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PACKARD 

CERTIFICATION 

Hewlett-Packard Company certifes that this product met its published specifications at the time of shipment from the 
factory. Hewlett-Packard further certifes that its calibration measurements are traceable to the United States Na- 
tional Bureau of Standards, to the extent allowed by the Bureau's calibration facility, and to the calibration facilities 
of other International Standards Organization members. 

WARRANTY 

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year 
from date of shipment [,except that in the case of certain components listed in Section I of this manual, the warranty 
shall be for the specified period] . During the warranty period, Hewlett-Packard Company will, at its option, either 
repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall 
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer 
shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country. 

Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will execute its 
programming instructions when properly installed on that instrument. Hewlett-Packard does not warrant that the 
operation of the instrument, or software, or firmware will be uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer, I 

Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmental 
specifications for the product, or improper site preparation or maintenance. t ) .  

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY 
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HEWLETT- 
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE- 
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY. 

ASSISTANCE I 
Product maintenance agreements and other customer assistance agreements are available 
for Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. 
Addressa are provided at the back of this manual. 
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Fd HEWLETT 
PACKARD 

CATHODE-RAY TUBE WARRANTY 
AND INSTRUCTIONS 

The cathode-ray tube (CRT) supplied in your Hewlett-Packard Instrument and replacement 
CRT's purchased from -hp- are warranted by the Hewlett-Packard Company against elec- 
trical failure for a period of one year from the date of shipment from Colorado Springs. 
Broken tubes and tubes with phosphor or mesh burns are not included under this warranty. 
No other warranty is expressed or implied. 

INSTRUCTlON TO CUSTOMERS 

If the CRT is broken when received, a claim should be made with the responsible carrier. All 
warranty claims with Hewlett-Packard should be processed through your nearest Hewlett- 
Packard Sales/Service Office (listed at rear of instrument manual). 

INSTRUCTlONS TO SALES/SERVlCE OFFICE 

Return defective CRT in the replacement CRT packaging material. If packaging material is 
not available, contact CRT Customer Service in Colorado Springs. The Colorado Springs 
Division must evaluate all CRT claims for customer warranty, Material Failure Report 
(MFR) credit, and Heart System credit. A CRT Failure Report form (see reverse side of this 
page) must be completely filled out and sent with the defective CRT to the following address: 

HEWLETT-PACKARD COMPANY 
1900 Garden of the Gods Road 
Colorado Springs, Colorado 80907 

Parcel Post Address: 
P.O. Box 2197 
Colorado Springs, Colorado 80901 

Attention: CRT Customer Service 

Defective CRT's not covered by warranty may be returned to Colorado Springs for disposi- 
tion. These CRT's, in some instances, will be inspected and evaluated for reliability informa- 
tion by our engineering staff to facilitate product improvements. The Colorado Springs Divi- 
sion is equipped to safely dispose of CRT's without the risks involved in disposal by 
customers or field offices. If the CRT is returned to Colorado Springs for disposal and no 
warranty claim is involved, write "Returned for Disposal Only" in item No. 5 on the form. 

Do not use this form to accomplish CRT repairs. In order to have a CRT repaired, i t  must be 
accompanied by a customer service order (repair order) and the shipping container must be 
marked "Repair" on the exterior. 
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HEWLETT 
PACKARD 

SAFETY SUMMARY 

The following general safety precautions must be observed during all phases of operation, service, and repair of this 
instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates 
safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no 
liability for the customer's failure to comply with these requirements. This is a Safety Class 1 instrument. 

GROUND THE INSTRUMENT 

To minimize shock hazard, the instrument chassis and cabinet must be connected to  an elec- 
trical ground. The instrument is equipped with a three-conductor ac power cable. 'The power 
cable must either be plugged into an approved three-contact electrical outlet or used with a 
three-contact to two-contact adapter with the grounding wire (green) firmly connected to an 
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the 
power cable meet International Electrotechnical Commission (IEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS 

Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must be made by qualified maintenance personnel. Do not replace components 
with power cable connected. Under certain conditions, dangerous voltages may exist even with 
the power cable removed. To avoid injuries, always disconnect power and discharge circuits 
before touching them. 

DO NOT SERVICE OR ADJUST ALONE 

Do not attempt internal service or adjustment unless another person, capable of rendering first 
aid and resuscitation, is present. 

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT 

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments 
(implosion). To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handl- 
ing of the CRT shall be done only by qualified maintenance personnel using approved safety 
mask and gloves. 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT 

Because of the danger of introducing additional hazards, do not install substitute parts or per- 
form any unauthorized modification to the instrument. Return the instrument to a Hewlett- 
Packard Sales and Service Office for service and repair to ensure that safety features are main- 
tained. 

DANGEROUS PROCEDURE WARNINGS 

Warnings, such as the example below, precede potentially dangerous procedures throughout 
this manual. Instructions contained in the warnings must be followed. 

' 1  WARNING 1 
Dangerous voltqges, capable of causing death, are present in this instrument. Use ex- 
treme caution when handling, testing, and adjusting. 

B 
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SAFETY SYMBOLS 

General Definitions of Safety Symbols Used On Equipment or In Manuals. 

Instruction manual symbol: the product will be marked with this 
symbol when it is necessary for the user to refer to the instruction 
manual in order to protect against damage to the instrument. 

Indicates dangerous voltage (terminals fed from the interior by 
voltage exceeding 1000 volts must be so marked). 

Protective conductor terminal. For protection against electrical 
I - O R @  shock in case of a fault. Used with field wiring terminals to  in- 

dicate the terminal which must be connected to ground before 
operating equipment. 

Low-noise or noiseless, clean ground (earth) terminal. Used for a 
signal common, as well as providing protection against electrical 
shock in case of a fault. A terminal marked with this symbol must 
be connected to ground in the manner described in the installation 
(operating) manual, and before operating the equipment. 

I , Frame or chassis terminal. A connection to the frame (chassis) of 
O R  1. the equipment which normally includes all exposed metal struc- 

tures. 

Alternating current (power line). 

- - - - Direct current (power line). 

Alternating or direct current (power line). 

The DANGER sign denotes a hazard. It calls attention to an 
operating procedure, practice, condition or the like, which could 
result in injury or death to personnel even during normal opera- 
tion. 

The WARNING sign denotes a hazard. It calls attention to  a pro- 
cedure, practice, condition or the like, which, if not correctly per- 
formed or adhered to, could result in injury or death to  personnel. 

The CAUTION sign denotes a hazard. It calls attention to an 

CAUTION operating procedure, practice, condition or the like, which,if not 
correctly performed or adhered to, could result in damage to or 
destruction of part or all of the product. 

NOTE: The NOTE sign denotes important information. It calls attention 
to procedure, practice, condition or the like, which is essential to 
highlight. 
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Model 3582A General Information 

SECTION I 
GENERAL INFORMATION 

1-1. INTRODUCTION. 

1-2. The Operating Manual contains information required to  install, operate, and verify the 
instrument's operational capabilities. 

1-3. The Service Manual contains the necessary information to test, adjust, and service the 
3582A Spectrum Analyzer. 

1-4. The part number of this manual is listed on the title page. Also listed on the title page is 
a Microfiche part number. This number can be used to  order 4 x 6  inch microfilm 
transparencies of the manual. Each microfiche contains photo-duplicates of up to 96 
manual pages. The microfiche package also includes the latest Manual Changes supplement 
as well as pertinent Service Notes. 

1-6. Instrument specifications are listed in Table 1-5. These specifications are the perfor- 
mance standards against which the instrument is tested. 

1-7. SAFETY CONSIDERATIONS. 

1-8. This product is a Safety Class 1 instrument (provided with a 3-wire cord). The instru- 
ment and manual should be reviewed for safety markings and instructions before operation. 

1-10. Wherever the 3582A instrument is marked with this symbol, the user should refer to 
the instruction manual in order to protect against damage to the instrument. This symbol is 
found primarily in the Service Manual. 

1-1 1. INSTRUMENTS COVERED BY MANUAL. 

1-12. Attached to the instrument is a serial number plate. The serial number is in the form: 
0000A00000. It is in two parts; the first four digits and the letter are the serial prefix and the 
last five digits are the suffix. The prefix is the same for all identical instruments; it changes 
only when a change is made to the instrument. The suffix, however, is assigned sequentially 
and is different for each instrument. The contents of this manual apply to  instruments with 
serial number prefix(es) listed under SERIAL NUMBERS on the title page. 

1-13. An instrument manufactured after the printing of this manual may have a serial 
number prefix that is not listed on the title page. This unlisted serial number prefix indicates 
the instrument is different from those described in this manual. The manual for this newer 
instrument is accompanied by a yellow Manual Changes supplement. This supplement con- 
tains "change information'' that explains how to adapt the manual to  the newer instrument. 
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1-14. In addition to change information, the supplement may contain information for cor- 
recting errors in the manual. To  keep this manual as current and accurate as possible, 
Hewlett-Packard recommends that you periodically request the latest Manual Changes sup- 
plement. The supplement for this manual is identified with the manual part number, which 
also appears on the manual title page. Complimentary copies of the supplement are available 
from Hewlett-Packard. 

1-15. For information concerning a serial number prefix that is not listed on the title page or 
in the Manual Changes supplement, contact your nearest Hewlett-Packard Sales and Service 
Office. 

1-1 6. DESCRIPTION. 

1-17. The -hp- Model 3582A is a dual-channel spectrum analyzer covering the frequency 
range of 0.02 Hz to 25.6 kHz. By combining advanced digital processing techniques and a 
powerful micro-computer, it can provide measurement capability previously found only in 
complicated computer systems. 

1-18. The performance features of the instrument provide optimal solutions to the problems 
of low frequency spectrum analysis. Frequency spans from 1 Hz to 25 kHz full scale allow 
great flexibility in selecting the portion of the spectrum to be analyzed. The spans from 5 Hz 
up to 25 kHz can be positioned anywhere within the frequency range of the instrument to 
provide exceptionally good frequency resolution. 

1-19. Without resorting to external signal conditioning, the instrument can measure input 
from + 30 dBV (31.6 volts) down to - 120 dBV (1 microvolt). Even with this high sensi- 
tivity, the input circuits are protected against overloads of up to 100 volts. For 
measurements where the signal of interest exists in the presence of large unwanted signals, 
the wide 70 dB dynamic range of the instrument is important. 

1-20. These spectrum measurements are made with "real-time" speed for frequency spans 
less than 500 Hz. Here real-time means that processing time is less than data acquisition time 
so that no input data is "lost" while waiting for processing. Data acquisition time must be 
increased for narrower spans to provide the required resolution. For broader spans, data ac- 
quisition time is small and processing speed becomes the limiting factor. 

1-21. The Model 3582A can also measure the phase of the various spectral components or 
transfer function. This makes it possible to fully characterize a signal and can provide new 
insight into the operation of complex electrical or mechanical devices. 

1-22. The most significant additional measurement capabilities of the instrument result 
from having two input channels that operate simultaneously. Not only can independent 
input signals be examined for common characteristics, but also device input/output relation- 
ships can be evaluated. The instrument directly provides both amplitude and phase informa- 
tion of the transfer function of a device. A built-in pseudo-random noise or a built-in 
random "band limited white noise" source can be used to  drive the device under test to per- 
form low frequency network analysis. 

NOTE 

The random "band limited white noise" source is not available on 
instruments with serial numbers prefixed 1747A. 
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1-23. Many signals cannot be analyzed with conventional spectrum analyzers because they 
are not stable. Digital signal processing techniques allow the Model 3582A to capture and 
analyze transient signals that last for only a few milliseconds. 

1-24. In the Model 3582A, the large-screen CRT makes the measurement results avilable in 
a highly usable form. In addition to two simultaneous information traces, the display pro- 
vides four lines of alphanumeric data giving measurement configuration and results. The 
alphanumeric marker makes it possible to read results directly in absolute or relative units. 
In addition to measurement results, the CRT is also used to display operational diagnostic 
messages. 

1-25. In order to provide maximum confidence in the operation of the instrument, self test 
routines have been built in. These tests, in conjunction with the internal calibration signal, 
make it possible to quickly verify the calibration of the instrument before beginning a critical 
.measurement sequence. 

1-26. Virtually all of the measurement functions of the Model 3582A are remotely program- 
mable via the Hewlett-Packard Interface Bus (HP-IB). Since actual measurement data can 
be remotely input or output, it is possible with a computing controller to extend the basic 
measurement capability. 

1-27. OPTIONS. 

1-28. Table 1-1 lists the options which are available for the 3582A. These options may be 
ordered with the instrument or installed later. 

Table 1-1. Options. 

1-29. ACCESSORIES SLIPPLIED. 

1-30. Table 1-2 lists the accessories supplied with the -hp- Model 3582A Spectrum Analyzer. 

Table 1-2. Accessories Supplied. 

3582A Option 

00 1 
0 7 
908 
909 
910 
910 
009 
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-hp- Part Number 

- 
506 1 -0090 
506 1-0078 
606 1-0084 

03582-90000 
03582-90001 
03582-80009 

Item 

Accessory Kit (includes the following): 
PC Board Extender 
PC Board Extender 
PC Board Extender 
Fuse .25 amp 250 V Slow Blo 
Fuse 1.5 amp 250 V Normal Blo 

For use in the Familiarization Exercise: 
Capacitor, 3000 pF 5% 300 V 
Resistor, 10 k n  1 % 1/4 W 

Description 

High Transfer Function Accuracy 
Front Handle Kit 
Rack Flange Kit 
Rack Flange and Handle Kit 
Extra Operating Manual 
Extra Service Manual 
Japanese Pullout Card 

Quantity 

1 ea. 
1 ea. 
1 ea. 
1 ea. 
1 ea. 
2 ea. 

1 ea. 
1 ea. 

-hp- Part Number 

03582-84401 
03582-66531 
03582-66532 
03582-66533 
21 10-0201 
2 1 10-0043 

01 60-2229 
0757-0442 
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1-31. ACCESSORIES AVAILABLE. 

1-32. Table 1-3 indicates the accessories which are available for the -hp- 3582A. These ac- 
cessories may be obtained through your -hp- Sales and Service Office. 

Table 1-3. Accessories Available. 

1-33. RECOMMENDED TEST EQUIPMENT. 

Accessory' 

1 0: 1 Voltage Divider Probe 
HP-IB Cables 

Scope Camera 
Slide Rack Mount 

Test Leads 

1-34. Equipment required to maintain the Model 3582A is listed in Table 1-4. Other equip- 
ment may be substituted if it meets or exceeds the critical specifications listed in the table. 

-hp- Model 

10001 A 
10631A 1 meter (3.3 feet) 
10631 B 2 meters (6.6 feet) 
1 063 1 C 4 meters (1 3.2 feet) 
Model 197A Option 006 
Standard Slide Kit (-hp- Part No. 1497-001 7) 
Tilt Slide Kit (-hp- Part No. 1494-0020) 
1 1000A 1 12 cm (44 in);dual banana both ends 
1 1001 A 1 12 cm (44 in);dual banana to BNC 

1-35. Note that the Performance Test is automatic and controlled via the Hewlett-Packard 
Interface Bus (HP-IB). Thus, the calculator and HP-IB compatability for the instruments is 
not strictly required. However, the full manual test will take about 10 times longer than the 
automatic test. 

1-36. If manual testing must be done, it is recommended that only the Performance Test ap- 
propriate to  a specific problem and/or repair be done, supplemented by the Operational 
Verification given at the end of Section 111. 

Table 1-4. Recommended Test Equipment. 

Instrument 

Audio Oscillator 

Bus Analyzer 

Calculator (Controller) 

HP-IB Interface 

Calculator ROM's 

Counter 

Recommended 
Modells1 

-hp- 239A1339A 

(See Note 1)  

-hp- 5 9 4 0 1  A 

-hp- 9 8 2 5 A  
(Option 0 0 2 )  

-hp- 9 8 0 3 4 A  

-hp- 9 8 2  1 0 A  
-hp- 9 8 2  1 1 A 
-hp- 9 8 2  14A  

-hp- 5328A  

Required Characteristics 

Harmonics. Hum and Noise 
Down at least 8 6  dB 
Freq. Range: 1 0  Hz - 2 5  kHz 
Output Level: 1 0  dBV (3 .16 Vrms) 

Bus System Analyzer Meeting 
I.E.E.E. 488 -1  9 7 5  Standards 

(See Note 2) 

(See Note 2) 

(See Note 2 )  

6 Digits 
Frequency Range: 2 0 0  HZ - 2 0 0  kHz 
Sensitivity: 5 0  mV rms 
Input Impedance: 1 MQ, < 5 0  pF 

Use' 

P 

T 

P 

P 

P 

T,A 
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Table 1-4. Recommended Test Equipment (Cont'd). 

General Information 

Table 1-5. Specifications 

FREQUENCY 

FREQUENCY MODES: 

0-25 kHz Span: The selected measurement is performed Set Start: The selected measurement is performed over a 
over the fixed frequency range of 0 Hz to 25  kHz in- frequency range with a width determined by the FRE- 
dependent of the FREQUENCY SPAN control. QUENCY SPAN control and with a start frequency 

variable with 1 Hz resolution. 
0-Start: The selected measurement is performed over 
the frequency range defined by the FREQUENCY SPAN FREQUENCY RANGE: 0.02 Hz to 25.5 kHz. The low fre- 
control and witha fixed start frequency of 0 Hz. quency limit is the result of the DC response. 

Set Center: The selected measurement is performed over FREQUENCY SPANS: 
a frequency range with a width determined by the FRE- 
QUENCY SPAN control and with a center frequency 0 Start Mode: 1 Hz full scale to 25  kHz full scale in a 
variable with 1 Hz resolution. 1-2.5-5-1 0 sequence. 

1-5 

Digital Voltmeter 

High Voltage Probe 

Logic Probe 

Oscilloscope 

Signature Analyzer 

Synthesizer: 

5 0  n Termination 

Function Generator 

Load Resistor 

Test Cartridge 

NOTE 1: The 

Scans by ARTEK MEDL4 => 

oscillator alone is available as the 239A. 

NOTE 2: Performance test software is written for the -hp- 9825A Calculator and 98668 
Printer. Use of a different printer will require program modification. The test can be run using the 
9825A's Printer, but the printout will be passlfail rather than the full explanation given with the 
98668. 

NOTE 3: HP-IB capability required for automatic testing. 

'P = Performance Test; A = Adjustments; T = Troubleshooting 

-hp- 3455A 

-hp- 3440A-KO5 

-hp- 10525A 

-hp- 1740A 
-hp- 10007A Probe 

-hp- 10004-67605 
Spanner Tip 

-hp-5004A 

-hp- 33308 
(Option 0051 
-hp- 3325A 
(Option 002)  

-hp- 1 1048C 

-hp- 3 3  10A 
-hp- 331  1 A 
-hp- 3 3  1 2A 
-hp- 3325A 

-hp- 0 8 1  1-2844 

-hp-03582-10002 

distortion oscillator. The 

HP-IB Capability (see Note 3) 
AC Function: 

Frequency Range: 2 0 0  HZ - 100 kHz 
Accuracy: * (0.1% of RDNG + 0.025% of range) 

DC Function: 
Accuracy: * (0.005% of RDNG +0.001% of range),) 

1000: 1 Division 
1 % Accuracy at 4 kV 

TTL Compatible 

50  MHz; range down 
to 5 mVlDiv 

HP-IB Capability (see Note 31 

Frequency Range: 0.02 Hz to 1 0 0  Hz 
Amplitude Range: - 8 0  dBm to + 1 3  dBm ( 5 0  ohms) 
Amplitude Accuracy: k 0 . 2  dB at 1 0  kHz 

and -70 dBrn 

50  * 0.1 ohm; Feedthru 

Square and Triangle Outputs 

2.5n. 5%. low 

Automatic Performance Test Software 

339A is a distortion measurement set with built-in low 

P. T 

A, T 

T 

T.A 

T 

P.T,A 

P,T,A, 

P 

A 

P 
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Table 1-5. Specifications (Cont'dl. 

Model 3582A 
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FILTER PASSBAND SHAPE: 
Set Start Or Set Center Mode: 5 Hz span t o  2 5  kHz span in 
a 1-2.5-5-1 0 sequence. Flat Top Hanninu Uniform 

IdBBandwidth: 11.4+0.1)% 10.58+0.051% 10.35+0.02)% 
FREIlUENCY ACCURACY: The frequency accuracy is (single-channel) of span of span of span 

+ 0 .003% of the display center frequency. Shape Factor: 2.6+ .1  9.1 t.2 716+_20 

60dB bandwidth 
FREOUENCY RESOLUTION: The marker resolution is equal t o  k B b a n d ~ l d t h 1  
the calculated point spacing for the selected frequency The FLAT P A ~ ~ B A N D  sHAPE provides optimum 
span and number of channels. amplitude accuracy. The UNIFORM PASSBAND SHAPE 

is optimized for use with transients and for use wi th  the 
PERIODIC NOISE SOURCE, and the HANNING PASS- 
BAND SHAPE provides an amplitude/frequency resolu- 
tion compromise and is used for general noise 
measurements. 

Single-Channel Analysis Parameters: 

Frequency 
Span 

1 Hz 
2.5 Hz 

5 Hz 
1 0  Hz 
2 5  Hz 
5 0  Hz 

1 0 0  Hz 
2 5 0  Hz 
5 0 0  Hz 

1 kHz 
2.5 kHz 

5 kHz 
l O k H z  
2 5  kHz 

The corresponding dual-channel parameters are found 
by doublinn the calculated point spacing and equivalent 
noise bandwidths and taking one half the time record 
length. 

AMPLI'TUDE 

AMPLITUDE MEASUREMENT MODES: 2 5 6  point amplitude REFERENCE LEVEL provides 8 additional ranges down 
spectra are measured in the single-channel mode. Two  t o  8 microvolts full scale. 
1 2 8  point amplitude spectra are measured in the dual- 
channel mode. DYAMIC RANGE: 

AMPLITUDE DISPLAY MODES: Distortion Products: > 7 0  dB below the maximum input 
level. 

Log: 1 0  dB/major division 
2 dBlmajor division Spurious Responses: > 7 0  dB below the maximum input 

level. 
Linear: Constant voltagelmajor division 

Noise: 
AMPLITUDE MEASUREMENT RANGE: 

- 5 0  dBV range 

Log: The calibrated attenuator range is + 3 0  dBV t o  - 5 0  flat top filter 

dBV single tone RMS maximum input level in 1 0  dB 1 kO source impendance 

? 0 . 2  dB steps. The continuous vernier provides > 1 0  RMS averaging 

dB of additional uncalibrated sensitivity between the 1 0  dBV single-channel 
dB steps. exclusive of DC response 

-1  2 0  2 5  kHz span 

RMS Linear: 1.3-1 t o  0 The 3 sequence. millivolts calibrated single The attenuator tone vernier RMS provides range maximum is continuous + input 3 0  volts in a DC %% dBV Response: Adjustable 5 kHz to  1 0  > kHz 4 0  dB below 1 5  kHz the maximum 2 0  kHz 

coverage between the major steps, The AMPLITUDE input level w i th  the front panel DC balance adjustment. 

Time 
Record 
Length 
(N At1 

2 5 0  sec 
l 0 0 s e c  

50sec 
25sec 
l 0 s e c  

5sec 
2.5 sec 

1 sec 
5 0 0  msec 
250msec 
1 0 0  msec 

50msec 
25msec 
l 0 m s e c  

Equivalent Noise Bandwidth 

Calculated 
Point 

Spacing 
(Afl 

4 mHz 
1 0  mHz 
20mHz  
4 0 m H z  

l 0 0 m H z  
200mHz  
4 0 0  mHz 

1 Hz 
2 Hz 
4 Hz 

1 0  Hz 
2 0  Hz 
4 0  Hz 

l 0 0 H z  

Flat Top 

14.5  mHz 
36.3  mHz 
72.4  mHz 
145mHz  
362mHz  
7 2 5 m H z  

1 . 4 5  Hz 
3 .63 Hz 
7 .24  Hz 
14.5  Hz 
36.3  Hz 
72.5  Hz 
1 4 5 H z  
3 6 2  Hz 

Hanning 

6 .00 mHz 
1 5 mHz 
3 0  mHz 
6 0  mHz 

1 5 0 m H z  
3 0 0 m H z  
6 0 0  mHz 

1 .50Hz 
3 .00  Hz 
6 .00Hz  
1 5.0 Hz 
30 .0  Hz 
6 0 . 0  Hz 
1 5 0  Hz 

Uniform 

4 mHz 
10.0 mHz 

2 0  mHz 
4 0  mHz 

l 0 0 m H z  
200mHz  
4 0 0  mHz 

1 .OO Hz 
2 .00Hz  
4 . 0 0  Hz 
10 .0  Hz 
20.0  Hz 
4 0 . 0  Hz 
1 0 0  Hz 
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Table 1-5. Specifications (Cont'd). 

General Information 
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AMPI.I'I'UDE (Cont'd) 

AMPLITUDE ACCURACY: AMPLITUDE LINEARITY: 

+0 .2  dB + 0 .02% of full scale 

Accuracy At The AMPLITUDE CALIBRATOR: The internal calibration signal is a 
Passband Center: IFull Scale1 line spectrum with nominal 1 kHz frequency spacing 
Flat Top Filter: + 0, -0.1 dB and a fundamental level of  2 2  + 0 . 2  dBV on the log 
Hanning Filter: +0, -1.5 dB scales and 2 0  + 0.5  volts on the linear scale. 
Uniform Filter: + 0, -4.0 dB 

AMPLITUDE OVERLOAO LIMITS: 
Overall accuracy is the sum of the accuracy at the pass- 
band center and the filter accuracy. Log: Overload occurs at 100'Xo of  the maximum input 

level which is equal to  full scale when the AMPLITUDE 
AMPLITUDE RESOLUTION: REFERENCE LEVEL is set t o  NORMAL. When overload 

occurs spurious products may be displayed. 
Log: 0.1 dB wi th  the marker 

Linear: Overload occurs at 100Y0 of the maximum input 
Linear: 3 digits w i th  the marker level which, depending on the input attenuator setting, 

is at  618 or 518 of  full scale when the AMPLITUDE 
REFERENCE LEVEL is set t o  NORMAL. When overload 
occurs spurious products may be displayed. 

PHASE 

PHASE MEASUREMENT MOOES: 2 5 6  point phase spectra are PHASE RESOLUTION: 
measured in the single-channel mode. T w o  1 2 8  point 
phase spectra are measured in the dual channel mode. Oisplay: 5 0  degreeslmajor division 

PHASE DISPLAY RANGE: From 2 0 0  degrees t o  - 2 0 0  Marker: 1 degree 
degrees. 

PHASE ACCURACY: 5 1 0  degrees 

TRANSFER FUNCTION 

TRANSFER FUNCTION MEASUREMENT MOOES: Dual-channel calibrated verniers provide continuous coverage be- 
128-point transfer functions are measured. tween the factor of 1 0  steps. 

TRANSFER FUNCTION DISPLAY MODES: 
Phase Oisplay Range: + 2 0 0  degrees to  - 2 0 0  degrees. 

TRANSFER FUNCTION ACCURACY ISTANDARDI: 
Log Amplitude: 1 0  dB1major division Amplitude: * 0.8  dB 

2 dB/major division Phan: * 5 degrees 

Linear Amplitude: Constant floating point fractionlmajor TMISFER FUNCTION ACCURACY ,OPTION 
division 

.02Hz 5kHz 25.5kHz 
Phase: Constant 5 0  degreeslmajor division Amplitude: .4dB * .8dB 

TRANSFER FUNCTION MEASUREMENT RANGE: Phase: * 2O * 5O 

TRANSFER FUNCTION RESOLUTION: 
Log Amplitude: Calibrated ranges of + 1 6 0  dB full scale t o  Log Amplitude: 0, dB with the marker 
- 8 0  dB full scale in 1 0  dB steps. The uncalibrated ver- 
niers provide continuous coverage between the 1 0  dB Linear Amplitude: digit scientific notation with the 
steps. marker 
Line. Amplitud~ Calibrated ranges of 4 .0  x 10' full scale 
t o  4 .0  x 1 0 -  full scale in factor of 1 0  steps. The un- Phase: 1 degree wi th  the marker 

COHERENCE FUNCTION 

COHERENCE FUNCllON MEASUREMENT MODE: Dual-channel COHERENCE FUNCTION RESOLUTIION: 
1 2 8  point coherence functions are measured wi th  RMS 
averaging only. Oisplay: 0 .1  251major division 

COHERENCE MEASUREMENT RANGE: The bottom display line Marker: 0.01 
is 0.0 and the top display line is 1 .O. 

1-7 
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Table 1-5. Specifications (Cont'd). 

Model 3582A 

'TRIGGER 

TRIGGER MODES: TRIGGER CONDITIONS: 

Free Run: A new measurement is initiated by the comple- Signal Conditions: Triggering can be selected t o  occur on a 
t ion of the previous measurement. positive or negative going transition through the trigger 

level. The trigger level is adjusted between the time 
External: A rear panel switch allows new measurements record overload limits by a continuous vernier. 
t o  be initiated by an external TTL pulse. 

SinglelMultiple Triggers: Single-shot triggering is specified 
Input Signal: A new measurement is initiated when the in- by taking the instrument out of the REPETITIVE mode. 
put signal meets the specified trigger condition. The ARM control sensitizes the instrument t o  take 

another measurement in the non-repetitive mode. 

INPUT CHANNELS 

INPUT IMPEDANCE: 1060  * 5 %  shunted by < 6 0  pf from COMMON MODE REJECTION: 
input high t o  low for less than 7 5 %  relative humidity. 

50 Hz: > 6 0  dB 
OC ISOLATION: lnput low may be connected t o  chassis 
ground or floated up t o  3 0  volts t o  reduce the effects of 60 Hz: > 5 8  dB 
ground loops on the measurement. 

INPUT CHANNEL CROSSTALK: < - I  4 0  dB between channels 
INPUT COUPLING: The input circuit may be AC or DC wi th  1 k 0  source impedance driving one channel and the 
coupled. The low frequency 3 dB roll of f  of the AC other channel terminated in 1 k0. 
coupling is < 1 Hz. 

OUTPUT SIGNALS 

X-Y RECORDER: 

Vertical: 0 t o  5 .25V * 5 %  Random: Random noise signal; the noise spectrum is 
band limited and band translated t o  match the selected 

Horizontal: 0 t o  5 .25V * 5 %  measurement. 

Impedance: 1 k 0  Level: Vernier control from < 1 0  mV t o  > 5 0 0  mV RMS 
into a load of r 5 0 0  when measured wi th  a broadband 

Pen Lift: Contact closure during sweep. True RMS voltmeter. 

NOISE SOURCE: Periodic Noise Frequency Response: * 1 dB wi th  UNIFORM 
PASSBAND SHAPE and -1  0 dBV level. 

Periodic: Pseudorandom noise signal w i th  spectral line 
spacings that match the calculated point spacing for the Impedance: < 20 

selected frequency span. The noise spectrum is band 
limited and band translated t o  match the selected IMPULSE SOURCE: A TTL low t o  high pulse w i th  a period 

measurement. equal t o  the time record length. 

DISPLAY 

CRT: 

Screen Size: 11.9  c m  (4 .7  in.) wide by 9.6 c m  ( 3 . 8  in.) relative or absolute marker frequency, relative or ab 
high. solute marker phase, relative or absolute marker 

coherence, RMS noise density at  the marker, t ime 
Graticule: 1 0  major division horiztonal by 8 major divi- record collection t ime. 
sions vertical w i th  internal illumination for CRT 
photography. DISPLAY &CURACY: Display accuracy is 3 %  of total 

height or width for 2 5  + 15OC. Note that if numeric 
Text: Max imum of  four  3 2  character l ines of  readings are taken visually from the displayed trace, this 
alphanumeric text. factor must be added t o  the basic accuracy specifica- 

tion. 

ALPHANUMERIC ANNOTATION: Single or dual-channel con- TRACE STORAGE: ,A maximum of t w o  independent traces 
figuration, input or stored trace, frequency calibra- may be digitally stored and recalled. Annotation infor- 
tion,amplitude calibration, equivalent noise bandwidth, mation is not stored wi th  the traces. 
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Table 1-5. Specifications (Cont'd). 

General Information 

AVERAGE 

AVERAGING MODES: 

RMS: For each calculated frequency point the displayed Time: For each time record point the amplitude is 
amplitude is 1 

- E Ai(t) 
N \I*) and the phase is 1 flip) 

N i  

N i  
The averaged time record is transformed t o  give the cor- 
responding amplitude and phase. 

Peak: For each calculated frequency point the displayed 
amplitude is M A X  Ai(f) and the phase is the correspon- NUMBER OF AVERAGES: 4 t o  2 5 6  in a binary sequence PIUS 
ding value for the retained amplitude point. exponential. Exponential in the RMS mode gives a runn- 

ing average wi th  new spectral data weighted 114 and 
the previous result by 314. Exponential in the peak mode 
gives a continuous peak hold operation. 

R E M O T E  OPERATION 

PROGRAMMING: All analyzer front panel controls except alphanumeric text  can be input to  the analyzer via the 
the CRT controls, NOISE SOURCE LEVEL and TYPE, HP-IB. 
TRIGGER LEVEL, AMPLITUDE VERNIERS, and GROUND 
ISOLATION are remotely programmable via the HP-IB. DATA OUTPUT: Time records, amplitude and phase spec- 

t ra ,  coherence func t i ons ,  t r ans fe r  f unc t i ons ,  
DATA INPUT: Time records, amplitude and phase spectra, alphanumeric text, marker values and control settings 
coherence func t i ons ,  t r ans fe r  f unc t i ons  and  can be output via the HP-IB. 

GENERAL 

ENVIRONMENTAL: 

Operating Temperature: O°C t o  + 5 5  OC. OPERATING POWER: Switch selection of 11  0 V  + 5, - 1 0 %  
or 230V  + 5, -1 0 %  4 8 - 6 6  Hz; less than 1 5 0  VA. 

Non.operating Temperature: -40°C t o  + 7 5  OC. 
PHYSICAL PARAMETERS: 

Humidity: To 95% relative humidity at  40°C. 
Size: 425 .5  m m  ( 1  6 .75  inches) wide 

Operating Altitude: 4 6 0 0  Meters ( 1  5,000 feet). 552.5  m m  121.75 inches) deep 
1 8 8  m m  (7 .4  inches) high 

Non-operating Altitude: 6 3 0 0  Meters (25,000 feet). 
Net Weight: 24 .5  kg  ( 5 4  Ibs.). 

Shock: 3 0  G, 11  msec half sine wave on each of  six 
sides. Shipping Weight: 2 9  kg  ( 6 3  Ibs.). 

Vibration: 1 0  Hz t o  5 5  Hz at  0 .01 0 inch peak-to-peak ex- 
cursion. 
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Model 3582A Installation 

INSTALLATION 

2-1. INTRODUCTION. 

2-2. This section contains instructions for installing and interfacing the Model 3582A Spec- 
trum Analyzer. Included are initial inspection procedures, power and grounding re- 
quirements, environmental requirements, installation instructions, interfacing procedures 
and instructions for repacking and shipment. 

2-3. INITIAL INSPECTION. 

2-4. This instrument was carefully inspected both mechanically and electrically before ship- 
ment. It should be free of mars or scratches and in perfect electrical order upon receipt. To 
confirm this, the instrument should be inspected for physical damage incurred in transit. If 
the instrument was damaged in transit, file a claim with the carrier. Check for supplied ac- 
cessories (listed in Section I) and test the electrical performance using the Operational 
Verification given in Section IV Part I. If there is damage or deficiency, see the warranty in 
the front of this manual. 

2-5. POWER REQLIIREMENTS. 

2-6. The Model 3582A can be operated from any power source supplying 100V, 120V, 220V 
or 240V (-10% to + 5%), 48 Hz to 66 Hz single phase. Power consumption is less than 150 
VA. 

2-7. Line Voltage And Fuse Selection. 

2-8. Figure 2-1 gives information for line voltage and fuse selection. The voltage and proper 
fuse have been factory selected for 120V ac operation. 

l oov 
LINE 

S 1 S2 

220v 
220 V DOWN 

240V 240 V 

(SHOWN SET FOR 120V)  

Figure 2-1. Line Voltage And Fuse Selection. 
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-hp- Part No. 

21  10-0003 
2 1 10-0043 

Line Setting 

1 OOV/12OV 
220V/240V 

Fuse Type 

3A 250V Normal Blo 
1 .5A 250V Normal Blo 



Installation Model 3582A 

2-9. Power Cable And Grounding Requirements. 

2-10. To protect operating personnel, the National Electrical Manufacturer's Association 
(NEMA) recommends that the instrument panel and cabinet be grounded. The Model 3582A 
is equipped with a three-conductor power cord which, when plugged into an appropriate 
receptacle, grounds the instrument cabinet. The type of power cable plug shipped with each 
instrument depends on the country of destination. Refer to Figure 2-2 for the part number 
of the power cable and plug configurations available. 

125 V - 6A* 250 V - 6A* 

8120-1351 8120-1369 8120-1689 8120-1348 8120-0698 

*UL LISTED FOR USE IN  THE UNITED STATES OF AMERICA 

Figure 2-2. Power Cables. 

2-1 1. OPERATING ENVIRONMENT. 

2-1 2. Temperature. 

2-13. The instrument may be operated in temperatures from 0°C to + 55°C. 

2-1 4. Humidity. 

2-1 5. The instrument may be operated in environments with humidity up to 95%. However, 
the instrument should be protected from temperature extremes which cause condensation 
within the instrument. 

2-1 6. Altitude. 

2-17. The instrument may be operated at altitudes up to 4600 meters (15,000 feet). 

2-18. Cooling Fan. 

2-19. The 3582A is equipped with a cooling fan mounted on the rear panel. The instrument 
should be mounted so that air can freely circulate through it. The filter for the cooling fan 
should be removed and cleaned every 30 days by flushing with soapy water. 

2-20. Thermal Cutout. 

2-21. The 3582A is equipped with a thermal cutout switch which automatically removes line 
voltage whenever the internal temperature becomes excessive. The temperature at which this 
will occur is dependent upon line voltage and airflow but with proper airflow will not occur 
in less than a 55°C ambient at high line. The switch resets automatically when the instrument 
cools. If a thermal cutout occurs, check for fan stoppage, clogged fan parts and other condi- 
tions that could obstruct airflow or otherwise cause excessive heating. 
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NOTE 
The thermal cutout will operate at any external temperature down 
to + 15 "C if the airflow is blocked. 

2-22. INSTALLATION. 

2-23. Mounting. 

2-24. The 3582A is shipped with plastic feet and tilt stand in place, ready for use as a bench 
instrument. the plastic feet are shaped so that the 3582A may be mounted on top of other 
-hp- equipment. Plastic feet mounted on the rear panel enable the 3582A to be placed in a 
vertical position if desired. When operating the instrument, choose a location that provides 
at least three inches of clearance at the rear and at least one inch for each side. Failure to 
provide adequate air clearance will result in excessive internal temperature, reducing instru- 
ment reliability. The clearances provided by the plastic feet in bench stacking and the filler 
strip in rack mounting allow air passage across the top and bottom cabinet surfaces. 

2-25. Option 908 (Rack Mount Kit) enables the 3582A to be mounted in an equipment 
cabinet. The rack mount for the 3582A is an EIA standard width of 19 inches. Installation 
instructions are included with the Rack Mount Kit. Option 908 may be ordered from the 
nearest -hp- Sales and Service Office under -hp- part number 5061-0078. 

2-26. HP-IB SYSTEM INTERFACE CONNECTIONS. 

2-27. The Model 3582A instrument is compatible with the Hewlett-Packard Interface Bus 
(HP-IB). 

NOTE 

The HP-IB is Hewlett-Packard implementation of IEEE std. 
488-1975, "Standard Digital Interface for Programmable In- 
strumentation''. 

2-28. The instrument is connected to the HP-IB by connecting an HP-IB interface cable to 
the connector located on the rear panel. Figure 2-3 illustrates a typical HP-IB System inter- 
connection. 

HP-IB PIGGYBACK 
CONNECTORS 

The 3582A HP-IB connector has metric threads 
and can only mate with HP-IB cables with metric 
threads. The fasteners on metric cables are black 

3 4 " - 8 - 4 ~  anodized for easy identification. 

Figure 2-3. Typical HP-IB System Interconnection. 
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2-29. With the HP-IB system, you can interconnect up to 15 HP-IB compatible in- 
struments. The -hp- 10631 HP-IB cables have identical "piggy-back" connectors on both 
ends so that several cables can be connected to  a single source without special adapters or 
switch boxes. You can interconnect system components and devices in virtually any con- 
figuration you desire. There must, of course, be a path from the calculator (or other con- 
troller) to  every device operating on the bus. As a practical matter, avoid stacking more than 
three or four cables on any one connector. If the stack gets too long, any force on the stack 
produces great leverage which can damage the connector mounting. Be sure that each con- 
nector is firmly screwed in place to  keep it from working loose during use. The 3582A uses 
all the available HP-IB lines, therefore, any damaged connector pins may adversely affect 
HP-IB operation (see Figure 2-4). 

Figure 2-4. HP-IB Connector. 

SIGNAL GROUND 

PIOTWISTED PAIR WITH 11 

i 
PI0 TWISTED PAlR WlTH 10 

SHOULD BE GROUNDED P i0  TWISTED PAlR WlTH 9 
NEAR TERMINATION OF 
OTHER WIRE OF TWISTED PI0 TWISTED PAIR WlTH 8 
PAlR 

P I0  TWISTEDPAIR WlTH 7 

P i0  TWISTED PAlR WlTH 6 

R EN 

D l08  

D l 0 7  

D l 0 6  

THE HP lB LOGIC LEVELS D l05  
ARE TTL COMPATIBLE 8e 
TRUE STATE C 0 8  V DC 
FALSE STATE > + 2 0  V DC 
FOR A POWER SOURCE 
THAT DOES NOT EXCEED 
+525 V DC AND REFERENC 
ED TO LOGIC GROUND 

2-30. Cable Length Restrictions. 

CONNECT TO 
SHIELD - EARTH GROUND 

ATN 

SRO 

IFC 

NDAC 

NRFD 

DAV 

E01 

D l04  

D l 0 3  

D l 0 2  

D l01  

2-31. To achieve design performance with the HP-IB, proper voltage levels and timing rela- 
tionships must be maintained. If the system cable is too long, the lines cannot be driven pro- 
perly and the system will fail to  perform (see Table 2-1 for HP-IB cable lengths). Therefore, 
when interconnecting an HP-IB system, it is important to observe the following rules: 

TYPE 57 MICRORIBBON CONNECTOR 

a. The total cable length for the system must be less than or equal to 20 meters (65 feet). 

b. The total cable length for the system must be less than or equal to 2 meters (6 feet) 
times the total number of devices connected to the bus. 

2-4 
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Table 2-1. HP-IB Cables With Metric Fasteners. 
HP-IB Cable Length 

10631A 
106318 
10631C 
10631 D .5m 

2-32. HP-IB Address Selection. 

2-33. The "talk" and "listen" addresses for the instrument are selected by the Instrument 
Bus Address switch. This switch is the seven section "DIP" switch located on the A2 HP-IB 
board under the front right card nest cover in the instrument. the five switches labeled 1 
through 5 are used to select the unique talk and listen address. The HP-IB Address is set at 
the factory to 11 (listen address + and talk address K). You can leave the instrument at this 
address or change it to any of the alternatives in Table 2-2. 

I WARNING I 
Access to the HP-IB Address switch requires removal of the in- 
strument top cover, exposing potentially lethal voltages. To avoid 
electrical shock, do not attempt to check or change the switch set- 
ting unless you are properly service trained. 

2-34. STORAGE AND SHIPMENT. 

2-35. Environment. 

2-36. The instrument may be stored or shipped in environments within the following limits: 

Temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -40°C to + 75OC 
Humidity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Up to 95% 
Altitude. . . . . . . . . . . . . . . . . . . . .  .Up to 7,630 meters (25,000 feet) 

The instrument should also be protected from temperature extremes which cause condensa- 
tion within the instrument. 

2-37. Packaging. 

2-38. Original Packaging. Containers and materials identical to those used in factory 
packaging are available through Hewlett-Packard offices. If the instrument is being returned 
to Hewlett-Packard for servicing, attach a tag indicating the type of service required, return 
address, model number, and full serial number. Also, mark the container FRAGILE to en- 
sure careful handling. In any correspondence, refer to the instrument by model number and 
full serial number. 

Scam by ARTEK MEDLQ * 



Table 2-2. Address Selection. 
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5-bit 
Dec~rnal  Code 

00 
0  1  
02 
03 
04 

05 N O T  USED 
06 
0  7  
08 
09 INSTRUMENT SERVICE 
10 ADDRESS 
11 - 
12 
13 
14 
15 
16 
17 
18 

-- 

1 
p i j q  - - 

19 
20 
21 
22 
2 3  

1  POSITION (UP) 

24 0 POSITION IDOWN) 

25 
26 
27 
28 
29 
30 

Address Sw~tches 

A5 A 4  A 3  A 2  A1 

0 0 0 0 0  
0 0 0 0 1  
0 0 0 1 0  
0 0 0 1 1  
0 0 1 0 0  
0 0 1 0 1  
0 0 1 1 0  
0 0 1 1 1  
0 1 0 0 0  
0 1 0 0 1  
0 1 0 1 0  
0 1 0 1 1  
0 1 1 0 0  
0 1 1 0 1  
0 1 1 1 0  
0 1 1 1 1  
1 0 0 0 0  
1 0 0 0 1  
1 0 0 1 0  
1 0 0 1 1  
1 0 1 0 0  
1 0 1 0 1  
1 0 1 1 0  
1 0 1 1 1  
1 1 0 0 0  
1 1 0 0 1  
1 1 0 1 0  
1 1 0 1 1  
1 1 1 0 0  
1 1 1 0 1  
1 1 1 1 0  

ASCII Code 
Character 

L ~ s t e n  

S P 
I 

# 
$ 
% 
84 

( 
1 

+ 

- 

/ 
0 
1  
2  
3  
4 
5  
6  
7  
8  
9  

< 
- - 
> 

Talk 

@ 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 
[ 
\ 
1 - 
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2-39. Other Packaging. The following general instructions should be used for repacking 
with commercially available materials: 

a. Wrap the instrument in heavy paper or plastic. (If shipping to a Hewlett-Packard of- 
fice or service center, attach a tag indicating the type of service required, the return address, 
the model number, and the full serial number.) 

b. Use a strong shipping container. A double-wall carton made of 350-pound test 
material is adequate. 

c. Use a layer of shock-absorbing material 70 to 100 mm (3 to 4 inch) thick around all 
sides of the instrument to provide firm cushioning and prevent movement inside of the con- 
tainer. Protect the control panel with cardboard. 

d. Seal shipping container securely. 

e. Mark shipping container FRAGILE to ensure careful handling. 

f. In any correspondence, refer to the instrument by model number and full serial 
number. 

The Model 3582A is not intended for outdoor use. Do not expose 
it to  rain or other excessive moisture. 
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SECTION Ill 
OPERATING REFERENCE 

3-1. INTRODUCTION. 

3-2. This section contains a brief collection of data, which concerns both manual and 
remote operation. Also covered is a fundamentaI theory of operation and some application 
information. 

3-3. USING SECTION Ill. 

3-4. For quick reference to operating subject matter, refer to the Table of Contents below. 
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I. Introduction 

Spectrum Analyzer 

Real Time Analyzer 

FFT Analyzer i 
What are these things and how are they related? 
The answer to this question is hinted at by the graphic. All 
three are spectrum analyzers-but not all spectrum analyzers 
are real time analyzers. Each is a more specific description as  
you will see. 

Swept Analyzer 
The most common technique for implementing a spectrum 
analyzer is the swept IF technique. The HP Model 3580A is an 
example of a product that uses this technique. 

In order to get around this limitation, several types of "real 
timen analyzers have been developed. From a conceptual 
point of view, the parallel bank of filters is the simplest to 
understand. 

FILTER DETECTOR c+=l 
ELECTRONIC 

SCAM SWITCH 

4 F ,  , A+, 
GENERATOR CRT 

AMPLfNOE ANALOG 
FILTERS FREQUENCY 

RESOLUTION 
BAND WlOTH - 

Here, rather than a single filter that has to traverse the 
frequency span of interest, the filters are fixed and just have to 
be examined. Clearly, this is substantially faster than the swept 
technique. Because of the large number of filters, it is also 
more expensive. 

The Fast Fourier Transform or FFT gets around this problem 
Conceptually, this technique can be  viewed a s  moving a by effectively implementing the parallel filters digitally. 
single filter over the frequency range of interest a s  follows. 

EE;FE;gN 
BAND WIDTH 

I.--- 7- FREQUENCY RANGE- FREOUENCV 

This approach has some disadvantages-particularly at low 
frequencies. The most noticeable is that it is quite slow for 
narrow resolution bandwidths. This is a fundamental limitation 
of the technique and not the result of a particular 
implementation. 

GENERATOR 

- 11 
AMPLITUDE 

o m m L  
FILTERS FREOUENCV 

RESOLUTION - 
~ O U E N C I  RANGE+ FREOUENCY 

As a result of this computation process, the FFT can also 
provide phase information and some other advantages-but 
basically it is a means of performing spectrum analysis. 
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11. Instrument Control Details 
The front panel of the HP Model 3582A is logically divided into 
groupings of controls that have related functions. Thii chapter is 
intended to provide a good working knowledge of how these 
controls are used in making typical measurements. Chapter VI 
further illustrates this with step-by-step checklists for the more 
common measurement sequences. 

CRT SECTION: Two- 
digitally stored display traces 
plus four lines of alpha 
numeric data provide 
complete annotated 
results. 

TRACE STORAGE PASSBAND SHAPE 
SECTION: Two inde- SECTION: Passband filter 
pendent display traces shapes are optimized for various 
can be digitally stored situations and can be changed 
and recalled. 

\ 
without having to redo a meas- 
urement unless averaging has 
been selected. \ 

DISPLAY SECTION: MARKER SECTION: 
Amplitude or phase of either or Absolute or relative readout of 
both channels or the transfer the X and Y values of the 
function can be displayed. The intensified dot marker simplify 
sampled time waveform and a interpretation of results. 
measurement called the 
coherence function can also be 
displayed. 

I 

FREQUENCY SECTION: O- 
Start spans down to 1 Hz full 
scale and set center or set start 
spans down to 5 Hz full scale 
can be selected. In the set 
center or set start mode the 
RPG knob tunes the start or 
center display frequency 

/ I 

HP-IB* STATUS SECTION. X-Y RECORDER SECTION: NOISE SOURCE SECTION: 
HP-IB is standard and provides Front panel controls facilitate A built-in noise 
full remote programming and the interface with analog X-Y source serves as the "real-time" 
flexible data input and output. recorders. equivalent of a conventional 

tracking generator. 

'HP-IB s Havk.Pskmsr unphnentabon of IEEE Std 4881975. "Standard Bgkd lntaface fa Rqyrmrnabk 
l*mentaIrm" 

AVERAGE SECTION: Digital TRIGGER SECTION: Multiple 
averaging gives precise, repeat- or single shot triggering of a 
able analysis of random or time measurement can be initiated 
varying data. by an input signal on Channel 

A of the proper slope and level. 

INPUT SECTION: Two 
independent input signals can 
be measured separately or si- 
multaneously. The input circuits 
can be AC or DC coupled and 
can be floated. 



;HANNEL 4 CHANNEL 6 
~ENSITIVITI  >AD- SFNSITI\IITV 

INPOT IMPE 
IhlR. < f  

DANCF 
: O p I  

A. Input Section 

The INPUT section serves two major functions. First, it contains 
the controls that define which input channel or channels are to be 
active. Second, it contains the input sensitivity controls for both 
input channels. 

The INPUT MODE slide switch defines which of the input 
channels is sampled. For maximum resolution, it should be set 
to either A or B. When set to BOTH the number of samples from 
each channel is cut from 1024 to 512. Normally BOTH is used 
only for transfer function or coherence measurements. 

As long as the sensitivity VERNIER is in the CAL position, the 
measurement results will be calibrated and can be read in voltage 
or dBV (1 volt rms = 0 dBV). The sensitivity VERNIER 
provides an additional 13. dB of attenuation for continuous 
coverage between the major 10  dB steps. When not in the CAL 
positions, the alphanumeric text indicates that display and 
marker results are uncalibrated. When not in the CAL position, 
only relative marker operations are valid. Note that this control is 
not programmable. 

The ISOLICHAS switch determines whether the input circuit is 
"floating" or single-ended. Normally this switch is set to ISOL. In 
this mode, a maximum of 30 volts can be applied between the 
chassis ground and the input terminal. 

The COUPLING switch selects AC (-) or DC (--) coupling of 
the input circuit. When AC coupled a series capacitor removes 
DC signals and drifts from the input signal. For inputs with valid 
information at very low frequencies this is unacceptable; the 
coupling capacitor removes the signal information also. For these 
low frequency signals, DC coupling should be selected. DC 
coupling is used for signals with components of interest below 
about 10 Hz. 

The actual inputs are GR type connectors and have lo6 fl in 
parallel with nominally 60  pf. This makes it possible to use 10:l 
divider probes such as the HP Model 10001A. The noise source 
and transfer function amplitude display is a great way to 
accomplish probe compensation. 

p .  - < - ~  - 
FT'- FREQUENCY 

SpAN BDJUST 

The SENSITIVITY knob selects the maximum input signal level 
that can be applied to the instrument without overloading. When 
the signal level is not known, the appropriate input sensitivity is 
obtained by down-ranging until the LED comes on and then 
backing off one position. Overloads in the Model 3582A are 
somewhat unusual and are discussed in Section VI. 

The difference between the reference level and the overload 
point in the linear mode is important and is also discussed in 
Section VI. When set to the CAL position, an internally generated 
calibration signal is connected to the measurement path. The 
signal has a spectral line every 1 kHz and an amplitude of 22 dBV 
(20V) as shown: 

B. Frequency Section 

The FREQUENCY section controls what portion of the 
frequency range is analyzed. As shown, there are four major 
operational modes. Normally, the 0-25kHz span mode is used 
as an initial quick look. In this mode, the analysis is independent 
of the other frequency controls. In the 0 start mode, only the 
span control is active. It defines the stop frequency with the start 
frequency fixed at 0 Hz. There are 14 of these baseband 
spans from 1Hz full scale to 25kHz full scale. 

The set start and set center spans are used to achieve significant 
improvements in resolution by selecting only portions of the 
spectrum for analysis. All 256 resolution elements can be 
located in a frequency span of 5Hz to 25kHz The location of 
the analysis band can be set in two ways. The most common way 
is to use the SET FREQ marker feature. The intensified dot 
marker frequency becomes the new start or center frequency 
depending on the selected mode. The second way is to use the 
ADJUST knob. This control directly tunes either the start or 
center frequency depending on the selected mode. The tuned 
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frequency is displayed alphanumerically in the lower left comer 
of the display and is updated a s  it is tuned. The tuning knob is a n  
endless turns knob with three tuning rates depending on how 
rapidly it is tumed. Note that tuning is locked out when the 
instrument is in a n  averaging sequence to prevent the collection 
of invalid data. 

1. To properly scale a transfer function amplitude display. 
2. To examine signals below 10% of full scale in the 

linear mode. 

The COHER control selects the display of the coherence 
function. The most common use of this display is as  a check on  
the validity of a transfer function measurement. The coherence 
function is a measure of the proportion of the power in the 
output signal caused by the input signal. A coherence value of 1 .0 
would indicate that the causeieffect relationship is ideal-and 
the transfer function ratio at that frequency is valid. It is only 
valid in the dual-channel mode with RMS averaging selected. 
Any other configuration results in a diagnostic (see section VI). 
The scale is a fixed 0.0 to 1.0 percentage scale. Application Note 
245-2 titled "Measuring the Coherence Function with the HP 
3582A Spectrum Analyzer" treats this particular measurement in 
detail. 

)L'ITUDE 
ERENCE 
EVEL - 

The TlME display buttons supersede the other display controls. 
Only one time display can be selected at a time and all other 
displays are suspended. The time display is active only a s  
long as  the pushbutton is held in. 

The Model 3582A is not a digital time domain oscilloscope. In 
the baseband mode the display is composed of e v e y  other time 
sample (The display circuitry can take only 512 points.) of the 
input. For input signals well below the span width, the 
reproduction can be pretty good-but for frequencies near the 
span width, the reproduction is very poor. When in the band 
analysis mode, the display consists of the "realn points after 

C. Display Section filtering. These "real" points for a single tone will appear as  the 
difference frequency between the input tone and the band 

The DISPLAY section defines what measured data is to be analysis local oscillator. 
displayed and what display format is to be used. Three amplitude 
functions, three phase functions, and coherence are available as  
latching display buttons. A maximum of two traces from this 
group or  the stored trace group can be  selected simultaneously. tlGGEt? D. Trigger Section 

,, ks,=uc ,u The TRIGGER sechon defines the 
conditions under which a new block of 
data a collected and analvzed The 
most common mode a w~th the 
REPETITIVE button In and the LEVEL 
set to FREE RUN Under these 
conditions, the new block of data IS 

collected when the prevlous 
measurement is completed. 

The Amplitude Controls select one or more amplitude 
displays. These buttons must agree with the INPUT MODE 
switch or a diagnostic (see seciion VI) is generated. 

The Phase Controls select one or more phase dispiays. As 
with the amplitude displays these buttons must agree with the 
INPUT MODE switch or you get the same diagnostic. The scale 
on these displays is fixed at 5 0  degreesldivision with foldover at  
* 200 degrees. Interpretation and use of the single channel 
phase display is covered in Section n! 

When the LEVEL control is not in the 
detented position, it specifies a ingger 
level in the time domain. When 
viewing the TlME display, the control 
will vary the trigger level over the entire 
non-overloaded input range. The 
vertical position is nominally about a 
zero level. 

The XFR FCTN buttons select the display of the magnitude 
andlor phase of the transfer function. The magnitude is given in 
dB or as a floating point ratio if the linear display is selected. 

The Scale Controls define the display as  8 0  dB or 16 dB 
high in log modes or as  voltage in the linear mode. The difference 
between the reference level and the overload level in the linear 
mode is important and is discussed in Section VI. 

The SLOPE button defines whether 
the trigger is to occur on a positive or 
negative slope transition through the 
selected level. 

The AMPLITUDE REFERENCE LEVEL switch in conjunction 
with the SENSITMTY controls set the full scale sensitivity. In 
the log display modes, each step offsets the display by 1 0  dB 
without changing the maximum input level. In the linear mode, 
the full scale sensitivity is modified in a 40-16-8-4 sequence. The ARM control is used in conjunction with the REPETITIVE 

button to define single shot trigger mode. The ARM button 
sensitizes the trigger path to initiate data collection the next time 
all other trigger conditions are satisfied. Unless re-ARMed no 
subsequent trigger conditions will be recognized.When the trigger 
circuit is sensitized, the ARM light is on. 

In all cases this is just an arithmetic scaling operation and does 
not affect the input level that will cause overloading. Also, since its 
a 16 bit arithmetic operation, it does not contribute to the 
accuracy specification like an IF attenuator would. The most 
common uses for this control are: 

Scans by ARTEK MEDIA => 



The DATA LOADING light indicates when data collection is 
taking place and stays on during the collection process. When this 
light is not flashing, the instrument is not collecting new data- 
and may appear to be "hung up." Checking the framed buttons 
will indicate the reason new data is not being collected. 

TIME . - 

P A S S B A N D  SHAPE 
n A J 2 

ORM 
. . . . 

FLAT TOP HAFIPJING UNIF 

E Average Section 

The AVERAGE controls are used to average the noise 
displayed on the CRT Operationally it replaces the video 
filtering or  display smoothing usually found on  spectrum 
analyzers. The major advantages of digital averaging are 
repeatability, and predictability. The TIME average does 
offer a unique capability of actually enhancing the signal-to- 
noise ratio. 

E. Passband Shape 

The PASSBAND SHAPE controls determine the frequency 
domain filter shape or  equivalently the time domain "window" 
function. 

Each of the passband shapes represents a tradeoff between 
amplitude uncertainty and frequency resolution. The 
amplitude uncertainty problem is illustrated in the 
following figure. 

The RMS average mode combines a new spectrum with a 
partial result on  a point-by-point basis using a n  RMS 
calculation. At any point in the cycle the amplitude at  some 
frequency A(f) is given a s  

UP TO 0.tDB FIAT TOP 
UNCERTAINN /V 

A(f) = d l / n  [A12(f) + AF(f) + . . . + ~ n ' ( f ) ]  
The phase is +(f) = l / n  [+~(f) + 440 + + &(fl]. 
This averaging results in smoothing of the noise variations, 
but does not reduce the level of the noise. RMS averaging 
must be used when making coherence measurements. 

The TIME average mode involves time domain averaging. 
When a synchronizing trigger is available successive time 
records are averaged point-by-point. Signal variations that are 
synchronous with the trigger will average to some value while 
noise that is not synchronous will average to zero. This 
eliminates the noise prior to  the transformation to the 
frequency domain. Time averaging is unique in that it does 
result in a n  enhancement of the signal-to-noise ratio. It is also 
by far the fastest averaging mode and should probably be 
used any time a synchronizing trigger is available. 

As shown, the filter-to-filter spacing Af is fixed by the 
sampling rate. As the actual spectral line moves from NAf to 
(N+l)Af it traces out the top of the passband as  shown. The 
uncertainty is maximum when the actual component falls 
midway between the filters. As the filter passband becomes 
flatter on top, the uncertainty is reduced-but so is the 
frequency resolution. 

If you try to TIME average without a trigger you get a 
diagnostic (see Section VI). 

The PEAK mode is not truly an averaging mode, but rather is 
the result of keeping the maximum value at each frequency 
point. The phase point retained is the phase of the retained 
point at each frequency. PEAK averaging is useful for 
measurements such as  monitoring signal drift, etc. 

The FLAT TOP passband is optimized for minimum 
amplitude uncertainty and contributes less than 0.1 dB. The 
frequency resolution is correspondingly poorer than the other 
two filters. Normally this passband is used for measuring 
discrete spectral lines. 

The NUMBER of averages is selectable between 4 and 256  
in a binary sequence. The SHIFT key selects whether the 
lower case black numbers or the upper case blue numbers 
are active. 

The HANNING passband is a traditional "windown found on  
most real time analyzers. It offers a compromise between the 
FLAT TOP and the UNIFORM shape. Its worst case 
uncertainty is 1.5 dB but it has a 3 dB bandwidth that is 
about 40% of that or the FLAT TOP filter. It is most commonly 
used for random noise measurements. 

The EXP mode is a continuous averaging process where the 
new input is weighted % and the old previous average 
weighted %. This causes the most recent data to be most 
important while the older data dies out in importance at  a 
decaying exponential rate. The exponential accumulation 
mode works only with RMS averages. It is most useful when 
the process under consideration exhibits relatively slow time 
variations and yet some averaging is still desired. The time 
constant of the exponential weighting is such that it averages 

The UNIFORM passband is the result of using n o  time 
domain "windown weighting. It has a worst case amplitude 
uncertainty of 3.9 dB and a 3 dB bandwidth that is 60% of 
that of the HANNING window. It is used for transient 
measurements and whenever the built-in periodic noise source 
is used. 
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out short term variations, yet follows longer term variations. 
When EXP is selected in the PEAK mode, the instrument will 
accumulate PEAK data indefinitely. 

In all of the averaging modes except exponential the instrument 
stops taking new data when the selected number of averages are 
completed. WHEN THIS OCCURS, THE 3582A MAY 
APPEAR TO BE "HUNG UP" WHEN ACTUALLY IT IS 
WAITING FOR FURTHER INSTRUCTIONS. This is the reason 
the AVERAGE OFF button is highlighted. Any time the 3582A 
appears to be stopped, this button should be checked. When 
the instrument has taken the selected number of averages the 
RESTART button is used to start the next averaging sequence. 
When the averaging mode is changed, a restart is automatically 
executed. When the number of averages is changed from one 
number to a larger number a restart is not required; the 
instrument continues from where it stopped to the new number 
of averages. 

Note that RESTART actually clears the time record and restarts 
the measurement process even with the averaging turned off. 
This is probably the easiest way to restart any measurement 
if you don't like the time record being collected. 

Application Note 245-1 titled "Signal Averaging with the HP 
3582A Spectrum Analyzer" covers the topic of averaging in detail. 

M A R K E R  

-7 
S F 1  REF 

I- 
>t r L t ' t  u 

G. Marker Section 

The MARKER feature is one of the 
major conveniences of the instru- 
ment, When ON an intensified dot 
marker appears on one of the 
traces. The POSITION knob is used 
to move the dot marker either right 
or left on the trace. The amplitude 

and frequency information corresponding to the marker 
location is read out in alphanumeric form on the display. 

As long a s  the REL button is out both readouts are in absolute 
units. To get relative measurements, the reference point is first 
located with the dot marker. Pushing the SET REF button saves 
the frequency and amplitude values of the marker as  a 
reference. In subsequent measurements when the REL button is 
in the marker readout will be  with respect to the selected 
reference. When the REL button is out the absolute readout 
is given. 

When there are two active traces the TRACE button causes the 
dot marker to toggle between the two traces. 
- 

The + d BW button is used for making measurements of 
random noise. Normally the level measured at  any point with 
the analyzer is a function of the filter bandwidth and the actual 
noise density. Since different filter bandwidths will give different 
answers the comparison of results is difficult. In order to 

r BWn -1 BWn = EOUIVALENT NOISE 
BANDWIDTH 

EQUAL AREA 

IDEAL RECTANGULAR FILTER 

SPECTRUM ANALYZER 

The + d BW button performs this normalization automatically 
and p r e s e n x h e  results directly in ~ B V I ~  or 
voltage/d Hz. 

The SET FREQ button is used to provide information to the 
band analysis modes of operation. When pressed, the current 
frequency of the intensified dot marker is stored to become the 
band analysis start or center frequency, depending on the 
frequency mode selected. 

The marker frequency resolution on wide bandwidths may 
cause the display to be not exactly centered when 
changing modes. Repositioning the marker and doing SET 
FREQ again will refine the display because the marker 
resolution is better on narrower spans. 

H. Noise Source Section 

The NOISE SOURCE is functionally the equivalent of a 
tracking generator on conventional spectrum analyzers. It is a 
driving source that stimulates a device under test across a 
measurement band. Since the 3582A is a n  FFT analyzer it can 
be  viewed a s  conceptually measuring 256  parallel filters 
simultaneously. This is not compatible with a swept 
signal source. 

The 3582A provides two broad band sources. The random 
noise signal requires extensive averaging to get valid results. The 
3582A also has a periodic noise source synchronized to the data 
collection process. This source places a spectral line at  each of 
the measurement points. More importantly, extensive averaging 
is not necessary; the variance of the periodic signal when it is 
analyzed is theoretically zero. The easiest way to get a feel for 
periodic noise is to simply measure the CAL signal. Rather than 
directly matching 256  spectral lines with 256  measurement 
points the calibrator matches 2 5  spectral lines or about one 
e v e y  tenth measurement points. 

The BNC output is a very low (e.g., typically 10) impedance 
source. When measured with a high impedance voltmeter the 
LEVEL control will v a y  the output from nominally OV to 0.7V 
rms in the 25kHz span. The full scale position is detented. Note 
that this control is not progmmmable. 

eliminate this problem, it is customary to normalize out the 
bandwidth factor by dividing the reading by the 
square root of the EQUIVALENT NOISE BANDWIDTH. This is 
the width of an ideal rectangular filter with the same response as  
the actual filter as  shown. 

Scans by ARTEK MEDIA => 



111. Spectrum Analyzer 
Performance 

This is not due to L.O. feedthrough as  with a conventional 
analyzer. Rather it is due to DC drifts and offsets in the front end. 
These obscure the actual DC component of the input signal that 
the FFT would calculate. The 20  milli~ertz low end frequency is 

There are a number of performance characteristics that are somewhat subjective and is the minimum frequency component 
fundamental to a low frequency spectrum analyzer. This section 7 0  dB below full scale that can be accurately resolved. 
discusses the most important of these characteristics and 
provides pertinent facts about each of them. 4. Filter bandwidth is a dependent variable. It is the result of 

selecting a calculated point spacing (by selecting a span width) 
and a fiIter shape. Thus the operator does not have to worry 

A. Frequency Range about it; he just sets the appropriate span. 

Minimum baseband span of 1 Hz full scale. 
Resolution to within 2 0  milliHertz of  DC. 
1 4  baseband spans (1-2.5-5-10 sequence) for maxi- 
mum flexibility. 
Filter bandwidth automatically tracks the selected 
span. 

When thinking about the low end of the frequency range, there 
are several points to keep in mind. 

1. As described in Section V the length of time required to 
colIect a time record is inversely related to the selected span. On 
the 1 Hz span, a singlechanneltime record is 250 seconds long. 
While this is long, it is a fundamental physical limitation. 

2. In order to prevent the AC coupling of the input circuit from 
distorting very low frequency signals, the input circuit must be  DC 
coupled. The low frequency roll-off of the AC coupled input is 
easy to show by monitoring the pseudorandom noise source on 
the 5 Hz span with AC coupling. You will see the following: 

3. On the 1 Hz baseband frequency span, the calculated point 
spacing is only 4 milliHertz, but the analyzer exhibits a type of 
"zero response" as  shown. 

B. Frequency Resolution 

- '  20m1-1~ 

Minimum band analysis span of 5 Hz. 
Resolution bandwidths down to 2 0  mHz. 
1 2  band analysis spans (1-2.5-5-10 sequence) for 
maximum flexibility. 
Filter bandwidth automatically tracks the selected 
span. 

When thinking about the narrow frequency resolution, there 
are several points to keep in mind. 

1. Again, the length of time required to collect a time record is 
inversely related to the frequency span. Thus even if a 5 Hz span 
is located at 2 0  kHz, it will take 5 0  seconds to collect a single- 
channel time record. 

2. The calculated point spacing o n  the 5 Hzspan is 2 0  mHz, but 
the bandwidth number o n  the CRT is the equivalent noise 
bandwidth. The uniform passband shape has an 
equivalent noise bandwidth equal to the point spacing. 
Because of the specialized nature of this filter shape, however, it is 
not generally used. It is more common, when concerned about 
frequency resolution to use the Hanning filter shape with a n  
equivalent noise bandwidth of about 3 0  mHz o n  the 5 Hz span. 

3. As with the baseband case, the filter bandwidth tracks the 
selected frequency span and filter passband shape and is not an 
independent selection. 

1 2  
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C. Measurement Range 

+ 30 dBV 

C) 
Measurement Range 

v 
- 120 dBV Noise Level 

150 dB of measurement range in calibrated 10 dB 
steps. 

1. The 3582A exhibits a llf type noise floor characteristic as 
shown on the data sheet. As the following plot shows the 
specifications are rather conservative at room temperature. 

2. It is important to note that the noise floor specification applies 
to the RMS noise level. This does not imply that noise peaks 
will not exceed the specification limit on a random basis. 

3. The overload protection circuits are designed to handle *I00 
volts DC or 120 volts RMS. Note that the AC limit is time 
related-with a specification of 1 minute. 
- -  

D. Dynamic Range 

Maximum Input 

n 
Dynamic Range 

v - 70 dB 
Full 70 dB dynamic range on all ranges except -50 

dBV. 

1. Recall that a 12-bit AID converter inherently only spans 72 
dB. Extending this to better than 75 dB is the result of something 
called 'Processing Gain" in the F n  It requires an exceptionally 
linear AID converter. 

2. The 3582A is actually cleaner than its specification. You can 
divide the distortion contributors into analog and digital and each 
can be highlighted individually. The digital contributors are 
highlighted by synthesizing a time record mathematically with a 
calculator. With the HP-1B this can be substituted for an input 
waveform. The resulting FIT distortion is as follows: 

As shown, it is well down from full scale. The second example 
shows the analysis of an actual signal from a 339A oscillator 
which has harmonics over 100 dB down. 

This illustrates the distortions of the entire processing chain- 
both analog and digital. 

E. meal Tiew Measurement Speed 

'Real Time" Measurement Speed 
Spans of 1 kHz and over are typically analyzed in less 
than 400 ms. 
Spans of 1 Hz to 500 Hz (single channel) are limited by 
time record collection as the following shows: 

Span~500Hz~250~100~50(25~10~  51 2.51 1 
Time1 .5secl 1 12.515 11012515011001250 

The term 'real-time" is often used, but very seldom 
understood. Technically it is the bandwidth where the time record 
collection process exceeds the actual transform and display time 
(see Section V ). The following points are worth noting about 
the 3582A measurement speed. 

1. It is certainly faster than a swept analyzer. Whiie the 
comparisons are not exact, the following table gives a feel for the 
comparison. 

Typlcal Swepl 
Analyzer 3582A 

Bandwldth llme Bandwidth llme 
100 Hz SPAN 1 Hz 200 SEC 0.4 Hz -3 SEC 
500 Hz SPAN 3 Hz 100 SEC 2 Hz ;-.B SEC 
1000 HZ SPAN 3 HZ 200 SEC 4 Hz FBSEC 
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2. The 'Real Time" spans are the ones that take the longest to 
measure. On the 1 Hz span the measurement is in 'Real-Xme" 
but it takes 250 seconds. On the 25  kHz span the measurement 
is not in 'Real-Timen-but it only takes about 400 
milliseconds. It seems backwards, doesn't it? Section V contains 
a more complete diiussion. 

3. The actual measurement time depends on  a number of 
things including the data being analyzed. The following table 
gives some typical times. 

AVERAGE I AVERAGE 
OFF I RMS 1 OFF I RMS 

SINGLE 
CHANNEL 

DISPLAY 

TRANSFER FUNCTIO 
MAGNITUDE AND 
PHASE DISPLAY 

DUAL 
CHANNEL 

These can be expected to vary as much as 20  ms depending on 
the data being analyzed. Note that for maximum analysis speed 
in HP-IB type environments, the display should not be activated 
until necessary. 

4. It may be worth noting that even on spans that are 
"Real-Timen the instrument may miss a couple of time domain 
samples between records. Normally, this time lag between the 
end of one measurement and the start of the next is only 
1 to 2 milliseconds. 

F. Accuracy 

20 .5  d B  

20.003% of 
Accuracy & Center Frequency 

Basic amplitude accuracy of + 0 . 5  dB at the passband 
center. 
Basic frequency accuracy of *0.003% of the band 
center frequency. 

1. The basic 0.5 dB accuracy applies only at the calculated 
points. If the component of interest is not on a calculated point, 
the filter passband will also conhibute to the absolute 
accuracy.- his is sometimes known as the 'picket fence" 
effect and can be viewed as follows: 

UP m 0 . 1 ~ ~  FLAT TOP 
UNCERTIlNn /V 

All FFT analyzers that use the Hanning window will exhibit 
this problem. 
The Flat Top filter of the 3582A reduces the passband inaccuracy 
to +0,  -0.1 dl3. 

3. The Frequency accuracy of 0.003% of the center 
frequency is better than the frequency resolution of 0.02 Hz for 
frequencies below 666 Hz. For higher frequencies the 
resolution of the 5 Hz band analysis span is much better than 
the specified accuracy as shown. 

FREQUENCY 
ACCURACY 

BELOW (YYIHI 0.75HI 
THE ACCURACY IS BElTER THAN 
THE 20 YlLLlHERR RESOLMON 

.m 0.15HI 

5Wlr 1WHI 15HI m H I  W H I  

The worst case is at 2 5  kHz where the accuracy is about 
k0.75Hz. 

G. Averaging 

Averaging 

Precise, repeatable digitally computed results. 
4 different averaging modes with the number of aver- 
ages selectable from 4 to 256. 
Application Note 245-1 titled "Signal Averaging with 
the HP 3582A Spectrum Analyzer" gives details. 

The digital avemging of the 3582A is similar to display 
smoothing or video filtering on conventional spectrum analyzer. 
The relationship of the two is modemtely complex and is 
discussed in Application Note 245-1. 

The following points are key: 

1. RMS avemging reduces the variance of the estimate of the 
noise spectrum. It does not reduce the noise level or enhance the 
signal-to-noise mtio. It corresponds most closely to conventional 
display smoothing. 

2. Exponential avemging in the RMS mode gives a running 
avemge with new inputs weighted ?4 and previous results by 34. 
This results in an exponentially decaying weight on samples 
as follows: 

9 8 7 6 5 4 3 2 1 0  
successive spectra used in averaging t 

prarent spectrum 
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3. The PEAK mode is not really an averaging mode. At each 
calculated frequency point the maximum spectral value is 
trapped and held. This can be useful for tracing out envelopes of 
signals that change in frequency with time. 

2. The periodic noise signal is automatically band limited and 
frequency translated when the analyzer is being used for band 
analysis. This concentrates the drive energy where it is required 
without disturbing other critical frequencies. 

4. Exponential averaging in the PEAK mode gives a continuous 
peak monitoring function that is stopped by releasing the 
repetitive trigger button. 

5. Xme averaging is useful for cases where discrete and random 
signals are mixed and where it is possible to trigger synchronously 
with the discrete signal. In this case, averaging provides 
signal-to-noise enhancement of as much as 24 dB, but does not 
smooth the variance of the estimate. Erne averaging is the only 
way to obtain signal-to-noise enhancement. 

H. Noise Source 

Both random and periodic noise. 
Low impedance source with variable level. 
Noise bandwidth and location automatically tracks 
analysis band. 

9 Frequency response of & 1 dB on periodic noise with 
the uniform passband. 

Hewlett-Packard's .years of experience with spectrum analyzer 
measurements have pointed out the value of a tracking 
generator. With an FFT type analyzer, however, a swept sine 
wave is not an optimum drive dignal. It will show up as a canier 
with FM sidebands spaced at the reciprocal of the sweep rate. 

What is required is a flat signal that is present at  aU of the 
calculated frequency points simultaneously. This is the 
description of a frequency comb and is exactly what the periodic 
noise source looks like. The details of how and why are given in 
Section V .  Some of the key points to be aware of include: 

1. The periodic noise signal automatically has a spacing exactly 
equal to the calculated point spacing. Thus, on the 1 kHz span 
where the calculated point spacing is 4 Hz, the periodic noise 
spectral line spacing is also 4 Hz as shown. 

3. The periodic noise source should always be used with the 
uniform passband shape; the two are carefully matched. If you 
look carefully at  the periodic noise source, you will notice that it is 
not exactly flat. When measuring transfer functions, however, 
even the residual is taken out. 

4. The noise source has a crest factor (peak-to-rms 
ratio) of between 3:l and 41. Measuring the level with an 
average responding voltmeter can lead to errors. More 
importantly, this crest factor can cause unexpected overloading 
of circuits designed to accept a sine wave input. A noise signal will 
exhibit peak excursion of more than twice what a sine wave with 
an equivalent RMS value will exhibit. 

5. The random noise source is similar to  the periodic noise 
source in that it is band limited and band translated, etc. The 
major distinction is that RMS averaging and the Hanning 
passband shape must be  used. 

15 
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IV New Measurement Capability 

The use of advanced digital signal processing techniques allows 
the HP Model 3582A to perform measurements that are not 
possible with conventional swept analyzers. This section 
discusses these and provides useful facts about them. 

A. Phase Spectrum 

1 degree marker resolution. 

Phase is a measure of the time displacement of two waveforms. 
By convention it is normalized to the basic frequency. Since it is 
always a relative measurement a t=O reference is implied. With a 
network analyzer the input signal serves as this reference. 

This is equivalent to using the positive slope transition through 
zero of a cosine as t=O. It is just as easy to define an entire 
collection of reference signals for a given time reference 
as follows: 

It is this collection of references that is relevant when measuring 
phase with the Model 3582A. Note carefully that this selection of 
t=O at the center of the time record is just a fixed offset from the 
trigger point. 

Varying the trigger point corresponds to varying the t=O 
reference and thus the phase value. 

Conceptually the 3582A can be viewed as measuring phase by 
filtering off the frequency in question and comparing it with the 
appropriate hypothetical reference cosine. As an example, let's 
first consider a square wave fundamental and its third harmonic. 

REFERENCE FOR 

I -- - 

I 

REFERENCE 
1 ,3RD"rn"ONK: I 

* 3 ~ V ~ , V 0 ~ V ~ f l V 0 ; d ,  

ALTERMTE 1=0 ALTEWTE 
1=0 ESTABLWED 1=0 

BY TRIGGER 

Note that in this representation, three different t=O references 
could be selected. As the example shows, all three result in 
the same results. If the trigger level doesn't vary, the display 
should remain stable. If the trigger level is varied, the display will 
vary, but the relative values remain stable. 

The next step in conceptual difficulty is to consider two 
unrelated frequencies. 

As before, three different t=O references can be defined for 
f,-all resulting in the same phase value. For each of these 
references on f,, however, a new set of hypothetical f, reference 
cosines is generated. If A is selected, the phase of f, relative to 
the A reference cosine is +A. If B is the selected reference the 
phase of f, relative to the B reference cosine is +B and similarly 
for C. Thii means that if a trigger is selected to hold the phase of 
f, constant relative to its reference cosine, the phase of f, relative 
to its own reference cosine will vary as shown: 

I n ACTUAL Ay,/A",+ 

FZ ACTUAL I 

;x+v* 
TRIGGER TRIGGER TRIGGER 
POINT B POINT A POINT C 

An alternative is to view the two frequencies as vectors rotating 
at f, and f,. For any single vector the reference cosine corresponds 
to the line shown: 

/ lCTUAL FI 

The phase corresponds to the relative offset as shown. 
Conceptually at least, all the reference cosine does is to stop the 
rotation of the vector or equivalently makes the frame of 
reference rotate at f, also. If you now add f, to the diagram, it 
must rotate relative to f,. This implies that the angle between f, 
and f, or equivalently, the relative phase of the two changes 
predictably with respect to time. 

This can be shown by measuring the combined output of two 
synthesizers offset slightly in frequency as follows: 

LOCK 
J. 
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Here the trigger signal is provided by A which fixes the reference 
as f,. By selecting the diierence frequency of .1 Hz, the second T = for single channel 
f, vector will "catch up to" the f, vector every 10 seconds. or 
The relative phase will go through 360 degrees in 10 seconds. 125 sec 
With a 500 Hz frequency span (.5 second time record). This T = *or dual channel 
rate of rotation is quite apparent. 

2. The uniform passband shape is virtually always used 

Operationally, there are at least three distinct cases of interest. when analyzing transients because it d&s not pre-weight the 
time domain data. Since most transients have the bulk of their 

1. Signal plus harmonics: Once a trigger level is established, a energy near the start of the time record either of the two 

stable display with valid relative phase values results. 'tapered" time domain weighting functions (Hanning or Flat 
Top) will distort the signal analyzed as follows. 

2. Signal plus sidebands: Once the trigger level is established, 
the camer phase should remain stable but the sideband phases UNlFoRy 
should vary in a predictable fashion. If the modulation is 
amplitude modulation (AM), the sideband phases average to 
0 or 180 degrees. If it is frequency modulation (FM), they 

r -1 . ib = //V+ 
T 

average +90 or -90 degrees from the camer. 
0 

nu*uffi ENEROV RWlCED r BVmwDow 

3. Mixed signals: About all that can be concluded is that the 
phases will vary with time. o 

A few points about the Model 3582A phase measurement 
capability are in order. 

1. The phase of random noise poses a problem; it is also a 
random variable and results in a meaningless display. In order to 
prevent this, the 3582A does not display phase values for signals 
that are more than about 65 dB below the maximum input 
level. In these areas, it simply displays zero phase. 

2. The basic display is k200 degrees with cycling taking place 
nominally at f 180 degrees. In order to generate a more usable 
display, there is 20 degrees of hysterisis between 180 and 200 
degrees. This minimizes situations where the display bounces 
between k180 degrees. 

3. For passbands that are fairly wide such as the flat top 
shape, there is more than one point on the phase line and these 
points exhibit a positive slope. The appropriate phase value is 
the one corresponding to the maximum amplitude point. 

4. With the uniform passband shape, the phase 
reference is not a hypothetical cosine at the center of the time 
record, but rather at the start. This is particularly useful for 
transients. 

B. Transient Capture 

Transient Capture 

Time records from 10 ms to 250 seconds. 
1024 point or 512 point time records. 
Single or multiple triggers. 
External TTL trigger or trigger on input signal. 
Selectable trigger level and slope. 

3. The 3582A does not include pre-trigger capability. In some 
cases (particularly impulses) it is possible to externally simulate 
pre-trigger. 

4. In most cases, setting the trigger level carefully will minimize 
the number of points on the transient being missed. You can 
graphically illustrate this by varying the trigger level and 
comparing successive analysis. 

5. The band analysis functions operate on transient data, but 
you must recall that the time record length is a function of the 
frequency span. For the 5 Hz span to be of any value, the 
analyzer must sample data for 50 seconds. 

C. Transfer Function Measurements 

ransfer Function Measuremen 

Measure amplitude with f 0.8 dB accuracy and phase 
with * 5 degrees accuracy. 
Resolution down to 40 milliHertz over the entire 25.5 
kHz frequency range. 
Log measurement range of + 160 dB full scale to 
-80 dB full scale in 10 dB steps. 
Linear measurement range of 4 x lo8 full scale to 4 
x 1Q-8full scale in XI0 steps. 

The transfer function measurement in the Model 3582A is not a 
simple B/A ratio. It is actually the more 'propern measurement 
as follows: 

Gyx(f) cross power spectrum 
H(f) = Gxx(f) = auto power spectrum 

The FFT analysis procedure operates on a relatively short block 
of data called a time record. makes it possible for the 3582A For theoretically ideal conditions, the two approaches would 

to capture and analyze transients. l-here are a fau points about give the same answer. In reality if there are any additive signals 

this type of operation that are worth remembering. such as noise, only this power spectrum approach gives valid 
answers. A few additional points are worth reviewing: 

1. In the 3582A the time record length is not directly selected. 
Instead the frequency span and the time record length are related 1. The band analysis functions work in the transfer function 

as: mode. You can look at a portion of the transfer function that is as 
narrow as 5 Hz with 40 mUiHertz resolution. 
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2. The passband shape to be  used is determined in the same 
way it would be  for a simple spectrum measurement. 

Drive Signal Passband Shape 
Random Noise Hanning 
Periodic Noise Uniform 
Impulse Uniform 

Since the transfer function is measured simultaneously at all 
frequency points, the drive signal must be  present a t  all 
frequencies measured. The above three signals fit this criteria. 

3. For transfer functions with wide dynamic ranges, it may be 
possible to achieve better resolution of the low level portions 
using a swept sine wave and the PEAK averaging mode 

5. The valid measurement range of the instrument is specified 
only to 25.6 kHz and indeed the frequency marker readout quits 
right there-but the display does not. By setting a center 
frequency of 2 5  kHz and using a 2 5  kHz span, you may see 
some general shapes out to about 37.5 kHz. Note very carefully 
that there are some significant compromises in this mode of 
operation. First, there are at least two out-of-band signals that 
appear in this range as  shown. 

To a fairly crude first order approximation, these will divide out 
in transfer functions. Second, the anti-alias filter roll-off shown 
places severe restrictions on the dynamic range in this area. 
Again, to a first order approximation, they divide out-but the 
signal to noise implications are severe. In short, this is not a 
recommended mode of operation. 

D. Coherence Function 

A figure of merit check on transfer function 
measurements. 
Study cause/effect relationships. 
Application Note 245-2 entitled "Measuring the Co- 
herence Function with the HP 3582A Spectrum Ana- 

lyzer" gives details. 

In the most basic sense the coherence function is a normalized 
measure of the degree of causality between two signals. The 
subject is considerably mote complex than this would indicate. 
Application Note 245-2 titled "Measuring the Coherence Function 
with the HP 3582A Spectrum Analyzer" is recommended for a 
more complete understanding of the subject. Just a few points 
are in order here. 

1. The most common use of the coherence function is with 
transfer functions as follows: 

Here the additimsignal could be random noise or could be due to 
non-linearities or  an unanticipated input signal. The coherence 
function is a measure of how significant the additive signal is 
relative to the measured drive signal. The result can even be 
related to a signal-to-noise ratio at each frequency. 

From a practical point of view, the coherence function should 
be used with transfer functions as  a kind of warning flag. If the 
coherence is not high, the data should be  questioned. 

2. If the additive signal is common to both measured signals the 
coherence function will not flag the problem. This might occur 
with 60 Hz line components, for example. Again, reading 
Application Note 245-2 will more completely discuss the 
problem. 

3. If the periodic noise source is used to drive a non-linear 
device, the coherence function may not flag the problem. This is 
because the distortion products of the periodic noise signal 
remain constant from measurement to measurement. This 
usually shows up as  a 'ragged" looking transfer function with 
high coherence as follows: 
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One of the more common causes of this is overdriving the device 
under test. Switching from periodic random to random noise will 
highlight the problem. This is the same measurement as above 
but with true random noise. 

4. People who are familiar with correlation often ask how it 
relates to coherence. The answer is that the coherence function is 
equal to the squared correlation coefficient between the two 
signals at each frequency. Application Note 245-2 provides 
the mathematics. 

V Some Specific Topics 

There are a few aspects of the Model 3582A that warrant special 
attention. These include: 

T i e  records and the time display 
Passband shapes and window functions 
Real time bandwidth 
Noise source 

The following sections provide an overview of these topics. 

A. Time Records and The Time Display 

The input to the analysis procedure used in the Model 3582A is 
a block of time domain sample points called a time record. In 
order to fully understand the operation of the instrument and in 
particular the time display, it is necessary to be acquainted with 
the different types of time records. These time records vary 
depending on whether the analysis is single or dual channel and 
whether it is baseband or not 

Before actually examining the time records, it is important to 
consider what they represent The actual Fourier Tmnsform does 
not have an explicit time reference; it simply operates on a 
sequential collection of points. This also implies that it does not 
have an explicit frequency reference; it simply outputs a 
sequential collection of points. The only absolute calibration is 
provided by the sampling mte which is in turn controlled by the 
frequency span setting. 

Baseband Modes 

The following simple relationships are key for baseband 
or 0-Start analysis: 

where 

At = the time domain sample spacing 
1 At = - FS = the selected frequency span 

4 FS N = the number of time domain samples 
T = N A t  (1024 for single channel) 

(512 for dual channel) 
1 Af = - T = the total time record length 

Af = the frequency domain sample spacing 

In the baseband modes, the time record is composed of 1024 
(single channel) or 512 (dual channel) time samples. These N 
samples are transformed to N/4 complex frequency point. as 
follows: 

SINGLE.CHANNEL BASEBAND 

Note that both positive and negative frequency points are 
calculated but the negative points provide no new information. 
Also note that the upper half of the frequency points are 
discarded as potentially aliased. 

Since the actual display hardware of the 3582A is only capable 
of displaying 512 X-Y points, the entire 1024 point single channel 
baseband time record can't be displayed. The compromise 
solution is to display only the alternate points as the 
annotation shown. 
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For consistency, this is also the way dual channel baseband time 
records are displayed. 

In using the baseband TIME display-function, it is vital to 
remember that the display is of samples of a waveform. These 
samples d o  have enough theoretical information to allow 
reconstruction of the input-but the human eye may not 
properly perform the reconstruction. The following two 
examples illustrate this. 

lKHz o n  the 25KHz range 

24KHz on the 25KHz range 

Both contain sufficient.information for complete analysis of a 
pure sinusoid-but one visually appears quite different after 
sampling. Quite obviously the 3582A is not a time doman 
oscillosscope. In fact for signals that are more than about 10% of 
the frequency span, the visual distortion becomes noticeable. 

Band Analysis Modes 

The time record is quite dierent in the band analysis modes since 
each time domain sample is converted to a complex value with 
both 1"real" and "imaginary" parts. This means that there is a 
factor of two Idifferences between the number of time domain 
sample points and the number of time record points. The 
following simple relationships are key for band analysis: 

where 
1 At = - At = the time domain sample spacing 

2 FS FS = the selected frequency span 
N = the number of time domain samples 

T = NAt (1/2 the number of time record points) 
(512 for single channel) 

A f =  1 (256 for dual channel) 
T T = the total time record length 

Af = the frequency domain sample spacing 

The major difference is that the time record is complex. The 
actual processing proceeds as follows: 

As before, the N complex time point pabs transform to N 
complex frequency point pairs, but now all N provide necessary 
information. Of the N, the upper half are still potentially aliased 
and are discarded resulling in N/2 valid points. As in the 
baseband case, there are 256 valid pairs in the single channel 
mode and 128 in the dual-channel mode. 

The time display in the band analysis mode is a compromise, 
since the time record is complex. The display annotation is even 
more specific calling it low pass filtered, sampled and 
heterodyned. As shown, the samples displayed are the "real" 
samples o r  those multiplied by cosine terms in the band analysis 
procedure. About the only major use of this display is to see 
whether or not signals are present. Its physical interpretation is 
difficult at best. Probably the easiest way to view it is as the 
difference between the incoming signal frequency and the band 
analysis local oscillator. 

B. Passband Shapes and Window Functions 

In a conventional spectrum analyzer, the passband filter shape 
is a hardware filter with the shape determined by the need to 
sweep. In a n  FFT analyzer, the filter shape is the result of the 
processing done o n  the collection of the time domain samples 
a s  described in Appendix A. As the following illustration shows, 
the Fourier transform of the time domain weighting is the 
filter shape. 

a. I=o y ~ ~ + ,  .%I- HI. [ f2,21. 

2 0  
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In fact, the time domain weighting functions are synthesized in 
order to achieve certain filter characteristics. 

The 3582A provides three distinct passband filter shapes for 
different measurement situations. Each is optimized for a 
different type of measurement as the following chart illustrates. 

PASSBAND FILTER SHAPE APPLICATION 
FLAT TOP DISCRETE SPECTRAL LINE 

MEASUREMENTS 
H ANNING RANDOM NOISE 

MEASUREMENTS 
UNIFORM TRANSIENTS AND THE 

PERIODIC NOISE 
SOURCE 

Normally this chart is all you need to remember-but in some 
cases, the concept of the "picket fencen effect or "leakage" will 
come up. 

Picket Fence 

As noted in the introduction, the FFT process used in the 3582A 
effectively uses 256 parallel filters to obtain a display. The spacing 
between these filters as well as the width of the individual filters is 
controlled by the frequency span setting. This causes a 
problem that is sometimes referred to as the "picket fence effect." 
If a signal falls midway between two adjacent filters, it will not 
show up at full amplitude, but rather will reflect the roll-off of 
the filter. 

The extent of the problem depends explicitly on the weighting 
function or wssband sham selected. The three  assb band s h a ~ e s  
of the 3 5 8 2 ~  compare ds follows: 

UP TO 0.108 FLAT TOP 

Note that this is not a function of the specific product-but 
rather is characteristic of any FFT analyzer that uses these filters. 

Leakage 

In addition to the "picket fencen effect, the FFT synthesized 
filters exhibit a behavior referred to as "leakage." 

In a conventional spectrum analyzer!, the passband filter shape is 
usually(Gaussian. As a spectral line is analyzed, it does not come 
out as an ideal impulse-but rather it traces out the shape of 
the filter. 

Leakage is very similar in that the spectral line effectively traces 
out the filter shape. The difference is that the FFT analyzer selects 
only discrete points off the shape which are then joined with 
line segments. 

The easiest case to examine is the uniform case. The 
filter shape that corresponds to this time domain function is the 

shape. 

The display that results will depend on where the selected 
discrete points fall. The following example illustrates two 
distinct possibities. 

ENERGY LEAKS 
r m  
, :/ SILELOBES 

A 

OlSCRrn  POINTS 
FALL ON m P  OF 
SIDELOBES 

I 
D l S C R m  POINTS FALL 
BETWEEN SIDELOBES 

The Hanning passband shape has considerably lower 
sidelobes-with almost no leakage. The tradeoff is that the basic 
filter shape is considerably widened for each improvement in 
leakage reduction. 

The real key is, of course, which is used for a specific 
measurement. That is summarized in the earlier table. 

C. Real-Time Analysis and Real Time Bandwidth 

The term "real timen can be relatively confusing because it is not 
consistently defined and thus often is misinterpreted. Three 
common definitions are: 

One hundred percent processing of incoming time domain 
information. 
"Very fastn as opposed to the slower processing of a swept 
filter type analyzer. 
Flicker-free oscilloscope trace presentation. 

Technically, only the first definition is correct-but even it does 
not provide the answer to how fast a measurement can be made. 

An FFT based analyzer like the 3582A processes data in two 
distinct steps. First, a time record must be completely collected 
and then the entire time record is iransformed to a spectrum 
record. The time required to process a time record is the 
transform and display time and is a function of the hardware 
realization. The time required to collect a time record is 
determined by the FREQUENCY SPAN and, given a fixed time 
record size, is independent of the hardware. It is the relationship 
of these two times which determines the "real time bandwidth." 
When the iransform display process is finished before the next 
time record is collected, the processing is in real time. In this case 
the physical sampling laws consirain the measurement time. 
When the time record collection finishes first, there will be gaps 
in the data being analyzed; the processing is not real-time. The 
following illusirates both situations. 

REAL-TIME PROCESSING: T 2 P 

NO GAPS IN THE , TIME RECORD T 

1 T 
& 

- TIME 
FFT 1 FFT 2 - 

1 = m P 

TIME RECORD 1 

NON REAL-TIME PROCESSIHO: T < P 
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This still does not indicate what impact a higher real time 
bandwidth has from a measurement point of view. This is best 
illustrated by comparing the measurement time that would result 
from having a higher real time bandwidth as  follows: 

Where the measurement time is highest (e.g., 250 seconds) you 
are operating in real-time. Where it is lowest you are not. 

D. Noise Source Characteristics 

If you view the F R  as  implementing 256  parallel filters, it is 
clear that a swept sine wave is not a n  optimum stimulus source. A 
compatible source must stimulate all 256  measured frequencies 
simultaneously. 

Any of the following signals will accomplish this: 

Impulse 
Gaussian White Noise 
Pseudorandom Noise 

Each is useful in certain measurement situations and each 
has some limitations. The impulse signal is easy to generate 
in mechanical measurements but the extremely high crest 
factor can cause overloading. Random noise has substantial 
advantages where the device may be  somewhat non-linear, 
but requires extensive averaging to obtain valid results. 
Pseudorandom noise provides valid results without averaging 
but gets into trouble when the device is non-linear. All three 
signals are provided on the 3582A. Appendix A provides an 
overview of the actual hardware realization. 

In the band analysis modes, the noise signal is first generated as 
the proper bandwidth at DC. It is then mixed with the band 
analysis local oscillator which translates the noise to the proper 
frequency. This minimizes the energy that is applied to portions 
of the spectrum not being measured. 

As long as the device under test is linear, the periodic noise 
source provides excellent results without averaging. When the 
device exhibits non-linearity, harmonics of stimulus spectral 
lines are generated. Since the noise source is periodic with a 
period equal to the time record length, the harmonics will be  
consistent from measurement to measurement. This means that 
they will cause unwanted responses that do not average out. 
The coherence function will not identify these responses. 

In addition, since the periodic noise has a finite spacing between 
frequency lines, it is possible that very narrowband responses will 

In order to minimize these problems, a more nearly random 
noise signal is also provided. This is generated by simply 
lengthening the sequence. For all practical purposes, this period 
of the sequence is so  long, two identical time records are 
separated by substantial periods of time. This means that 
distortion products, when generated appear as  random 
components; they vary from time record to time record. They 
will average out of the result and the coherence function will 
illustrate the extent of the measurement problem. The major 
disadvantage of the random noise stimulus is that extensive 
averaging must be used to get valid results. 

It is worth noting that the periodic noise signal always has one  
period in the time record, but the start of the period does not 
occur at  the same point. By using the rear panel impulse signal as  
a n  external trigger, the noise signal will be  periodic and will 
always start a t  the same place in the time record. 

From a practical point of view the periodic noise stimulus 
should be used as  long as  it gives valid results. Unfortunately, 
determining when results are valid is difficult. About the only 
check is to look for a "ragged" response or  to compare the result 
with a random stimulated result. 

VI. Operating Details 

The Model 3582A is more than just a spectrum analyzer; it 
is a sophisticated measurement tool with five significant 
measurement modes. These are: 

single channel amplitude spectrum 
single channel phase spectrum 
transient capture and analysis 
dual-channel transfer function 
dual-channel coherence function. 

This section provides a concise overview of the operational 
details of making these measurements. In addition, it also covers 
some other topics such as overloads and operational diagnostics. 

A. Instrument Preset Conditions 

Under manual front panel control, the state of the 3582A is 
defined by the positions of the latching pushbuttons and 
switches. Unlike a n  instrument with true keyboard control, there 
is n o  single button that presets the instrument to  a fixed set of 
conditions. The reset button only redefines the instrument state 
to match the front panel control settings. 

The HP-IB interface does include an instrument preset 
command ("PRS") to bring the instrument to a known state. In 
this state it is basically set to measure a single channel amplitude 
spectrum over the full 2 5  kHz span. This is a n  ideal starting 
point for setting up  most measurements. As the following 
illustrations show, all of the measurement checklists use the 
preset state as  a starting point. The illustrations only indicate the 
deviations from the preset state. 

not be properly stimulated. 
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NORM A 10DBIDIV OFF 0-25kHz 25kH~ 

- - -- 

r ' 30 DBV nnn 

AVERAGE ... .--A- 

r 2 

REPETITIVE AC 

INSTRUMENT PRESET STATE 

OPERATING CONTROL PRESET SETTING 
Input Coupling AC (Both channels) 
Input Mode A 
l n ~ u t  Sensitivitv +30 dBV [both channels) 
Trigger Slope - 

Trigger Level Free Run 
Trigger Repetitive On 
Frequency Span Mode 0-25 kHz Span 
Frequency Span 2 5  kHz 
Marker Off (all controls) 

Display Scale 10 dB/div. 
Amplitude Reference Level Norm 
Disolav Phase Off (all controls) 
Dis~lav Coherence Off 
Passband Shape Flat Top 
Average Off 
Average Number 4 (No shift) - 
Trace 1 and 2 Off (All controls) 

2 3  
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B. Important Control Settings 

In some operating modes, the Model 3582A will not initiate a 
new measurement until commanded to d o  so by the operator. It 
may appear under these conditions that the instrument is 
"hung-up" when actually it is simply awaiting further 
instructions. If the instrument is not sampling-as indicated by 
the DATA LOADING indicator not flashing-the following 
control settings should be reviewed. 

1. When in the Non-REPETITIVE mode (button out) the instrument will initiate a new measurement only 
when ARMed. 

2. When not in FREE RUN the instrument will initiate a new measurement only when the LEVEL and SLOPE 
trigger conditions are satisfied. The LEVEL will depend on  the input SENSITIVITY 

3. When the instrument completes an average sequence, it stops until RESTARTed or until AVERAGING isltumed 
off. 

4. When the instrument is under remote HP-IB control, it will not respond to front panel changes until returned 
to local control. 

5. The RESET control executes a power-up sequence which redefines the instrument state to correspond 
to the front panel switch settings. 

6. When the CRT INTENSITY control is turned off, there will be n o  display present. 

7. When the rear panel bigger switch is in the EXT position, only the FREE RUN front panel position is valid. 
When out of FREE RUN, higgering is initiated by rear panel signals. 
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C. Single Channel Amplitude Spectrum 
Measurement 

The instrument preset condition is essentially the proper set up 
for single channel amplitude measurements. Normally the only 
changes required are to the INPUT SENSITIVITY controls and 
possibly the FREQUENCY SPAN and MODE controls. The 
MARKER functions will provide direct or relative readout 
of results. 

STEP 

SINGLE CHANNEL AMPLITUDE SPECTRUM 

OPERATIONAL ACTION 

1. Set the instrument to the preset state. 

2. Adjust the input SENSITIVITY control until the overload indicator goes out. 

3. If further analysis is to start at DC, select the 0-START FREQUENCY SPAN mode and the 
appropriate SPAN. 

4. If further analysis is to be band analysis, turn the intensified dot MARKER on and position it to the signal of 
interest. 

5. Press SET FREQ. to define the marker frequency as the start or center of the analysis band. Select the 
appropriate FREQUENCY SPAN MODE and FREQUENCY SPAN. 
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D. Single Channel Phase Spectrum Measurement 

Normally the simplest way to make a single channel phase 
spectrum measurement is to start with the appropriate single 
channel amplitude spectrum. In order to get a usable display a 
trigger condition must be established. 

SINGLE CHANNEL PHASE SPECTRUM 

STEP OPERATIONAL ACTION 

1. Set the instrurnent.to the preset state. 

2. Set up the appropriate single channel amplitude spectrum measurement 

3. Select the desired TRIGGER SLOPE. View the CHANNEL A TIME display and adjust the TRIGGER LEVEL. 
The unit is triggering with the DATA LOADING light on. 

4. Select the CHANNEL A PHASE display. If the frequency components are not hamonically related the 
display will vary from measurement to measurement Selecting NON-REPETITIVE triggering and using 
the ARM control will trap a single display. 
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E. Transient Capture and Analysis 

The only difference between amplitude measurements is 
usually the selected bigger conditions and the passband shape. 
The following illustrates the difference. 

STEP 

TRANSIENT CAPTURE AND ANALYSIS 

OPERATIONAL ACTION 

1. Set the instrument to the preset state. 

2. Select the UNIFORM PASSBAND SHAPE. 

3. Select the appropriate CHANNEL A SENSITIVITY 

4. Set the proper TRIGGER SLOPE, TRIGGER LEVEL and whether or not triggering is to be 
REPETITIVE. If non-repetitive triggering is selected, the ARM control must be used. 

5. Select the appropriate time record length by adjusting the FREQUENCY SPAN control and viewing the 
TIME display. 
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E Dual-Channel Transfer Function Measurements 

The exact sequence of operations required for making tmnsfer 
function measurements depends on the type of stimulus source. 
An impulsive stimulus or the periodic noise stimulus requires the 
UNIFORM PASSBAND SHAPE. The random noise stimulus 
requires the HANNING PASSBAND SHAPE and averaging. 

DUAL CHANNEL TRANSFER FUNCTION 

STEP OPERATIONAL FUNCTION 

1. Set the instrument to the preset state. 
- -- - -- - 

2. Select the INPUT MODE of BOTH and adjust both INPUT SENSITIVITIES. 
- -- - - -- - 

3. Select the UNIFORM PASSBAND SHAPE if using the built-in PERIODIC NOISE or an impulse for a 
stimulus. Select the HANNING PASSBAND shape if using a random noise source. 

4. Select the XFR FCTN display of AMPLITUDE and/or PHASE. Use the AMPLITUDE REFERENCE LEVEL 
control to bring the amplitude display on scale. 

5. If further analysis is to start at DC select the 0-START FREQUENCY SPAN MODE and the 
appropriate SPAN. 

6. If further analysis is to be band analysis, tum the intensified dot MARKER ON and position it to the signal of 
interest. 

7. Press SET FREQ to define the marker as the start or center of the analysis band. Select the 
appropriate FREQUENCY SPAN MODE and FREQUENCY SPAN. Note that the INPUT SENSITIVITIES 
mav have to be readjusted. 
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G. Dual Channel Coherence Function 
Measurements 

The dual channel coherence function is used in two distinct 
situations; as a "confidencen overlay on transfer functions and as 
a way to investigate cause/effect relationships. From a 
measurement point of view, the two are set up the same way. 

STEP 

DUAL CHANNEL COHERENCE FUNCTION 

OPERATIONAL ACTION 

1. Set the instrument to the preset state. 

2. Select the INPUT MODE of BOTH and adjust both INPUT SENSITTVITIES. 
-- - -- 

3. Select the UNIFORM PASSBAND SHAPE if the inputs are the built-in PERIODIC NOISE or are impulses. 
Select the HANNING shape if the inputs are predominantly random. Select the FLAT TOP shape if the 
inputs are predominantly spectral'lines. 

4. Select the appropriate FREQUENCY SPAN MODE, SPAN WIDTH, and if required, the proper display start 
or center frequency. 

5. Select RMS AVERAGE and the desired number or averages. 

6. Select the COHER DISPLAY and anv other disdav trace desired. 

29 

Scans by ARTEK MEDL4 => 



H. Operational Diagnostics 

The powerful microcomputer control of the 3582A makes it 
possible to diagnose most operational mistakes. When an invalid 
measurement situation is detected, the instrument continues 
with the last valid state that it was in until the invalid situation is 
corrected. As long as a diagnostic is on  the screen, only the 
RESET and POWER controls will be recognized. These controls 
cause the instrument to cease doing anything until the invalid 
condition is corrected. The following examples illustrate the 
invalid situations that can occur. 

The TIME display is a full 512 points (alternate points of the 
1024 point time record). This is twice a s  big as  the storage area so 
it can't be stored. 

The instrument can display only two traces including stored 
traces. The display won't change until you are down to only two 
traces selected. 

Band analysis spans cover only 5 Hz to 2 5  kHz. When the 2.5 
Hz or 1 Hz span is selected in the SET CENTER or SET START 
modes, everything is ignored until you correct the span setting. 

Trying to display any CHANNEL A data while set to the B 
INPUT MODE or  vice versa is invalid. 

Both input channels must be selected before a transfer 
measurement can be made. 

. function 

Since 
traces 

dual channel traces are 128 points and single 
i are 256  mints. vou can't mix them. This mean 

channel 
IS vou can't 

store a single c'hannefdisplay and compare it with a dual 
channel display. Coherence only makes sense in the dual channel mode and 

with averaging. See Application Note 245-2 for the detailed 
reasons why. 
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Overloaded frequency domain 

Valid measurements require the overload LED indicators 
to be out. There is n o  graceful overload of the front end; it 
is a hard clipping. 

The CRT overload is somewhat more subtle. It is more of a 
warning or caution than anything else. It indicates that one or 
more of the time samples being analyzed may be invalid. For 
example, with a random noise input it indicates that one or 
more of the random excursions was clipped by the AID 
converter. It also indicates that the data being analyzed may be  
contaminated by ringing of the digital filters as  the following 
example shows. 

OVERLOAD RINGING MAY NOT 
OCCURS H E R E  DIE OUT UNTIL H E R E  

- - - - - - - - - + 
I T l M E  RECORD N I I TlME RECORD N + 1 1 

CONTAM~NATED BY POTENTIALLY CONTAMINATED 
ACTUAL OVERLOAD BY FILTER RESPONSE 

TO OVERLOAD 

Here the ringing is caused by an occurrence in time record N. Its 
effects may or may not contaminate record N+1. Since a n  
accurate determination of the effects can't be made, the CRT 
overload indicator is set during the analysis of both records N and 
N+ 1. 

Similarly, if an overload occurs during any time record that is 
part of a n  average sequence, it may contaminate the results. 
Under these conditions the CRT overload indicator is latched for 
the duration of the potentially contaminated average sequence. 

It is worth noting that any change of the INPUT SENSITIVITY 
control or the FREQUENCY SPAN MODE control cause 
momentary transients which show up  a s  overloads. These will 
cause the overload LED to blink and the CRT overload to latch. 
Pressing RESTART will clear the latched CRT overload. 

The actual level a t  which overloading occurs depends only on  
the setting of the INPUT SENSITIVITY Control. The 
AMPLITUDE REFERENCE LEVEL control is only a display 
scaling operation. With this control set to its normal position, the 
overload limit is at exactly full scale on  the two log amplitude 
display modes. 

The overload limit on  the LINEAR amplitude mode is 
somewhat unusual. With the AMPLITUDE REFERENCE 
LEVEL control set to normal, the overload limit or maximum 
input level varies in a 1-3-10 sequence. The display full scale 
value, however, varies in a 4-8-16-40 sequence. This means that 
the overload limit is actually at either the 5th or 6th graticule line 
as  follows: 

Linear mode overload at 6th graticule 

Linear mode overload at 5th graticule 
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VII. Basic Measurements 
There are numerous areas where low frequency spectrum 
analysis is important. A few of the more significant are: 

Traditional electronics 
Telecommunications 
Mechanical and electromechanical systems 
Audio/acoustical 
Sonar/undenvater sound 
Geophysical/seismic 
Biomedical 

Within each of these segments, there are unique 
measurement problems that the 3582A will solve. 

This section presents a few specific comments about 
measurements found in these areas. 

A. Traditional Electronics and 
Telecommunications 

This is certainly the most familiar area of application for the 
Model 3582A. As such, most of the following measurements are 
review. The emphasis is on the unique capabilities that allow the 
3582A to make the measurements better than before. The 
number of measurements reviewed indicates the exceptional 
flexibility of the instrument 

1. Harmonic Analysis 

For measuring Total Harmonic Distortion (THD), the HP family 
of distortion analyzers is great. For analyzing harmonics 
individually, a spectrum analyzer is required. The 2 5  kHz 
frequency range limits the 3582A to low audio frequency 
signals, but in this range it has some unique capabilities. 

The 3582A is unique in that it allows the phase of the harmonics 
to be measured. Some care must be exercised in setting up the 
phase reference but valid relative results are simple to obtain. 

3. Close-In Phase Noise 

The low end frequency coverage and real time measurement 
speed of the 3582A make it well suited to measuring close-in 
phase noise. Application Note AN 207 (Understanding and 
Measuring Phase Noise in the Frequency Domain) describes 
the following measurement technique: 

ANALYZER 

u 
ADJUSTABLE 

BIAS VOLTAGE 

A typical plot for a synthesizer looks like this: 

In some cases the 70 dB dynamic range of the 3582A may not Note that the + marker function reads out the noise level be sufficient to see the harmonics as with the oscillator in the normalized to a ban&idth directly. This eliminates the 339A. An interesting solution to this problem is as follows: need to correct the reading for analyzer characteristics. 

OUT FUNDAMENTAL 

SOURCE 

4. Modulation Measurement 

There aren't a great number of applications where an audio 
frequency carrier is intentionally modulatedaith the exception 
of modems. Modulation does occur unintentionally and as 
noted earlier, the phase spectrum can be used to determine the 
actual type of modulation. 

5. Intermodulation Distortion 

Here the internal notch of the 339A is used to eliminate the high There are two methods commonly used for measuring amplitude fundamental and the result or residual output is 
measured on channel B. Puttina the source on channel A intermodulation distortion. One is the SMPTE method: 

provides a trigger signal for the TIME AVERAGE Mode. This ( Y P I E ~ O D ~ ~ ~ ~ O ~  

allows the signal-to-noise ratio for the harmonics to be improved. i B I 

2. Spurious Tones, Sidebands. Etc. 

The measurement of spurious tones, etc., is a straightforward The other is the CCIF method. 
spectrum analysis task, but the 3582A offers a couple of unique 
capabilities. The exceptionally narrow resolution bandwidth 
makes it possible to resolve tones or sidebands very close 
together or near the carrier. The marker is capable of very 
accurate frequency ( f 0.003%) and amplitude readout of these 
tones. Again, with the phase capability, it is also possible to gain 1%-I, a,-I. I. I, n.-I. 

more information about a signal such as whether sidebands are 
AM or FM. 
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The 3582A handles both measurements with ease. 
+ CLIP + -< 

CLIPPING IS FUNCTION OF 
/PEAKS AND W T  RMS 

SMPTE method 

8. Electrical Impedance 

CClF method 
6. Crosstalk 

The dual-channel capability of the 3582A is handy for making 
crosstalk measurements as  follows: 

SOURCE DRIVE 
DRIVE 

CROSSTALK SIGNAL 

Putting the driven input o n  CHANNEL A and the crosstalk 
input on CHANNEL B allows the relative marker to directly read 
how far down the crosstalk is. Again, triggering o n  CHANNEL A 
and using the TIME AVERAGE can improve the ratio of the 
crosstalk signal to noise. If the built-in noise source is used as  the 
drive source, crosstalk as a function of frequency is displayed with 
the marker still useful for direct readout. The 140 dB crosstalk 
specification of the 3582A should not pose problems in this 
measurement. 

7. Filter Characterization 

The transfer function capability of the 3582A provides both the 
gain and phase characteristics of two port networks such as filters. 
Whiie this is very similar to the common network analyzer 
measurement, there are some differences: 

a. The built-in noise source has a crest factor of between 3:l 
and 41 as compared with a sine wave crest factor of about 
1.41. As the following illustrates, additional care must be  
taken to prevent the deviceunder-test from clipping the drive 
signal: 

UNDER 

SINE WAVE AND NOISE WITH EQUAL RMS VALUES 

b. If the transfer function covers a wide dynamic range, 
averaging may be required in order to properly resolve the 
low level portions of the function. In these areas the signal-to- 
noise ratio is fairly low--but RMS averaging tends to smooth 
the truly random noise. 

c. The coherence function can give you a qualitative measure 
of the signal-to~oise ratio at points of the measurement. It also 
gives confidence measures o n  the results. 

d. It is even possible to obtain transfer function measurements 
with impulsive inputs-but the crest factor problems can be  
severe. The impulse can be generated externally and 
measured on channel A or in some cases, the rear panel 
impulse can be used. 

Impedance measurements are nothing more than specialized 
transfer function measurements. They are specialized only in that 
one of the input signals is a voltage directly proportional to the 
current. While RLC meters measure impedances at fixed 
frequencies, this transfer function approach can give more 
complete results for complex impedances such a s  loudspeakers 
a s  shown: 

Also, this approach can give good results at very low 
impedances. 

The most straightforward approach is to use a series sensing 
resistor as  shown: 

I I - CHANNEL A 

R STANDARD 

LOW (MUST BE FLOATING) 

CHANNEL B 
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Probably the main thing to remember is that the noise source is 
capable of only about lOmA of output current so the total load 
must be 50fl or greater. 

A second approach is to use a current sensing probe such as the 
Model 456A. 

9. Amplifia Rejection Characteristics 

The 3582A can be used to characterize both the common 
mode rejection and power supply rejection characteristics of an 
amplifier as shown: 

4 
COMMON MODE REJECTION 

m W E i g & - i  , 
SUPPLY Q 
RIPPLE 

A -  B 

POWER SUPPLY REJECTION 

F, = ROTATION FREQUENCY . FB = BALL ROTATION FREQUENCY 

= x . F, . I f ]  11 -I$\ I 

Fc = CAGE ROTATION FREQUENCY 

= % F ,  ( 1 -  

F,j 
= OUTER BALL PASSING FREQUENCY 

= %  F, N 1 1 - $ 1  

Fl = INNER BALL PASSING FREQUENCY 

F N  ( I + $ )  

the bearing geometries cause spectral lines-all related to Fr. 
Modulation and intennodulation products are generated, 
again related to Fr. Only the true random noise components are 
not directly related to Fr. Similar results for gear trains can 
be derived. 

The result is a messy spectrum with a relatively high level. The 
key problem is to identify problems as indicated by component 
changes. For example if the component Fr changes, the problem 
is likely to be balance. Other components can even be related to 
actual geometries. 

2. Rotating Machinery Balance 

There are at least three major types of unbalance that are 
routinely discussed. The most common is called STATIC 
UNBALANCE and is when a single mass is off center as shown: 

STATIC UNBALANCE AMPLITUDE 

B. Mechanical Systems 

The study of mechanical sound and vibration is another area of 
application for the HP 3582A. With the appropriate transducers 
force and motion can be studied in the frequency domain. The 
following are some of the typical measurements of interest. 

1. Rotating Machinery Signatures 

Vibration is the motion of a mechanical structure caused by 
some type of force. One of the more common applications for 
measuring vibration is in characterizing the "healthn of rotating 
machinery. Every rotating machine exhibits a unique vibration 
pattern or "signaturen that is best viewed in the frequency 
domain. 

Before dealing with the actual measurements, let's look at the 
sources of the vibration components. If there is an unbalanced 
mass off center from the rotating shaft, a rotating force vector of 
magnitude F=MRW2 is generated. When a transducer is 
mounted at a fwed point, it sees the projection of a vector 
rotating at W =27rFr. In the frequency domain, this is just a 
spectral line at Fr. 

Now let's turn to the ball bearings in which the shaft rotates. As 
the following shows, 

d = BALL DIAMETER 
D = PITCH DIAMETER 
N = NUMBER OF BALLS 
F = ROTATION FREQUENCY 

CAGE il 

As mentioned earlier, the transducer effectively sees the 
projection of a rotating force vector which is justa sinusoid. With a 
little effort, the 3582A can identify and help correct this problem. 
First a single tach pulse must be generated to provide a position 
reference. By triggering with this signak the phase of the 
unbalance signal gives the angular location of the unbalance. 

Now by experimentally adding a known counterbalance mass 
at a known location, a new result is generated. Some 
straightforward vector algebra on the two sets of results will 
define how large the counterbalance mass should be. 

A second type of unbalance is COUPLE UNBALANCE where 
two unbalanced masses cancel each other statically, but 
when rotated, set up a twist force. 

COUPLE UNBALANCE 

UNBALANCE 
MASS 

UNBALANCE 

RESPONSE 
SIGNAL 
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This problem is solved in much the same way as before. 
Additional counterbalance weights are experimentally attached 
to the rotating parts. The number of experimental modifications 
and the vector algebra are more complex, but the process is 
fairly similar. 

The final type of unbalance is DYNAMIC UNBALANCE which 
is just a combination of STATIC and COUPLE unbalance. 

3. Mechanical Impedance Measurements 

Mechanical systems and electrical systems are fundamentally 
very similar if you just remember the following correspondences. 

Electrical 
Current 
bl tage 
Resistance 
Capacitance 
Inductance 

Mechanical 
Force 
Velocity 
Damping 
Mass 
Spring 

When you consider mechanical systems as collections of 
masses, springs, and dampers, it is not surprising that a concept 
similar to electrical impedance becomes important. 

The major difference is that in the electrical world, voltage 
and current are taken as the basic units. In the mechanical 
world, force is standard but motion is measured as 

dx d2x displacement (X), velocity (=) or acceleration (=). 
This leads to six ratios where in the electrical world, there are only tv, 

RESPONSE I RECEPTANCE I MOBILITY 1 INERTANCE 
FORCE 

RESPONSE 
PARAMETER DISPLACEMENT 

FORCE -- DYNAMIC MECHANICAL APPARENT 
RESPONSE STIFFNESS IMPEDANCE 1 MASS 

The key, of course, is how you actually measure useful 
information. That can be viewed as follows: 

VELOCITY 

MECHANICAL IMPEDANCE MEASUREMENT 

ACCELERATION 

SPECTRUM 
ANALYZER 

R-1 = DRIVING POINT MEASUREMENT 
FORCE 

Re = TRANSFER MEASUREMENT 

From this type of measurement, the result is typically a plot 
like this: 

The resonances tend to relatively high Q-e.g. factors of 
50  or larger are not uncommon. If the mechanical designer 
designs his safety margins on the average motion level, he may 
have to use extremely high margins-or his structure may 
shake itself apart. Most likely, he would try to m d i  the 
structure to dampen the resonances or to move them out of the 
area of trouble. In many cases, this is done experimentally 
implying a need for measurement of results. 

These mechanical impedance type measurements require 
dual-channel transfer function capability. A second point is that 
mechanical resonances tend to be sharp and close together so 

, band selectable analysis is a major requirement. 

4. Feedback System Charactedzatlon 

The designers of feedback systems almost invariably need to 
know the frequency and phase response of their closed loop 
system. By adding noise to the system, the Model 3582A can 
determine the parameters of the operating loop. The technical 
details of this type of application are discussed in Application Note 
140-2. 

Basically, the method can be viewed as follows: 

l 

I%-I 

Here the noise is added to the forward part of this loop with a 
summing node. 

The Model 3582A is used to measure the transfer function 
Y/N. This is the 'test ratio" T described in Application 
Note 140-2. 
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Appendix A. 

Theory of Operation 

The Model 3582A is a dual channel spectrum analyzer based 
on the calculation of the Discrete Fourier Transform by the use of 
the highly efficient Fast Fourier Transform algorithm. This 
section concentrates on the hardware organization. The basic 
block diagram is shown. 

IMPULSE , I 
OUrPrrr 

MODEL 3582A SPECTRUM ANALYZER 
BLOCK DIAGRAM 

--------------------------------------------------------------------------------------------. 

AID - CHANNEL FREQUENCY 

A I CONV BUFFER A - 

Both of the input channels are identical as shown. Their 
operation is principally determined by whether or not the 
frequency span mode is in SET START or SET CENTER or not. 
The simplest case to consider is the O-START case where the 
analysis always starts at DC. In this case, only one of the two 
digital filters is actively producing time sample outputs. 

L----------------------------------- 

CHANNEL A 

WEIGHTING - lkBW 

FUNCTION MICROCOYPUIER 

r----------------------------------- 

The 25 kHz analog low pass filter serves to eliminate any 
energy that could be aliased into the range of interest by the 
sampling process. 

DlSPUV 
SECTKJN 

After this initial analog filtering, the input signal is fed into the 
12-bit AID converter. This produces a sequence of samples at a 
102.4 kHz rate. * Further anti-alias filtering for all but the 25  kHz 
span is done digitally. 

FILTER #3 
I 

CHANNEL- 3 A AID COW FREQUENCY BUFFER B 
B I 

:----------------------------------- 
CHANNEL B 

u 
'IN 

D I G ~ L  , 
LO. - 

W S  

NOISE NOISE 
OrrrPUr LPF\ - GENERATOR 

I 

The four LSI digital filters represent an exceptional technology 
contribution. They are 203 mils on a side and perform several 
significant processing operations. 

*Actually on the 10 kHz span, the sample rate is dropped to 
81.92 kHz to take advantage of the digital filter structure. 

This implementation is critical to the pricelperformance 
ratio of the Model 3582A. From a block diagram point of view, 
the digital filters appear as follows: 

Note that it is a cascade of eight distinct filter stages, each of 
which can reduce the incoming bandwidth by a factor of 0 ,2 ,  or 
5. Thus, for example, to get the filtering for the 1 Hz range, the 
original 25 kHz bandwidth must be reduced by 25,000. This is 
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done by cascading five sections of + 5  and three sections of +2 The program executes an FFT that is organized as follows: 
for a result of (Z3) - (55) = 25,000. The characteristics of the +2 
and +5 sections are as follows: 

After the signal has been digitally low pass filtered, the samples 
that appear at the output are no longer independent. This means 
that parts of the data are theoretically redundant and can be 
ignored. This function is referred to as sample rate reduction. It 
essentially involves selecting samples at a rate of four times the 
span width. For example, on the 1 Hz span, only four samples 
per second are retained even though 102,400 per second come 
into the filter. What comes out of the filter is a properly 
anti-aliased filtered signal sampled at four times its maximum 
frequency of interest. This data isstored in the time buffer until a 
full 1024 point (single channel) or 512 point (dual channel) time 
record is complete. 

In the SET START or SET CENTER frequency span modes, the 
digital filters perform a third function for band translation. In 
these modes, both digital filters in the input channel are 
processing data. One of the filters multiplies the incoming digital 
data by the digital value of the 'local oscillatorn cosine generator. 
The other multiplies the incoming data by the digital value of the 
'local oscillatorn sine generator. The output of the first filter is 
treated as 'real" data and the second as 'imaginaryn data. The 
result is that the time record that is constructed now consists of 
512 complex points (single channel) or 256 complex points 
(dual channel). The FFT algorithm can process either real or 
complex data. 

Once a time record is complete in the time buffer, the selected 
time domain weighting is applied to it. This is just a point by point 
multiplication of the record and a stored weighting function. 
The rest of the processing is basically software executed by the 
same powerful 16 bit microcomputer found in the HP Model 
9825A desk top computer. 

POWER UP <> 
INITIALIZE 
TO FRONT 

PANEL SETTING I 

UPDATE DISPLAY u 
TRANSFERTIME 

RECORDTO 

PERFORM FFT 0 
CHECK 
FRONT 
PANEL 

SWITCH CHANGES 

TRANSFER 
FREQUENCY 

DATA TO 
DISPLAY BUFFER 

The noise source is based on the generation of a pseudo- 
random binary sequence which is then filtered. The block 
diagram is as follows: 

MODEL 3582A NOISE SOURCE 
BLOCK DIAGRAM 

RANDOM OR 
PERIODIC 

CONTROLS 

CLOCK SHIFT REGISTER . . . . . .  
FILTER 

DIGITAL 
ANALOG BANDLIMITED 

OUTPUT 
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In the periodic noise configuration, the shift register outputs a 
sequence of pseudorandom binary pulses that result in a 

) line spectrum as follows: 

POWER 

-3dB a 0.4!5k 

- 
N N 

=clock fmquency 

Fmquency 
(lop) 

By passing this signal through a good low pass digital filter, 

a good approximation to a frequency comb is generated. By 
carefully selecting the filter cutoff, the slope of the envelope is 
kept very small. Note that the digital filter automatically tracks 
the modified clock frequency so it serves all spans. 

In order to band translate the noise, the digital numbers that 
come out of the local oscillator are converted to the equivalent 
analog cosine signal. This is then mixed with the noise to 
translate the spectrum to the desired frequency. 

In the random noise case, the length of the sequence is 
extended substantially. This results in a shift register period 
usually measured in hours and a line spacing that puts several 
thousand lines between calculated display points. 
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Appendix B 

REMOTE OPERATION 

In remote operation, the 3582A has even greater flexibility 
than in manual operation. The following functions describe 
how the 3582A may be controlled through the HP-IB.' 

Remote Front-Panel Programming 
In addition to  the normal front panel switch controls, the 
operation of the 3582A can be controlled by remote 
commands sent on the HP-IB. 

lnstrument Data Output 
Display data, alphanumerics, switch settings and other 
useful data can be output from the instrument for the 
purpose of making plots, additional processing, etc. 

Instrument Data Input 
Time record data obtained by external means can be 
input to the instrument for analysis. Also, any of the 
instrument data output may be reentered into the 
instrument at a later time. 

lnstrument Signal Processing Control and Status 
Additional Special HP-IB commands allow limited 
control of the signal processing. An 8-bit status word is 
available to  indicate various states of the signal 
processing. 

I. REMOTE FRONT PANEL PROGRAMMING. 

The Command List specifies all of the functions which may 
be activated by the 3582A via the HP-IB. Note that many of 
the functions are the remote equivalent of setting a front 
panel switch manually and may be executed in similar 
sequences. For example, the arm command (AR) would not 
be given until all other applicable functions are set for a 
measurement operation. The Command List is given at the 
end of this Appendix. 

The HP-IB status light "REMOTE," located at the lower left 
of the front panel, indicates whether the instrument is 
currently operating under local (front panel switches) or 
remote control. Remote operation is accomplished only via 
commands sent on the HP-IB. 

When the instrument is in local, the operation is determined 
solely by the front panel settings. At the time that the 
instrument is programmed to remote, the operation remains 
exactly the same as  it was in local. Additional commands 
sent on the HP-IB can change the mode of operation. 
Returning to local, either by pushing the LOCAL button or 
by an HP-IS command, causes the instrument to return to  
front panel switch control. 

A. Syntax. 

The Command List (actually sent as DATA) is divided into 
groups of related operations. Each command in a group is 
divided into a function and a setting (some groups d o  not 
have settings). If the function is a front panel switch, the 

' HP-IB is Hewlett-Packard's implementation of IEEE Std. 488. 
1975, "Standard Digrtal Intaface for F'mgrammable Inshu- 
mentation." 

letters will correspond to the underlined letters of the name 
of that switch on the front panel. The setting indicates a 
switch position. A zero setting will indicate that the switch is 
out (OFF) and numbers greater than zero indicate that the 
switch is in (ON) or set at some other position (rotary 
switches and slide switches). On  rotary and slide switches, a 
one (1) will indicate a counterclockwise or left most position 
(COUPLING switches excepted, a one indicates ac). 

Adjust Frequency. For Adjust Frequency (AD 0-249991, 
the setting is a number which corresponds to the CENTER or 
START frequency in the band analysis modes. 

Marker Position. The marker position setting corresponds 
to a position on the display. For single trace modes of 
operation, the marker may be programmed to one of 256 
horizontal positions. For dual trace operation, the marker 
may be programmed to one of 128  horizontal positions on 
the selected trace. 

B. Delimiters. 

Delimiters are not needed, but if desired, commas, spaces, 
upper or lower case alphanumerics can be used. 

NOTE 
The last character needs to be followed by a CRLF. 
space, or a comma. For example, the 9825A 
automatically sends this information if the wrt 
statement is used. If the cmd statement is used, these 
additional characters must be supplied. Spaces 
following characters will not affect the messages sent, 
except for the write alphanumerics (WTA) command 
which requires the output string of characters to hove a 
fixed number of characters (32) and may consist of 
spaces and/or alphanumeric characters. 

-hp- 9825A 
Example: wr t7 l l  ,"prs, ad442,aclW 

wrt711 ,"PRSAD442AClM 

11. SPECIAL FRONT PANEL COMMANDS. 

Special commands are useful when it is desirable to  set the 
front panel controls for a particular mode of operation. 
Special sequences are useful when data is being transferred 
between the 3582A and a controller. 

A. Preset. 

The preset (PRS) command places the 3582A front panel 
controls in a mode which is equivalent to that in the Turn-On 
Procedure. If the 3582A instrument appears to  be "hung up" 
due to an inadvertant programming error, sending the PRS 
command will often return the instrument to an operating 
status. Furthermore, it is a good programming practice to  
"initialize" the front panel controls of the 3582A using the 
PRS command before entering an extensive programming 
sequence. See  the Command List for the PRS switch 
settings. 

4 0  
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B. Setting the Marker. Program Examples. 

The marker position command (MP) combined with a marker List frequency adjust value (LAD). 
position number (0-255 or 0-127) sets the marker horizontal 
position on the display. The marker position may be 
determined by the following equations: 

250 (or 125 ')  
MARKER POSITION = SPAN x (fm - fs) 

Where: fm = Desired marker frequency 
fs = START FREQUENCY or 

SPAN) CENTER FREQUENCY - (7 

'NOTE 

The marker has 128 positions for each trace in dual 
mode. 

Note that on larger spans and dual trace operation, the List marker amplitude and frequency (LMK) 
marker position (derived from the equation) will not be an 
integer for some frequencies. In this case, round the marker 
position to the nearest integer number. 

111. INSTRUMENT DATA OUTPUT. 

The listing commands are used to read control or display 
data from the 3582A. The general form for initiating a list 
command requires that the list command be given by the 
controller which sets the 3582A in a "talk" mode. The 
3582A will then output data, as specified by the list 
command, to the controller which must then be programmed 
to the "listen" mode. 

A. Listing Control Settings. 

The position of some front panel control settings, in decimal 
or exponential format, may be read by the controller through 
the following list commands: 

Command Description 

LAD List frequency adjust value NNNNN.NN CRLF 
LMK List marker amplitude and frequency 

+ NNNNNE + NN, NNNNN.NNN CRLF 
LSP List span (Hz) NNNNN CRLF 
LAS List channel A sensitivity 
LBS List channel B sensitivity 

+ N.NNE + NN CRLF 
LXS List Transfer Function sensitivity 

Notice that all of the list commands above, except LMK, 
require one variable in which to store the data in the 
controller. The LMK instruction requires two variables in 

List span (LSP). 

which to store data, and both musi be available when the 
LMK command is given. The sensitivities obtained by the 
LAS, LBS, and LXS commands are the same as  those 
indicated on the display and are the total of the 
SENSITIVITY switch setting and the AMPLITUDE 
REFERENCE LEVEL switch setting. The units are either 
volts or dBV as  determined by the LOG/LINEAR switches. 

4 1  
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B. Listing Display Data. The display graphics or the 
display alphanumerics may be listed using the following 
instructions: 

Command Description 

LDS List display (128, 256, or 512 points in 
corresponding units) each point + N.NNE 
* NN separated by commas; CRLF 

LAN List alphanumerics (128 ASCll characters, 
CRLF; representing the four 3 2  character 
lines) 

The LDS instruction causes the 3582A to output data from 
the display in three different quantities. The number of points 
which are ouputted depends upon the particular mode of 
operation the instrument is in when the LDS command is 
received as the following table illustrates. 

LDS Points Returned. 

I o  of Po#ntr Mode 01 Operat~on 

Snngle trace ~n dual channel mode 
1 S~ngle trace In stngle channel mode 
2 Dual trace ~n dual channel mode (128 polnts for channel A 

followed by 128 polnts for channel 81 
3 Snngle ttme trace In dual channel mode 

Slngle trace tlme ~n slngle channel mode 

The points are outputted in corresponding units. That is, the 
SCALE and SENSITIVITY will determine the type of units 
and the relative magnitude. However, the magnitude of the 
time points are determined by the SENSITIVITY setting 
alone. Each group of ASCII coded characters is separated by 
commas with the CRLF sent after the last point. 

Note that if the display is listed when the instrument is in the 
UNCAL (uncalibrated) mode, the units which are output will 
be different than when the instrument is in the CAL mode as 
follows: 

Output Units. 

Function CAL 

Program Example. 

List display points (LDS) . 

The LAN (list alphanumerics) instruction causes the 3582A 
to output 128  ASCll coded characters which represent the 
four alphanumeric display lines. Note that some symbols 
such as 4 (square root) d o  not have an ASCll equivalent 
and may require conversion to another code form. The 
following gives the displayed character and the ASCll 
equivalent which is sent or received over the HP-IB. 

Display-ASCII Equivalents. 

Program Example. 

List alphanumerics (LAN) 

4 2  
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IV. INSTRWMENT DATA INPUT. 

A. Writing Alphanumeric Messages. 

Alphanumeric messages may be written into any of the four 
alphanumeric lines on the display through the use of the 
following instruction: 

WTA 1-4, 3 2  ASCII Characters 

select line I ,  2, 3 ,  or 4 Use blanks to fill up remaining 
spaces to total 32. 

The first part of the instruction (WTA) should be followed 
immediately by a line number and a comma. The next 32  
characters are reserved for the text of the message. For 
example, to write "A COSINE SPECTRUM" on line 1 of the 
display, the command and message would appear as follows 
(A means space): 

NOTE 

The text of the message must have at least 32 
characters or the 3582A will not display the message 
and will appear to be "hung up" while waiting for the 
completion of the message. 

Program Example. 

Write alphanumerics (WTA) 

code for alphanumerics. There are no units indicated in a 
numeric word and the word is simply a 2's complement 
binary number with an equivalent decimal range of from 
-32768 to + 32767 as shown. 

Words in Memory. 

I-- NEGATlVE DOMAIN 7 / P O S l T l V E  DOMAIN 

1 0 0 0 0 0 ~  177777s  0 0 0 0 0 0  077777g ---- 
3 2 7 6 8 , o  1 0 1 3 2 7 6 7 , .  

MOST LEAST 
L S I G N I F I C A N T  SIGNIFICANT --/ 

8VTE 
m0.r 

BYTE I 
In the display section of memory, numerics and alpha- 
numerics are mixed together and require a decoding 
procedure if they are to be interpreted by a controller 
program as binary data. This will generally not be necessary 
since the List Display commands perform the decoding 
operations and transmit the words in ASCII format. 

When binary data is transmitted over the bus between the 
controller and the 3582A, the most significant byte of a 1 6  
bit word is sent first followed by the least significant byte. 

B. Memory Instructions. 

There are two instructions for working with binary memory 
data. These commands are primarily for the advanced user 
who wishes to input his own time record or display or to d o  
special processing: 

Command Description 

LFM,M,N List from memory 
WTM,M,N Write to memory 

Where: M = Start address (octal) 
N = Number of words to be transferred 
(decimal) 
Data is in 2N 8 bit bytes, most significant byte 
first 

These memory instructions are transmitted via the HP-IB in 
ASCII format. The controller must be programmed to take 
the appropriate action directly after the instruction is sent 
with no intervening messages. Each instruction requires that 
the memory location (in octal) be specified. For example, if a 
time record is to be entered into the 3582A for processing, 
the instruction would appear as  follows: 

NOTE 

V. WORKING WITH MEMORY. The 3582A starts accepting or sending bina y data 
after the LF character is sent. The CRLF is 

The RAM (Random Access Memory) contents are completely automatically sent by the 9825A if the wrt command 
accessible via the HP-IB. Data in memory is stored in a is used. When the LFM or WTM instruction is used, a 
binary format consisting of 1 6  bit words. But information is CR or LF is not sent by the 3582A after the binay 
transferred over the HP-IB in 8 bit bytes, therefore, two string, nor is it looked for after a binary string is 
bytes are required to transmit or receive memory word. received from the controller. 

A. The Binary Format. After the instruction is given, the controller may send the data 
as a character string or as  individual bytes. 

In order to work with memory data directly, it is important 
that the binary format of words be understood. The words 
themselves indicate a magnitude for numerics or a particular 
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C. Memory Locations. 

The principal memory locations of interest are given as 
follows: 

Start Number 
Address of Words 

Description (M, octal) (N, decimal) Binary Format 

Time Record 70000 1024 Numeric 

Display 74000 512 Alphanumeric 

Front Panel 
Switches 77454 5 Numeric 

Stored Trace 2 75400 256 Numeric 

VI. INSTRUMENT SIGNAL PROCESSING CONTROL 
AND STATUS. 

A. Service Request. 

Service Request (SRQ) is set only as a result of syntax errors 
caused by improper HP-IB commands. It is cleared by a 
DEVICE CLEAR or cleared as  the result of a SERIAL 
POLL. When cleared, the five bit status byte returned will 
always consist of zeros. 

B. Status Word. 

The status word may be used to determine what operational 
state the 3582A is in. The eight bit status word contains the 
following information: 

Bit Value Meaning 

0 1 Diagnostic on screen. Indicates current switch 
setting is invalid. Set and cleared by 3582A. 

1 2 Arm light is on. Set and cleared by 3582A to 
agree with arm light on front panel. 

2' 4 A overload. Set by 3582A when 
1 .  Time record is moved to FFT area or 

time record is complete 
2. and hardware overload has occurred 
3. and A or BOTH INPUT MODE 

3' 8 B overload. Same as A. 
4 '  1 6  Time record complete. Set when 1024 new 

time points have been taken since last record 
complete. Set when time complete data has 
been FFT'D and displayed. Use LSTl to 
check this flag! It depends on internal flags 
which are cleared by LSTO. 

6 '  6 4  Average complete. 
7 '  128 X-Y plot complete. If two traces are plotted, 

it is set after the final trace. 

NOTE 

The Status Word is not the same as the HP-IB 
STATUS BYTE. The STATUS BYTE returned as the 
result of a serial poll will be zeros since the only reason 
for an SRQ from the 3582A is incorrect HP-IB 
commands. 

The two commands for obtaining a status word are: 
Command Description 

LSTl Reads status word 
LSTO Reads status word and then resets' 

As with many other HP-IB commands, the controUer first 
gives the command and then reads the returning byte into a 
variable for decoding. The LSTO command resets the starred 
bits after they are read so  that new information may be 
entered on the next machine cycle. 

Program Example. 

List status word (LST). 

C. Processor Control Commands. 

There are two processor control commands which can be 
used to improve data transfer rates when large blocks of data 
are transmitted. 

Command Description 

HLT Unconditional halt at next HP-IB branch point 
RUN Unconditional run 

Without the use of these commands, the processor handles 
the HP-IB in an interrupt mode of operation. When the HLT 
command is given, the processor is stopped which allows 
practically direct memory access without unnecessary time 
delay. After the data is transferred, the processor may be 
returned to normal operation by giving the RUN command. 
However, no momentary buttons are processed when the 
processor is in the HLT mode. 

44 
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VII. EXAMPLE FLOWCHARTS AND PROGRAMS. 

A. Loading a Time Record lnto Memory. 

The following flowchart presents the fundamental steps 
needed to load a time record into memory in the baseband 
0-25 kHz mode. The time record should consist of 1024 data 
points with each point being a 16 bit 2's complement 
number (other magnitude ranges will require scaling). The 
example flowchart includes scaling for a function which has a 
range between + 1 and - 1 and also conversion of the 
scaled number to an integer. 

Storing a Time Record in Memory. 

Start (2 
Reserve Memory For Vari- 

Set Counter I = 1 + 
Memory Storage 
A = f 11) 
- 1 5 A 5 1  

. 
Scaling* 
A = ( 2 1 1 5 - 1 1 ' A  

'Only I f  You Deslre A Full 
Scale T ~ m e  Record 

Convert To Integer A = 
lnteger A 

Dlvlde Word (A)  lnto Two 
8 011 Bytes And Store In 
Variables For Transm~s-  

Send DATA In Two 8 011 
Bytes, Most S~gnlflcant 
Byte Flrst 

1 
Increment Counter I = I + 
1 

< 0 

Send Cornrnan,ds (DATA)  
"RUN".  "TAl  

Program Example: Writing t o  Memory. 

Write to memory (WTM). 

7: wrt  711.1 
8: beep 
9: for 1=1 t o  
1024 
10: ut.b 7313 s h f  C 

A L I 3 i h 3 )  
11: wtb 731~band 
t255,ACII I 

12r  next  I 
13: beep 
14: ertd 
~ 9 4 6 8  

B. Reading Binary Data From Memory. 

The following flowchart presents the fundamental steps 
needed to read data from memory. A very useful function, 
derived from this operation, is the storage of data for long 
periods of time. Remember that if the 3582A is turned off, 
all data in RAM is lost. As an example, switch settings, time 
records, or the entire display may be stored in the controller 
and then later written back into the 3582A memory (using a 
technique similar to entering a time record but without the 
need for scaling since the data itself is merely being stored 
and not operated on). The example flowchart includes 
scaling* but this step may be skipped if the data is only to be 
stored. 

4 5  
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Reading Binary Data From Memory. Program Example: The Learn Mode (reading and 
writing to memory). 

start ) Learn mode. 

ables Initialize Variables 

Send Commands (DATA) I "LFM.70000 .1024 '~  I 
Set Counter I = 1 u 

Read Two Bytes Of Data 
[Most Significant Byte Is 
Sent First) lnto Two 
Memory Locations 

Combine Bytes From 
Memory lnto One Word 

Scale Word* 
A = Al i2115-1 )  

Store Word In Memory u 
'Only Necessary If Data 
Is Operated On. 

u 

C. The Learn Mode. 

One method of programming the instrument is to use the 
PRS (preset) command and then program the control 
settings as  necessary. Another method involves the Learn 
Mode. To use this method, the instrument controls are set 
up manually in the LOCAL mode of operation. The switch 
settings may then be stored in the controller by accessing the 
five switch registers using the LFM (list from memory) 
command. At a later time when it is desirable to duplicate 
the same switch settings, the controller may write the switch 
settings back into the five switch registers using the WTM 
(write to memory) command. 
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HP-IB COMMAND LIST 

HP-IB Command List. 
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Description 

Input Mode (A, Both, B) 
A Coupling ( 1  = AC, 2 = DC) 
B Coupling (1 = AC, 2 = DC) 

1 CAL 

{ 
2 3 0  V, + 3 0  dBV 
3 l O V , + 2 0 d B V  
4 3 V, + 1 0  dBV 

CH A Sensitivity 5 1 V, +O dBV 
CH B Sensitivity 6 .3  V, - 1 0  dBV 

7 . l V , - 2 0 d B V  
8 3 0  mV, - 3 0  dBV 
9 1 0  mV, - 4 0  dBV 
1 0  3 mV, - 5 0  dBV 

Slope (1  = +,  2 =  - 1  
Arm 
Repetitive 
Free Run 

Adjust (Frequency) 
(0 = 0 Hz, 24999  = 24999  Hz) 

Mode (1  = 0 - 2 5  kHz, 2 = 0  Start, 
3 = Set Start, 4 = Set Center) 

1 1 Hz 
2 2.5 Hz 
3 5 Hz 
4 1 0 H z  
5 2 5 H z  
6 5 0  Hz 

Span { 7 1 0 0  Hz 
8 2 5 0  Hz 
9 5 0 0  Hz 
1 0  1 kHz 
11 2 .5kHz  
1 2  5 kHz 
1 3  l O k H z  
1 4  2 5 k H z  

Marker 
Marker Relative 
Marker Set Ref 

Group 

Input 
& 

Trigger 

Frequency 
& 

Marker 

Function 

I M 
AC 
BC 

AS 

B S 

SL 
AR 
RP 
F R 

AD 

MD 

S P 

MN 
MR 
MS 

Command 

Setting 

1-3 
1 -2  
1 -2  

1 -10  

1 -10  

1 -2  

0- 1 
0- 1 

0 -24999  

1 - 4  

1 -14  

0- 1 
0- 1 



HP-IB Command List (Cont'd). 
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Description 

Marker I 
Marker Trace 
Marker Set Freq 
Marker Position (0-1 27 for dual channel) 

Amplitude A 
Amplitude B 
Amplitude Transfer Function 
Scale Linear 
Scale 10  dB1Div. 
Scale 2 dB1Div. 
Phase A 
Phase B 
Phase Transfer Function 
Time A 
Time B 
Coherence 
Amplitude Ref. Level (Add - 10 dB per 

step, 2 = - 10 dB, 9 = - 8 0  dB) 

Flattop 
Hanning 
Uniform 

Off 
RMS 
Time 
Peak 
Restart 
Number 4/64 
Number 811 28 
Number 161256 
Number 321Exp 
Shift 

Trace 1 Store 
Trace 1 Recall 
Trace 2 Store 
Trace 2 Recall 

X-Y Plot 
I -Lower Left & Reset) - t (Upper Right) 

Group 

Display 

Passband 
Shape 

Average 

Trace 
Storage 

& 
Recall 

X-Y 
Recorder 

Command 
Function 

MB 
M T  
MF 
MP 

A A 
AB 
AX 
SC 
SC 
SC 
PA 
P B 
PX 
T A 
T B 
CH 
A M  

PS 
PS 
PS 

AV 
AV 
AV 
AV 
RE 
NU 
NU 
NU 
NU 
SH 

T S 
T R 
R S 
RR 

PL 
LL 
LI R 

Setting 

0 -  1 
0 -  1 

0-255 

0 -  1 
0 -  1 
0 -  1 

1 
2 
3 

0-  1 
0-  1 
0-  1 
0-  1 
0 -  1 
0 -  1 
1 -9  

1 
2 
3 

1 
2 
3 
4 

1 
2 
3 
4 

0-  1 

0-  1 

0-  1 



Special Commands 
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Description 

List frequency adjust value NNNNN.N CRLF 

List marker amplitude and frequency + N.NNNE + NN, 
RlRlNNN CRLF 

List span (Hz) NRINNN CRLF 

List Ch A sensitivity 

List Ch B sensitivity I + N.NNE + NN CRLF 

List transfer function sensitivity 

List display (1 28, 256, or 5 1  2 points in corresponding 
units) each point + N.NNE + NN separated by commas; CRLF 

List alphanumerics (1 2 8  ASCII characters, CRLF; repre- 
senting the four 3 2  character lines) 

List from memory 

Write t o  memory 

M = Start Address (Octal) 
N = Number of words to  be transferred (decimal) 
Input is in 2N 8-bit bytes 
Most significant byte first 

Inputs a 3 2  character string t o  alpha line 1 to  4 (top to  
bottom) of display. Use blanks where needed to  complete 
3 2  character count. 

Unconditional halt at next HP-IB branch point 

Unconditional run 

List status word 
( LST0 Resets Bits After Reading) 

One 8-Bit Byte 
Bit Value Meaning 
0 1 Diagnostic on screen. Indicates current 

switch setting is invalid. Set and cleared 
by 3582 .  

1 2 Arm light is on. Set and cleared by 3 5 8 2  
to  agree with arm light on front panel. 

2 4 A overload. Set by 3 5 8 2  when: 
1 )Time record is moved to  FFT area or 

time record is complete 
2)and hardware overload has occurred 
3)and A or BOTH INPUT MODE. 

3 8 B overload. Same as A. 
4 '  1 6  Time record complete. Set when 1 0 2 4  

new time points have been taken since 
last record complete. 

Group 

Listing 
Commands 

Binary 
Memory 
I10 

Writing 
Display 
Alpha- 
numerics 

Processor 
Control 

Status 
Word 

Command 

LAD 

LMK 

LS P 

LAS 

LBS 

LXS 

LDS 

LAN 

LFM,M,N 

WTM,M,N 

WTA 1-4, 
3 2  ASCII 

Characters 

H LT 

RUN 

LST0 
LST 1 



Special Commands (Cont'd). 

Memory Locations. 

Group 

Preset 
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Command 

PRS 

Description 

Time Record 
Display 
Front Panel 

Switches 

Description 

5 * 3 2  Single sweep spectrum complete. Set 
when time complete data has been FFT'D 
and displayed. Use LST1 to  check this 
flag! It depends on internal flags which are 
cleared by LST0. 

6 * 6 4  Average complete. 
7 "  1 2 8  X-Y plot complete. 

Preset command 

Causes instrument t o  go into the following control state: 
( 2 5  kHz, 1 channel) 

Start Address 
(M, Octal) 

7 0 0 0 0  
7 4 0 0 0  
7 7 4 5 4  

Switch 

Coupling 
Input Mode 
Sensitivity 
Level 
Repetitive 
Arm 
Trigger Slope 
Marker 
Marker Relative 
Marker + @f 
Mode 
Span 
Amplitude 
Scale 
Phase 
Time 
Coherence 
Amplitude Ref Lev 
Passband 
Average 
Average Number 
Average Shift 
Trace 1 Store 
Trace 1 Recall 
Trace 2 Store 0 

Setting (when applicable) 

AC (Channels A & B) 
Channel A 
3 0  V (Channels A & B) 
Free Run 
0 n 
Off 

Off 
Off 
Off 
0 - 2 5  kHz Baseband 
2 5  kHz 
A (B&XFR-OFF) 
1 0  dB/Div 
None 
None 
Off 
Normal 
Flat Top 
Off 
4 
Off 
Off 
Off 
Off 

Number of Words 
(N, Decimal) 

1 0 2 4  
51 2 

5 

Binary Format 

Numeric 
Alphanumeric 

Numeric 



Model 3582A Performance Tests 

SECTION IV 
PERFORMANCE TESTS 

4-2. The Performance Test section is divided into three parts: 

a. Part I is the Operational Verification which uses common manually operated test 
equipment to  check the 3582A against selected specifications to  yield a high (95%) con- 
fidence level of instrument performance. This test should be used after minor repairs are 
made and for incoming inspection. An Operational Verification Test Card is located at the 
end of this section. 

b. Part I1 is the Automated Performance Test which uses a calculator to run a fully 
automatic and a semi-automatic test that entirely checks the 3582A against specifications. 
This test takes approximately four hours to complete and requires HP-IB compatible test 
equipment. 

c. Part I11 is the Manual Performance Test which fully checks the 3582A against 
specifications using common manually operated test equipment. Note however, that because 
of its reiterative nature, the test takes approximately 9 1/2 hours to  finish. This test is not as 
complete as the automatic test. 

SECTION IV PART I 
OPERA'TIONAL VERIFICATION 

4-3. OPERATIONAL VERIFICATION. 

4-4. The following set of tests check selected specifications in their worst-case condition to 
provide a relatively short but high (95%) confidence level verification for proper operation 
of the 3582A. This verification should be used for incoming inspection and instrument check 
out after a minor repair has been completed. 

4-5. Required Test Equipment. 

4-6. If the recommended equipment is not available, equipment meeting the critical 
specifications given in Table 4-1 may be substituted. Listed in Table 4-2 are recommended 
test accessories. 

4-7. Preset. 

4-8. Preset refers to  a mode in which the 3582A front panel switches should be set prior to 
the initiation of each test sequence. The switch settings are given (line switch excepted) on 
Page 4-2. 
4-9. Instrument Warmup. 

4-10. Before any of the Operational Verification tests are performed, be sure that all equip- 
ment associated with the test is functioning within specified operating limits. The 3582A re- 
quires at least 30 minutes of warmup before any test is performed. 
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Operational Verification Model 3582A 

Button Positions: -r_ ON -1 OFF 
Set both framed buttons. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .ON 
Set AMPLITUDE A .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .ON 
Set SCALE.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .10 dB/DIV 
Set PASSBAND SHAPE. . . . . . . . . . . . . . . . . . . . . . . . .  .FLAT TOP 
Set AVERAGE NUMBER 4 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .ON 
Set all other buttons. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .OFF 
AMPLITUDE REFERENCE LEVEL. . . . . . . .  NORM (Position 1) 
FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .O-25 kHz 
SPAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 kHz 
TRIGGER LEVEL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .FREE RUN 
INPUT CHANNEL A SENSITIVITY. . . . . . . . . . . . . . . .  + 30 dBV 

VERNIER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CAL 
INPUT CHANNEL B SENSITIVITY. . . . . . . . . . . . . . . .  + 30 dBV 

VERNIER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CAL 
INPUTMODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 

Table 4-1. Recommended Test Equipment for Operational Verification. 

Table 4-2. Recommended Test Accessories. 

Test 

Amplitude 
Accuracy 

and 
Flatness 

Harmonic 
Distortion 

Phase 
Accuracy 

Common 
Mode 
Rejection 

Frequency 
Accuracy 

I Description I Pen Ma. ,Madel No.) 1 
Test Leads: 

1 12 cm (44  in): dual banana both ends 
11  2 cm (44  in): dual banana to BNC 

Instrument 

Sine wave source 

Sine wave source 

Function Generator 

Sine wave source 

Sine wave source with 
counter or Frequency 
Synthesizer 

Adapters: 

Shielded dual banana to BNC male 
Dual banana to BNC male 
Dual banana to BNC female 

Termination: 
5 0  ll feedthrough 
1 kfl  % W  5% 

Critical 
Specification 

Amplitude accuracy of 
k 0 . 2  dB, f latness 
( 1  kHz - 2 5  kHz) 
0 .  dB o u t p u t  
r 3.2 V rms into 5 0  

All harmonics down at 
least 8 0  dB from the 
fundamental 

N A 

NA 

Frequency accuracy * 0.001 % of setting at 
25  kHz 

-hp- Model 1 1000A 
- h p  Model 11001 A 

Recommended 
Model 

-hp- 3330B Opt. 0 0 5  
or 

-hp- 3320B 
or 

-hp- 3325A Opt. 002  

-hp- 239A 

-hp- 331  0A  
-hp- 331  1 A 
-hp- 331  2A 
-hp- 3325A 

Any recommended 
signal source. 

-hp- 3330B Opt. 0 0 5  
or 

-hp- 3320B 
or 

-hp- 3335A 

Pamona 1 5 5 5 ~ C - 1 8  
-hp- Part No. 1 2 5 1 ~ 2 2 7 7  

h p -  Model 101  10A 

h p  Model 11  04BC 
-hp- Part No. 0683-1025  
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Model 3582A Operational Verification 

4- 1 1. Perform the following steps: 
a. Verify that all test equipment is operating under the proper conditions. 

b. Connect the 3582A to a suitable power receptacle using the power cord provided with 
the instrument. DO NOT FLOAT THE 3582A USING A POWER PLUG ADAPTER! 

c. Set the 3582A front panel switches to the preset mode and turn the LINE switch to ON. 

d. Allow at least 30 minutes of warmup time for the 3582A before performing any of the 
Operational Verification tests. 

4-12. DC BAL Verification. 

4-13. Before performing any of the following tests, verify that the DC BAL (offset) is not 
excessively out of adjustment. 

4-14. Perform the following steps: 
a. Verify that the 3582A switches are in the preset mqde. 

b. Short the input terminals of channel A and set the INPUT SENSITIVITY to 1OmV. 

c. Press the TIME A button and verify that the trace is at the center horizontal graticule. 
If it is not, correct its position by adjusting the channel A BAL control. 

d. Perform steps b and c for channel B after setting the INPUT MODE switch to B, 
AMPLITUDE A to OFF, and AMPLITUDE B to ON. 

4-15. ROM Self Test. 

4-16. Because the 3582A is highly dependent upon internal firmware for operation, it is 
recommended that the ROM Self Test be performed before other tests are initiated. If the 
test fails, refer to Troubleshooting, Section VIII of the Service Manual. 

NOTE 
The following test requires that the 3582A be in the LOCAL mode 
of operation. 

4-17. The ROM self test checks the firmware program stored in each ROM by summing 
together the data bits in a known binary sequence. This sum is then compared to a known 
result which is stored in the last two locations in each ROM. 

4-18. Perform the following steps: 
a. Set AVERAGE NUMBER 32 to ON. 

b. Hold AVERAGE RESTART button in while RESET (orange button) is pressed and 
then released. Release the AVERAGE RESTART button and press and release it again. 

c. The test will then begin to run as indicated in the upper left-hand corner of the display 
by a mnemonic RU. 

d. After approximately 5 seconds, the RU will change to OK indicating that the test 
passed or an ER indicating that the test failed. Press RESET to return the instrument to the 
normal operating mode. 
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Operational Verification Model 3582A 

4-1 9. Display Accuracy. 
4-20. The display accuracy test checks the alignment of the trace relative to the CRT 
graticules. 

4-21. Required Test Equipment. None. 

4-22. Instrument Control Setup. 

a. Enter the Front Panel self-test mode by holding RESTART while pushing and 
releasing RESET. 

b. Select average #8 and push RESTART. Continue pushing RESTART until test 
#2 is displayed. 

4-23. Perform the following steps. 
a. Move the marker to  the second graticule from the left. The lower number in 

the upper right-hand corner of the display should read between 000021 and 
000041 (nominally 00003 1). 

b. Move the marker to the center graticule. The corresponding number should be 
between 000165 and 000205 (nominally 000175). 

c. Move the marker to the second graticule from the right. The corresponding 
number should be between 000331 and 000351 (nominally 000341). 

4-24. Calibrator Accuracy. 

4-25. This procedure checks the level and flatness of the internally generated "CAL" signal. 

4-26. Required Test Equipment. None. 

4-27. Instrument Control Setup. 

3582A: Preset 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
SCALE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2dB/DIV 
CHANNELSENSITIVITY(bothchanne1s). . . . . . . . . . . . . . . .  CAL 

4-28. Perform the following steps: 
a. Move the marker to 1 kHz. The marker level readout should be 22.0 dBV -t 0.2 dB. 

b. Set the 1 kHz level as a relative reference by pressing the Marker SET REF button first 
and the REL button next. Using this relative reference, measure the amplitudes of all other 
harmonically related spectra displayed (i.e., 2 kHz, 3 kHz, etc.). The levels should be within 
-t 0.3 dB of the 1 kHz relative reference level. 

c. Repeat Steps a and b for channel B after setting the INPUT MODE switch and 
AMPLITUDE switch for channel B readings. 

4-29. Amplitude Accuracy and Flatness. 

4-30. This procedure checks the amplitude accuracy and flatness at selected cardinal points 

4-4 

Scans by ARTEK MEDIA * 



Model 3582A Operational Verification 

in amplitude and frequency. These points exhibit a worse case condition due to the ac- 
cumulated errors throughout the instrument. Passing this test assures that all other points 
are at least as accurate as these points. 

4-31. Required Test Equipment. 

-hp- 3330B Option 005 or 3320B Synthesizer or 3325A Synthesizer/Function Generator 
Compatible shielded (coax) interconnecting cables with appropriate adapters 
Termination: 50 ohms 

4-32. Instrument Control Settings. 

3582A: Preset 
MARKER ............................................. ON 

3330B: 
FREQUENCY ..................................... 2.5 kHz 
AMPLITUDE. .................................. .22.01 dBm 
LEVELING(3330B/3320B only). ................. .FAST (ON) 

4-33. Perform the following steps. 

a. Connect the output of the 3330B to channel A via suitable cables and adapters and ter- 
minate in 50 ohms. 

b. Verify the amplitude accuracy and flatness by performing the operations indicated in 
Table 4-3. 

c. Connect the 3330B output to channel B. Repeat Step b for channel B by switching the 
INPUT MODE switch and AMPLITUDE buttons for channel B. 

Table 4-3. Amplitude Accuracy and Flatness. 

4-34. Noise Level. 

4-35. The noise level test insures that all noise internal to the analyzer is at least 70 dB below 
full scale. The test requires a source with a signal-to-noise ratio of at least 80 dB. 

Set 33308 
AMPLI'TUDE 

dBm 50  

22.01 
22.01 

2.01 

4-36. Required Test Equipment. 

Vrrns 

2.81 8  
2.81 8  
.2818 

Set 3582A 
SENSITIVITY 

dBV 

+ 3 0  
+ 10  
- 1 0  

-hp- 239A Oscillator 
Compatible shielded (coax) interconnecting cables with appropriate adapters 
Termination: 1 kfi YiW 5Vo, -hp- Part No. 0683-1025 
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+ 9 
+ 9 
- 1 1  

Set 3330B FREQUENCY and 
read MARKER at frequency 
2.5 kHz 22.5 kHz 
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4-37. Instrument Control Settings. 

3582A: Preset 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
SENSITIVITY (both channels). . . . . . . . . . . . . . . . . . . . . .  - 10 dBV 
AVERAGE NUMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 
FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . . . . . . . .  O-START 

239A: 
OSCILLATOR OUTPUT LEVEL. ................. .0.3 V rms 
FREQUENCY ..................................... 25 kHz 

4-38. Perform the following steps. 

a. Connect the oscillator output of the 239A to channel A of the 3582A terminated with a 
1 kQ resistor. Verify that the output level is set at 0.3 V rms and the 3582A SENSITIVITY is 
set to - 10 dBV. 

b. Set the 239A output level vernier for a full-scale amplitude on the 3582 without 
overloading the 3582A. Press AVERAGE RMS and RESTART. The progress of the averag- 
ing sequence may be observed by temporarily setting the MARKER ON button to OFF. This 
will cause the average number to be displayed. 

c. Use the marker to verify that all frequencies below 25 kHz have noise less than 
- 85 dBV. Then set the AVERAGE to OFF. 

d. Set the 239A output to 3 mV rms. Set the 3582A INPUT SENSITIVITY to - 50 dBV. 

e. Repeat Steps b and c verifying that the noise levels are less than - 120 dBV. 

f. Set the 3582A SPAN to 500 Hz and repeat Steps d and e to check for line related noise. 

g. Repeat Steps a through f for channel B. 

h. Set the 3582A SPAN to 25 kHz, MODE to SET CENTER, and INPUT SENSI- 
TIVITY to - 10 dBV. Set the FREQUENCY ADJUST control for a center frequency of 
5001 Hz. Set AVERAGE to OFF. 

i. Set the 239A FREQUENCY to 5 kHz and the output to 0.3 V rms. 

j. Repeat Steps b through e verifying that all non-harmonically related noise (do not 
include 0 Hz and negative frequencies) is within the stated limits. This test checks for Digital 
Local Oscillator spurs. 

4-39. Harmonic Distortion. 

4-40. The harmonic distortion test checks for harmonically related signals which are 
generated within the instrument when a full scale input is present. To perform this test 
requires a signal source which has a signal with harmonic distortion products less than 
- 80 dB below the fundamental. 
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4-41. Required Test Equipment. 

-hp- 339A Distortion Measuring Set or 239A Low Distortion Oscillator 
Compatible shielded (coax) interconnecting cables with appropriate adapters 

4-42. Instrument Control Settings. 

3582A: Preset 
SPAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 Hz 
SENSITIVITY (both channels). . . . . . . . . . . . . . . . . . . . . . . .  .O dBV 
AVERAGE NUMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . . . . . . .  .O-START 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 

239A: 
FREQUENCY ....................................... 10 Hz 

................... OSCILLATOR OUTPUT LEVEL.. .1.0 V 

4-43. Perform the following steps. 

a. Connect the output of the 239A to the channel under test via suitable cables and 
adapters. 

b. Set the MARKER POSITION to 10 Hz and adjust the 239A output level for a full 
scale display without overloading the 3582A. (This can be done faster with a SPAN of 
500 Hz.) Set AVERAGE to TIME and 30B to channel A via suitable cables and adapters 
and terminate in 50 ohms. 

c. Set the 3582A AMPLITUDE REFERENCE LEVEL to position 2 (NORM is position 
1) and press AVERAGE RESTART. 

d. After the average is complete (this takes about 40 seconds), move the marker to the 
second harmonic. The amplitude of the second harmonic should be less than - 70 dB below 
full scale. 

e. Repeat Step d for the third harmonic. 

f. Repeat Steps b through e for the other channel after switching the INPUT MODE 
switch and AMPLITUDE buttons, resetting the AMPLITUDE REFERENCE LEVEL to 
NORM, and setting AVERAGE to OFF. 

4-44. Common Mode Rejection. 

4-45. The common mode rejection test verifies the capability of the 3582A to ignore a signal 
which appears simultaneously and in phase at both input terminals of a single channel. 

4-46. Required Test Equipment. 

Any recommended signal source 
Compatible shielded (coax) interconnecting cables with appropriate adapters 
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4-47. Instrument Control Settings. 

3582A: Preset 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . . . . . . .  .O-START 
SPAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Hz 

3330B (3320B): 
AMPLITUDE. . . . . . . . . . . . . . . . . . . . . . . . . . . .  (4.94V)26.89 dBm 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 Hz 

. . . . . . . . . . . . . .  LEVELING(3330B or 3320B only). .SLOW (ON) 

4-48. Perform the following steps. 

a. Switch the 3582A ISOL-CHAS switch to ISOL and connect the 3330B output, without 
a load, to  the input of the 3582A channel A. 

b. Using the MARKER POSITION control, set the marker to  50 Hz and press the 
MARKER SET REF button. 

NOTES 

I .  If not using a Synthesizer, adjust Oscillator frequency. 

2. The NOISE SOURCE OUTPUT BNC connector may be 
used for a chassis ground. 

c. Disconnect the 3330B at the input terminal of channel A. Short the input terminals 
together. Connect the "high" side of the 3330B output to the shorted connection (input ter- 
minals) and the "low" side of the 3330B output to the 3582A chassis. 

d. Switch the 3582A SENSITIVITY to + 10 dBV and press the MARKER REL button. 
The amplitude reading should be less than - 66 dB. 

e. Repeat Steps a through d with the 3330B FREQUENCY set to  60 Hz. The reading in 
Step d should be less than - 64 dB. 

f. Repeat Steps a through e for channel B by setting the INPUT MODE switch and 
AMPLITUDE switches for channel B. 

g. Disconnect the signal source from the input terminals. 

h. Set ISOL-CHAS switch to CHAS. 

4-49. Frequency Accuracy. 

4-50. The frequency accuracy test checks the frequency measuring capability in the band 
analysis (SET START, SET CENTER) mode under narrow bandwidth conditions. 

4-51. Required Test Equipment. 

-hp- 3330B or 3320B or 3325A Synthesizer 
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Compatible shielded (coax) interconnecting cables with appropriate adapters 
Termination: 50 ohms 

4-52. Instrument Control Settings. 

3582A: Preset 
. . . . . . . . . . . . . . . . . . . . . . .  SENSITIVITY (both channels). .0.3 V 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SPAN 5 H z  
. . . . . . . . . . . . . . . . . . . . . .  FREQUENCY MODE. .SET CENTER 

. . . . . . . . . . . . . . . . . . . . . . . . . .  FREQUENCY ADJUST.. 25 kHz 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MARKER ON 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCALE LINEAR 

3330B: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREQUENCY 25 kHz 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AMPLITUDE. .2.05 dBm 

. . . . . . . . . . . . . . . . . . . . . .  LEVELING(3330B/3320B only). .FAST 

4-53. Perform the following steps. 

a. Connect the output of the 3330B to input channel A of the 3582A using a 50 ohm ter- 
mination. 

b. Using the MARKER POSITION control, set the marker to the maximum amplitude of 
the 25 kHz signal spectra. The marker frequency displayed should be 25000 Hz k 0.5 Hz. 

c. Repeat Steps a and b for channel B by setting the INPUT MODE switch and 
AMPLITUDE switches for channel B. 

4-54. Phase Accuracy. 

4-55. The phase accuracy test checks the phase accuracy by comparing the phase spectral 
components associated with the harmonics of a triangle wave input. 

4-56. Required Test Equipment. 

-hp- 3312A or 3325A Function Generator 
Compatible shielded (coax) interconnecting cables with appropriate adapters 

4-57. Instrument Control Settings. 

3582A: Preset 
SENSITIVITY (both channels). . . . . . . . . . . . . . . . . . . . . . . .  .O dBV 

. . . . . . . . . . . . . . . . . . . . . .  FREQUENCY MODE. .SET CENTER 
SPAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kHz 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  FREQUENCY ADJUST. 2750 Hz 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 

3312A: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AMPLITUDE 1 V 

RANGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kHz 
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................................ Adjust Frequency. 2.75kHz 
................................ FUNCTION.. \(triangle) 
........................................ SYMMETRY CAL 

................................... TRIGGER. .FREE RUN 
.......................... MODULATION SECTION. .OFF 

4-58. Perform the following steps. 

a. Connect the output of the 3312A to the inputs of channels A and B using appropriate 
cables and adapters. 

b. Adjust the frequency of the 3312A to place the fundamental at the center graticule 
(2750 Hz f 20 Hz). Adjust the 3312A amplitude output to place the amplitude of the 
fundamental within 3 dB of full scale. 

c. Set the 3582A AMPLITUDE A to OFF and the PHASE A to ON. Set the FRE- 
QUENCY MODE to 0-25 kHz and the TRIGGER SLOPE to - . 

d. Adjust the TRIGGER LEVEL until the phase spectra of the harmonics are as near to 
zero degrees as possible. Use the MARKER to verify that the center of the sloping portion of 
the phase components are between -t 10". If they are not, repeat the TRIGGER LEVEL 
SETTING. Set the TRIGGER REPETITIVE button to OFF. 

e. Using the MARKER POSITION control, set the marker to the center of the sloping 
segment of the phase spectra of the 5th harmonic. Press the MARKER SET REF button. 

f. Put the TRIGGER back into the REPETITIVE mode. Press the MARKER REL but- 
ton and check that the relative phase variation is less than * 10". 

g. Repeat Steps d through f for channel B by setting the INPUT MODE switch and 
PHASE switches for channel B. Set the MARKER REF to OFF. 

4-59. Amplitude and Phase Match Between Channels. 

4-60. The amplitude and phase match between channels should be within the given 
tolerances so that comparative functions such as Transfer Function and Coherence will be 
accurate. 

4-61. Required Test Equipment. None. 

4-62. Instrument Control Settings. 

3582A: Preset 
..................... SENSITIVITY (both channels). + 10 dBV 

................................... INPUT MODE. .BOTH 
.................................. AMPLITUDE XFR. .ON 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AMPLITUDE A .  .OFF 
.......................... PASSBAND SHAPE. .UNIFORM 

............................. NOISE SOURCE. .PERIODIC 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O N  

................................... AVERAGE TYPE. RMS 
AVERAGE NUMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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4-63. Perform the following steps: 

a. Connect the NOISE SOURCE OUTPUT to the inputs of channels A and B via suitable 
cables with adapters. 

b. Using the MARKER POSITION control, move the marker across the screen noting 
that each marker amplitude reading does not exceed k0.8 dB. (k0.4 dB, Option 001) 

c. Set the AMPLITUDE XFR button to OFF and set the PHASE XFR button to ON. 

d. Move the marker across the screen noting that each marker phase reading does not 
exceed * 5 degrees. (* 2 degrees, Option 001) 

SECTION IV PART II 
AUTOMATED PERFORMANCE TEST 

4-64. INTRODUCTION. 

4-65. The Automated Performance Test uses equipment controlled via the Hewlett-Packard 
Interface Bus (HP-IB) by a 9825A Calculator. A portion of the test uses the calculator to 
prompt an attendant for performing manual operation of non HP-IB equipment. These 
tests provide a quick and efficient means to verify that the 3582A meets performance 
specifications. 

4-66. APPLICABILITY. 

4-67. The Automated Performance Test takes approximately four hours to run and should 
be used only when complete specification testing is required. For incoming inspection and 
testing after small repairs are made, the Operational Verification, given in Section IV Part I 
is recommended. 

4-68. THE TAPE CARTRIDGE. 

4-69. A tape cartridge (3582A/9825A Test Cartridge) is available with the manual for use in 
the 9825A Calculator. Do not attempt to use this cartridge with other controllers, since the 
incompatibility may result in the erasure of data on the tape. The part number of the tape 
cartridge is 03582-10002. 

4-70. Cartridge Organization. 

4-71. The cartridge contains an HP-IB Verification, a short adjustment program and Per- 
formance Tests. 

4-72. The Performance Tests are divided into two groups: Semi-Automatic and Automatic. 
Subroutines for each group are contained in relatively large files with tests within the group 
on individual files. When a test is to be run, the test program is loaded into the subroutine 
file after the subroutines. 

4-1 1 
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4-73. For each test, the Special Function keys (fO-fll) on the calculator select the test to be 
run by loading the appropriate file. Thus the user does not need to know file numbers 
beyond those of the subroutines. Key overlays are included to define the keys. If these aren't 
available, the key functions can be listed at the start of each performance test group. 

4-74. As an example, say that you wish to check Harmonic Distortion. This test is in the 
Semi-Auto group (test listings are in Table 4-5.) The first thing t o  do is load the subroutine 
file. From the list below, this is File 3. After File 3 is loaded, it is run to initialize and dimen- 
sion variables, and to identify the instrument by serial number. When this has been com- 
pleted, the display will instruct the operator to "PRESS f-KEY FOR TEST DESIRED." 
From the overlay or  Table 4-5, this is f3. When this test has run, "END" will be displayed 
and another test can be run in the same fashion. 

4-75. Tape contents are listed below. Note that either an -hp- 3330B or 3325A can be used as 
the test synthesizer. Track 1 is written for the 3330B while track 0 is written for the 3325A. 

Track 0:3325A Track 1:3330B 

File 0: Contents 
File 1: HP-IB Verification 
File 2: Basic Adjustments 
File 3: Semi-Auto Subroutines 
File 4: Auto Subroutines 
File 5: Key File (Semi-Auto) 
File 6: Key File (Auto) 
File 7-18: Test Files (Semi-Auto) 
File 19-31: Test Files (Auto) 

4-76. The Semi-Auto Test is calculator based, but requires an attendant to change inputs, 
etc. The Auto Test is fully automatic and should not require attention once it has started. 
The Semi-Auto Test will typically take a little over an hour while the full Auto Test takes 
about 2 1/2 hours. 

NOTE 

For complete testing, BOTH the Semi-Auto and Auto Tests must 
be performed. 

4-77. EQUIPMENT REQUIRED. 

4-78. The equipment required for performing these tests and adjustment is given in Table 
4-4. Note that other than the allowance for two different synthesizers, there is no real provi- 
sion for using other than the specified equipment without extensive program modification. 

4-79. One exception would be that a different printer (e.g. -hp- 9871A) can be used with 
modification only to the "wrt" statements. The modification will probably include at least 
address changes and may include the addition of "wait" statements if a relatively slow 
printer (such as the 9871A) is used. 

4-80. The following points concerning test equipment should be noted: 

a. A separate printer is required only if test data is to be printed out. The tests can be run 
on a p a d f a i l  basis that uses the 9825A's printer. 

4-12 
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b. A function generator is required only if the 3330B is used as the synthesizer since the 
3325A is a synthesizer/function generator. 

c. For the performance tests, almost any HP-IB compatible voltmeter can be used (with 
program modification). In fact, since the voltmeter is used only for the relatively short plot- 
ter output tests, which can easily be done manually, an HP-IB voltmeter is not strictly re- 
quired. 

However, for greatest accuracy of calibration for the Adjustment program using the 3325A, 
a voltmeter with AC accuracy equal to the 3455A should be used. (Note that the 3455A is re- 
quired for the 3325A version of the Adjustment Program and use of a different voltmeter 
will require program modification.) 

d. A low distortion oscillator is required for the Semi-Auto Harmonic Distortion Test. 
The requirement is that all harmonics be at least 80dB below the fundamental. It may be 
possible to use a low pass filter to clean up the output of an oscillator for these purposes. 
The frequencies required are lOHz, 8kHz and 12kHz. 

Table 4-4. Equipment Required. 
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Instrument 

Calculator 
Calculator ROMs 

HP-IB Interface 
Printer Interface 
Printer 

HP-IB Cables 

Synthesizer 

Digital Voltmeter 
Low Distortion Oscillator 

Function Generator 

Terminations 

Miscellaneous 

t Recommended Model IThis 
' A  = Adjustment; S = Semi-Auto; P = Auto Test; H = HP-I6 Verification 

Important 
Characteristics 

NA 
String VariableIAdvanced Programming 
Matrix 
General I10 - Extended I10 

NA 
Necessary for Data Print-out 
Necessary for Test Data Print-out. Not Re- 
quired for PassIFail 
2 Required, Length Depends on Test Set- 
UP 

Amplitude Accuracy: + 0 . 2  dB a t  
1 0  kHz 

AC Accuracy 0.1 % at 2 0  kHz 
Harmonics > 8 0  dB below Fundamenatal 

Required only i f  3330B used as Syn- 
thesizer 

Short-Banana Plug 
1 k f l  - Banana Plug (2)  
1 k f l  - Series (2 )  
1 MEG Series 
5 0  Ohm Feedthrough 
Shielded Banana Plug 

particular model not strictly required.) 

Required 
Model 

-hp- 9 8 2 5 A  (Opt. 0 0 1  ) 
-hp- 9 8 2  1 0 A  
-hp- 9 8 2  1 1 A 
-hp- 9 8 2  1 4 A  
-hp- 9 8 0 3 4 A  
-hp- 9 8 0 3 2 A  Opt. 0 6 6  

-hp- 9866B 
hp- 1 0 6 3  1 A (1  meter) 

-hp- 1063'1 B ( 2  
meters) 
-hp- 10631C ( 4  
meters) 
-hp- 3330B 
(Opt. 0 0 4  & 0 0 5 )  or 
-hp- 3 3 2 5 A  (Opt. 0 0 2 )  
-hp- 3 4 5 5 A  
-hp- 339A  t or 
-hp- 239A  
-hp- 3 3 1  1 A t  or 
-hp- 3 3 1 0 A t  or 
-hp- 3 3  1 2A  t 
1 2 5 1 - 2 8 1 6 w l s h o r t  
1251  - 2 8 1  6 w I 1  k f l  

NA  
NA 

-hp- 1 1048C t 
Pomona 1 6 4 5  t 

Use' 

A, S, P, H 
A. S, P, H 
S, P 
A, S. P, H 
A, S, P, H 
S, P 

S,p 
A, S, P 

A, S. P 

A, S. P 
A, S, P 

S 

S 

S 
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4-81. CONNECTING THE TEST EQUIPMENT. 

8-82. Using compatible HP-IB cables, connect the test equipment as shown in Figure 4-1. 
Check that each cable connector is securely mounted to the appropriate mating connector 
and that mounting fasteners are firmly screwed into place. 

Excessive leverage placed on stacked connectors may result in 
damage to the HP-IB receptacle on the rear panel of an instru- 
ment. 

I I 

4-83. GENERAL CONSIDERA'I'IONS. 

4-84. Warm-up Time. 

4-85. Thirty minutes should be sufficient for warm-up. Note that the DC offsets will change 
as the instrument warms up so this adjustment should be done only after 30 minutes. 

4-86. Order Of Testing. 

4-87. Tests and adjustments should be carried out in the order which they appear on the 
tape unless only some specific parameter is to be tested. The idea here is to test first those 
things that will prevent further testing (HP-IB Verification) or are most likely to fail and 
make further testing ill-advised. 

4-88. Note that the Adjustment procedure can be quickly carried out with the covers on to 
check amplitude and frequency calibration. Note also that the first two tests in the Semi- 
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Auto group are Noise Floor and Harmonic Distortion. If there is a malfunction in the instru- 
ment, these two tests are the most likely to fail. 

4-89. Operator Instructions. 

4-90. Operator actions are prompted by the 9825A's display. When an instruction is given, 
the calculator will "beep" and stop program execution until CONTINUE is pressed. There 
will be times (e.g. during long calculations) when nothing seems to be happening. In these 
cases, let the 9825A 's red "run light" be your guide. If the light is not on the program has 
either ended (in which case "END" should be displayed) or has given an instruction and is 
waiting for CONTINUE to be pressed. If the light is on, bepatient. A subroutine is provided 
to inform the operator of an error in execution. 

4-91. Print Mode. 

4-92. At the beginning of each performance test (Semi-Auto and Auto), the operator will be 
asked to select the Print Mode. This is accomplished by pressing special function key fO until 
the desired mode is displayed and then pressing CONTINUE. 

The Print Modes are as follows: 

a. Print All: Prints all data on 9866B. 
b. Print Errors: Prints only error data on 9866B. 
c. Print Pass/Fail: Prints Pass/Fail on 9825A's Printer. 

4-93. Channel Selection. 

4-94. There will be times when it is desired to test only one channel. This is easily ac- 
complished by using special function key f17 (shifted f5) as in Print Mode selection above. 

4-95. Instrument Identification. 

4-96. At the beginning of each performance test, the operator will be asked for the date and 
instrument serial number. Note that the serial number field is 16 characters long and can be 
any combination of numbers and text. 

4-97. Auto Or Manual. 

4-98. At the beginning of the Auto Test and Harmonic and IM Tests in the Semi-auto Test, 
the operator will be asked whether to run the test Auto or Manual. Selecting Auto will cause 
the Auto Test to sequence through all the tests (actually complete all tests that follow the 
first one selected). You would choose Manual for the Auto Test if only one test were to be 
run. 

4-99. Selecting Manual in the Semi-Auto Test will allow testing at one frequency in the Har- 
monic Distortion Test (normally 3 frequencies). Intermodulation distortion is measured at 
four combinations of input sensitivity and vernier position. Manual mode allows testing at 
any one of the combinations. 

4-100. DC Balance. 

4-101. DC offsets in the input section are minimized by adjusting the Bal potentiometer 

4-15 
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below each channel's coupling switch. The recommended adjustment procedure is as 
follows: 

a. Short the input. 

b. Adjust sensitivity to the 3mV or lOmV range. 

c. While holding in the TIME button, adjust the pot until the trace is at the center 
graticule. 

4-102. Alternatively, a 3 or lOmV signal can be applied to the input and the adjustment 
made to clear the overload light. 

4-103. It is extremely important to make this adjustment before testing, especially before 
the Auto Test. Misadjusted DC balance can cause premature overloads which willstop pro- 
gram execution. 

4-1 04. Addresses. 

4-105. Standard HP-IB instrument addresses are given below. These are easily changed in 
"dev" statements at the beginning of the performance tests. Note that the changes must be 
made in the Adjustment program and both performance test programs. the HP-IB Verifica- 
tion allows the user to enter the correct 3582A address during program execution. 

Standard Addresses 

4-106. As an example of changing the addresses via the dev statement, the following state- 
ment assigns address 702 to the 3582A and 710 to  the synthesizer (either 3325A or 3330B): 

dev "dut", 702, "syn", 710 

4-107. Note that "7" in the above addresses is the interface select code. This can be checked 
by noting the position of the select switch on the interface (98034A). This is shown in Figure 
4-2. If the select code is not 7, it can be changed on the interface or the "dev" statements can 
be modified. The 98032A Option 066 Printer Interface should be select code 6. If this is in- 
correct, the interface select code must be changed. (There is no provision for simple program 
modification.) 

4-1 08. Phase Accuracy. 

4-109. The Phase Accuracy Test requires a square wave source and can be done 
automatically with the 3325A, though obviously not with the 3330B (which has only sine 
wave output). Thus, phase accuracy is checked in the 3325A Auto Test and the 3330B Semi- 
Auto Test. 
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! 

REAR OF 
CALCULATOR 

Figure 4-2. HP-IB Interface, Select Code 7. 

4-110. RUNNING THE TESTS. 

4-1 1 1. This section gives the test procedures in the order that they should be performed. If 
you choose to run the tests in a different order, always run the HP-IB Verification first 
followed by the tests of your choice. 

4-1 12. Inserting the 3582A19825A Test Cartridge. 

4-113. Insert the tape cartridge so that the label on the cartridge faces the back of the 
calculator as shown in Figure 4-3. 

Figure 4-3. Inserting the Tape Cartridge. 

4-1 14. Loading a Tape File. 

4-1 15. To load a tape file into the calculator, perform the following steps: 
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a. Press calculator buttons f 7  

I V 

'file ~ u m b e :  (1 is given as an example) 

b. When the tape stops running and the red run light is out, press 0. 
NOTE 

When finished with the tests and before removing the tape car 

fridge, rewind the tape by pressing @ . This protects the con- 

tents of the tape from accidental erasure and foreign object 

damage. 

4-1 16. HP-IB Verification (File 1). 

4-1 17. This test checks bus operation by programming the 3582A and checking displayed 
data. The tests are as follows: 

a. Program the 3582A for a CAL signal display and read out the marker level and fre- 
quency at 1 kHz. 

b. Program the 3582A so that the status indicators will light. These are checked by the 
operation. 

c. Generate a numerical time record and load it directly into the 3582A's read/write 
memory. This data is then read out and checked against the input. 

4-1 18. As in all tests, the HP-IB address must be correct. The 3582A is set for address 11 at 
the factory. If this has been changed, the correct address can be inserted during program ex- 
ecution. (The calculator will ask if the address is 71 1 and if not, what the correct address is. 
Note that 7 is the address of the interface.) 

4-1 19. The HP-IB address can be changed rather easily, although the top cover must be 
removed. 

Removing the top cover exposes potentially lethal voltages and 
should be carried out by service trained personnel only! 

4-120. Facing the instrument, the switch is located on  the A2 assembly toward the front, 
right side of the card nest. It is not necessary to remove the shield for purposes of changing 
the address. Starting at  the rear of the instrument the switches are numbered 1 through 6, 
with I being the least significant digit. (Switch 7 is used for testing.) 

4-121. To  change an address, simply enter the binary equivalent of the desired address mov- 
ing the bits to be set to the right. for example, for address 11, switches 1,2 and 4 should be to 
the right of the instrument and all others to the left. 

4- 18 
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4-1 22. Basic Adjustments (File 2). 

4-123. This program runs the technician through the following adjustments for both chan- 
nels. 

I WARNING ) 

To carry out the adjustments below, the top cover must be remov- 
ed, exposing potentially lethal voltages. These adjustments should 
be carried out by service trained personnel only. 

a. Al-RlOl: Amplitude calibration at 1 kHz. 

b. Al-R45: Amplitude calibration at  22.5kHz. 

c. A1-R8: CAL signal amplitude calibration. 

d.  A4-R33: Noise source DC adjustment. 

e. A 1-C2: 20dB Attenuator compensation. 

f. Al-C1 : 40dB Attenuator compensation. 

g. A3-Cl: Frequency calibration. 

4-124. When using the 3325A (trk O), the 3455A is used to  calibrate the 3325A before the ad- 
justments are made. 

4-125. The following points should be noted: 

a. The synthesizer used must be a high output voltage option. This is Option 005 for the 
3330B and Option 002 for the 3325A. 

b. The first amplitude calibration adjustment level should be within a few mV of 95mV. 
If it isn't, double-check the setup. 

c. Adjustment tolerance is 1 digit. That is, the tolerance for 900mV would be + ImV 
while that for 900.1mV would be + 0. lmV. 

4-126. Semi-Auto Performance Test (File 3). 

4-127. This test requires changing of inputs or settings on non-HP-IB instruments and thus 
requires an operator during testing. 

4-128. Subroutines for this test are contained in File 3 with the programs for each test con- 
tained in Files 7 through 18. When a test is to be run, the body of the test is loaded into File 3 
after the subroutines. This minimizes memory requirements while eliminating repetition of 
subroutines. Table 4-5 summarizes the tests. 
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1 Adjustments 
Shown For A1 B 

Figure 4-4. Adjustment Locations. 

4-129. The following points should be noted: 

a. Harmonic Distortion. This test is the longest in the group and requires several settings 
of frequency and level. The hints below should help to  speed the process. 

I .  Frequency is set first using the marker on the 3582A. Be sure to clear overloads 
before adjusting the frequency. 

2. The  operator will be asked repeatedly to set the level of the oscillator to 1-3dR 
below full scale on the 3582A. This is most easily accomplished using the overload 
lights. That  is, adjusting the oscillator output until the light comes on and backing off 
until i t  just goes out should insure you of the correct setting. 

Note also that the level changes in multiples of 1OdR. The  same step size as the 339A 
(or 239A) Attenuator. Thus the oscillator amplitude vernier should not have to be 
changed once the first amplitude has been set. 

3. Run the test manually if only one frequency is to be tested. Also remember that 
one channel only can be tested by pressing special function key f17 (shifted f5) until 
the desired test mode is displayed. 

4. For best results, the 339A should not be in the oscillator level function. If a 239A 
is used, the ground should be set to chassis ground. Also, both channels should not be 
connected at the same time. 

4-20 
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Figure 4-5. Test Set-up lntermodulation Distortion. 

NOTE 

Although the special function key overlay refers to this test as 
THD for easy identification, only individual harmonic levels are 
measured and THD is not calculated. 

b. The Intermodulation Distortion test requires the use of 1K ohm isolation resistors (see 
Figure 4-6. A small box with the appropriate connectors works well for this. Note that the 50 
ohm termination required for the synthesizer must come before the isolation resistor. (Also 
see Figure 4-5). 

c. A handy place to  get at chassis ground for the CMR test is the noise souce output BNC. 

d. A shielded banana plus (such as Pomona 1645) is required to  meet Crosstalk specifica- 
tions. 

e. The Input Z (impedance) test requires a 1 meg series load. This load must come after 
the 50 ohm termination required for the synthesizer. (See Figure 4-5.) 

Resister Values I Part Numbers 
£ 

1 K 1 0575-0280 

1 MEG / 0698-7332 

One way to construct series feedthru's need- 
ed for lntermodulation and Input Z tests. The 
connector (1 1048-27603) must be cut and 
the resistor inserted in such a manner that the 
connector, which is soldered to the -0083 
connector, is held in place in the -0052 con- 
nector. Note that this connector has no provi- 
sion for securely holding the -27603. For the 
lntermodulation Distortion Test, a BNC "tee" 
(part number 1250-0791) and a BNC to  
banana p lug  adaptor  (par t  number 

. ~ , ~ , a  , <  I '," 1250-2277) are also required. 

Figure 4-6. Constructing A Feedthrough Load. 

4-2 1 
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4-130. Auto Performance Test [File 4). 

4-131. This test is fully automatic and can be run without attention once started. The only 
test equipment required in addition to the calculator, ROM's, and interface is a 3330B or 
3325A, a 50 ohm termination and cables. 

4-132. While the tests in the Semi-Auto Test are easily identified with published specifica- 
tions for the 3582A, some tests in this group require further explanation. 

4-133. Amplitude accuracy is specified to be 0.5dB at full scale in the center of the pass- 
band. The accuracy specification is completed by specifying linearity to be + /-0.2dB + 
-0.02% pf full scale. These specifications include attenuator accuracy and flatness, and A/D 
flatness. 

Table 4-5. Semi-Automatic Performance Test Summary 

4-134. This performance test checks not only absolute accuracy and linearity, but also at- 
tenuator flatness, input filter and A/D flatness, and attenuator accuracy. This makes it 
much easier to define the problem when absolute accuracy does not meet specifications. 

4-135. The basic noise floor test is done in the Semi-Auto Test. This is essentially testing the 
input section (Al). To check that the digital filters are not adding noise, the Digital Filter 
Noise Test checks for excessive noise on all spans. 

Possible Causes 
of Failure 

A1  : Comparator, DAC 
A l :  Comparator, DAC 

A4: U19  

Programming on A3; 
A 4  
A1  : Input Filters 

A 1 0  
A1  :LPF; A3, A4: Phase 
Latches 

NA 

Test Name 

Noise Floor 
Harmonic Dist. 

IM  Dist. 

CMR 
Crosstalk 

Input Z 

Noise Source 
Output Z 
Noise Source 
Flatness 
Amplitude & 
Phase Match 
X-Axis Output 
Phase Ac- 
c u r a c y  
Channel Select 

4-136. The basics of band translation consist of proper center frequency generation in the 
local oscillator (digital) and multiplication with the input on the digital filter chips. The 

4-22 

'All tests requlre calculator, ROMs and interface as in Table 4-4. 

tThis file is empty on trk 0 since phase accuracy is measured in the auto test. 
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Special 
Function 

f 2 
f 3 

f 4  

f 5 
f 6 

f 7 

f 8  

f 9 

f 1 0  

f l l  
f l 6 t  

f 1 7  

File # 

7 
8 

9 

1 0  
11  

1 2  

1 3  

1 4  

1 5  

1 6  
1 7  

- 

Equipment Required' 

1 K ohm Banana Plug Terminations (2)  
-hp- 339A or 2 3 9 A  or Oscillator 
w1Harmonics down at least 8 0  dB 
-hp- 3330B or 3325A and Oscillator as 
above. 1 K Series Resistors (2). 5 0  
ohm Termination 
-hp- 3330B or 3 3 2 5 A  
-hp- 3330B or 3325A.  Shielded 
Banana Plug (Pomona 1645).  
-hp- 3330B or 3325A.  1 MEG ohm 
Series Resistor. 5 0  ohm Termination 
5 0  ohm Feedthru Termination: -hp- 
1 1 048C Recommended. 
None other than Cable. 

-hp- 3 4 5 5 A  
Function Generator if 3325A not used. 
-hp- 3 3 1  1 A or 3 3 1  2 A  Recommended. 

N A 
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L.O./Digital Filter Test varies the center frequency and checks that the proper display is 
given. The Digital Filter Operation Test checks that the display is proper on each span. 

4-137. It can be seen from the above that the two Digital Filter Tests are required for com- 
plete testing. However, since the measurement time is long on the narrow spans, these tests 
add roughly an hour and a half to testing time. For this reason, the operator has the option 
of running these two tests. 

4-138. As an example, after a repair to the instrument, it may make sense to run the short 
version to insure proper repair and let the long version run overnight to double check. 

4-139. Certain out-of-band frequencies can mix with the power supply switching frequency 
to produce in-band spurious responses. The Special Spurs Test checks for these responses. 

NOTE 

The Special Spurs Test includes a test of the out-of-band overload 
circuit. Units with serial number prefix 1747A will FAIL this test. 

4-140. Table 4-6 summarizes the auto tests. 

Table 4-6. Automatic Performance Test Summary. 

4-1 41. Basic Operating Instructions. 

4-142. The 9825A Desktop Calculator is much closer to a mini-computer in computational 
power than to most desktop calculators. Although it is very powerful, the 9825A is really 
quite easy to operate. This section is not intended to replace the Operating Manual, but will 
help the new user to quickly be able to use the test cartridge. 

Possible Causes of Failure 

Both channels bad implies A3. Otherwise, check 
A1U14 or A1K7 
Check that A3-C1 is adjusted correctly 
A l :  DAC 

Check that A1  C1 and C2  are adjusted 
If both channels, check L.O. One channel implies 
digital filter. 

A 1 : Comparator; Overload Circuits A 1 or A 5  
Phase counters and latches on A 3  and A 4  
A 1 0  
N A 

4-143. For these tests, the operator is required to load the proper program from the car- 
tridge and run it, following connection instructions given on the tape. 

"This file is empty on trk 1 since phase accuracy is measured in the Semi-Auto tests. 

File 

1 9  

2 0  
2 1  
2 2  
2 3  
2 4  
2 5  

2 6  
2 7 
2 8  
2 9  

3 0 "  
3 1  
- 

Test Name 

Cal Signal Accuracy 

Frequency Accuracy 
Amplitude Linearity 
Attenuator Accuracy 
LPF and AID Aatness 
Attenuator Flatness 
L.O./Digital Filter 

Digital Filter Noise 
Digital Filter Op. 
AC Coupling 
Special Spurs 
Phase Accuracy 
Y-Axis Output 
Channel Select 
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Special 
Function Key 

f 2 

f 3 
f 4  
f 5 
f 6 
f 7 
f 8  

f 9 
f 1 0  
f l l  
f 1 2  
f 1 3  
f 1 4  
f 1 7  
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4-144. There are certain keys that the operator should become familiar with: 

a. LOAD - When pressed, "ldf" will appear on the display. Pressing this key and enter- 
ing the desired file number will load the desired tape file into the 9825A's memory after 
"EXECUTE" is pressed. 

b. RUN - Pressing this key will run the program in memory, starting at line number 0. 

c. CONTINUE - Pressing this key will continue the program from wherever it stopped. 
For example, the calculator will stop program execution when an instruction is given (e.g., 
connect 3325A to channel A). After the instruction is carried out, pressing CONTINUE will 
cause the program to proceed with the test. 

Figure 4-7. -hp- 9825A Calculator. 

MESSAGES 

N RIGHT REAR SIDE) 

CASSETTE 

TAPE SLOT 

SLOTS FOR ROM'S 

d. EXECUTE - This key executes what is displayed. For example, pressing LOAD and 
then a file number (e.g., 0) will cause "ldf 0" to be displayed. Pressing EXECUTE will load 
file 0. 

i 

e. STOP - Pressing this key will stop the program. Pressing CONTINUE will continue the 
program from the stopping point. 

f. SPECIAL FUNCTION KEYS - These keys, fO - f l l  (f12 - f24 using shift) are user 
definable. For the test cartridge, these keys are automatically programmed to load test files. 
The overlays included with the tape fit over these keys. 

g. SHIFT -This key works just like the shift key on a typewriter, with the additional func- 
tion of adding 12 more special functions keys. That is, holding down SHIFT while pressing 
fO will actually get you f12. 

4-145. To  load a program from the tape, insert the cartridge with the label toward the rear 
of the calculator. Note that the record tab should be away from the cartridge edge to prevent 
accidental erasure. 

4-24 
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4-146. Select the track (as explained below) and file desired and press EXECUTE. Error 41 
indicates that the cartridge is in backwards or not in all the way. The yellow light near the 
tape cartridge slot will be lit while the program is loading. Don't press RUN until this light 
goes out. 

4-147. The process of stopping the program to give an  instruction or ask a question is 
repeated over and over during the tests. Answering yes to  a question is always done by typing 
in a one and pressing CONTINUE. T o  answer no, simply press CONTINUE (zero is assum- 
ed). 

4-148. To  select the proper tape Track, type in "trk" (must be lower case) and 0 or 1. When 
EXECUTE is pressed, that track will be selected. When the calculator is turned on,  track 0 is 
automatically selected. 

4-149. Error messages are given when there is a n  operator or program error. Refer to  Error 
Messges for a list of the most common errors. 

4-150. The red RUN LIGHT in the left hand corner of the calculator's display will be on  
when a program is running. When the program stops to give an instruction, the light will go 
out. let this light be your guide as to when to press CONTINUE. 

NOTE 

Some in formational display statements are given without stopping 
the program. 

If the light is out, the program has either ended (in which case "end" should be displayed) o r  
is waiting for the operator to  press CONTINUE. If the light is on but nothing seems to hap- 
pening, be patient. 

4-151. As an example, run the "CONTENTS" file as follows: 

1. Type in "trk 0" 
2. Press EXECUTE This selects track 0 
3. Press LOAD "Idf" should be displayed 
4. type in 0 "ldf" should be displayed 
5. Press EXECUTE This loads file 0 from track 0 
6. Press RUN This should print out a table of contents 

4-152. After this listing, the calculator will "beep" anddisplay "address info?(yes = I)." 
Note that the run light should now be out. T o  get the address information, type in a "1" and 
press CONTINUE. Now address information should be printed out. 

4-1 53. Error Messages. 

05 - Operation not allowed. Usually caused by trying to execute a line out of the pro- 
gram. 

15 - Printer out of paper. 
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ROM missing. The second number (error 29) indicates the missing ROM. 

8 - Extended I/O 
9 - Advanced Programming 

10 - Matrix 
12 - General 1 / 0  

Special function key not defined. Caused by pressing a special function key before 
running either File 3 or File 4, where the keys are defined. 

Non-exist program line. Same cause as 30. 

Insufficient memory for operation. Option 001 (15,036 Bytes) 9825A is required. 
(Check inside tape cover.) 

No cartridge in tape transport. Insert cartridge and press EXECUTE. 

Tape cartridge write protected. (Slide tab to other position for recording.) 

When the tab is pushed in the direction of the arrow, write protec- 
tion is defected and the contents of the tape can be accidentally 
erased. 

Verify has failed. Caused by dirty or bad spot in tape. Try the operation again. 

57 - Improper file type. Caused by attempting to load a key file with the load key. To 
load key files 5 and 6, type in "ldk" and the file riumber. 

60 - Attempt to load an empty file. Check your file number. 

64 - Attempt to execute "ldf" or "ldk" while a program is running. Press STOP and 
then EXECUTE. 

66 - Division by zero. This can happen in Phase Accuracy if the function is a sine wave 
instead of a square wave. 

E4 - Timeout error. Caused by non-responding HP-IB instrument hanging the pro- 
gram up. 

G8 - Peripheral device down. You'll get this if program is stopped during an 1 /0  
operation or an HP-IB instrument is down. 

S7 - String not yet allocated. Caused by pressing RUN with only the test file loaded or 
with the subroutine file loaded but not run. 

S9 - String length exceeded. Usually caused by trying to enter more than 16 characters 
into the serial number field. Shorten the list and press CONTINUE. 
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SECTION IV PART Ill 
MANUAL PERFORMANCE TEST 

4-1 54. INTRODUCTION. 

4-155. The Manual Performance Test is conducted using common manually operated test 
equipment. Due to its reiterative nature, the test requires 9 1/2 hours to complete. The more 
comprehensive automatic test is recommended over the manual test if the equipment is 
available. 

4-1 56. APPLICABILITY. 

4-157. The Manual Performance Test should be used only when complete and comprehen- 
sive testing of instrument performance to one or more specifications is desired. After minor 
repairs are made or for incoming inspection, the Operational Verification given in Section 
IV Part I is recommended. 

4-1 58. ORGANIZATION. 

4-159. The test is performed in the same order as the Automated Performance Tests with 
the most stringent requirements first. This is done so that areas that are most likely to fail are 
encountered early and repairs and/or adjustments may be carried out before large amounts 
of test time are accumulated. 

4-1 60. REQLIIRED 'TEST EQUIPMENT. 

4-161. If the recommended equipment is not available, equipment meeting the specifica- 
tions given in Table 4-7 may be substituted. 

Table 4-7. Recommended Test Equipment For Manual Performance Test. 
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Required 
Model 

-hp- 3 3 3 0 8  
(Opt. 0 0 4  & 0 0 5 )  or 
-hp- 3 3 2 5 A  (Opt. 0 0 2 )  
-hp- 3 4 5 5 A  
-hp- 3 3 9 A  t or 
-hp- 2 3 9 A  
-hp- 3 3 1  1 A t  or 
-hp- 3 3 1  0 A  t or 
-hp- 3 3 1  2 A t  
1251 -281  6 wlshort 
1251 -2816  w l l  kQ 

NA 
NA 

-hp- 1 1048C t 
Pomona 1 6 4 5  t 

Instrument 

Synthesizer 

Digital Voltmeter 
Low Distortion Oscillator 

Function Generator 

Terminations 

Miscellaneous 

t Recommended Model (This particular model not strictly required.) 

4-27 

Important 
Characteristics 

Amplitude Accuracy: & 0.2 dB at 
1 0  kHz 

AC Accuracy 0.1 % at 2 0  kHz 
Harmonics > 8 0  dB below Fundamental 

Required only if 3 3 3 0 8  used as Syn- 
thesizer 

Short-Banana Plug 
1 kQ - Banana Plug (2)  
1 kQ - Series (2 )  
1 MEG Series 
5 0  Ohm Feedthrough 
Shielded Banana Plug 
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4-1 62. Preset. 

4-163. Preset refers to a mode in which the 3582A front panel switches should be set prior to 
the initiation of each test sequence. The switch settings are given as follows (line switch ex- 
cepted): 

Button Positions: ON 1 OFF 

Set both framed buttons. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .ON 
Set AMPLITUDE A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .ON 
Set SCALE.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .10 dB/DIV 
Set PASSBAND SHAPE. . . . . . . . . . . . . . . . . . . . . . . . .  .FLAT TOP 
Set AVERAGE NUMBER 4. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .ON 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Set all other buttons. .OFF 
AMPLITUDE REFERENCE LEVEL.. . . . . .  .NORM (Position 1) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREQUENCY MODE. .O-25 kHz 
SPAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 kHz 
TRIGGER LEVEL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .FREE RUN 
INPUT CHANNEL A SENSITIVITY. . . . . . . . . . . . . . . .  + 30 dBV 

VERNIER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CAL 
INPUT CHANNEL B SENSITIVITY. . . . . . . . . . . . . . . .  + 30 dBV 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  VERNIER CAL 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  INPUT MODE A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ISOL-CHAS CHAS 

4-1 64. INSTRUMENT WARMUP. 

4-165. Before any of the performance tests are conducted, be sure that all equipment 
associated with the test is functioning within specified operating limits. The 3582A requires 
30 minutes of warmup before any test is initiated. 

4-166. Perform the following steps: 

a. Verify that all test equipment is operating under the proper conditions. 

b. Connect the 3582A to a suitable power receptacle using the power cord provided with 
the instrument. DO NOT FLOAT THE 3582A USING A POWER PLUG ADAPTER! 

c. Set the 3582A front panel switches to the preset mode and turn the LINE switch ON. 

d. Allow at least 30 minutes of warmup time for the 3582A before initiating any of the 
performance tests. 

4-1 67. DC BAL VERIFICATION. 

4-168. Before performing any of the following tests, verify that the BAL (offset) is not ex- 
cessively out of adjustment. 

4-169. Perform the following steps: 

a. Verify that the 3582A switches are in the preset mode. 

4-28 
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Model 3582A Manual Performance Test 

b. Short the input terminals of channel A. 

c. Set the CHANNEL A SENSITIVITY to -50dBV. 

d. Press the TIME A button and verify that the trace is at the center horizontal graticule. 
If it is not, correct its position by adjusting the channel A BAL control. 

e. Perform steps b through d for channel B after setting the INPUT MODE switch to B, 
AMPLITUDE A to OFF, and AMPLITUDE B to ON. 

4-170. CONDUCTING THE PERFORMANCE TESTS. 

4-171. Each test is written in flowchart form. Repetitious steps are included in subroutines 
to reduce complication. Exits to subroutines are indicated by an alphanumeric symbol in a 
circle. Proceed to  the subroutine which starts with the same symbol. When finished with the 
subroutine, proceed to the RETURN step which immediately followed the exit step. 

4-172. Example: 

Main Program 

I 

I 
I Subroutine 

return A return A 

NOTE 

Unless otherwise stated, instructions indicated in each step will 
pertain to the 3582A. 
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4-173. NOISE FLOOR. 

4-174. The noise floor test insures that all noise internal to the analyzer is at least -1 15dBV 
between 800Hz and 1.2kHz and that it is at least -120dBV between 2.5kHz and 25kHz. 

4-1 75. Recommended Test Equipment: 

Termination: 1 Kohm banana plug 

4-1 76. Instrument Control Settings: 

3582A: Preset 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MARKER. ON 

. . . . . . . . . . . . . . . . . . . .  SENSITIVITY (channel A only). - 5OdBV 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE NUMBER 32 

AMPLITUDE REFERENCE LEVEL. . . . . . . . . . . . . .  .Position 3 
(NORM is position 1) 

4-177. Perform the steps as indicated in the flow chart. 
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START 
-l 

I 
1 Kohrn Load On Channel L f I  

Press AVERAGE RMS. 

Figure 4-8. Noise Floor Test. 
4-3 1 /4-32 
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4-1 78. HARMONIC DISTORTION. 

4-179. The harmonic distortion test checks for harmonically related signals which are 
generated within the instrument when a full scale input is present. To perform this test re- 
quires a signal source which has a signal with harmonic distortion products less than 80dB 
below the fundamental. 

4-180. As part of the test, the operator will be asked repeatedly to set the level of the 
oscillator 1-3dB below full scale as indicated by the 3582A. This is most easily accomplished 
by increasing the 339A amplitude until the OVERLOAD lights on the 3582A come on and 
then reducing the amplitude until they go off. In most cases, the vernier amplitude adjust- 
ment will not need to be made often since the 339A/239A output attenuator has lOdB in- 
crements like the 3582A INPUT SENSITIVITY control. 

4- 1 8 1. Recommended Test Equipment: 

339A Distortion Measuring Set or 239A Low Distortion Oscillator 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

4-1 82. Instrument Control Settings: 

3582A: Preset 
FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . . . . . . .  .O-START 
FREQUENCY SPAN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .25kHz 
SENSITIVITY (channel A only). . . . . . . . . . . . . . . . . . . . .  - 5OdBV 
AVERAGE NUMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

339A: 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8kHz 
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3mV 

4-183. Perform the steps as indicated in the flow chart. 
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RETURN B 0 START a RETURN D a RETURN B 0 
FREQUENCY ADJUST To 1 5KHz I I Connect Channel A & B to  

Output Of 339A. I 
I MARKER POSITION To 

8KHz. I 
Adjust MARKER To 8KHz. I . Channel 

SENSITIVITY 
-50dBV? - 10dBV. 

RETURN C 75' 
RETURN D 

MARKER P o s ~ t ~ o n  To 
10Hz. 

RETURN B 

Ampl i tude  Reference 
Level To NORM. 
Marker  Pos i t i on  To  
12KHz. 

* 
Set Frequency Of 339A 
For Max Reading On 
3582A. 

J RETURN A c 3  
INPUT VERNIER Fully 

INPUT 
VERNIER SET 

INPUT SENSITIVITY TO CAL? 
-50dBV. 

RETURN B 

RETURN A 

I 
( RETURN B ) 

INPUT VERNIER To CAL. z E l A  e= 339A Amplitude To 3mV. 

I FREQ MODE To SET 
START I I 

Adjust 339A Amplitude 
To 3mV With Verner 
Level Fully Level. 

FREQ SPAN To 5KHz. I , Il(e> 
'In UNCAL @ + 
sensitivity, turn 
level to max arr 
output. 

INPUT SENSITIVITY To 
-50dBV. 

RETURN A (7 AMPLITUDE REFERENCE I Position To NORM. I 

FREQ MODE To SET 
START. 

RETURN A a FREQ MODE TO 0-START. 
SPAN To 500Hz. 

Y F S  

1 

DISPLAY B ON. 
+ 

Adjust MARKER To 1 OHz. I 3 3 9 A  Frequency To 
12KHz. I 

INPUT MODE To B. 
Channel B Sensitivity To 
-50dBV. I Adjust 339A Freq For 

Max MARKER Amplitude. I 
Adjust 339A FREQ For 
Max MARKER Amplitude. I Channel A Sensitivity To 

+ 3 0  dBV. I 
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RETURN B 0 
P 

SENSITIVITY Set  SENSITIVITY T O  3 
I Set AMPLITUDE REFER- 

ENCE For Position #4.  
RMS AVERAGE To On. 5- 

RMS AVERAGE To ON. + 
RETURN D (7 Read 3rd Harmonic Using 

3 5 8 2 A  Relative (REL) 
MARKER. 

Channel 
SENSITIVITY 

Se t  SENSITIVITY T o  

OdBV? 

MARKER Pos i t ion  To  
10Hz. 

Read 2nd Harmonic Using 
3 5 8 2 A  Relative (REL) 
MARKER. 

Adjust 339A  Amplitude 
For 3582A  Reading Be- 
tween -3dB & Full Scale. * 

" In UNCAL @ + 10dBV 
sensit ivity, turn 3 3 9 A  
level t o  max amplitude 
output. 

RETURN A C$ RETURN B L' AVERAGE MARKER REL To To OFF. OFF. 

MARKER REL To OFF. Push SET REF. F AMPLITUDE REF To Posi- 
t ion # I  (NORM). . 

DISPLAY A OFF. 
DISPLAY B ON. 

RETURN C a RETURN A Pi RETURN B (53 
RETURN D $3 

Channel B Sensitivity To 
-50dBV. 

Channel A Sensitivity To 
+ 3 0  dBV. 

Figure 4-9. Harmonic Distortion Test. 
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4-1 84. INTERMODULATION DISTORTION AND VERNIER RANGE. 

4-185. The intermodulation distortion test checks for excessive amplitudes of harmonic pro- 
ducts which are produced when a complex signal is acted upon by a non-linear circuit. The 
vernier range is checked for the minimum allowable signal attenuation between the lOdB 
steps of the INPUT SENSITIVITY switch. 

4-186. The complex signal is generated across a resistor network which uses two oscillators 
for inputs (see test setup Figure 4-10). 

3582A 

J J J  
J J A  

0 J A J  
JJ J 

J J J  

Figure 4-1 0. lntermodulation Distortion Test Setup. 

4-1 87. Recommended Test Equipment: 

3325A Synthesizer/Function Generator 
339A Distortion Measuring Set 
Compatible interconnecting cables with appropriate adaptors 
Terminations: 50 ohms, 2-1 Kohm resistors (-hp- Part No. 
0575-0280). 

4-1 88. Instrument Control Settings: 

3582A: Preset 
MARKER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
SENSITIVITY (channel A only). . . . . . . . . . . . . . . . . . . . .  - 5OdBV 
AVERAGE NUMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

3325A: 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .24kHz 
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 39.99dBm 
FUNCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .SINE WAVE 
Termination. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .50 ohms 

339A: 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25kHz 
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3mV 

4-189. Perform the steps as indicated in the flow chart. 
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Figure 4-1 1. Sample Spectrum. 

*See Figure 4-1 1 . 

FREQ SPAN To 2.5 KHz. 

H~ghest Arnpl~tude Be- 

Figure 4-12. Intermodulation Distortion & Vernier Range. 
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4-1 90. COMMON MODE REJECTION. 

4-191. The common mode rejection test verifies the capability of the 3582A to ignore a 
signal which appears simultaneously and in phase at both terminals of a single channel. 

4-1 92. Recommended ~ ~ u i ~ m e n t :  

3325A Synthesizer/Function Generator Option 002 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

4-1 93. Instrument Test Setups. 

4-194. Set up the instruments according to Figure 4-13 and 4-14 when instructed to do so by 
steps in the flow chart. 

33308/3325A 3582A 

J  J J J  
J J J  0 0 0 

O J  J  J  
J J J O  

J J J  J  
J J J J  J  

@ @  
J  J J J J O  J  J J J 

Figure 4-13. Test Setup A. 

33308/3325A 3582A 

J J J  J  
J J J J  J  

GROUND SHIELD 
TO BNC GROUND 

SIGNAL INPUT IS APPLIED TO BOTH 
INPUT JACKS, RED AND BLACK (ONLY 

3582-4-14 WHEN SET TO ISOL POSITION) 

Figure 4-14. Test Setup B. 

4-1 95. Instrument Control Setting. 

3582A: Preset 
. . . . . . . . . . . . . . . . . . . . . . . . . .  FREQUENCY MODE. .O-START 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREQUENCY SPAN. .500Hz 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MARKER ON 
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3325A: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREQUENCY 50Hz 

. . . . . . . . . . . . . . . .  AMPLITUDE (High Voltage ON). .14.14Vrms 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FUNCTION. .SINE WAVE 

1-196. Perform the steps as indicated in the flow chart. 

Move MARKER T o  
Subtract Present 
Amplitude Reading F 
P r e v i o u s l y  R e c o r d e  
60Hz Amplitude Reading. 
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4-1 97. CROSS TALK. 

4-198. The cross talk test measures the amount of undesirable energy in one channel that 
has been coupled across from the other channel. This is accomplished by placing a high 
signal level on one channel and then measuring the relative signal amplitude on the other 
channel which has a 1K ohm load across the input terminals (see Figure 4-16). 

33308/3325A 3582A 

J  J J J  
J J J  0 0 0 

O J  J  J  
J J J O  

J J J  J  
J J J J  J 

J  J A J J  e J J J J 

1 K 
HOODED GR 
CONNECTOR 

3582-4-16 

- 
Figure 4-16. Cross Talk Measured On Channel B. 

4-1 99. Recommended Test Equipment. 

3325A Synthesizer/Function Generator Option 002 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

Hooded GR Connector 

4-200. Instrument Control Settings. 

3582A: Preset 
FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . . .  .SET CENTER 
FREQUENCY SPAN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kHz 
FREQUENCY ADJUST. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .25kHz 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MARKER. ON 
MARKER POSITION. . . . . . . . . . . . . . . . . . . . . .  .Adjust to 25kHz 

. . . . . . . . . . . . . . . . . . . . . . . .  SENSITIVITY (Channel B). - 5OdBV 
AVERAGE NUMBER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8  

3325A: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREQUENCY 25kHz 

AMPLITUDE (High Voltage ON). . . . . . . . . . . . . . . . .  .14.14Vrms 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FUNCTION. .SINE WAVE 

4-201. Perform the steps as indicated in the flow chart. 
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Channel B SENSITIVITY 

AMPLITUDE REFERENCE 

MARKER REL To On. 

( End ) (Already Tested) 

Figure 4-17. Cross Talk. 
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Model 3582A 

4-202. INPUT IMPEDANCE TEST. 

Manual Performance Test 4.206. Recommended Test Equipment. 

4-203. The input impedance test verifies that the input resistance is 1 Mohm + 30 Kohm and 
the capacitance is less than 60pf. The test uses the Periodic Noise source and an attenuator 
compensation network formed by a series resistance paralleled by a capacitor. 

Figure 4-1 8. lnput Compensation Network. 

4-204. The network may be made by soldering a 56pf capacitor -hp- Part No. 0140-0191 
across a 1 Mohm resistor -hp- Part No. 0698-7332. The network is then connected be- 
ween the "high" input terminals of channels A and B (see Figure 4-18). 

4-205. The test is then performed by placing the Noise Source Output on one input channel 
and then measuring the effect of the attenuator on the input of the second channel. By using 
a dual channel amplitude display and the amplitude transfer function, the input resistance 
can be measured (ideally a -6dB drop) and the capacitance limits determined (using the 

I 

Input Resistance Input Capacitance 

Figure 4-19. Effects Of The Compensation Network On Input. 
I 

amplitude and slope of the transfer function at higher frequencies, ideally a flat trace in- 
dicating 56pf, see Figure 4-19). The input attenuator is checked by using three selected Sen- 
sitivity settings. 

Compensation Network: Capacitor 56pf -hp- Part No. 0140-0191 
Resistor 1 Mohm 1% -hp- Part No. 0698-7332 

4-207. Instrument Control Settings. 

3582A: Preset 
INPUT SENSITIVITY (both channels). .............. + 20dBV 

................................... AVERAGE NUMBER 32 
........................... DISPLAY AMPLITUDE B. .ON 

INPUT MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BOTH 
.............................................. MARKER ON 

4-208. Perform the steps indicated in the flow chart. 



: Capacitor 56pf -hp- Part No. 0140-0191 
~p- Part No. 0698-7332 

both channels). . . . . . . . . . . . . . .  + 20dBV 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 
E B.............................ON 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BOTH 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 

1 the flow chart. 

P r e s s  AVERAGE 
RESTART. I 

Figure 4-20. Input Impedance. 
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4-209. NOISE SOURCE OUTPUT IMPEDANCE. 

4-210. The noise source output impedance test verifies that the impedance is less than 2 
ohms by comparing amplitudes at 25kHz with and without a 50 ohm load. 

4-21 1. Recommended Test Equipment. 

Termination: 50 ohms 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

4-21 2. Test Equipment Setup. 

4-213. Connect the IMPULSE output to the TRIGGER input on the rear panel of the 
3582A. Then, set the TRIGGER switch to  EXT. Connect the NOISE SOURCE OLITPLIT 
to the Channel A input. The NOISE SOURCE LEVEL should be set to maximum and the 
function set to PERIODIC. 

4-21 4. Instrument Control Setting. 

3582A: Preset 
INPUT SENSITIVITY (Channel A Only). . . . . . . . . . . . . . . . .  .3V 
COUPLING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AC 
TRIGGER LEVEL..  . . . . . . . . . . . . . . . . . . . . . .  .FREE RUN OFF 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O N  
SCALE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LINEAR 
AMPLITUDE REFERENCE LEVEL. . . . . . . . . . . . .  .Position #5 
AVERAGE NUMBER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 8  
MARKER POSITION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .25 kHz 
PASSBAND SHAPE. . . . . . . . . . . . . . . . . . . . . . . . . . .  .UNIFORM 

4-215. Perform the steps as indicated in the flow chart. 
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START 0 
L 1 TIME AVERAGE TO On. 1 

MARKER REL To On. 

Press A V E R A G E  I RESTART ) 
I 

I Read Relative Marker 
Amplitude. I 

> .96? Fail 

Y E S  

Disconnect IMPULSE Out- 
put From The EXTERNAL 

I 

Return Trigger Switch To 

Figure 4-21. Noise Source Output Impedance. 
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4-21 6. NOISE SOURCE AMPLITUDE. 

4-217. The noise source amplitude test verifies that energy is outputed at a constant level for 
each span and resulting frequency displayed. In RANDOM, the noise is averaged and the 
results tested for constant amplitude for all frequencies of the selected span. 

4-2 1 8. Recommended Test Equipment. 

Termination: 50 ohms 
Compatible shielded (coax) cables with appropriate adaptors. 

4-2 19. Test Equipment Setup. 

4-220. Connect the NOISE SOURCE OUTPUT to Channel A using a 50 ohm termination. 
Verify that the NOISE SOURCE LEVEL is in the detented position indicating maximum 
output amplitude. 

4-221. Instrument Control Settisg. 

3582A: Preset 
INPUT SENSITIVITY (Channel A only). . . . . . . . . . . . . . .  1OdBV 
COUPLING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DC 

........................................... MARKER. .ON 
MARKER POSITION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kHz 

. . . . . . . . . . . . . . . . . . . . . . . . . .  FREQUENCY MODE. .O-START 
. . . . . . . . . . . . . . . . . . . . . . . . . .  PASSBAND SHAPE. .UNIFORM 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE NUMBER 8 

4-222. Perform the steps as indicated in the flow chart. 

Scans by ARTEK MEDLQ => 



Sweep Marker Across The 
Display And Note The 
Maximum And minimum 
Amplitudes. 

1 i 

Amplitude <,>La 

Return to top 
of next column 

Return to top 
of next column 

Return to top 
of next column Figure 4-22. Noise Source Amplitude. 
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4-223. CAI.IBRATI[IN ACCURACY. 

4-224. The calibration accuracy test checks the amplitude of the calibration signal at 
selected frequencies. 

4-225. Instrument Control Settings. 

3582A: Preset 
SCALE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LINEAR 
INPUT SENSITIVITY (Both channels). . . . . . . . . . . . . . . . . .  CAL 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
MARKER POSITION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kHz 

4-226. Perform the steps as indicated in the flow chart. 
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Read Marker Amplitude. I 
Amplitude 
20  + .5V? 

I YES 

MARKER POSITION To 
25KHz. 

Read Marker Amplitude. L 

(Already Tested) 

" 
".(- , 

MARKER POSITION To 
1 KHz. 

DISPLAY A To OFF. I DISPLAY B To ON. I 

INPUT MODE To B. 47 
Figure 4-23. Calibration Accuracy. 
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4-228. The frequency accuracy test uses an external signal source to verify that the digital 
local oscillator and marker frequency readout are operating within specifications. 

4-229. Recommended Test Equipment. 

3325A Synthesizer/Function Generator 

Termination: 50 ohms 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

4-230. Test Equipment Setup. 

4-231. Connect the 3325A to the Channel A input of the 3582A using a 50 ohm load. 

4-232. Instrument Control Settings. 

3582A: Preset 
INPUT SENSITIVITY (Channel A only). . . . . . . . . . . . . . .  1OdBV 
FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . . .  .SET CENTER 
FREQUENCY ADJUST. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .25kHz 
FREQUENCY SPAN  HZ 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
PASSBAND SHAPE. . . . . . . . . . . . . . . . . . . . . . . . . . . .  HANNING 

3325A: 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25kHz 
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.05dBm 
FUNCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SINE WAVE 

4-233. Perform the steps as indicated in the flow chart. 
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START (7 
I Move Marker To Peak Of 

25KHz spectrum. 

Read Marker Frequency. & 

Figure 4-24. Frequency Accuracy. 
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4-234. LINEARITY. 

4-235. The linearity test checks the amplitude accuracy of the 3582A when a signal of less 
than full scale level is present on the input. 

4-236. Recommended Test Equipment. 

3325A Synthesizer/Function Generator 

Termination: 50 ohms 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

4-237. Connect the 3325A to both channels A and B using one 50 ohm load. 

4-238. Instrument Control Settings. 

3582A: Preset 
INPUT SENSITIVITY (Both channels). . . . . . . . . . . . . . .  + lOdBV 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
MARKER POSITION. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .13.2kHz 
AVERAGE NUMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 

3325A: 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.2kHz 
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.01 dBm 
FUNCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .SINE WAVE 

4-239. Perform the steps as indicated on the flow chart. 

Table 4-8. 3582A Test Limits. 

Scans by ARTEK MEDU => 

Amplitude Reference Level 

#2 
#3 
#4 
#5 
#6  
#7 
#8 

3325A Amplitude IdBm) 

12.01 
2.01 

- 7.99 
- 17.99 
- 27.99 
- 37.99 
- 47.99 

3582A Test Limits (dB) 

- 10.21- 9.80 
- 20.21 - 19.8 
- 30.31- 29.7 
- 40.41 - 39.6 
- 50.81-49.2 
-62.51- 58.1 
- 81.41-65.2 



I MARKER REL To ON. 
Press SET REF. 

D e c r e m e n t  3 3 2 5 1 4  
AMPLITUDE By -1 OdBm. 

Increment AMPLITUDE 
REFERENCE LEVEL By 1 
Position. 

I RMS AVERAGE TO On. I 

Read Marker Amplitude. G 
Specification 

Given In 
Table 4-8? 

INPUT MODE To B. ! MARKER REL To OFF. 
DISPLAY A To OFF. 
DISPLAY B TO On. . I 

LEVEL To Posit ion 
(NORM). 

I AVERAGE To OFF. ( 

3 3 2 5 A  AMPLITUDE To 

Increment AMPLITUDE 
REFERENCE LEVEL By 1 

Press AVERAGE I RESTART. I 

NO (Already Tested) 

Figure 4-25. Linearity. 
4-5 1 /4-52 
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4-240. ATTENUATOR ACCURACY. 

4-241. The attenuator accuracy test checks the 3582A input attenuator by using the marker 
amplitude readout to  measure a known input level on each attenuator setting. 

4-242. Recommended Test Equipment. 

3325A Synthesizer/Function Generator 

Termination: 50 ohms 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

4-243. Test Equipment Setup. 

4-244. Connect the 3325A output to both channels A and B using one 50 ohm load. 

4.245. Instrument Control Settings. 

3582A: Preset 
INPUT SENSITIVITY (Both channels). . . . . . . . . . . . . . .  + lOdBV 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
MARKER POSITION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lkHz 
CHAS-ISOL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ISOL 

3325A: 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lkHz 
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 22.01dBM 
FUNCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .SINE WAVE 

4-246. Perform the steps as indicated in the flow chart. 

Table 4-9. 3582A Attenuator Accuracy. 

Scans by ARTEK MEDM * 

3582A Sensitivity (dBV) 

+ 30  
+ 20 
+ 1 0  

0 
- 1 0  
- 20 
- 30  
- 40 
- 50 

3325A Amplitude (dBm1 

22.01 
22.01 
22.01 
12.01 

2.01 
- 7.99 
- 17.99 
- 27.99 
- 37.99 

3582A Test Limit (dB REL) 

O+ .2 
O k  .2 
o* .2 

-1Ok.2 
- 20 + .2 
- 3 0 k  .2 
-4Ok.2 
- 50k  .2 
-6Ok.2  



D e c r e m e n t  3 3 2 5 A  
AMPLITUDE By 10dBm 
(See Table 4-91, 

On channel under test. 
" Both channels. 

Figure 4-26. Attenuator Accuracy. 
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4-247. INPUT FILTER AND ANALOG TO DIGITAL CONVERTER FLATNESS. 

4-248. A signal source is used to  check the flatness of the input filter and analog to digital 
converter by providing a sine wave at selected frequency intervals. The variation between the 
amplitude of the reference frequency and the remaining frequencies is obtained by using the 
relative marker readout. 

4-249. Recommended Test Equipment. 

3325A Synthesizer/Function Generator 

Termination: 50 ohms 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

4-250. Test Equipment Setup. 

4-251. Connect the 3325A to both channels A and B using one 50 ohm load. 

4-252. Instrument Control Settings. 

3582A: Preset 
INPUT SENSITIVITY (Both channels). . . . . . . . . . . . . . . . . .  OdBV 
FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . . . . . . .  .O-START 
FREQUENCY SPAN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2.5kHz 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
MARKER POSITION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2.5kHz 

3325A: 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.5kHz 
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.0ldBm 
FUNCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .SINE WAVE 

4-253. Perform the steps as indicated in the flow chart. 

Table 4-1 0. 3325A Frequency Settings (kHz). 

Table 4-1 1. 3325A Frequency Settings (kHz). 

Scans by AR TEK MEDL4 => 



START i-i 
I MARKER REL To On. 

Press SET REF. 1 

Read Relative Marker 
Amplitude. 

lncrement 3325A FRE- 

I Move Marker To Corres- 
pond To New Frequency. I 

I l n c r e m e n t  Span  
Necessary. I f  I 

I 3325A FREQUENCY To 
1 KHz. I 
FREQUENCY SPAN To 
10KHz. 

MARKER REL To OFF. I MARKER POSITION To 
1 KHz. I 

I MARKER REL To ON. 
Press SET REF. I 

Amplitude. 

END 

(Already Tested) 

lncrement 3325A FRE- 
QUENCY, See Table  
4-11. 

Move Marker To Corres- 
pond To New Frequency. I 

INPUT MODE TO 6. 
DISPLAY A To OFF. 
DISPLAY B To ON. 
MARKER REL To OFF. 
FREQUENCY MODE To 

3325A FREQUENCY To 
2.5KHz. i'i 

I MARKER REL To ON. 1 I Press SET REF. I 

MARKER POSITION To 
2.5KHz. 

Figure 4-27. Input f i l ter And Analog To Digital Converter Flatness. 
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4-254. ATTENUATOR FLATNESS. 

4-255. The attenuator flatness test uses a signal source, to supply a constant amplitude for 
several frequencies, in conjunction with the relative marker readout to assure flatness at 
each attenuator setting. 

4-256. Recommended Test Equipment. 

3325A Synthesizer/Function Generator 

Termination: 50 ohms 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

4-257. Test Equipment Setup. 

4-258. Connect the 3325A to  both channels A and B using one 50 ohm load. 

4-259. Instrument Control Settings. 

3582A: Preset 
. . . . . . . . . . . . . . .  INPUT SENSITIVITY (Both channels). .30dBV 

FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . . . . . . .  .O-START 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MARKER ON 

MARKER POSITION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2.5kHz 
CHAS-ISOL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ISOL 

3325A: 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.5kHz 
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.01 dBm 
FUNCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .SINE WAVE 

4-260. Perform the steps as indicated in the flow chart. 

Table 4-1 2. 3325A Amplitude Settings. 

Scans by ARTEK MEDU => 

3582A Sensitivity (dBV) 

+ 30 
+ 20 
+ 10 

0 
-10 
- 20 
- 30 
- 40 
- 50 

3325A Amplitude (dBm) 

22.01 
22.01 
22.01 
12.01 
2 .o 1 

- 7.99 
- 17.99 
- 27.99 
- 37.99 



---- 

I 

@;$w-w 

Decrement SENSITIVITY 

INPUT MODE To B. 
DISPLAY A To OFF. 

(See Table 4-1 2). 

Figure 4-28. Attenuator Flatness. 
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4-261. LOCAL OSCILLATOR/MIXER SPURS. 

4-262. To test for spurs, the local oscillator output is internally mixed with a reference signal 
(generated by an external source) by using the SET CENTER frequency mode of operation. 
The marker readout is then used to verify that all frequencies other than the reference fre- 
quency, the negative frequency, and OHz contain spurious products below specified limits. 

4-263. Recommended Test Equipment. 

3325A Synthesizer/Function Generator 

Termination: 50 ohms 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

4-264. Test Equipment Setup. 

4-265. Connect the 3325A to both channels A and B using one 50 ohm load. 

4-266. Instrument Control Settings. 

3582A: Preset 
INPUT SENSITIVITY (Both channels). . . . . . . . . . . . . . . . . .  OdBV 
FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . . .  .SET CENTER 
FREQUENCY ADJUST. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2.5kHz 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
MARKER POSITION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2.5kHz 
PASSBAND SHAPE. . . . . . . . . . . . . . . . . . . . . . . . . . . .  HANNING 
AVERAGE NUMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

3325A: 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.5kHz 
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.0ldBm 
FUNCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .SINE WAVE 

4-267. Perform the steps as indicated in the flow chart. 

Scam by ARTEK MEDL4 => 



START a 
* 

RMS AVERAGE To ON. 

I 

RETURN A 0 Use FREQUENCY AD- 
JUST Control To Incre- 
ment Center Frequency 
By 2.5KHz. 

I Move barker To Highest 
Amplitude Corresponding 
To 3325A Input Fre- AVERAGE To OFF. P I quency. I 

Read Marker Frequency. ri 
I MARKER POSITION To 

25KHz. I 
Same As 
3325A? 

FREQUENCY ADJUST For 
12.5KHz Center Frequen- 

Use Marker To Verify That 
All Frequencies Displayed 
Other Than The 3325A 
Frequency, Negative Fre- 
quency, And OHz Are 
Less Than -75dBV. 

I RMS AVERAGE To ON. I 

RETURN A 

I 

AVERAGE To OFF 

OHz Center Frequency. 
MARKER To 2.5KHz. 
INPUT MODE To B. 
DISPLAY A To OFF. 
DISPLAY B To ON. 

IC 3325A FREQUENCY To 
2.5KHz. 

( RETURN A 

Figure 4-29. Local Oscillator Mixer Spurs. 
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4-268. DIGITAL FILTER NOISE. 

4-269. To check for digital filter noise, a source signal is inputed and adjusted in frequency 
such that the fundamental is within the range of each span selected. Then for each span, 
noise (when found above a specified level) appears as spurious responses which are not 
associated with the fundamental or its harmonics. 

4-270. Recommended Test Equipment. 

3325A Synthesizer/Function Generator 

Termination: 50 ohms 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

4-27 1. Test Equipment Setup. 

4-272. Connect the 3325A to both channels A and B using one 50 ohm load. 

4-273. Instrument Control Settings. 

3382A: Preset 
INPUT SENSITIVITY (Both channels). . . . . . . . . . . . . . . . . .  OdBV 
FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . . . . .  .SET START 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AVERAGE NUMBER 4 
FREQUENCY ADJUST. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OHz 

3325A: 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.25kHz 
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.OldBm 
FUNCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .SINE WAVE 

4-274. Perform the steps as indicated in the flow chart. 

Table 4-1 3. 3325A Frequency Settings. 

Scans by ARTEK MEDLQ * 

Third Harmonic 

18750 
7 500 
3750 
1875 

7 50 
375 
187.5 

75 
37.5 
18.75 

7.5 
3.75 

Second Harmonic 

12500 
5000 
2 500 
1250 

500 
2 50 
125 

5 0 
25 
12.5 

5 
2.5 

3582A Span 

25 KHz 
10 KHz 

5 KHz 
2.5KHz 
1 KHz 
500 
2 50 
1 00 

5 0 
25 
10 

5 

3325A Frequency 

62 50 
2 500 
1250 
6 50 
2 50 
125 

62.5 
25 
12.5 

6.25 
2.5 
1.25 



RMS AVERAGE To ON. I 
Average 

Complete? 

Frequencies Except Fun- 
damental, 2nd, And 3rd 
Harmonics. See Table 
4-1 3. 

l Decrement SPAN Control 
One Position. 

Decrement 3325A FRE- 
QUENCY. See Table  
4-1 3. 

I Press AVERAGE 
RESTART. 

(Already Tested) 

Channel END 

FREQUENCY SPAN To 
25KHz. 

INPUT MODE To B. 
DISPLAY A To OFF. 
DISPLAY B To ON. 

3325A FREQUENCY To 
6250Hz. 

V e r i f y  T h a t  
AVERAGE Is On. RMs  I 

Figure 4-30. Digital Filter Noise. 
4-6 1 /4-62 

v 4 

Scam by ARTEK MEDLQ => 

v 
Press AVERAGE 

v RESTART. 



4-275. DIGITAL FILTER OPERA'TION. 

4-276. An external source is used to check digital filter operation by supplying signals to 
determine flatness between the frequency limits of each span and also a signal used to check 
for the aliasing of data about the effective sample rate for each span. 

4-277. Recommended Test Equipment. 

3325A Synthesizer/Function Generator 

Termination: 50 ohms 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

4-278. Test Equipment Setup. 

4-279. Connect the 3325A to both channels A and B using one 50 ohm load. 

4-280. Instrument Control Settings. 

3582A: Preset 
INPUT SENSITIVITY (Both channels). . . . . . . . . . . . . . . . . .  OdBV 
FREQUENCY MODE..  . . . . . . . . . . . . . . . . . . . . . . .  .SET START 
FREQUENCY ADJUST. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OHz 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
MARKER POSITION. . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . .  .2.5kHz 
COUPLING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DC 

3325A: 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.5 kHz 
AMPLITUDE..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.0ldBm 
FUNCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .SINE WAVE 

4-281. Perform the steps as indicated in the flow chart. 

Table 4-14. 3325A Frequency Settiqgs. 

Scans by ARTEK MEDL4 => 

3325A Frequency = 3.996 x Span 

99.9 KHz 
39.96KHz 
19.98KHz 
9.99KHz 

3996 
1998 
999 
399.6 
199.8 
99.9 
39.96 
19.98 

3582A Span 

25 KHz 
10 KHz 

5 KHz 
2.5KHz 
1 KHz 
500 
2 50 
1 00  

5 0 
25 
10 

5 

3325A Frequency = 1110 Span 

2.5KHz 
1 KHz 
500 
2 50 
100 

5 0 
25 
10 

5 
2.5 
1 
.5 



FREQUENCY To 

Marker Amplitude. 

ept About OHz. 

FREQUENCY MODE To 
SET START. 

DISPLAY A To OFF. 
DISPLAY B To ON. 

" Or as close as posstble. 
""Wait until time record is complete. 

3582-4-3 1 

Figure 4-31. Digital Filter Operation. 
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4-282. AC COUPLING. 

4-283. AC Coupling is checked by noting the change in amplitude when the frequency, from 
an external source, is reduced from lkHz to 1Hz. 1Hz and lower frequencies are in the 
region of amplitude attenuation since the AC Coupling network acts as a high pass filter. 

4-284. Recommended Test Equipment. 

3325A Synthesizer/Function Generator 

Termination: 50 ohms 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

4-285. Test Equipment Setup. 

4-286. Connect the 3325A to both channels A and B using one 50 ohm load. 

4-287. Instrument Control Settings. 

3582A: Preset 
INPUT SENSITIVITY (Both channels). . . . . . . . . . . . . . .  - lOdBV 
FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . . .  .SET CENTER 
FREQUENCY SPAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50Hz 
FREQUENCY ADJUST. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I  kHz 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
MARKER POSITION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kHz 
COUPLING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AC 

3325A: 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1kHz 
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.56dBm 
FUNCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .SINE WAVE 

4-288. Perform the steps as indicated in the flow chart. 

Scans by ARTEK MEDU * 



Press SET REF. 1 
3 3 2 5 A  FREOUENCY To 1 lHz .  

I FREOUENCY ADJUST For 
1 Hz Center Frequency. 

MARKER POSITION t o  + 
MARKER REL To ON. 

Amplitude. 

V E  S 
3 3 3 2 5 A  FREQUENCY To 

1 KHz. 

(Already Tested) 

INPUT MODE To B. 
DISPLAY A To OFF. 
DISPLAY B To ON. 
FREOUENCY ADJUST For 

1 KHz Center Frequen- 
cy. 
MARKER REL To Off .  
MARKER POSITION To 

1 KHz. 

Figure 4-32. AC Coupling. 
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4-289. SPECIAL SPLIRS. 

4-290. The special spurs test uses an external source to supply signals which are above the 
upper frequency limit of the 3582A. The marker is then set to specific frequencies where the 
amplitude is checked to determine if any aliased products of the input appear in the spectral 
display. 

4-291. Recommended Test Equipment. 

3325A Synthesizer/Function Generator 

Termination: 50 ohms 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

4-292. Test Equipment Setup. 

4-293. Connect the 3325A to both channels A and B using one 50 ohm load. 

4-294. Instrument Control Settings. 

3582A: Preset 
INPUT SENSITIVITY (Both channels). . . . . . . . . . . . . . .  - lOdBV 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  FREQUENCY MODE. O-START 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREQUENCY SPAN. lOkHz 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MARKER ON 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MARKER POSITION. lOkHz 
................................ AVERAGE NUMBER.. .16 

3325A: 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71920Hz 
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.56dBm 
FUNCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .SINE WAVE 

4-295. Perform the steps as indicated in the flow chart. 

Scans by ARTEK MEDGQ => 



Scans by => AREK MEDW @ -3-2005 

START 

I 
3 

RETURN A 

I 

3325A FREQUENCY To 
77400Hz. 

FREQUENCY SPAN To 
25KHz. 

MARKER POSITION To 
25KHz. 

RETURN A 

I 

RETURN A 

I MARKER POSITION To 
13.7KHz. I 

I 3325A AMPLITUDE To 
5dBM. I 

\ (Already Tested) 

3325A AMPLITUDE To i+l 
3325A FREQUENCY To I 7 1920Hz. I 

INPUT MODE To B. 
DISPLAY A To OFF. 
DISPLAY B To ON. 
FREQUENCY SPAN t o  

10KHz. 
MARKER POSITION To 

10KHz. 1 

I RMS AVERAGE t o  ON. I 

Read Marker Amplitude. 9 
RMS AVERAGE To OFF. 9 

RETURN A 0 

Figure 4-33. Special Spurs. 
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4-296. PHASE ACCURACY. 

4-297. The phase accuracy test checks the relative phase relationship between the harmonics 
of a square wave signal to determine if the 3582A is within specification in phase with respect 
to frequency. 

4-298. Recommended Test Equipment. 

3325A Synthesizer/Function Generator 

Termination: 50 ohms 

Compatible shielded (coax) interconnecting cables with ap- 
propriate adaptors. 

4-299. Test Equipment Setup. 

4-300. Connect the 3325A to both channels A and B using one 50 ohm load. 

4-301. Instrument Control Settings. 

3582A: Preset 
INPUT SENSITIVITY (Both channels). . . . . . . . . . . . . . . . .  .OdBV 

. . . . . . . . . . . . . . . . . . . . . . . . . .  DISPLAY AMPLITUDE A.  .OFF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DISPLAY PHASE A. .ON 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  TRIGGER LEVEL. .CENTERED 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TRIGGER SLOPE. .ON(-) 

MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
MARKER POSITION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kHz 

3325A: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREQUENCY lkHz 

AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.ldBm 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  FUNCTION. .SQUARE WAVE 

4-302. Perform the steps as indicated in the flow chart. 

Figure 4-34. Sample Phase Display. 
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Figure 4-35. Phase Accuracy. 
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C 
w 

Adjust TRIGGER LEVEL 
For a Display Similar To 
That In Figure 4-34.  

TRIGGER REPETITIVE To 

MARKER REL To On. 

20KHz Relative. 

D i v i de  Marke r  Phase 
Reading By 10.  This Is 
The Incremental Phase 
Between Harmonics. 
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.A 

r- 

m INPUT MODE To B. 
PHASE A To OFF. 

MARKER POSITION t o  PHASE B To ON. 
2KHz Relative. TRIGGER REPETITIVE To 

ON. 
MARKER REL To OFF. 
MARKER POSITION To 

1 1KHz. 
Read Marker Phase. - 

Press MARKER SET REF. 
END 

3582 -4 -35  



[IPERATIONAL VERIFICATION TEST CARD 

Hewlett-Packard Model 3582A 
Spectrum Analyzer 
Serial No. 

Test Performed By 
Date 

ROM Self Test: Pass Fail 

Display Accuracy: 

Frequency (Hz) 0 12500  2 5000  

Reading + 2 5 0  Hz - 
Calibrator Accuracy: 

Pass Fail 

25 Amplitude Readings CH A 

(1  kHz to 2 5  kHz) 22.0 k 0 . 2  dBV CH B 
- 

Amplitude Accuracy and Flatness: 

Noise: 

CH A ( k 0 . 5 )  

Frequency (kHz) 2.5 22.5 

Span 25  kHz 25  kHz 500 Hz 

Noise Floor Noise Floor Line Related 

Test < - 8 5  dB < - 1 2 0 d B  Noise < - 1 2 0  dB 

CH A 
Noise 

CH B 

L.O. CH A 

Spurs CH B 

CH B ( k 0 . 5 )  

2.5 22.5 

1 
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+ 3 0  

Sensitivity + 1 0  

- 1 0  



Harmonic Distortion: 

Common Mode Rejection: 

CH B 

2nd 3rd Harmonic 

Frequency Accuracy: 

Amplitude 

Reading 

CH A 

2nd 3rd 

Marker 

Amplitude 

Reading 

Reading at 2 5  kHz + 0.5 Hz C H A  - CH B 

Phase Accuracy: 

< - 6 6  dB 

< - 6 4  dB 

- 
Pass Fail 

Maximum Variation at CH A 

5th Harmonic < + 10'  CH B 

Frequency CH A CH B 

5 0  HZ 

6 0  Hz 

Amplitude and Phase Match Between Channels: 

CH A 

Pass Fail 

Marker Reading < + 0.8 dB 

Variation < f  5O 
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MANUAL PERFORMANCE TEST CHECK LIST 

Test Description Pass Fail 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Noise Floor. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Harmonic Distortion. 

. . . . . . . . . . . . . .  Intermodulation Distortion and Vernier Range. 

Common Mode Rejection. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cross Ta l k . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lnput Impedance. 

. . . . . . . . . . . . . . . . . . . . . . .  Noise Source Output Impedance. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Noise Source Amplitude. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Calibration Accuracy. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frequency Accuracy. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Linearity 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Attenuator Accuracy. 

Input Filter and Analog t o  Digital Converter Flatness. . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Attenuator Flatness. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Local Oscillator Spurs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Digital Filter Noise. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Digital Filter Operation. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ACCoupling 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Special Spurs. 

Phase Accuracy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 
3/4 
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WARNING 

Maintenance described herein is performed 
with power supplied to the instrument, and pro- 
tective covers removed. Such maintenance 
should be performed only by service-trained 
personnel who are aware of the hazards in- 
volved (for example, fire and electrical shock). 
Where maintenance can be performed without 
power applied, the power should be removed. 
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Model 3582A Adjustment Procedures 

SECTION V 

ADJUSTMENT PROCEDURES 

5-1. INTRODUCTION. 

5-2. This section describes adjustments and checks required to return the 3582A to peak 
performance when repairs have been made. Adjustments are presented in the following 
order: 

a. Power Supply Adjustments. 
b. CRT Control Adjustments. 
c. CRT Calibration Adjustments. 
d. 45.8752 MHz Adjustment. 
e. Back-gate Bias Adjustment. 
f. Input Board Adjustment. 
g. Pseudo-random Noise Source DC Adjustment. 

NOTE 

An automated adjustment procedure is included in the 
3582A/9825A Test Cartridge. (See Section IV Paragraph 4-122 of 
the Service Manual.) 

5-3. TEST POINT AND ADJUSTMENT LOCATIONS. 

5-4. Test point and adjustment locations are supplied as assembly locators within the text 
and as an instrument locator (foldout) at the end of this section. Most of the test points and 
adjustments are accessable with the assemblies in their card nests. Those adjustments requir- 
ing extender boards to access these points will indicate so. The High Voltage Adjustment re- 
quires access to the high voltage box through the bottom cover of the instrument as well as 
to the A13 assembly through the top cover. Most other adjustments can be made with only 
the top cover and metal shield removed. 

NOTE 

The adjustments requiring extender boards also require the 
removal of the 3582A metal shield for accessing test points. It is 
easiest to remove this shield before beginning the adjustment se- 
quence until it is required for the Input Board Adjustments. 

5-5. SAFETY CONSIDERATIONS. 

5-6. This section contains warnings and cautions that must be followed for your protection 
and to avoid damage to the instrument. 
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Adjustment Procedures Model 3582A 

I WARNING I 
Maintenance described herein is performed with power supplied to 
the instrument and protective covers removed. Such maintenance 
should be performed only by service trained personnel who are 
aware of the hazards involved (for example, fire and electrical 
shock). 

Always turn the 3582A power "off" before removing or replacing 
any of the printed circuit assemblies. 

I WARNING I 
The A13 Display board and A65 High Voltage board contain 
hazardous voltages capable of causing death. Use extreme caution 
when working in the proximity of these areas. 

5-7. ADJUSTMENT SEQLIENCE. 

5-8. The adjustment procedures are presented in a logical sequence that will minimize in- 
teraction between adjustments. Although the Performance Tests or a servicing process 
might indicate that only one or two adjustments are needed, we recommend that you start at 
the beginning and do all of the adjustments in the order in which they are given. 

5-9. CON'TROL SETTINGS. 

5-10. The proper control settings for the 3582A are given in the individual adjustment pro- 
cedures. 1f 'control settings are not given, they do not affect the adjustment being perform- 
ed. 

5-1 1. Pre-Adjustment Set-Up. 

5-12. This procedure will reset the 3582A into its turn-on state and insure minimum 
instrument-to-instrument discrepency. 

a. Set all FRAMED buttons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .On 
b. Set SCALE 10 dB/DIV.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .On 
c. Set AVERAGE NUMBER 4. . . . . . . . . . . . . . . . . . . . . . . . . .  .On 
d. Set all other buttons. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Off 

. . . . . . . . . . . . . .  e. AMPLITUDE REFERENCE LEVEL. Normal 
f. FREQUENCY SPAN. . . . . . . . . . . . . . . . . . . . . . . . . .  . 0  - 25 kHz 
g. TRIGGER LEVEL. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Free Run 

. . . . . . . . . . . . . . . .  h. INPUT CHANNEL A SENSITIVITY. .Cal 
VERNIER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cal 

. . . . . . . . . . . . . . . . . .  i. INPUT CHANNEL B SENSITIVITY. Cal 
VERNIER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cal 

j. INPUT MODE.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .A  
k. ISOL-CHAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chas 
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Model 3582A Adjustment Procedures 

5-1 3. POWER SUPPLY ADJUSTMENTS. 

5-14. These adjustments set the 27 kHz Power Supply Clock, the + and - 18 V References, 
the + 5 V supply voltage and current limit point, the - 15 volt power supply, and the CRT 
high voltage power supply. 

The power supply assemblies are located close to the 3582A fan 
and should be checked to verify adequate fan clearance after 
reinstallation. 

Equipment required: 

Electronic Counter (-hp- 5328A) 
Digital Voltmeter (-hp- 3455A) 
Oscilloscope (-hp- 1740A) 
High-Voltage Probe (-hp- 3440A-K05) 
10: 1 Probe (-hp- 10006D) 
Extender board (No. 1) (-hp- 03582-66533) 
Load resistor 2.5 Q 10 watt 5% (-hp- 081 1-2844) 
Alligator clips (2) (-hp- 1400-005 1) 

5-1 5. A1 7 Adjustments. 

a. Verify that the 3582A power is OFF. 

b. Remove the metal shield to allow access to adjustments and test points. 

c. Place the A17 board on the extender board (No. 1). 

+ 1 8 V  T E S T P O I N T  

- C R Z Z -  
- C R Z 3 -  

- C R 6  - C R 5  

# 

Figure 5-1. Power Supply Control Board, A17 (Rev Cl. 
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Adjustment Procedures Model 3582A 

d. Set the Digital Voltmeter (DVM) to the DCV function, auto-range. 

e. Turn the 3582A power ON. 

f. Connect the DVM to A17TP + 18 V, low lead to  Chassis. Adjust A17R9 for a DVM 
reading between + 18.080 V and + 18.120 V. A check of the other supplies on A17 would be 
in order here (no adjustment is required for these). Check the following XA17 edge connec- 
tor pins for the approximate voltages listed: 

Pin 

3 
4 
5 
6 
8 
15 

Approximate Voltage 

-24 V 
+24 V 
- 5 v  
+ 5 v  
- 18 V 

+ 150 V 

g. Connect the Counter To  A17TP27 kHz. Adjust A17R15 for a Counter reading be- 
tween 26.9000 kHz and 27.1000 kHz. (It may take several seconds for the reading to 
stabilize.) 

h. Turn the power OFF, disconnect the DVM and Counter and replace the A17 assembly 
into its card nest. 

5-16. A16 Adjustments (+5.1 Volt Power Supply). 

a. Set the DVM to the DCV function, auto-range. 

R 3 1 .  -5 .1V AOJ +5 1V T E S T  POINT  

Figure 5-2. +5  V Power Supply Board, A16 [Rev Dl. 
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Model 3582A Adjustment Procedures 

b. Turn the 3582A power ON. 

c. Connect the DVM to A16TP +5,  low lead to Chassis. Adjust A16R31 for a DVM 
reading between + 5.0900 V and + 5.1 100 V. This adjustment is made under steady-state 
current demands of the 3582A (about 4.5 amps). 

d. Turn the power OFF and connect the 2.5 Q current-limit load between A16TP + 5 and 
chassis. Alligator clips are a convenient way to connect the load. 

e. Turn the power back ON and adjust R19 until DS3 (red current limit LED) just comes 
on. This adjusts the + 5  V power supply at approximately 2 amps above steady-state 
demands (about 6.5 amps). 

f. Turn the power OFF and disconnect the current-limit load and DVM. 

5-1 7. A1 8 Adjustment (- 15 Volt Power Supply). 

a. Set the DVM to the DCV function, autorange. 

b. Place the ISOL-CHAS switch in the CHAS position. 

c. Turn the 3582A power ON. 

d. Connect the DVM to A18TP ( -  15 V), low lead to Chassis. Adjust A18R2 for a DVM 
reading between - 14.8500 V and - 15.4500 V. 

e. Turn the power OFF and disconnect the DVM. 

-13V T t S T  P U l N T  
n n 

FLOATING + 4 ,  
a a a  

GROUND 

-13- I I 
Cl 

- CF- -C10- 

Figure 5-3. Linear Supply Board, A18 (Rev Bl. 
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Adjustment Procedures Model 3582A 

5-1 8. A1 3 Adjustments (High Voltage). 

Lethal voltages are present on surface components of the A13 
board. Use extreme care when working in proximity of this board 
and always leave the protective plexiglass shield in place. Ad- 
justments and test points are accessable through the shield. 

NOTE 

Foldout and refer to Figure 5-12 (shown at end of Section V) 
throughout the high voltage CR T control and CR T calibration ad- 
justments as necessary. 

a. Verify that the 3582A power is OFF. 

b. Set the DVM to the DCV function, autorange. 

c. Connect the DVM to A13TP + 100 V and adjust A13R38 for a DVM reading between 
+ 99.000 V and + 101.000 V. 

d. Turn the power OFF and disconnect the DVM. 

e. Set the 3582A front panel controls as follows: 

INTENSITY. .... .Fully Counter-Clockwise (CCW)(but not off) 
.................................... ASTIGMATISM Center 

............................................ FOCUS Center 
................ GRATICULE ILLUMINATION. .Fully CCW 

f. Adjust A13R6 (INT. THRESHOLD) full CCW. 

g. Turn the 3582A on its right side and remove the bottom cover. 

h. Remove the aluminum cover from the high-voltage box. 

Lethal voltages up to 18 kV are present inside the high-voltage 
box. Use extreme caution when the cover is removed. 

i. Connect tlie calibrated High-Voltage Probe to the DVM and set the DVM to the DCV 
function, 100 V RANGE (an input resistance of 10 M a  is required by the HV probe). 

j. Connect the High-Voltage probe to the plated-hole test point on the High Voltage 
board. The location of this test poin is shown in Figure 5-4. 
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Model 3582A Adjustment Procedures 

k. Turn the 3582A power ON. 

1. Adjust A13R46 (HV ADJ) for a DVM reading equal to the voltage marked on the high 
voltage tag in the high voltage box + or - .25%. If unable to perform this adjustment, 
recheck the DVM for the proper 100 V range and input resistance before referring to Section 
VIII, SERVICE. 

= 
C SS FOCUS 

ADJ PLATED HOLE 

I TEST POINT I 
Figure 5-4. High Voltage Board, A65. 

NOTE 

The closer this adjustment is made, the greater the expected life of 
the CR T will be. An overall adjustment accuracy better than I % is 
desired when the contributions from HVprobe, DVM, and tagg- 
ing accuracy are included. 

m. Turn the 3582A power OFF. 

n. Make the following preliminary adjustment on the A13 board: 

A1 3R6 (INT THRESHOLD). . . . . . . . . . . . . . . . . . . . . . . Fully CW 

o. Turn the 3582A power ON. 

p. Slide A9S1 into the "TEST" position (back). The display should appear similar to  
Figure 5-5. 

q. Adjust A13R6 (INT THRESHOLD) until the display just disappears. 

r. Turn the front panel INTENSITY control until the display reappears. 

s. Adjust A65R13 (GROSS FOCUS) for the best display focus. 

t. Adjust the front panel ASTIGMATISM control for the sharpest, most well-defined 
display. 

5-7 
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Adjustment Procedures Model 3582A 

u. Repeat Steps s and t to obtain the best display focus. 

v. Turn the 3582A power OFF. Replace the high voltage box aluminum cover and the 
bottom cover. Set the 3582A down off its side (normal upright position). 

I WARNING I 
Be sure all wires are securely inside the high-voltage box before 
replacing the aluminum cover. 

5-19. CRT CONTROL ADJUSTMENTS. 

5-20. These adjustments set the CRT display intensity, positioning, gain, and alignment to 
optimum levels. 

Preliminary 

a. Make the following preliminary front panel adjustments: 

INTENSITY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Fully CCW 
. . . . . . . . . . . . . . . . .  GRATICULE ILLUMIIVATION. .Fully CW 

b. Turn the 3582A power ON. 

c. Adjust A13R105 (FGD) for the most uniform intensity throughout the CRT. 

d. Adjust A13R112 (FGN) for a dim flood intensity on the CRT. 

e. Verify that A9S1 is still in the "TEST" position from the previous adjustments. 

GRAPHICS ALIGNMENT 

f. Refer again to Figure 5-5. Graphics alignment should result in a display quality of this 
order. 

g. Adjust A13R59 (X POS), A13R85 (Y POS), A13R54 (X GAIN), and A13R80 (Y 
GAIN) so that the display is vertically and horizontally aligned with the CRT graticule 
(Preliminary). 

h. Adjust A13R3 (PATT) for the straightest row of A's. 

i. Adjust A13R1 (X ALIGN) for the best alignment along the X axis. Align using the row 
of A's. 

j. Adjust A13R2 (ORTHO) for the best vertical alignment. Align using the square wave 
edges. 

k. Repeat Steps h and j for optimum alignment as in Figure 5-5. Some variations cannot 
be helped. Use the center of the display as a basis for judging the adjustment quality. 

I .  Adjust A10R14 to critically damp the square waves (eliminate overshoot and over- 
damping). 

5-8 
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Model 3582A Adjustment Procedures 

m. This completes the graphics alignment. Slide A9Sl back into the "RUN" position 
(forward) and turn the 3582A power OFF. 

X POS 
Y POS 
Y GAIN 
X GAIN 
PA TT 
ALIGN 
OR THO 

-I---$! 
I 
I 
I - - 

I  
I 

I 
I 

I  
I  
1 

INTEGRA TOR 

ADJUSTMENT SUMMARY 

Centers display horizontally (between 16th and 17th A). 
Centers display vertically (top of square waves). 
Fills graticule vertically (bottom of square waves). 
Fills screen horizontally (1st and 32nd A's). 
Straightens rows of A's (pincushion adjustment). 
Tilts display about X axis. 
Adjusts rising and falling square wave edges to be mutually perpen- 
dicular to vertical graticule lines. 
Adjusts damping on square wave edges. 

L - - A - - - L  
I I  
I I 
I I - --- - -- 
I  I 
I  I 
I I 

-I---t---I---I- 
I I  
I  I 

I  I 
I  I 

I  

I 

I I 
I  I 
I  I -- - 

I  I 
I 1 

I I  
I  I  

I I 
I I 
I 

NOTE 

I f  I  I  I  I I ,,I,, - I 

Some variations in these adjustments cannot be helped. The center 
of the display is the most critical and should be used as a basis for 
judging adjustment quality. 

OVERSHOOT OVERDAMPING 

_ - - -  I  

- - L - - l - - A - -  I 
I I I f I  I  

Figure 5-5. "Test" Display and Graphics Alignment Adjustment Summary. 

I I  I 
I  I I --- ----- -- 
I  I I  
I  I I 
I I I - p - - - t - - + - - - p - - t - - q - -  
I I  I 
I  I  I  

- L - - - I - - J - - - L - - l - - A - - - L - - I - - - 1 - - - L  
I  I I 
I I  I 
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Adjustment Procedures Model 3582A 

5-21. DISPLAY CALIBRATION ADJUSTMENTS. 

5-22. These adjustments calibrate the CRT display using the internally generated self-test 
displays. 

Equipment required: 

Digital Voltmeter (-hp- 3455A) 

a. Set the DVM to the DCV function, autorange. 

b. Connect the DVM to AlOTP + 10V. 

c. Turn the 3582A power ON. Adjust A10R202 for a DVM reading between + 9.9000 V 
and + 10.1000 V. 

d. Set the front panel controls as follows: 

NUMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8/128 
SHIFT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Out (released) 

e. Enter the self-test mode by holding in the restart pushbutton and momentarily pressing 
the reset pushbutton. Step to display number 3 with the restart pushbutton. 

f .  Adjust A13R59 (X POS) to place the start of the graphics on the first vertical graticule 
line. 

g. Adjust A10R53 (X REG) to place the start of the alphanumerics on the first vertical 
graticule line. 

h. Adjust A 13R54 (X GAIN) to place the end of the alphanumerics on the last (1  1 th) ver- 
tical graticule line. Readjust A13R59 (X POS) to keep the start of the alphanumerics in place 
as necessary. 

i. Adjust A10R19 (RAMP) to place the last (4th) negative pulse on the last (1 lth) vertical 
graticule line. 

j. Adjust A13R80 (Y GAIN) and A13R85 (Y POS) to fill the graticule vertically with the 
graphics. 

k. Adjust A10R41 (Y REG) to place the top row of alphanumerics 1 minor division (1/16 
inch) below the bottom horizontal graticule line. 

1. Adjust A14R42 (Y CHAR) to place the bottom row of the heading 1 minor division 
above the top horizontal graticule line. 

m. Repeat GRAPHICS ALIGNMENT Steps g through j, and m, and DISPLAY 
CALIBRATION Steps a through 1, to obtain the optimum display. All of these adjustments 
are slightly interactive. 
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SELF TEST SOFTWARE 

DISPLAY NO. 
DATE CODE 

GRAPHICS 

ALPHANUMERICS 

ADJUSTMENT SUMMARY 

X POS Places beginning of graphics on first vertical graticule line. 
X REG Places beginning of alphanumerics on first vertical graticule line. 
X GAIN Fills graticule horizontally with alphanumerics. 
RAMP Places last negative pulse on last vertical graticule line. 
Y GAIN Fills graticule vertically with graphics. 
Y POS Keeps display centered about the horizontal axis. 
Y REG Sets vertical position of alphanumerics. 
Y CHAR Sets vertical position of heading. 

NOTE 

Some variations in these adjustments cannot be helped. The center 
of the display is the most critical and should be used as a basis for 
judging adjustment quality. 

Figure 5-6. Self-Test Display 3 and Display Calibration Adjustment Summary. 
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Figure 5-7. Analog Display Driver Board, A10 (Rev C). 

n. Step to  display number 2 with the RESTART pushbutton, move the marker position 
potentiometer fully clockwise and back off 1 complete turn. 

o.  Adjust A10R71 (marker) to just change the marker bin position from 000376 to 000377 
as displayed by the 2nd number from the top on the right side of the display. 

SELF TEST 

DISPLAY NO. 
MARKER BIN 

POSITION 

I NOTE : lnt. threshold sets the relative intensity level between the vertical and horizontal traces. 

I I 

Figure 5-8. Self-Test Display 2 and Marker Bin Position. 

p. Adjust A13R6 (INT THRESHOLD) so that the vertical and horizontal lines are equal- 
ly bright. This occurs when they extinguish at the same time with the front panel intensity 
control. 
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q. Set the front panel intensity control to maximum (FULLY CW). 

r. Set the oscilloscope controls as follows: 

VERTICAL.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .1 V/DIV 
HORIZONTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lps/DIV 
INPUTCOUPLING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DC 

s. Connect the oscilloscope to A13TPIL with a 10:l probe. Use the vertical position con- 
trol on the oscilloscope to position the peaks of the waveform on the top horizontal graticule 
line. 

t. Connect the probe to A13TPZG. Adjust A13R109 for waveform peaks 4 minor divi- 
sions (8 V) below the top graticule line on the oscilloscope. 

u. Reduce the front panel intensity controlto a comfortable level. 

v. Turn the 3582A power OFF and disconnect the oscilloscope. 

5-23. 45.8752 MHz ADJUSTMENT. 

Method I. 

Equipment required: 

Frequency synthesizer: (-hp- 3325A or -hp- 3330B) 

Instrument control settings: 

3582A: Preadjustment settings 

FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . . .  .SET CENTER 
FREQUENCY ADJUST. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .25KHz 
SPAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250Hz 
SENSITIVITY (Channel A). . . . . . . . . . . . . . . . . . . . . . . .  + 10 dBm 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
MARKER POSTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .25 KHz 

3325A (or 3330B): 

FREQUENCY. . . . . . . . . . . . . . . . . . . . . . . . . . .  .25KHz (sine wave) 
AMPLITUDE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 13.01 dBm 

a. Connect the synthesizer output to the 3582A CHANNEL A INPUT. 

b. Verify that the marker is at the peak of the dispIayed spectrum. If it is not, adjust 
A3-C4. 

c. Switch the 3582A FREQUENCY SPAN to 250 Hz. In this span the spectrum will be 
completed in 10 seconds. 

d. Repeat Step b. This insures that frequency calibration is within 0.1 Hz. The specifica- 
tion is 0.75 Hz. 
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C4 45.8752MHz TPl 45.8752MHz 
ADJUSTMENT 

1 [ 1 la[ 1 
T P I  

I U O U U ~ ~ I U I ~ ~ - I ~ ~ I U I ~ I I ~  

Figure 5-9. Timing and Digital Interface Board, A3 (Rev B). 

Method 11. 

Equipment required: 

Electronic counter (-hp- 5328A) 
Extender board (No. 2) (-hp- 03582-66531) 

a. Verify that the 3582A power is turned OFF. 

b. Place the A3 assembly on the extender board (No. 2). 

c. Connect the ELECTRONIC COUNTER to A3TPl (OSC). 

d.  Turn the 3582A power ON. 

e. Adjust A3C4 for a counter reading of 45.8752 MHz -t .0001 MHz. 

f. Turn the 3582A power off, disconnect the ELECTRONIC COUNTER and replace the 
A3 assembly into its card nest. 

5-24. BACK-GATE BIAS ADJUSTMENT. 

Equipment required: 

Digital Voltmeter (-hp- 3455A) 

a.  With instrument power OFF, remove the A2 assembly and note the voltage marked on 
A2U 16. 

b. Set the DVM to the DCV function, autorange. 

c. Turn the 3582A power ON. 

5-14 
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TP3  
BACK-GATE B I A S  

AOJ. TEST P O I N T  

I I 

Figure 5-10. HP-IB Board, A2 (Rev B). 

d. Connect the DVM to A2TPl (VBG), adjust A2R5 for a DVM reading equal to the 
voltage noted in Step A + 1 %. 

e. Turn the power OFF and disconnect the DVM. 

5-25. INPUT BOARD ADJUSTMENTS (Channels A and B). 

5-26. These adjustments set the A to D Clock frequency, Sample-and-Hold DC noise floor, 
amplitude calibration, and attenuator compensation. 

Equipment required: 

Oscilloscope (-hp- 1740A) 
Synthesizer (-hp- 3330B) Option 005 
10: 1 probes (2) (-hp- 10006D) 
1 : 1 probe (-hp- 10007A) 
Extender board (No. 2) (-hp- 03582-6653 1) 
50 Q feed thru termination (-hp- 11048C) 

NOTE 

Foldout and refer to Figure 5-12 (shown at end of Section V) 
throughout the input board adjustments as necessary. 
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5-27. A-to-D Clock Adjustment. 

a. Verify that the 3582A power is OFF. 

b. Place A1 (Channel A) on the extender board (No. 2). 

c. Set the 3582A front panel controls to: 

INPUT MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 
SENSITIVITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 mV 
A COUPLING. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AC (-)  

d. Set the OSCILLOSCOPE controls to: 

Channel A 
VERTICAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I V/DIV 
INPUTCOUPLING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DC 

Channel B 
VERTICAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .005 V/DIV 
INPUTCOUPLING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AC 

Others 
HORIZONTAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .1  ps/DIV 
DISPLAY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Alternate 
TRIGGER SLOPE.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  - (negative) 
TRIGGER MODE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .External 
BANDWIDTH LIMIT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Off 

e. Connect the OSCILLOSCOPE external trigger input to AlTPH/C with a 10: 1 probe. 
Connect the OSCILLOSCOPE Channel A input to AlTPCLK with a 10:l probe. 

f. Turn the 3582A power ON. Adjust AlC145 for 7.7 ps to 7.9 ps between the rising edges 
of the 1st and 13th pulses. 

5-28. Sample-and-Hold DC Adjustment (also see pictures on page 8-1-10). 

g. Short AlTPLPF to ground (AITPGND) and set the Oscilloscope BANDWIDTH 
LIMIT control to ON. 

h. Connect the OSCILLOSCOPE Channel B. Input to AITPS/H using a 1:l probe with 
a low inductance tip. 

i. Adjust AlC141 until the DC (noise) levels between H/C pulses are equal. 

j. Verify that the droop between the 2nd and 13th pulse is I 1 mV. 

k. Turn the 3582A power OFF. Remove the ground from AlTPLPF and disconnect the 
OSCILLOSCOPE, then replace the A1 (Channel A) board into its card nest. 

1. Repeat Steps a through k for Channel B. 
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5-29. Amplitude Calibration. 

m. Set the 3582A front panel controls to: 

AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A & B  
SCALE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Linear 
AMPLITUDE REFERENCE LEVEL. . . . . . . . . . . . . .  Fully CCW 
PHASE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Both Off 
PASS BAND. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Flat Top 
AVERAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Off 
TRACE 1 & 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Off 
MARKER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  On 
RFL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Off 
FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . .  .0  - 25 kHz Span 
INPUT MODE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Both 
SENSITIVITY.. . . . . . . . . . . . . . . . . . . . . . .  .3  mV (both channels) 
A &  B COUPLING.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AC (-) 
TRIGGER LEVEL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Free Run 
REPETITIVE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  On 

n. Place a short across the Channel A input. Depress and hold the TIME A pushbutton 
and adjust the front panel Channel A DC BAL for a display line at the center horizontal 
graticule. Switch through each Channel A sensitivity to verify a DC level within 1 minor divi- 
sion of center for each. Also verify the 3 mV range with DC coupling to within 1 minor divi- 
sion of center. Release the TIME A pushbutton. 

o. Repeat Step n for Channel B. 

p. Remove any input shorts. Connect the synthesizer to Channels A and B using a 50 ohm 
feed thru termination and reset the following 3582A front panel controls to: 

AMPLITUDE. . . . . . . . . . . . . . . . . . . . . . . . . . .  .A  Only (Release B) 
INPUT MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 
SENSITIVITY (Channel A). . . . . . . . . . . . . . . . . . . . . . . . .  .300 mV 

q. Set the synthesizer to: 

AMPLITUDE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 7.44 dBm 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kHz 
LEVELING. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FAST 

r. Set the 3582A marker to 1 kHz. Adjust AlRlOl (GAIN) for a marker amplitude 
reading of 95.0 mV. 

s. Set the SYNTHESIZER and the 3582A marker to 22.5 kHz. Adjust A1 R45 (LPF) for a 
marker amplitude reading of 95.0 mV. 

t. Set the 3582A sensitivity to CAL and the marker to 1 kHz. Adjust AIR8 (CAL) for a 
marker amplitude reading of 20.0 volts. 
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u. Repeat Steps p through t for the Channel B A1 board. 

v. Turn the 3582A power OFF. 

5-30. Input Attenuator Compensation. 

w. Verify that the 3582A power is OFF. 
x. Re-install the metal shield which was removed for the previous 3582A adjustments. 

y. Turn the 3582A power ON. 

z. Set the 3582A front panel controls to: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AMPLITUDE A(Only) 
INPUT MODE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A(0nly) 
SENSITIVITY (Both Channels). . . . . . . . . . . . . . . . . . . . . . . . .  .3  V 
MARKER POSITION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kHz 

aa. Set the SYNTHESIZER to: 

AMPLITUDE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .12.5 dBm 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kHz 

bb. Record the marker amplitude reading, V10 

cc. Set the SYNTHESIZER and the 3582A marker to 22.5 kHz. Adjust AlC2(10) for the 
marker amplitude reading, V10, obtained in the previous step. 

dd. Repeat Steps z through cc for the Channel B A1 board. Use the "B" setting for the 
amplitude and input mode controls. 

ee. Remove the 50 ohm feed thru termination and set the 3582A front panel controls to: 

AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A(Only) 
INPUT MODE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A(0nly) 
SENSITIVITY (Both Channels). . . . . . . . . . . . . . . . . . . . . . . .  .30 V 
MARKER POSITION.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I  kHz 

f f .  Set the Synthesizer to: 

AMPLITUDE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .26.54 dBm 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kHz 

gg. Record the marker amplitude reading, Vl0o 

hh. Set the SYNTHESIZER and the 3582A marker to 22.5 kHz. Adjust AlCl  (100) for 
the marker amplitude reading V100, obtained in the previous step. 

ii. Repeat Steps ee through hh for the Channel B A1 board. Use the "B" setting for the 
amplitude and input mode controls. 

jj. Disconnect the SYNTHESIZER and turn the 3582A power OFF. 

5-18 

Scans by ARTEK MEDL4 => 



Model 3582A Adjustment Procedures 

5-31. PERIODIC-RANDOM NOISE SOURCE DC ADJUSTMENT. 

a. Set the 3582A front panel controls to: 

AMPLITUDE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .A (Only) 
SCALE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2  dB/DIV 
PASSBAND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  UNIFORM 
SENSITIVITY.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 10 dBV 
AMPLITUDE REFERENCE LEVEL. . . . . . .  - 20 dBV Full Scale 
NOISE SOURCE.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Random 
SPAN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Set Center-500 Hz Span 
CENTER FREQUENCY.. . . . . . . . . . . . . . . . . . .  .I800 to 2000 Hz 

b. Connect the noise source output to the Channel A input and turn the noise source level 
to maximum (FULLY CW). Turn the 3582A power ON. 

c. Adjust A4R33 (DC) to eliminate the spike at center frequency. 

d. Remove the connection from the noise source output to the Channel A input. Turn the 
3582A power OFF. 

Figure 5-1 1. Pseudo-Random Noise Generator Board, A4 (Rev D). 
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Figure 5-12. X I  Y, Z Amplifier and Display High Voltage Control Board, A13 (Rev C). 
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Figure 5-13. Adjustment and Test Point Locations. 
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S'ECTION V I  
REPLACEABLE PARTS 

6-2. This section contains information for ordering replacement parts. Table 6-3 lists parts 
in alphanumeric order of their reference designators and indicates the description, Hewlett- 
Packard Part Number of each part, together with any applicable notes, and provides the 
following: 

a. Total quantity used in the instrument (Qty column). The total quantity of a part is 
given the first time the part number appears. 

b. Description of the part. (See list of abbreviations in Table 6-1.) 

c. Typical manufacturer of the part is a five-digit code. (See Table 6-2 for list of manufac- 
turers.) 

d. Manufacturer's part number. 

6-3. Miscellaneous parts are listed in Table 6-3 following their respective assemblies. 
General miscellaneous parts are listed at the conclusion of Table 6-3. 

6-4. ORDERING INFORMATION. 

6-5. To  obtain replacement parts, address order or inquiry to your local Hewlett-Packard 
Field Office. (See Appendix A for list of office locations.) Identify parts by their Hewlett- 
Packard part numbers. Include instrument model and serial numbers. 

6-6. NON-LISTED PARTS. 

6-7. To obtain a part that is not listed, include: 

a. Instrument model number. 
b. Instrument serial number. 
c. Description of the part. 
d.  Function and location of the part. 

6-8. PROPRIETARY PARTS. 

6-9. Items marked by a dagger (t) in the reference designator column are available only for 
repair and service of Hewlett-Packard instruments. 

6-1 0. PRINTED CIRCUIT ASSEMBLIES. 

6-1 1. Printed circuit assemblies are listed in Table 6-3. An itemized parts listing of each 
assembly is located in the service group associated with the assembly. Table 6-3 indicates the 
service group associated with each printed circuit assembly. 
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Table 6-1. List of Abbreviations. 

Model 3582A 

UIIunnI 
*I salver Hz hem Icyc1eIe.I per s rond l  N W  ~g.tove WS#IOV~ zero 81 nllda 
A1 .l"m,num Izoro Imperalure ~ ~ f f ~ ~ l e n l l  SPOT songla pole doubla throw 
A amparell1 I 0  mmda dlamnsr ns nsnaaaondlsl = 10-9 seconds SPST slngls pols sngla throw 
Au gold tmm ompregnated nsr not laparatsly raplacsabla 

mcd tncmdescent Ta tantslum 
C ~apezttor on8 ~nsulatlonledl 0 ohmlsl TC ternper.ture ~ o s f f l ~ l s n l  
c.r ceremtc obd order by dsscrlptlon To02 totanturn dlorlds 
C W ~  coeflslent kl l  kllohmlsl = 10+3 ohms 0 0  outmde dlamstsr 109 IOgg10 
corn common kHz k~lohem = 10+ 3 hertz to1 tolerance 
comp Compollllon P peak lllrn tr,mmtl, 
conn connectton L mductor PA pocoamparslsl TSTR tran1111tor 

1," 1hne.r taper PC prmted c~rcumt 
deP deposoted log loganlhma taper pF plcofar.dlsl 10- 12 farads V voltlsl 
DPDT doublbpala double throw PI" peek mver.s voltage vacw altarnat~ng current worbng voltage 
OPST double pole rmgla throw mA mol1mampersl.l = 10-3 amperel plo pan of ~ a r  varlable 

MHz megshsnz = lo+ 6 hmz po l  ~ . ~ t ~ o n l s )  vdcw d l ra t  currant workmg voltage 
elect ela110Iyt1~ MII mepohm(s1 = 10'6 ohms poly polysryrene 
enc.p sncapsulalad met llm metal fllm pot PO~O~IIMWI~I W wmls l  

mfr manuI.ct~rer p p peek 10 peak w I  w ~ t h  
F farad111 ms mlllls.c~nd ppm WRa pal mllllon WIV w~ lk lng  Inverm voltage 
FET 1101d effect trans~slor mlg mountmg prsc prec181m Itamper~tura c ~ l l c ~ e n t  wlo wllhoul 
lnd Inxed mv mmllovoltlsl = 10- 3 volts long term stabllty andlor tolarancal ww wlrewound 

SF mncrofarsdlsl 
GaAs gslllum arranlds rs mm~rowcondlll R taa1s101 
GHI g~gahenz = 1o+9 hen. sv mncrovoltlsl = 10-6 volts Rh rhodium 
ad guardladl my Mylar @ ,me 100, mean .quare oplomum valup selscrad at factory 
Ga gsrmanlum rot rotary . . average value shown 1p.n may be ommedl 

and groundlsdl nA nanosmparalsl = 10 - 9 smparss no standard type number arrognad 
NC normally closed Ss wlenwm selected or 11pec11 type 

H hsnryl~asl Ns neon sect ssctoonlsl 
Ha mercury NO normally open S4 SIIICO" @ Oupont ds Namours 

K U L l l T D l S  

A aswmbly FL filter 0 IransllfOl TS tsrmtnal strip 

B motor HR h e  aCR translator doode U m~crocwc~tt 
BT battery IC ~ntegraced clrcult Rlpl ~ d s ~ b f ~ r l p a ~ k l  v vacuum tube nwn bulb photocell atc 
C capeclfor J ~ r k  RT thermlsto~ W cabla 
CR doode 01 lhyrlstor K relay S swwh X socket 
DL delay lone L inductor T transtormsr XOS lampholder 
DS lamp M meter TB termma1 board XF fuseholder 
E most e lktronc part MP mechanncal part TC thermocouple V crystal 
F fuss P plug TP test polnt Z network 

Table 6-2. Code List Of Manufacturers. 
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Address 

Pickens. SC 29671 
Milwaukee, WI 53204 
Dallas, TX 75222 

.- Somerville, NJ 08876 
City of Ind, CA 91 745 
Whippany, NJ 07981 
Phoenix. AZ 85062 
Santa Clara, CA 95050 
Chicago. IL 60648 
Mountain View, CA 94042 
Union, NJ 07083 
Berne. IN 467 1 1 
Scottsdale: AZ 85252 
Watertown, MA 02 172 
Dallas, TX 75234 
Concord, NH 03301 
Newbury Park, CA 91 320 
Sunnyvale, CA 94086 
Mineral Wells, TX 76067 
Cumberland, PA 17070 
Burlingame, CA 940 10 
Norwood, MA 02062 
Bradford, PA 16701 
Santa Clara, CA 95051 
Wilmington, NC 28401 
Palo Alto, CA 94304 
Dedham, MA 02026 
Sunnyvale, CA 94086 
Melbourne, FL 32901 
Cazenov~a, NY 13035 
Selma, NC 27576 
North Adams. MA 01 247 
Willimantic. CT 06226 
Er~e, PA 1651 2 
Ph~ladelph~a, PA 191 08 
Des Plaines, IL 6001 6 
Columbus, NE 68601 
Mamaroneck, NY 10544 
Monrov~a, CA 9101 6 

Mfr No. 

00853 
0 1 1 2 1 
01295 
0 1928 
02 1 1 1 
03888 
047 1 3 
06665 
0691 5 
07263 
08484 
1 1236 
1 2954 
12969 
131 03 
13606 
14099 
18324 
19701 
22526 
23936 
24355 
24546 
2701 4 
271 67 
28480 
29832 
34335 
34371 
52763 
54294 
56289 
72 136 
72982 
75042 
7591 5 
91 637 
98291 
9951 5 

Manufacturer Name 

Sangamo Elec Co S Carolina Div 
Allen-Bradley Co 
Texas lnstr Inc Semicond Cmpnt Div 
RCA Corp Solid State Div 
Spectrol Electronics Corp 
KDI Pyrofilm Corp 
Motorola Semiconductor Products 
Precision Monolithics Inc 
Richco Plastic Co 
Fairchild Semiconductor Div 
Breeze Corporations Inc 
Cts Of Berne Inc 
Siemens Corp Components Group 
Unitrode Corp 
Thermalloy Co 
Sprague Elect Co Semiconductor Div 
Semtech Corp 
Signetics Corp 
MepcolElectra Corp 
Berg Electronic Inc. 
Pamotor Div William J. Purdy 
Analog Devices Inc. 
Corning Glass Works (Bradford) 
National Semiconductor Corp 
Corning Glass Works (Wilmington) 
Hewlett-Packard Co Corporate HQ 
Teledyne Philbrick Nexus 
Advanced Micro Devices lnc. 
Harris Sem~con Div Harr~s-lntertype 
Stettner-Trush Inc 
Cutler-Hammer-lnc Shallcross Mfg  Co 
Sprague Electr~c Co 
Electro Mo t~ve  Corp Sub IEC 
Er~e Technolog~cal Products Inc 
TRW Inc Ph~ladelph~a DIV 
L~ttelfuse Inc 
Dale Electron~cs Inc 
Sealectro Corp 
Marshall Ind Capac~tor DIV 



Model 3582A Replaceable Parts 

Table 6-3. Replaceable Parts. 

NOTES 

The A 7 assembly, 03582-6650 7 does not include a processor or 
processor gasket. Order P/N's: 

Reference 
Designation 

A 1 
A2 

A3 
A4 

A5 

A6 
A7 

A8 
A9 

A10 

A1 1 

A12 

A13 

A14 

A15 

A16 

A17 

A18 

A19 

A20 

A65 

09825-6 790 7 Processor h ybrid-new 
03582-6950 7 Processor h ybrid-exchange 

500 1 - 1 86 1 Processor gasket (Included w/exchange 
assembly) 

Qty 

2 
1 

1 
1 

1 

1 
1 

1 
1 

1 

I 

1 

1 

1 

3 

1 

1 

1 

1 

1 

1 

HP Part Number 

03582-66501 
03582-66502 

03582-66503 
03582-66504 

03582~66505 

03582-66506 
03582-66507 

03582-66508 
03582-66509 

03582-66510 

03582-66551 

03582-6651 2 

03582-66513 

03582-66514 

03582-6651 5 

03582-66516 

03582-66517 

03582-6651 8 

03582-66519 

03582-66520 

03582-64201 

A new processor gasket must be used when replacing the pro- 
cessor. This gasket is fragile and bending can quickly ruin it. The 
exchange processor assembly includes the gasket. 
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Description 

INPUT-AID (ITEMIZED PARTS LIST I N  SERVICE GROUP 11 
HP-I8 INTERFACE (ITEMIZED PARTS LIST I N  SERVICE 

GROUP 81 
TIMING (ITEMIZED PARTS LIST I N  SERVICE GROUP 2) 
LOCAL OSCILLATORIPRN IlTEMlZED PARTS LIST IN 

SERVICE GROUPS 3 AND 91 
DIGITAL FILTER (ITEMIZED PARTS LIST IN SERVICE 

GROUP 3) 

ROM (ITEMIZED PARTS LIST I N  SERVICE GROUP 41 
PROCESSOR (ITEMIZED PARTS LIST IN SERVICE 

(GROUP 4) 
RAM (ITEMIZED PARTS LIST IN SERVICE GROUP 41 
DIGITAL DISPLAY DRIVER (ITEMIZED PARTS LIST 

IN SERVICE GROUP 51 
ANALOG DISPLAY DRIVER (ITEMIZED PARTS LIST 

I N  SERVICE GROUP 51 

FRONT PANELSWITCH ASSY (ITEMIZED PARTS LIST 
IN SERVICE GROUP 7) 

ROTARY PULSE GEN ASSY (ITEMIZED PARTS LIST IN 
SERVICE GROUP 71 

X Y ZAMPLlFlER (ITEMIZED PARTS LIST IN SERVICE 
GROUP 51 

-18 V POWER SUPPLY (ITEMIZED PARTS LIST IN 
SERVICE GROUP Ill 

+la. +12. +7 V POWER SPLY (ITEMIZED PARTS LIST IN 
SERVICE GROUP 111 

+5 V POWER SUPPLY (ITEMIZED PARTS LIST IN SERVICE 
GROUP 11) 

POWER SUPPLY CONTROLLER (ITEMIZED PARTS LIST 
I N  SERVICE GROUP Ill 

LINEAR POWER SUPPLY (ITEMIZED PARTS LIST IN 
SERVICE GROUP 1 I )  

POWER SUPPLY MOTHER ED (ITEMIZED PARTS LIST 
IN SERVICE GROUP 11) 

DIGITAL MOTHER 80ARD (ITEMIZED PARTS LIST IN 
SERVICE GROUP 121 

HIGH VOLTAGE POWER SPLY (ITEMIZED PARTS LIST 
I N  SERVICE GROUP 121 

CHASSIS MOUNTED COMP IITEMIZED PARTS LIST IN 
SERVICE GROUP 12) 

Mfr 
Code 

28480 
28480 

28480 
28480 

28480 

28480 
28480 

28480 
28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

Mfr Part Number 

03582-66501 
03582-66502 

03582-66503 
03582-66504 

03582-66505 

03582-66506 
03582-66507 

03582-66508 
03582-66509 

03582-6651 0 

03582-66551 

03582-6651 2 

03582-66513 

03582~66514 

03582-6651 5 

03582-6651 6 

03582-66517 

03582-66518 

03582-66519 

03582-66520 

03582-64201 



Model 3582A Backdating 

SECTION VII 
BACKDATING 

7-1. INTRODUCTION. 

7-2. This section contains backdating changes which make this manual applicable to earlier 
instruments. The section is divided into procedural changes and schematic changes. Pro- 
cedural changes are listed by instrument serial number while schematic and parts list changes 
are listed by board revision designations. 

7-3. GENERAL INFORMATION. 

7-4. All newer revision circuit boards are usable in older instruments. However, the older in- 
strument may not be able to utilize some of the additional functions (present on the newer 
circuit boards) which were not supplied as an original capability in the main frame instru- 
ment. 

7-5. Example: 
In instruments with serial numbers prefixed 1747A, replacement of the A4 Pseudo Random 
Noise board with a later revision board will not permit the utilization of the "RANDOM" 
noise source capability unless modifications are also made to the Front Panel (Al l  board) 
and the Mother Board (A20). Note that the "PERIODIC" pseudom random noise source 
capability is still usable as in the original revision board. 

7-6. PROCEDURAL CHANGES. 

7-7. Current procedures as indicated in the manual apply to all instruments. 

SCHEMATIC CHANGES 
TABLE OF CONTENTS 

Assembly 

Gen Info 
A1 
A2 
A4 
A4 
A5 
A6 
A7 
A8 
A9 

A10 
A13 
A17 

Schematic I Begins on Page 
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Backdating 

Table 7-1. Circuit Board Revisions. 

Model 3582A 

1 Cinuit Barrd Ouignrtians I 
Assamblv Part 
NumbarlSutfix) 

NOTE 

Some circuit boards are revised for ease of manufacturing and do not 
neceswrily incorporate circuit improvements. For thir reason, not all membly 
revirions are backdated. 
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A l ,  SCHEMATIC A: INPUT BACKDATING 

REV A. 

Schematic: 

Use backdating schematic A(A1) REV A. 

Component Locator: 

Use component locator on backdating schematic A(A1) REV A. 

Parts Lists: 

Use parts list for Rev E A1 board with the following exceptions: 

A1 Backdated Parts Changes REV A 

Change: 

AlC17 
AlC30 
AlC31 
AlC38 
AlC39 
AIR38 
AIR39 
AIR41 
AIR52 
AIR1 18 
AIR121 
RlUlO 
AlU17 

Delete: 

0160-2585 C-F 2000PF lOOV C149 0106-0576 C-F . lpf, 50V 
0160-3622 C-F O.1UF C150 0160-0576 C-F . lpf, 50V 
0160-3622 C-F O.1UF R54 0757-1094 R-F 1.4ke 
0160-3622 C-F O.1UF C23 0160-4571 C-F .lpf 
0160-3622 C-F O.1UF C148 0160-2055 C-F .Olpf, lOOV 
0683-1336 R-F 13K .05 1/4W 
0683-1336 R-F 13K .05 1/4W 
0683-6845 R-F 680K .05 
0683-6845 R-F 680K .05 
0757-0160 R-F 604 OHM .O1 
0757-0161 R-F 604 OHM .O1 
1826-0026 V CMPTR LM3 1 1 H 
1990-0444 PHOTO-IS0 

A1 
03582-66501 

REV A 
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- - - - - - - - - - 
AND LOW PAS FlLTEq 

03562 b L 5 0 1  

--  1 I 

1 

CaDLE5 &Q.E IDENTIFIEDBY L W D  O F  
COLOR AT ONE END 



ARE IDENTIFIED kY 
AT ONE END 

Figure 7-A-1. Input Attenuator and LPF (Backdating). REV A 
7-A- 1 /7-A-2 



Model 3582A Backdating 

Al ,  SCHEMATIC A: INPUT BACKDATING 

REV B 

Schematic: 

Use A1 REV E schematic. 

Component Locator: 

Use A1 REV E locator. 

Parts List: 

Use parts list for REV E with the following exceptions 

A1 Backdated Parts Changes REV B 

Change: Delete: 

AIR1 18 0757-0160 R-F 604 OHM .O1 C149 0160-0576 C-F . lpf, 50V 
AIR121 0757-0160 R-F 604 OHM .O1 C150 0160-0576 C-F . lpf, 50V 

R54 0757-1094 R-F 1.4ke 
C23 0160-4571 C-F .lpf 
C148 0160-2055 C-F .Olpf, lOOV 

REV C 

Schematic: 

Use A1 REV E schematic. 

Component Locator: 

Use A1 REV E locator. 
Parts List: 

Use parts list for REV E with the following exceptions. 

A1 Backdated Parts Changes REV C 

Delete: C23 0160-4571 C-F . lpf 
C148 0160-2055 C-F .Olpf, lOOV 
C149 0160-0576 C-F.lpf,50V 
C150 0160-0576 C-F . lp f ,50V 
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Backdating 

REV D 

Schematic: 

Use A1 REV E schematic. 

Component Locator: 

Use A1 REV E locator. 

Parts List: 

Use parts list for REV E with the following exceptions: 

Delete: C149 0160-0576 C-F . lpf, 50V 
Cl5O 0160-0576 C-F . lpf, 50V 

REV E. 

Correct schematic and parts locator are given in this section. 

Model 3582A 
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Figure 7-A-2. Digi 



Figure 7-A-2. Digital To Analog Converter 
7-A-5/7-A-6 



Model 3482A Backdating 

A5, SCHEMATIC D: DIGITAL FILTER BACKDATING 

REV A. 

Schematic: 

Use backdating schematic D(A5) REV A. 

Component Locator: 

Use component locator on backdating schematic D(A5) REV A. 

Parts List: 

Use current parts list D(A5) with the exception of the parts listed as follows: 

A5 Backdated Parts Changes REV A. 

0160-2204 C-F lOOPF 300V 
0160-2204 C-F lOOPF 300V 
To C21 Inclusive 
0160-3847 C-F .O1 50V 
0160-3847 C-F .O1 50V 
0683-9515 R-F 5.1 OHM .05 
0683-0515 R-F 5.1 OHM .05 
0683-1025 R-F 1000 OHM .05 
0683-1025 R-F 1000 OHM .05 
1820-1 199 TTL INV 74LSON 
1820-1 197 TTL GATE 74LSOON 
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Backdating Model 3482A 

REV B. 

Schematic: 

Use backdating schematic D(A5) REV A modified by the addition of the following circuit. 
See current schematic D(A5) for information pertaining to the connection of signal lines into 
and out of the circuit. 

Component Locator: 

Use backdating component locator D(A5) REV A and note the exceptions indicated for 
REV B. 

Parts List: 

Use the current parts list D(A5) with the exception of the components listed as follows: 

A5 Backdated Parts Changes REV B. 

0160-2204 C-F lOOPF 300V 
0160-2204 C-F lOOPF 300V 
To C21 Inclusive 
0160-3847 C-F .O1 50V 
0160-3847 C-F .O1 50V 
0683-0515 R-F 5.1 OHM .05 
0683-05 15 R-F 5.1 OHM .05 
0683-1025 R-F 1000 OHM .05 
0683-1025 R-F 1000 OHM .05 
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Model 3482A Backdating 

REV C. 

Schematic: 

Use backdating schematic D(A5) REV A modified by the addition of the following circuit. 
See current schematic D(A5) for information pertaining to the connection of sgnal lines into 
and out of the circuit. Include REVISION B. 

TPI5 

/P CLOCK WlVER CIRCUIT 

Component Locator: 

Use backdating component locator D(A5) REV A and note the exceptions indicated for 
REV C. 

Parts List: 

Use the current parts list D(A5) with the exception of the components listed as follows: 

A5 Backdated Parts Changes REV C. 

A5C3 To C21 Inclusive 
A X 2 1  0160-3847 C-F .O1 50V 
A X 2 5  0160-3847 C-F .O1 50V 
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Figure 7-D. Digital Filter (Backdating). 
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Model 3582A Backdating 

A4, SCHEMATIC E: LOCAL OSCILLATOR 

REV A, B, C. 

Schematic: 

Use the REV D schematic found in service group #3  with the follow- 
ing change: 

I I 
I ; - REMOVE 

I 
I 
I 
I 
I 
I 

I * - S I N  
M?R( 1; -TI: 1 1  I 

1 

I I 
I :  

I 1 .  
A '-$G(A) D 

Scam by ARTEK MEDL4 => 



Backdating Model 3582A 

REV B&C: 

Schematic: 

Use the REV C schematic as provided in this section. 

Parts Locator: 

Use the REV C parts locator as provided in this section. 

Parts List: 

(REV B only) use the REV D parts list in service group three with the following exceptions: 

Delete: U132 

Parts List: 

(REV C only) use the REV D parts list with the following exceptions. 

Delete: U132 
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NOT FOUND ON 
REV A. 

PRN 

I / O  BUS CH I) 

CH 

REV C 
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Model 3582A Backdating 

A7, SCHEMATIC F: PROCESSOR BACKDATING 

REV A&B: 

Use the REV D schematic except remove the buffers U23C and U22B. Also, modify the 
clock circuit as follows: 

Schematic: 

Parts Locator: 

Use the REV A,B parts locator as shown. 

A 7 
03582-66507 

Rev A & B 
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Backdating Model 3582A 

Parts List: 

Use the REV D parts list with the following exception. 

Change: C3 0140-0195 C-F, 130pf 300V 
52 1200-0458 Socket IC, TL5 
R25 0638-5105 R-F, 51Q, .05 

Add: L1 9100-1651 Coil Choke 750ph 

Delete C26,27 
JR2 
423 
C25 
R3 1 
R33 
R29 
R32 
R27,28 
R30 

C-F .Olpf, 50V 
Jumper-removeable 
XSTR-2N3904 
C-F . lpf, .20 
R-F l00Q, .05 
R-F 10003, .05 
R-F 4703, .05 
R-F 4.7kQ, .05 
R-F 47k3 .05 
R-F 5.6kQ, .05 

REV C: 

REV C is the same as REV D except that the buffers U22B and U23C are not used. The parts 
locator and parts lists are identical and the schematic is modified by deleting U22B and 
U23 C. 
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Model 3582A 

A6, SCHEMATIC G: ROM BACKDATING 

NOTE 1 

Backdating 

Some early ROM boards (instruments with serial number 
prefixes 1747A- have them) contain an 1816-1 195 in the U28 
position and an 1816-1196 in the U27position. In addition these 
boards contain different ROMS for Ul  and U2. 

To retrofit these boards to the current (REV B) status remove 
U27 and U28 completely. Remove jumper wire W l  and install 
jumper wire W2. In addition, order and instal the following 
ROMS: 

When this modifcation is complete the new software datecode 
will be 020151. 

NOTE 2 

A t  serial number 1819A01006 approximately, a new set of 
ROMS was installed in all 3582A 3. The new soft ware datecode 
is now 020151. you have software datecode 01 7536, and 
should Ul ,  U2, U3 or U4 need to be replaced you must order 
an entire set of the new software as follows: 

Ul  1818-0957 
U2 1818-0958 
U3 1818-0959 
U4 1818-0961 

Signature analysis for the software is provided in this section. 

REV A. 

Use the REV B schematic, parts locator and parts list with the following exception. 

Delete: 31-19 7175-0057 Jumper Wire 19ea 
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Data for U3,4, and U11.12 
Date code 017536 

Data for U5.6, and U13,14 
Date code 01 7536 

U5, 6, & 13, 1 4  U 5  and 6 only 

Clk: ~ 2 ( 3 )  1 Clk: J2(3) 1 

Part 1: Address and Select Lines Part 2: Overall Data 
Datecode: 0201 51 

U3,4, & 11, 1 2  U3 and 4 only Place A 7  J 2  to  Test Place A 7  J 2  t o  Test 

Clk: ~ 2 ( 3 ) 1  Clk: J2(3) 1 Setup: Clk: J2(3) 0000 1 Setup: CLK J2(3) 1 
Stop: TP4 1 Stop: TP2 -r 
Start: TP4 1 Start: TP4 -L 

Stop: TP5 1 Stop: TP2 1 

Start: TP5 -L Start: TP5 1 
stop: J2(4) HH26 I stop: J2(4) -r 
Start: J2(5) HH26 1 Start: J2(5) 1 

+ 5 Signature 8 2 P  + 5 Signature + 5 Signature - 826P + 5 Signature 7 A 7 0  + 5 Signature = 9PA2 + 5 Signature = 9PA2 

Address Bus 

Pin # Address Bus 

4PU2 
4 3 2 6  
306C 
P9UU 
1 6 8 8  
7 POA 
8 6 2 0  
8 A 6  1 
U57U 
5HF8 
CAP2 

M.S. Byte M.S. Byte 
U4 & U12 

M.S. Byte 
U4 

M.S. Byte M.S. Byte 
U6 & U14 U6 

Data 
Line 

Pin Nos. 
Al l  ROMs 

7PP8 
P656 
UAU6 
1 OF6 
5FPH 
APO 1 
P5F7 
42FA 

*On any ROM chip except U1,2.28 and 
29. 

Select Addresses 

L.S. Byte L.S. Byte 
U3 & 11 U3 

L.S. Byte L.S. U5 & Byte 13 L.S. Byte 
U5 

Data 
Line 

Pin Nos. 
Al l  ROMs Chip Selects 

TP3 6CC6 SCO 
TP4 FA66 SC1 
TP5 UP98 SC2 
TP6 IFFF F 3  
U25(1 1)  6338  E 4  
U25110) CPlP SX 
TP7 4 3 8 4  S m 5  



Data for U5.6, and U13,14 
Date code 017536 

U5, 6, & 13, 14 U5 and 6 only 

J2(3) 1 Clk: J2(3) 1 
: TP5 1 Stop: TP2 1 

: TP5 -L Start: TP5 1 
Signature - 826P + 5 Signature 7A70  

M.S. Byte M.S. Byte 
U6 & U14 U6 

L.S. Byte L.S. Byte 
U5 & 13 U 5 

!!ra for U7.8, and U15.16 Data for U9.10. and U17,18 
Date code 017536 Date code 017536 

U7, 8, & 15, 1 6  U7 and 8 only U9, 10, & 17, t 8  U9 and 1 0  only 

Clk: J2(3) 1 Clk: J2(3) 1 Clk: J2(3) 1 Clk: J2(3)  1 

Stop: TP6 1 Stop: TP2 1 Stop: TP7 1 Stop: TP2 1 
Start: TP6 1 Start: TP6 7- Start: TP7 -L Start: TP7 7 

+ 5 Signature 826P + 5 Signature 7A70 - + 5 Signature P254 + 5 Signature 7A70 

M.S. Byte M.S. Byte 
U8 & U16 U8 

L.S. Byte L.S. Byte 
U7 & 15 U7 

M.S. Byte M.S. Byte 
U10 & U18 U10 

L.S. Byte L.S. Byte 
US & U17 U 9 

4692  
6H03 
P22U 
FHC 1 
09F9 
31  F7 
5P26 
7754  

Part 3: Data Test For Patch ROMS U1, 2 
Datecode: 01 7536 

Place A7 J 2  t o  Test 

Setup: Clk: J2(3) 1 

Stop: TP3 1 

Start: TP3 

+ 5 Signature 105U 

NOTE 

U28 and 29 are not installed for this 
software. 

M.S. Byte 
U2 

L.S. Byte 
U1 

Table 7-G-1. ROM SA Troubleshooting. 
7-G-3/7-G-4 



Model 3582A Backdating 

A8, SCHEMATIC H: RAM BACKDATING 

REV A&B: 

These boards are electrically identical to the REV C board except for the following excep- 
tions: 

Change: C20 0180-0210 C-F 3.3/~f, 15V 
J 1 1200-0458 Socket IC, TO5 
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Figure 7- 5- 1 . Digital Display Driver (Backdating). 
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Model 3582A Backdating 

A1 0, SCHEMATIC K: ANALOG DISPLAY DRIVER BACKDATING 

REV A: 

Schematic: 

Use the REV C schematic with the following changes: 

C T C - I V  

-- - - - - - - 

REMOVE 

Parts Locator: 

Use the REV C parts locator, deleting the above four components. 

Parts List: 

Use the REV C parts list with the following exceptions: 

Delete: C46,47 0140-0191 C-F 56pf, 300V 
C48 0160-2199 C-F 30pf, 300V 
R23 0683-1035 R-F 10k, 5%, ?4W 

Change: R40 0698-4495 R-F 37.4k 
R4 1 2100-3353 R-F 20k 
R42 2100-3352 R-F lk 
R43 0698-4443 R-F 4.53k 
R105,106,107 1810-0136 RSTR NTWRK 216C 
4 6  1854-0071 XSTR-NPN sps5 103 

REMOVE 
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Backdating Model 3582A 

REV B: 

Schematic: 

Use the REV C schematic with the following changes: 

Parts Locator: 

Use the REV C parts locator, deleting R23, C46, C47 and C48. 

Parts List: 

Use the REV C parts list with the following exceptions: 

Delete: C46,47 0140-0191 C-F 56pf, 300V 
C48 0160-2199 C-F 30pf, 300V 
R23 0683-1035 R-F 10k .05 !AW 

Scans by AR TEK MEDM - 



Model 3582A Backdating 

A2, SCHEMATIC 0: HP-1B BACKDATING 

REV A. 

Use the REV B schematic, parts list and component locator found in the HP-IB service 
group. REV B is electrically identical to REV A with the jumper 54 removed. 
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A4, SCHEMATIC P: PSEUDORANDOM NOISE GENERATOR 

Backdating 

REV A: 

Schematic: 

Use the REV A schematic as provided in this section. 

Parts Locator: 

Use the REV A parts locator as provided in this section. 

Parts List: 

Use the REV D parts list with the following exceptions. 

Add: R64-67 1810-0136 Resistor Network 216C 

Delete: R50 0683-1025 R-F 1000Q, 5% 
U11 1820-1 197 TTL Gazte 74LSOON 

Change: 51-4 1200-0458 Socket, IC TO5 

REV 0: 

Schematic: 

Use the REV A schematic as provided in this section with the following changes: 

",10.* JUMPER 

SHIFT REGICTE? 
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Component Locator: 

Use the REV D component locator found in service group #3. 

Parts List: 

Use the REV C parts list located in this section with the following exceptions: 

REV A: 

Delete: U11 1820-1 197 TTL GATE 74LS00N 
R5O 0683-1025 R-F, 1000~  .05 

Change: R64-67 1810-0136 Res. Ntwrk 

REV B: 

Change: 51-4 1200-0458 Socket IC - TO5 

REV C: No changes. 
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A. Looking at A4U3-3 wi th  1 volt range; B. A4U1 7-7.  Output of  the current C.  A4U15-2. Output of the 4 Quadrant D. A4U1  5-1 4 .  Other output of the 
looks at Binary Noise. summer. Multiplier. Quadrant Multiplier. 

E. A4U17-1. 1 st stage of Low Pass 
Filter. 

F. A4U18-1. 2nd stage of Low Pass 
Filter. 

PSEUDO RANDOM /- BINARY SEQUENCE 
GENERATOR 

PRN CLOCK 

SHIFT  REGISTERS 
u 1 - U 4  .U12  c ' A 3 '  1 PRN SYNC F-l 

I 1 

0 3 5 8 2 - 6 6 5 0 4  
REV A 

LOCAL 
FROM 
OSCILLATOR 

rl , 
L  0  

+ I 5  OUT 

I 
4s. 

D I G I T A L  F I L T E R  i CURRENT I 
R1-R32  

I 

+ 

+ I 5  

SOURCE 

FOUR OUADRANT 
M U L T I P L I E R  

U15  
LOW PASS 

F I L T E R  
U 1 7 . L l l S  

PRN 
OUT 





- - -  - b -- - - - - - - ----- - - --  - - - -_I  
COWRlGUT 19'77 BY UEWLSTT PACKARD COMPANY 3582-e-14 

Figure 7-P-1. P/O A4 Pseudo Random Noise Generator. REV A 
7-P-3/7-P-4 
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A13, M SCHEMA'TIC: DISPLAY HIGH VOLTAGE BACKDATING 

REV A: 

Schematic: 

Use the REV C schematic with the following change: 

Parts Locator: 

Use the REV A AND B parts locator found in this section. 

Parts List: Use the REV C parts list with the following exceptions: 

Change: R33 0698-3228 R-F 49.9k 1 % 
R34 0757-0442 R-F 10k 1% 1/8W 
R112 210-3253 R-V 50k 10% 

Delete: CR31 1901-0041 Dio-SI .O5Z, 30V 
R223,224 0757-0280 R-F 10000 1 % 
R225 0698-3620 R-F 1 0 0  2W 
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REV B: 

Schematic: 

Use the REV C schematic with the following change: 

Parts List: 

Use the REV C parts list with the following exceptions. 

Change: R33 0698-4479 R-F 14k, 1 % 1/8W 
Qlo  1854-0234 XSTR 2N3440 
R105 2100-3253 R-V 50k 10% 

Delete: R223,224 0757-0280 R-F lOOOQ 1 % 
R225 0698-3620 R-F lOOQ 2W 
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Parts Locator: 

Use the REV A/B parts locator shown: 

Backdating 
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A17, SCHEMATIC U: POWER SUPPLY CONTROL. 

REV A&B: 

Schematic: 

Use Schematic U except replace diodes CR20 thru CR23 with a diode bridge, CRl. 

Component Locator: 

Use A17 REV C except replace diodes CR20 thru CR23 with a diode bridge, CRl. 

Parts List: 

Use the A17 parts list except replace diodes CR20 thru CR23 (p/n 1901-0924) with CRl (p/n 
1 906-0069). 



SECTION Vlll 
SERVICE INFORMATION 
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Circuit Board, Schematic, and Service Group Cross Reference 

Circuit 
Reference Designator 

Schematic 
Designator Description 

Input Attenuator, LPF 
Analog to Digital Converter 
HP-IB Interface 
Timing 
Local Oscillator 
Pseudo Random Noise 
Digital Filter 
ROM 
Processor 
RAM 
Digital Display Controller 
Digital Display Driver 
Analog Display Driver 
X-Y Recorder 
Front Panel Switches 
Rotary Pulse Generator 
XYZ Amplifiers 
Display High Voltage 
- 18 Volt Power Supply 
+ 18, + 12, + 7  Volt Power Supply 
+ 5 Volt Power Supply 
Power Supply Controller 
Linear Power Supply 
Power Supply Mother Board 
Digital Mother Board 
High Voltage Power Supply 
Chassis Mounted Components 

Service 
Group 

SG 1 
SG I 
5g8 
5g2 
5g3 
5g9 
5g3 
5g4 
5g4 
504 
5g5 
5g5 
5g5 
SGlO 
5g7 
5g7 
5g6 
5g6 
SGll 
SGll  
SGll 
SGll 
SGll 
SGl 1 
5g12 
5g6 
5g12 
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SECTION Vl l l  
SERVICE INFORMATION 

NOTE 

Do not remove any of the covers of the 3582A un ti1 you have read 
the following information. 

8-1. GETTING STARTED. 

8-2. The 3582A has been designed for ease of maintenance. Built-in self test features and 
dual input channels aid in isolating a problem to  a specific area of the instrument or in some 
cases to a specific component. In order to obtain a minimum of instrument down time and 
to provide for the greatest amount of troubleshooting efficiency and safety, it is recom- 
mended that the Service Information found in General Troubleshooting be read before ini- 
tiating any troubleshooting procedures. 

NOTE 

Before removing any of the instrument covers, be aware of the 
following cautions and warnings. 

1. The 3582A contains MOS devices which may become 
damaged as a result of static discharge. 

2. Do not remove circuit boards when the LINE switch is on. 

3. Improper adjustment of CRT HIGH VOLTAGE may lead 
to a shortened CRT life. 

The display section of the 3582A contains high voltages (up to 
+ 18 KV) which may remain present in circuit components EVEN 
WHEN THE INSTRUMENT IS OFF. 

8-3. SERVICE SECTION ORGANIZATION. 

8-4. The Service Section is divided into General Troubleshooting and 12 service groups. 

8- 1 
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8-5. General Troubleshooting. 

8-6. General Troubleshooting contains procedures which aid in determining the area, 
board, or components in the instrument which contribute to a malfunction. From this infor- 
mation, the determination of the service groups concerning the problem can be made. The 
five major areas of General Troubleshooting consist of the following: 

a. Preliminary Troubleshooting 
b. Troubleshooting Hints 
c. Self Tests 
d. Block Diagram Description 
e. Block Diagram 

8-7. Service Groups. 

8-8. The service groups consist of schematics, component locators, parts lists, and 
troubleshooting procedures for one or more related circuit boards. The service groups are 
arranged in signal flow order as indicated on the main block diagram. There are also service 
groups for supporting circuit boards such as Front Panel, HP-IB, Pseudo Random Noise, 
X-Y Recorder Output, Power Supplies, and Chassis Mounted Components. 

8-9. GENERAL TROLIBLESHOOTING. 

8-10. The goal of this section is to define the problem and determine the assembly or 
assemblies that are the most likely cause. There will be cases when a specific component is 
isolated as the cause (possibly by the self-tests). Other circumstances may point to several 
possible assemblies. The point is that different malfunctions will dictate different 
troubleshooting strategies and we highly recommend following the procedures of this sec- 
tion. 

8-11. Unless the technician is very familiar with the instrument and has clearly defined the 
problem, it is desirable to perform the Preliminary Troubleshooting procedures and then 
proceed to the troubleshooting hints. These hints will discuss the possible causes of the pro- 
blem and refer to the appropriate service group(s) for detailed troubleshooting information. 

8-1 2. Troubleshooting Guidelines. 

8-13. These are generalized hints that the technician should keep in mind while 
troubleshooting the 3582A. 

a. Use the two channels to help troubleshooting! 

1. The input (Al) assemblies, containing attenuator, trigger and A/D conversion 
functions, are identical. They can be exchanged to isolate a problem to the A1 
assembly. 

2. The digital local oscillator is shared by the two channels while there are separate 
digital filters for each. Problems in band-analysis modes especially are usually 
traceable to one or the other. Therefore, if the problem is with both channels, suspect 
the local oscillator. Problems with one channel only would indicate the digital filters. 
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b. Use the built-in self-tests; these are described in this section. In some cases, these tests 
can lead directly to the bad component and in any case they can be used to eliminate possible 
problem areas if the test for that function passes. 

c. Make sure there is actually a malfunction. This is a complicated instrument and some 
normal operating characteristics may be interpreted as malfunctions. Look in the Hints Sec- 
tion under the malfunction for more detailed information. 

d. Don't condemn the processor prematurely. A "hung-up" instrument that doesn't re- 
spond to the front panel, whose data loading light doesn't flash, or whose display is random 
dots and flashes is a common failure mode for any microprocessor-based instrument. These 
problems are usually caused by a periferal assembly malfunction (e.g. the digital filter) caus- 
ing an error or halt in program execution, not a defective processor. Look in the Hints or 
Service Group 4 for more information. 

e. Refer to the block diagram description for more background on the malfunction after 
referring to the hints section. 

f. Use "cool spray" to help isolate problems. Circuit cooler sprays are widely available 
and can be very helpful in isolating problems. The most generally used method is to spray 
selected components to see if the malfunction can be temporarily "cured". If this can be ac- 
complished, the bad component is then isolated. This method will not work all the time, but 
can be a great time saver. 

g. Use signature analysis. The -hp- 5004A signature analyzer is an extremely powerful 
troubleshooting tool that allows a "window" on a digital node to give a go/no-go test. 
Without the analyzer, troubleshooting the digital sections of the instrument is difficult and 
requires much trial and error. If a 5004A is not available, keep in mind that most digital 
failures involve a line that is stuck high or low. Thus, a little guided probing using an 
oscilloscope in the suspected area may find the problem, although this can be very time con- 
suming. 

8-1 4. Preliminary Troubleshooting. 

8- 15. Preliminary Troubleshooting is organized according to the following flowchart. 

Basic Instrument Operation Responsive 

I 

Primary Troubleshooting Yl 
Troubleshooting Hints 
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8-1 6. Basic Instrument Operation (Preset Conditions). 

8-17. Verify that the instrument is non-responsive by the following procedure. 

a. Set the instrument controls as follows: (preset conditon) 

Button Positions: I ON -1 OFF 

Set both framed buttons.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .ON 
Set AMPLITUDEA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
Set SCALE 10 dB/DIV. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .ON 
Set AVERAGE NUMBER 4. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .ON 
Set PASSBAND SHAPE. . . . . . . . . . . . . . . . . . . . . . . .  .FLAT TOP 
Set all other buttons. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .OFF 
AMPLITUDE REFERENCE LEVEL. . . . . . . . . . . . . . . .  .NORM 
FREQUENCY MODE. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .O-25kHz 
TRIGGER LEVEL. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .FREE RUN 
INPUT CHANNEL A SENSITIVITY.. . . . . . . . . . . . . . . . .  .CAL 

VERNIER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CAL 
INPUT CHANNEL B SENSITIVITY. . . . . . . . . . . . . . . . . . . .  CAL 

VERNIER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CAL 
INPUT MODE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .A 
CRT INTENSITY. . . . . . . . . . . . . . . . . . . . . . . .  .3/4 fully clockwise 
TRIGGER (Rear Panel). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  INT 

b. Verify that the rear panel line switches are set for the proper line voltage. 

c. Connect line power to the instrument and set the LINE switch to ON. The instrument 
cooling fan should began to run. If it does not run, check the line fuse for proper value and 
condition. If a good fuse does not restore operation, set the LINE switch to OFF and pro- 
ceed to Primary Troubleshooting. 

If the instrument is not responding, do not leave it running asper- 
manent damage to NMOS II devices may result. 

d. If the instrument produces a display as shown in Figure 8-1, then fundamental opera- 
tion can be assumed and specific operating problems can be pursued. In this case, if the 
areas of deficiency in performance are known, go to the Troubleshooting Hints and see if 
the problem is listed. If it is not listed, proceed to the Self Test Section. 

8-1 8. Primary Troubleshooting. 

8-19. Primary Troubleshooting provides a procedure whereby a basic determination can be 
made as to whether the display, the processor, or the power supplies are causing improper 
instrument operation. Where necessary, branching to a service group will be indicated. 

8-20. Perform the following procedure: 

8-4 
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a. Verify that the instrument is preset as indicated in the Instrument Operation pro- 
cedure. 

b. Verify the line power is connected and the proper line voltage is set on the rear panel 
switches. 

c. Turn the LINE switch to ON. 

d. Observe indications on the front panel and proceed immediately to the following 
paragraph which has the heading which is most applicable to the situation. 

Figure 8-1. The Channel A CAL Signal. 

8-21. Blank Display. 

8-22. If the display is blank, TURN OFF POWER and remove the top instrument cover by 
first removing the rear corner top feet. Then while unscrewing the retaining screw on the rear 
center of the cover, slide the cover backward. Remove the shield covering the card nest. Per- 
form the following checks. 

a. Low Voltage Power Supply Check. Observe the LED'S on the power supply cards 
located in the rear of the instrument. A green light indicates that there is a voltage output 
from that power supply. A red light indicates that the power supply is in a current limit con- 
dition and further troubleshooting will be necessary. In this case, proceed to Service Group 
11, Power Supplies. 

b. High Voltage Power Supply Check. While observing the CRT face, slowly increase the 
GRAT ILLUM control on the front panel. A glowing CRT screen indicates that the high 
voltage supplies are probably working. If there is no glow whatsoever, proceed to  Service 
Group 6, High Voltage Power Supply, for further troubleshooting. 

c. Display Test Pattern Check. Place the slide switch (Sl), located on top of the A9 
board, to TEST. A display similar to that shown in Figure 8-2 should be present. If it is not, 
then proceed to Service Group 5, Display Control, for further troubleshooting. 
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Figure 8-2. Display Test Signal. 

8-23. Data Loading Light Not Flashing. 

8-24. The DATA LOADING LIGHT on the front panel can give several clues as to the pro- 
per operation of the data handling section of the instrument. The main areas of concern are 
processor operation and digital filter operation. Before beginning the following checks, 
verify that the instrument is in the preset condition previously described. Perform the 
following checks. 

a. Input Mode Switch Check. Switch the INPUT MODE switch between A and BOTH 
while nbservine the S1NGT.E CHANNET, and ROTH CHANNF.1. annlinciatnr liehts. . . - - - - - - - - - - . - - - ---- --- .- -- - - -  .- - - 0 - - - - 7  

located in the DISPLAY control grouping. Proper operation is indicated if the lights corres- 
pond to the INPUT MODE switch setting. If they do not change, proceed to Service Group 
4, Processor. 

b. Trigger Lever Check. Verify that the TRIGGER LEVEL control is in the FREE RUN 
position and the instrument is in the preset state. If the DATA LOADING light is not 
flashing but the INPUT MODE SWITCH CHECK passed, proceed to Service Group 3, 
Digital Filter and Local Oscillator. If the problem is not found there, proceed to Service 
Group 4, Processor. 

8-25. TROUBLESHOOTING HINTS. 

8-26. Introduction. 

8-27. These hints are intended to simulate what a technician, experienced with the 3582A, 
would give as advice for fixing a specific malfunction. To  save time, they are referenced by 
malfunction. Find the malfunction from the list below that most closely fits the problem(s) 
experienced, then go to Table 8-1. 

Band-analysis problems 
Data loading light not flashing 
Display problems 
Distortion 
Freqbency adjust inoperative 
Front Panel not responding 
Front Panel programming errors 
HP-IB problems 
Marker problems 

No spectrum 
Noise source problems 
Noisy spectrum 
Overload indication 
Processor not running 
Trace shift 
Trigger problems 
Turn-on problems 
X-Y recorder output 
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Table 8-1. Troubleshooting Hints. 
- 

Band-Analysis Problems. These are problems that are associated with these frequency 
modes only (set-start and set-center). Typically, the noise floor may meet specifica- 
tions in 0-25kHz and 0-start and fail in band-analysis. These problems are invariably 
caused by the digital local oscillator or the digital filters. Fortunately, it is quite easy 
to isolate the problem. 

a. Since the local oscillator signal is shared by both channels, it is most likely the 
cause if the problem appears on both channels. 

b. The front panel digital filter self-test is quite complete and can lead directly to 
the bad digital filter IC. 

If the problem is that the local oscillator frequency is not right, realize that there is a 
circuit for 1 OOHz multiples and one for interpolating between these. It is thus possi- 
ble for the L.O. to be correct for a frequency of 500Hz and incorrect for 5 0  1 Hz. Note 
that the L.O. frequency is always the programmed center frequency. 

Service information for the L.O. and digital filters is contained in Service Group 3 .  

Data Loading Light Not Flashing. This light indicates that a new time record is being taken. 
It won't flash if the processor is "hung-up" or if there is no trigger signal (or a pro- 
blem wi th the trigger circuit). The first thing to  do is to check for a non-running pro- 
cessor, as in Primary Troubleshooting. If the processor is running and the trigger 
level control is in free run, check the trigger circuits on the A 5  assembly (digital 
filter), Service Group 3. See also Hints under trigger problems. The signal line for this 
function is labeled "DLITE". 

Display Problems. Display problems can be caused by the display circuits themselves, a 
defective power supply or the processor, ROM or RAM. The problem can be easily 
isolated using the test switch on the A 9  assembly. This switch, in TEST, will display 
all "A's" in the alpha, and a square wave. If this test passes, the display circuits are 
working and the problem is most likely with the processor, ROM or RAM. Test failure 
points to  the display circuits, A9,AlO or High Voltage. 

a. .Low voltage power supply troubleshooting information can be found in Service 
Group 1 1. 

b. Processor, ROM and RAM information is in Service Group 4. 

c. If graticule illumination is working, the High Voltage Power supplies are pro- 
bably OK. Refer to  Service Group 5 for the display circuits and Service Group 6 for 
the high voltage section. 

NOTE 

Graticule illumination is not highly visible in normal room light. This 
is normal and there is sufficient illumination for taking photographs. 

Distortion. Distortion is most usually caused by the buffer, SIH or AID converter cir- 
cuits on the input ( A l )  assembly. The easiest way t o  track down a bad distortion 
problem is to  probe on the bad channel and run that signal into the working channel. 
That is, a signal that is taken off the S/H test point on the bad channel should look 
undistorted when run through the input of the other channel - unless the cause of 
distortion is before the SIH. The same holds for points before the S/H TP. 

The above of course assumes that the problem is on the input board. Always ex- 
change the input boards t o  make sure that the problem "follows" the suspected 
assembly. Distortion problems can also be caused by a bad shift register on the data 
reverse interface (A3,  Service Group 21, a bad L.O. or bad digital filter. 
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Table 8-1. Troubleshooting Hints (Cont'd). 

Frequency Adjust Inoperative. This is the control that can be used t o  adjust the center and 
start frequencies in band-analysis. There is a test in the front panel switch test. If 
this doesn't work, first check that the cable is connected to the RPG (Rotary Pulse 
Generator). 

Note that this is not a potentiometer, but rather a pulse generator that puts out 
pulses proportional to rotational speed and distance. The processor counts the 
pulses and increments the frequency accordingly. The control actually has three 
speeds that can increment the frequency in 1 Hz to  kHz steps. 

Front Panel Not Responding. If the instrument is in a valid operating mode, this is caused 
by a non-running processor (Service Group 4). For valid operation, make sure that 

I 

there are no diagnostic messages on the screen. If there is no response to  the fre- 
quency adjust control (RPG), refer to the hints under "Frequency Adjust In- 
operative". If there is no response to the trigger level control when out of free run, 
check that the rear panel intlext trigger switch is in the correct position. 

Keep in mind that the instrument will not respond t o  any switch except "Local" 
when in the remote mode as programmed over the HP-IB. However, all the poten- 
tiometers will be fully operational. This also holds when the instrument is in the 
"Plot" mode. I t  will not respond to  front panel inputs until the plot is finished or the 
RESET button is pushed. 

Front Panel Programming Errors. Programming information is latched off the processor 
I10 bus by A 4  U129 and then sent to  the A 1  assembly. Refer to  Service Group 1 for 
the A 1  assembly and Group 3 for the A4. 

HP-IB Problems The HP-IB board (A2, Service Group 8 )  can cause a variety of pro- 
blems. It can cause the processor to  "hang-up" all the time or only in certain modes 
of operation. It may cause data to be false even though normal bus activity seems t o  
be taking place. 

To establish that the HP-IB board is at fault, remove the board from the instrument 
after turning off the LlNE switch. Then, turn the LlNE switch to  the ON position and 
check the instrument to see if i t  functions properly in the manual modes of opera- 
tion. Other problems wi th the HP-IB board may be established by consulting Service 
Group 8. 

Marker Problems. If the marker is not working, first check the front panel cable connec- 
tion to  the position control. 

The marker control adjusts a voltage that is compared to the sweep ramp. A t  coin- 
cidence, the address in RAM of that display point is latched and sent t o  the pro- 
cessor upon request. The processor determines the amplitude and frequency of the 
point and returns instructions t o  the A 9  board which intensify the dot. If an HP-IB 
controller is available, the problem can be localized as follows: 

a. If the marker works when programmed over the HP-IB, the problem is probably 
with the A 9  or A 1  0 boards. 

b. If the marker does not work over the HP-IB, the problem is probably wi th the 
Processor or RAM circuits (A7  or A8).  

No Spectrum (Alphanumerics are OK). If the DATA LOADING light is flashing, the triggering 
circuits are probably working. If it is not flashing, refer to the Data Loading light 
hints. 

Data passes through the Input board ( A l l ,  the Timing board (A31, and the Digital 
Filter board (A5).  See the Block Diagram and check these areas if no spectrum is - 
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Table 8-1. Troubleshooting Hints (Cont'd). 

displayed. The Local Oscillator must be operating even if the instrument is not in the 
band analysis modes. Check the Local Oscillator (A41 for proper data output. 

Noise Source Problems. The Noise Source Output (A4 Service Group 9) is derived from a 
pseudo random binary sequence generator. It receives its inputs from the Timing 
board (A31 and the Local Oscillator board (lower half of A4). Some apparent pro- 
blems may be caused by the DC Adjustment being out of tolerance (see Ad- 
justments, Section V). For malfunctions, see Service Group 9 and/or Service Group 
3. 

Noisy Spectrum. The hints under Band Analysis Problems. Also see Service Group 1. 

Overload Indication. 'The front panel LED'S indicate an overload when there is an input 
which is at or above full scale (in the LOG mode) and will go out when the signal is 
removed or the SENSITIVITY is increased. CRT indicated overloads remain in effect 
after the signal is removed for one additional time record period. In the case of an 
averaging sequence, the overload will remain on until the end of the sequence. 

Analog overloads are detected on the Input board (A1 1, converted to  a TTL level, and 
OR'd with a data overload signal on the Digital Filter board (A5). 

Overloads may appear as a result of an illegal turn-on condition (i.e. cycling the LlNE 
switch on and off rapidly). 

Processor Not Running. The processor may be "hung-up" by the HP-IB board (A2 Ser- 
vice Group 81, by the Digital Filter board (A5 Service Group 31, by the ROM board 
(A6 Service Group 41, or by the Front Panel (A1 1 ,A1 2 Service Group 7). It is possi- 
ble that any board connected to the I10 Bus may hold data lines down giving the ap- 
pearance of a locked up processor. For troubleshooting, see Service Group 4. 

Trace Shift (of recalled or second trace). This is usually caused by A1 0C20 (Service Group 
5) not discharging fully for the second sweep. 

Triggering Problems. The trigger circuits initiate data loading except when the instru- 
ment TRIGGER LEVEL control is in the FREE RUN position. If the DATA LOADING 
light does not operate when the TRIGGER LEVEL is in the FREE RUN position, go to  
the hints concerning the DATA LOADING LIGHT. 

With a proper input signal, the TRIGGER LEVEL centered, and no data loading taking 
place, check the rear panel EXT TRIGGER switch to  be sure it is in the INT position. If 
problems still persist, check the trigger signal paths on the A1 board in Service 
Group 1 or the trigger generating circuits on the A5 board, Service Group 3. 

Turn-On Problems. Instrument turn-on problems are almost always associated with the 
processor. If the main processor is "hung-up" for any reason, digital data and even 
some analog paths may be interrupted or completely non-functional. The processor 
is associated with boards A1 through A1 2. A most likely suspect is the A2 HP-IB 
board, see HP-IB Problems in the hints section. The A1 1 and A1 2 front panel boards 
handle the processor CLEAR command and may possibly prohibit turn-on. 

On the A7 Processor board itself is the power up circuit. Rapid cycling of the LlNE 
switch may cause the processor t o  jump into illegal subroutines from which exit is 
impossible. Allow five seconds between OFF and ON cycles of the LlNE switch to  
assure proper operation of the power up circuit. For more information, see Processor 
Not Running hints or refer to  Service Group 4. 

X-Y Recorder Output. The X-Y Recorder outputs are analog signals which are derived 
form digital to  analog converters that receive latched data directly off of the instru- 
ment I10 Bus. Therefore, the processor must be operating correctly for proper 
recorder data output. For troubleshooting, see Service Group 10, A10  X-Y 
Recorder. - 
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8-28. FRONT PANEL ACCESSIBLE SELF-TEST. 

8-29. To Start. 

8-30. Hold "AVERAGE RESTART" key in while RESET key is pressed and released. 

NOTE 

The RESET key will not work if HP-IB status is REMOTE. 
Return HP-IB status to LOCAL before running self-test. 

The self-test software will execute Test 0, the front panel test, when AVERAGE RESTART 
is released. 

8-31. To Select A Test Routine. 

8-32. Select the desired test from the list below with the AVERAGE NUMBER and SHIFT 
keys, then press and release AVERAGE RESTART. Test programs in RU status will not 
recognize the AVERAGE RESTART key until the test is completed, and some programs in 
CY status will only recognize the AVERAGE RESTART key afer a noticeable delay. The 
display is blanked when the AVERAGE RESTART key is recognized. 

Figure 8-3. Display Test Readouts. 

8-33. Display. 

TEST ID NO. TEST STATUS SOFTWARE DATE CODE 

\ 
000001 CY 

8 062!q 4 

8-34. Information concerning the test pragram and the results of its test is presented on the 
CRT display in the format shown in Figure 8-3. The top line of the alphanumeric display 
gives the test ID number as a 6-digit octal number, the test status (2-character alphanumeric) 
and the software date code (6-digit octal). The meaning of these codes is explained further 
below. 

- 9 - 10 - 1 1  - 

4 5 6 7 * 
- - - - 

1 2 - - - 3 4 - 

8-35. Twelve test condition codes 0 thru 11 may be displayed on the remaining lines of the 

TEST CONDITION 
CODES (4 PER LINE) 
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display in the positions indicated, Test condition codes are always either 6-digit octal 
numbers or blanks, except for the display test program, where the bottom two lines of the 
display are used for an alpha test pattern. 

8-36. Status Code. 

8-37. The test status code may be one of the five codes listed below. The status code in- 
dicates the status of the current test and whether or not errors have occurred. Refer to  the 
descriptions of individual test programs for more information. 

Status Meaning 

CY Cycle. The test is cycling and may or may not be testing for errors. 
If the program is testing for errors, none have occurred. 

RU Run. The test is running and testing for errors. At the end of the 
test, the status will change to either OK or ER. Programs in RU 
status ignore the AVERAGE RESTART key. 

OK Test Passed. The test is halted after finding no errors. The 
AVERAGE RESTART key will be recognized. 

ER Error. The test is halted and errors have occurred. Information 
about the error or errors which occurred is contained in the condi- 
tion codes. 

XT No Test. There is no test program running. Choose a different test 
number. 

8-38. Test Programs. 

8-39. The following test programs are accessed by setting the AVERAGE NUMBER and 
SHIFT keys for the average number indicated. 

Test ID No. (Octal) Average Number Test Function 

A1 1 & A12 Front panel board test 
Display & marker test 
A4 digital filter board test 
A6 ROM board test 
A8 RAM board GALPAT test 
Recorder output test 
Special - Refer to Paragraph 8-79 

8-40. Front Panel Test (000000). 

8-41. Function. Test the switches, RPG circuits, and I/O bus buffers on the A1 1 & A12 
front panel board. Six of the front panel LED indicators (SRQ, LISTEN, TALK, 
REMOTE, SINGLE CHAN, and DUAL CHAN) are lit when the test is selected. Since these 
same indicators are extinguished when the AVERAGE RESTART KEY IS RECOGNIZED, 
THEY SHOULD LlGHT WHEN THIS TEST IS SELECTED AND GO OUT WHEN 
AVERAGE RESTART is depressed. 
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8-42. Status Code. CY only. The program does no internal checks for errors. 

8-43. Condition codes 6 and 7 show the current RPG count and the most recent RPG incre- 
ment, respectively. With the FREQUENCY MODE switch in the 0-25 kHz SPAN or 0 
START positions these numbers should remain unchanged when the FREQUENCY AD- 
JUST knob is turned. When the FREQUENCY MODE switch is in the SET START or SET 
CENTER positions, however, condition codes 6 and 7 should respond to the FREQUENCY 
ADJUST knob. 

8-44. Condition code 6, RPG count, should count up or down as the FREQUENCY AD- 
JUST knob is turned right or left, with limits on the RPG count of 000000 thru 061777 (oc- 
tal). 

8-45. Condition code 7, RPG increment, shows the most recent change in the RPG count, 
and it should be possible to see the values 000001, 000005, and 000036 while turning the 
FREQUENCY ADJUST knob right at low, medium, and high velocity, respectively. 
Similarly, turning the FREQUENCY ADJUST knob left at low, medium, and high 
velocities should give RPG increments of 177777, 177773, and 177742, respectively. When 
the RPG count arrives at either of its limits, the RPG increment may be left with a value dif- 
ferent from those listed above; but, otherwise, errors in the RPG increment indicate front 
panel malfunctions. In particular, negative increments while adjusting right, or positive in- 
crements while adjusting down indicate errors. 

8-46. Condition codes 0 thru 4 show the current values of the switch status registers 0 thru 4, 
respectively, as read from the front panel board. The bits of the switch status words corres- 
pond to front panel switches as shown in Table 8-2. Note that the displayed words are an oc- 
tal representation of the bit pattern (e.g. LSB of displayed word corresponds to  bits 0, 1 and 
2). 

Table 8-2. Condition Codes. 

Cond. Code 0: Bit # 

Start Freq Band Analysis 
Baseband (default: O- 
25kH) 

Unused (always set) 1 3  
Freq Range X I  0 1 2  
(default: x 1 )  X I  00 1 1  

X I  K 1 0  
X I 0  K 9 

Unused 8 
Freq 2.5 7 
(default: 1 )  5 6 

Repetitive Mode 5 
Trigger Arm 4 
Trigger Mode 3 

Hann Passband 2 
Flat Top 1 

Center Freq Band Analysis 0 
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Table 8-2. Condition Codes (Cont'd). 

Cond. Code 1: Bit # 

Trace 1 Store 1 5  
Trace 2 Store 1 4  

Channel Select B 1 3  
(default: both) A 12 

Trace 1 Recall 11  
Trace 2 Recall 1 0  

Time B 9 
Time A 8 

Ampl Scale 1 OdBlDiv 7 
(default: Lin) 2dBIDiv 6 

XFR FCTN 5 
Phase B 4 

A 3 

XFR FCTN 2 
Amplitude B 1 

A 0 

Cond. Code 2: Bit # 

Pos 2 1 5  
3 1 4  

Amplitude 4 1 3  
Reference 5 1 2  
(default: pos 1)  6 1 1  

7 1 0  
8 9 
9 8 

D 7 
Channel B* C 6 
Input Sensitivity B 5 

A 4 

D 3 
Channel A *  C 2 
Input Sensitivity B 1 

A 0 

"See Schematic N. 

MOTE 

Interpreting Table 8-2: An Example. 

Say condition code 0 reads 105321. The octal equivalent of the right- 
most bit lLSB) is 0 0  1. From the table, this implies thast SET CENTER 
band analysis mode is selected and neither FLAT TOP nor HANNING 
passband shapes are selected. The binary equivalent of octal 2 is 0 10. 
From the table, this implies that the trigger is armed, in free run (not trig- 
ger mode) and non-repetitive. The interpretation continues in this 
fashion. 
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Table 8-2. Condition Codes (Cont'd). 

Cond. Code 3: Bit # 

On 1 5  
Rel 14  

Marker Set Ref 13  
Set Freq 12  
Trace 11 
+ @z 1 0  

Coherence 9 

Shift 8 
32  (exp) 7 

Average # 1 6  (256) 6 
8 (1 28) 5 
4 ( 64) 4 

Restart 3 
Average Mode Time 2 
(default: off) Peak 1 

RMS 0 

Cond. Code 4: Bit # 

x-y Recorder U. Right 15  
L. Left 1 4  
Plot 13  

Uncal B 12 
A 11 

DC Coupling B 1 0  
A 9 

Local 8 

+ Trig Slope 7 

Model 3582A 
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8-47. Display Test (000001). 

8-48. Function. Writes one of 5 display test patterns and 2 lines of alphanumerics test pat- 
tern to test the display circuitry. The display test pattern is changed by re-selecting this same 
test with the AVERAGE NUMBER and AVERAGE RESTART keys. The display marker 
should appear, and the MARKER POSITION knob should function regardless of the 
MARKER ON key in display test pattern 2. 

8-49. Status Code. CY only. The program performs no internal tests for errors. 

8-50. Condition Codes. Condition code 8 shows the current display test pattern number. 
There are 5 display test patterns numbered 0 thru 4, which all consist of the same basic bit 
pattern in the RAM display area, displayed with different display board program modes. 
The correspondence between display test pattern number and display mode is as follows. 

Test Pattern # I Display Mode 1 Blanking 

8-51. Condition code 11 shows the current marker register only in display test pattern 2. In 
addition, the marker dot should appear on the display trace and move with the MARKER 
POSITION knob. Condition code 11 should increment and decrement smoothly between 
000000 and 000377. 

4 x 128 
4 x 128 
2 x 256 
2 x 256 
1 x 512 

8-52. Hardware SA tests are available to verify that the A9 digital display driver is receiving 
the proper. data from the A8 RAM board during the display test (see Service Group 5). 

last 3 x 128 
last 2 x 128 
last 1 x 256 

none 
none 

8-53. A5 Digital Filter Board Test (000002). 

8-54. Function. The digital filter board is tested in one of 8 filter test modes, automatically 
stepping to the next mode if no errors occur. If an error is detected, the test program is 
halted, and re-selecting the program with the AVERAGE NUMBER and AVERAGE 
RESTART keys will manually step the filter test mode. 

8-55. The DATA LOADING indicator on the front panel is controlled by the digital filter 
board, and this indicator should remain on except for a slight flicker when filter test mode 
changes. This indicator should go out when the test halts because of an error, or when a dif- 
ferent test program is selected. The two OVERLOAD indicators may or may not flash 
regularly or sporadically during this test. 

8-56. Status Codes. CY when cycling thru the filter tests modes without error. Status 
changes to ER when an error is detected, and the program halts. 

8-57. Condition Codes. Condition code 8 indicates the filter test mode in which the digital 
filter board is currently being tested. The 8 test modes are numbered 0 thru 7 and they test 
the board as follows. 
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Test Mode (oct) 

000000 
000001 
000002 
000003 
000004 
000005 
000006 
000007 

Corresponding 
IFilter Chips Tested I Instrument Mode 

None 
Chan A Baseband 
Chan B Baseband 
Dual Chan. Baseband 
None 
Chan A Zoom 
Chan B Zoom 
Dual Chan Zoom 

8-58. When the test status changes from CY to ER, condition code 9 indicates the type of er- 
ror detected and the digital filter chip or chips from which erroneous outputs were detected. 
If condition code 9 is 177777, it means that not enough DMA output requests were given by 
the digital filter board in the allotted time. No tests are made on the data actually received, 
and no further information is displayed in the condition codes. 

8-59. A condition code 9 of other than 177777 means that enough data was received from 
the digital filter board, but that the data was erroneous. The testing procedure consists of in- 
itializing one or more of the digital filter chips in a test configuration, then examining the 
first 6 samples of the output transient response. If any of these outputs is in error, the pro- 
gram notes the number of the digital filter chip outputting the erroneous data in an octal 
digit of condition code 9. Thus the digits of condition code 9 form a list of chips from which 
bad data was received. 

8-60. For example, if condition code 9 is 000003, bad data was received from filter chips I 
and 3. If chips 2 and 4 were involved in that particular test mode (condition code 8), their 
outputs were correct. 

8-61. When erroneous output data is received, condition codes 0 thru 5 are the exclusive OR 
of the 6 samples received and the expected data. That is, a 1 bit in one of these condition 
codes indicates that the data bit received in that position was wrong - either a 0 for an ex- 
pected 1 or a I for an expected 0. When more than one erroneous chip is indicated in condi- 
tion code 9, the errors in condition codes 0 thru 5 are from the chip indicated by the right- 
most digit of condition code 9. 

8-62. A6 ROM Board Test (000003). 

8-63. Function. Performs a chip-by-chip signature analysis test on the ROM board to 
detect malfunctioning ROM chips. The last 2 bytes of each ROM chip are special words 
which make the internal SA-type signature of that chip be 000000. If a signature is found to 
be other than this, an error has occurred somewhere in the bits output from the ROM chip 
under test. Since the signature register for each chip is preset with bits representing the start 
address and byte position (high or low), this test also detects improperly loaded ROMs. 

8-64. This program does not test software consistency. If, for example, a software revision 
requires two ROMs to be replaced, and only one of these has been replaced, the software is 
inconsistent in that only half the revision has been made. The.instrument would probably 
not function with such a ROM board, but the ROM board test would not indicate any er- 
rors. 
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8-65. Status Codes. Test program status is RU while the test is being performed. After ap- 
proximately 5 seconds, the status changes to OK or ER, depending upon whether errors were 
detected. During RU status, the AVERAGE RESTART button is ignored. 

8-66. Condition Codes. Condition codes 0 thru 9 indicate the chips from which errors were 
detected. Condition codes are not written for chips from which no errors are detected. The 
left-most 4 octal digits of the condition code are a "ROM address" which indicates the pair 
of ROM chips from which errors were detected. The right-most two digits are set to 1 or 0 to 
indicate whether or not errors were detected in the high byte and the low byte as in this ex- 
ample: 

Rom Address (Low Byte Error 

8-68. A8 RAM Board "GALPAT" Test 1000004). 

High . ~ ~ t e  
Error 

8-67. Table 8-3 relates error codes to the corresponding bad I. C. for both the ROM and 
RAM front panel self tests. 

Table 8-3. Error Codes for ROM and RAM Tests. 

8-69. Function. Performs a "GALPAT" test of the RAM board to  try to detect infre- 
quent bit errors, data-sensitive errors, etc. For more catastrophic RAM board malfunctions, 
the self test programs will probably not work anyway. 

Error Code 

000 001 
000 002 
000 004 
000 010 
000 020 
000 040 
000 100 
000 200 
000 400 
001 000 
002 000 
004 000 
010 000 
020 000 
040 000 
100 000 

8-70. This test produces a number of effects on the display which may seem to be errors or 
program "bombs". These arise from the fact that the display buffer is tested along with the 
rest of the RAM array, and the effects are discussed further under "Status Codes" which 
follow. 

Bad Ram Chip 

u 1 
u 2  
u3  
u 4  
us 
U6 
u 7  
U8 
u 9  
u10 
u11 
u12 
U13 
U14 
U15 
U16 

8-71. Status Codes. When first selected, the test program goes into the RU status and 
displays the RU status code in the normal manner. However, this display remains for only a 
few seconds, until the memory test actually begins. During the memory test, which lasts ap- 
proximately 12 minutes, the display may have blanked alpha and a bright line at the top of 
the screen or 4 lines of A's and a line at the bottom of the screen. Each of these patterns lasts 
about 6 minutes and is marked by a moving dot and alpha character about 4 minutes after 
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the pattern begins. Throughout the 12-minute test, the program is in RU status and cannot 
be interrupted by the AVERAGE RESET key. 

8-72. At the end of the test, the status OK or ER is displayed in the normal status code loca- 
tion, but the test ID number and software date code remain blank. 

8-73. Condition Codes. Only in ER status, condition code 9 shows accumulated error bits. 
Since each RAM chip stores one bit of the 16 bit word, a single bit set in condition code 9 
would focus suspicion on a unique RAM chip on the RAM board. See table 8-3. 

8-74. Recorder Output Test (000005). 

8-75. Function. To test the X-Y recorder DAC's and the pen-up relay. The X-Y recorder 
output registers are loaded with a word containing a single 1 bit and all the rest zeroes. Both 
the X and Y registers are loaded with the same number, and the 1 bit is shifted each time this 
test is re-selected with the AVERAGE NUMBER and AVERAGE RESTART keys. Thus, a 
voltmeter can be used to check each bit of the DAC outputs. 

8-76. For the X-Y output registers, bits 0-9 are X-Y output bits, while bit 10 controls the 
pen-up relay. When the X-Y output word (see "Condition Code" Paragraph 8-78) is octal 
002000, the pen-up relay should close, and the X-Y outputs should be zero. 

8-77. Status Code. CY only. Performs no internal checks for errors. 

8-78. Condition Code. Condition code 8 displays the octal number loaded into the X-Y 
output registers. 

8-79. Special Test (0000061. 

8-80. Function. This test is normally not accessible and no test is run if test 6 is selected in 
the usual manner. 

8-81. However, if jumper 54 on the A7 Processor board is shorted, and test 6 is selected, a 
test program to produce stable SA signatures on the I/O bus is run. The program performs 
no internal tests for errors, and a digital SA instrument must be used to check for I/O bus 
errors. 

8-82. Note that having jumper 54 on the Processor board shorted at the time the RESET 
key is released will cause the primitive ROM self-test to be run, rather than these self-test 
programs. Thus, the Processor board must not be shorted when these self-test procedures 
are started, but should be shorted before test 6 is selected. 

8-83. The test exercises one of the 16 I/O select codes (0 thru 17 octal) one at a time. Re- 
selecting test 6 with the AVERAGE NUMBER and AVERAGE RESTART keys steps the 
I/O select code number. Since octal 14 is the display mode program I/O select code, running 
the test for this case produces anomalous behavior of the display which is not harmful to the 
display hardware, and should not be mistaken for a display malfunction. 

8-84. Status Codes. Status code XT is displayed when the Processor board jumper is not 
present and no test is being run. Status code CY is displayed while the test is actually run- 
ning. 

8-18 
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8-85. Condition Codes. Condition code 8 shows the octal I/O select code currently under 
test in status CY. 

8-86. BLOCK DIAGRAM DESCRIPTION. 

8-87. Understanding The Instrument. 

8-88. The 3582A incorporates Discrete Fourier Analysis which is primarily a firmware func- 
tion. Therefore, the majority of the instrument contains the digital logic necessary to imple- 
ment these functions leaving the analog circuits for input and display purposes. Fold out the 
block diagram at the end of the Service Section. 

8-89. Notice on the block diagram that most of the boards have some connection with the 
I/O Bus. The I/O bus transmits data and instructions between the processor and other bus 
connected boards. Each of the boards has an interface buffer that permits the appropriate 
sequencing to allow only two devices to communicate at one time. The processor controls 
the I/O buffers and, except for the display section and power supplies, should be operating 
to facilitate troubleshooting other areas of the instrument. 

8-90. Signal Flow. 

8-91. With the processor operating the instrument, the signal data flows from the input 
boards to the CRT display as given by the following description. 

8-92. Input plo A1 (A). 

8-93. The channel A and channel B input boards are identical with their function depending 
on the installed location in the instrument. The signal enters the input boards via a coaxial 
cable from the front panel. The 1 megohm input termination is located on the board and 
follows the input attenuator. The signal passes through the termination and into the at- 
tenuator, which is programmed by data retained in the program buffer. 

8-94. The program buffer receives its data from an I/O buffer located on the A4 Local 
Oscillator board. Except for the analog input and power supplies, all other inputs and out- 
puts from the board are TTL in nature and optically isolated to allow for a floating input. 
The attenuator uses reed relays to switch in and out different sections. The CAL signal 
(which is a pseudo random binary sequence) is switched into the input circuits following the 
attenuator. Two gain controlled input amplifiers are separated by a 0-lldB variable at- 
tenuator. The programmable amplifier gains and the programmable input attenuator offer 
combinations of gain and attenuation which allow an input signal to be referenced to a full 
scale value on one of ten input ranges (30V to 3mV). 

8-95. The trigger circuit uses this signal in conjunction with a trigger reference voltage (from 
the front panel trigger level control) to produce a TTL output (on channel A only) for the 
Digital Filter A4. An out of band low level signal is injected into the main signal path from 
the dither circuit to exercise the analog to digital converter and improve its response. This 
combination of signals is applied to the antialiasing 25kHz low pass filter. The signals are 
now ready for processing by the analog to digital converter. 

8-96. Sample Hold and Analog to Digital Converter plo A1 IBI. 

8-97. A sample hold and conversion operation is initiated by a pulse from the A3 Interface 

8-19 
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and Timing board. The pulse causes a control circuit to  produce two additional signals. One 
signal causes MOSFET switches to  hold a voltage for conversion and the other signal starts a 
variable rate clock which sequences the successive approximation analog to  digital con- 
verter. The data bits leave the converter in serial form with the most significant bit (MSB) 
first and are applied to  the A3 Timing Board. 

8-98. Interface and Timing A3 (C). 

8-99. For further manipulation, the data sequence must be converted to  another form. The 
data interface is composed of two shift registers with parallel input and output capabilities. 
The first shift register used the variable rate clock output to shift in the data from the analog 
to  digital converter in serial MSB form. The data is then reverse parallel loaded into another 
shift register which then clocks the data out at a constant rate in serial LSB form. The se- 
quencing for the sample hold and conversion and the data interface is controlled by the tim- 
ing portion of the A3 board. 

8-100. A 45.875 MHz XTAL oscillator is divided down to  provide timing clocks for various 
other circuits, some of which are located on other boards. This coordination of operations 
includes the following circuits: 

a. Sample Hold and A/D Converter A1 (B) 
b. Data Interface A3 (C) 
c. Digital Filter A5 (D) 
d. Digital Local Oscillator A4 (E) 
e. Pseudo Random Noise A4 (P) 
f. CAL Source A3 (C) 
g. HP-IB A2 (0) 
h. Effective Trigger Rate and Phase A3 (C) 
i. Impulse Source A3 (C) 

8-101. The sample hold and conversion takes place at a constant rate (approximately 
100kHz) while the trigger signal is determined by the input waveform. T o  obtain the proper 
phase components of the transformed signal, the processor needs to  know the relationship 
between the trigger signal, effective sample rate, and the sample hold signal. These relation- 
ships are determined by the effective sample rate circuit which employs a programmable 
divide by N counter and a counter with an I/O buffer on the output. The divide by N 
counter also drives the Pseudo Random Noise clock p/o A4 (P). 

8-102. The Pseudo Random Noise and IMPULSE output are both proportional to  the 
selected SPAN setting. The PRN clock divides the output from the divide by N counter by 
seven which initiates the PRN circuits and provides a signal for the impulse circuit that 
results in a TTL output equal to  the SPAN/8192. 

8-103. Digital Filter A5 (Dl. 

8-104. The digital filter receives the serial (LSB first) data from the data interface (located 
on the A3 board). Essentially, the circuit performs a mathematical low pass filter function 
which has a bandwidth derived from the SPAN, BANDPASS, and INPUT MODE switch 
selection. This control data is input from the processor through an I/O buffer and into the 
digital filter control circuit. This circuit also signals a firmware direct memory access (DMA) 
operation which loads the filter output through an I/O buffer into the time record section of 

Scans by ARTEK MEDCa => 



Model 3582A Service Information 

random access memory (RAM). The circuit provides a timing signal to the effective trigger 
delay counter on the A3 Timing board. Overload conditions are sensed and a front panel an- 
nunciator is turned on if there is a possible overload in signal data. When SET START or 
SET CENTER is selected, the input serial data is multiplied by both the sine and cosine 
digital equivalents of the center frequency, of the segment of the spectrum under analysis, 
translating the signal to dc. These digital mixing signals are provided by the Digital Local 
Oscillator. 

8-105. ~ i g i t a l  Local Oscillator plo A4 (E), 

8-106. The digital local oscillator (L.O.) uses control information from the processor (deriv- 
ed from front panel controls) to establish a mixing frequency. Basically, if a 512 point time 
record is needed, 512 cosine and sine amplitude words are generated so that a point by point 
multiplication (mixing) operation in the digital filter can take place. In the L.O., 1024 cosine 
words are stored in ROM and are modified to obtain intermediate values. The starting phase 
and incremental value are the main requirements necessary to perform the word lookup 
routine. 

8-107. The L.O. controller coordinates the timing of various L.O. circuits such as the binary 
incremental phase counter. The initial phase and frequency increment are loaded into the 
counter which has a feedback loop that adds the previous sum to the increment. Thus, a 
flow of incremented digital numbers are produced which form the address for the phase and 
cosine tables (ROMs). The outputs from the cosine and phase ROMs are combined using a 
slope intercept interpolation technique to produce a sine and cosine digital frequency 
amplitude word for each input sample. 

8-108. Processor A7 (F). 

8-109. The processor controls most of the major circuits in the instrument and performs the 
necessary calculations to implement the discrete analysis techniques. Data as well as control 
information is transferred over the I/O BUS and the IDA BUS. The I/O Bus is a bi- 
directional sixteen line bus which has access controlled by the processor. The IDA (instruc- 
tion, address, and data) bus links the processor to the instruction ROM A6 (G) and the data 
processing RAM A8 (H). It is comprised of sixteen lines, is bi-directional, and controlled by 
the processor. 

8-1 10. The processor board contains the circuits which allow for bus buffering, bus access 
(I/O select), start up, reset, and a XTAL timing clock. Note that the start up and reset cir- 
cuit has interconnections to other boards which may inhibit the processor from operating, 
should they malfuncation. 

8-1 11. ROM A6 (GI. 

8-112. The processor receives its operating instructions from the ROM board. The board 
contains the integrated circuits which provide approximately 40K of ROM. A control cir- 
cuit, run by the processor, provides the sequencing of address and data output. 

8-1 13. RAM A8 (HI. 

8-114. The processor uses the dynamic RAM to store control information and data 
variables. The digital display driver A9 accesses the RAM through a hardware DMA func- 
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tion which gives it priority over the processor. By accessing a specified area of the RAM at a 
constant rate, the display circuits perform a refresh function while obtaining display data. 
Data for the display section is transferred over a sixteen wire one way bus (XIDA). 

8-1 15. Display Controller plo A9 (I). 

8-1 16. The display controller is an algorithmic state machine which sequences the activities 
of the display section. It receives a clock signal from the processor board and instructions via 
the I/O bus through an I/O buffer. 

8-1 17. Digital Display Driver plo A9 (J). 

8-1 18. The digital display driver uses the control signals from the display controller to ob- 
tain data from the RAM and decode it into graphics and alphanumeric digital data. An ad- 
dress counter supplies the RAM address through the DMA circuit and returning data is lat- 
ched into a buffer. The data is decoded into addresses for the character dot matrix generator 
and into X and Y amplitude graphics data. The X amplitude sweep data is actually the ad- 
dress count to the RAM. This data is multiplexed and applied to the analog display driver. 

8-1 19. Analog Display Driver plo A1 0 (K). 

8-120. The analog display driver uses digital to analog converters to obtain the dc signals 
which eventually are amplified to drive the CRT. Character data is converted into X and Y 
position signals and Z axis blanking to provide a 5 x 7 character dot matirx display. The 
display controller causes each character to be drawn on the CRT until all alphanumeric data 
is displayed. 

8-121. X and Y graphic data is divided as follows. The X axis data is primarily used for 
character generation in the alpha mode. In the graphics mode however, the X axis is set by 
the display controller to sweep at a constant rate which depends on the number of traces be- 
ing displayed. A marker comparator circuit produces a signal when the sweep position 
voltage is the same as the front panel MARKER POSITION control voltage. The signal 
causes the RAM address to be latched into an I/O buffer for processor use. 

8-122. The Y axis amplitude data is converted and applied to a line drawer which supplies a 
dc signal to drive the Y axis CRT deflection amplifier. An associated circuit senses the 
magnitude of the Y axis change and applies a dc-signal to control the intensity (Z axis) of the 
CRT so that large displacements in amplitude will retain the same brightness as the X axis is 
swept at a constant rate. The dc signals which are developed by the analog display driver are 
next applied to the XYZ amplifiers. 

8-123. XYZ Amplifiers plo A13 (1). 

8-124. The signals to the deflection amplifiers are less than k 1 volt. The amplifiers boost 
this voltage to less than & 100 volts to drive the CRT deflection plates. The Z axis amplifier 
uses a variable intensity control from the analog display driver in the graphics mode, and a 
TTL blanking pulse from the display controller for character dot generation in the alpha 
mode. An intensity input from the front panel controls the overall intensity level. The out- 
put from the amplifier is applied to the high voltage rectifier in the high voltage section of 
the instrument. 
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8-125. High Voltage Section plo A13 and A65 (MI. 

8-126. The high voltage section contains circuits necessary to provide all of the high voltage 
CRT drives (except the X and Y deflection drives). Extreme caution should be used when 
servicing or adjusting controls and components mounted on circuit boards in this area due 
to high voltages (up to + 18KV) which may remain present on circuit components EVEN 
WHEN THE INSTRUMENT IS OFF. 

8-127. The high voltage rectifier supplies + 18KV to the post accelerator of the CRT. Inside 
a metal box located underneath the CRT are a transformer which supplies high voltage to a 
rectifier and voltage multiplier. The transformer receives its primary input from the high 
voltage oscillator and additional signals form the front panel FOCUS control and the Z axis 
amplifier. A cable which is connected to the rear of the CRT supplies filament, cathode, 
control grid, and focus voltages. 

8-128. Other circuits located on the A13 board supply flood gun, accelerator, orthogonali- 
ty, and X align voltages. 

8-1 29. Supporting Boards and Circuits. 

8-130. There are several areas of the instrument which do not interact directly with the 
signal flow. These areas are described as follows. 

8-131. Instrument Control. 

8-132. Two sections of the instrument affect the control functions by interacting with the 
processor through the I/O Bus. These are the front panel controls and the HP-IB. 

8-1 33. Front Panel Controls A1 1 and A1 2 (N). 

8-134. The front panel controls consist mainly of switches which have digital functions 
(operate at TTL levels). These switch outputs are latched into an I/O buffer where they are 
interrogated approximately ten times a second. Indicators are driven by the processor (ex- 
cept overload and data loading) which latches the data in an I/O buffer. 

8-135. A subassembly mounted on the front panel switch board contains the logic to decode 
the FREQUENCY ADJUST rotary pulse generator and the processor reset control. Note 
that reset logic has an input from the front panel and from the HP-IB board. 

8-136. HP-IB A2 (0). 

8-137. The HP-IB board permits interfacing the HP-IB with the processor through the I/O 
bus. Mounted on the board is a nano-processor which, with the help of an instruction ROM, 
translates the HP-IB ASCII code to binary processor coding and handles HP-IB protocol. 
Also contained on the board are HP-IB isolation circuits, remote control and reset circuits, 
and an I/O buffer. Note that the processor is run by a clock which has, as its primary input, 
a signal from the A3 Timing board. 

8-1 38. Instrument Outputs. 

8-139. Instrument outputs (except IMPULSE) are located on portions of two boards which 

8-23 
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carry primary signal data. In many respects, they operate as independent sections and are 
therefore shown on separate schematics. 

8-140. Pseudo Random Noise plo A4 (PI. 

8-141. Pseudo random noise is derived from a modified dc voltage which has been con- 
verted from the output of a pseudo random binary sequence generator. The binary sequence 
generator obtains an input clock from the A3 Timing board and programming from the 
L.O. portion of the A4 board. A front panel switch selects either PERIODIC or RANDOM 
noise. Periodic noise is a defined pseudo random binary sequence which is programmed and 
initiated so that its duration and timing coincides with the SPAN and resulting bandwidth. 
Random noise is simply extended pseudo random noise (up to 14 minutes) and does not 
coincide with other measurement activities. The binary output from the generator is con- 
verted by a digital to  analog converter and applied to  a four quadrant multiplier. So that 
phase and amplitude of the PRN output match the sample frequencies for the SPAN and 
PASSBAND selected, a cosine word is obtained from the Digital L.O. The cosine word is 
converted by a digital to  analog converter and applied as the other input to the multiplier. 
The product of the two inputs is amplified and output to  a BNC connector on the front 
panel. 

8-142. X-Y Recorder plo A1 0 (Q). 

8-143. The recorder outputs consist of a digital to  analog converter for each of the two axis. 
The two converters (DACS) transform data directly off the I/O bus buffers. The rate of 
data transformation is controlled by the processor and approximates a constant slew rate for 
the X-Y recorder. A reference voltage source supplies the recorder DACS and the display 
DACS (A10) with a conversion reference voltage. The PEN LIFT relay drive is derived from 
a latched bit on the Xaxis I /O buffer. 

8-144. Power Supplies A14 (R), A15 (S), A16 (TI, A19-A17 (U), A18 (V). 

8-145. All supply voltages, except those that are used for the floating input section, are 
derived from switching power supplies. The power supplies switch at a 27kHz rate which is 
out of the measurement band of the instrument (the power supply clock can be detected in 
the band analysis modes when the center or  start frequency is at 25kHz). The + 18, + 12, 
+ 7 power supply boards are interchangeable, their function depending on the position they 
occupy in the power supply mother board. 

8-146. The control board (A17 and A19) schematic also contains the transformer, power 
supply clock, rectifiers, and other chassis mounted components. It must be in place and in 
working order for the other switching supplies to operate. 

8-147. The linear power supply A18 can operate independantly and must be operating in 
order to  supply power to the floating input section. 
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7 G E N E R A L  S C H E M A T I C  NOTES- 

1. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 
PREFIX WlTH ASSEMBLY OR SUBASSEMBLY DESIG- 
NATION(S) OR BOTH FOR COMPLETE DESIGNATION. 

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UN- 
LESS OTHERWISE NOTED. 

RESISTANCE IN  OHMS 
CAPACITANCE I N  MICROFARADS 
INDUCTANCE I N  MILLIHENRYS 

3. 1 DENOTES EARTH GROUND. 
- USED FOR TERMINALS WlTH NO LESS THAN A - NO. 18 GAUGE WlRE CONNECTED BETWEEN 

TERMINAL AND EARTH GROUND TERMINAL OR 
AC POWER RECEPTACLE. 

4. DENOTES FRAME GROUND. I USED FOR TERMINALS WHICH ARE PERMA- 
NENTLY CONNECTED WITHIN APPROXIMATELY 
0.1 OHM OF EARTH GROUND 

D E N O T E S  G R O U N D  ON PRINTED CIRCUIT 
ASSEMBLY. (PERMANENTLY CONNECTED TO 
FRAME GROUND).  

6. - - - DENOTES ASSEMBLY 

7. DENOTES MAIN SIGNAL 
PATH. 

9. L D E N O T E S  F E E D B A C K  
PATH. 

10. 1 DENOTES FRONT PANEL MARKING 

r - -  1 
I DENOTES REAR PANEL MARKING 

l l .  I--- 

12. * DENOTES SCREWDRIVER ADJUST 

13. -)(- AVERAGE VALUE SHOWN, OPTIMUM VALUE SE- 
LECTED AT FACTORY. THE VALUE OF THESE 
COMPONENTS MAY VARY FROM ONE INSTRU- 
MENT TO ANOTHER. THE METHOD OF SELECTING 
THESE COMPONENTS IS DESCRIBED I N  SECTION V 
OF THIS MANUAL .  

\ \ 
14. 3 ,- DENOTES SECOND APPEARANCE OF A CON- 

, / NECTOR PIN. 

15. \9241 DENOTES WlRE COLOR: COLOR CODE SAME AS 
RESISTOR COLOR CODE. FIRST NUMBER IDEN- 
TIFIES BASE COLOR, SECOND NUMBER IDEN- 
TIFIES WIDER STRIP, THIRD NUMBER IDENTIFIES 
NARROWER STRIP. (e.g. - =WHITE ,  RED, 
YELLOW.) 

17.  A L L  RELAYS ARE SHOWN DEENERGIZED 

DENOTES BUFFER 

DENOTES INVERTER 

, A B C Q  

L L L L  

C "Q ( L L H L  

POSITIVE A N D  L H L L  

L H H L  

H L L L  

H L H L 

NEGATIVE OR H H L L  

H H H H  

A B C Q  

L L L H  

L L H H  

POSITIVE NAND L H L H  

L H H H  

H L L H  
C H L H H  

NEGATIVE NOR H H L H  

H H H L  

A B C Q  

L L L H  

L L H L  

NEGATIVE NAND L H L L  

( L H H L  

H L L L  
C H L H L  

POSITIVE NOR H H L L  

H H H L  

B A2, Q 
EXCLUSIVE OR GATE 

A B Q  

L L L  

L H H 

H L H  

H H L  
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INPUT 
SERVICE GROUP 1 

8-1 -1. INTRODUCTION. 

8-1-2. The Input Service Group provides information pertaining to all the circuits contained 
on the A1 Input boards. The three major functions are input scaling, anti-aliasing filtering, 
and analog to digital conversion. Input scaling and the anti-aliasing filter are found on the A 
(Al) schematic and the analog to digital converter on the B (Al) schematic. 

8-1 -3. GENERAL INFORMATION. 

8-1-4. The input boards are interchangeable, their function depending on the mother board 
position they occupy. Therefore, even though both boards contain trigger circuitry, only the 
channel A position utilizes the trigger output. A malfunction on an input board can be 
quickly verified by exchanging the boards between the two channel positions. Programming 
data is derived from the I/O Bus via the E (A4) board. Note that the majority of the circuits 
on the board have floating power supplies and grounds. Be aware of instrument grounding 
connections when making measurements. Grounds can be made common by moving the 
ISOL/CHAS switch to the CHAS position. 

8-1-5. ISOLATING THE PROBLEM. 

8-1-6. The Troubleshooting Quick Reference Diagrams should be used to help isolate a pro- 
blem. This assumes that one has switched input boards or in some other manner insured that 
the problem is on the Input (Al) Assembly. If only one of the input assemblies is bad, the 
other channel can be used as a troubleshooting tool. That is, any point in the signal path up 
to and including the S/H TP  can be run through the other channel and should produce a 
good spectrum. Use this form of troubleshooting wherever possible. 

8-1-7. Another valuable troubleshooting aid is circuit cooler spray. This is especially effec- 
tive for the A/D converter comparator (U109) and DAC (U111). Many times a defective 
component can be made to work momentarily by spraying with the cooler spray. In this way, 
the spray can be used for troubleshooting. 

8-1-8. TROUBLESHOOTING THE INPUT ATTENUATOR, AMPI.IFIER AND LP FILTERS. 

8-1-9. No Spectrum. 

8-1-10. If there is no spectrum on only one channel, this is the place to start 
troubleshooting. Check the level at the LPF TP. With a full-scale input, the level should be 
about 1.5 volts rms and should look like the input. If this is OK, the problem is with the A/D 
section (Schematic B). If the signal is not good, refer to the Troubleshooting Block 
Diagram. 

8-1 -1 1. Attenuator. 

8-1-12. If the problem is only on some ranges, use Tables 8-1-1 and 8-1-2 with input pro- 
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gramming and relay and stage gain information. If U11 isn't programming, check the op- 
tical isolators U15 and U16 with the front panel I/O Bus Test as follows: 

a. Get into the Front Panel self-test by holding RESTART while pushing and releasing 
RESET. 

b. Select average #256, short A7J4 and push restart. (A754 must remain shorted)(Don't 
short this TP until the instrument is in the self-test mode or it will initiate the primitive ROM 
test). This allows the instrument to go into the I/O Bus test. 

c. Push RESTART until test #10 is displayed (it's the one after 7). This gives a signal at D 
IN and CLK IN so that the outputs of U15 and 16 are changing. Check for high and low 
levels (the failure mode is that the output is stuck high). When the test is completed, unshort 
54. 

8-1-1 3. CAL Signal. 

8-1-14. If the CAL signal isn't displayed on one channel, check the other channel. If this is 
OK, run the input to U14 (pin 3) into the other channel (3V range). If this is OK, it's pro- 
bably the isolator (U14). If the signal at U14(3) isn't good, check A3U42. If there's no CAL 
signal on either board and the attenuators are programming correctly, troubleshoot the 
CAL circuits on the A3 board. (Schematic C) 

8-1-1 5. Distortion. 

8-1-16. If the spectrum is excessively distorted on one channel, run the signal from the LPF 
TP into the input of the other channel. If this looks OK, go to the A/D section (Schematic 
B). If it can be determined that the distortion is not caused by the A1 board, use the front 
panel digital filter, ROM and RAM tests to check these components. Distortion can also be 
caused by the timing and local oscillator boards. 
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8-1 -1 7. Noise. 

8-1-18. Excessive noise is usually caused by the A/D section. Figure 8-1-2 shows a CAL 
signal display with excessive noise. Note that the noise floor has risen. This particular pro- 
blem was due to the comparator (U109). Again, circuit cooler spray is helpful for isolating 
this problem. 

I 

Normal CAL Signal CAL Signal With Excessive Noise 

1 I 

Figure 8-1-2. CAL Signal Indications. 

A 1  

H-P PART NO.  03582-66501 
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Table . Input Programming. Table 

Sensil 

- 

Cal 

30 \, 
10 \, 
3 V l  
1  V I  

I 8-1-2. lnput Board Attenuator Relay And 
Amplifier Gain. 

I I I I A B C 0 E F G H 

3 4 5 6 10 11 12 13 

0 0 0 0 0 0 0  
0 0 0 0 0 0 1  
0 0 1 0 0 0 1 ;  
0 0 0 0 1 0 0 ,  
0 0 1 0 1 0 0 ~  

0 0 0 0 0 1 0 ~  

0 0 1 0 0 1 0 :  

1 0 1 0 0 1 0  
1 0 0 1 0 1 0  

0 1 0 1 0 1 0  

Full 
Scalr 
dBV 

Cal 
+ 30 
+ 20 
+ 10 
0  

- 10 

- 20 

- 30 
- 40 
- 50 

1st 1st 
livity K1 K2 K3 K4 K5 K7 S t a y  Stapm I Gain I Gain I 

Line: 

U l l P i n :  

INPUT PROGRAMMING. lnput programming comes thru 
optical isolators U15 and U16. To check the 
isolators: 

1. Select the front panel self-test mode by press- 
ing RESET while holding down RESTART. When 
RESTART is released. F.P. self-test 0 will come up. 

2. Short A7 J4 and select AVE NUMBER 256. 

3. Press RESTART until test 00001 0 comes up. 

4. There should be 0 - 5 V signals on pin 6 of both 
U15 and U16. 

Programming can be checked using Table 8-1-1 
When done with this test, unshort A7 J4. 

I 

T O  RELAYS AND 
VARIABLE G A I N  

A M P L I F I E R S  

A 1  

8-P PhRl YO. 03582-66501 
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8-1-1 9. TROUBLESHOOTING THE A-D CONVERTER. 

8-1-20. A common failure with this circuit is excessive distortion. This type of problem can 
easily be isolated to the A1 board by swapping input boards. Remember that a board must 
be in the inner slot (Channel A) for triggering. 

8-1-21. Checking Power Supplies and HIC TP. 

8-1-22. Refer to Figure 8-1-5 for the H/C signal. This must be working for the S/H to work 
and is used for triggering in further tests. 

INT TRIGGER; - SLOPE 
1 USECIDIV 
0.1 VIDIV; X I  0 PROBE; DC CPL. 
OVDC 2 CM FROM BOTTOM 

Figure 8-1-5. HIC TP. 

8-1-23. Checking the SIH. 

8-1-24. Check at the S/H TP and refer to Figure 8-1-6. 

I WARNING ) 

Do not accidentally short S/H TP to ground. This will destroy 
U104; same with U102 and its output. 

CH A TRIG; HOLD OFF MAX 
CH A: LPF TP; 0.1 VIDIV 
CH B: SIH TP' 0.2 VIDIV 

(BOTH ABOVE X 1 0  PROBE) 
ALTERNATE SWEEP; 5 0  USECIDIV 
3582:  0-25 kHz SPAN; 3 0 0  mV RANGE 
INPUT: 1 0  kHz AT 105  mV OR -3.4 dBm, 
5 0  OHMS. 

Figure 8-1-6. 10 kHz Input At LPF and SIH TP's. 
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Service Group 1 Model 3582A 

Adjustment of the trigger level and holdoff will be necessary to get exactly this picture, but 
this will indicate whether the S/H is working. To check for distortion, connect the S/H TP 
to the other channel's input. If distortion is evident here and not at the LPF TP, the problem 
is more than likely in the S/H. Note that the S/H output must "look" sampled. If it looks 
just like the input, the op-amp or current amp (U103 or U104) is open or the sample FET, 
QlO8 is shorted. 

8-1-25. Troubleshooting The SIH. 

8-1-26. The most common causes for problems are the FET's, 4108 and Q110 and the cur- 
rent amps U104 and U102. These amps are very easy to damage, so check that U103 and 
UlOl are OK before replacing them. 

NOTE 

FETS and amps in the S/H and buffer may have to be 
replaced more than once to eliminate distortion. The FETS 
have a guarding ring around the leads; leave this on during 
soldering and then remove it. 

8-1-27. Intelligent shotgunning is the most efficient way to troubleshoot these circuits. 
Figure 8-1-7 below shows the S/H output with the LPF TP  shorted to ground, along with 
the register clock. 

EXT TRIGGER ON HIC; - SLOPE 
CH A: SIH TP; 0.005 VIDIV; X1 PROBEC 

OVDC AT CENTER GRATICULE 
CH B: AID CLOCK; 0.2 VIDIV; X I 0  PROBE 
ALTERNATE SWEEP; 1.0 USECIDIV 
20MHz BW LIMIT 

3582: 3 0  V RANGE; LPF TEST POINT 
SHORTED TO GROUND 

'USE SHORT GROUND LEAD: FOR -HP- PROBE, USE PART 
NUMBER 10004 -67605  SPANNER TIP. 

Figure 8-1-7. SIH TP and AID Clock With LPF TP Shorted To Ground. 

8-1-28. Use a X1 probe with short ground lead to get the S/H signal to look like this. The 
important things is that the S/H level at the 2nd and 13th clock pulse be within 2 mV and 
these should be within 2 mV of the level between clock cycles. If these levels are off, suspect 
the FETS. Note that the S/H TP  signal peak amplitude can vary from the value shown on a 
good unit. If the signal doesn't go all the way to zero, QlO8 is probably leaky. If it goes too 
far below zero, suspect 4110. 

8-1-29. Troubleshooting The AID. 

8-1-30. It's difficult to look at specific data signals in this circuit. If the problem is on the in- 
put board and the S/H output appears correct through the other channel, it must be the 
A/D. 

8-1-31. The first thing to check is the register clock (CLK TP), see Figure 8-1-8. The clock 
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Model 3582A Service Group 1 

rate is slower for the first 3 periods to allow more settling time for the most significant bits. 
If the clock runs at a constant rate, check U108C and associated circuits. 

EXT TRIG. ON HIC; - SLOPE 
1 USEClDlV 
0.1 VIDIV; X I  0 PROBE; DC CPL. 
OVDC 2 CM FROM BOTTOM 

Figure 8-1 -8. Register Clock. 

EXT TRIGGER ON HIC; - SLOPE 
0.01 VIDIV; X I 0  PROBE; OVDC AT CENTER 

GRATICULE. 
1 USEClDlV SWEEP 

SIGNAL CAN GO NEGA TIVE OR POSITIVE. THE 
IMPORTANT THING IS THA T IT  BE ZERO A T THE 
START AND END OF THE SWEEP. 

Figure 8-1-9. Output Of DAC With LPF TP Shorted To Ground. 

8-1-32. As an overall check of the A/D, look at the DAC output (top of R122) with the LPF 
TP shorted to ground. This should look like Figure 8-1-9. Depending on the DC offset, this 
can swing either way at first; the important thing is that it starts and ends at zero. 

8-1-33. If it doesn't return to zero, suspect the comparator (see next section) or SAR. If it is 
inconsistant, suspect the successive approximation register (SAR), U111. This register con- 
trols the logic for the A/D. If there is distortion traceable to the A/D, but Figure 8-1-6 looks 
OK, it's probably the DAC. 

8-1 -34. Troubleshooting The Comparator. 

8-1-35. The inputs to U109 (pins 2 and 3) should "converge". If they do and the DAC out- 
put is not getting to zero, the problem is with the balance of the differential preamp. If the 
inputs aren't converging, suspect U109. Circuit cooler spray is helpful in troubleshooting 
this circuit. 

8-1 -36. 'The Light Isolators. 

8-1-37. The light isolators, U105-107, can cause problems, but are easy enough to 
troubleshoot. The outputs should be TTL levels with failure mode a "stuck high" condi- 
tion. 

8-1-1 1 
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R l 0 8  

BUFFER AMPL C 1 1 9  

- OAC 
U l l l  d* V/REF 

R1C4 - S E R I A L  DATA 

R l O Z  0- 
TO 

R 1 0 9  C 

REACTANCE 

CLOCK 
DRIVERS SPEED 

FF 4 
U 1 0 8  

PULSE 
SPACING 

U 1 0 7  

EN0 S/H I I 

FROM S/H 

C 
H/C 8 

CONTROL V 
U 1 0 8  TWO SPEEO 

CLOCK 
+ v  U l l Z  

3587 -8  1-10 

Figure 8-1-10. Analog To Digital Converter Block Diagram. 
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COLOR AT ONE END 

Figure 8-1-4. Input Attenuator, Input Amplifier And Low Pass Filter. REV E 
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A 1  

H-P PART NO. 03582-66501 

INTRODUCTION. This section of the A1 assembly consists of a buffer amplifier, sample and hold 
circuit, and analog to digital converter (AID). A simple way to localize the problem is to pick off 
signals at various locations and feed them through the other channel. A signal from any point in 
the signal path up to and including the SIH TP can be fed into a spectrum analyzer (such as the 
other channel) and display a good spectrum. 

The output current amplifiers of the Buffer Amplifier and the Sample and Hold are easily damag- 
ed by accidently shorting them to ground. Please use caution. 

The signal at the SIH TP must "look" sampled. A defective SIH will put a signal on the SIH TP 
that looks very much like that at the LPF TP. 

This is a difficult circuit to troubleshoot for noise and distortion problems that are not too 
serious. That is, operational amplifiers and other active components may appear to be good and 
still cause problems. It is appropriate when a problem is localized to replace tested-good circuit 
components when no other problem can be found. 

Note that the A/D Clock has uneven periods. This is to allow more settling time for the MSB's of 
the AID. 

AID CONVERTER. The AID converter is of the successive approximation type, using an IC DAC. 
The Successive Approximation Register (SAR) controls the logic for the AID. 

The SAR begins a cycle by setting the MSB input to the DAC. The output of the DAC is a cur- 
rent proportional to the difference between the input (SIH TP) and the analog equivalent of the 
MSB. This signal goes to the comparator and the comparator output tells the SAR whether the 
MSB should be set (if the input is higher than the MSB) or not set. This process is continued for 
the remaining 11 bits in a "successive approximation" that is quite accurate. 
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1 0  kHz input at LPF and SIH TP's 
Ch A trlg; holdoff max. 
Ch A: LPF TP; 0.1 Vldiv. 
Ch 8: SIH TP; 0 .2  Vldiv 

(Both above X I  0 probe) 
Alternate sweep; 50  psecld~v. 
3582:  0 - 25  kHz span; 3 0 0  rnV range 
Input: 10  kHz at 105 rnV or - 3.4 dBm. 5 0  ohms 

LPF 

A I D  

BUFFER 
A M P L I F I E R  

. 

H /C 
FROM T I M I N G  

ASSY A 3  

SAMPLE 

S / H  L O G I C  '7 

, 
U I  I I U l  l o  DATA 

D I G I T A L  =SUCCESSIVE  
TO = APPROX 

ANALOG 
I5.CONVERTER REG 1 STER A I D  CLOCK 

( DAC 1 ( SAR 1 

COMPARATOR 

M 
Do not short S/H TP or U102141 to ground. 

SIH TP and AID clock with LPF TP shorted to 
ground. 
Ext trigger on HIC; - slope 
Ch A: SIH TP; 0.005 Vldiv; X 1  probe' 

0 Vdc at center graticule 
Ch B: AiD clock; 0 . 2  Vldiv; X I 0  probe 
Alternate sweep; 1.0 psecldiv 
2 0  MHz BW limit 

3582: 30  V range 

'Use short ground lead 

O u t p ~ t  of DAC witn LPF TP shorted to ground. 

Ext trlgger on rl C; - slope. 0 0 1  V d v. X 10 prooe. H C TP 
0 VOC at center graticu e Int trlgger: -- slope 
1 #set OIV smeep 1 fisec d ~ v  

0.1 V d.v: X 10  probe. DC cpl 
NOTE 0 Vdc 2 crn from bottom 

Signal can go negative or positwe. The ~mporfant 
thtng ts that tt be zero at the start and end of the 
sweep. 

- TO T I M I N G  
ASSY A 3  

Register Clock 
Ext trig. on HIC; - slope 
1 psecldiv. 
0.1 Vldiv; X 10  probe; DC 
0 Vdc 2 crn from bottom 

Figure 8-1-1 1. Schematic B Troubleshooting Quick Reference. 
8-1-13/8-1-14 
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H-P PART NO.  0 3 5 8 2 - 6 6 5 0 1  
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COPYRIGHT 1970 B Y  HEVLETT-PACKARD CONPANY 3582-1A 

Figure 8-1-12. Analog To Digital Converter. REV E 
8-1-15/8-1-16 



Table 8-1-4. Replaceable Parts. 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Mfr Part Number 

O S 5 8 2 ~ 6 6 5 0 1  

SSb-016 
SSb-016 
0160-2248 
0160-2207 
lSODlSbX902082 

lSODlSbX9O2OB2 
0160-2?S9 
0160-2239 
0160-2351 
HEW-249 

0160-2708 
0160-2108 
0160-5275 
HEW-249 
DMlSFU8lFOSOOWVlC 

~ ~ l S ~ 4 8 1 ~ 0 5 0 0 ~ ~ 1 ~  
0160-2501 
HEW-249 . 
0160-4518 
0160-4318 

0160-3795 
0160-3878 
0160-4571 
0160-3847 
0160-5622 

0160-2250 
0160-2247 
E l - 5 3 4 0  
0160-0576 
0160-0576 

0160-5622 
0160-5622 
0160-3622 
0160-3622 
0160-1622 

0160-3622 
0160-0176 
0160-1622 
150D1SbX902082 
0160-0127 

lSODb8SXPO5S82 
1500685X905SB2 
150Db8SXPOSSBZ 
01 60-5622 
0160-5622 

lSODb8SX905582 
lSODb85X9OSS82 
0160-4581 
0160.S87S 
0160-3622 

8 l Z l ~ M 1 O O ~ C O G ~ Z 2 l J  
0160-3622 
0160-5622 
lSODb8SXPO5SBZ 
lSODb8SX903SB2 

0160-0387 
0160-5873 
0160-0047 
lSODb85X905SBZ 
ISODb85X905SB2 

150D68SXPOSSB2 
0160-5622 
150Db85XPO53BZ 
0160-3622 
lSODb85X9055B2 

0160-5622 
lSOD68SX9055BZ 
0160-3622 
0160-5622 
0160-2201 

Mfr 
Code 

28480 

72982 
72982 
28480 
28480 
56289 

56289 
28480 
28480 
28480 
8 4 4 1 1  

28480 
28480 
28480 
8 4 4 1 1  
72156 

72156 
28480 
8 4 4 1 1  
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
99515 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
56289 
28480 

56289 
16289  
56289 
28480 
28480 

56289 
56289 
28480 
28480 
28480 

72982 
28480 
28480 
56289 
56289 

28480 
28480 
28480 
56289 
56289 

56289  
28480 
56289 
28480 
56289 

28080 
56289 
28480 
28480 
28480 

Description 

PC ASSLMBLV, INPUT 

CAPACITOR-V TRMR-PSTN .7-SPF bOOV 
CAPACITOR-V TRMR-PSTN -7-SPF bOOV 
CAPACITOR-FXD 4,SPF +-,2SPF SOOVDC CLR 
CAPACITOR-FXD S O O P ~  +-sx S O O V D C  MICA 
CAPACITOR-FXD lSUF+-lOX ZOVDC T I  

CAPACITOR-FXD lSUF+-lOX ZOVOC TA 
CAPACITDR-FXD l2PF +-SX SOOVDC CER 01-30 
CAPACITOR-FXD l z ~ r  +-sx S O O V D C  CER 01-30 
CAPACITOR-FXD 8 2 0 0 ~ ~  +-IX ~ O O V D C  MICA 
CAPACITOR-FXD , 0 1 ~ r  +-I# L O O V D C  

CAPACITOR-FXD SIZPF +-1X SOOVDC MICA 
CAPACITOR-FXD SIZPF +-1X SOOVDC MICA 
CAPACITOR-FXD b250PF +-1X SOOVDC MICA 
CAPACITOR-FXD eOlUF +-1X ~OOVDC 
CAPACITOR-FXD 48OPF +-1X SOOVDC MICA 

CAPACITOR-FXD 48OPf +-1X SOOVDC MICA 
CAPACITOR-FXD 2OOOPf +-1X lOOVDC MICA 
CAPACITOR-FXD . 0 3 3 U F  +'I% LOOVDC 
CAPACITOR-FXD SSOPF +-1X 500VDC MICA 
CAPACITOR-FXD SSOPF +-1X SOOVDC MICA 

CAPACITOR-FXD b8OPF +-1X lOOVDC MICA 
CAPACITOR-FXD lOOOPF +-ZOX lOOVDC CER 
CAPACITOR-FXD .lUF +8O-ZOX SOVDC CER 
CAPACITOR-FXD .OlUF +loo-OX SOVDC CER 
CAPACITOR-fXD .lUF +8O-ZOX lOOVDC CER 

CAPACITOR-FXD 5 . 1 ~ ~  +-.ZSPF S O O V D C  C E R  
CAPACITOR-FXD S,9Pf +-.25PF 500VDC CER 
CAPACITOR-FXD .SSUF +-SX 1OOVDC POLVE 
CAPACITOR-FXD .lUF +-ZOX SOVDC CER 
CAPACITOR-FXD .lUF +-ZOX SOVDC CER 

CAPACITOR-FXD .lUF +8O-ZOX lOOVDC CER 
CAPACITOR-FXD .lUF +80-2OX lOOVDC CER 
CAPACITOR-FXD .lUF +8O-ZOX lOOVDC CER 
CAPACITOR-FXD .lUF +8O-ZOX lOOVDC CER 
CAPACITOR-FXD .IUF +8O-ZOX lOOVDC CER 

CAPACITOR-fXD . lU f  +8O-ZOX lOOVDC CER 
CAPACITOR-fXD . lU f  +-ZOX SOVDC CER 
CAPACITOR-FXD .lUF +8O-ZOX lOOVDC CER 
CAPACITOR-FXD lSUF+-IOX ZOVDC T I  
CAPACITOR-FXD 1UF +-ZOX ZSVDC CER 

CAPACITOR-FXD 6.8UF+-IOX SSVDC T I  
CAPACITOR-FXD 6,8Uf+-IOX SSVDC T I  
CAPACITOR-FXO b.BUF+-IOX S5VOC TA 
CAPACITOR-FXD .lUF +80-2OX lOOVDC CER 
CAPACITOR-FXD .IUF + 8 0 - 2 0 ~  ~ O O V D C  CER 

CAPACITOR-FXO 6,8UF+-lOX SSVDC TA 
CAPACITOR-FXD 6.8UFl-lOX SSVDC T I  
CAPACITOR-FXD 47Pf +-SX ZOOVDC CER 01-50 
CAPACITOR-FXD ZZPF +-SX ZOOVDC CER 01-50 
CAPACITOR-FXD .lUF +8O-ZOX IOOVDC CER 

CAPACITOR-FXD ZZOPF + - 5 1  ~ O O V D C  CER 
CAPACITOR-FXD . lUf  +8O-ZOX lOOVDC CER 
CAPACITOR-FXD .lUF +80-201  lOOVDC CER 
CAPACITOR-FXD b.RUF+-LOX SSVDC T I  
CAPACITOR-CXD 6.8UF+-lOX SSVDC T I  

CAPACITOR-FXD 47PF +-SX ZOOVDC CLR 01-SO 
CAPACITOR-FXD ZZPF + - 5 1  ZOOVDC CER 01-SO 
CAPACITOR-FXD ZZOPF + - l o x  SOVDC POLVP 
CAPACITOR-fXD 6.8UFl-lOX SSVDC T I  
CAPACITOR-FXD b18UF+-LOX SSVDC T I  

CAPACITOR-FXD b.BUF+-LOX SSVDC TI 
CAPACITOR-FXD . lU f  +80-201 1OOVDC CER 
CAPACITOR-FxD 6.8UF+-LOX SSVDC T I  
CAPACITOR-FXD . lUf  t8O-ZOX 1OOVDC CER 
CAPACITOR-FXD 6.8Uft-1OX SSVDC T I  

CAPACITOR-FXD .lUF t 8 0 - 2 0 1  1ooVDC CER 
CAPACITOR-fXD 6.8Uft-LOX SSVDC T I  
CAPACITDR-CXD . lUf  t8O-2OX 1OOVDC CER 
CAPACITOR-FXD .lUF t80-201 10OVDC CER 
CAPACITOR-FXD 51PF + - 5 1  SOOVDC MICA 

Reference 
Designation 

A I 

C 1 
C 2 
C 1 
C 4 
C S 

C6 
C7 
C8 
CO 
ClO 

C l l  
C l 2  
C13 
C14 
CIS 

C l b  
C l 7  
C18 
c l q  
CZO 

C21 
C22 
C25 
C24 
C25 

C26 
C27 
c 2 9  
CSO 
C 3 l  

C32 
C3S 
C34 
C35 
CS6 

C ST 
C38 
CUO 
CUl 
CU2 

C l O l  
ClO2 
C103 
C105 
C106 

ClO7 
C108 
C l  00 
C l l O  
C l l l  

C l l Z  
C113 
C l l U  
C l l 5  
C116 

C l l 7  
C118 
C l l q  
C120 
C121 

C l 2 2  
C123 
ClZO 
C l 2 5  
C126 

c l 2 7  
C l 2 8  
C l 2 9  
C130 
C131 

E 

9 

9 
9 
2 
1 
S 

S 
S 
S 
4 
3 

9 
0 
5 

3 
9 
8 
4  
1 
1 

4 
6 
8 

8 

6 
1 
1 
5 
5 

8 
8 
8 
8 
8 

8 
5 
8 
5 
2 

1 
1 
1 
8 
8 

1 
1 
4 
5 
8 

2 
8 
8 
1 
1 

4 
1 
7 
1 
1 

I 
8 
1 
8 
1 

8 
1 
8 
8 
7 

HPPart 
Number 

0 3 5 8 2 - 6 0 0 1  

0121-0407 
0121-0407 
0160-2248 
0160-2207 
0180-1146 

0180-1746 
0160-2259 
0160-2259 
0160-2511 
t I 1 6 0 - 5 2 0 1  

0160-2708 
0160-2108 
0160-S27S 
0610 -5201  
0140-0255 

0140-0255 
0160-2501 
0160 -5202  
0 1 6 0 - ~ ~ 1 8  
0160-4518 

0160-5795 
0160-3878 
0160-US71 
0160-3847 
0160-3622 

0160-2250 
0160-2207 
0170-0042 
0160-0576 
0160-0576 

0160-5622 
0160-5622 
0160-5622 
0160-3622 
0160-5622 

0160-5622 
0160-0576 
0160-3622 
0180-1746 
0160-0127 

0180-0116 
0180-0116 
0180-0116 
0160-3622 
0160-3622 

0180-0116 
0180-0116 
0160-4187 
0160-5875 
0160-3622 

0160-4105 
0160-3622 
0160-3622 
0180-0116 
0180-0116 

0160-US87 
0160-3875 
0160-4407 
n180-0116 
0180-0116 

0180-0116 
0160-5622 
0180-0116 
0160-5622 
0180-0116 

0160-5622 
0180-0116 
0160-5622 
0160-5622 
0160-2201 

Ow 

I 

2 

I 
1 
5 

2 

1 

2 

1 

2 

1 
1 
2 

1 
1 

1 
1 
1 
5 

1 

2 
2 

1 

1 

2 



Table 8-1-4. Replaceable Parts (Cont'd). 
I I I I 

Reference Description Mfr 
Code Mfr Part Number 

CAPACITDR-?XD . I U ?  + 8 0 - 2 0 1  IOOVDC C t R  
CAPACITOR-?XD . I U F  *8O-ZOX IOOVDC C t R  
CAPACITOR-?XD ZOPF + - 5 %  5OOVDC CER 0 1 - 3 0  
CAPACITDR-?XD LOOP? +.I% 3OOVDC M I C A  
CAPACITOR-?XD . l U F  + 8 O - 2 0 %  IOOVDC CER 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 0 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

5 6 2 8 9  
z t r t o  
2 8 4 8 0  
5 2 1 6 3  
2 8 4 8 0  

2 8 4 8 0  
2 8 0 8 0  
2 8 4 8 0  

0 4 1  I 3  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 0 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

0 4 1 1 3  
2 8 4 8 0  
2 8 0 8 0  

9 8 2 9 1  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
0 4 1 1 3  
0 1 2 6 1  
2 8 4 8 0  
0 1 2 6 3  

0 1 2 6 3  
2 8 4 8 0  
2 8 0 8 0  
1 8 3 2 4  
0 1 2 6 3  

1 8 1 2 4  

2 8 4 8 0  
1 9 7 0 1  
2 8 4 8 0  
I Q l O l  
2 4 5 9 6  

2 4 5 4 6  
2 4 5 4 6  
0 2 1  1 1  
2 8 0 8 0  
2 4 5 4 6  

2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
2 4 S Y b  

0 1 1 2 1  
0 1 1 2 1  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

ion 

CAPACITOR-FXD 5 1 P F  * - 5 %  3OOVDC M I C A  
CAPACITOR-CXD . l U F  + 8 0 - 2 0 1  IOOVDC CER 
CAPACITOR-?XD LOOP$ + - 5 P F  ZOOVDC CER 
C A P A C I T O R - C X D  LOOP? + -5P?  ZOOVDC CER 
CAPACITOR-V TRMR-P8TN .3-1.5P? 6OOV 

CAPACITOR-?XD 6.8U?+-!OX 3SVOC T I  
CAPACITOR-?XD . l U F  + 8 0 - 2 0 1  IOOVDC CER 
CAPACITOR-CXD V l O P ?  + - 5 %  1OOVDC M I C A  
CAPACITOR-V TRMR-CER 9 -3SPC 2OOV PC-MTG 
CAPACITOR-?XD . l U F  * 8 0 - 2 O X  IOOVDC CER 

CAPACITOR-CXD .OIUC +80-201  I o O V D C  CER 
CAPACITOR-CXD . l U ?  + - 2 0 1  5OVDC CER 
CAPACITOR-?XD . l U F  + - 2 0 1  SOVDC CER 

o i o ~ i - i c n o ~ ~ ~ ~  
D I O D E - 8 W I l C H I N O  3OV 5OMA ZNS DO-15  
D IODE-OEN PRP 3SV 5OMA 00.35 
D IODE-OEN PRP 3SV SOMA 0 0 - 3 5  

D I O D E - S W I T C H I N G  SOV SOMA ZNS 00.35 
D IODE-ZNR 6 . IVV 5 %  0 0 - 1  PD8.4W TC.+.O22X 
DIODE-ZNR 6 . I 9 V  5 %  0 0 - 1  PD..YW T C m + . O ~ ~ X  - .  
~ ~ O ~ E - ~ C H O ~ T K Y  
DIODE-SCHOTTKY 

DIODE-CUR RGLTR I N 5 3 0 5  I O O V  0 0 - 1  
D IODE-ZNR 8.2SV 5 %  DO-7 PDm.4W ~ C . + . o S l x  
DIODE-ZNR 8.25V 5 X  0 0 - 1  PD8.4W TC.+.OSJX 

RELAY-REED I A  5 0 0 M A  ZOOVDC S V D C - C O I L  
RELAY-REED LA 5 0 0 M A  ZOOVDC SVOC-COIL  
RELAY-REED LA 5 0 0 M b  ZOOVDC SVDC-COIL  
RELAY-REED I A  SOOMI  2OOVDC SVOC-COIL  
RELAY-REED LA 5 0 0 M A  ZOOVDC SVOC-COIL  

RELAY-REED I A  SOOMA 2OOVDC SVDC-COIL  
RELAY-REED I A  5 0 0 M A  ZOOVDC 5 V D C - C O I L  

C O I L - M L D  3 3 U U  I O X  0.45 . ISbDX,3 lSLG-NOM 
C O I L - M L D  3 3 U H  1 0 X  0.45 . ISbDX.315LG-NOM 
COIL-MLD 3 3 u n  I O X  0 8 a s  . IS~DX.~ISLG-NOM 

T R A N S I S T O R - J ? E T  DUAL N - C H I N  0-MODE S I  
T R A N S I S T O R  NPN 8 1  PD.IS0Mw f l a S o O M H 2  
T R A N S I 8 T O R  PNP I N 4 9 1 1  S I  PD8200MW 
TRANSISTOR-DUAL NPN PDSlSOMW 
TRAN8ISTO.Q PNP 2 N 4 9 I l  8 1  P D ~ ~ O O M W  

T R I N 8 I S T O R  PNP 2 h O V l l  8 1  P D m 2 0 0 M l  
T R A N S I 8 T O R  PNP 8 1  1 0 - 9 2  P D 8 3 0 0 M n  
T R A N 8 I S T O R  PNP 11 1 0 - 9 2  P D 8 3 0 0 M l  
T R A N S ~ ~ ~ D R  M D s ? E ~  N-CHAN E-MODE S I  
T R A N S I B T O R  PNP 2 Y O V I l  S I  PDm2OOMW 

T R A Y S I S T O R  M O 8 C E l  N-CHAN t-MODE S I  

R E S I S T O R  9 9 O K  .SX ,25W ? T C 8 0 + - 1 0 0  
R E S I S T O R  9 0 0 K  .SX .25W ? TCmO+-100  
R E 8 I S l O R  I l l K  .SX .5W ? TC8O+-sO 
R E S I S T O R  1O. lK  .5X .25W ? TC8O+-SO 
R E S I S T O R  1.02K I X  , I 2 5 W  ? T C I O + - 1 0 0  

R E S I S T O R  1 . 3 1 ~  I X  . I 2 5 W  ? T ~ . 0 * - 1 0 0  
R E S I S T O R  1 .14K I X  . I 2 5 W  ? T C 8 0 + - 1 0 0  
R t S I 8 T O R - T R M R  5 0  2OX C 8 I O E - A D J  11-TRN 
R E 8 I S T O R  I M  I X  . I 2 S *  ? T C a O + - 1 0 0  
RESISTOR a , v w  IX , 1 2 5 ~  F ~ c . 0 + - 1 0 0  

2  R E S I S T O R  24 .9K  1 1  ,125W ? TCmO*-100  
4  R E S I S T O R  b,98K I X  .12SW f T C 8 0 + - 1 0 0  

R E S I S T O R  6 . 9 8 ~  1 %  .125W ? TC.01-100 
R E S I S T O R  4,VQK I X  ,125W ? TC.O+-100 

I R E S I S T O R  1,OK I X  ,125W ? T C 8 0 + - 1 0 0  

R E S I S T O R  1 1 0  5 X  .ZSW ?C T C S - 4 0 0 / + 6 0 0  
R E S I S T O R  1 5 0  5 X  .25W ?C T C W - 4 0 0 / + b 0 0  
R E S I S T O R  1 .364K .25X .125W ? TC.O+-50 
R L 8 I S T O R  b ,48K ,25X ,125W C TC*O+-50 
R E S I S T O R  2.264~ . 2 5 %  . 1 2 5 w  F T C = ~ + - 5 0  

See introduction to this section for ordering informi 
*Indicates factory selected value 
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Table 8-1-4. Replaceable Parts (Cont'd). 
, I I I 

Reference 
Designation 

0 7  
R 5 8  
RSV 
RUO 
R O l  

RU7 
RUB 
RU9 
R 5 0  
R 5 1  

HPPart c 
Number 

D 

Description 

R E S I 8 T O R  I K  - 5 %  ,125W C  l C a O + - 1 0 0  
R E 8 I S T O R  1 , 7 U ~  1 %  ,125W C  l C w O * - 1 0 0  
R E S I S T O R  1.3bUK . 2 5 X  .125W F  TCmO*-SO 
R E S ~ S T O R  b i U 8 ~  . i 5 ~  . i 2 5 ~  F  TCmO*-50 
R E S I S T O R  Z2.bUK .25X ,125W C  TCm0* -50  

R E 8 I S T O R  8 8 7  1 %  . lZSW C  T C ~ 0 * - 1 0 0  
R E S I S T O R  b .19K 1 %  ,125W F  TC.0*-100 
R E S I S T O R  7 8 7  1 %  . IZSW F  TC.O*-100 
R E S I S T O R  7 8 7  1 %  ,125W F  TC.01-100 

R E S I 8 T O R  5,OK 1 %  ,125W F  TC.0,-100 
R E S I S T O R  1.13K I X  , 1 2 5 w  F  T C 8 0 * - 1 0 0  
RESISTOR 1 . 1 3 ~  i x  , 1 2 5 ~  c rc.o+-loo 
R E S I S T O R  23.2K 1 %  ,125W F  TC.0*-100 
R E S I S T O R  9 3 1  1 X  . IZSW F  TC.O*-100 

R E S I S T O R  8 2 5  1 %  . lZSW F  TC.0+-100 
R E S I S T O R  1 5 K  1 %  ,125W F  TC.O*-100 
R E S I S T O R  12.eK 1 %  ,125W F  TC.0*-100 
R E S I S T O R  2 . 4 9 ~  1 %  ,125W F  T C l O * - 1 0 0  
R E S I S T O R  3 9 0 K  5 %  .25W FC T C m - 8 0 0 / + 9 0 0  

R E S I S T O R  ZM 5 %  . Z ~ W  FC TC. -900 /+1100  
R E S I S T O R  1,5K 5 %  .Z5W PC T C s - U 0 0 / + ? 0 0  
R E S I S T O R  6 . 9 8 K  1 %  . 1 2 5 W  F TC=O+-100  
RESISTOR-TRMR 2 0 0  1 0 %  C  S I O E - A D J  l - T 3 N  
R E S I S T O R  6 . 9 8 K  1 %  , 1 2 5 W  F TC=O+-100  

- - - -  - 

R E S I S T O R  1 K  - 5 %  ;IZSW F  l ~ . 0 * - 1 0 0  
R E S I S T O R  1 0 0  . 2 5 %  . 1 2 5 W  F TC=O+-50 
R E S I S T O R  I K  . 5 r  ,125W F  TC.O+-100 
R E S I S T O R  I K  . 5 x  ,125W F  TC=O+-100  

R E S ~ S T O R  3 9 0 K  5 %  .Z5W FC 1C. -800 /+900  
R E S I S T O R  2 4 0  5 X  .25W CC TC.-U00/bb00 
R E S I S T O R  1,UTK 1 %  ,125W F  TC.O*-100 
RESISTOR-TRHR 2 0 0  1 0 %  C  S I D E - A O J  1 7 - T R N  
R E S I S T O R  1.91K 1 %  ,125W C  T C 8 0 1 - 1 0 0  

R E S I S T O R  21 LX ,125W F  TC.0+.100 
R E S I S T O R  bOU 1 %  ,125W f TCEO+-100  
R E S I S T O R  1K 1 %  ,125W F  TC+O+-100  
R E S I S T O R  bOQ 1 %  ,125W TC.O*-100 
R E S I S T O R  3 0 1  1 %  ,125W F  TC.O+-100 

R E S I S T O R  1 0  5 %  .25W FC T C a - 8 0 0 / + 5 0 0  
R E S I S T O R  1.5K 5 %  .Z5W PC TC.-U00/+700 
R E S I S T O R  ZK 1 X  . l Z 5 W  F  TC.O+-100 
R E S I S T O R  1 0  5 %  .25W FC T C m - U 0 0 / + 5 0 0  
R E S I S T O R  2K 1 X  ,125W F  TC.01-100 

R E S I S T O R  3 K  5 X  .2SW FC T C a - U 0 0 / + 7 0 0  
R E S I S T O R  3 b O  5 %  .25W F C  T C m - U 0 0 / + b 0 0  
R E S I S T O R  3 b O  5 %  .25W FC TCS-UOO/+bOO 
R E S I S T O R  3 3 0  5 %  .25W F C  T C I - U O O / + b 0 0  
R E S I S T O R  3 b O  5 %  .25W FC TCm-UOO/+b00  

Mfr 
Code Mfr Part Number 

R E S I 8 T O R  5.1K 5 %  .25W FC TC.-U00/+700 
R E S I S T O R  U.75K I X  ,125W C  TC.O+-100 
R E I I S T O R  9.5SK 1 %  .125W F  TC.O+-100 

0 6 8 3 - 4 3 1 5  
O b 8 5 - 4 3 1 5  
o b 9 8 - 3 5 5 7  
O b 9 8 - 3 4 9 7  
O b 9 8 - 3 2 7 9  

R E ~ I S T O R  1 ; 5 ~  5 %  . ~ S W  FC T C m - 0 0 0 / + 7 0 0  
R E S I S T O R  I K  1 %  ,125W F  TC.O+-100 

R E S I S T O R  5.1K 5 X  .25W F C  TC.-000/+700 
R E S I S T O R  LK 1 %  ,125W F  TC.O+-100 
R E S I S T O R  3 K  5 X  ,25W CC TC.-U00/+700 
P E 8 I S T O R  4 9 9  1 %  ,125W F  TC.O+-100 
R E S I S T O R  0 9 9  1 %  ,125W F  TC.0+-100 

6  
b  
7  
4  
0  

R E S I 8 T O R  LO 1 %  ,125W I T C a O + - 1 0 0  
R E S I S T O R  2 .09K 1 %  ,125W C  TC.01-100 
R E S I S T O R  1 K  ,5X ,125W F  T C a 0 * - 1 0 0  
R E S I S T O R  2 K  1 %  ,125W F  TC.O+-100 
R E S I S T O R  3.UK 1 X  ,125W F  T C a 0 + - 1 0 0  

1  
1  

*Indicates factory selected value 

I 
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R E S I S T O R  4 3 0  5 %  .25W FC T L = - 4 0 0 / + 6 0 0  
R E S I S T O R  4 5 0  .25W FC T C s - U O G i r b O O  
R E S I 8 T O R  8 O b  1 %  ,125W C  T C 8 0 + - 1 0 0  
R E S I S T O R  b.OUK 1 %  ,125W F  TCmO*-100 
R E S I S T O R  8 . 9 9 ~  1 %  ,125W F  TC.O*-100 

I I I I 
See introduction to this section for ordering information 

0 1 6 0 7  ' C B 4 3 1 5  
0 1 1 2 1  
2 U S U b  
2 U S U b  
Z U S U ~  

C B U 3 1 5  
C O - l / 8 - T O - 8 O b R - F  
CU-1 /8 -TO-bOUR-F  
C ~ - I / ~ - T O - U P P I - C  



Table 8-1-4. Replaceable Parts (Cont'd). 

Reference 
Designation 

- 

R l a i  
R P 1 2 9 - 1 3 0  

U I  
u 2  
U3 
U0 
US 

U b 
U l  
uo  
U9 
U I  0 

U I  I 
u12 
U I  3 
U l 0  
u15  

U l b  
U I l  
U I  8 
U l O l  
U l  02  

u103  
UIOU 
U I  0 s  
U I  Ob 
U I O l  

U l 0 I  
U l  0 9  
U l  l o  
U l l l  
U l l 2  

U113 

U l l 4  

S K 1  
SK 2  

HP Part 
Number Description 

RE818TOR 2U.PK 1% 125W T TCmO+-100 
NETWORK-RES 10-PINISIP . 1-PIN-SPCG 

I C  1 0 1  OP AMP 10-99 
I C  OP AMP 10-99 
I C  8W TTL* ANALOG QUAD 1 6 - D I P - C  
I C  OP AMP TO-99 
I C  8W TTL* ANAL00 QUAD 1 6 - D I P - C  

I C  1805  V RGLTR 10-220 
I C  OP AMP 10-99 
I C  OP AMP 10-99 
I C  OP AMP TO-99 
I C  339 COMPARATOR 14-DIP-P 

I C  8HT-RGTR TTL L 8  R-8 8ERIAL-IN PRL-OUT 
I C  GATE TTL L 8  NOR TPL 3-INP 
TRAN818TOR ARRAY DA-PIN 
OPTO-I8OLATOR LED-IC GATC IF81OMA-MIX 
OPTO-I8OLbTOR LED-PDIO/X8TR If.25MA-MAX 

OPTO-18OLITOR LED-PDIO/x8TR IF82SMA-MIx 
OPTO-ISOLATOR LED-PDIO/X8TR IF8SOMA-MAX 
I C  8ChMITT-TRIG TTL L 8  NAND DUAL 4-INP 
I C  2525 OP AMP 10-99  
I C  OP IMP 10-99 
HEAT SINK TO-S/TO-19-PKG 

I C  ZSZS OP I M P  70-99 
I C  OP IMP T0.99 
OPTO-I8OLITOR LED-IC GATE I T ~ L O M I - M I X  
OPTO-IBOLITOR LED-IC G A T E  I T ~ ~ O M A - ~ A X  
OPTO-I8OLATOR LED-IC GATC IT8lOMI-MIX 

IC LCH TTL L 8  QUAD 
I C  COMPARATOR 10-99 
I C  RGTR TTL 12-BIT 
I C  DAC-80 CONV 24-DIP-C 
I C  MV TTL LO MONOSTBL RLTRIG DUAL 

I C  1805  V RGLTR 10-220 
HEAT 8lNK 8GL PLSTC-PWR-PUG 
I C  10-99 

EMTRACTOR-PC BOARD BLK POLYC 
EMTRACTOR-PC BOARD BRN POLYC 
PLUG-HOLE TL-nD TOR .I~S-D-HOLL TTE 

SOCKET-IC 16 -CONT D I P - S L D R  
SOCKET- IC  40 -CONT D I P - S L D R  

NOTE: SEE FRONT PANEL S E R V l C E  GROUP 
FOR DC BAL, TRIGGER POT PART 
NUMBERS. 

Mfr 
Code 

2aSYb 
2 8 4 8 0  

01920 
14111  
0 3 4 0 6  
3031  1 
0 3 4 0 6  

0 1 2 6 1  
14311  
1 4 3 1 1  
34111 
04113 

0 1295 
0 I 2 9 5  
13606 
28480 
28480 

28480 
28480 
O l295  
29832 
21014 
28480 

29812 
21014 
28480 
28080 
28480 

0 1295 
06665 
21014 
28480 
0 1295 

012b3 
11103 
18124 

28080 
28480 
28480 

2 8 4 8 0  
2 8 4 8 0  

Mfr Part Number 

IC. 1 3 3 3 1  
H A Z - 2 6 2 5 - 8 0 s ~  
I C  1 3 3 3 1  

See introduction to this section for ordering information 
*Indicates factory selected value 
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Model 3582A Service Group 2 

TIMING 
SERVICE GROUP 2 

8-2-1. INTRODUCTION. 

8-2-2. The Timing board performs two main functions. One is to interface data between the 
Input board and the Digital Filter board. The other is to provide clock signals to other cir- 
cuits in the instrument. 

8-2-3. GENERAL INFORMATION. 

8-2-4. Although an oscilloscope and a frequency counter may be used to troubleshoot the 
Timing board, an easier and much quicker method involves the use of signature analysis 
(SA). Since the dividers operate at TTL levels and process serial data, an SA test may be 
used in several areas of the circuit to verify proper operation. When a trouble area is en- 
countered, a quick check of the line in question with an oscilloscope will confirm noisy or in- 
termittent TTL levels. Suggestion: be sure that the scope probe is properly compensated 
since high frequency square waves can appear to be distorted with an uncompensated probe. 

8-2-5. Usiug The SA Flowcharts. 

8-2-6. Because the signals on the Timing board are derived from a single source, it is easier 
to troubleshoot different signal paths by working back through the flowchart starting from 
the end resulting signal. Thus, if the calibration signal was defective, one would go to 
Flowchart 4 and proceed from the bottom of the diagram to the top. 

8-2-7. TROUBLESHOOTING THE TIMING BOARD. 

8-2-8. This board produces clocks for many functions on the board. The following problem 
groupings will help to narrow down the problem area. Before checking anything else, check 
that the power supplies (+ 12 and + 5) are good and that TP1 is oscillating at 45.875 MHz. 

8-2-9. No Spectrum Or Poor Spectrum. 

8-2-10. Check CH/A A/D, CH/B A/D, H/C and CLK 1 using Flowchart 1. CLK 2 is the 
SA clock, so that gets checked automatically. If an "end" signature is bad, work back 
through the chart. The signatures below the dashed line check the data interface circuits. To 
provide known data through the interface, the DC balance is adjusted to provide a string of 
all 1's or all 0's. This is accomplished by setting the INPUT SENSITIVITY to the 3mV 
range, shorting the input and adjusting the BAL potentiometer either fully clockwise (CW) 
or counter-clockwise (CCW) as indicated on the flow chart. 

8-2-1 1. PRN Not Programming Correctly. 

8-2-12. Go through Flowchart 2. If the signature at U7(15) is correct, the + N counters are 
working properly. If the signature at U7(15) is incorrect, SA cannot be used to troubleshoot 
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Service Group 2 Model 3582A 

the counters because of the closed loop nature of the circuit. Once you've checked U29(9) 
for 11.5 or 9.2 MHz, look for stuck counter lines, and check the programming of U1 and U2 
given with table at the end of this section. 

8-2-1 3. Phase Incorrect. 

8-2-14. This problem involves the effective sample rate trigger delay circuitry. Refer to 
Flowcharts 2 and 3 for troubleshooting. Also see Flowchart 5. 

8-2-15. CAL Source AndlOr HP-IB Clock Not Working. 

8-2-16. Refer to Flowchart 4 for troubleshooting. 

8-2-17. Impulse Output (Rear Panel) Not Working Or Phase In Free Run Incorrect. 

8-2-18. Refer to Flowchart 5 for troubleshooting. 

45.876 MHz 
GND: J l ( 1 )  

CLK: J l ( 3 I  

STARTISTOP 11.6MHz + 4  

TO TEST 
U29191 9.2 MHz + 6 (0-START. 1 0  kHz) 

102.4 kHz 
CAUH 

81.92 kHz 

"7 CAUH 
U37(101 

CW & CCW REFER TO DC RAL POT. 
SENSITIVITY TO 3 mV. 

STARTISTOP 

CW 7F16 CW 7F16 
U20(1 31 CCW 7761 U241131 CCW 7751 

CW 8F6C 
CCW 3C33 

CW 8F6C 
CCW 3C33 

I 

Figure 8-2-1. Flowchart 1: No or Poor Spectrum (Clk 1, Clk 2, HIC, AID). 
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Model 3582A Service Group 2 

Figure 8-2-2. Flowchart 2: PRN Programming Incorrect. 

45.872 MHz 

TP 1 
S A 

GND: J l (1 I  

ipan. 

11.5 MHz + 4 
CLK: U29(9) 

Table 8-2-1. +N Counter Output SA vs. 
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+ 4 o r  + 5  

Span 

25 kHz 
1 0  kHz 

5 kHz 
2.5 kHz 

1 kHz 
5 0 0 H z  
2 5 0  Hz 
1 0 0  Hz 

5 0  Hz 
25 Hz 
1 0  Hz 

5 Hz 
2.5 Hz 

1 Hz 

l- 
U29(9) 

0.Strrt 

0 0 0 3  
OOOU 
03U9 
P733 
6692  
5C1C 
7576 
8 8 4 4  
1F8C 
P5H2 
AHC3 
52C9 
53UC 
974F 

9.2 MHZ + 5 (0-START, 1 0  k ~ z l  

Zoom 

OOOU 
03U9 
P733 
5159 
5C1C 
7576  
OFHH 
1F8C 
P5H2 
C21U 
52C9 
53UC 

STARTISTOP: TEST 

+ 2  UlO(14) 
5.73 MHz 

4.59 MHz 0003 

See Teble 

3582-8.2-2 

U7(15 
+ N 

U3118) 



Service Group 2 Model 3582A 

PROCEED 

3582-8.2-3 

S A 

GND: J l (1 )  

CLK: J l (3 )  

A- STARTISTOP: TEST 

mTE 

SIGNATURES ARE VALID WLY 
IN UNTRIGGERED STATE I1.E. 
OUT OF FREE RUN WITH NO IN- 
WTI. 

Figure 8-2-3. Flowchart 3: Phase Incorrect. 
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14 
OOOU 

CHECK HERE FIRST 

7 

FROM FLOW CHART 2 

11 
0003 

12 
0001 

13 
t 755U 

14 
1180 

- 
'I1 

'I1 

11 
P254 

12 
826P 

13 
7A70 

14 
8P54 

'I1 

11 
4586 

12 
CC34 

13 
6PCP 

I A ~ ~ F  

'I1 

11 
3951 

12 
UP73 

13 
OOUP 



Model 3582A Service Group 2 

Figure 8-2-4. Flowchart 4: CAL Source AndlOr HP-IB Clock Not Working. 

S A 

GND: Jill) 
45.875 MHz 

CLK: Jl(31 
TP 1 

STARTISTOP: TEST 
I 

- 1 0  U33121 

Figure 8-2-5. Flowchart 5: Impulse Not Working or Free-Run Phase Incorrect. 

4.6 MHz 

FROM FLOW CHART 2 

S A 

Scam by ARTEK MEDLQ => 

GND: J l ( 11  

CLK: J l ( 31  

3582A IN CAL MODE 

I HP-IB 
CLOCK 

+ 7  U15112) 3U9F 

STARTISTOP: TEST 1 

+ 6 U43(8) 785 kHz 7U38 

C9U1 
3582A: 0-25 kHz 

PRN SYNC 

U32181 

+ 3 U38(9) 

SINGLE CHANNEL MODE 
TRIGGER IN FREE RUN 
NOISE SOURCE SET TO PERIODIC 

" J- CLK: J l ( 3 )  

STARTISTOP: U 3 5 ( 8 1 1  

255kHz 2C34 

------------------- 

3582-8.2-4 

3582A: 0-25kHz: 
TRIGGER IN FREE RUN 

3582-8.2-5 

U27(9) U284 

U27(5) OCF6 

U17(6) C9U1 

U35(111 40C3 

U36 (101 UA2A 

U36(12)  UA2A 

BOTTOM OF R17 A1 PH 



p M S B  F I R S T  \ FLSB FIRST- 

I 1 1 CAL A 

CH j+ C 

CLOCK A r 

CH B , 
CLOCK 8 C 

L HP-I t3  CLOCK 
TO 0 

DATA 
INTERFACE 

U 1 8 - U 3 5  
U 3 6 , U 3 7  

U 4 2  

C 

Figure 8-2-6. Block Diagram. Timing Board. 
8-2-7/8-2-8 

m PROGRAMMABL E F F E C T I V E  SAMPLE .TO D 8 E 

CLK 1 
FI N COUNTER\ F RATE TRIGGER DELAY- 

TO 

I 

CH A DATA TO 
D I G I T A L  D 

CH B DATA F I L T E R  
b 

-+ 2 
UJO . 

BINARY SEQUENCE 
GENERATOR 

U 3 9 - U 4 2  

i 10 
U 3 3  

- 
1/0 BUS 

T 0 A  

CAL B . Tf l  a 

- M/C 
* T O  6 

SYNC 
4 

I 

U 1 1 5 , U 1 1 7  
- 

U 3 0 ,  c13 7 
+ 5 6  

m PULSE MAKER 
1 / 0  BUS 

4 5 . 8 7 5 M H z  
XTAL OSC 
Q 1 - 0 4 ,  Y l  

r + 1 8  
U 3 8 ,  U 4 3  

L 

REGISTER RESET REGISTER 

U2,c11 U 2 7 , U 3 Z 1 U 3 5  

. +N COUNTER 
PULSE MAKER 

U 2 ,  L l l  
A 

A 
s 4 + 5  - 

PHASE 

U7-U10  a { U k Y z 4  1 U 2 8 ,  U 2 9 ,  U 3 4  

C 

' 
v 

COUNTER 
U l l  ,U12  
U 1 4 , U 1 5  

PRN CLOCK 
U15 ,L l3Z1U37  

PRN CLOCK 
T O P  

+ PRN SYNC 
U 3 2  4 

DRIVER . REAR 
IMPULSE TO 

F CAL - - Q5,Q6,1136 - PANEL 



Prognm Codas lOctrl For A3U1 and U2 

zoom 
IP15 - Pol 

w I  I l l  '" 0 -1 A a r g  * - 2  

-L,- y iJ 1 1 I  1@777@@ 
I  I I l  C:e]. J ' 1 A ! ?  

m 1 / 1 1  n =N 
i l l l  ~ I I 1 I i ~ ~ i ~  

czcc I I I I; 
- 

y' 
TPI 

I ODOUn0u0fln~Uu00u~0 1 
A3 

03582-66503 
Rev A & B 

Scans by ARTEK MEDIA 



- - - - - - - - - - -- - - - - - - --- - - 
T I M I N G  BOARD 03582-&503 P- I - -  

i I 
DATA REVERSE INTERFACE 

\ 

cuo ur snarlsxp 

- - -J-l?h-lrh-- - - 



,c== = PRN CLY- +N 

SEE Fi 
8 ' ~ - - -. . - . 

t 6-2-10 FOR R I L L E  WIDTHS AND 

U32 REPETITION RATLO FOUND WERE. 

Figure 8-2-7. Timing. REV A,B 
8-2-9/8-2-10 



Model 3582A Service Group 2 

Figure 8-2-8. PRN Clock Rates 

PRN CLOCK RATES at A3U32#11 

Figure 8-2-9. Clock Rates Found At U32 Pin 11. 
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Service Group 2 Model 3582A 

Figure 8-2-10. Pulse Rates Found at Impulse Out B.N.C. 

1 

Pulse rates found at the Impulse Out BNC (valid when the front panel noise source is set to 
periodic). 
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Table 8-2-2. Replaceable Parts. 

Reference 
Designation 

I 

c 1 
c.? 
C 3 
c a  
C 5 

C 7 
CR 
C I O  
C l I  
C I 1  

c 2 1  
C 2 4  
C?S 
c 2 b  
C ? 7  

C R l  
CR2 

J l  

L 1 
L 3  

Q l  
Q 2 
u 3  
0 4  
0 5  

Q b 

R 1 
R 1  
H 1 
R 4 
RS 

" b  
R 7 
R 6 
R P 

R 1 0  

R l l  
R l ?  
R 1 3  
R l U  
R 1 5  

R l b  
R 1 7  
R I F  
8 1 9  
RZO 

R ? l  
R.?2 

u 1 
u.? 
us 
u b 
U 7 

u I 
U 9  
U l O  
U l l  
U l . ?  

HP Part c =-I Description Mfr I Code 

PC ISSEMBLV,  T I M I N G  

C I P I C I T o R - C X D  .O lUC * l o o - o x  5OVOC CER 
C I P I C I T O R - C X O  47OPC + - l o %  I K V O C  CER 
C I P I C I T O R - C X O  O I O P F  + - 5 %  IOOVOC M I C I  
C I P I C I T O R - V  TRMR-MICA 1 6 - 1 5 0 P F  1 7 5 V  
C I P I C I T O R - C X O  3OPF + - 5 %  3OOVOC M I C A  

C I P I C I T o R - C X O  I O O P C  + - 5 %  3OOVOC M I C I  
C I P I C I T O R - C X O  IOOPC + - 5 %  3OOVOC U I C I  
CAPACITOR-FXO l O P F  + - 5 %  5 0 0 V O C  CER 0,-60 
C I P I C I T O R - C X O  .OIUC +100.0% 50VOC CER 
C I P I C I T O R - C X O  .OIUF r l O O - 0 %  5OVOC CER 

C A P I C I T O R - F X D  ,OIUF + l o o - O X  50VOC CER 
C I P A C I T O R - F X D  .OIUF + l o o - O X  5OVOC CER 
C A P I C I T O R - F X D  . O I U F  + l o o - O X  50VOC CER 
C I P I C I T O R - C X O  . O l U F  + l o o - 0 %  50VOC CER 
C I P I C I T O R - F X D  .OIUF + l o o - 0 %  5OVOC CER 

CIPACITOR-FXD .OIUC + l o o - 0 %  sovoc CER 
CAPACITOR-FXO . O I U F  r 1 0 0 - 0 %  5 0 V D C  CER 
C I P A C I T O R - F X O  1 5 0 U C + - l O X  I 5 V D C  T I  
C A P I C I T O R - F X D  .OIUF + l o o - 0 %  5 0 V D C  CER 
CAPIC ITOR-CX~  .oiur + l o o - o x  SOVDC C E a  

C A P I C I T O R - F X D  .OIUF + I O O - o %  SOVOC CER 
CAPACITOR-CXO . O l U F  + l o o - 0 %  5OVOC CCR 
C I P I C I T O R - F X O  . O l U F  + l O O - o X  5OVOC CER 
CAPACITOR-FXO ZOPF +-5% SOOVOC CER 01-30 
C A P I C I T O R - F X D  . O l U F  +LOO-OX 5OVOC CER 

1 CONNECTOR 5 - P I N  M POST T Y P E  

T R A N S I S T O R  NPN S I  PDm350MW FTa3OOMHZ 
T R A N S I S T O R  NPN 2 N 3 8 b b  S I  T O - 3 9  PDmlW 
T R A N S I S T O R  PNP 8 1  1 0 - 1 8  PD.3bOMW 
T R A N S I S T O R  PNP S I  1 0 - 1 8  PDa3bOMW 
T R A N S I S T O R  PNP 8 1  1 0 - 1 8  PO836OMW 

T R A N S I S T O R  NPN S I  7 0 - 1 8  PD.3bOMu 

R E S I S T O R  7,5K 5 %  .25W FC T C m - 4 0 0 / + 7 0 0  
R E S I S T O R  4.7Y 5 %  .25W FC T C m - 4 0 0 / + 7 0 0  
R E S I S T O R  4 7 0  5 %  .ZSW FC TC.-400/+b00 
R E S I S T O R  ZK 5 %  . 2 5 Y  CC T C m - 4 0 0 / + 7 0 0  
R E S I S T O R  1 8 K  5 %  .25W FC T C a - 4 0 0 / + 8 0 0  

R E S I S T O R  I Z K  5 %  .25W FC T C a - 4 0 0 / + 8 0 0  
R E S I S T O R  4 7 0  5 %  .25W FC T C a - 4 0 0 / + b 0 0  
R E S I S T O R  4 7 0  5 1  . 2 5 k  FC T C m - 4 0 0 / + 6 0 0  
R E S I S T O R  I Y  5 %  . 2 5 ~  F C  T C I - 4 0 0 / + b 0 0  
R C S I S T O R  2 0 0  5 %  .25W FC T C I - 4 0 0 / + 6 0 0  

R E S I 8 T O R  1K 5 %  .25W CC T C I - U O O / + ~ O ~  
R E S I S T O R  1 0 0  5 %  .25U FC T C 8 - 4 0 0 / + 5 0 0  
R E S I S T O R  ZK 5 %  . 2 5 k  FC T C I - 4 0 0 / + 7 0 0  
R E S I S T O R  8 2 0  5 1  .25W FC TC.-4OO/+bOO 
R E S I S T D R  3 3 0  5 %  ,25Y CC TC.-000/+b00 

R E S I S T O R  2 0 0  5 %  .25W FC TC1-400 /+b00  
R E S I S T O R  5 1  5 1  .ZSW FC T C m - 4 0 0 / + 5 0 0  
R E S I S T O R  3 9 0  5 %  .2SW CC T C m - 4 0 0 / + b 0 0  
R E S I S T O R  3 9 0  5 %  .25W FC TCm-UOO/+bOO 
R E S I S T O R  2 4  5 %  .25W FC T C m - 0 0 0 / + 5 0 0  

R E S I S T O R  4 7  5 %  .25W CC T C m - 4 0 0 / + 5 0 0  
R E S I S T O R  2 4  5 %  .25W FC T C s - 0 0 0 / + 5 0 0  

I C  F F  T T L  L 8  0 - T V P E  POS-EDGE-TRIG COM 
I C  F F  T T L  L S  0 - T Y P E  POS-EDGE-TRIG COY 
I C  C?  T T L  L a  0 - T V P E  PO8-EDGE-TRIG P R L - I N  
IC rr r r L  LS  a-TVPC PO~-EOGE-TRIG PRL-IN 
I C  CNTR T T L  L 8  B I N  SVNCMRO POS-EDGE-TRIG 

I C  CNTR T T L  L S  B I N  SVNCHRO POI-EDGE-TRIG 
I C  CNTR T T L  L 8  B I N  SVNCHRO POS-EDGE-TRIG 
I C  CNTR T T L  L S  B I N  SYNCHRO POS-EDGE-TRIG 
I C  CNTR T T L  L S  B I N  SYNCURO PO8-LOGE-TRIG 
I C  CNTR T T L  L 8  B I N  SYNCURo POS-EDGE-TRIG 

Mfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 8-2-2. Replaceable Parts (Cont'd). 

See introduction to  this section for ordering information 
*Indicates 'factory selected value 
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Mfr 
Code 

01295 
01295 
01295 
01295 
01295 

01295 
01295 
01295 
01295 
01295 

01295 
01295 
01295 
01295 
01295 

01295 
01295 
01295 
01295 
01295 

01295 
01295 
01295 
01295 
01295 

01295 
01295 
01295 
01295 
01295 

01295 

Z IY IO 

Z IY80  
2 8 8 0  

Description 

I C  CNTR TTL L 8  B I N  8YNCWRO POI-EDGE-TRIG 
I C  CNTR TTL L 8  B I N  8YNCUR0 POI-EDGE-TRIG 
I C  CNTR TTL L 8  B I N  8YNCWRO POI-EDGE-TRIG 
I C  CNTR TTL L 8  B I N  8YNCURO POI~EOGE-TRIG 
I C  CNTR TTL L I  B I N  IYNCURD POI-EDGE-TRIG 

I C  8WF-RGTR TTL L a  R-8 8ERIAL-IN PRL-OUT 
I C  IUF-RGTR TTL L 8  R-8 8ERIAL-IN PRL-OUT 
I t  8WF-ROTR TTL L 8  PRL-IN IERIAL-OUT 
I C  Sup-ROTR TTL LS PRL-IN 8ERIAL-OUT 
I C  8UF-RGTR TTL L 8  R-8 I E R I A L - I N  PRL-OUT 

I C  UHF-ROTR TTL L 8  R-8 SERIAL-IN PRL-OUT 
I C  IHF-RGTR TTL L 8  PRL-IN SERIAL-OUT 
I C  8UF-RGTR TTL L 8  PRL-IN 8ERIAL-OUT 
I C  FF TTL L a  0-TYPE PO)-EOGE-TRIG 
IC FF TTL  LI 0-TYPE PO)-LOGE-TRIG 

IC FF TTL  8 0-TYPE POS-EDGE-TRIG 
I C  FF TTL 8 0-TYPE POI-EDGE-TRIG 
I C  FF TTL LS 0-TYPE POS-EOGE-TRIO 
I C  FF TTL L 8  0-TYPE PO8-EOGE-TRIG 
I C  F? TTL LS 0-TYPE PO8-LOGE-TRIG 

I C  CNTR T l L  DECD NEG-LOGE-TRIG PREIET 
I C  GATE TTL S NAND QUA0 2- INP 
I C  GATE TTL L 8  NAN0 QUA0 2- INP 
I C  INV TTL LS HEX 1- INP 
I t  INV TTL 8 HEX I - I N P  

IC CNTR TTL  LS DIV-X-12 ASYNCURO 
I C  GATE TTL L 8  EXCL-OR QUAD 2-INP 
I C  8HF-RGTR TTL L I  R-8 SERIAL-IN PRL-OUT 
I C  GATE TTL LS NAND 8-INP 
I C  GATE TTL LS NAN0 QUAD 2- INP 

I C  CNTR TTL L 8  D I v - X - 1 2  A~YNCURO 

CRYSTAL, 95.8752 MUZ 

MISCELLANEOU8 PART8 

EXTRACTOR-PC BOARD I L K  POLYC 
EXTRACTOR-PC BOARD ORN POLYC 

Mfr Part Number 

I N T U L 8 l b l N  
I N T U L I I b I N  
8 ~ 7 Y ~ I l b l N  
8 ~ 7 Y L I l b l N  
8NTYL8 lb IN  

8NTYL8lbYN 
8NTYLI lbYN 
INTYL8 lbLN 
8NTYL8lbbN 
8N7YL81bYN 

8NTYLSlbYN 
I N T U L I I b b N  
8NTYLI IbbN 
8NTYL87YN 
INTYLITYN 

~ N ? Y ~ ? U N  
8NTY87YN 
8N?YL8?UN 
INTYL87YN 
INTYL87YN 

8 ~ 7 4 1 9 b N  
INTY~OON 
INTYL~OON 
8NTYLBOYN 
8NTUIOYN 

8NlUL892N 
SNIUL88bN 
INTUL8IbYN 
I N T U L I ~ O N  
8NTUL8OON 

8NTYLI92N 

O Y I O ~ l l I S  

YOYO-0148 
UOYO-0751 

Reference 
Designation 

U 1 l  
U l l l  
U15 
U l b  
U I l  

U18 
U I 9  
U20 
U21 
U22 

U21 
UZY 
U25 
U2b 
U21 

U28 
U29 
U30 
U11 
u1Z 

U33 
U3U 
U35 
U l b  
U37 

U3R 
U39 
UUO 
UU 1 
UclZ 

Ub 3 

Y 1 

c 
D 

1 
1 
1 
1 
1 

b 
b 
8 
8 
b 

b 
8 
8 
8 
8 

8 
8 
8 
8 
8 

9 
11 
9 
I 
b 

1 
8 
6 
2 
Q 

I 

1 

3 
8 

HP Part 
Number 

1820-1010 
1820- lY10  
1820-1410 
1820-1410 
1820-1410 

1820-1411 
1820-1411 
1820-1922 
1820-1922 
1 8 2 0 - l u l l  

1820-1411 
1820-1922 
1820-1922 
1820-1112 
1820-1112 

1020-0601 
1820-Ob91 
1820-1112 
1820-1112 
1820-1112 

1820-0751 
1820-0681 
1820-1197 
1 8 2 0 - I l Q 9  
1820-0683 

1820-1920 
1820-1211 
1820-1U11 
1820-1207 
1820-1197 

1820-IYZO 

01110-1125 

POUO-0748 
9OUO-0751 

Qw 

U 

1 

2 

I 

10 
1 
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Model 3582A Service Group 3 

DIGITAL FILTER A N D  L 
SERVICE GI 

DCAL OSCILLATOR 
lOUP 3 

8-3-1. INTRODUCTION. 

8-3-2. The Digital Filter and Digital Local Oscillator work in combination to provide low 
pass filtering of band translated signals. The Digital Filter operates on the data in 
quadrature which requires the Local Oscillator to output both SINE and COSINE values. 
These values are then multiplied by the input data to give both real and imaginary com- 
ponents. Each of the components is filtered and placed in memory through a direct memory 
access (DMA) firmware routine. 

8-3-3. GENERAL INFORMA'TI[IN. 

8-3-4. Both the Digital Filter and the Local Oscillator must be synchronized together which 
requires that the Timing (A3) board be in operational order. The Digital Filter and Local 
Oscillator should be troubleshot using the front panel internal self tests before board level 
troubleshooting is initiated. Digital filter chips are identical and may be switched between 
sockets to confirm a malfunction. Use extreme caution in handling any of the LSI devices 
since damage may be caused by static discharge. 

8-3-5. TROUBLESHOOTING THE DIGITAL FILTER. 

8-3-6. In order to process data, the Digital Filter must have inputs from several other 
boards. This interdependency makes troubleshooting difficult since all interrelated boards 
and processes must also be working. This situation indicates a need to troubleshoot (at least 
at a fundamental level) from a system standpoint. Therefore, overall troubleshooting should 
begin with the Front Panel Self Tests which will aid in establishing the cause of the malfunc- 
tion and may even indicate the bad component. 

Digital Filter Test Table 

Test Mode (oct) Filter Chips Tested Corresponding Instrument Mode 

None 
Chan A Baseband 
Chan B Baseband 
Dual Chan Baseband 
None 
Chan A Zoom 
Chan B Zoom 
Dual Chan Zoom 

8-3-7. If the Digital Filter will not respond to any of the Front Panel Tests, then a procedure 
(given below) can be used to check the output of the support circuits located on the Digital 
Filter D (AS) board. 
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8-3-8. The Clock Driver Circuit. 

8-3-9. The clock driver circuit receives its input from the Timing board (A3 -Schematic C). 
The circuit outputs are two 12 V (nominal) rectangular waveforms which are gated such that 
one must be low in order for the other to be high at any time. Check TPl and TP2 and verify 
that the outputs correspond to the conditions indicated in the following illustration. Then 
repeat for TP13 and TP14. 

01 = TPl,  TP13 
02 = TP2, TP14 

-11VMIN 

- 2V MAX 

0 - .5V MIN 

I 1218) 174NSEC 1OKHz -1 BB PERIOD 

Figure 8-3-1. Clock Driver Output. 
8-3-10. Data lnput Buffer. 

8-3-1 1. The input data buffer may be checked by verifying that digital data is available on 
the output lines. 

a. Connect a two-channel oscilloscope to test points TP3 and TPS. Set the trigger con- 
trols to trigger off the channel connected to TP3. TP3 is the SYNC source for the digital 
filters and signals the filter chips when data on the other buffer output lines is valid. 

b. Use the untriggered channel to confirm that signals are present on the signals lines as 
indicated in Figure 8-3-2. 

NOTE 

To check data on TP4 and TP10, the FREQUENCY MODE 
switch should be set to SET START or SET CENTER. 

+ 5 , / 
TP3 SYNCB ~n n n n n n 

/& 56x174 --c 
I NSEC I 
I 

I ( 5 6  x 216)  IOKHz BE 

TP5 - CHA 
A'D TP9 - CHB n r l  

: 12  BITS 
I LSB FIRST 
I * +k * X II 

TP4 - SIN 
L.O. T P I O C O S J  - + 

, 1 6  BITS *DISREGARD OTHER DATA 
LSB FIRST FOUND HERE. 

Figure 8-3-2. Output From Data lnput Buffer. 

Scans by ARTEK MEDL4 * 



Model 3582A Service Group 3 

8-3-1 2. DMA Request Circuit. 

8-3-13. The DMA (direct memory access) circuit provides a signal to  the processor (DMAR) 
which allows the Digital Filter access to  memory through a firmware subroutine. The filter 
chips send a pulse on their CDR (chip data ready) lines when the input data has been low 
pass filtered. The AND gates perform logic operations which allow the following combina- 
tions of CDR inputs to a one of eight multiplexer. 

Multiplexer Input CDR Line 

CDR2 
CDRl 
CDR3 
CDRl & CDR3 
CDR4 
CDRl & CDR2 
CDR3 & CDR4 
CDRl,  CDR2, CDR3, CDR4 

Function 

Cosine (real) Test 
CH A Baseband 
CH B Baseband 
CH A & CH B Baseband 
Sine (imaginary) Test 
CH A Zoom (band analysis) 

Z ?Z B Zoom 

8-3-14. These lines may be checked by using TP3 as a trigger and then placing the non- 
triggered channel on the selected line. The pulse should appear relative to the SYNC B signal 
as follows: 

0 - 
0-25KHz 

DIGITAL FILTER BASEBAND MODE 

CDR OUTPUT, PIN 16 

- 0 
INPUT DATA / CDR VALID 

ACCUMULATED HERE 

I 

Figure 8-3-3. Chip Data Ready (CDR) From Digital Filters. 

8-3-15. The multiplexer (U9) is coded by the controller to select one of the eight combina- 
tions for output to a D latch (U19). These signals clock the latch, setting the output Glow,  
to indicate data is ready for memory. The latch is reset by a combination of processor com- 
mand (IS 15) and controller command (LAST). 

8-3-1 6. The Controller. 

8-3-17. Once a DMA has been requested, it remains up to the Controller to sequence the 
output of the digital filter chips onto the 16-line Data Bus. The Controller consists of a data 
latch, ROM and programmable counter. 

8-3-18. The data latch is clocked by the Processor to retain data off the I/O Bus 
corresponding to the operating mode (single, dual, or combinations thereof). The output of 
the latch (U17) in combination with the output of a programmable counter (U11) addresses 
a ROM (U16) which supplies the following outputs: 
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a. The Y0 output is the load command to the programmable counter which sets the 
counter to zero. Thus, the two output lines from the counter can give four combinations of 
input address for every latch output. 

b. Y2-Y5 are chip enable lines which allow each digital filter chip to output 16 bits of 
parallel data in sequence on the 16 bit data bus. 

c. Y1 goes high when the last chip of the sequence has output data on the data bus. 

8-3-19. See Table 8-3-1 which is also a flowchart that describes the states of the inputs and 
outputs of ROM U 16. 

Table 8-3-1. Truth Table For ROM U16. 

D D D  - 1  L 
C C C  C C C C A O  
2 1 8  E E E E S A  

4 3 2 1 T D  
E  D  C  B A  Y7 Y6 Y5 Y4 Y3 Y2 Y1 Y 8  Octal 

Filt #2 Test 0 0 0 0 0 1 1 0 1 1 0  6 6  

C H A B B *  0 0 1 0  0 1 1 1 0 1 0  7 2  

CH B  BB 0 1 0 0 0  1 0 1 1 1 0  5 6  

0 1 1 0 0  1 1 1 0 0 1  7 1  
CH AtB BB 0 1  1  0 1  1 0 1 1 1 0  5 6  

Filt #4 Test 1  0 0 0 0 0 1 1 1 1 0  3 6  

C H A  Z 1 0 1 0 0  1 1 1 0 0 1  7 1  
1 0 1 0 1  1 1 0 1 1 0  6 6  

C H B  Z 1 1 0 0 0  1 0 1 1 0 1  5 5 
1 1 0 0 1  0 1 1 1 1 0  3  6  

1 1 1 0 0  1 1 1 0 0 1  7 1  
1 1 1 0 1  

CH A, BB, Z 1  1  1  1  0 
1 1 0 1 0 1  6  5 
1 0 1 1 0 1  5 5 

1 1 1 1 1  0 1 1 1 1 0  3 6  

'BB = Baseband; Z = Zoom 

8-3-20. The Overload Circuit. 

8-3-21. The overload circuit performs two functions: 

a. Immediate overloads are sensed which results in a front panel indicator signal. 

b. Overload information is latched by an R-S flip-flop and saved for processor interroga- 
tion. This data is shown on the display by the printed "OVERLOAD" warning. 

8-3-22. The inputs to the overload circuit consist of digital filter chip overload (OVL) and 
overflow (OVF) outputs, and clipping level indicators (clip A and clip B) from the input 
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(Al-Schematic A) board. These inputs are decoded by logic gates which drive R-S flip-flops 
U22 and buffer amplifiers U27. 

8-3-23. The DC 2 input from the controller gates overload data from digital filter chips #2 
(A imaginary) and #4 (B imaginary) for band analysis mode operation. Processor outputs 
IS13 and IC1 reset U22 and gate U22 outputs onto the I/O Bus (IOB15 and IOB0). 

8-3-24. To check the operation of the overload circuit, supply an input signal to each chan- 
nel. Slowly increase the amplitude until the displayed spectrum approaches the top horizon- 
tal graticule. When 100% of full scale is reached, the overload signals should appear at the 
outputs of the overload circuit. Check every combination of overload by changing the FRE- 
QUENCY MODE switch and INPUT MODE switch. 

8-3-25. The Trigger Circuit. 

8-3-26. The trigger circuit is composed of latches which detect the rising or falling edge of 
the trigger input signal from the Input(A1) board. Processor signals B0 and B1 set the slope 
and are latched in U3 by OS0. A combination of B2 and OS0 resets the slope latches US. The 
trigger input is applied to U5B and inverted at USA. Thus, whichever latch has the D input 
high will have the correct Q low true output when the trig signal occurs. The trigger circuit 
output also enables the DMA output latch. 

8-3-27. To check the trigger circuit, apply an input signal to Channel A. While observing the 
TIME display, slowly rotate the TRIGGER LEVEL control. An output signal at TP6 should 
appear on both negative and positive level settings. Change the setting of the slope switch 
and observe the TP6 while varying the TRIGGER LEVEL. 
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8-3-28. TROUBLESHOOTING THE LOCAL OSCILLATOR. 

8-3-29. A quick check of the L.O. may be accomplished by performing the following pro- 
cedure: 

a. Verify that the LINE switch is OFF. 

b. Place the A4 board on an extender. 

c. Set the LINE switch to ON, FREQUENCY MODE to SET CENTER, and FRE- 
QUENCY ADJUST for 4779 Hz. 

d. Turn the DC BAL on Channel A fully clockwise and move jumper A4J2 to "T" (test). 

e. Return the FREQUENCY MODE switch to 0-25 kHz and adjust the SENSITIVITY 
controls for a proper display. 

f. Except for spectral lines at 4779 Hz and 22 kHz, no other spectral displays above the 
noise floor should be seen. This indicates a properly working L.O. If the L.O. passes this 
test and there were no phase problems, return A4J2 to "R" (run). 

g. Short the input and use the TIME display to set DC BAL for 0 Vdc as indicated by the 
trace on the center horizontal graticule. 
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8-3-30. More extensive testing of the L.O. may best be performed with the use of signature 
analysis. An oscilloscope can be used to check absolute signal levels and noisy signal lines. 
However, signal data, as referenced to time, varies greatly and is repetitive only over long 
periods. 

8-3-31. As a secondary test of the L.O., see SA Sine and Cosine Quick Check. For phase 
verification see SA Test g. 

8-3-32. Signature Analysis Procedures. 

8-3-33. To use the SA procedures, preset the 3582A as follows: 

A4J1 to "T" (test); A4J2 and 53 to "R" (run). 
FREQUENCY MODE to SET CENTER 
FREQUENCY ADJUST to 101 Hz 
SPAN to 25 Hz 
INPUT MODE to BOTH 
TRIGGER REPETITIVE to ON 
TRIGGER LEVEL to FREE RUN 

8-3-34. Connect the -hp- 5004A Signature Analyzer to test jack 56 as follows: 

GND J6(l) 
CLK J6(3) 1 
START J6(4) 1 
STOP J6(5) 1 

The + 5 signature should be 35H1. 

8-3-35. Sine and Cosine Quick Check. With the 5004A connected to test jack 56, the sine 
and cosine outputs (serial) may be checked at the following points: 

Location Signature 

U388 for REV A, B AND C. This signature may 
be unstable on a working board. 

U126 (13) 

8-3-36. If these signatures check correctly, the L.O. is probably functioning properly. To 
quickly check the phase output, proceed to SA Test g. If these signature are incorrect, con- 
tinue. 

NOTE 

I .  For SA to work on this board, the Timing board (A3) and the 
DMAR signal from the Digital Filter board (AS) must be opera- 
tional. These inputs may be checked by placing the SA probe on 
the + 5 V supply and obtaining the signature 35HI. 

2. If wrong signatures are obtained, recheck the SA setup pro- 
cedures preceeding each test section. 
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8-3-37. Perform the following steps: 

a. Check the following signatures (timing and control): 

If ok, go to b, if not check: 

If ok, check: 

If ok, the problem is probably with U127. 

b. Move SA CLK to TP4 and check signatures on the input latches, U 101 and U104. (+ 5 
signature C2 1 U) 

If these check ok, the board is set to  correct frequency. Proceed to Part C. If not ok, double 
check the test setup (set center-101 Hz, 25 Hz, SPAN, DUAL channel mode, repetitive and 
free run). 

If the test set-up is ok, check the latches and I/O bus using front panel I/O bus test #15 as 
follows: 

NOTE 

Do this test only ifprevious signatures are incorrect. 

To perform the front panel self test, 
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Obtain self-test mode by pressing RESET while holding in RESTART. 

Select average #256 
Short A7J4 and push RESTART 
Push RESTART until you get test #15. 

Set up the 5004A as follows: 

CLK: OS13 UlOl(11) I 
STARTBTOP: I/O 15 U104(14) 1 
+ 5 Signature: UFP6 

Check the following signature pairs: 

OlUF 
07U3 
1 UFP 
71139 
UP73 
3U9F 
OUP7 
03U9 

Remove the short from A7J4 after this test. 

c. With the 5004A clock still on TP4, check the latches and adders by checking the 
signatures in the first column below. If an error is found, work across the table to check 
preceeding signatures. 

UllO (1) 

3675 
8C36 

POUO 

U 108 (3) 
4 
6 

11 
13 
14 

UlW (3) 
4 
6 

11 
13 
14 

UllO (3) 
4 
6 

H9H5 
94112 
F7PF 
P53F 

6POA 
UlUC 
C21U 

6819 
98P3 

4H5C 
HPA7 

9374 
85C 1 
125C 
A894 
F3UF 
C30H 
C24U 
U8PF 
U63U 

9073 
U684 
648 1 

C36H 
21FA 
3675 

71FP 
P53F 

UlUC 
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d. Move 5004A clock to TP-8 and check the parallel to serial converters as follows: 

1. Check for 5A61 at U120 (12). 

2. If bad, check back through U121-123. 

If these all have bad signatures, check the ROMS. 

3. Move 5004A clock to TP2 and check for U55F at U116 (13). 

4. If bad, check back through U117 and U118. 

If all signatures are ok, the parallel to serial converters are working. 

e. Move 5004A clock to TP-4 and check for 2637 at Ul l5  (6). If this is ok, go to f. If bad, 
check the signatures below: 

UllS(5) 8330 UllS(13) 9330 
4 6819 12 POUU 
3 1 H52 11 PI41 
2 53 17 15 FUP3 

14 FC98 

If these are ok, U115 is probably bad. 

f. Check the following signatures, clocking the 5004A on TP8.* 

32F2 Sin Output* 
17HU Cos Output 
9961 
6279 

1 u u 5  
2133 

CP50 
71P1 
9639 

65H5 
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Signature Table for D2. To be done only if all signatures in Section d, Part 2 are bad. Clock 
off TP-4. 

8330 
6819 

U113 (16) 17A0 
1 H52 

17 49P6 
5317 

22 POUO 
FC98 23 8C36 
9330 

POUU 
P141 

u 7 c u  
5COU 
CFUP 

F526 
F96A 

HCC3 
84A8 
1412 

87A1 
F8C2 

UOFF 
ACO5 
H917 
8324 

If the sin output is ok, but U125 and U126 signatures are wrong, it's probably U125. If all 
the above are wrong,,check U119, U124, and U126 signatures. U119 (2) and (3) should have 
already been checked in Sections d and e. 

g. Trigger delay and phase. If phase is incorrect, check U135 and 134 signatures below. 
Clock on TP2. 

U6U7 
35H1 
3427 

AH17 
AOHF 
HPUA 
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Figure 8-3-5. Schematic E Troubleshooting Quick Reference. 

8-3-15/8-3-16 

, L L  CONTROLLERp? 

(LOAD MULTIPLIER WIX) 

COUN r F R  
ROY D LATCCl LB (LOAD BINARY) U 1 3 0  

U l ? l  (DETERMINE ROM ADDRESS FOR SIN, 
15 PL1 -SIN, COS OR -COS) 

CONTROLLER SIGNATURES: T I Y I N G  5 CONTROL 
S h SFTUF 

U130(11)  86UP U128(12)  9137  
(1 2)  U251 (1  1) A1 4 6  

3582A:  A 4  J1 TO TEST: J2 & J3 TO 

(13 )  3C14 (10)  3 5 3 8  RUN: SET CENTER MODE: 

(1 41 134U (9) 831P 101Hz  CENTER FR. 25Hz  

U131(14) AP63 SPAN, REPETITIVE: FREE RUN: 
(13)  H88A BOTH INPUT. 

U127  (2) P7A2 5004A: GND: J6(1)  
(61 6 6 7 2  (L8) MOTE CLK: J6(3)  1 
(7) 5083  START: J6(4) 1 

(10)  3 5 A 5  SA SETUPS FOR ALL SIGNATURES STOP: J6(5) 1 
(1  5) F18U SAME EXCEPT FOR CLK. ( + 5 SIGNATURE 35H1) 
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3 
7 

5 

3 
L 

1 

j L O p F  5 h I F T  4DDE9 
E 

e 
ROHS 

. U l l i  
u 1 1 3  BUFFER 

OFFSET S h I F  
R E G I S T F R  

" K i - 5  3 - 5  T P 5  

U l  0 1  & U 1 0 4  SIGNATURES:" (SAME SETUP AS CON- BCD ADDER & LATCH OUTPUT SIGNATURES: 

TROLLER EXCEPT CLK ON TP4 ( ) + 5 SIGNATURE 
C21U) U101(12)C21U U104(12) C21U (SETUP AS AT LEFT) 

BOTH IC's: PINS 2.5.6.9.1 5.1 6 AND 19:  0 0 0 0  
U1 1 l ( 8 1  6 8 1 9  U1 1 1  (4) 85C1 

"IF THESE SIGNATURES ARE INCORRECT. USE THE I10 (7 )  98P3 (3) 
BUS TEST (DETAILS IN TEXT) TO CHECK THE INPUT. (6) 4H5C (2) 

(5) HPA7 (1) 

OFFSET SHIFT REGISTER OUTPUT SIGNATURE: 
BINARY ADDER AND LATCH OUTPUT SIGNATURES: 

(CLK ON TP8): 5A61 U120(12) 
(SETUP AS ABOVE) 

SLOPE SHIFT REGISTER OUTPUT SIGNATURE: 
U1 1 2  (8) C24U U 1 1 2 ( 3 )  C36H 

(7) USPF (2) 21FA (CLK ON TP8): A6AP U116(13)  
(6) U63U ( 1 )  3 6 7 5  
(51 9073  (23)  3C36 MULTIPLIER OUTPUT SIGNATURE: 
( 4 )  6 4 8  1 (22)  POUO 

(CLK ON TP4): 2637  U115(6)  

SERIAL ADDER OUTPUT SIGNATURE: 

(CHECK SIN OUTPUT AS ABOVE) 

SIN AND COS OUPUT SIGNATURES: 
D E L r h  
F h A S F  

Y ( ~ L T I F L T € G  
(CLK ON TP2j 

T h E L F  U119  (7) U388  SIN 
ROH U126  (131 16H6 COS 

U l l l  L Y X  I 
4 

7 5 l N  
~ F R I A L  OtJTFlI  



NOT FOUND ON 
REV A. 

PRN 

/ -- 
CH a 
CH 

4 

LA% 

PCD BUFFER , L L  INTERPOLATOR=\ 
PHASE U 1 3 4  

REV C 

+ ADDER ,a 
ROM 

BUFFER 
U 1 3 5  U 1 0 2  * U l l l  BUFFER U 1 0 3  
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U 1 1 5  ADDER 
9 U 1 1 9  

nn , U 1 3 2 , U l 3 3  
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FEEDBACK 
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B I N A R Y  
PHASE 

CONTROLLER 
TABLE U 1 1 6 - U 1 1 8  

OUTPUT - ADDER 
R o n  

TO OTHER u 1 0 5  
I C ' S  U 1 0 6  U l l 2  

I 

BUFFER U 1 0 7  U 1 1 3  
U 1 0 4  U 1 0 9  O l - t  SE"  

'111 

S H I F T  
U l l O  R E G I S T E R  - 

U 1 2 0 - U 1 2 3  3 5 8 2 - 8 .  3-6 

S H I F T  
R E G I S T E R  

U 1 2 5  
U 1 2 6  
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Figure 8-3-6. Digital Local Oscillator. 
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Table 8-3-2. Replaceable Parts. 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Mfr 
Code 

28480 

28480 
28480 
72136 
72136 
28480 

72136 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

2 8  
28480 
28080 
28P80 
28P80 

28P8O 
28P8O 
28480 
28480 
28480 

28480 
28P80 
28080 
28180 
28480 

28P80 

28480 
28480 
245Pb 
ZPSPb 
245Pb 

2P5Pb 
ZP54b 
245Pb 
28P80 
2 4 5 4  

20546 
24546 
24546 
245Pb 
2 5 4 6  

24546 
24546 
24506 
24546 
24546 

24546 
245Pb 
24546 
Z IP80  
24546 

24346 
24546 
24546 
24346 
24546 

28480 
28480 
28480 
2P54b 
24546 

Mfr Part Number 

01382-66504 

0160-3622 
0160-a222 
DMl~C~OlFO3OOWVlC 
DM15F5OlFOJOOWVlC 
0160-2585 

DMl1?2bl?0300WVlC 
0160-1138 
0160-2202 
0160-3622 
0160-1807 

0160-3801 
0160-3801 
0160-3897 
0160-3622 
0160-3622 

0 1 6 0 ~ 3 6 2 2  
0160-Jb22 
0160-3622 
0160-3622 
0160-Jb22 

150Dl57X9015SZ 
0160-38P7 
0160-38P7 
0160-3847 
0160-3841 

0160-3847 
0160-3847 
OIbO-3847 
0160-3807 
0160-3847 

1 2 5 1 - 4 8 2 2  
1 2 5 1 - 4 8 2 2  
1 2 5 1 - 4 8 2 2  
1 2 5 1 - 4 8 2 2  
1251-5202 

1251-5202 

0698-7332 
0698-3P57 
CU-118-TO-1873-I 
CU-118-TO-1153.1 
CU-118-TO-8662-? 

CU-118-TO-7682-F 
C4-118-TO-8252-C 
C4-118-TO-lP33-? 
0698-9536 
CU-118-TO-5492-? 

C 0 ~ 1 1 8 - T O - Z b 7 2 ~ I  
CU-118-TO-1632-I 
C0-1/8-T0-1182-1 
CO-118-10-9531-1 
CO-118-TO-8251-I 

C4-118-TO-7681-1 
CO-118-TO-7681-I 
CO-118-TO-8251-I 
CO-118-TO-9531-I 
CO-118-TO-1182-I 

CO-118-TO-1652-I 
CU-118-TO-2672-? 
CO-118-TO-5492-I 
0198-4336 
CU-118-TO-1P33-I 

CU-118-TO-8212-F 
C4-118-TO-7682-F 
C4-1/8-TO-IbbL-C 
C4-118-TO-1113-F 
CU-118-TO-1873-F 

0698-1457 
0198-7332 
2100-0552 
C0-118-TO-751-r 
CU-118-TO-OQQR-C 

Q t ~  

1 

1 
2 

1 

1 
1 
1 

6 

3 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 

4 
2 

2 

I 

E 

2 

8 
2 
0 
0 
0 

7 
5 
8 
8 
Q 

0 
9 
0 
8 
8 

8 
8 
8 
8 
8 

5 
9 
Q 

9 
9 

0 
9 
9 
9 
9 

k 
6 
6 
8 

8 

4 
b 
1 
2 
5 

9 
4 
b 
4 
8 

5 
8 
3 
1 
8 

1 
7 
8 
1 
3 

8 
5 
8 
4 
b 

4 
9 
5 
2 
1 

b 
4 
3 
3 
5 

Reference 
Designation 

A 4 

c 1 
c 2 
C3 
C C ~  
C 5 

Cb 
C 7 
C 8 
CO 
ClO 

c l l  
C I ? 
C13 
C l 0  
CIS 

c 1 b 
C l 7  
C l  A 
c10  
cZ0 

ClO? 
ClOb 
C107 
CIOq 
t i 1 0  

C l  I 2  
C l 1 5  
C l l b  
C117 
C l l 8  

J 1 
J Z 
5 3  
J 0 
J 5 

J b 

R 1 
R 2 
R 3 
R 4 
RS 

R b 
RT 
RO 
R 9 
RIO 

R11 
R l 2  
R l 3  
R10 
R l S  

R l b  
R17 
R I B  
R l 9  
R20 

R2 1 
R22 
R?3 
R24 
R?5 

R2b 
R27 
R?8 
R29 
R30 

R31 
R32 
1 3 3  
R30 
R35 

Description 

PC ASSEMBLY, LOCAL OSCILLATOR/PRN 

CAPACITOR-CXD . lUF +80-201 lOOVDC CER 
CAPACITOR-CXD ISOOPF +-51 3OOVOC MICA 
CAPACITOR-CXO SOOPC +-I1 300VOC MICA 
CAPACITOR-CXD SOOPF +-I1 300VDC MICA 
CAPACITOR-CXD 2000PF +-I1 lOOVDC MICA 

CAPACITOR-fX0 260PF +-I% 30OVDC MICA 
CAPACITOR-FXO 75OPf + -51  lOOVDC MICA 
CAPACITOR-FXO 75PF + - 5 1  3OOVOC MICA 
CAPACITOR-FXD . lUF +80-201  lOOVDC CLR 
CAPACITOR-FXD .OlUF +loo-OX 5OVDC CER 

CAPACITOR-FXD .OlUC + l o o - 0 1  5OvDC CER 
CAPACITOR-FXO .OlUF + l o o - 0 1  50VDC CER 
CAPACITOR-CXD .OlUF + l o o - 0 1  5OVOC CER 
CAPACITOR-FXD .lUF +80-201 lOOVDC CER 
CAPACITOR-FXD . lUF +80-201 lOOVDC CER 

CAPACITOR-FXD . lUF +80-201  ~ooVOC CER 
CAPACITOR-FXD .lUF +80-201 lOOVDC CER 
CAPACITOR-FXD .lUF +80-201 lOOVOC CER 
CAPACITOR-FXD .lUF +80-201 IOOVDC CER 
CAPACITOR-FXD .lUF +80-20% lOOVOC CLR 

CAPACITOR-CXO 15OUF+-10% I5VDC TA 
CAPACITOR-CXD .OlUC + l o o - 0 1  50VDC CER 
CAPACITOR-CXD .OlUF + l o o - 0 1  50VOC CER 
CAPACITOR-CXD .O lU I  +loo-OX 50VOC CER 
CAPAClTOR-FXD .OlUF + l o o - 0 1  SOVDC CER 

CAPACITOR-CXO .OlUF +loo-OX SOVDC CER 
CAPACITOR-FXO .OlUF + l o o - 0 1  SOVDC CER 
CAPACITOR-~xD .OIUF + l o o - 0 1  5 0 ~ 0 ~  C L R  
CAPAtITOR-CXD .OlUC + l o o - 0 1  50VDC CER 
CAPACITOR-FXO .OlUC + l o o - 0 1  50VOC CER 

CONNECTOR 3 - P I N  M POST TYPE 
CONNECTOR 3 - P I N  M POST TYPE 
CONNECTOR 3 - P I N  M POST TYPE 
CONNECTOR 3 - P I N  M POST TYPE 
CONNECTOR 5-P IN  M POST TYPE 

CONNECTOR 5-P IN  M POST TYPE 

RESISTOR IM 1% , 1 2 5 ~  F T C D O + - L O O  
RESISTOR 31bK 1 1  ,125W F TC.O+-100 
RESISTOR 187K 1 1  , 1 2 5 ~  F TC.O+-100 
RESISTOR 115K I X  ,125W r TC.0+-100 
RESISTOR 8b.bK 1% ,125W F TC.O+-100 

RESISTOR 76.8K 1% ,125W F TC.O+-100 
RESISTOR 82.5K 1 1  ,125W F TC.O+-100 
RE8ISTOR 1U3K 1 1  ,125W I TC.O+-100 
RESISTOR 3UOK 1 1  ,125W F TC.0+-100 
RESISTOR 5 4 . 9 ~  1 1  , 1 2 5 ~  I ~ ~ . 0 + - 1 0 0  

RESISTOR 26,TK 1% ,125W I TC.O+-100 
RESISTOR Ib.5K 1% .lZSW I TC.0+-100 
RESISTOR l l . 8 K  1% ,125W F TC.O+-100 
RESrSTOR 9.53K 1 1  .12SW I TC.O+-100 
RESISTOR 8.25K 1 1  .lZSW I TC.O+-100 

RESISTOR 7,68K 1% ,125W F TC.O+-100 
RESISTOR 7.68K 1 1  .lZSW I TC.O+-100 
REIISTOR 8.25K 1 1  ,125W I TC.O+-100 
RESISTOR 9 . 5 3 ~  1 1  ,125W I TC.O+-100 
RESISTOR l l . 8 K  1 1  ,125W F TCmO+-100 

RESISTOR lb.5K I X  l25W F lC.O+-100 
RESISTOR 2 6 . 7 ~  I X  :IZSW F TCWO+-100 
RESISTOR 54.9K 1 1  ,125W F TC.0+-100 
RESISTOR 3POK 1 1  ,125W F TC80+-100 
RESISTOR 143K 1 1  ,IZSW F TCmO+-100 

RESISTOR 82.5K 1 1  ,125W F TC.O+-100 
RESISTOR 7 6 . 8 ~  1 1  ,125W C TC.O*-100 
RESISTOR 8b.bK 1 1  ,125W C TC.0+-100 
RESI8TOR 11SK 1 1  .12SW F TC.O+-100 
RESISTOR 187K 1% .125# C lCmO+-100 

RESISTOR 31bK 1 1  ,125W I TC.0+-100 
RESISTOR I n  1 1  .lZSW F TCmO+-100 
RESISTOR-TRMR SO 1 0 1  C SIDE-AOJ I-TUN 
RESISTOR 750 1 1  .125W I TC.0+-100 
RESISTOR 499 1 1  .lZSW I TC.O+-LOO 

HPPart 
Number 

03582-66504 

Olb0-3622 
0160-2222 
0100-0230 
0140-0234 
01b0-2585 

0140-0223 
OlbO-3538 
0160-2202 
OlbO-3622 
0160-3847 

0160-3807 
Olb0-3847 
OlbO-SLIP7 
0 lbO-3622 
01bO-3622 

Olb0'3b22 
Olb0-3622 
0160-3622 
OlbO-3b22 
n lb0 -3622  

0180-0194 
0160-3807 
OlbO-3847 
0160-3847 
0160-3847 

0 lbO-3847 
0160-3847 
0160-38P7 
Olb0-3847 
Olb0-3847 

1 2 5 1 - 4 8 2 2  
1 2 5 1 - 4 8 2 2  
1 2 5 1 - 4 8 2 2  
1 2 5 1 - 4 8 2 2  
1251-5202 

1251-5202 

0b08.7332 
Ob08-3457 
Ob98-4525 
Ob08-3271 
ObO8-4511 

0b98-4507 
0757-OPb3 
ObQ8-4520 
0698-4536 
0bV8-UP99 

0698-4488 
Ob08-4481 
Ob98-32bP 
0698-4020 
0757-0441 

0b98-4472 
Ob98-PUT2 
0757-0941 
Ob98-4020 
Ob0O-3264 

Ob98-4481 
Ob98-4488 
0608-4409 
0608-4536 
Ob98-4520 

0757-0413 
ObO8-4507 
Ob98-4511 
Ob98-3271 
0698-0525 

0198-3457 
0698-7332 
2100-0552 
0757-0420 
Ob98-P123 



Table 8-3-2. Replaceable Parts (Cont'd). 
Reference I HP Part I Designation Number 

UC 
U 7  
U 8  
U 9  
U l O  

U l l  
U l Z  
U 1 1  
U l U  
U l 5  

U 1 6  
U 1 7  
U 1 8  
U 1 9  

U l O l  
U l 0 2  
U l O l  
U l O U  
U l O S  

Description 

7 I NETWORK-RE8 1 0 - P I N - 8 I P  . l - P I N - 8 P C G  
NETWORK-RE8 1 0 - P I N - S I P  . I - P I N - 8 P C G  
NETWORK-RE8 1 0 - P I N - 8 I P  . I - P I N - S P C G  
NETWORK-RE8 L O - P I N - S I P  , l - P I N - 8 P C G  

I CONNECTOR 2 - P I N  M P O 8 1  TYPE 
CONNECTOR 2 - P I N  M P O 8 1  TYPE 

1 2  I C  8HC-RGTR T T L  L O  R-O 8 E R I A L - I N  PRL-OUT 
I C  8MF-RGfR T T L  L 8  R - 8  8 E R I A L - I N  PRL-OUT 
I C  8HP-RGTR T T L  L 8  R - 8  8 E R I A L - I N  PRL-OUT 
I C  8HF-RGTR T T L  L 8  R - 8  8 E R I A L - I N  PRL-OUT 

I I C  GATE T T L  L 8  WAND 8 - I N ?  

I C  GATE T T L  L 8  NAND QUAD 2 - I N P  
I C  GATE T T L  L 8  EXCL-OR QUAD 2 - I N ?  
it G A T E  TTL LO NOR-TPL 3 . 1 ~ ~  
I C  M U X R I D A T A - 8 E L  T T L  L 8  2 - T O - 1 - L I N E  QUAD 
I C  MUXR/DATA-)EL T T L  L 8  2 - T O - 1 - L I N E  QUA0 

I C  GATE T T L  L 8  NAND OUAD 2 - I N P  
I C  I N V  T T L  L 8  HEX 1 - I N P  
I C  PC T T L  L 8  0 - T Y P E  P o l - E D G E - T R I G  COM 
I C  1 4 0 8  CONV 1 6 - D I P - C  
I C  M U L T I P L I E R  1 6 - D I P - C  

I C  1 0 5 8  DP AMP 8 - D I P - P  
I C  I 4 5 8  OP AMP 8 - D I P - P  
I C  I 4 5 8  DP AMP 8 - D I P - P  
I C  DP AMP T O - 9 9  
MEAT O I N K  TO-S/TD-19-PKG 

I C  F T  T T L  L 8  D-TYPE PDS-EDOE-TRIO COM 
I C  ADDR T T L  8 8 C D  ADDER 4 - 8 1 7  
I C  ADDR T T L  8 BCD ADDER 0 - 8 1 1  

Mfr 
Code 

zosab 
zasob 
l q 7 0 l  
2 0 5 0 6  
zosob 

zasob 
zosab 
zasab 
zasab 
zasab 

2 0 5 0 6  
2 4 5 0 6  
2 4 5 0 6  
0 1 1 2 1  
2 4 S 4 6  

zosuc 
2 0 S Y 6  
2 4 5 4 6  
2 4 5 0 6  
2 4 5 4 6  

2 4 5 4 6  
2 4 5 4 6  
ZYSY* 
2 7 1 6 7  
2 7 1 6 7  

See introduction to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 

Scans by ARTEK MEDU * 



Table 8.3-2. Replaceable Parts (Cont'd). 
Reference 
Designation 

U l O b  
U l O ?  
U l O 0  
U l  0 9  
U l l O  

U l l l  
U l l 2  
U l l 3  
U 1 1 4  
U l l S  

U l l b  
U l l ?  
U l l 0  
U l l 9  
U l 2 0  

HP Part 
Nu m ber Description 

I C  ADDR T T L  L S  B I N  F U L L  ADOR 4 - B I T  
I c  ADDR T T L  LB BIN r u L L  ADDR a - B I T  
I C  rr T T L  L S  0 - T Y P E  PO8-EDGE-TRIG CDM 
I c  rr TTL  LO 0 - T Y P E  POS-EDGE-TRIG C O Y  
I C  rr T T L  L 8  0 - T Y P E  POS-EDGE-TRIG CDM 

IC NMOS 8 1 9 2 - B I T  ROM 4 5 0 - N S  3-S( A P H A S E )  
I C  NMOS 8 1 9 2 - B I T  ROM 4 5 0 - N S  3 - S ( L S B )  
I C  NMOS 8 1 9 2 - B I T  ROM 4 5 0 - N S  3-S(MSB) 
I c  ADDR T T L  LS BIN r u L L  ADDR 4 - 8 1 1  
I C  YULTR T T L  L S  0 - 8 1 1  

I C  SHF-RGTR T T L  L S  R - 8  P R L - I N  PRL-OUT 
I C  SHF-RGTR T T L  L S  R - 8  P R L - I N  PRL-OUT 
I C  SHF-RGTR T T L  L a  R - 8  P R L - I N  PRL-OUT 
IC ADDR T T L  r u L L  ADDER DUAL 1.~11 
I C  SHF-RGTR T T L  L S  R - 8  P R L - I N  PRL-OUT 

I C  8HC-RGTR T T L  L S  R-S  P R L - I N  PRL-OUT 
I C  I H F - R G T R  T T L  L a  R - 8  P R L - I N  PRL-OUT 
I C  I H F - R G T R  T T L  L a  R - 8  P R L - I N  PRL-OUT 
I C  F F  T T L  L I  0 - T Y P E  POD-EDGE-TRIG 
I C  SHr -RGTR T T L  L 8  R-S  S E R I b L - I N  PRL-OUT 

I C  SHF-RGTR T T L  L S  R - 8  S E R I A L - I N  PRL-OUT 
IC rr T T L  LS o-TYPE POI-EDGE-TRIG CON 
I C  T T L  1 K  ROM 6 5 - N I  1 - 8  
IC rr T T L  ~e D-TYPE POI-EDGE-TRIG CON 
I C  CNTR T T L  L S  B I N  SYNCHRO POS-EDGE-TRIG 

I C  CNTR T T L  L S  B I N  SYNCHRO POS-EDGE-TRIG 
I C  GATE T T L  L S  NAND DUAO 2 - I N P  
I C  8 r R  T T L  L a  I N V  HEX I - I N P  
I C  rr T T L  L S  0 - T Y P E  P O I - L O G E - T R I G  P R L - I N  
I t  rr T T L  L a  0 -TYPE P O I - L O G E - T R I G  P R L - I N  

I t  FF T T L  L S  0 - T Y P E  P O I - E D G E - T R I G  

EXTRACTOR-PC BOARD ELK POLVC 
EXTRICTOR-PC BOARD VEL POLYC 

Mfr 
Code 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 

~ N T Y L ~ L C Y N  
8 N T Y L 8 1 7 S N  
~ 0 2 8 1 2 9 r  PROGRAMMED 
S N 7 4 L S 1 7 4 N  
S N 7 Y L S l C 1 N  

Scans by ARTEK MEDL4 => 



Table 8-3-2. Replaceable Parts (Cont'dl 

Reference 

C l b  
C  I 7  
C l R  
C l q  
CEO 

C R I  

R I  
R  2  
R 3  
R 4  
R  5  

R P l l  
R P l Z  

HPPart c -4 OW Description 
Mfr 
Code Mfr Part Number 

PC A88EM8LY,  D I G I T A L  F I L T E R  

CAPACITOR-CXD 3 3 0 P C  +-5% 3OOVDC M I C A  
CAPACITOR-1x0 ~ S O P C  +-sx ~ O O V D C  w r c A  
CAPACITOR-CXD . l U F  + 8 0 - 2 0 %  SOVDC CLR 
CAPACITOR-CXD . I U F  + 8 0 - 2 0 %  SOVDC CLR 
CAPACITOR-CXD . I U F  + 8 0 - 2 0 %  SOVDC CER 

CAPACITOR-FXD . I U F  + 8 0 - 2 0 %  5OVDC CLR 
CAPACITOR-CXD . l U F  + 8 0 - 2 O X  5OVDC CER 
CAPACITOR-FXD . I U F  +8O-20% SOVDC CER 
CAPACITOR-FXD . l U F  + 8 0 - 2 0 %  SOVDC CER , CAPACITOR-CXD . l U F  r 8 0 - 2 0 %  SOVDC CER 

1 CAPACITOR-CXD . l U F  + 8 0 - 2 0 %  SOVDC CLR - - 
CAPACITOR-CXD .IUF + n a - i o %  SOVDC CLR 
CAPACITOR-CXD . l U F  r 8 0 - 2 0 %  SOVDC CER 
CAPACITDR-CXD . I U C  + 8 0 - 2 0 %  SOVDC CLR 
CAPACITOR-CXD . l U F  + 8 0 - 2 0 %  SOVOC CER 

CAPACITOR-CXD , l U C  + 8 0 - 2 0 %  SOVDC CLR 
CAPACITOR-CXD . IUC + 8 0 - 2 0 %  SOVDC CLR 
CAPACITOR-CXD . l U F  + 8 0 - 2 0 %  SOVOC CER 
CAPACITOR-?XD . I U F  + 8 0 - 2 0 %  50VOC CLR 
CAPACITOR-?XD . I U F  + 8 0 - 2 0 %  SOVDC CER 

CAPACITOR-CXD . I U F  + 8 0 - 2 0 %  SOVDC CER 
CAPACITOR-CXD ~ ~ U F + - I O X  IOVDC T A  
CAPACITDR-CXD 6,8UC+-lOX 35VDC T I  
CAPACITOR-CXD 3 3 U F + - 1 0 %  I O V D C  TA 

CAPACITOR-CXD b .8UF+-10% 35VDC TA 
CAPACITOR-CXD 6 .8UC+-10% 35VDC T I  
CAPACITOR-CXD . IUC + 8 0 - 2 0 %  SOVDC CLR 
CAPACITOR-FXD . I U F  + 8 0 - 2 0 %  SOVDC CER 
CAPACITOR-CXD . I U F  + 8 0 - 2 0 %  5OVDC CER 

CAPACITOR-CXD , I U ~  + ~ O - Z O X  SOVDC CER 
CAPACITOR-CXD . I U F  + 8 0 - 2 0 1  SOVDC CER 
CAPACITOR-CXD . I U F  + 8 0 - 2 0 %  50VOC CER 
CAPACITOR-CXD . I U C  + 8 0 - 2 0 %  SOVDC CER 

R L S I S l O R  11 5 X  , 2 5 1  CC T C m - 4 0 0 / + 6 0 0  
R E S I S T O R  I K  5 %  , 2 5 1  CC T C m - U 0 0 / + 6 0 0  
R E S I 8 T O R  1 0  5 %  , 2 5 1  CC T C m - 4 0 0 / + 5 0 0  
R E S I 8 T O R  1 0  5 %  , 2 5 1  F C  T C m - 4 0 0 / + S 0 0  
R E S I S T O R  11 5 1  , 2 5 1  CC T C a - 4 0 0 / + 6 0 0  

R E S I S T O R  I K  5 %  , 2 5 1  CC T C S - 4 0 0 / + 6 0 0  
R E S I S T O R  2 7 0  5 X  , 2 5 1  CC T C m - 4 0 0 / + 6 0 0  
R E S I S T O R  2 7 0  5 %  , 2 5 1  C t  l t m - 4 0 0 / + 6 0 0  
RESISTOR 2 4 0  sx .ZSW re r c m - u o o / + r o o  
R E S I S T O R  2 4 0  S X  , 2 5 1  FC T C m - 4 0 0 / + 6 0 0  

R E S I S T O R  5,bK 5 X  .25W ?C T C m - U 0 0 / + ? 0 0  
R E 8 I S i O R  1.2K 5 %  , 2 5 1  F C  l C m - 4 0 0 / + 7 0 0  
R E S I 8 T O R  1 0 K  5 %  , 2 5 1  CC TCm-UOO/+700  
R L 8 I S T O R  1 0 K  5 %  , 2 5 1  F C  T C m - 4 0 0 / + 7 0 0  
R E S I S T O R  I K  5 1  ,25W FC T C m - 4 0 0 / + 6 0 0  

R E B I S T O R  1 K  5 %  .25W FC T C m - 4 0 0 / + 6 0 0  
R E S I S T O R  1 0  5 1  .24W CC T C m - 4 0 0 / + 5 0 0  
R E S I S T O R  1 0  5 1  .25W FC T C 8 - 4 0 0 / + 5 0 0  

NETWORK-RLS 8 - P I N - S I P  .12S-P IN-SPCG 
NETWORK-RLS 8 - P I N - S I P  . l Z S - P I N - 8 P C G  
HET1ORK-RES 8 - P I N - S I P  . 1 2 5 - P I N - 8 P C G  

IC D R V R  TTLIMOS CLOCK DRVR DUAL 
I C  GATE T T L  S  NAND QUAD 2 - I N ?  
I C  CF T T L  L 8  0 -TYPE PDS-EDGE-TRIG 
I C  GATE T T L  L S  NAND QUAD 2 - I N P  
IC FC T T L  L 8  0 -TYPE POS-EDGE-TRIG 

I C  GATE T T L  L S  AND QUAD 2 - I N P  
I C  MUXR/DATA-8EL  T T L  L S  8 - T O - 1 - L I N E  
I t  I N V  T T L  L 8  HEX I - I N P  

I t  CNTR T T L  L 8  B I N  SYNCHRO POS-EDGE-TRIG 
I C  GATE T T L  L 8  NAND QUAD 2 - I H P  
I C  GATE T T L  L 8  NAND QUAD 2 - I N P  

See introduction to  this section for ordering information 
*Indicates factory selected value 
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Table 8-3-2. Replaceable Parts (Cont'd). 

See introduction to this section for ordering information 
*Indicates factory selected value 

Scam by AR TEK MEDU => 



SERVICE GROUP 4 
PROCESSOR 

Scans by ARTEK MEDL4 * 



TABLE OF CONTENTS 

Service Group Page 
. . . . . . . . . . . . . . . . . . . . . . . . . .  . 4 PROCESSOR 8-4-1 

. . . . . . . . . . . . . . . . . . . . .  . 8.4.1 Introduction 8-4- 1 
. . . . . . . . . . . . . . . . . . . .  . 8.4.3 Bus Structure .8. 4.1 
. . . . . . . . . . . . . . . . . . . .  . 8.4.5 Internal Tests .8. 4.1 

. . . . . . . . .  . 8.4.7 Troubleshooting Strategy .8. 4.1 
. . . . . . . . . .  8.4.14.Using The Internal Tests .8. 4.2 

. . . . . . . .  8.4.19.Processor Troubleshooting .8. 4.4 
8-4-21 .Troubleshooting The ROM 

. . . . . . . . . . . . . . . . . . . .  Assembly .8. 4. 11 
. . . . . . . . . . . . . . .  . 8.4.25 Troubleshooting .8. 4.11 

. . . . . . . . . . .  . 8.4.30 Front Panel Self-Test .8. 4.11 
. . .  . 8-4.32 Signature Analysis Procedures .8. 4.12 

8-4-34.Troubleshooting The RAM 
. . . . . . . . . . . . . . . . . . . . .  Assembly 8-4-17 

. . . . . . . . . . . . . . . . . . .  . 8.4.35 Introduction 8-4-17 
. . . . . . . . . . . . . . . .  . 8.4.38 Troubleshooting 8-4- 17 

8.4.40 . Front Panel Self-Test . . . . . . . . . . .  .8. 4.17 
8.4.42 . Signature Analysis . . . . . . . . . . . . .  .8. 4.42 

LlST OF TABLES 

Table Page 
8.4.1 . IDA Bus Signatures . . . . . . . . . . . . . . . . . . .  .8. 4.3 
8.4.2 . ROM SA Troubleshooting . . . . . .  .8.4.13/8. 4.14 
8-4.3 . Error Codes For RAM Tests ........... .8. 4. 18 
8.4.4 . Replaceable Parts . . . . . . . . . . . . . . . . . . . .  .8. 4.25 

LlST OF ILLUSTRATIONS 

Figure Page 
8.4.1 . IDA Bus Troubleshooting Quick 

. . . . . .  Reference For Schematic F .8.4.5/8. 4.6 
8.4.2 . I/O Bus Troubleshooting Quick 

. . . . . .  Reference For Schematic F .8.4.7/8. 4.8 
. . . . . . . . . . . . . . . . . . .  8.4.3 A7 Processor .8.4.9/8. 4.10 

8.4.4 . A6 Read Only Memory . . . . . . . . .  .8.4.15/8. 4.16 
. . . . . . . .  8.4.5 Random Access Memory .8.4.21/8. 4.22 

Scans by AR TEK MEDLQ => 



Model 3582A Service Group 4 

PROCESSOR 
SERVICE GROUP 4 

8-4-1. INTRODUCTION. 

8-4-2. The Processor Service Group consists of the Processor, Random Access Memory 
(RAM) and Read Only Memory (ROM) Assemblies. Processor instructions are contained in 
the ROM while data storage is in the RAM. Since this group is so essential to instrument 
operation, faults can cause a wide variety of problems. On the other hand, several internal 
self tests are provided to speed troubleshooting. 

8-4-3. BUS STRUCTURE. 

8-4-4. It is useful to think of processor functions in two groups; I/O Bus and IDA Bus. The 
I/O Bus communicates data and processor instructions to all peripheral assemblies, except 
the ROM and RAM. These would include operations such as reading the front panel switch 
registers or passing data from the digital filters to the RAM. The IDA Bus (instruction, data 
and address) communicates instructions and addresses to and from the ROM and data and 
addresses to and from the RAM. Notice that the Troubleshooting Diagrams are divided 
along these lines. 

6-44. INTERNAL 'TESTS. 

8-4-6. There are several internal tests that can be used to check circuitry in this group and 
they can again be divided along the lines given above. For the I/O Bus section, an 1 /0  Bus 
Test is provided. This test can selectively enable peripheral bus buffers and also puts 
readable signatures on the I/O Bus lines. For the IDA Bus portion, a basic Processor Test 
Loop is provided. This exercises the memory control circuits and puts readable signatures on 
the IDA Bus. In addition to the basic test loop, there are "primitive" ROM and RAM tests 
which can do overall tests on the memory assemblies in addition to providing readable 
signatures. 

8-4-7. TROUBLESHOO'rlNG STRATEGY. 

8-4-8. As previously stated, a malfunction in this group can cause a wide variety of pro- 
blems. However, it is useful to divide these into two general groups: 

a. Instrument not responding to front panel or "hung-up". 
b. All other problems with a running instrument. 

8-4-9. A non-responding mode is caused usually by a peripheral line being in the wrong state 
and holding up program execution. Once stopped in program execution, the processor will 
not "get around to" reading the front panel and will thus not respond to changes in front 
panel settings. 

8-4- 1 
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NOTE 

Model 3582A 

When a diagnostic message appears on the screen, the instrument 
will not respond to changes in front panel settings until the 
diagnostic is cleared. For example, pressing COHERENCE will 
cause the message "USE BOTH MODE RMS A VERAGE FOR 
COHERENCE" unless alredy in that mode. The instrument will 
not respond unless BOTH mode RMS A VERAGE is selected or 
COHERENCE ik released. 

8-4-10. The following procedure provides a quick check as to whether the processor is run- 
ning: 

a. Release the Amplitude and Phase Display pushbuttons and the REPETITIVE 
pushbutton. 

b. Moving the INPUT MODE slide switch from A or B to BOTH should cause the 
display section LED to move from SINGLE CHAN to BOTH CHAN. 

c. If the LED moves, the processor is running. 

NOTE 

It should be emphasized that a bad processor is not usually the 
cause of non-response. 

8-4-1 1. To isolate the cause of non-response, follow the procedure below for each of the 
A2,3,4 and 5 assemblies. Power should be turned off before a board is removed or replaced. 

a. Turn the instrument off and remove a board (A2,3,4 or 5). 

b. Turn the instrument on and check for a running processor using the procedure in 
Paragraph 8-4- 10. 

c. If the processor is now running, the board pulled is the cause. Check the associated 
control lines to the processor. 

d. If the processor is not running, repeat the procedure for the next board. 

8-4-12. If this strategy does not result in a running processor, the problem is probably with 
the processor or one of the memory boards. Refer to information in Using The Internal 
Tests to help find the problem. 

8-4-13. Other problems with the instrument can be found using the internal test information 
below and specific troubleshooting information given in the rest of this group. 

8-4-14. USING THE INTERNAL TESTS. 

8-4-15. As stated earlier, the internal tests consist of an I/O Bus test and basic processor, 
RAM and ROM tests. Information on the I/O Bus test is given in the I/O Bus Section 
Troubleshooting Diagram. The other tests are described in the following sections. 

Scans by ARTEK MEDU => 



Model 3582A Service Group 4 

8-4-16. The Basic Processor Test Loop tests the memory control circuits and passing this 
test indicates that this section of the processor is at least basically working. If the problem is 
a non-responding instrument, all the circuit boards except A7, 9 and 10 can be pulled out of 
the card nest to more or less "start from scratch" in troubleshooting. If the processor passes 
this test, the ROM (A6) board can be added and its basic test run. The process can then be 
repeated with the RAM board. If the instrument passes the basic processor test loop, it's a 
good idea to check the IDA Bus signatures before continuing. These signatures are given on 
the next page and the IDA Bus Section Troubleshooting Diagram. Follow this procedure to 
enter the basic processor test loop: 

a. Move jumper A7 52 to the "test" position. 
b. Set up the 5004 Signature ~ n a l ~ z e r  as follows: 

GND: Jl(l) 
CLK: Jl(3) f 
START: Jl(4) J 
STOP: Jl(5) 1 

c. With the probe to + 5 and the probe reset button pressed and released, the signature 
should be 9PA2. Note, it may be necessary to press RESET. If this is correct, the IDA Bus 
signatures below can be checked. 

d. If the + 5 signature is incorrect, troubleshooting information is given on the IDA Bus 
Section Troubleshooting Diagram. Access to these signatures is from the top, backside of 
the A7 assembly. 

Table 8-4.1. IDA Bus Signatures. 

IDA Bus Line 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10  
11 
12 
13 
14 
15 

lA20) 14F3 
(A19) 1882 
( A l e )  POA8 
(A171 882A 
(A16) 775H 
IA15) 8P75 
(A141 7CA8 
(A131 F666 
(A5 ) 3343 
(A6 ) 97A5 
( A ; )  9160 
IA8 1 5586 
( A 9 1  A412 
(A10) AA5F 
( A l l )  P I56  
(A12) 9PA2 

BACK SIDE OF A7 (NOTSHOWN) 

8-4-17. If satisfactory results are obtained from the processor test loop checks, turn off the 
instrument and install the ROM (A6) board. To enter the primitive ROM test: 

a. Move jumper A7 52 to "run" and turn the instrument on. 

b. Short A7 54 and press RESET (front panel). A754 must remain shorted. 

c. Set up the 5004A as in the previous section. 

d. The + 5 signature should be OH62. Note that this signature will take about 10 seconds 

8-4-3 
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to come up. If this is incorrect, check the IDA Bus signatures in Table 8-4-1 (52 to test and 
54 unshorted) and continue with ROM troubleshooting procedures given later in this sec- 
tion. 

e. If the signature is correct, continue with the primitive RAM test. 

8-4-18. The primitive RAM test does not completely check the RAM, but provides stable 
signatures for component level troubleshooting given later in this section. At this point, hav- 
ing passed the basic processor and ROM tests, the front panel self-tests should run; and in- 
cluded in these is a very complete RAM test. Details are given later in this section. To check 
the + 5 signature here, install the RAM board and remove the jumper from A7 54. For the 
same 5004A setup as above, the + 5  signature should be 89FP, which takes about ten 
seconds to come up. Note that the tests must be done in the order given. That is, with 
jumper 52 to run, shorting 54 enters the ROM test mode. Unshorting 54, after pressing 
RESET, enters the RAM test mode. 

8-4-1 9. PROCESSOR 'TROUBLESHOOTING. 

8-4-20. Processor troubleshooting information is given on the following two Trouble- 
shooting Diagrams. In general, it is difficult to say that one particular section of the 
assembly is causing a particular problem. In these cases, it is most appropriate to do all the 
tests given on the diagrams. An exception would be if the problem is with a specific 
peripheral. In this instance, the I/O select line associated with the peripheral can be checked 
using the I/O Bus test. This information is given on the I/O Bus Section diagram. 
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GENERAL TROUBLESHOOTING. 

a. Check The Power Supplies. First check the power supply LED'S for a "green" condi- 
tion, then make sure the following voltages are getting to the board. 

1. + 12: should be 12.01 -1 2.37 VDC at top of A7 C18. 

2. - 5: should be - 5.5 to -4 .5  VDC at right side of A7 C22. If not present, 
check or - 18 VDC on the can of U24. 

3. + 7: should be + 7 ( +  0.1 5, - 0.07) at the top of C2 1. 

4. + 5: should be + 5 ( +  0.1, -0.05) at the top of C14. 

b. Clock. Check that 0 ,  (TP1) and n2 (TP2) clocks have high and low levels > 1 1 V and 
< 1 V and cross at less than 1 V. 

INTRODUCTION. 

This section of the Processor Assembly handles communications with the ROM (A61 and RAM 
(A81 memory assemblies. Instructions, data and memory addresses are sent over the "IDA" 
Bus. 

A memory cycle begins with STM (TP3) going low. The RAMIROM Select circuit determines 
whether the communication will be with the ROM, RAM or an internal register. An internal 
register operation is indicated by a high Register Access Line (RAL). The output of the select 
circuit will be a Start ROM or Start RAM (STRT)M or -1. 

A S m  - or S m  will start the Memory Control circuit through its count, as long as Memory 
Busy MEB is high. This line holds off the memory cycle if the RAM assembly is in the middle of a 
refresh cycle. The purpose - of the control circuit is to allow time for data to become valid on the 
memory board and to pull MBE low (Memory Buffer Enable). This enables memory data onto 
the IDA Bus. 

TROUBLESHOOTING. 

The basic processor test loop is used for troubleshooting this portion of the assembly. To enter 
this test: 

REV C 
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a. Move jumper J2  to  the test position. 
b. Set up the 5004A Signature Analyzer as follows: 

GND: J l ( 1 )  
CLK: J l ( 3 )  J- 
START: J l ( 4 )  S 
STOP: ~ 1 ( 5 ) r  

NOTE 

Pin 1 is on the left when facing the board. 

c. The + 5 signature should be 9PA2. If this is correct, the memory control circuit is 
basically working. If the signature is incorrect, use the waveforms given to  
troubleshoot the RAMIROM Select, Memory Control Circuits, processor clocks and in- 
itialization circuits. 

d. Check the IDA bus signatures as given. 

NOTE 

+ 5 signature must be correct. 

IDA But Signatures. 

IDA Bus Line XA7A 

0 (A201 14F3 1 F666 
1 A1 9) 1882 2 7CA8 
2 (A18) POA8 3 8P75 
3 ( A l 7 )  882A 4 775H 
4 (A1 6) 775H 5 882A 
5 (A1 5) 8P75 6 POA8 
6 (A141 7CA8 7 1882 
7 (A1 3) F666 8 14F3 
8 (A5 1 3343  A 9PA2 
9 (A6 1 97A5 B P I 5 6  

1 0  (A7 1 9160  C AA5F 
11 (A8 1 5586 D A41 2 
1 2  ( A 9 )  A412 F 5586 
1 3  (A10) AA5F H 91  6 0  
1 4  (A1 1)  P I 5 6  J 97A5 
15 (A1 2) 9PA2 L 3343  
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INTRODUCTION. 

This portion of the processor assembly handles I10 communications with all the other boards in 
the instrument, except the ROM and RAM, which work over the IDA Bus. 

The other assemblies are connected to the 110 Bus through tri-state buffers that are enabled by 
the OS and IS lines 0-1 5. The I10 Bus test can be used to selectively enable these lines and also 
to  put readable signatures on the I10 Bus lines. There are additional control lines (e.g. IRH) 
which provide asynchronous timing for the instrument. 

110 BUS TEST. 

This test is very powerful for troubleshooting this part of the processor assembly. It can selec- 
tively enable the I10 Bus control lines OS 0-1 5 and IS 0-1 5. While this test is running, the I10 
Bus lines, and IC1 and IC2 will have stable signatures for troubleshooting. To get into this test 
mode: 

1. Enter the front panel self-test mode by pressing RESET while holding in average 
RESTART. When RESTART is released, the front panel switch test (Test 0) will come up. 

2. Short A7 J4. This must be done only after step 1. Unless the instrument is in the front 
panel self-test mode, shorting J4 will initiate the primitive ROM self-test. Pressing RESET dur- 
ing the bus test will stop the test and steps one and two  must be repeated. 

3. Select average number 256  and press RESTART. This should get you the I10 Bus test. 
Pressing RESTART will allow you to  select the desired test. Note that the 110 enable lines are 
decimal numbers while the test numbers are octal. Thus, 0-7 will correspond, while I10 enable 
lines numbered 8 and higher will use the test number 2 higher. That is, to  enable OS13, test 1 5 
should be selected. 

NOTE 

l/O Test 14 enables the l/O lines to the display section and the 
display will be unstable. 

J 4 
TP3 TP4  T p 5  

J 1  I l l  G G G 1----4 "0" 
~ m m  GND ~3 

" 1 ucc .. 
2 

I l l  

I 

. . - - - - - - - - - . ~ . ~ ~ ~ ~ ~ ~ ~ .  

; T P l O  -CZO- 
-R16 -  -1 
-R7- 

1- 

U 1 9P5 
r p g  -C?- 

, 
I 

8---............---~--., I R 2 2 -  

RP2 - -C23- N c 

P w  -R23-  I 
R P I  J 2  -R24-  

REV c 
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BUS 

5. Check the fol lowing signatures: 

TEST IS TEST 6 TEST # SOFTWARE DATECODE 

Location 

U22(15) 
RPl(8) 

( 7 )  
(6) 
(5)  
(4)  
(3) 
(2) 
(1) 

RP2(8) 
(7)  
(6) 
(5) 
(4) 
(3)  
(2) 
( 1  

Signature 

8552  
A51 1 
999H 

96CP or 5455 
3PP7 
9P15 
U629 
855F 
8AA5 
C1 PP 
4H6H 
42U7 
F111 
P I  P8 
69H6 
FCH9 
21C1 

Figure 8-4-2. I/O Bus Troubleshooting Quick Reference For Schematic F. 
8-4-7/8-44 

Line 

0- 

0 s 3  

0S6 

m8 

0S9 - 
OS11 

o m  

0 K 3  

0 T 4  

- 
OS15 
- 
I S0 

- 
IS 1 
- 
IS2 

E 3  
- 
IS4 

IS5 

Is6  

IS8 

- 
IS1 1 

IS12 

7 

IS1 3 

is15 

YO 

110 Bus Test # 

00 

0 3  

0 6  

1 0  

11  

1 3  

1 4  

1 5  

1 6  

17 

00 

0 1 

0 2 

0 3  

0 4  

0 5  

0 6 

1 0  

1 3  

1 4  

1 5  

17  

Location 

U20(1) 

(4) 

(7) 

(9) 

(10) 

(1 3)  

(14) 

(1  5) 

(1  6) 

( 1  7) 

U19(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(9) 

(1  3)  

(14) 

( 1  5) 

(1  7) 

Bus Select Lines 

Description 

Trigger Control. Clocks programming data into 
A 5  trigger circuit (U3) once per time record. 

Front Panel LED'S. 

HP-IB. Enables data onto A2  Dl1 bus from I10 
bus. 

Input Programming. Latches AttenuatorIGain 
and PRN data into A4  U129. 

X-Y Recorder Data Latch. 

Cal SignalIPRN Programming. Latches data on 
A3. Should pulse low when sensitivity is 
changed. 

Graphics Sweep Control. Latches data into 
A9U9 for # of lines of graphics to  display. 

Local Oscillator Frequency control. Latches 
data into A 4  U 101  and U 104. 

Digital Filter Programming. Latches data into 
A 5  U26 and U28. 

Enables DMAR. 

Front Panel Switch Register 0. Enables data on- 
to  I10 bus from A1 1 U1 and U2. (Corresponds 
to condition code 0 in self-test.) 

FP Switch Register 1; A1 1 U7 and U8. 

FP Switch Register 2; A1 1 U3 and U4. 

FP Switch Register 3; A1 1 U9 and U10. 

FP Switch Register 4; A1 1 U5 and U6. 

RPG Interrupt. Should pulse low when RPG is 
turned in SET START or CENTER. 

HP-IB. Latches data from Dl1 to  I10 bus. 

L.O. Phase. Enables phase data onto 110 bus 
from A4 U134 and U135. 

Phase Count. Enables phase count data from 
A 3  U5 and U6 onto I10 bus. 

Marker Register. Enables additional count from 
A9 U8. 

Overload. Enables OVLD data from A5 (not for 
OVLD lites). 

Enables digital filter data onto I10 bus. 



1 / 0  
4 I / O  1\ READ/WRITF A 

BUFFERS r/ U 1 2 , 1 3  
U 1 9 , 2 0  

PROCESSOR 
U 1 

SELECT 

4 D I G I T A L  U B , 1 0 . 1 1 , 1 2  
FILTERS  INTERRUPT^ 

H P - I B  U13. IJ22  \1 
REG 

I / O  BUS (0 
I N I T I A L I Z A T I O N  

D I S P L A Y  
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Model 3582A Service Group 4 

8-4-2 1. TROllBLESHOO'rlNG THE ROM ASSEMBLY. 

8-4-22. Introduction. 

8-4-23. This assembly provides programming for the A7 processor. The proper address 
comes over the IDA Bus from the processor and the correct program code is returned. Note 
that, unlike the RAM, the ROM is completely static; changing the input address changes the 
output. 

8-4-24. Selection of the proper ROM chip is accomplished by the higher order IDA,address 
bits 11-14. Bits 12-14 go through a 3 to 8 decoder (U25) that selects two pairs of IC's. Note 
that one pair provides a high order byte and a low order byte to make up the sixteen bit in- 
struction word. Bit 11 selects which pair and also whether U1 and U2 are enabled. 

8-4-25. Troubleshooting. 

8-4-26. Signature analysis works quite well for troubleshooting this assembly, although a 
bus conflict problem requires use of an ocilloscope. The first thing to do is to try the front 
panel self-test. For some ROM failures, the test will point out the bad chip. For other pro- 
blems, the self-test won't run. In this case, the processor test loop and the primitive ROM 
test will indicate problems on the board. 

8-4-27. The procedure for using signature analysis consists of: 

a. Checking address and chip select signatures. 

b. Checking overall data output. This will usually indicate at least one bad line. Finding 
the cause of trouble for that line will probably also fix other bad lines, so go to  the next step 
as soon as a bad line is found. 

c. By starting and stopping the signature analyzer at various chip enables, it is possible to 
isolate signatures to a group of 4; 2 high byte and 2 low byte. It is further possible to isolate 
signatures to one of the pairs thus enabling one to deduce which is the bad chip. 

8-4-28. As an example of step c, one set of ROM signatures might be for chips U3,4, 11 and 
12. That is, the SA measurement cycle lasts through contributions from all four chips. This 
signature set also would include signatures for only U3 and 4. Thus, if the signatures for all 
four are incorrect but the signatures for U3 and 4 are correct, U11 or 12 must be bad. 

8-4-29. A bus conflict can be a little trickier to find. This happens when the chip enable 
function is bad and the chip is talking to the bus constantly. This will make data on the bus 
always incorrect except when the bad chip is addressed. This is the key to troubleshooting 
this type of problem. Note that if the bad chip is one that can't have its signature isolated, 
signature analysis cannot find the problem. Looking at the bad line, there will be three visi- 
ble levels when there is conflict: 1) when two chips are "fighting each other", 2) when they 
are both low and 3) when they are both high. When the bad chip only is addressed, the line 
will look OK. 

8-4-30. Front Panel Self-Test. 

8-4-3 1. To initiate the ROM self-test mode: 
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a. Enter the front panel self-test mode by pressing RESET while holding in average 
RESTART and then releasing RESTART. This should get the front panel switch test (#O). If 
it doesn't, proceed with the troubleshooting given at the beginning of the service group. 

b. Select average number 32 and press RESTART. This should get the ROM test, number 
3. 

c. The test will display "RU" for about 5 seconds and then display either OK or ER. For 
ER, condition codes 0-9 (see Section VIII for details) will display an error code. 

ROM Address Byte Error (If Set To 1) 

High Byte Error (If Set To 1) 

8-4-32. Signature Anarysis Procedures. 

ROM Address In 
Condition Code 

8-4-33. To use the signature analysis chart effectively, perform Part 1 first. This will 
establish whether the addressing for the ROMs is correct. If the addressing circuits are work- 
ing, go to Part 2 to check the overall data outputs at the buffer ICs. Proceed vertically down 
the chart until an incorrect signature is obtained which indicates a defective data line. Then 
proceed to the right horizontally and check the signature output from each ROM for that 
particular data line. Don't forget that each ROM and ROM pair require a different SA 
setup. Place the ROM board on extenders for troubleshooting and continue with Part 1. 

NOTE 

ROMS were changed at roughly serial number 1809A01006 
resulting in a new signature set which k given in th& section. 
Some earlier instruments have been retrofitted to these new 
ROMS by replacing Ul, U2, U3 and U4 with -hp- part number 
1818-0957, 1818-0958, 1818-0959 and 1818-0961 respectively. In- 
struments with the ROM retrofit will also use the signatures 
given in th& section. To identify which unit you have, access 
any front panel self test. The ROM datecode given in the upper 
right hand corner of the dkplays will be 017536 on old units, 
020151 on new units. 

High Byte ROM 
Ref. Desgn 
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Part 1: Address and Select Lines Part 2: Overall Data 
Datecode: 0201 51 

Place A7  J 2  to  Test Place A7 J 2  to  Test U3,4, & 11, 1 2  

Clk: J2(3) 

Stop: TP4 

Start: TP4 

+ 5 Signature 

Setup: Clk: J2(3) Setup: CLK J2(3) 

Stop: J2(4) Stop: J2(4) 

Start: J2(5) Start: J2(5) 

+ 5 Signature = 9PA2 + 5 Signature = 9PA2 

Address Bus 

Pin # Address Bus 

4PU2 
4 3 2 6  
306C 
P9UU 
1688  
7 POA 
8 6 2 0  
8A6 1 
U57U 
5HF8 
CAP2 

M.S. Byte 
U4 & U12 M.S. Byte 

Data 
Line Pin Nos. 

All ROMs 
U19(2) 7 68FO 

1 8  6 1 OOC 
4 5 2A7C 

1 6  4 1 CC7 
6 3 9771  

1 4  2 FA56 
8 1 575P 

1 2  0 41  3A 

7 HOF 
6 3FF 
5 62C 
4 16€  
3 31 C 
2 FU3 
1 6UE 
0 148 

'On any ROM chip except U1,2,28 and 
29. 

Select Addresses 

L.S. Byte 
U3 & 11 

L.S. Byte 

Data 
Line Pin Nos. 

All  ROMs Chip Selects 
7 027 
6 - 3 3 C  

5 OFf 
4 UCC 
3 939 

A 

TP3 6CC6 EO 
TP4 FA66 SC1 
TP5 UP98 SC2 
TP6 1 FFF K 3  
U25(1 1) 6 3 3 8  E 4  
U25(10) CPIP S- 
TP7 4 3 8 4  S-5 



Part 3: Data Test For Pateh ROMS U1, 2 
Datecode: 0201 51 

Data for U5,6, and U13.14 
Date code 020151 , 

Data for U7.8, and U15,16 
Date code 0201 51 

Data for U9,10, and U17,18 
Date code 0201 51 

U5, 6, & 13, 1 4  U5 and 6 only U7, 8, & 15, 16  U7 and 8 only Place A7 J2  to Test U9, 10, & 17, 18  U9 and 10  only 

Setup: Clk: J2(3) 1 

Stop: TP3 -r 
Clk: J2(3) Clk: J2(3) Clk: J2(3) 1 Clk: J2(3) 1 

Stop: TP6 1 Stop: TP2 1 
Start: TP6 -L Start: TP6 1 

Clk: J2(3) 1 Clk: J2(3) 1 

Stop: TP7 1 Stop: TP2 1 Stop: TP5 

Start: TP5 

Stop: TP2 

Start: TP5 Start: TP7 -L Start: TP7 -L 
7A70 - + 5 Signature P254 + 5 Signature - 7A70 

Start: TP3 -1 

+ 5 Signature - 826P + 5 Signature + 5 Signature + 5 Signature 826P + 5 Signature - 
NOTE 

U28 and 29 are not installed for this 
software. 

M.S. Byte 
U8 & U14 

M.S. Byte 
U6 

M.S. Byte M.S. Byte 
U8 & U16 U8 

M.S. Byte M.S. Byte 
U10 & U18 U10 

M.S. Byte 
U2 

7 PP8 
P656 
UAU6 
1 OF6 
5FPH 
APO 1 
P5F7 
42FA 

L.S. Byte L.S. Byte 
U7 & 15 U7 

L.S. Byte L.S. Byte 
U5 & 13 U 5 

L.S. Byte L.S. Byte 
U9 & U17 U9 

L.S. Byte 
U1 

CP22 
346H 
UHA9 
2 FOC 
PH2C 
C2A2 
586U 
33U7 

7 4692 
6 6H03 
5 P22U 
4 FHC 1 
3 09F9 
2 31  F7 
1 5P26 
0 7 7 54  

7 7F42 
6 P296 
5 049U 
4 AFH 1 
3 8 5FO 
2 90CB 
1 30C6 
0 C18H 

Table 8-4-2. ROM SA Troubleshooting. 
8-4-13/8-4-14 
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Figure 8-4-4. A6 Read Only Memory. 
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8-4-34. TROLIBLESHOOTING THE RAM ASSEMBLY. 

8-4-35. Introduction. 

8-4-36. RAM chips U1-U16 are dynamic and must be refreshed by the display circuits. The 
refresh address comes over the RAD Bus, while data readout of the RAM is sent to  the 
display section over the XIDA Bus. 

8-4-37. During normal operation, the processor usually reads and writes into RAM often 
enough to keep the chips refreshed. Thus, the board may appear to  be working with a 
malfunctioning refresh circuit. The result of this condition would be a non-working display 
in normal operation, although the internal self-test would pass (switch on the A9 board). 

8-4-38. Troubleshooting. 

8-4-39. The troubleshooting procedure for this board is the same as for the ROM board: 

a. Try the front panel self-test. This can identify the bad component, ifthe test will run. 
Remember that this is a 12-minute test. 

b. Go through the basic tests (processor test loop, primitive ROM and RAM tests). 
Details are given earlier in this section. 

c. Isolate the problem to a component using signature analysis. 

8-4-40. Front Panel Self-Test. 

8-4-41. To get into the RAM self-test mode, do the following: 

a. Initiate the front panel self-test mode by pressing RESET momentarily while holding in 
average RESTART. When RESTART is released, front panel self-test (0) should come up. 
If it does not, go to  the basic tests at the beginning of the service group. 

b. Select average number 64 and press RESTART. This should select RAM test, number 
4. Note that this is a twelve-minute test that can only be terminated by pressing RESET, 
which will cause the instrument to  leave the self-test mode. 

c. The display will do some rather odd things during the test; this is normal. 

d. At the end of the test, either OK or ER will be displayed. When ER is displayed, condi- 
tion code 9 will display the accumulated error. Since each chip is responsible for one bit, it is 
easy to isolate the bad chip. For example, if condition code 9 reads 000010, this would imply 
that the chip responsible for the 4th bit is bad. That is, the first three bits make up the least 
significant digit, the next three bits, the second digit, etc. As another example, condition 
code 000040 would imply that the chip for the 6th bit is bad. 
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Table 8-4-3 Error Codes for RAM Tests. 

8-4-42. Signature Analysis. 

Error Code 

000 001 
000 002 
000 004 
000 010 
000 020 
000 040 
000 100 
000 200 
000 400 
001 000 
002 000 
004 000 
010 000 
020 000 
040 000 
100 000 

8-4-43. Address Lines. 

Bad Ram Chip 

u 1 
u2  
u3 
u4  
u5 
U6 
u7 
U8 
u9 
u10 
u11 
u12 
U13 
U14 
U15 
U16 

Setup: 3582A: Short A7J4 and press RESET. 
Unshort 54. This is the primitive RAM test. 

5004A: Gnd - A8TPl 

Clock - A8TP2 1 

Start - A8TP3 1 (read) -L (write) 

stop - A8TP3 -L (read1-r (write) 

NOTE 

For the address line signatures: 

I .  Each test point will have two valid signatures. 

2. The read and write signatures will be the same and both 
should be checked. 
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Address Line I IC & Pin No. 
Signatures 

Read/Write 

8444. Data Line. (Same setup as Part A) 

NOTE 

Start/Stop trigger slopes change for read or write. For the IC's 
listed: 

Start I Read 1 Write 
Stop \Read J Write 

The Write Signature is on Pin 6, Read on Pin 7. 

Signature IC # 
Read/Write I Signature 

ReadIWrite 
Signature 

Read/Write 

UFF3/UFOU 

H657/A872 
2068/925A 

ICF0/335H 

8-4-45. Refresh. 

Setup: StartIStop - TP5 .I 
Clock - TP4 1 

+ 5 Signature - 4596 
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Address Signatures 

Address Line I IC B Pin No. 1 Signature 

AAD 11 
AAD 10 
AAD 9 

RAD/AAD 8 
RAD/AAD 7 
RAD/AAD 6 
RAD/AAD 5 
RAD/AAD 4 
RAD/AAD 3 
RAD/AAD 2 
RAD/AAD 1 
RAD/AAD 0 

Write enable right (WER) 
Write enable left (WEL) 

NOTES 

1. Verify chip enable signal (CE, UI-16(17). (Trigger on 
LFETCH XABB(L).) 

2. Address signatures do not depend on display mode. 

8-4-46. Output Signatures (XIDA Bus). 

Select display front panel self-test Number 1 (Ave #8). 

XIDA Line Connector Pin Signature 

0950 
F1H9 
3H81 

H2CO 
981A 

HUCP 
0,424 
A3H2 
6HHF 

22P9 
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For lines 10-15, signatures depend on self-test number as shown. 

Test # I O 

AUPU 
6A36 
H752 

6AOP 
0000 
901 F 

Service Group 4 

*For Test #2, marker must be at left edge of screen (position 000000). 

Scans by ARTEK MEDL4 => 



RAM BLOCK DIAGRAM 

- 

-C31- -C8- -C1S- -C9- -C3&- -ClO- -C17- -C11- 
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ST H 
PROCESSOR I I 
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I I 
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a n s  by => ARTEK MEDW 0 2003-2005 
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Figure 8-4-5. Random Access Memory. 
8-4-23/8-4-24 
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8-4-34. 'TROUBLESHOOTING THE 03582-66528 RAM ASSEMBLY 

8-4-35. Introduction. 

84-36. This procedure should be used for troubleshooting only the 03582-66528 RAM 
board; see the backdating section for the 03582-66508 RAM board. The 66528 board is a 
direct replacement for the 66508 board. The newer 66528 board uses four 2K x8 bit static 
RAMs instead of sixteen 4K x 1 bit dynamic RAMs. The new board will still be referred to 
as the A8 assembly. 

8-4-37. Although the RAMs do not need to be refreshed, the RAD (Refresh Address) Bus is 
used by the display (A9) to address the RAMs. Data is read out of the RAM and sent to the 
display section over the XIDA bus. The processor (A7) also uses the RAM through the IDA 
bus. 

8-4-38. Troubleshooting. 

8-4-39. The troubleshooting procedure for this board is the same as for the ROM board: 

a. Try the front panel self-test. This can identify the bad component, if the test will run. 
Remember that this is a 12 minute test. 

b. Go through the basic tests (processor test loop, primitive ROM and RAM tests) in sec 
8-4-14. 

c. Isolate the problem to a component using signature analysis. 

8-4-40. Front Panel Self-Test. 

84-41. To get into the RAM self-test mode, do the following: 

a. Initiate the front panel self-test mode by pressing RESET momentarily while holding in 
average RESTART. When RESTART is released, front panel self-test (0) should come up. 
If it does not, go to the basic tests at the beginning of the service group. 

b. Select average number 64 and press RESTART. This should select RAM test, number 
4. Note that this is a 12 minute test that can only be terminated by pressing RESET, which 
will cause the instrument to leave the self-test mode. 

c. The display will do some rather odd things during the test; this is normal. 
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d. At the end of the test, either OK or ER will be displayed. When ER is displayed, condi- 
tion code 9 will display the accumulated error. Due to the memory structure, it is not possi- 
ble to isolate an error to one chip. Rather, each error code indicates bad data from either of 
two chips. 

TABLE 8-4-3 Error Codes for RAM Test 

8-4-42. Signature Analysis. 

Error code 

000 001 
000 002 
000004 
000 010 
000 020 
000 040 
000 100 
000 200 
000 400 
001 000 
002 000 
004000 
010 000 
020 000 
040 000 
100 000 

8-4-43. Address Lines. This checks the RAM address lines from the A7 board, and A8 U1 
through U6. The A9 board should be removed from the card cage. Only the A6, A7 and A8 
boards are needed for this test. 

Bad RAM chip(s) 

U7 or U8 
U7 or U8 
U7 or U8 
U7 or U8 
U7 or U8 
U7 or U8 
U7 or U8 
U7 or U8 
U9 or U10 
U9 or U10 
U9 or U10 
U9 or U10 
U9 or U10 
U9 or U10 
U9 or U10 
U9 or U10 

3582A: Short A7J4 and press RESET 
Unshort 54. This is the primitive RAM test. 

Setup: 5004A: 

Gnd: A8TPl 
Clock: A8TP2 I 
Start: A8TP3 I (for read) I (for write) 
Stop: A8TP3 1 (for read) I (for write) 
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Note: Signatures should be checked in both the read and write setup. Each pin will alter- 
nate between two signatures during both the read and the write tests. The + 5 signature 
should alternate between 04HH and 826P. The signature at A8TP4 should be the same, if 
not there is a problem with A8U18 curcuits. 

Address Line 

11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

IC & Pin No. 

U6 ( 4) 
(12) 
( 7) 
( 9) 

u 2  ( 4) 
(12) 
( 7) 
( 9) 

u 4  (4) 
(12) 
( 7) 
( 9) 

Signatures 
Read / Write 

U8lP / U03F 
Call  / 5FO8 
3771 / 9CC8 

HU4U / CP9P 
6064 / 3032 
U253 / U929 
C177 / 62PU 
OF51 / 18A2 
66CA / 335H 
40H1 / 2068 
A872 / 5OP5 

UF4C / U897 

8-4-44. Data Lines During Write. This checks the data lines while data is input into RAM. 

Setup: Same as 8-4-43 for write. 

Signatures 
IC & Pin No* I ReadIWrite 

335H / ICFO 
925A / 2068 

A872 / H657 
UF4A / UF4C 
UFOU / UFF3 
58H5 / AP04 
9U65 / FHHF 
PUA7 / HC92 

34PU / 98 19 
7F94 / UHU4 
C5AA / 58CC 

8628 / 088F 
3780 / 99AP 
24C5 / 1034 

5439 / AFAU 
7P25 / U897 
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8-4-45. Data Lines During Read. This checks the data lines while data is read out of RAM. 

Setup: Same as 8-4-43 for read. 

IC & Pin No. 
Signatures 

Read/ Write 

99AP / 3780 
24C5 / 1034 

AFAU / 5439 
7P25 / U897 
7P61 / U81P 
5F08 / 2F6A 

4UC2 / 9CC8 
HU4U / 6HF9 

1A77 / 3032 
UPUA / U929 
C177 / HAH5 

OF5 1 / 0446 
335H / lCFO 

2068 / 925A 
H657 / A872 

UF4C / UF4A 

8-4-46. RAD and XlDA bus tests. 

This checks the circuits used by the A9 board to read display date from RAM. A9 and A10 
boards should be inserted into the card nest now. Push RESET to stop the primitive RAM 
test. A9S1 should be in RUN. 

Setup: 5004A: Gnd: A8TP1 

Start: A8TP5 I 

Stop: A8TP5 I 

Clock: A8TP4 I 

The + signature should be 4596 

Scam by AR TEK MEDM => 



Model 3582A Service Group 4 

Initiate the front panel self test mode by pressing RESET while holding RESTART. Select 
average number 8 and press RESTART. Continue to press RESTART to change TEST# as 
needed. For test #2, marker must be at the left edge of the screen (position 000000). These 
signatures are only valid for software date code 020151 (upper right corner of display). 

Software date code 002262 signatures are the same except for the following: 

IC & Pin No. I Test # 0 

IC & Pin No. 

A8Ul5 (17) 
(1 5) 
(1 3) 
(1 1) 
( 9) 
( 7) 
( 5) 
( 3) 

U12 (17) 
(15) 
(13) 
(1 1) 
( 9) 
( 7) 
( 5) 
( 3) 
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Test # 
0 

901 F 
0000 

386H 
U7F5 

AU2P 
A8FC 
22P9 

6HHF 
A3H2 
OA24 

HUCP 
981A 

H2CO 
3H81 
F1H9 
0950 

2 

UPA2 

1 

UPA2 

3 

0000 

4 

0000 





Table 8-4-3. Replaceable Parts. 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Mfr Part Number 

03582-bbSDb 

1soD22bX901S12 
01b0-0S7I  
01 60-0571 
01 b0-OS71 
OlbO-0371 

150D07SX001012 
ISOD07SX00IOAZ 
ISODO~SXOOIOA~ 
ISOD~?SXOOlOAZ 
ISODOISXO010A2 

I5OD07SXOO1012 
lSOD475X00101Z 
15OD07Sl001012 
150D07S1001012 
15OD07SXOOlOA2 

1251-5202 

C85125 
C l S l 2 5  
CBS125 

6 M 9 2 1 8 C D C  MASKED 
A M 9 2 1 8 C D C  MASKEO 
AM9218CDC MASKC0 
AM9218CDC MA8KCO 
AM9218CDC MA8KLD 

AMVZI8CDC MASKED 
AM9218CDC MASKED 
AM9218CDC MASKED 
1818-OSb7 
1818-0518 

lM9218CDC MASKED 
lM9218CDC MASKED 
AM9218CDC MASKED 
AM9218CDC MASKED 
AM9218COC MASKED 

AM9218CDC MASKED 
1118-0569 
1818-0570 
DMIlLS9bN 
DM8ILSVbN 

SN70L817SN 
(NIYLSI?SN 
SNIYL8175N 
SNIOLS375N 
SN70LSI18N 

SNIYL808N 

0040-0748 
0 0 0 0 - 0 1 ~ 4  

Mfr 
Code 

28480 

56289 
28480 
28480 
28080 
28480 

56289 
5bZ89 
SbZ89 
56289 
56289 

56289 
Sb289 
56289 
11289  
56289 

28480 

01121 
01121 
01121 

0 3 7 9 4  
0 3 7 9 4  
0 3 7 9 4  
0 3 7 9 4  
38135 

34315 
30135 
30335 
28080 
28080 

30335 
3 3  
3 3 3  
34335 
30335 

34315 
28080 
28480 
27014 
27010 

01295 
01295 
01295 
01295 
01295 

01295 

28480 
28480 

Oty 

I 

If 
72 

1 

10 

1 

1 

1 

1 

1 
1 
1 
1 
1 

I 
1 
1 

; 

0 

b 
8 
8 
8 
8 

4 
4 
4 
0 
4 

0 
4 
0 
4 
4 

8 

0 
8 
8 

2 
3 
4  
8  
0 

I 
2 
5 
0 
I 

8 
9 
0 
I 
2 

2 
5 
7 
7 

0 
0 
0 
0 
3 

b 

3 
I 

Reference 
Designation 

bb 

c 1 
C2 
C 3 
CU 
C 5 

C b 
C7 
CR 
C 9 
C1O 

c 1 1  
C 12 
C I 3  
CIU 
CIS 

J 2 

')I 
02 
R 3 

U I  :: 
UZ :: 
u 3  :: 
UU :: 
US 

u b 
U 7 
u e  
UP 
UIO 

U11 
u12  
U13 
U lU  
u15 

U 1 6  
U17 
U14 
U19 
U20 

U21 
U22 
U23 
U24 
U25 

UZ b 

Description 

PC ASSCMBLV, ROY 

CAPACITDR-CXD 22Ur+- l0X  15VDC T I  
CAPACITDR-CXD .IUC +80-20x SOVDC CER 
CAPACITDR-CXD .IUC +80-2OX 5OVDC CER 
CAPACITOR-CXD .1UC +80-20X SOVDC CER 
CAPACITOR-CXD . I U t  +80-20X 5OVDC CER 

CAPACITOR-CXD 4 .7Ut+ -~oX IoVDC T I  
CAPACITOR-?XO 4.7UC+.ZOX IOVDC T I  
CAPACITOR-CXD U,?UI+-ZOX IOVDC T I  
CAPACITOR-CXD Y.?UF+-20% IOVDC Tb 
CAPACITOR-CXD Y,?UC+-20X IOVDC T I  

CAPACITOR-CXD Y.~uC+-ZOX IOVDC T I  
CAPACITOR-CXD 4.7UC+-20% IOVDC T I  
CAPACITOR-CXD O . ~ U C + - Z O X  IOVDC TI 
CAPACITOR-CXD 0.7UC+-ZOX IOVDC T I  
CAPACITOR-ClD O.IUC+-2OX IOVDC T I  

CDNNCCTDR 5-PIN M POST TYPE 

RCSIlTDR S.1K 51 ,25W CC TCw-000/+700 
RE8ISTOR 5,lK 5X .25W CC TCW-000/+700 
RESI8lDR S.1K SX .ZSW CC TCW-000/+700 

I C  NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  
1C NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  
I C  NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  
IC NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  

I C  NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  
I C  NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  
I C  NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  
I C  NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  
I C  NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  

I C  NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  
I C  NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  
I C  NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  
I C  NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  
1C NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  

I C  NMOS 1 6 3 8 4 - B I T  ROM 3 5 0 - N S  3 - 5  

I C  BCR TTL LS INV OCTL 2-INP 
I C  BCR TTL LS INV DClL 2- INP 

IC LCH TTL LS 0-BIT 
IC L C H  LS 0-BIT 
I C  LCH TTL L 8  0 -811  
IC LCH T T L  LS 0-811 
I C  DCDR TTL L 8  3-10-8-LINE 3-INP 

I C  GATE TTL LS AND QUAD 2-INP 

MI8CLLLANEDUS PARTS 

LXTRACTOR-PC BOARD BLK POLVC 
CXTRACTDR-PC BOARD BLU POLVC 

::SOFTWARE 

NOTE:  I F  YOU HAVE TO REPLACE A  ROM 
( D A T E  CODE 17536) A L L  4  O L D  ROMS 
MUST BE REPLACED.  

OLD ROM PART NUMBERS ARE:  

U 1  1 8 1 8 - 0 6 6 8  
U 2  1 8 1 8 - 0 6 6 9  
U 3  1 8 1 8 - 0 5 1 5  
U 4  1 8 1 8 - 0 5 1 6  

HPPart 
Number 

03582-66501 

0180-0228 
0 1 b 0 ~ 4 5 7 1  
OIbO-US71 
01bO-4571 
Olb0-4571 

0180-0309 
0180-0309 
0180-0309 
0180-0309 
0180-0309 

Oleo-0300 
OlF!0-030~ 
0180-0309 
0100-0109 
0180-0309 

1251-5202 

0b83.5125 
ObR3-5125 
Ob01-5125 

1 8 1 8 - 0 9 5 7  
1 8 1 8 - 0 9 5 8  
1 8 1 8 - 0 9 5 9  
1 8 1 8 - 0  6 1  
1810-0g17 

1818-0518 
1810-0519 
1~18.0520 
1818-0567 
IL IR-0568  

1818-0523 
1018-0524 
1018-0525 
1818-0526 
1810-0527 

1 8 1 8 - 0 5 2 8  
1016-0569 
1810-0570 
1020-1072 
1020-1872 

1820-1445 
1020-104s 
1829-1405 
1820-IYUS 
1 8 2 0 - I 2 l b  

1020- I201  

(1040-0708 
40110-0754 



Table 8-4-3. Replaceable Parts (Cont'd). 
Reference 
Designation 

C l l  
C l Z  
c 1 3  
C l U  
C I S  

R b 
R 7 
RR 
R 9 
R l O  

R 1 6  
R 1 7  
R l f l  
R I P  
RZO 

R P I  
RPZ 
R P 3  
R P 4  
RPS 

HP Part 
Number Description c 

PC AS8EM8LY,  PROCESSOR 

CAPACITOR-FXO 1 9 0 P ?  + - 3 %  1OOVOC M I C A  
CAPACITOR-?KO 1 9 O P ?  + -3% 1OOVDC M I C A  
CAPACITOR-?KO l i O P ?  + -5% 1OOVDC M I C A  
CAPACITOR-FXD zoopr +-SL ~ O O V O C  MICA 
CAPACITOR-?KO 2 Z U F + - 1 0 1  I S V D C  T I  

CAPACITOR-?KO . l U F  + 8 0 - 2 0 1  SOVDC CER 
CAPACITOR-CXD . l U ?  + 8 0 - 2 0 1  SOVDC CLR 
CAPACITOR-?KO . Iu?  + 8 O - 2 0 %  SOVOC CER 
CAPACITOR-?KO . l U ?  + 8 O - 2 0 %  SOVDC CER 
CAPACITOR-?KO . l U F  + 8 0 - 2 0 1  SOVOC CER 

CAPACITOR-CXO . l U ?  + 8 0 - 2 0 1  SOVOC CER 
CAPACITOR-?XD . l U ?  + 8 0 - 2 0 %  SOVDC CER 
CAPACITOR-CXO . I u F  + 8 0 - 2 0 1  SOVDC CER 
CAPACITOR-CXD .IU? + 8 0 - 2 0 1  SOVDC CER 
CAPACITOR-CXO . I u F  + 8 0 - 2 0 1  SOVDC CER 

CAPACITOR-CXD . l U C  + 8 0 - 2 0 %  SOVDC CER 
C A P A C ~ T O R . ~ K D  ; iur + n o - i o i  s o v o c  CER 
CAPACITOR-?KO . l U F  + 8 0 - 2 0 1  SOVDC CER 
CAPACITOR-?KO . l U ?  + 8 0 - 2 0 1  SOVDC CER 

CONNECTOR S - P I N  M POST TYPE 
SOCKET-XSTR 1 -CON7 1 0 - 3  D I P - S L D R  
CONNECTOR 2 - P I N  r POST TYPE 
CONNECTOR 2 - P I N  P POST TYPE 

T R A N S I S T O R  NPN S I  PD8100MW ? T 8 2 0 0 M M Z  

R E S I S T O R  1 K  S a  .ZSW ?C T C 8 - 4 0 0 / + 6 0 0  
R E S I S T O R  1 K  5 %  ,2sW CC T C 8 - 0 0 0 / + 6 0 0  
RESISTOR IK sa .ZSW rc T C W - ~ O O / + C O O  
R E S I 8 T O R  1 K  5 %  .ZSW ?C T C 8 - 4 O O / + b 0 0  
R E 8 I S T O R  1 6 0  5 %  .ZSW F C  T C W - U 0 0 / + 6 0 0  

R E 8 I S T O R  1 6 0  I1 . Z S 1  ?C T C W - 4 0 0 / + b 0 0  
R E S I S T O R  1 K  5 %  , 2 5 1  ?C T C ~ ~ 4 0 0 / + b 0 0  : I  I R E 8 I S T O R  1 K  11 . Z S 1  ?C T C w - U 0 0 / + b 0 0  

R E 8 1 8 T O R  2 0  5 1  .25W ?C T C 8 - 4 0 0 / + S 0 0  
R E 8 I S T O R  1 K  5 %  .ZsW ?C T C W - 0 0 0 / + 6 0 0  
R E S I 8 T O R  1 K  5 1  .2SW ?C T C 8 - 1 0 0 / + b 0 0  
R E 8 I S T O R  1 1 K  SX .ZSW ?C T C W - 0 0 0 / + 8 0 0  
R E S I S T O R  l 1 K  5 %  .2SW FC T C W - 0 0 0 / + 8 0 0  

R E 8 I S T O R  S i K  S X  .ZSW ?C T C w - 0 0 0 / + 8 0 0  
R E 8 I S T O R  1 K  5 %  .ZSW ?C T C W - 4 0 0 / + 6 0 0  
R E 8 I S T O R  1 K  3 %  .2sW ?C TC.-400/+600 
R E 8 1 8 T O R  1 K  5 %  ,ZsW ?C T C 8 - 0 0 0 / + 6 0 0  
R E S I S T O R  2.2K 5 1  .2SW ?C T C ~ . 0 0 0 / + T 0 0  

R E S I S T O R  b 8 O  5 U  .ZSW ?C TCW-4OO/+b00  
R E 8 I S T O R  1 K  5 %  .ZSW F C  T C W - 0 0 6 / + 6 0 0  
R E S I S T O R  S l  sa .2SW ?C T C w - 0 0 0 / + s 0 0  
R E 8 I S T O R  S l  SU .ZSW ?C T C w - 0 0 0 / + S 0 0  
R E 8 1 8 T O R  S l  3 %  .ZSW ?C T C w - 0 0 0 / + S 0 0  

PROCESSOR M Y B R l D  (NOT I N C L U D E D  W/CC A 8 8 Y  
CROCE8SOR GASKET (NOT I N C L U D E D  W/PC A 3 8 Y  
I C  DRVR TTL /MOS CLOCK DRVR 1 - I N P  
I C  I N V  T T L  S MEX 1 - I N P  
I C  GATE T T L  S NAND QUAD 2 - I N ?  

Mfr Part Number I 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mfr 
Code 

2 8 4 8 0  

7 2 1 3 6  
7 2 1 3 6  
7 2 1 1 6  
7 2 1 3 6  
S b 2 8 9  

S b 2 8 9  
S b 2 8 9  
5 6 2 8 9  
I 6 2 8 9  
S b 2 8 9  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 0 8 0  
2 8 0 8 0  
2 8 0 8 0  
2 8 0 8 0  

2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 0 8 0  
2 8 4 8 0  

2 8 4 8 0  

2 8 4 8 0  

0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  

0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  

0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  

0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  

0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  
0 1 1 2 1  

0 1 1 2 1  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
0 0 7 1 1  
0 1 2 9 s  
0 1 2 9 s  
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Table 8-4-3. Replaceable Parts (Cont'd). 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 8-4-3. Replaceable Parts (Cont'd). 

Reference I HP Part I Designation Number 

t Z 1  
C 2 Z  
C 2 3  
c 2 u  
C?5  

C Z b  
C Z 7  
C 2 8  
c 2 9  
C 3 0  

C 3 l  
C 3 2  
C 1 3  
C 3 u  
C 3 5  

C 3 b  
c 3 7  
C  3 8  
C 3 9  
c o o  

C O l  

C R l  
c R? 

J 1  

0 1  

R l  
R  2  
R 3  
R  b  

u 1 
u 2  
U 1  
U  O 
US 

U  b  
u 7  
U 8  
U 9  
U l O  

U l l  
U I Z  
U 1 3  
U l O  
U 1 5  

U l b  
U 1 7  
U l 8  
u 1 q  
'J?O 

Description 

1 I PC A S I E M O L l r  RAM 

CAPACITOR-CXO 2,2UC+-lOX 3 5 V D C  T I  
C A P I C I T D R - C X O  3.3UC+-2OX 1 5 V D C  T I  
C A C A C ~ T O ~ - ~ X D  i . i u r + - ~ o x  L ~ V D C  T A  
CAPACITOR-CXD . l U F  + 8 0 - 2 0 X  SOVDC C f R  
CAPACITOR-CXD .1UC +8O-ZOX 5 0 V D C  CER 

CAPACITOR-CXD . I u F  + 8 0 - 2 0 X  5 0 V D C  CER 
C I P A C I T D R - C X D  .1UC + 8 0 - 2 0 X  5 0 V D C  CER 
C I P I C I T O R - C X D  . l U F  + 8 0 - 2 0 X  5OVDC C f R  
C I P I C I T D R - F X D  . l U F  + 8 0 - 2 0 X  5OVDC CER 
C I P I C I T D R - C X D  . l U F  + 8 0 - 2 0 1  5OVDC CER 

C I P I C I T D R - C X D  . l U F  * 8 0 - 2 0 1  5 o V D C  CER 
C I P I C I T D R - C X D  3.3UC+-1OX 15VDC T I  
C I P I C I T D R - F X D  3.3UC+-2OX !5VDC TA 
C I P I C I T D R - C X D  3.3UF*-ZOX I S V D C  TA 
C I P I C I T D R - F x D  3,3UC+-2OX 15VOC TA 

c I P I C I T D R - F X D  3 , 3 U F + - 2 0 1  i 5 V D C  TA 
C I P I C I T O R - F X D  3,3UF+-20% 15VDC TA 
C I P I C I T O R - F X D  3 ,3UF+-10% 15VDC TA 
C I P I C I T O R - C X D  3,3UF+-2OX 15VOC TA 
C I P I C I T O R - C X D  .1UF + 8 0 - 2 0 X  5OVOC CfR 
C I P I C I T O R - C X D  3,3UC+-ZOX 15VDC T I  

C I P I C I T D R - F X D  . l U F  4 8 0 - 2 0 X  5OVDC C f R  I C A P A C I T O R - C X D  . l U F  +80-)OX SOVDC CER 
i i ~ i t i r o ~ - r x D  ;iur + i ~ o . i o ~  sovoc C Z R  
CAPACITOR-CXD . l U F  + 8 0 - 2 0 X  5OVDC CER 
CAPACITOR-CXD . l U F  +8O-ZOX 5 0 V D C  CER 

CAPACITOR-CXD . l U F  + 8 0 - 2 0 X  5OVDC CER 
CAPACITDR-FXD . l U F  + 8 0 - 2 0 1  5OVDC CER 
C A P A C I l O R - F X D  2 Z U C + - l O X  15VDC T I  
C A L A c r T o R - r x o  Z Z U C + - ~ O X  15VDC TI 
C I P I C I T O R - F X O  22UC+-LOX 15VDC TA 

C I P I C I T O R - C X D  2 2 U F + - l O X  l 5 V D C  T I  
C I P I C I T O R - C X D  . l U F  + 8 0 - 2 0 X  5OVDC CER 
CIPACITOR-CXD . l U C  + 8 0 - 2 0 1  5 0 V D C  CER 
C I P I C I T O R - F X D  . l U F  +bO-ZOX 5 0 V D C  CER 
C I P I C I T D R - C X D  . l U F  + 8 0 - 2 0 1  5OVDC CER 

C I P I C I T D R - C X D  . l U F  +~o.zoX SOVDC CER 
C I P I C I T D R - C X D  . l U F  + 8 0 - 2 0 X  SOVDC CER 
C I P I C I T O R - F X D  . l U F  + 8 0 - 1 0 X  SOVDC CER 
C I P I C I T O R - F X D  . l U F  + 8 0 - 2 0 %  5OVDC CLR 
CAPACITOR-CXO . l U F  4 8 0 - 2 0 %  SOVDC CER 

D I O D E - S W I T C H I N G  8OV 2 0 0 M I  2 N 8  0 0 - 3 5  
D I O D E - S W I T C H I N G  8OV Z O O M I  ZNS 0 0 - 3 5  

T R A N 8 I S T O R  PNP ZNQZOO 8 1  1 0 - 1 8  PD.300MW 

R f S I 8 T O R  1 K  5 1  ,25W F C  T C m - 0 0 0 / + b 0 0  
R E S I S T O R  3 9  5 1  .25W CC T C s - 4 0 0 1 + 5 0 0  
R E S I S T O R  3 9  5 %  .25W FC T C m - 0 0 0 / + 5 0 0  
R E 8 I I l O R  5.1K 5 X  ~ 2 5 W  F C  T C m - 0 0 0 / + 7 0 0  

I C  NMOS 4 K  RAM DYN 2 7 0 - N S  3 - 5  
I C  NMOS 4 K  RAM DYN 2 7 0 - N S  3 - 5  
I C  NMOS 4 K  RAM DYN 2 7 0 - N S  3 - 5  
I C  NMOS 4 K  RAM DYN 2 7 0 - N S  3 - 5  
I C  NMOS 4K RAM DYN 2 7 0 - N S  3 - 5  

I C  NMOS 4 K  RAM DYN 2 7 0 - N S  3-S 
I C  NMOS 4 K  RAM DYN 2 7 0 - N 5  3 - 5  
I C  NMOS 4 K  RAM DYN 2 7 0 - N S  3-S 
I C  NMOS 4 K  RAM DYN 2 7 0 - N S  3 -S  
I C  NMOS 4 K  RAM DYN 2 7 0 - N S  3 -S  

1 C  NMOS 4 K  RAM DYN 2 7 0 - N S  3 -S  
I C  NMOS 4 K  RAM DYN 2 7 0 - N S  3-S 
I C  NMOS 4 K  RAM DYN 2 7 0 - N S  3 - 5  
I C  NMOS 4 K  RAM DYN 2 7 0 - N S  3 -5  
I C  NMOS 4 K  RAM DYN 2 7 0 - N S  3-5 

I C  NMOS 4 K  RAM DYN 2 7 0 - N S  3 - 5  
I C  BCR T T L  L 8  I N V  D C l L  2 - I N P  
I C  OPR T T L  L a  I N V  D C l L  2 - I N P  
I C  L C H  l l L  L 8  0 - B I T  
I C  L C H  T l L  L 8  0 - B I T  

Mfr I Code 

2 8 4 8 0  

5 6 2 8 9  
5 6 2 8 9  
S b 2 8 8  
1 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 0 8 0  
2 8 4 8 0  
2 8 0 8 0  

2 8 0 8 0  
5 b 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
1 6 2 8 9  

1 6 2 8 9  
1 6 2 8 9  
5 6 2 8 9  
5 6 2 8 9  
2 8 0 8 0  
5 6 2 8 9  

2 8 0 8 0  
2 8 0 8 0  
2 8 0 8 0  
2 8 0 8 0  
2 8 0 8 0  

See introduction to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 
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Table 8-4-3. Replaceable Parts (Cont'd). 

See introduction to  this section for ordering information 
*Indicates factory selected value 8-4-29/8-4-30 
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THE DISPLAY SECTION 

Scans by ARTEK MEDL4 => 



TABLE OF CONTENTS 

Service Group Page 
. . . . . . . . . . . . . . .  5 THE DISPLAY SECTION .8. 5.1 

8.5.1 . General Description . . . . . . . . . . . . . .  .8. 5.1 
8.5.5 . The ASM Controller I(A9) . . . . . . . .  .8. 5.1 
8.5.7 . The Digital Display Driver J(A9) . . .  .8. 5.1 
8.5.9 . Alphanumeric Operations . . . . . . . .  .8. 5.2 
8.5.12 . Graphics Operation . . . . . . . . . . . . .  .8. 5.2 

. . . . . . . . . . . . . . . . .  8.5.16 . The Test Switch .8. 5.2 
8-5- 18.The Analog Display Driver 

K(A 10) . . . . . . . . . . . . . . . . . . . . . . .  .8. 5.3 
8.5.22 . Alphanumeric Operations . . . . . . . .  .8. 5.3 
8.5.27 . Graphics Operations . . . . . . . . . . . . .  .8. 5.4 
8.5.29.The Line Drawer K(Al0) . . . . . . . . . .  .8. 5.4 
8.5.31 . Circuit Description . . . . . . . . . . . . . .  .8. 5.4 
8.5.33 . The Ramp Generator . . . . . . . . . . . .  .8. 5.4 
8.5.35 . Circuit Description . . . . . . . . . . . . . .  .8. 5.4 
8-5-42.Troubleshooting The Display 

Control Section . . . . . . . . . . . . . . . .  .8. 5.5 
8.5.45 . Marker Problems . . . . . . . . . . . . . . .  .8. 5.6 
8.5.48 . Troubleshooting The Display 

Controller (I) . . . . . . . . . . . . . . . . . .  .8. 5.6 

I-IST OF TABLES 

Table Page 
8-5- 1 . Display Controller Signature 

Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8. 5.7 
8.5.2 . Display Control . . . . . . . . . . . . . . . .  .8.5.9/8. 5.10 
8.5.3 . Replaceable Parts . . . . . . . . . . . . . . . . . . . .  .8. 5.21 

LIST OF ILLUSTRATIONS 

Figure Page 
. . . . . .  8.5.1 . Intensity Correction Simplification .8. 5.5 

. . . . . . . . . . . . . . .  8.5.2 . ASM Flowchart .8.5.11/8. 5.12 
8.5.3 . Troubleshooting Quick Reference 

. . . .  For Schematics I, J ,  and K .8.5.13/8. 5.14 
. . . . . .  8.5.4 . P/O A9 Display Controller .8.5.15/8. 5.16 

. . .  . 8.5.5 P/O A9 Digital Display Driver .8.5.17/8. 5.18 
. . . . . .  8.5.6 . A10 Analog Display Driver .8.5.19/8. 5.20 

S c m  by ARTEK MEDL4 . 



Model 3582A Service Group 5 

THE DISPLAY SECTION 
SERVICE GROUP 5 

8-5-1. GENERAL DESCRIPTION. 

8-5-2 The Display Section performs the function of retrieving output data from the pro- 
cessor RAM and converting it to analog signals which control the display CRT. The output 
data contains alphanumeric information and graphics information. Reading the data from 
the RAM causes the entire RAM to be refreshed during each l/lOth display cycle. 

8-5-3. The Display Section is controlled by an algorithmic state machine (ASM) which also 
provides instructions for interfacing with the main processor. The processor supplies infor- 
mation concerning the number of traces to be displayed and receives information pertaining 
to the marker X axis position. 

8-5-4. The Display Section can be divided into four main areas contained on three boards: 

1. The ASM Controller (A9 Board). 
2. The Digital Display Driver (A9 Board). 
3. The Analog Display Driver (A10 Board). 
4. The High Voltage Amplifiers (A13 Board). 

8-5-5. THE ASM CONTROLLER I(A9). 

8-5-6. The ASM (Algorithmic State Machine) uses a ROM centered design (refer to 
Schematic I). The ROM (U18) has an output which is a function of the present state address 
and the qualifier input. A latch (U19) is inserted into the address feedback loop and is 
clocked to provide state interval timing. Parts of the present state address are used for 
qualifier selector (U20) instructions, decoder output enable (U30) instructions, and are 
decoded by ROM instruction decoders (U21 and U22) to provide instructions to operate 
other devices in the display section. Some of the instructions from the decoder are latched 
(U23) or modified by logic (U24,U25,U26) which changes their timing relative to the state 
clock. 

8-5-7. THE DIGITAL DISPLAY DRIVER J(A9). 

8-5-8. The ASM Controller establishes the sequence of operations for the Digital Display 
Driver. Most of the operations fall under two main groups: 1) alphanumeric operations and 
2) graphics operations. Both operations require that the main processor RAM be inter- 
rogated for the desired display data. Data in the RAM is accessed by the use of addresses 
supplied by an address counter (U3,U4,U5) which uses the (L) FETCH command from the 
Display Controller as a clock input. The address counter selects 512 RAM addresses in se- 
quential order. The (L) FETCH command to the RAM allows the display section to have 
direct memory access and priority over the main processor when executing RAM functions. 
Data from the RAM is latched by U1 and U2 (see Schematic J). 
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Service Group 5 Model 3582A 

8-5-9. Alphanumeric Operations. 

8-5-10. There are four lines of alphanumeric characters displayed by the CRT with 32 
characters in each line. The display data at each RAM address contains both alphanumeric 
and graphics information. Only one portion is used at a time and it takes 4 addresses to 
establish one character (the fourth address is not used). This information is latched into the 
Presettable ROM Address Counter (U12,Ull ,JlO) by the Display Controller instructions (L) 
LOAD 1, (L) LOAD 2, and (L) LOAD 3. This data presets the counter which is incremented 
by the Display Controller instruction (L) INCR. The combined output from the counters 
determines the address to character ROM U16 whose output is latched by U17. Each output 
word from the ROM contains the X, Y dot matrix coordinates for a single dot. Each dot in a 
character is written on the display as the Presettable ROM Address Counter is incremented. 
When the last dot of the character is written, the (L) EOC line is activated which signals the 
Display Controller that the last dot of the character has been reached. 

8-5-1 1. The X, Y coordinates of each character are determined by parts of the output of the 
Address Counter. The X axis position of each character (bus lines C3 through C7) is coupled 
to the Analog Display Driver through a multiplexer (U13,U14,U15) which is controlled by 
the instruction (L) GSEL from the Display Controller. The Y axis position of each character 
(bus lines C8 and C9) are connected to the Analog Display Driver through the mother board 
via XA9A. The last character in a line is indicated by the output from U6 ((L) POINT). 

8-5-1 2. Graphics Operation. 

8-5-13. The Digital Display Driver provides the Analog Display Driver with Y axis 
amplitude data and ramp generator instructions (X axis). The bits from. the RAM Latch 
(U1 ,U2) comprise the Y axis graphics amplitude data and are coupled to the Analog Display 
Driver by the Multiplexer (U13,U14,U15) when the (L) GSEL line is activated by the Display 
Controller. The ramp generator control instructions (RAMP 1, RAMP 2, RAMP 4) and the 
number .of records to be written on the display (BIT 1, BIT 2) are determined by the pro- 
cessor and are sent over the I/O Bus and latched by U9. The ramp generator signals are 
gated by AND gates (U29) which in turn are controlled by a secondary display controller in- 
struction (RAMP). 

8-5-14. The marker amplitude and frequency may be displayed if the processor has the X 
axis marker address position data. When the graphics trace is at the same X axis position as 
the marker (potentiometer on the front panel), the display controller activates the (L) MAL 
instruction to latch the address counter data into U7. When the processor requifes the infor- 
mation, it sends an enable instruction to U8 (tri-state buffer) which places the data on the 
output of U7 and on the processor I/O Bus. 

8-5-15. The BLANK and MARK outputs from U1 signal the display controller to modify 
the graphics presentation. BLANK causes the display intensity to turn off so that the line 
segment connecting the point where BLANK is given and the following point will not be 
displayed. MARK causes the intensity to increase the Line Drawer on the Analog Display 
Driver to hesitate so that the marker is presented as a brighter point on the graphics display. 

8-5-1 6. The Test Switch. 

8-5-17. The Test Switch is used to establish a test pattern on the CRT display. When the 
switch is in the TEST position, the outputs from latches Ul,U2, and U9 are set low. This 
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isolates the Processor RAM and the Processor I/O Bus from the Display Section. The 
Display Controller continues to run using zeros for RAM output data causing the character 
"A" to be displayed on all four alphanumeric lines. The section of the Test Switch con- 
nected to pin 14 of U13 causes an address counter bit to be switched into the Y axis 
amplitude data input resulting in a periodic square wave presentation on the CRT display. 
Note that the display cycle takes place at a rate of about 60 times a second which makes the 
display appear to be continuous. 

8-5-1 8. THE ANALOG DISPLAY DRIVER K(A10). 

8-5-19. The Analog Display Driver receives digital data from the Digital Display Driver. The 
data is converted to voltage levels by DAC's (digital-to-analog converters) whose outputs are 
used for several purposes: 

a. To provide an input signal to the Line Drawer. 
b. To provide a sweep control signal to the Ramp Generator. 
c. To provide alphanumeric character control signals to summing amplifiers. 

8-5-20. The outputs from the Line Drawer, Ramp Generator, and the summing amplifiers 
are multiplexed (U 17) so that either alphanumeric or graphics control signals are available to 
the X and Y high voltage grid control amplifiers. The output from the Z Axis Intensity Cor- 
rection Amplifier (Graphics) or the Z Axis Intensity (Alpha) circuit are multiplexed (U15) 
for input to the Z Axis high voltage grid control amplifier. 

8-5-21. The operations performed by the Analog Display Driver can be divided into two 
areas: 

a. Alphanumeric operations. 
b. Graphic operations. 

8-5-22. ~lphanumeric Operations. 

8-5-23. The Display Controller sets the Analog Display Driver for alphanumeric operations 
by setting the (L) ASEL line LOW and setting the RAMP line LOW. The (L) ASEL signal 
causes the Graphics-Alpha MUX to switch the alphanumeric signals to the X and Y axis out- 
puts. The absence of the RAMP signal (LOW) causes the Z Axis MUX to place a fixed 
alphanumeric intensity level from the Z Axis Intensity Alpha circuit on the Z Axis output. 
This also occurs during marker intensification. 

8-5-24. To display alphanumeric characters requires that the character position be defined 
as well as the position of each dot in the character matrix. 

8-5-25. The X Axis character position is defined by the output from DAC U1. U2 is used as 
a voltage converter with capacitors C 1 16, C 1 18 and C 1 providing compensation for the step 
transition outputs from U1. The output from U2 is scaled by the resistor divider network 
formed by R60 and R61. The X character dot coordinate is converted by the X Axis Matrix 
DAC. The output is scaled by the resistor divider network formed by R54 and R62. The 
position and dot matrix coordinates are summed by the X Summing Amplifier U14. The 
output from U14 is the X Alpha input to the Graphics-Alpha MUX. 

8-5-26. The Y Axis character position is defined by the output from the Y Axis Alpha DAC 
U11. The Y Axis character dot coordinate is defined by the output from the Y Axis Matrix 
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DAC U10. This output is scaled by the resistor network comprised of R39 and R46 and sum- 
med with the output from U11. The sum is amplified by the Y Summing Amplifier U12 
which has an output to the Graphics-Alpha MUX. 

8-5-27. Graphics Operations. 

8-5-28. The Display Controller sets the Analog Display Driver for graphics operations by 
setting the (L) GSEL line LOW and the RAMP line HIGH. 

8-5-29. THE LINE DRAWER KIA10). 

8-5-30. The Line Drawer produces an output which is a linearly changing voltage represent- 
ing the Y Axis component of a line segment connecting two successive graphic points. A 
secondary output to the Z Axis Intensity Correction circuit represents the rate of change in 
the Y Axis deflection. The input to the Line Drawer is formed by DC step voltages which 
come from the Y Axis Graphics - X Axis Alpha DAC. 

8-5-3 1. Circuit Description. 

8-5-32. In the Sample Hold Circuit, 4 3  operates like a switch and is controlled by the SAM- 
PLE signal through Q5 and 44. The summation junction takes the difference between the 
last point from the integrator and the present point from the output of U2. This is the length 
of the line to be drawn. This voltage is sampled and causes the Integrator to ramp from the 
previous point to the next point in a specified amount of time. Note that the integration time 
is the same for all pairs of points compared. The Line Drawer is sent the same word twice in 
a row to generate the marker. 

8-5-33. The Ramp Generator. 

8-5-34. The Ramp Generator provides an output for sweeping the X Axis in the graphics 
mode of operation. The sweep rate is directly proportional to an input which represents the 
number of graphics records to be displayed. The sweep time is determined by the Display 
Controller through the (L) RTRC line. To generate the marker, the Ramp Generator is 
momentarilly stopped. 

8-5-35. Circuit Description. 

8-5-36. The impedance converter (46) provides a low current source load impedance to the 
DAC. Q7A and Q7B forms a current mirror circuit. The current out of the collector of Q7B 
equals the collector current of 4 6  (for large transistor betas). The current from Q7B causes 
the capacitor C20 to charge producing a ramp voltage. 

8-5-37. A retrace ((L) RTRC) signal sets the Retrace Logic R-S flip-flop U21 causing 4 8  to 
turn on the Darlington Pair Q9 and Q10 which discharge capacitor C20. When the voltage 
across C20 becomes negative, comparator U23 resets the Retrace Logic R-S flip-flop U21 
turning off the Retrace Current Source. 

8-5-38. In the graphics mode of operation, the X axis is swept by the Ramp Generator which 
has a sweep rate controlled by the output from the Graphics Sweep Rate DAC U7. The 
sweep is terminated by the Display Controller command (L) RTRC. 
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8-5-39. The output from the Ramp Generator is also used as an input to the Marker Com- 
parator U23. The position is determined by comparing the X Axis position voltage from the 
Ramp Generator and the voltage from the Marker Position potentiometer on the front 
panel. The output from the comparator (COMP) is used to trigger the Marker Comparator 
Latch (see Schematic I board A9). 

8-5-40. The output from U2 defines the Y Axis graphics amplitude in the graphics mode of 
operation. The DC levels from the DAC U1 form step voltage changes that would represent 
a series of points on the CRT if they were displayed directly. The step DC levels from U2 
form the input to the Line Drawer which has an output representing a line connecting the 
DC levels (points) as the X Axis is swept. This output from the Line Drawer is the Y 
Graphics input to the Graphics Alpha MUX. Another output from the Line Drawer is the 
input to the Z Axis Intensity Correction circuit. 

8-5-41. The Z Axis Intensity Correction circuit enables the graphics display to have consis- 
tent intensity throughout the length of the graphics trace. The circuit uses an output from 
the Line Drawer, which represents a positive or negative difference between Y Axis points 
and converts this difference to an absolute value (always positive). For a simplified represen- 
tation of the circuit, see Figure 8-5-1. 

For Positive Input: For Negative Input: 

1. Consider CR2 t o  be a short 1 .Consider CR3 to  be a short 
2. Gain of U21 = 0 R6 7 

2K 
w 

R66 
1 .91K 

R6 3 
4 . 0 2 K  

- - 4 2 /v  

3582.5-1 

Figure 8-5-1. Intensity Correction Simplification. 

8-5-42. TROUBLESHOOTING THE DISPLAY CONTROL SECTION. 

8-5-43. The Display Control Section consists of the Digital Controller (Schematic I), Digital 
Display Driver (Schematic J) and Analog Display Driver (Schematic K). These circuits plus 
the XYZ Amplifier can be quickly checked using the test switch on the Digital Con- 
troller/Display Driver Assembly (A9). All that this test requires from the rest of the instru- 
ment is the power supplies (including high voltage) and the processor clock. Moving the 
switch to test should produce a test pattern. 

8-5-44. The display test pattern consists of all A's for the alpha and a square wave for the 
graphics. If this pattern is correct, the display section is at least basically working. A pro- 
blem with the character ROM could exist and not be apparent from the test but, in general, 
the test is complete. Problems with the display not in this section can usually be traced to the 
Processor Service Group (4), especially the RAM assembly. If the test pattern is incorrect, 
refer to the Troubleshooting Quick Reference to localize the problem to a schematic. 
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8-5-45. Marker Problems. 

8-5-46. The marker position potentiometer controls the voltage on one side of a comparator 
(A10 U23); the other side has the sweep ramp for an input. When the voltages are equal, the 
COMP line to the controller (A9) goes high. This causes the address (in RAM) of that 
display point to be latched into A9 U7 and sent over the I/O Bus to the processor. The pro- 
cessor then sets bit 14 of the display word at that address true to intensify the dot. 

8-5-47. If an HP-IB controller is available, a simple check can be made to determine where 
the problem is. If the marker works when programmed over the HP-IB, then the processor 
and the RAM are OK and the problem is with the A9 or A10 circuitry. If the marker does 
not work over the Bus, the problem is probably with the processor or RAM circuits. 

8-5-48. Troubleshooting The Display Controller [I). 

8-5-49. Signature Analysis is quite effective in troubleshooting this section. For the ASM, 
two signature analysis routines are provided. SA test #1 effectively removes the qualifier 
select from the circuit. In this way, only U18 and U19 are being tested. SA test #2 is essential- 
ly normal operation. The troubleshooting procedure would then be to check U18 and U19 
with test #1 and proceed to test #2 if this failed to find the bad component. 
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Table 8-5-1. Display Controller Signature Analysis. 
INTRODUCTION - TROUBLESHOOTING THE DIGITAL SECTION OF DISPLAY (A9). 

The major difficulty associated with troubleshooting this board is.the closed-loop nature of 
the ASM. To this end, there are two SA routines provided. SA Test #1 effectively isolates 
the control ROM from the qualifier inputs. This can be used for troubleshooting the ASM. For 
problems that aren't associated with the ASM (see procedure below), SA Test #2, which is 
essentially normal operation, is used. 

TROUBLESHOOTING PROCEDllRE -Ilmportant: For REV B and earilier A9, refer to  Backdating.) 

1. Check the outputs of the State Latch U19 using Test #2. 

2. Check the outputs of the State Latch U19 using Test # l .  

3. If both are correct, check other signatures using Test #2. 

4. If 1 is incorrect, check other signatures using Test # 1 .In this case, the qualifiers are in- 
correct and must be isolated from the ASM for troubleshooting. 

NOTE 
a. If 2 is incorrect, check especially U 1 8  and U 19. 
b. If 2 is correct, U 1 8  and U 19  are probably OK. 

SA TEST #I .  

Setup: 
1. Move A9 S1 to the "TEST" position. 

2. Move A9 J1 to  the "T" position. 

3. Connect the 5004A as follows: 
GND J5(1) or GND TP 

CLK J5(3) 1 orTP1 

4. Momentarily short A9 J2. This should give a rather strange display - NOT THE TEST 
PATTERN. 

5. The + 5 signature should be HFU6. If this is incorrect, troubleshoot the clock from the 
processor U19(1 1)  and the address counter (Schematic J) U3,4 and 5. 

6. If an incorrect signature is encountered, RECHECK THE SETUP. It may be necessry to 
repeat Step 4. 

Signatures For SA Test #1 

IC U1 U2 U3 U4 U5 U6 U7 US U10 U11 U l 3  IC 

Pin 1 7A23 HFU6 U567 1 Pin 
2 0000 0000 3C86 0000 0000 2 
3 P770 H2FA 3 
4 562C UPF9 4 
5 0000 0000 OC12 6HAH 0000 0000 0000 5 
6 0000 0000 OAU 5 A16F 6 
7 HFU6 6FPC 468P 7 
8 7153 A16F 8 
9 0000 0000 H345 0000 C493 9 

10  449A HFU5 0000 0474 10 
11 HFU6 8516 A16F U567 0000 31 
12 0000 0000 37P8 6FPC 3H31 0000 PClP 12 
13 U567 0474 562C H2FA 37P8 13 
14 U567 H2FA P770 0474 37P8 14 
15 0000 0000 68F0 449A 87P6 15 
16 0000 0000 A1 95 16 
19 0000 0000 97FA 19 
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Table 8-5-1. Display Controller Signature Analysis (Cont'd). 

Signatures For SA Test #1 (Cont'd) 
IC U14 U15 U17 U18 U19 U20 U21 U22 U23 U27 U28 U29 IC 

Pin 1 U567  H567 0000 U567 7AC3 U567 0000 1 Pin 
2 0000 HFU6 2991  0000 7AC3 7AC3 7AC3 0000 0000 2991  2 
3 0000 0000 7AC3 U567 7AC3 0000 3 
4 HFU6 8 5 1 6  U567 7AC3 U567 157P 0000 0000 4 
5 0000 0000 A645  OC12 U567 U567 U567 2991 5 
6 0000 0000 8UH4 7 1 5 3  U567 7AC3 7AC3 9A78  0000 0000 6 
7 HFU6 HFU6 U567 7AC3 U567 7 
8 0000 0000 37P8 0000 2991  8 
9 HFU6 HFU6 0000 5322  8UH4 0000 7AC3 U567 2991  HFU6 9 

10 0000 0000 2991  U567 7AC3 6 8 6 5  HFU6 2991  1 0  
1 1  0000 0000 A645  7AC3 0000 U567 1 1  
12  F988 HFU6 0000 0000 U567 223U 2991  1 2  
1 3  6FPC 0000 7AC3 U567 1 3  
1 4  0000 0000 0000 U567 1 4  
1 5  0000 7AC3 8UH4 5322  5322 7AC3 1 5  
1 6  0000 7AC3 8UH4 HFU6 1 6  
1 7  7AC3 17  
1 9  8UH4 1 9  
2 2  HFU6 2 2  
2 3  HFU6 2 3  

SA TEST #2. 

Setup: 

1.  Move A9  S1 to the "TEST" position. 

2. Move A9  J1 to run (R). 

3.  Connect the 5004A as follows: (Only REV D and later A 9  fitted with J5.1 

GND J4(1)  or GND TP 
CLK J4(3)  or TP 1 
STARTISTOP J4(4)  or TP 4 

4 .  The + 5 signature should be FHFF. IMPORTANT: For instruments with serial number 
prefix 1747A,  remove the A1 0 assembly or set the marker to the left edge of the display. 
Move the test switch to RUN to set the marker. 

Signatures For SA Test #2 
IC U3 U4 U5 U7 U9 U16 U17 U1B U19 U20 U21 U22 U23 IC 

Pin 1 0 0 F3FA PA45 1 Pin 
2 P I 2 9  0 0 6HOP 41C4 0 6F16 F32C 2 
3 0 4U07 488P 3 
4 27A3  P546 PA45 OOAA 4 
5 9 4 8 2  0 0 C6UP 2F63 9 4 8 2  034C UOC8 5 
6 0 CA95 8 0 5 9  4AH9 C9U7 204P 6 
7 0 9PP3 783F PA45 H66A 7 
8 0 8 
9 0 55FP 233C 7453  F848 0 5H3U UOC8 PC11 9 

1 0  68UC FHFF 138F OP92 0 1 2 4 3  1 0  
1 1  27A3  H60C UUAP 82FC 56P6 0 1 1  
1 2  5HFP 3 8 6 1  0 HU48 PAH 1 1 2  
1 3  30FA 40AH 7H9A F704 26HH 1 3  
1 4  7 6 2 9  HZ91 2PFA 83117 C8PO 1 4  
1 5  P I 2 9  68UC 0 A98U U5F4 C8PO OFA8 OFA8 1 5  
1 6  0 3H3P C6F8 PFP8 HH59 1 6  
1 7  301A 1 7  
1 9  0 980H 1 9  
2 1 H664  2 1 
2 2  6HOP 2 2  
2 3 P44H 6HOP 2 3  
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Table 8-5-2. Display Control. 

Inputs To Data Selector. 

1. Bit 1 
2. Bit 2 indicate the number of records to  be displayed on CRT. 

3. Bit 7 
4. Bit 8 indicate Address Counter position in memory. 

5. Blank blank trace between t w o  consecutive outputs of RAM graphics 
data. 

6. CNU comparator not used. 
7. (L) COMP comparator output. 
8. (L) EOC end of character, indicates the last dot in a character matrix. 
9. MARK mark an intensified dot on the graphics display. 

10. (L) POINT last point for a record or alphanumeric character line. 

Display Controller Outputs (Primary). 

1. (L) A MODE amplitude mode. 
2. (L) FETCH fetch RAM data, increment Address Counter. 
3. (L) G MODE graphics mode. 
4 .  (L) INCR increment Presettable ROM Address Counter, latch character 

ROM output. 
5. (L) LOAD 1 loads RAM output data into Presettable ROM Address Counter, 
6. (L) LOAD 2 three RAM words required (four words per character). 
7. (L) LOAD 3 
8. (L) MAL marker address load (latch U7). 
9. (L) RTRC ramp retrace, occurs at the end of a displayed record. 

10. (L) S COMP set comparator latch. 
' (L) START used t o  initiate and terminate the display of a record or records. 12. (L) STOP 

13. (L) STROBE strobes one-shot multivibrator U25 used t o  control Z axis in 
alphanumeric mode. 

14. (L) Z OFF set and clear R-S flip-flop U23, used in graphics. 
15. (L) Z ON mode t o  control Z axis. 

Display Controller Outputs (Secondary). 

1. (L) ASEL alphanumerics select. 
2. (L) G SEL graphics select. 
3. RAMP gates RAMP Generator control signals, also controls analog 

multiplexer on analog driver board. 
4. SAMPLE activates samplelhold circuit in line drawer, signal derived from 

(L) Load 1 . 
5. ZTTL activates Z axis grid drive, controls intensity. 

Instructions From Processor. 

1. RAMP 1 write one record on display. 
2. RAMP 2 write t w o  records on display. 
3. RAMP 4 write four records on display. 
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P 7 4  L STROBE 
L STROBE 

L r l 1 5 '  

L GHOOE 
L FETCH 17kq~~~ L STROBE 

L STROBE -1 i STROBE 343 L STROBE 

, I 

L LOAD1 
L ZOFF 
L RTRC 
L STOP 

-1 L STROBE 
-1 L STROBE lsO 

L I N C R  
L STROBE 1 3 4 4  

-1 L STROBE 143 pGq151 L STROBE 

T 0 
START 

-1 L STROBE 346  v1340 L STROBE 

L INCR v lS2 

-1 L STROBE 347  11 j41 

L STROBE 



L CLKC F 16= 
L FETCH 

L STOP 

'-1 L STROBE 351 

L ZOFF 
L RTRC 
L STOP 

BTT 9 24 L ZOFF VT0 START 

RESET 

3 

0 

L LOAD1 355  
L LOAD2 
L LOAD3 
L ZON 
L HAL 
L START 
L GHDDE 
L CLUC 

L L z o F F  iCR 3 5 6  

L SCOMP 
L STROBE 
L STOP 
L FETCH 
i RTAC 
L AMOGX 

T R S T  LO Figure 8-5-2. ASM Flowchart. 
8-5-1 1/8-5-12 
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DISPLAY 
CONTROLLER 

XYZ AMP 
+ SA3 + DISPLAY 

DIGITAL 
DISPLAY DRIVER 

ANALOG CHECKS: DIGITAL CHECKS 

To perform the following analog checks, set Place the A 9  board on extenders. Connect the 
the TEST switch on the top of the A9 board to Signature Analyzer as follows: 
TEST. All of the signal points are accessable 
through holes provided in the A13 plastic 
cover. CLK TP1 J5(31 

START 
STOP TP3 J5(41 

Move A9J1 to the TEST position. Place the in- 
strument LINE switch to ON and momentarily 
short together the terminals of A9J2. 

Using the SA probe, obtain the following 
signatures: 

Locrtion Pin # Signature 

a,,a-mx XA9A (19)  Observe probe light 
Analog Signal Points is flashing 

XA9B (El 7AC3 
(Fl 2991 
(51 2991 

Loation Pin # Signrturr 

XA9A (91 0 0 0 0  
(101 0000 
(1 11 o c 1 2  
(121 8 5 1 6  
(161 223U 

X-axis input t o  A 1  3 Y-axis input to A1 3 (1 7) 6865  
1181 37P8 

Internal trigger Internal trigger (A,B.C,D,E, 
0.02vldiv;XlO probe 0.02vldiv;XlO probe F.HI 0000 
Ovdc 2 .5cm from bot tom Ovdc 2.5cm from top (Jl 157P 

2msldiv sweep (Kl 9A78 
(Ll A1 6F 
(MI 6FPC 
(Nl 562C 
(0) P770 
(Rl 2991 
(T) 0000 
(U) HFU6 
(V) HFU6 

Z-axis input to A1 3. @ High blank. 

hh Pin # Signrtm 

0 
Internal trigger 0.1 v1div;XlO probe A9U21 (1  1 U567 

0.01 v1div;XlO probe Ovdc 2.5cm from bottom (2) 7AC3 

Ovdc 2cm from bottom 2msIdiv sweep (31 7AC3 

2msldiv sweep int. trigger (4,5,6,71 U567 

BW limit "ON" 

Figure 8-5-3. Troubleshooting Quick Reference For Schematics I, J, and K. 

8-5-13/8-5-14 
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-- - . . :3 
(5' ,  t,) 

- -  1 
I 

A A 
319(1) -z:', LI?(II) .I?:&' b 1  u3(5) S o b  -.,. (L) 5 C O W P  + 

,L V 4 L  I 
+ ( L ~ M A L  2 1 , ;  

-..A $ 9  !L F F C Y  - 5 L ) , X P 9 D ( , # )  

A ,L' \ C R  - -  - 
__, (L) LOAD U O !  ) 

'l .^AD 2 U l l ( ' )  

I ( L l  CLKC 3303) 

\ 1 1 

Figure 8-5-4. P/O A9 Display Controller. REV A,B,C,D 
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G N D  C L Y  S T 4 R T / S T O P  GND CLK START/STOP G N D  C M  S T A S T I J T O P  

-- - - - - - - - - - - - - - - - 
COPYRIGHT 1982 BY HELYLET-PAYCMb COMPANY 

RAMP 

RAMP 

- 
3S87.A-D- I PEW A 

Figure 8-5-4. P/O A9 Display Controller. REV E 
8-5-15/8-5-16 
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I 

PRESETABLE ROM 
7 AW17ESS COUNTEK 7 

DIGITAL D I S P U Y  DRIVER 
03582-66509 

(L) LOAD I - I EM 

I 

I 

- BLANK TO VZO(B) 

M A W  TO uZO(~) 

I 

I 

8 U2  9 

I 
Y AX15 PO5ITION IN ALFUA MODE 

X - A X I S  POSITLOSA IN A L P U h  MODE 

3SQZ-0-2 

Figure 8-5-5. P/O A9 Digital Display Driver. REV A,B,C,D 
8-5-17/8-5-18 
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Ovdc 2cm from bonom 

2msldiv sweep (connect 
to bottom of R2) 

H 
Y-axis graphics-U1712) 

Ovdc 2cm from'top 
2msldiv sweep 

A1 0 Signal Points 

O.O2v/div;X10 probe 
Ovdc 2cm from top 
2msldiv sweep 

A 1  0 
H-P PART NO. 0 3 5 8 2 - 6 6 5 1 0  

R E V  A . 0 . C  
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Figure 8-5-6. A10 Analog Display Driver. REV C 
8-5- 19/8-5-20 
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See 
*Indicates 

Table 8-5-3. Replaceable Parts. 

introduction to  this section for ordering information 
factory selected value 

Mfr 
Code 

28080 

28480 
28480 
28080 
12136  
28480 

28480 
28480  
28080 
28080  
28080 

56289  

28080 

28480  
28480 
28480 
28080  
28080  

01121  
01121 
O l l Z l  
01121  
01121  

01121  

28480  
28080 

28480 

01295 
OIL95  
01285 
01295 
01295 

0 1 ~ 9 5  
01295 
21014  
01295 
01295 

01295 
01295 
01295 
01295 
01295 

28480 
01295  
28480 
01295 
01295 

01698 
01698 
01295 
01295 
01295 

0 1 2 ~ s  
01295 
01295 
01295 
01295  

28080 
28080 
28480  

Description 

PC ASIEMBLYr OIGITAL DISPLAY DRIVER 

CAPACITOR.CXD .OlU? + l o o - O X  50VOC CER 
CAPACITOR-CXO 250PC +-!I LOOVOC MICA 
CAPACITOR-CXO 30PF +-5% 300VOC MICA 
CAPACITOR-CXO 82PF + - 5 1  3oOVOC MICA 
CLPACITOR-CXO .OlUC +lOO-OX 50VOC CER 

CAPACITOR-CXO .OlU? + loo-OX 5OVOC CER 
CAPACITOR-CXO .OlUF +loo-OX 5OVOC CER 
CAPACITOR-FXO .OlUC +loo-OX IOVOC CER 
CAPACITOR-CXO .OlUC +LOO-OX 50VOC CER 
CAPACITOR-CXO .OlUC +LOO-OX 50VOC CER 

CAPACITOR-CXO lOUF+-10% ZOVDC TA 

DIODE-ZNR 5.11V 5% 0 0 - 1  PDw.0W TCw-,0091 

SOCKET-XITR 3-CON1 10-5 DIP-SLOR 
CONNECTOR 2-PIN M POST TYPE 
CONNECTOR 5 -P IN  M POST TYPE 
CONNCCTOR 5-PIN M POST TYPE 
CONNECTOR 5 -P IN  P POST TYPE 

RESISTOR 2K 5% .25w CC 1Cm-4001+100 
RESISTOR S.lK 5% .25W FC TC8-0001+100 
RESISTOR 5.1K 5 1  .25W CC TCm-000/+100 
RESISTOR 2K 5% .25W FC TCw-000 I r100  
RESISTOR 5.1K 5 1  .Z5W FC TCw-0001+100 

PESISTOR 5.1K 5 1  .25W FC TCw-0001*100 

N E T W O R K - R ~ ~  10-PIN-SIP .L-PIN.SPCG 
NETWORK-RES 10-PIN-SIP ,I-PIN-SPCG 

SWITCH-SL OPOT-NS MINTR .5A 115VACIOC PC 

I C  FC TTL LS 0-TYPE POS-EDGE-TRIG COM 
I C  FC TTL LS 0-TYPE POS-EDGE-TRIG COM 
I C  FC TTL L s  J-K NEG-EDGE-TRIG 
I C  CNTR TTL L 8  B IN  SYNCHRO POS-EDGE-TRIG 
IC CNTR T T L  LS  BIN SYNCHRO POS-EDGE-TRIG 

I t  GATE TTL LS  NAND 8 - INP 
I C  CF TTL LS 0-TYPE POS-EDGE-TRIG COM 
I C  BCR TTL LS NON-INV OCTL 
I t  FC TTL LS 0-TYPE POS-EDGE-TRIG COM 
I C  CNTR TTL LS B l k  ASYNCHQO 

I C  CNTR TTL LS B I N  ISYNCHRO 
I C  CNTR TTL LS B IN  ASYNCHRO 
I C  HUXRIDATA- EL TTL LS 2-TO-!-LINE QUAD 
I C  MUXRIDATA-SEL TTL LS 2-TO-!-LINE QUAD 
I C  MUXRIDATA-SEL TTL LS 2-TO-1-LINE QUAD 

I C  CF TTL LS 0-TYPE POS-EDGE-TRIG CDM 

I C  FF TTL LS 0-TYPE POS-EDGE-TRIG COM 
I C  HUXRIDATA-SEL TTL 16-TO-1-LINE 16 - INP 

I C  TTL S 256-BIT ROM 70-NS 3-5 
I C  TTL S 256-BIT ROM 50-NS 3-5 
I C  LCH TTL L 8  QUAD 
I C  MV TTL LS MONOSTBL RETRIG 
I C  MV TTL LS YONOSTBL RETRIG DUAL 

IC INV T T L  LS  HEX 1-INP 
I C  INV TTL LS HEX 1-INP 
I C  GATE TTL LB AND QUA0 2- INP 
I C  GATE TTL LS NAND TPL 3 - INP 
I C  GATE TTL LS NAND QUAD 2- INP 

MISCELLANEOUS PARTS 

EXTRACTOR-PC BOLRD BLK PDLYC 
EXTRACTOR-PC BOAR0 WHT POLYC 
PLUG-HOLE CL-HD FOR ,185-0-HOLE ICE 

""743288 I S  UNPROGRAMMED. 

Mfr Part Number 

01S82-66SO8 

0160-3841  
0160-3006 
0160-2 IQV 
OMlSE82OJ0100WVlCR 
0160-3847 

0160-3841  
0160-3847 
0160-3841 
0160-3801  
0160-5841  

ISOO106XV02002 

1902-0001 

1200-0458 
1251-5380 
1251-5202 
lL51 -5202  
1251-5202 

CB2025 
CB5125 
C IS125  
CB202S 
CB5125 

CB5125 

1810-0116 
1810-0136 

3101-0642 

S N I Y L S ~ ~ ~ N  
SNlOLS213N 
SNlUL811ZN 
S N l 4 L 8 l b l N  
INIPLSI~~N 

~ ~ 1 4 ~ 8 1 0 ~  
8N lBL8ZTIN  
OM8lLSVlN 
8NlPL8114N 
~ N I B L S ~ ~ T N  

S N l P L S l V l N  
SNlPLS191N 
SN~YLB~SIN 
SNTUL8158N 
S N I Y L S ~ S ~ N  

1 8 1 8 - O S l l  
S N I ~ L S ~ T ~ N  
1816-1110 
8 ~ l P L 8 2 1 3 N  
SNTYISON 

SN74S288N 
SN745288N 
SNlUL8ZlVN 
SNlUL8122N 
SNlYLS123N 

SNTULSOYN 
SNlYL804N 
SNlYL808N 
SN10LSlON 
SNT4LSOON 

0040-0708 
1 0 4 0 - 0 1 ~ 6  
6960-0080 

Reference 
Designation 

A 9 

C 1 
CP 
C 3 
C b 
C 1 

C8 
C 9 
CIO 
C l l  
C l 2  

C I J  

CP I 

J 1 
JZ 
J 1  
JU 
J5  

R 1 
8 ? 
R3 
R n 
810 

R I  1 

RPb 
UP7 

Y 1 

U I 
U? 
U 1  
U U 
u 5 

U6 
U7 
UR 
U9 
U1 0 

U I  I 
U I 2  
U13 
U l u  
U15 

U16 
U17 
U I 8  
U19 
u20 

::::uzl 
U?? 
UP3 
UP4 
U25 

"27 
U78 
UZV 
U1O 
U31 

; 

1 

9 
0 
2 
0 
9 

9 
9 
9 
9 
9 

3 

0 

9 
3 
8 
8 
1 

1 
8 
8 
1 
8 

8 

3 
3 

5 

b 
b 
9 
3 
3 

2 
b 
9 
8 
5 

5 
5 
9 
9 
9 

0 
6 
9 
6 
5 

6 
5 
5 
3 
0 

1 
1 
6 
7 
9 

3 
3 
8 

HP Part 
Number 

0 3 5 0 2 ~ 6 b 5 0 8  

0160-3801 
0160-IOPb 
0160-2199 
0100-0193 
0160-3801  

0160-3801  
0160-3801  
0160-3807 
0160-38111 
0160-58U l  

0180-0310 

1902-0001 

1200-0058 
1251-5380 
1251-5202 
1251-5202 
1251-5202 

0683.2025 
0603-5115 
0bU1-5125 
0683-2025 
0683-5125 

0683-5125 

1810-0136 
1810-0136 

3101-0602 

1120-1130 
I82O-1130 
1820-1212  
1.320-10x0 
I~?O- IU~O 

1820-1201  
1820-1130 
1820-1159 
1820-1196 
IRZ~-1193  

1020-1193 
1RLO-1193 
1820-1428 
1820-1028 
1420-1028 

1818-0511 
1820-1730 
1816-1170 
1 8 ~ - 1 1 3 0  
1820-0600 

l(116-1169 
1816-1168 
1020-1000 
1820-1022 
1920-1023 

l e z o - ~ l q q  
1820-1199 
1820-1201 
1820-1202 
1820-1197 

0000-0708 
OOUO-0756 
6960-0080 

Qty 

1 

1 
0 
1 

1 

1 

5 

1 

1 

b 
13  

10  
3 

3 

1 

1 

1 

1 
1 
2 
1 

1 



Table 8-5-3. Replaceable Parts (Cont'd). 

See introduction to this section for ordering information 
*Indicates factory selected value 

Scans by ARTEK MEDL4 => 

Mfr Part Number 

01582-bbS10 

0160-5622 
01bO-3bZZ 
0160-1622 
0110-5622 
0110-3622 

0160-5622 
lSOD47SX905S82 
Olb0-4418 
0160-5622 
01bO-3622 

Olb0-2264 
Olb0-5622 
0160-4182 
OlbO-5622 
01bO-3bZZ 

0160-2264 
0160- I707  
lSOD475X005182 
0160-5622 
0160-3622 

Olb0-5622 
01 bO-5622 
lSOD475XVOSS82 
Olb0-2264 
0160-5622 

OlbO-22b4 
0160-5622 
0160-3622 
0160-2264 
OlbO-Jb22 

OlbO-562s 
ISOO~~SXVO~SIZ 
l S O D 4 7 ~ X V O ~ S 8 2  
tSOD47SXVO5SB2 
OlbO-5622 

01bO-lb2Z 
lSOD475XVO35B2 
DYlSLSbOJO~OOUVlCR 
DYlSESbOJ0S00WVICR 
Olb0-2100 

lSOD475X90558~  
lSOD475X901S82 
01bO-5622 
01 b0-1622 
01bO-1622 

lSODUlZX9OlS82 
O I ~ O - Z Z ~ Y  
01bO-1622 
ISODP?SXVOlSB2 
Olb0-5622 

0160-5622 
OlbO-1622 
lSOD47SX001S8Z 
01  b0-5622 
01  b0-5622 

0160-5622 
0160-2264 
0160-1622 
lSOD47SXVOSS82 
ISOD47SXVOSSBZ 

0160-5622 
Olb0-5622 
0160-5622 
ISOD47SX0055B2 
lSOD47SX001SB2 

0160-5622 
01  60-1622 
iSOD47SXVOSSBZ 
0160-5622 
01  60 -5621  

Mfr 
Code 

28480 

28480 
28480 
28480 
28480 
28480 

28480 
16280  
28480 
28480 
28480 

28U8O 
28480 
28480 
28480 
28480 

28480 
28480 
56288  
28480 
28480 

28400 
28480 
56280  
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
Sb280 
Sb289 
SbZ89 
28480 

28480 
SbZ8V 
7213b 
I Z t l b  
28480 

b 
8 
28480 
28U80 
28480 

Sb289 
z ~ a 8 0  
28480 
SbZ80 
28480 

28480 
28480 
Sb280 
28480 
28480 

28480 
28480 
28480 
b 
Sb289 

28480 
28480 
20480 
b 
b 

28480 
28480 
b 
28480 
28480 

Reference 
Designation 

A10 

C 1 
C 3 
C U 
Cb 
C? 

C C 
C 0 
ClO 
C l  I 
CIZ  

C 13 
C l u  
C l b  
C l ?  
C18 

C19 
CZO 
CZI 
CZZ 
C23 

CZ4 
CZ5 
cZ7  
CZR 
C 79 

C30 
C31 
C3U 
C35 
c 3 b  

C38 
C39 
CUO 
CUl 
Cq2 

C43 
C45 
C4b 
CU? 
c4.9 

C 100 
C l O l  
ClO2 
C103 
C 104 

ClOS 
c l o b  
ClO? 
~ 1 0 ~  
C109 

C1 10 
C l l 1  
C1 12 
C I l 3  
C l l U  

C l l 5  
C l I b  
C l l ?  
C l l 9  
ClZO 

c127  
C l 2 3  
c l Z 4  
C l Z 5  
C l Z b  

C l 2 7  
C l 2 8  
ClZP 
C l 3 0  
ClUO 

HP Part 
Number 

01582-66510 

OlbO-3622 
OlbO-3622 
Olb0-3622 
OIbO-SbZZ 
0160-3622 

0160-3bZZ 
0180-0100 
OlbO-4438 
OIbO-3bZZ 
OIbO-3bZZ 

OlbO-ZZbU 
OlbO-SbZZ 
OlbO-4b82 
OlbO-3bZZ 
OlbO-SbZZ 

OlbO-ZZbU 
OlbO-3787 
0lr)O-0100 
OlbO-SbZZ 
OLbO-3bZ2 

OlbO-3bZZ 
0 l b 0 - 5 6 2 2  
01.90-0100 
OLbO-ZZbU 
O lb0-1b22  

OlbO-ZZbU 
O lb0-1b22  
Olb0-1622 
OlbO-22bU 
0 l b 0 - 3 b 2 2  

Olb0-3b22 
0180-0100 
0180-0100 
0180-0100 
OlbO-3622 

OlbO-3622 
0180-0100 
0140-0191 
0140-0101 
0160-2199 

0180-0100 
0180-0100 
0160-5622 
OlbO-3b22 
Olb0-5622 

0180-0100 
O ~ ~ O - Z Z ~ ~ I  
Olb0-3bZZ 
0180-0100 
OtbO-3bZZ 

01b0-3b22 
OlbO-3b22 
0180-0100 
0160-5622 
0160-Sb22 

01b0-3622 
OlbO-2264 
0160-3622 
0180-0100 
0180-0100 

OlbO-3b22 
01bO-1b22 
OlbO-1622 
0180-0100 
0140-0100 

0160-5622 
o lb0 -3bZ2  
0180-0100 
Olb0-3b22 
Olb0-3bZZ 

c 
D 

0 

8 
8 
8 
8 
8 

8 
S 
b 
8 
8 

2 
8 
2 
8 
8 

2 
b 
3 
8 
8 

8 
8 
3 
Z 
8 

2 
8 
8 
2 
8 

8 
3 
S 
S 
8 

8 
S 
8 
8 
Z 

S 
S 
8 
8 
8 

3 
z 
8 
3 
8 

8 
8 
S 
8 
8 

8 
2 
8 
3 
S 

8 
8 
8 
3 
3 

8 
8 
3 
8 
8 

Qw 

1 

17 
I 

0 

1 

1 

2 

Description 

PC AS8LYILYr ANALOG DISPLAY DRIVER 

CAPACITOR-fXD .tUf +80-201 1OOVDC CLR 
CAPACITOR-fXD . IUf  +80-201  lOOVDC CtR 
CAPACITOR-fXD .IUf +8O-ZOI lOOVDC CLR 
CAPACITOR-fXD .IUF +8O-ZOI lOOVDC CER 
C A P A C I T O R - ~ X D  . l ~ r  +80-201 ~ O O V D C  C E R  

CAPACITOR-fXD . lUf  +80-201  lOOVDC CER 
CAPACITOR-fXD 4.7UF+-10s SSVDC T I  
CAPACITOR-fXD 47OPf +-2.SX 1bOVDC POLYP 
CAPACITOR-fXD .lUF +8O-2OX lOOVDC CLR 
CAPACITOR-fXD .IUF +80-201 lOOVOC CER 

CAPACITOR-fXD 2OPF +-SX SOOVDC CER 0+-SO 
CAPACITOR-FXD .IUF +80-201  lOOVDC CLR 
C A P A C I T O R - ~ X D  ~ O O O P ~  +-2.51 I ~ O V D C  POLYP 
CAPACITOR-FXD .IUF +80-201  lOOVDC CLR 
CAPACITOR-FXD .IUF +8O-ZOX 1OOVDC CLR 

CAPACITOR-FXD 2OPF +-51  SOOVDC CER 0+-SO 
CAPACITOR-fXD IUF +-!OX SOVOC MET-POLYC 
CAPACITOR-fXD U,7UF+-lOX SSVDC T I  
CAPACITOR-fXD .1UF +80-201 lOOVDC CER 
CAPACITOR-FXD .1UF +80-201 lOOVDC CER 

CAPACITOR-fXD .lUF +80-201 lOOVDC CER 
CAPACITOR-fXD . lUF +80-201  lOOVDC CER 
CAPACITOR-FXD 4,7UF+-1OX 3SVDC T I  
CAPACITOR-FXD ZOPF +-SX SOOVDC CER 0+-SO 
CAPACITOR-fXD .IUF +80-201 1OOVDC CER 

CAPACITOR-FXD ZOPF +-SX SOOVDC CER 0+-30 
CAPACITOR-fXD .IUF +80-201 lOOVOC CER 
CAPACITOR-FXD .IUF +80-201  lOOVDC CER 
CAPACITOR-fXD ZOPF + - S I  SOOVDC CER 01-50 
CAPACITOR-fXD .IUf +80-ZOX lOOVDC CER 

CAPACITOR-FXD .IUF +80-201 lOOVDC CER 
CAPACITOR-FXD 4.7UF+-LOX S5VDC T I  
CAPACITOR-FXD 4.7UF+-!OX SSVDC TA 
CAPACITOR-FXD U.?UF+-LOX 3SVDC T I  
CAPACITOR-FXD .IUF +80-201 lOOVDC CLR 

cAP~cITOR-fXD .IUF +80-20s lOOVDC CER 
CAPACITOR-FXD 4.7UF+-IOX SSVDC TA 
CAPACITOR-fXD 5bPF +-SX SOOVDC MICA 
CAPACITOR-FXD SbPF + -51  SOOVOC MICA 
CAPACITOR-FXD SOPF +-SX SOOVDC MICA 

CAPACITOR-FxD 4.?UF+-IOX SSVDC TA 
CAPACITOR-fXD 4.?UF+-lOX SSVDC TA 
CAPACITOR-fXO .IUF +80-201 lOOVDC CER 
CAPACITOR-FXD . lUF +80-2OX lOOVDC CER 
CAPACITOR-FXD . lUF +80-201 lOOVDC CLR 

CAPACITOR-fXD O.?UF+-IOX SSVDC TA 
CAPACITOR-FXD ZOPF + -sx  ~ O O V D C  CER o+-so 
CAPACITOR-fXD .lUF +80-201  LOOVDC CER 
CAPACITOR-FXD 4.7UF+-IOX S5VDC T I  
CAPACITOR-FXD .IUF +80-201 lOOVDC CER 

CAPACITOR-FXD .IUF +80-201 lOOVDC CER 
CAPACITOR-FXD .lUF +80-201 lOOVDC CER 
CAPACITOR-FXD 4.?UF+-lOX SSVOC TA 
CAPACITOR-FXD .IUF +80-201  lOOVDC CER 
CAPACITOR-fXD . lUF +80-201  lOOVDC CER 

CAPACITOR-FXD .tUF +80-201  ~ o o V D C  CtR 
CAPACITOR-FXD ZOPF +-51  SOOVDC CLR 0+-30 
CAPACITOR-FXD . lUf  +80-201 lOOVDC CER 
CAPACITOR-fXD 4.7Uf+-1OX SSVDC TA 
CAPACITOR-FXD u,?Uf+-!OX SSVDC TA 

CAPACITOR-fXD .lUF +80-201 lOOVDC CER 
CAPACITOR-fXD .IUF +80-201 lOOVDC CER 
CAPACITOR-fXD .IUF +80-201 lOOVDC CER 
CAPACITOR-FXD 4.?UF+-!OX S5VDC TA 
CAPACITOR-FXD 4.7UF+-!OX SSVDC TA 

CAPACITOR-FXD .1UF '80-20X 100VDC CER 
CAPACITOR-FXD .lUF '80-2OX lOOVDC CLR 
CAPACITOR-FXD 4.7UF+-lOX 3SVDC TA 
CAPACITOR-FXD .IUF +80-201 lOOVDC CER 
CAPACITOR-FXD .1UF +80-2OX lOOVDC CER 



Table 8-5-3. Replaceable Parts (Cont'd). 

See introduction to this section for ordering information 
*Indicates factory selected value 

Scans by ARTEK MEDL4 * 

Mfr 
Code 

28480  
28480 
28480  
28480 
56289  

2 

28480 
1 8 4 8 0  
28480 
04713  
28480  

1 8 4 8 0  
28480 
28480 
28480  
28480 

28480 
28480  
28480 
28480  

28480 
28480 
28480  

28480  
28480 
04713 
0U713 
O72b3 

28480  
1 8 4 8 0  
O72bJ 
28480  
01928 

2 8 ~ 8 0  
28480  
28480 
28480  
28480 

24546  
24546  
24546  
2454b  
2454b  

245Ub 
01121  
01121  
Z45Ub 
01121 

24546  
01121  
24546  
02111  
2454b  

24546  
2U54b 
2454b  
02111  
24506  

24546  
24546  
01121 
2454b  
24546  

01121  
24546  
01121  
24546  
24546  

1 u 5 4 6  
24546  
1 4 5 4 6  
245Ub 
2U5Pb 

0 1 6 0 7  
0 1 6 0 7  
2 8 4 8 0  

Description 

CAPACITOR-CXO .IUF 180.20% IOOVDC CER 
CAPACITOR-CXO .lUC 180.20% IOOVDC CER 
CAPACITOR-CXO .IUC 180-10% IOOVOC CER 
CAPACITOR-CXO .lUC 180.20% IOOVOC CER 
CAPACITOR-CXO ISUC1-10% ZOVOC T I  

CAPACITOR-CXO lSUf+ -10% 2OVOC T I  

OIODE-ZNR 3.OIV 5% 00-7 PO..Pw TCm-,067% 
DIODE-SCHOTTKY 
OIODC-SCUOTTKV 
DIODE-ZNR I N 8 2 5  b v 2 V  5% 00-7 P08.4W 
DIODE-SWITCHING 8OV ZOOMA 2NS 00-35 

OIOOE-SWITCHING 8OV ZOOMA ZNS 00-35 
DIODE-SWITCHING 8OV ZOOMA ZNS 00-35 
OIOOE-SWITCHING 8OV ZOOMA ZNS 00.35 
DIODE-8WITCHING 8OV ZOOMA ZNB 00-35 
DIODE-SWITCHING 8OV ZOOMA ZNS DO-35 

DIODE-SWITCHING 8OV ZOOMA 2NS 00-35 
01ODt-SWITCHING 8OV ZOOMA ZNS 00-35 
OIOOE-SCHOTlKV 
DIODE-SCHOTTKY 

COIL-MLO 33UH 10% 0.45 .156Ox.S7SLC-NDM 
COIL-MLO 33UH 10% 0.45 .l560X1375LC-NDM 
COIL-MLO 33UH 10% 0.45 ,156OX.375LG-NOH 

TRANSISTOR-DUAL NPN PO.750MW 
TRAN~ISTOR-DUAL PNP PD.bOOMW 
TRANSISTOR MOSCET N-CHIN 10 -72  S I  
TRANSISTOR NPN S I  POm350MW CT.3OOMUz 
TRANSISTOR PNP 2N4917 S I  POsZOOMW 

TRANSISTOR NPN 9 1  10-18 PO.3bOMW 
TRANSISTOR-DUAL PNP PO.6OOMW 
TRAN8ISTOR PNP 2N4917 9 1  PD.2OOMW 
TRANSISTOR NPN SI P O ~ I O O M W  C T D Z O O M ~ Z  
TRANSISTOR NPN 2 ~ 3 8 b b  9 1  10-39 PD.lW 

TRANSISTOR NPN 81 P O ~ I O O M ~  C T D ~ O O M ~ Z  
TRANSISTOR PNP S I  10 -92  PD.3OOMW 
TRANSISTOR NPN 9 1  PD.3OOMW CT.200MHZ 
TRANSI8TOR NPN S I  POm3OOMW Cl.20OMHZ 
TRANSISTOR NPN S I  PO.3OOMW rT.ZOOMUZ 

RESISTOR 2,UPK 1% , 1 2 5 ~  F TC.01-I00 
RESISTOR 3.OlK I% ,125W C TC.01-I00 
RESISTOR 1K 1% ,125W F lCmO+-100 
RESISTOR 3.OlK I% ,125W C TC.01-100 
RESISTOR U.99K 1% ,125W I TC.01-100 

RESISTOR 4,99K 1% ,125W C TC.01-100 
RESI8TOR 5.1 5 %  .25W CC TC.-000/+500 
RE8ISTOR 5.1 5% .25W CC TC.-400/1500 
RESISTOR 3,OlK 1% ,125W C TC.0'-100 
RESI8TOR 1.5K 5 %  .25W CC lC.-40011700 

RESISTOR 4,99K 1% ,IZSW F lC.01-100 
RESISTOR 2K 5% . 2 5 ~  FC TCm-U00/+700 
RESISTOR 3.01K 1% ,125W C TC.01-100 
RESISTOR-TRMR 2K 10% C SIDE-AOJ 17-TRN 
RESISTOR 4,32K 1% ,125W F TC.01-100 

RESISTOR 4 . 9 9 ~  1% ,125W C TC.01-100 
RCSISTDR 4.02K 1% ,125W C TCmOt-100 
RESISTOR 1K 1% ,125W F TC.01-100 
RESISTDI-TRMR ZK 10% C SIDE-AOJ 17-TRN 
REI I ITOR b.98K 1% ,125W F lC.0t-100 

RESISTOR 1 . 0 5 ~  1% , 1 2 5 ~  c ~ ~ . 0 1 - 1 0 0  
RESISTOR I K  1% ,125W C TCm01-100 
RESISTOR 1OK 5 %  .25W FC TC.-400/*700 
RE8ISTOU 1b.ZK 1% ,125W C TC.0t-100 
RESISTOR 1 6 . 2 ~  1% . 1 ~ 5 w  C TC*01.100 

RESIITOR 8 2  5 %  .25W CC TCm-400/+500 
RESISTOR lU.3K 1% ,125W F TC.Ot.100 
RESISTOR 2K 5% .25w FC TCm-Y00/t700 
RESISTOR 3.01K 1% ,125W I TC.0t-100 
RESISTOR 499 1% , 1 2 5 ~  C TC*Ot-100 

RESISTOR 499 1% ,125W C TC.O+-100 
RESISTOR b,99K 1% .IZ5W C lC.0t-100 
RESISTOR 1.24K 1% .125W C lC.0t-100 
RESISTOR 1K 1% ,125W C lC.01-100 
RESISTOR 150 1% ,125W C lC.0t-100 

RESISTOR 7 5 0  5 %  .25W FC T C = - 4 0 0 / + 6 0 0  
RESISTOR 1 . 5 K  58 .25W FC T C = - 4 0 0 / + 7 0 0  
RESISTOR 1 K  1 %  .5W F  TC=O+-100 

Mfr Part Number 

0160-3622 
0160-3611  
Ol  b0 -3611  
O l  bO-$621 
I5001161901082  

1 5 0 0 1 5 6 ~ 9 0 2 0 8 1  

1902-3030 
1901-0535 
1001-0535 
IN825  
1901-0010 

1901-0010 
1901-0010 
1901-0050 
1901-0050 
1901-0050 

1901-0050 
1901-0050 
1901-0131  
1901-0535 

9100-25Sb 
9100-2156 
9100-25Sb 

1854-007s 
1853-0083 
MCE3004 
8PS J b l l  
2 ~ 4 9 1 7  

1854-0023 
1853-0083 
1 N 4 9 I 7  
ICISO-OOII 
Z ~ 3 8 b b  

1 8 5 ~ - 0 0 7 1  
1853-0016 
1854-0071  
1854-0071 
1854-0071 

Ca-1/8-T0-2491-C 
CO-1/8-T0-3Oll-C 
CP-118-TO-1001-C 
C4-118-TO-3011-C 
C4-1/8-TO-VQPl-f 

C0-1/8-70.499I-C 
C IS lGS 
C IS165  
CP=~/~-TO-~OII-C 
C81SZ5 

CY-l/8-TO-Y991-C 
C82025 
C4-1/8-T0-3011-C 
U3P202 
C ~ - l / 8 - T O - 4 3 2 l - C  

CU-1/8-10-4991.C 
C4-1/8-T0-4021-C 
CP-1/8-TO-1001-C 
43P202 
Cb- l /8-TO-b98l -C 

Cb-1/8-TO-1051- I  
C P - l / 8 ~ T O ~ l O O l ~ ~  
C81035 
CP-1/8-TO-ib12-C 
ca - l / 8 -To - l622 -C  

C88105 
c a - l ~ 8 - T O - l 4 1 2 - C  
C82025 
C4.1/8-TO-IOIl-C 
C4-1/8-10-499R-C 

~a -1 /8 -T0 -499R-C 
C~- l / 8 -TO-4991-C  
Cb-1/8-T0.1241-1 
CP-1/8-TO-lOOl-C 
CP-1/8-TO-l51-f 

C B 7 5 1 5  
C B 1 5 2 5  
0 7 5 7 - 0 1 5 9  

Qty 

3 
4 

b 

U 
2 
1 

b 

I 

5 
7 

24 

30 

2 

1 

5 

1 

4 

1 
2 

9 

3 

Reference 
Designation 

C l 4 l  
C20 1 
C203 
C205 
CZlO 

C211 

CRl 
CPZ 
C R ~  
CRZOl 
CRZOZ 

CRZO3 
CR2OU 
CPZfl5 
CU20b 
CP207 

~ ~ 2 0 8  
~ ~ 2 0 9  
CPZlO 
C P Z l l  

L 1 
L 2 
L 3  

0 1 
0 2  
0 1  
0 4 
05 

0 6 
07 
0 0 
0 9 
010 

~ 2 0 1  
0202 
0203 
0204 
U205 

I 
1 2  
R3 
R U 
R 5 

R 6 
I 7  
R 8 
R 9 
RIO x : :  

R11 
R I 2  
R13 
R l 4  
R15  

R l b  
R I 7  
R I  8 
R19 
R20 

R21 
R22 
R23 
R2u 
R25 

R26 
R27 
R2R 
R 2 9  
R32 

R33 
R15 
R3b 
R37 
1 3 8  

::::R10 STAR VALUES 

HP Part 
Number 

0160-3b22 
OlbO-3b12 
0160-3b22 
0160-3b22 
0180-1746 

OIRO-l7Ub 

1902-3030 
1901-0535 
1901-0535 
1902-0777 
1901-0050 

1901-0050 
1901-0050 
1901-0050 
1901-0050 
1901-0050 

1901-0050 
1901-0050 
1901-0535 
1901-0535 

9100-2556 
9100-2556 
9100-2556 

1854-0475 
1853-0083 
1855-0272 
1854-0215 
1853-0089 

1854-0023 
1853-0083 
1853-0089 
185U-0071 
1854-0233 

1854-0071 
1853-0016 
IRSU-0071 
1854-0071 
18511-0071 

nb98-4435 
0757-0273 
0757.0280 
0757.0275 
0698.3279 

0698.3270 
0683-0515 
0683-0515 
0757-0273 
0683-1525 

0698-3279 
0683.2025 
0757-0273 
2100-3109 
0757-043) 

0688-3279 
0898.3558 
0757-0280 
2100-3109 
0608-4470 

0698-UUb7 
0757-0280 
0 6 8 3 - I 0 3 5  
0757-0147 
0757-auu7 

0683-8205 
0698.U307 
0681-2025 
0757-0273 
0698-11121 

0698-4123 
0698-3270 
0698.3223 
0757-0280 
0757-0284 

0 6 8 3 - 7 5 1 5  
0 6 8 3 - 1 5 2 5  
0 7 5 7 - 0 1 5 9  

c 
D 

8 
8 
8 
8 
5 

5 

7 
9 
9 
3 
3 

3 
3 
3 
3 
3 

3 
3 
9 
9 

8 
8 
8 

5 
9 
2 
1 
5 

9 
9 
5 
7 
3 

7 
8 
7 
7 
7 

2 
U 
3 
U 
0 

0 
0 
0 
4 
4 

0 
1 
U 
2 
1 

0 
8 
3 
2 
5 

0 
3 
1 
u 
u 

I 
7 
I 
4 
5 

5 
0 
U 
3 
7 

4  
4  
5  



Table 8-5-3. Re~laceable Parts (Cont'dl. 

RUU 
RPS 
R P b  
R S 3  
RSP 

u l ?  I U l I  
U l 9  

HP Part 
Number Description 

R E 8 1 8 l O R  1.2UK 1 X  .12SW F TCmO+-100  
R E 8 1 8 T O R  22.bK 1 X  . lZSW F TCwO+-100  
RE818TOR-TRMR SOK LOX C 8 I D E - A D J  1 -TRN 
RE818TOR-TRMR ZK 1OX C 8 I D E - A O J  1 -TRN 
R E 8 1 8 T O R  4 . 0 2 ~  1 X  ,125W F l C w 0 + - 1 0 0  

R E 8 1 8 1 O R  Y.OZK 1 X  . 1 2 5 *  I TCwO+-100  
R E 8 1 8 1 O R  1 5 0  1 X  ,125W F TCwO+-100  
R E 8 1 8 1 O R  4 9 9  1 X  ,125W I TC.O+-100 
R E 8 I S T O R  1 . 9 l K  1X  . lZSW F TC.O+-LO0 
R E 8 1 8 T O R  2 K  5 1  .25W I C  T C m - U 0 0 4 + 7 0 0  
R E S I S T O R  4 . 0 2 K  1% . 125W F TC=O+-100  
R E S I S T O R  1 4 . 3 K  1 %  .125W F TC=O+-100  
R E S I S T O R  4 9 9  1 %  . 1 2 5 W  F TC:O+-100 
RE~I~TOR-TRMR SOK I O X  C 8 I D E - A D J  1 -1RN 

R E S I ~ T O R  1 5 0  i X  , 1 2 5 ~  C ~C.0+-100  
R E 8 1 8 l O R  1 0  SX .25W F C  T C w - Y 0 0 4 + S 0 0  
R E 8 1 8 T D R  1 0  S X  .ZSW F C  l C 8 - U 0 0 4 + 5 0 0  
R E ~ I ~ T O R  LK l x  .12SW F  l C w O + - 1 0 0  
R E S I S T O R  2 , 4 9 1  1 %  ,125W F TC.O+-100 

R E ~ I S T D R  1 0 K  1 X  ,125W F TC.01-100 
R E 8 1 8 T O R  1K l X  ,125W f l C w 0 + - 1 0 0  
R E I I S T O R  1 0 1  1 X  . lZSW F T C w 0 + - 1 0 0  
R C 8 I S T O R  1 5 0  1 X  . 1 2 5 *  f TC.0*-100 
R E S I S T O R  4 . 9 9 1  1X  .12SW F TC.01-100 

R E B l S T O R  #,99K 1X , lZSW F TC.01-100 
R E S I S T O R  10m 1 1  .12SW F TC.O+-100 
R L 8 1 8 l O R  U.99K 1 X  ,125W I TC.01-100 

I C  CONV 1 0 - 6 - D I A  1 6 - D I P - C  
I C  OP AMP T O - 9 9  
I C  OP I M P  1 0 - 9 9  
I C  OP AMP 1 0 - 9 9  
I C  OP AMP 1 0 - 9 9  

I C  OP I M P  1 0 - 9 9  
I C  1 4 0 8  CONV 1 6 - D I P - C  
I C  OC AMP 1 0 - 9 9  
I C  3 1 1  COMPARATOR 1 0 - 9 9  
I C  1 4 0 8  CONV 1 6 - D I P - C  

I C  1 4 0 8  CONV 1 6 - D I P - C  

lil I I C  DP AMP 1 0 - 9 9  
I C  1 4 0 8  CONV 1 6 - D I P - C  
I C  OP AMP 1 0 - 9 9  

1 1  I 2 ( I C  SW ANALOG 

I C  OP I M P  1 0 - 9 9  
I C  8W I N A L O G  
I C  OP AM? 1 0 - 9 9  
I C  OC AMP T O - 9 9  
I C  S A T E  T T L  L S  NAND QUAD 2 - I N P  

Mfr 
Code Mfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 8-5-3. Replaceable Parts (Cont'd). 

See introduction to  this section for ordering information 
*Indicates factory selected value 

Reference 
Designation 

UZO5 
UZOb 
UZ07 

Scam by AR TEK MEDU => 

HPPart 
Number 

1 8 2 0 - 1 1 9 6  
1 8 2 6 - 0 3 5 6  
1 8 2 6 - 0 3 5 6  

u o a 0 . 0 7 ~ 8  
uOP0.07UV 
b q b 0 - 0 0 8 0  

2  

3  

; 
8 
2 
2  

5 
P 
8  

Description 

I C  PP TTL L S  D-TYPE POS-EDGE-TRIG COY 
I C  I S S O  CoNV 10-0-D/A 1 6 - D I P - C  
I C  I S S O  CONV 10-0-D/A 16-DrP-C 

(NOTE: 1826ifJ52 REPLA ES 1 8 2 0 - 1 7 8 9 )  
L L ~ N E ~ ~ B - P A R I ~  

EXTRACTOR-PC BOARD BLK PoLYC 
EXTRACTOR-PC BOARD BRN POLYC 
PLUG-HOLE PL-HD FOR ,18S-D-HOLE TFE 

Mfr 
Code 

0 1 2 9 s  
0 3 2 8 5  
0 3 2 8 5  

Z I P 8 0  
Z I P 8 0  
2 8 4 8 0  

Mfr Part Number 

SNTPLSITPN 
AD753OJD 
AD753OJD 

YOYO-0748 
4 0 4 0 - 0 7 4 9  
CVb0-0080 



SERVICE GROUP 6 
HIGH VOLTAGE SECTION 
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Model 3582A Service Group 6 

HlGH VOLTAGE SECTION 
SERVICE GROUP 6 

8-6-1. INTRODUCTION. 

8-6-2. The High Voltage Section contains the necessary circuits to provide all of the CRT 
drive voltages. While most of the circuits may be found on the A13 board (schematics L and 
M), the drive voltages of over + 150V are supplied by the M(A65) high voltage rectifier cir- 
cuit, located beneath the rear of the CRT. Inputs to the L(A13) board are low dc levels and 
TTL blanking signals which are produced in the Display Control section. 

8-6-3. GENERAL INFORMATION. 

8-6-4. Use extreme caution when performing any type of maintenance or adjustment in this 
area. Voltages of up to + 18KV are present on circuit components, even after the instrument 
is turned OFF. High voltage measurements are critical and should be made with the equip- 
ment suggested in Adjustment (Section V). Incorrect adjustment of CRT voltages may lead 
to a shortened CRT life. 

I WARNING I 
Dangerous voltages (up to + 18K V) capable of causing death are 
present in circuits even when the instrument is turned OFF. Use ex- 
treme caution when working in this area. 

8-6-5. HIGH VOLTAGE SECTION THEORY. 

8-6-6. The X Axis and Y Axis Amplifiers L (A13). 

8-6-7. The X and Y Axis Amplifiers are identical, therefore, only the X Axis Amplifier is ex- 
plained in the following paragraphs. 

8-6-8. The X Axis input signal causes the percentage of current in the Differential Current 
Amplifier to vary between Q14A and Q14B. The current is supplied by a constant current 
source Q15. The variable resistor R54 sets the X Axis gain and the variable resistor R60 sets 
the X Axis position. 

8-6-9. The current from the collector of Q14A is converted by the X1 Deflection Amplifier 
to a voltage between + 8Vdc and +. 90Vdc which is used to drive the X1 deflection plate of 
the display CRT. R70 and C29 form a feedback network to provide gain stability. Note that 
each deflection amp has essentially zero input impedance. 

8-6-1 0. The Z Axis Amplifier. 

8-6-1 1. The Z Axis Amplifier controls the intensity of the display by supplying a bias signal 
to the High Voltage Rectifier A65 which in turn operates the control grid of the display 
CRT. 
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Service Group 6 Model 3582A 

8-6-12. The Z Axis input has a voltage proportional to the line length in graphics mode and 
a fixed dc voltage in the alpha mode each multiplied by the position of the front panel pot. If 
the gain of Ul is= where the value RF is the resistance of the FET QlB. Q220.221. and QlA 
generate the gate vocage necessary to cause RF to be proportional to the intensity pot. 4202 is a 
constant current source. 

8-6-13. To produce the character matrix dots in the alpha mode, the H BLANK line is puls- 
ed causing the current Switch (A2 and 43) to blank the display between dots. The current 
from the collector of 4 3  is applied to the Grid Drive Amplifier which supplies a voltage to 
the high voltage rectifier. 

8-6-14. The CRT control grid voltage is produced in the High Voltage Rectifier by a voltage 
shifting circuit which references it to the -4000 Vdc cathode voltage. The amount of max- 
imum intensity is determined by the setting of the Intensity Limit control A13R109. The Z 
Gate input from A13 modulates the dc grid voltage to produce variations in display intensi- 
ty 

8-6-1 5. The High Voltage Oscillator and High Voltage Rectifier M(A13,A65). 

8-6-16. Transistor A13413 and transformer A66T1 together form a class C oscillator 
stimulating the primary of A66T1 with a 20 to 30kHz signal. The highly stepped up signal 
from the secondary of A66T1 is rectified by A65CR1 and filtered by the Pi network filter 
consisting of A65C1, A65C2, and A65R2 providing a -4000 Vdc cathode voltage. This 
voltage is sampled by the feedback network consisting of A65C3, A65R4, A12R46 and 
A13R44. This feedback signal is applied to IC regulator A13U2 regulating the dc level of the 
base winding of A66T1 causing A13413 to maintain the cathode voltage at -4000 Vdc (see 
Figure 8-6-1). 

TP + 1 8  ONLY FUNCTIONS UNDER 
M A I N  CURRENT PATH 

RUNAWAY CONDIT IONS 

TRANSFORMER COUPLFS ACROSS 
TO FORM A TANK C I R C U I T  

T P 1  

NOTE R 4 4 . 9 4 6 . 8 A 6 5 R 4  
FORM A 4 0  1 D I V I D E R  

A 6 5 R 1 7  I S  FOR SAFETY ONLY 

----- 
FEEDBACK C O I L  

----- 

I _ _ - - _  

A 6 5 R 1 7  A 6 5 R 4  SETS DC LEVEL 
FOR AC S IGNAL TO 
BASE OF DRIVER 0 1 3  i 3582-5 6 - 1  

Figure 8-6-1. HV Oscillator Block Diagram. 

Scans by ARTEK MEDLQ * 



Model 3582A Service Group 6 

8-6-17. The focus voltage is determined by a resistor string with two variable resistors. The 
fine adjustment is varied by the Front Panel Focus control. Gross adjustment is provided by 
A65R13. 

8-6-18. A tap off from the secondary output of A66T1 is applied to  a voltage sixtupler 
which increases the voltage to  + 18000 Vdc for the post accelerator. 

8-6-1 9. 'The Flood Gun. 

8-6-20. The Flood Gun circuit supplies an additional source of electrons from a second fila- 
ment in the tube, which cause the phosphor of the CRT to radiate illuminating the graticule. 
A13R105 adjusts the uniformity of the Flood Gun. 

8-6-21. The + 100 Regulator. 

8-6-22. A reference signal is generated by A13U3 at pin 4 and is applied to  the non-inverting 
input pin 3 through a resistor divider network consiting of A13R36, A13R37, and A13R38. 
The output of the Regulator is sensed and compared to  the reference by resistors A13R40 
and A14R39. The result of the comparison is applied to A13U3 pin 2 which drives the pass 
transistor A13Q11 through zener diode A13CR11. A13R41, A13R42 and A13R43 act as a 
foldback current sensing network and supply a voltage between pin 10 and 1 which limits the 
drive to  A1 3Q 1 1 (see Figure 8-6-2). 

1 I 

Figure 8-6-2. + 100V Regulator. 

8-6-3 

8-6-23. A13Q12, A13CRl0, and A13R35 are connected to provide the 13 V relative positive 
and negative Vcc inputs to A13U3. See Figure 8-6-2 for a simplified representation. CR30 
acts as a clamp for the + 100 V output to protect the display from regulator failure. 

CURRENT 
E E Y S F  

011 ,........A 
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Voltage 

107.8 
112.7 
112.7 
108.9 
98.3 

V O L T A C E  S E N S E  

Pin 

6 
7 
8 
9 

10 

Pin 

1 
2 
3 
4 
5 

Voltage 

1 0 0  
104 
102.7 
107 
100 
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8-6-24. TROUBLESHOOTING THE HIGH VOLTAGE OSCILLATOR. 

8-6-25. Because the high voltage oscillator incorporates a closed loop feedback circuit, ac 
signal levels may vary between instruments due to the differences in high voltage settings for 
the CRT. One way of breaking the loop, which permits testing under static conditions, is to 
remove the transistor mounting screws from A13Q13. This opens the circuit at the collector 
of 413 which disables the oscillator. Now, characteristic dc levels may be measured at 
various parts of the circuit, which should aid in determining the malfunction. This technique 
is useful even if the circuit was operating, but failed to produce the proper high voltage 
levels. In this case, areas of concern would involve leaky capacitors or zener diodes. 

8-6-26. If this procedure does not indicate a malfunctioning component, then the problem 
area may exist inside the high voltage rectifier box (A65). Troubleshooting in the high 
voltage recitifier box is not recommended because of the danger from lethal voltages (as high 
as + 18KV) which remain on circuit components even after the instrument is turned off. 
Therefore, the high voltage rectifier box should be replaced as a unit if any of the com- 
ponents within are suspected or known to be defective. 

8-6-27. Perform the following procedure. 

a. Set the LINE switch to OFF. 

b. Remove the top instrument cover and the plastic shield scovering the A13 board. 

c. Remove the two transistor mounting screws from A13Q13. 

d. Set the LINE switch to ON. 

e. Make dc voltage measurements as indicated in Figure 8-6-3. 

f. Set the LINE switch to OFF. 

g. If all the voltages given in Figure 8-6-3 are correct, it is still possible that U2 or 413 is 
defective. 

h. If replacement of all indicated defective parts does not result in an operating oscillator, 
then replace the High Voltage Rectifier. 

i. Once the High Voltage Oscillator is operational, perform the high voltage adjustment 
given in Section V. 
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J1 

+100v  +10ov  
R E M O V I N G  SCREWS 
O P E N S  C I R C U I T  

R 4 5  7C C R 7  

3582-8 .6 -3  

Figure 8-6-3. DC Measurements In The High Voltage Oscillator. 
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A1 3 INPUT ANALOG CHECKS 

To perform the following analog checks, set the TEST switch on the 
top of the A9 board to TEST. All of the signal points are accessible 
through holes provided in the A1 3 plastic cover. 

Gm LOO" 

=!it- -C"- 

-1111- 

-12tl- 

15.1-1,r 
A13 

Analog Signal Points 

@ X-axis input to A1 3 0 Y-axis input to A1 3 

Internal trigger Internal trigger 
0.02v/div;X10 probe 0.02v/div;X10 probe 
Ovdc 2.5cm from bottom Ovdc 2.5cm from bottom 
2msldiv sweep 2msldiv sweep 

@Z-axis input to A1 3 @) High blank 

Internal trigger 0.02v/div;X10 probe 
0.0 1 v1div;X 1 0 probe Ovdc 2.5cm from bottom 
Ovdc 2cm from bottom 2msldiv sweep 
2msldiv sweep int. trigger 

Figure 8-6-4. X, Y, and Z Inputs To A13. 
8-6-6 
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\ 
! I 2  DRIVE A M P L I F I E ?  =, 

Figure 8-6-5. A13 XYZ Amplifiers. REV A,B,C 
8-6-7/8-64 



A65 
Typical Resistance Measures of 03562-66565 
XFMR out of CKT. 

Pins OHMS 

@ HV Oscillator TP 

Internal trigger 
0.5vIdiv 
Ovdc 1 cm from bottom 
X 1 0  probe 
1 Ousecldiv 

A13 
03582-66513 

REV C 
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=+lo0 M L T  REGULATOR - \ 
CP29, 
'. 1 R41 

Figure 8-6-6. Display High Voltage. REV C 
8-6-9/8-6-10 



Table 8-6-1. Replaceable Parts. 

C S 6  
C S I  
C S 8  
C S 9  
CbO 

C b l  
CbS 
C 2 0 l  
c z o 2  
C Z 0 3  

C Z O 4  
COOS 

C R l  
CR2 
CR3 
C a r  
C I S  

C A P A C I T O R - F x D  . O l U C  + - 2 0 1  l K V D C  CER 
C A P A C I T O R - F X D  . O l U F  + - 2 0 %  l K V D C  CER 
CAPACITOR-FXD . l U F  + 8 0 - 2 0 %  lOOVDC CER 
C A P A C I T O R - F X D  . l U f  + 8 0 - 2 0 %  1OOVDC CER 
C A P A C I T O R - F X D  2.2PF +-.ZSPF SOOVDC CCR 

C A P A C I T O R - f X D  l U F + S O - L O X  I S O V D C  AL 
CAPACITOR-FXD 3 o P r  +-sx ~ O O V D C  MICA 
CAPACITOR-FXD . l U F  + 8 0 - 2 0 %  lOOVDC CER 
CAPACITOR-FXD 2 .2UF+-10% ZOVDC T I  
C A P A C I T O R - F X D  . l U F  + 8 0 - 2 0 %  1OOVDC CER 

Mfr 
Code 

Reference 
Designation 

CAPACITOR-CXD . l U C  ' 8 0 - 2 0 %  lOOVDC CER 
C A P A C I T O R - F X D  .O lUF + - 2 O X l K V C D  CER 
CAPACITOR-CXD , O l U F  + - 2 O X l K V C D  CER 
CAPACITOR-FXD l U C + s O - 1 0 %  i S o V D C  A L  
C A P A C I T D R - F X D  .O lUC + - 2 0 %  l K V C D  CER 

Mfr Part Number ; HP Part 
Number 

CAPACITOR-FXD ~ . ~ u c + - ~ o x  ZOVDC TI 
CAPACITOR-CXD 1.ZPC +-.2SPC SOOVDC CER 
C A P A C I T O R - C X D  ~ O O O P C  +-!OX i U v D c  CCR 
CAPACITOR-CXD l o U F + 5 0 - l o X  1SOVDC A L  
CAPACITOR-CXD I I Z U C  + - l o %  8OVDC POLYE 

Description 

I 
- - - -  - --  
l o - 0 1  11 1 1  I c ~ ~ ~ c i i o a - ~ x ~  ; o i s u ~  ;- lox i o o v ~ c  P O L ~ ~  ~ 8 4 8 0  o i b o - 0 1 6 1  
0 1 8 0 - O l e 1  CAPACITOR-CXD SOU?+TS-10% SOVDC A L  I ::::: I 30DSObGOSODD2 
0 1 8 0 ~ 0 1 9 7  CAPACITOR-CXD 2 .2UC+-10% 2OVDC TA l ~ O D 2 2 5 X 9 0 2 0 1 2  

CAPACITOR-CXD , O l U F  +-)OX ZSOVDC 
C A P A C I T O R - F X D  .O lUC + - 2 0 %  ZSoVDC 
CAPACITOR-CXD Z.ZUC+-LOX ZOVDC T I  
CAPACITOR-FXD 1,ZPC +-.ZSP? SOOVDC CER 
CAPACITOR-CXD . O l U ?  + - 2 0 %  l K V D C  CER 

CAPACITOR-CXD . O ~ U F  + - 2 0 %  I K V D C  CER 
C A p A C I T O R - f x D  . O l U F  + - 2 0 %  l K V D C  CER 
CAPACITOR-CXD Z.ZUF+-!OX ZOVDC T I  
CAPACITOR-CXD 1.2PC +-,ZSPC 5OOVDC CER 
CAPACITOR-CXD Z.ZUC+-1OX ZOVDC T I  

C A P A C I T t w - C X D  . O l U ?  + - 2 0 %  l K V D C  CER 
CAPACITOR-CXD . O l U ?  + - 2 0 %  l K V D C  CER 
C A P A C I T O R - f X D  . O l U ?  + - 2 0 %  l K V D C  CER 
CAPACITOR-CXD 2 .ZU?+-10% ZOVDC T I  
CAPACITOR-CXD 1.2PC +-.ZSP? SOOVDC CER 

CAPACITOR-CXD . O l U F  + - 2 0 %  l K V D C  CER 
CAPACITOR-CXD , O l U F  + - 2 0 %  l K V D C  CER 
CAPACITOR-CXD .01UC + - 2 0 %  l K V D C  CER 
CAPACITOR-CXD Z.ZUC+-10% ZOVDC TA 
CAPACITOR-CXD i . z P r  +-.ZSPC S O O V D C  CER 

CAPACITOR-CXD L o U F + S O - I O X  15OVDC A L  
CAPACITOR-CXD . l U F  +8O-2OX 1OOVDC CLR 
C A P A C I T O R - C X D  . l U F  + 8 0 - 2 O X  lOOVDC CLR 
C A P A C I T O R - C X D  . l U C  + 8 0 - 2 0 %  lOOVDC CER 
CAPACITOR-CXD . l U F  + 8 0 - 2 0 %  lOOVDC CER 

CAfACITOR-CXD , O l U ?  + - 2 0 X  l K V D C  CER 
CAPACITOR-FXD . l U *  + 8 0 - 2 0 1  lOOVDC CLR 
CAPAClTDR-CXD .1UF + 8 0 - 2 0 1  lOOVDC CER 
CAPACITOR-CXD .O lUC + - 2 0 %  l K V D C  CER 
CAPACITOR-CXD 68OOPC +-!OX 2OOVDC P D L Y E  

C A ~ A C I T O R - C X D  ~ . ~ U C + - l O X  ZOVDC TA 
CAPACITOR-CXD Z .ZUF+- lOX ZOVDC T I  
CAPACITDR-CXD 2 . 2 U ~ + - l O X  ZOVDC T I  
CAPACITOR-CXD Z .ZU?+-10% ZOVDC T I  
CAPACITOR-CXD . l U ?  + 8 O - 2 0 %  lOOVDC CCR 

CAPACITOR-CXD Z.ZUC+-LOX ZOVDC T I  
CAPACITOR-CXD . l U F  + 8 0 - 2 0 %  lOOVDC CCR 
CAPACITOR-CXO l 3 0 P r  +-SX 3OOVDC M l C A  
C I P I C I T D R - C X D  1 3 0 P C  +.SX JOOVOC M l C A  
CAPACITOR-CXD . l U F  + 8 0 - 2 0 %  lOOVDC CER 

C A P A C I T O R - C X D  .1UF + 8 0 - 2 0 %  ~ O O V D C  CER 
CAPACITOR-CXO . l U F  + 8 O - 2 0 %  1OOVDC CLR 

D I O D E - z N R  2 0 V  5 %  0 0 - 7  PD8,OW TC1+.0111 
D IODE-ZNR 38.3V SX 0 0 - 7  PDw.4W TCw+.O8lX 
D IODE-ZNR 38.3V SX 0 0 - 7  PO..YW T C ~ + . O 8 l X  
D IODE-ZNR b.19V 5 %  D O - 1  PD..4W TC.+.OZZX 
DIODE-ZNR 2OV 5 %  0 0 - 1  PD..QW TCm+.O lJX  

See introduction to this section for ordering information 
*Indicates factory selected value 

Scam by ARTEK MEDIA * 



Table 8-6-1. Replaceable Parts (Cont'd]. 
h I I I 

Reference HP Part 
Number 

Description 

DIODC-8MITCHING 12OV SOMA I O O N S  
DIODL-PMR R L C T  bOOV ?SOMA 0 0 - 2 9  
D IODE-ZNR b . IPV 5 %  0 0 - 7  PD*,UW TC*+.O22X 
DIODE-ZNR 11.5V 5 %  0 0 - 7  PD*.UW TC*+.OSPX 
DIODE-ZNR b.19V 5 %  DO-? PD*.OW TC*+.022X 

DIODE-ZNR 18.3V 5 %  0 0 - 7  pDW.4W TC*+,O81X 
D lODC-ZNR b . IPV 5 %  0 0 - 7  PD..OW TC.+.022X 
D I O D E - Z N R  b.19V 5 %  DO-? PDm.4W TCm+.022X 
D l O D C - S W I T C H I N G  1 0 V  SOMA 2 N 8  0 0 - 3 5  
D I O D C - 8 W I T C H I N G  5OV SOMA 2 N S  0 0 - 1 5  

DIODE-PMR RECT bOOV ?SOMA 0 0 - 2 9  
DIODE-PMR RECT bOOV ?SOMA D O - 2 9  
D 1 0 0 t - Z N R  b.19V 5 %  DO-? PD..YW TC*+,O22X 
DIODE-ZNR b.19V 5 %  0 0 - 7  PD8,YW TC*+.O22X 
DIODE-ZNR b.19V 5 %  0 0 - 1  PD8.4W TC.+.022X 

DIODE-ZNR bI19V 5 %  0 0 - 7  PO*.YW TC*+.022X 
DIODE-ZNR b.19V 5 %  0 0 - 7  PO..VW TC.+.022% 
DIODE-ZNR b.19V 5 %  0 0 - 7  PDm,4* TCm+.022% 
DIODE-ZNR 1 0 , I V  5 X  DO-1S P D * l W  TC*+ ,075% 
DIODE-ZNR 34.8V 2 %  DD-7 PO*,YW TC*+ ,078% 

D I O D E - 8 W I l C H I N G  3 0 V  SOMA 2 N 8  0 0 - 1 5  
DIODE-PWR R E C l  bOOV ?SOMA 0 0 - 2 9  
DIODE-ZNR 1 1 5 3 8 0 8  l 2 O V  5 X  0 0 - 2 9  PD.5W 
D I O D E - S W I T C H I N G  3 0 V  SOMA 2 N 8  0 0 - 3 5  
D IODE-SCHOTTKY 

F U S E H O L D E R ~ C L I P  TYPE 2 5 0 - F U S E  
CUBE ,6A 2 5 0 V  S L O - 8 ~ 6  1 .25x .25  U L  

C O I L - M L D  4OUu 1 0 %  0.20 ,29bDK.9b0LC-NOM 
C O I L - M L D  2OOUH S X  Qmbs  .155DK.175LC-NOM 

T R A N S I ~ T O R - J C E T  DUAL N - C H I N  0-MODE 8 1  
TRANSISTOR NPN 8 1  ~ 0 ~ 5 0 0 ~ ~  F t m z o o M n z  
TRANSISTOR NPN SI P o ~ x o o r w  FT*ZOOMHZ 
l R A N 8 I S T O R - D U A L  NPN PD*75OMW 
~ R A N S I S T O R  PNP 9 1  p D m B 1 o r w  FT*ZSOMHZ 

T R A N S I 8 T O R  NPN S I  PD8100MW FT.200MHz 
T R A N 8 I S T O R  PNP 8 1  1 0 - 1 9  P D * l W  fT.200MHZ 
T R A N S I S T O R  NPN 8 1  1 0 - 1 9  P D * l W  F l * 2 0 0 M H z  
T R A N S I S T O R  NPN S I  PDB300MW CT*200MHZ 
T R A N S I S T O R  NPN 2 N 3 4 4 O  S I  1 0 - 5  PDmlW 
HEAT S I N K  1 0 - 5 / 1 0 - 1 9 - P K G  

TRANSISTOR NPN 8 1  1 0 - b b  PD*ZOW f l * l O M H Z  
HEAT S I N K  SGL TO-bb-PKC 
T R A N S I S T O R  NPN Z N 5 4 4 O  8 1  1 0 - 5  P D * l W  
HEAT S I N K  TO-S/TD-39-PKG 
l R A N 8 l S l O R  NPN Z N 1 8 7 9  5 1  TO-bb  PDwSSW 
HEAT D I N K  8 G L  TO-bb-PKG 

TRANSISTOR-DUAL NPN PD*?50MW 
T R A N S I S T D R  NPN S I  PD8300MW CT*200MHZ 
TRANSIBTOR PNP SI P o . B i o r n  CT*ZSOMHZ 
T R A N S I S T O R  NPN S I  PD8300MW CT.200MHZ 
T R A N S I 8 T O R  PNP S I  1 0 - 1 9  PD.IW CT*200MHZ 

T R A N ~ I S T O R  NPN 8 1  1 0 - 1 9  P D * l W  CT*200MHZ 
T R A N S I 8 T O R  PNP S I  PDm1lOMM CT*250MHZ 
T R A N S I S T O R  NPN 8 1  PDw100MW F l 8 2 0 0 M H Z  
T R A N S I S T O R  PNP 8 1  1 0 - 1 9  PDWlW CT*2OOMHZ 
T R A N S I S T O R  NPN 8 1  1 0 - 1 9  PD.lW F l m 2 0 0 M H Z  

TRANSISTOR-DUAL NPN PD875OMW 
T R A N S I S T O R  NPN S I  P D 8 5 0 0 M ~  CTm200MHZ 
T R A N 8 I S T O R  P N P  8 1  PD83 lOMW F l 8 2 5 O M H Z  
T R A N 8 I S T D R  NPN 8 1  PDm100MW FT82OOMHZ 
T R A N S I 8 T O R  PNP 8 1  1 0 - 3 9  P D 8 l W  F l * 2 0 0 M H Z  

T R A N S I S T O R  NPN 8 1  T O - 1 9  P D * l W  f l * 2 0 0 M M Z  
TRANSISTOR PNP 8 1  PD831OMW FT*ZSOMHZ 
T R A N 8 I S T D R  NPN S I  PD8300MW P T 8 2 0 0 M H Z  
TRANSISTOR P N P  81 1 0 - 1 9  PD* IW F l 8 2 O O M H Z  
T R A N S I 8 T O R  NPN 8 1  1 0 - 1 9  P D m l W  F l 8 2 O O M H Z  

T H V R I ~ T O R - 8 C R  1 0 - 5  VRRM.100 
T R A N 8 I S T O R  PNP 5 1  1 0 - 3 9  PDWIW f l * 2 0 0 M H Z  
l R A N S I 8 T O R  NPN 8 1  PD.IOOMW F l * 2 0 0 M H Z  

RE818TOR-TRMR ZOK 1 0 %  C TOP-ADJ  1 -TRN 
RC8ISTOR-TRMR 2OK 1 0 %  C TOP-ADJ  1 - T R N  
RL818TOR-TRMR SOK 1 0 %  C TOP-ADJ  1 -TRN 

a I S ~ K  sx - z w  P C  T C ~ - ~ ~ O / + O ~ O  
1 R 8 1  TOR 2  t U . 5 X  , p W  ?C TC*-40.0/+70 

s e 8  introduction to' his sec Ion for ordenng Inform 
*Indicates factory selected value 

Mfr I Mfr Part Number Code 

o i l 2 1  c s z 2 z s  
ion 
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Table 8-6-1. Replaceable Parts (Cont'd). 

See introduction to  this section for ordering information 
*Indicates factory selected value 

Scans by AR TEK MEDL4 => 

Mfr Part Number 

2100-3253 
~ 4 - 1 / 8 - T 0 - 1 0 0 1 - ~  
~ 4 - 1 / 8 - T 0 - 1 5 0 3 - 1  
C4-1/8-T0-3012-1 
C4-1/8-TO-Z432-C 

(4-1/8-TO-l301-F 
C4-1/8-TO-bOYR-C 
c a - 1 / 8 - ~ 0 - 1 0 0 1 - r  
C l l l 3 5  
C I2725  

~ 4 - 1 / 8 - T O - l 3 0 1 - F  
C81115 
C4-1/8-TO-4021-1 
C4-1/8-TO-ZOl-f 
(4-1/8-TO-201-f 

C4-1 /8 -TO- I402-~  
C4-1/8-T0-7Sl-F 
C4-I/(-TO-lb21-C 
C 4 ~ 1 / 8 - T O - l l 1 1 - f  
C4-1/8-T0-4991-f 

C4-118-~0-4891-1 
(4-118-TO-4751-1 
CB ls25  
t4-118-TO-IORO-I 
C~-I/~-TO-IORO-C 

0757-0190 
E l 4 3 3 5  
(4-1/8-TO-1402-F 
c a - i / 8 - T 0 - 7 i S i - F  
O7b4-0005 

CY-1/8-10-3011-f 
E87535 
2100-0558 
C4-1/8-T0-604R-F 
C4-1/8-TO-bOYR-C 

~ ~ 3 0 0 5  
~ 0 - 1 / ~ - ~ 0 - 3 0 1 1 - 1  
C81045 
~ ~ - 1 / 8 - ~ 0 - 3 0 1 ~ - ~  
CY-1/8-TO-1003-F 

2100-3214 
C4-1/8-T0-1001-C 
C4-1/8-T0-1003-f 
CB22b5 
C B l z l 5  

H C Y C 1 / 8 - ~ 0 - 3 9 2 3 - ~  
CB391S 
~ ~ - 1 / 8 - ~ 0 - 1 0 0 l - f  
2100-3212 
Ca-1/8-TO-324R-C 

(4-1/8-TO-1001-F 
~ ~ - 1 / 8 - T 0 - 1 0 0 1 - F  
C4-1/8-T0-1782-F 
2100-0154 
Co-l/8-T0-4OLR-C 

C4-1/8-TO-lb21-F 
C4-1/8-TO-l13l -F 
C4-1/8-TO-4991-F 
C U - I / ~ - T O - Y ~ ~ I - F  
ca - l /8 -To-4?g l -C  

C B l s Z s  
C4-l/8-TO-lORO-F 
LBO335 
c ~ - ~ / ~ - T o - ~ o R o - c  
0757-0190 

C4-1/8-T0-49I l -C 
C4-1/8-T0-4IPl -F 
Ca-1/8-TO-4751-F 
CBISZS 
C4-148-TO-IORO-C 

€BY335 
C4-1/8-TO-1ORO-C 
0757-0190 
2100-5112 
C4-1/8-TO-Y99R-I 

Mfr 
Code 

28480 
2 4 ~ 4 ~  
24546 
24546 
2454b 

ZYSYb 
2454b 
zusub  
01121 
01121 

24546  
01121 
245Yb 
2454b 
2454b 

24546 
ZYS4b 
2454b 
2454b 
2YSYb 

ZYSYb 
2454b  
01121  
24SYb 
2 ~ 5 ~ 6  

28U80 
01121 
24541 
zusub  
28480 

24S4b 
01121 
28480 
24SYb 
2YSUb 

01121 
2 ~ 5 4 ~  
01121 
Z Y S Y ~  
2454b 

28480 
24SYb 
ZY5Ub 
01121 
01121 

19701  
01121 
2 ~ 5 4 ~  
28480 
2 4 5 4 ~  

245Ub 
245ab 
245Yb 
28480 
W 5 4 b  

2454b  
2454b 
24546 
2454b  
Z Y S O ~  

01121 
245Yb 
01121 
2 ~ 5 ~ b  
28480 

24546  
2054b  
2454b 
01121 
24SYb 

01121 
2YS4b 
28480 
28480 
245Yb 

Description 

RESISTOR-TRMR 5OK 10% C TOP-ADJ I-TRN 
RESISTOR 1K 1% .125W F TC*O+-100 
RESISTOR 15OK I X  ,125W I TC.01-100 
RESISTOR 30.1K I X  ,125W F TC.01-100 
RESISTOR 24.3K 1% .125W I TC.01-100 

RESISTOR 1,lK 1X ,125W F TC.01-100 
RESISTOR b.04K 1% ,125W f TC.01-100 
RESISTOR IK IX .IZSI r TC.O+-loo 
RESISTOR 11K 5X ,25W CC TCm-400/1800 
RE8ISTOR 2 . V  5X .ZSW CC TCm-400/+700 

RESISTOR 1.3K 1% ,125W C TC.01-100 
RESISTOR I I U  5 1  .25W FC TCm-400/1800 
RESISTOR 4.OZK 1X ,125W C TC.01-100 
RESISTOR 200 1X ,125W F TC.01-100 
RE8ISTOR 200 1 %  ,125W f TC.01-100 

RESISTOR 14K 1X ,125W f TC.01-100 
RESISTOR 750 1X .lZSw C lC*O+-100 
RESISTOR 1 b2K 1X IZSW C TC.01-100 
RESISTOR 1 3 1 3 ~  1X :125w C TC.01-100 
RESISTOR Y.99K 1X ,125W I TC.01-100 

RESISTOR 4,qqK 1X , 1 2 5 ~  F ~C.01-100 
RESISTOR 4 . 7 5 ~  1X .lZSW f TC.01-100 
RESISTOR 1.5K 5X m25W CC TCm-400/1?00 
RESISTOR 10 1X ,125W F TC.01-100 
RESISTOR 10 1X ,125W I TCmO+-100 

RLSISTOR 2OY IX .5w F Tt.01-100 
RESISTOR 4 3 1  5% 5W C t  TCmO17b5 
RESISTOR 14K 1X : 1 1 5 ~  F TC.01-100 
RESISTOR 7 1SK 1X 125W F TC.01-100 
RESISTOR I ~ K  5 %  ZW'MO ~c.01-200 

RESISTOR 3.OlK 1% ,125W F TC.01-100 
RESISTOR 79U 5% .5W CC TC.017b5 
RESISTOR-TRMR ZOU IOX C TOP-ADJ 1-TRN 
RESISTOR b.04K 1X .lZSW C TC.01-100 
RESISTOR b.04K 1X ,125W C TC.01-100 

RESISTOR 30 5 1  .5W CC TC.01412 
RESISTOR 3.OlK 1X .lZSW C TC.01-100 
RE8ISTOR lOOK 5% .ZSW CC TC.-40011800 
RESISTOR 3Oln  1% ,125W F TC.01-100 
sES1STOR lOOU 1% ,125W C TC.01-100 

RESISTOR-TRMR LOOK l o x  C TOP-ADJ 1-TRN 
RESISTOR lOOK 1% ,125w C Tt.01-100 
RESISTOR lOOK 1X .IZSW F TC.01-100 
RESISTOR ZZM 5X .2SW CC TCm-000/11200 
RESISTOR 120 5 %  .25W CC TCm-400/1b00 

R E s I ~ T O R  3VZK I S  .lZSW F TC.01-100 
RESI8TOR 380 5 1  .25W CC TC.-400/1b00 
RESISTOR 1K 1% ,125W F TC.01-100 
RESISTOR-TRMR 200 LOX C TOP-ADJ 1-TRN 
RESISTOR 324 1% .lZSW F TC.01-100 

RESISTOR 1K 1% ,1251 f TC.01-100 
RESISTOR 1K 1% ,125W F TC.01-100 
RESISTOR 1718K 1X ,125W C TC.01-100 
RESISTOR-TRMR 500 10% C TOP-4OJ 1-TRN 
RESISTOR 402 1X .lZSW F TC.01-100 

RE8ISTDR 1,bZK 1X ,125W F TC.01-100 
sESISTOR 1.13K 1% ,125W C TC.01.100 
RESISTOR 4,98K 1% ,125W C TC.01-LOO 
RESISTOR 4,PqK 1X ,125W F TC.01-100 
RESISTOR 4.7SK 1% ,125W C TC.01-100 

RESISTOR 1.SK 5X .25W FC TCm-400/1700 
RESISTOR LO 1% ,125W C TC.01-100 
RESISTOR 431 sx .51 c c  TC*O+?bS 
RESISTOR 10 1X .125W f TC.01-100 
RESISTOR 2 0 ~  1~ .SW F 1~.01-100 

RESISTOR 4,99K 1X ,125W C TC.01-100 
RESISTOR 4 9 9 1  1X 125W F TC.01-LOO 
RESISTOR 4 : 7 5 ~  1% : 1 2 5 ~  C TC.01-100 
RESISTOR 1 SK 5% .ZSW FC TCs-400/+700 
RL818TOR 1; 1X ,125W F TC.01-100 

RESISTOR Y3K 5 1  ,SW CC T~mO17bS 
RESISTOR 10 I X  .lZSW C TC.01-100 
RESISTOR 20K 1X .5W F TC.01-LOO 
RE~ISTOR-TRMR 200 10% C TOP-AOJ 1-TRN 
RESISTOR 499 1% .125W F TC.01-100 

Reference 
Designation 

Rb 
R7 
R 8 
RO 
RlO 

R l l  
912  
~ 1 3  
R l 4  
R1s 

R l b  
R17 
. Q I ~  

R l q  
RZO 

R21 
R11 
R23 
R10 
R25 

RZb 
R17 
1728 
RZQ 
R30 

R3 1 
R32 
R33 
0 4  
R 35 

R3b 
R37 
R18 
R19 
R40 

RUI 
R42 
RU3 
Rua 
R45 

Rob 
(107 
Rae 
RUP 
R50 

R51 
R52 
R53 
RSU 
R55 

R5b 
R57 
R58 
R59 
RbO 

R b l  
RbZ 
Rb1 
Rb4 
Rb5 

Rbb 
Rb? 
Rb8 
Rb9 
R7O 

R? 1 
R72 
R73 
R7a 
R7S 

R7b 
R78 
R70 
ROO 
ROl 

c 
D 

7 
3 
0 
2 
0 

9 
4 
3 
2 
8 

9 
2 
8 
b 
b 

4 
3 
1 
1 
0 

0 
2 
4 
2 
2 

Y 
b 
4 
b 
9 

4 
4 
9 
4 
4 

9 
4 
3 
9 
b 

0 
b 
b 
1 
0 

2 
0 
1 
8 
1 

3 
3 
8 
5 
4 

1 
1 
0 
0 
2 

4 
2 
b 
2 
Y 

0 
0 
2 
4 
2 

b 
2 
4 
8 
5 

HP Part 
Number 

1100-5253 
0757-0280 
0tSt-OYb9 
0757-0453 
0757-0451 

0757-OYZb 
gb98.3497 
0757-0280 
0683-1135 
Ob83-2725 

0757-O42b 
Ob83-1135 
Ob98-3558 
0757-0407 
0757-0407 

Ob98-OY79 
0757-0420 
0757-0428 
Ob98-44b8 
0698-3279 

0698-3279 
0757-0437 
0b83-1525 
0757-034b 
0757-03Yb 

0757-0190 
Ob8b-4335 
0b98-4479 
0b98-4471 
0764-0005 

0757-0273 
0686-7535 
2100-0558 
0b98-1407 
Ob98-3407 

Ob8b-3005 
0757-0273 
Ob83-1045 
0757-047b 
0757-0465 

2100-3214 
0757-OYb5 
0757-OYb5 
0683-22bS 
Ob83- !~15  

0757-0470 
0683-3915 
0757-0280 
?TOO-1212 
0b98-4450 

0797-0280 
0757-0280 
Ob98-3l3b 
1100-0554 
0688-4453 

0757-0428 
Ob98-44b8 
Ob98-3279 
Ob98-3279 
0757-0437 

0683-1525 
0757-03Yb 
Ob8b-4335 
0757-0306 
0757-0190 

0b98-3270 
0b98-3279 
0757-0437 
Ob83-I525 
0757-O34b 

Ob8b-4335 
0757-034b 
0757-0190 
2100-3212 
Ob98-4123 

Qw 

2 
1 
1 

2 
b 

3 

4 

3 
L 
3 
5 

b 

1 1  

5 
5 

1 
1 

1 

I 

1 
3 

1 

1 
I 

1 

2 
1 

2 
2 
2 



Table 8-6-1. Replaceable Parts (Cont'd). 

Reference 
Designation I Number HP Part Description Mfr I Code 

R E S I S T O R  1K I X  . IZSW r TCWO+-iOO 
R E S I S T O R  I K  I X  . IZSW r TC.O+-100 
R E S I S T O R  l 7 . 6 K  1 %  ,115W r T C l O + - 1 0 0  
RESISTOR-TRMR 5 0 0  1 0 1  C  TOP-AOJ I - T R N  
R E S I S T O R  4 0 2  I X  . IZSW r TC.O+-100 

R E S I 8 T O R  l . 6 2 K  1 %  . IZSW r TC.O+-100 
R E S I 8 T O R  1.13K 1 1  , IZSW r TC.0+-100 
R E S I 8 T O R  Y,99K I X  ,125W F T C I O + - 1 0 0  
R E S I S T O R  4,99K 1 %  , IZSW r TCmO+-100  
R E S I S T O R  4.75K I X  . IZSW I TC.O+-100 

RESISTOR I.SK sx . r s w  rc r c . - u o o ~ + 7 o o  
R E 8 I S l O R  1 0  I X  ,125W r TC.O+-100 
R E S I 8 T O R  U 3 K  5 %  .5W CC TCmO+765  
R E S I S T O R  1 0  1 1  . IZSW F TC.O+-100 
R E S I S T O R  1 0 K  I X  .5W r T C I O + - 1 0 0  

R E 8 I S T O R  0.99K I X  . I 2 5 W  I TCmO+-100  
R E 8 I S T O R  U,WK I X  , IZSW F T C I O + - 1 0 0  
R E S I S T O R  U.75K I X  . IZSW I TCmO+-100  
R E S I S T O R  1.5K 5 %  .ZSW FC TC.-9001+700 
R E S I S T O R  1 0  1 %  . I1SW r TCmO+-100  

R E S I S T O R  9 1 K  5 %  .5W CC TC.O+765 
R E S I S T O R  1 0  I X  . I 2 5 W  r TC.O+-100 
R E S I S T O R  2 0 K  I X  .5W F T C l O + - 1 0 0  
RESISTOR-TRMR 5 0 K  1 0 1  C  TOP-AOJ I - T R N  
R E S I S T O P  89 .5K  I X  ,125W r T C I O + - 1 0 0  

R E S I S T O R  I K  1 %  .125W F TCmO+-100  
R E S I S T O R  9 9 9  1 %  ,125W r TC.O+-100 
RE8 lSTOR-TRMR 5 0 K  1 0 1  C  TOP-AOJ I - T R N  
R E 8 I S T O R  9.99K 1 1  ,125W F T C I O + - 1 0 0  
R E S I S T O R  1 1 K  5 2  .25W r C  TC.-4001+800 

RESISTOR-TRMR 5 0 K  I O X  C TOP-AOJ I - T R N  
R E S I S T O R  9.99K I X  ,125W F T C I O + - 1 0 0  
R E S I S T O R  P,99K I X  ,125W r T C I O + - 1 0 0  
R E S I S T O R  9.99K I X  . I 2 5 W  I TC.O+-100 
R E S I S T O R  9.99K I X  . IZSW F TCmO+-100  

R E S I S T O R  84 .5K  l x  , 1 2 5 ~  r ~ C . 0 + - 1 0 0  
R E S I S T O R  6.OYK I 2  . l 2 5 W  r TC.O+-100 
R t S I S T O R  2 0 0  I X  ,125W r TC.O+-I00 
R E S I S T O R  99.9 1 %  . IZSW F T C l O + - I 0 0  
R E S I S T O R  99.9 I 2  . IZSW F TCWO+-100 

R E S I S T O R  2 0 0  I X  .125W r T C l 0 + - 1 0 0  
R E S I S T O R  99.9 I X  . I 2 5 W  I TC.0+-100 
R E S I S T O R  99.9 I X  ,125W r TC.O+-100 
R E S I S T O R  1 0 K  1 1  . IZSW F TC.0+-100 
R E S I S T O R  I Y K  IX ,125W F TC.O+-I00 
R E S I S T O R  4 9 9  1 %  . I 2 5  F  TC=O+-100  
R E S I S T O R  3 3 0  5 8  .25W F C  T C = - 4 0 0 1 + 6 0 0  
R E S I S T O R  3 3 0  5 %  2  W  FC T C = - 4 0 0 / + 6 0 0  
I C  2 5 2 5  OP AMP 1 6 - 5 9  
I C  OP AMP 10.99 
I C  7 2 3  V RGLTR T O - I 0 0  

M I S C E L L A N E O U S  P A R T 8  

CONNECTOR 8 - P I N  M POST TYPE 
CONNECTOR-SGL CON1 P I N  . 0 2 5 - I N - B S C - S Z  SO 
CLEAR P L A S T I C  INSULATOR 

CONNECTOR 1 3 - P I N  M POST TYPE 
STANDOFF-RVT-ON . 5 6 2 - I N - L G  4 - 4 0  THD 

P A D D I N G  L I S T  FOR C R 1  

D I O D E - Z N R  4 . 3 2 V  5 %  DO-7  PDZ.4W T C = + . 0 3 5 %  
D I O D E - Z N R  7 . 3 2 V  5 %  0 0 - 7  PD=.4W T C = + . 0 4 8 %  
DIODE-ZNR 1 0 V  5 %  0 0 - 7  PD=.4W TC=+.06% 

Mfr Part Number 

c 8 - 1 1 8 - 1 0 - 1 0 0 1 - 1  
C Y - 1 1 8 - T O - 9 9 9 R - r  
2 1 0 0 - 3 1 5 5  
C U - 1 1 8 - T O - 9 9 9 1 - I  
C B I  I 3 5  

6 5 5 0 0 - 1 1 3  
ORDER BY D E S C R l P T l O N  

See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 8-6-1. Replaceable Parts (Cont'd). 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Mfr 
Code 

28480 
28480 
28480 
28480 

28480 
28480 
Ob9lS 
28480 
28480 

56289 
Sb289 
28480 
28480 
28480 

28480 
28480 
28480 

28480 
28480 
23430 
a 
28480 

O l l Z l  
01121 
01121 
03888 
01121 

01121 
01121 
01121  
01121 
O l l 2 l  

O l I 2 1  
ZIQ~O 
28080 
28480 
O l l l l  

O l l l l  
O l l Z l  
75042 

28480 
28480 

28480 
28480 
28480 

Reference 
Designation 

A I 
1 2  
A 3 
A 4 

A5 
Ab 
A 7 
A65 
Abb 

c !  
~2 
c 3 
C4 
C 5 

t b  
C7 
C 8 

CRI 
CRZ 
t R 3  
t o 4  
CR5 

R I 
R 2 
R 3 
RU 
R5 

R b 
R 7 
R 8 
R9 
RlO 

el l 
RIZ 
R l 3  
R l 4  
R IS  

R l b  
e l 7  
R20 

V I  
V 2 

Mfr Part Number 

0 3 5 8 2 - 6 4 2 0 1  
01S82-25201 
03582-b ib07  
03585-b ib48  

03585-bIbS1 
03585-bbSbS 
KKC-3 
03S8S-bbSb5 
9100-4OYb 

43OP333ObO 
43OP333ObO 
O l  b0-39bO 
0160-22bS 
O l  bO-39b0 

01bO-0178 
Olb0-0178 
OlbO-0543 

190 I -0183  
1901-0029 
1901.0029 
1oo1.00~9 
I901-0029  

CBIOQS 
CB4725 
€83945 
PvCI~S-3-TO-3004-F 
C810a5 

CB l02s  
CBlObS 
CBlO25 
E8105S 
E8222S 

EBb8Ol 
obq8-5333 
1100-3148 
0698-6442 
C81025 

C8S155 
C82045 
BW20-1-3/!I-J 

2140-0028 
2140-0028 

5040-0402 
5040-0430 
71aO-6957 

Qty 

1 
1 
I 
1 

I 
1 
I 

I 

2 

2 
1 

2 

I 

I 
8 

2 

I 
I 

I 

I 
1 

1 
1 
1 
1 

I 
1 
1 

2 

1 
I 
1 

Description 

HIGH VOLTAGE POWER SUPPLY 
H,V, POWER SUPPLY ASSEMBLYI CON81313 OF: 
HOUSING, HVP8 
CABLE ASSV, HV MULTIPLIER 
CABLE, HVPS-b7 

CABLt bS-CRT-EN0 
H.V. SECTION (PARTS L I S T  BELOW) 
CLAMP 
PC ASSEMBLV, HIGH VOLTAGE 
TRAN8FORMERv HIGH VOLTAGE 

CAPACITOR-~XO ,033Ur + d O X  ~ K V O C  
CAPACITOR-FXO ,033UF +-20X bKVOC 
CAPACITOR-FXO IOOOPF +-20X 8KVDC 
CAPACITOR-FXD ZZPF +-5X 5OOVOC CER 0+-30 
CAPACITOR-FXD IOOOPF +-a01  8KVOC 

CAPACITOR-FXD ,OIUF +-a01 bKVDC 
CAPACITOR-FXO .OIUC +-a01  ~ K v O C  
CAPACITOR-IXD 47OOPF +-a01  OKVOC 

DIODE-HV RECT loKV 5MA 250NS 
DIODE-PwR RECT bOOV 75OMA 00-29 
DIODE-PWR RECT bOOV 75OMA 00.29 
DIODE-PWR R E C T  boov ~ ~ O M A  00-29 
DIODE-PWR RECT bOOV 7SOMA DO-29 

RESISTOR LOOK 5X .25W FC TCm-400/+800 
RESISTOR 0.7K 5X .2SW FC TCm-Q00f+700 
RESISTOR 3901  SX ~ 5 1  CC T ~ m 0 + 8 8 2  
RESISTOR $OM 1X 3W C TCmO*-LOO 
RESISTOR 1K SX ,251 f C  TCa-400/+b00 

RESISTOR 1K SX ,251 fC TCm-400/+b00 
RESISTOR 1OM 5X ,25W FC TtW-900/+1100 
RESISTOR 1K 5X .ZsW FC TCa-400/+b00 
RESISTOR I M  5X .5W CC TCm0*1000 
RESISTOR 2.2K 5X .5W CC TC.O+b47 

RESISTOR 6 8  LOX 5W CC TCmO+4I2 
RESISTOR 8 . 2 5 ~  s i  IW CF T C = - ~ O O O / + Z ~ O  
RESISTOR-TRMR ZM ZOX MG TOP-ADJ I-TRN 
RESISTOR 13M 5X I N  CF TCm-35001+210 
RESIBTOR I K  5 1  .25W FC TCm-QOO/+b00 

RESI8TOR 5.lM SX . 2 5 ~  FC TCm-900/+1100 
RESISTOR 200K SX .25W FC TCm-800/+900 
RESISTOR .75 5X .5W PW Tt=O+- lsO 

LAMP-GLOW A9b-B 9Ol59VDC 7OOUA 1 - 2 - 8 U ~ B  
LAMP-GLOW A9b-B OO/59VDt 700UA 1-2-BULB 

MISCELLANEOUS PARTS 

MOUNT, TRANSfORMER 
MOUNT, TRANSFORMER 
LABEL, INFO 

HP Part 
Number 

0 3 5 8 2 - 6 4 2 0 1  
03582-21201 
03582-blbO7 
03S85-bIb48 

03585-b lb51  
03585-bbSb5 
1400-0908 
03585-bb5b5 
9100-YOUb 

Olb0-4148 
OlbO-4148 
Olb0-3qb0 
0160-2265 
0160-3960 

Olb0-0178 
OlbO-0678 
OlbO-0543 

1Q01.0b83 
1901-0029 
1901-0029 
1901.0029 
1901-0029 

0683-1041 
Ob83-4725 
0686-3945 
Ob98-8018 
0683-1025 

Ob83-1025 
0683-1015 
Ob83-1025 
0686-1055 
Ob8b-2225 

0687-6801 
obq8-5353 
2100-3148 
Ob08-6442 
0603-1025 

0698-SO94 
0683-2045 
0811-3050 

2140-0028 
2140-0028 

5040-0402 
5040-0430 
7120-6917 

; 

2 
0 
b 
8 

1 
8 
8 
8 
5 

5 
5 
7 
3 
7 

8 
8 
b 

8 
b 
b 
b 
b 

3 
2 
2 
5 
9 

9 
7 
9 
1 
9 

7 
5 
9 
5 
9 

I 
5 
7 

2 
2 

7 
1 
1 
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Model 3582A Service Group 7 

FRONT PANEL SERVICE GROUP 
SERVICE GROUP 7 

8-7-1. IN'TRODUC'TION. 

8-7-2. The Front Panel electronics consist primarily of digital switches in push button or 
rotary form, latches, and buffers. The signals derived from the different switch positions are 
latched into buffers and interrogated by the Processor F(A7) over the I/O Bus approxi- 
mately ten times a second. Analog signals are cabled from each front panel control to its 
respective board. Some of the analog signals pass through the mother board via a front 
mounted connector. 

8-7-3. GENERAL INFORMATION. 

8-7-4. Suspected Front Panel problems should be verified using the Internal Self Tests 
(Front Panel Test). These tests will check out the digital circuits and the Rotary Pulse 
Generator (RPG) which is connected to the N(A12) board. Analog controls may be 
troubleshot from the board end of the cables connected to the controls. Analog control 
cables connected to the Display High Voltage section (schematics L and M) may be carrying 
dangerous voltages capable of causing personal injury. 

8-7-5. TROUBLESHOOTING THE FRONT PANEL. 

8-7-6. Removing 'The Front Panel For Service. 

8-7-7. The Front Panel switch electrical pins are accessible when the Front Panel is folded 
forward and down. Use the following procedure for removing the Front Panel. 

a. Disconnect the power and place the instrument on one side. 

b. Remove the four plastic feet and the instruction card holder. 

c. Remove the plastic strips on the top and bottom of the front panel casting using a small 
flat bladed screwdriver (inserted into the slots at the rear of each strip) to pry them out. This 
will reveal the front panel securing screws. 

d. Remove eight screws from the top and three screws from the bottom. 

e. Place the instrument in the normal position with a piece of soft material before the 
Front Panel. 

f. Carefully slide the Front Panel forward while swinging it down taking care that 
connecting cabies do not bind (slide the main digital ribbon cable from beneath the plastic 
guard). 

g. With the Front Panel folded down, remove four screws from the A12 board and 
carefully fold it forward (away from the instrument). 



Service Group 7 Model 3582A 

h. The instrument may now be reconnected to a power source and turned on for board 
level troubelshooting. 

BOTTOM SCREWS 

Front Panel Securing Front Panel Folded 
Screw Locations Out For Service 

Figure 8-7-1. Detaching The Front Panel. 

8-7-8. Troubleshooting The RPG (Rotary Pulse Generator). 

8-7-9. The most typical failure mode of the RPG results in an inability to adjust the start or 
center frequency in the set start or set center modes. To check the entire A12 assembly and 
RPG, go through front panel self-test zero, described in Paragraph 8-7-10. If this test fails, 
remove the front panel and turn the instrument on. As the RPG is turned, pulses should ap- 
pear at pins 1 and 3 (pins 1 and 3 should be complimentary signals). If no pulses appear, 
check for + 5 on pin 4 and gnd on pin 5. If these are OK, the RPG is most likely at fault. 

8-7-10. RPG Front Panel Self-Test. Initiate front panel self-test zero by pressing RESET 
while holding in average RESTART. 

8-7-1 1. Condition codes 6 and 7 show the current RPG count and the most recent RPG in- 
crement, respectively. With the FREQUENCY MODE switch in the 0-25 kHz SPAN or 0 
START positions these numbers should remain unchanged when the FREQUENCY AD- 
JUST knob is turned. When the FREQUENCY MODE switch is in the SET START or SET 
CENTER positions, however, condition codes 6 and 7 should respond to the FREQUENCY 
ADJUST knob. 

8-7-12. Condition code 6 RPG count, should count up or down as the FREQUENCY AD- 
JUST knob is turned right or left, with limits on the RPG count of 000000 thru 061777 (oc- 
tal). 

8-7-13. Condition code 7, RPG increment, shows the most recent change in the RPG count, 
and it should be possible to see the values 000001, 000005, and 000036 while turning the 
FREQUENCY ADJUST knob right at low, medium, and high velocity, respectively. 

Scans by A RTEK MEDlA => 



Model 3582A Service Group 7 

Similarly, turning the FREQUENCY ADJUST knob left at low, medium, and high 
velocities should give RPG increments of 177777, 177773, and 177742, respectively. When 
the RPG count arrives at either of its limits, the RPG increment may be left with a value dif- 
ferent from those listed above; but, otherwise, errors in the RPG increment indicate front 
panel malfunctions. In particular, negative increments while adjusting right, or positive in- 
crements while adjusting down indicate errors. 

Figure 8-7-2. Controls and Connectors. 
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Table 8-7-1. Replaceable Parts. 

Reference 
Designation 

::::A 1  1  

C  1  
c 2  
C 3  

D S i  
0 9 2  
0 9 3  
DSU 
0 9 5  

D S b  
D S 7  
D S 8  
DSQ 
DSIO 

Jl 
JZ 
J 3  

R 1  
R 2  
R  3  
1 0  
R 5  

R b  
R  7  
R  8  
R  0  
R 1 0  

R l 1  
R 1 Z  
R 1 1  
R l U  
R 1 5  

R l b  
R 1 7  

R P I  
R P Z  
R P 3  

9 1  
9 2  
9 3  
s u  
s 5  

s 6  
9 7  
9 8  
9 9  
9 1 0  

9 1  1  
9 1 2  
9 1 3  
9 1 4  
9 1 5  

S l b  
9 1 1  
9 1 8  
9 1 9  
9 2 0  

1 2 1  
9 2 2  
9 2 3  
9 2 0  
9 2 5  

9 2 6  
9 2 7  
9 2 8  
5 2 9  
9 1 0  

9 3 1  
9 3 2  
9 3 3  
s 3 4  
9 3 5  

HPPart c 
Number ID1 

Description 

PC ASSEMBLY, CRDNT PANEL 

C A P A C I T D R - C x D  . I U F  +8O-ZOX lOOVDC CER 
CAPACITDR-?XD 3,3U?+-ZOX 15VDC TA 
C A P A C I T D R - F X D  3,3U?+-20% 15VDC TA 

L E D - V I S I B L E  L U M - I N T a l M C D  ICaZOMA-MAX 
L E D - V I S I B L E  L U M - I N T a I M C O  I?mZOMA-MAX 
L E D - V I 8 1 8 L E  L U M - I N T m I M C O  I?mZOMA-MAX 
L E D - V I S I B L E  L U M - I N T a l M C D  ICm2OMA-MAX 
L E D - V I S I B L E  L U M - I N T a l M C O  ICm2OMA-MAX 

L E D - V I 8 l B L E  L U M - I N T a l M C O  I?.~OMA-MAX 
L E D - V I 8 I R L E  L U M - I N T a l M C O  IFaZOMA-MAX 
L E D - V I S I B L E  L U M - I N T a l U C D  IFmZOMA-MAX 
L E D - V I S I 8 L E  LUM-INl .1MCD 1?.2OMA-MAX 
LED-VISIBLE LUM-INT.1MCD ICmZOMA-MAX 

CABLE-8HLD I ~ A w G  5-CNDCT J G K - J K T  
CDNNCCTDR 1 8 - P I N  M P O 8 1  TYPE 
CDNNCCTDR 7 - P I N  M PDST TYPE 

R E S I S T D R  1 6 5  1 %  ,125W F TC.O+-100 
R E S I S T D R  1 6 5  1 %  ,125W F TC.O+-100 
R E S I 8 l D R  1 6 5  1 %  ,125W ? TC.O+-100 
R E 8 I S T D R  1 6 5  1 %  ,125W ? TC.O+-100 
R E S I S T D R  1 6 5  1 %  ,125W F  TC.O+-100 

R L S I S T D R  1 6 5  1 %  ,125W F TC.O+-100 
R E S I 8 T D R  I b 5  1 %  ,125W F TCmO+-100  
R E S I S T D R  1 6 5  1 %  ,125W ? TC.O+-100 
R E S I S T D R  1 6 5  1 %  ,125W F TCmO+-100 
R E S I S T O R  l b 5  1 %  .125W ? TC.01-100 

R E S I S T D R  1 6 5  1 %  ,125W F TC.0+-100 
a E s I s T D a  u o . 9 ~  1 %  . I ~ S W  r ~ c = 0 + - 1 0 0  
R L S I S T D R  49.9K 1X .125W F  l C W O + - 1 0 0  
R E S I S T D R  3.32K 1 %  ,125W ? TC.0+-100 1 RESISTOR-VAR */SW 5 K  1 0 %  L I N  SPOT-NO 

RESISTOR-VAR W/8W 5 K  1 0 %  L I N  SPST-NO 
R E S I S T O R - V A R I A B L E  WlSW 5 K  OHM; + - l o %  

NETWORK-RES 1 2 - P I N - S I P  . I S - P I N - S P C G  
NETWORK-RE8 1 2 - P I N - S I P  - 1 5 - P I N - S P C G  
NETWORK-RES 1 2 - P I N - S I P  . I S - P I N - S P C G  

8 W I T C H - P I  SPOT MDM .25A 1 1 5 V A C  
SWITCH-P8  8 P D l  MDM , 2 5 1  1 1 5 V A C  
SWITCH-PB SPDT MDM , 2 5 1  1 1 5 V A C  
SWITCH-PB SPDT MOM , 2 5 1  1 1 5 V A C  
S W I T c n - P B  DPDT MDM , 1 2 5 ~  1 1 5 ~ ~ ~  

S W I T C H - P I  SPOT MDM .25A 1 1 5 V A C  
 WITCH-P8 DPDT ALTNG , 2 5 1  1 1 5 V A C  
SWITCH-P8  SPDT MOM , 2 5 4  1 1 5 V A C  
S W I T c n - P B  DPDT A L T N G  . Z ~ A  I I ~ V A C  1 SWITCH-RTRY SPQT-SS . 5 b 2 - D I A  IDX-ANG.30 

SWITCH-PB DPDT ALTNG , 2 5 4  1 1 5 V A C  
S W I T c n - P B  DPDT ALTNG .ZSA LLIVAC 
S W I T c n - P B  DPDT ALTNG .ZSA I I ~ V A C  
S W I T c n - P B  I-STATION 1 5 ~ ~  C-c SPACING 
SWITCH-PB DPDT ALTNG , 2 5 4  1 1 5 V A C  

SWITCH-PB DPDT ILTNG , 2 5 4  I I ~ V A C  
SWITCH-PB D P D l  A L l N G  , 2 5 1  l l S V A C  
S W I T c n - P e  SPOT MOM , 2 5 1  ~ ~ S V A C  
SWITCH-P8  SPOT MOM .25A 1 1 5 V A C  
SWITCH-PB D P D l  A L l N G  , 2 5 1  1 1 5 V A C  

8 W I T c n - P B  5-STATION Z O M M  C-c  SPACING 
S W I T c n - P B  4-STATION IWM C-c SPACING 
S W I T C H - P I  8PDT MDM , 2 5 1  1 1 5 V A C  
SWITCH-P8  4-STATION 15MM C-C S P A C I N G  
s W I T c n - P B  DPDT ALTNG . Z ~ A  IISVAC 

SWITCH-P8  DPDT ALTNG .25A 1 1 5 V A C  
S W I T c n - P B  DPDT ALTNG , 2 5 1  1 1 5 ~ 1 ~  
SWITCH-PB SPDT MOM .25A 1 1 5 V A C  
SWITCH-PB DPDT ALTNG .25A 1 1 5 V A C  
SWITCH-PB DPDT ALTNG , 2 5 1  1 1 5 V I C  

SWITCH-PB SPOT MOM , 2 5 1  l l 5 v A C  
SWITCH-PB DPDT ALTNG , 2 5 1  1 1 5 V A C  
SWITCH-PB DPDT ALTNG . Z S A  1 1 5 ~ ~ ~  
SWITCH-P8  SPDT MOM . 2 5 A  1 1 5 V A C  
SWITCH-ROTARY 1.250 STRUT CTR SPCG) 1 4  

I :::ON INSTRUMENTS P R E F I X E D  1 7 4 7 A  - REMOVE 
N O I S E  L E V E L  POT 2 1 0 0 - 2 5 8 8  FOR REV A .  

Mfr I Mfr Part Number Code 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 8-7-1. Replaceable Parts (Cont'd). 

See introduction to this section for ordering information 
*Indicates factory selected value 

Scam by ARTEK MEDL4 * 

Mfr Part Number 

3100-3438 
3100-3438 

OM8lL897N 
OM8lLB97N 
OM8lL897N 
DM8lL89TN 
OM8lL897N 

0MI lL897N 
OM8lL897N 
O M I I L B ~ T N  
DM8lL897N 
DM8lL897N 

8NTOL8JTOPC 

1!1!!4!!1 

01582-01113 
0 1 ~ 8 a - b l b ~ 8  
O J S 8 2 ~ b I b J b  
S040-8811 
S001-0234 

$041-0217 
1041-0100 

9041-OJbb 

S041-0431 
1041-0098 
SO41-0511 
5041-1666 
~ 0 4 1 - 1 6 4 2  

SOUl-1669 
SOUl-1670 

Mfr 
Code 

28480 
28480 

27014 
27014 
27014 
27014 
27014 

27014 
27014 
27014 
27014 
27014 

1411s  

!if!! 

28480 
28480 
28480 
28480 
28480 

28480 
18080  

28480 

Z8480 
28480 
28480 
28480 
21480 

28480 
28480 

Reference 
Designation 

836 
817 

u l  
UZ 
U 1 
UO 
US 

Ub 
U7 
U8 
UP 
UIO 

U l l  
U I u , t  

QN 

2 

13 

1 
2 
1 

10 
4 

1 2  
S 

S 

I 
1 
1 
2 
1 

I 
I 

Description 

8 ~ 1 1 ~ ~ - R O T A R Y  0.812 81RUl ClR 8PCG1 10 
SWITCH-ROTARY 0.812 81RUl ClR 8PCG1 10 

I C  8 l R  1 f L  L a  NON-INV OClL 
I C  8 l R  11L  LS NON-INV OClL 
I C  B lR  11L  L a  NON-INV OClL 
1C BTR l l L  L 8  NON-INV OClL 
I C  8TR 11L  L I  NON-INV OClL 

I C  BTR 11L  L I  NON-INV OClL 
I C  819  11L  LS NON-INV OClL 
I C  BCR 11L  L 8  NON-INV OClL 
I C  BTR 11L LS NON-INV OClL 
I C  BTR t l L  L 8  NON-INV OClL 

I C  TT 11L  L 8  0-TYPE PO8-EDGE-TRIG PRL-IN 

€%sL'E I T ~ V ~ ~ ! P ! X ~ ~ I I E X ! ~ ~  OUAL 
MI8CELLANEOU8 PARTS 

BRACKET, 8 N I l C u  
CABLE A ~ S E M B L Y ,  VERNIA 
CABLE A ~ S E M B L Y I  NOISE 8 ~ 1 1 ~ ~  
PUSHBUTTON, ~OUARE<MARKER 7 TRACE STORE) 
KEY CAP, 31-84 

KEY CAP, PEARL GRAY 
PU8UBUl10Nl 114, P l y  GRAY 

( 8 1 s ~  l b r  18-20) 
REV CAP, 114, SMOKE GRAY 

(811, 121  14 )  

KEY CAP, SEA BLUE <SHIFT) 
KEY CAP, GREEN CRESTART) 
REV CAP, POWER 8WIlCU 
KEY CAP, PEARL GRAY (FRAMED) 
UEY CAP, SWIlCU POT, CRE8Et) 

UEY CAP.  8MOUE GRAY (CU A RET AMP) 
UEY CAP: P l y  GRAY (CU A RCT PUA8E) 

HP Part 
Number 

3100-3438 
1100-3438 

1820-1159 
1820-1759 
1820-ITS9 
1820-1799 
1820-1759 

1820-1759 
1820-1759 
1820-1759 
1820-1759 
1820-1759 

1820-1997 

1Qf!'SbI7 

03982-01213 
01S8Z-bIb28 
0 3 ~ 8 2 - b I b J b  
S000-8832 
S041-0214 

S041rOZb7 
SO41-0300 

S041-0166 

5041-0432 
5041-0498 
SO41-0511 
5041-1606 
SO4l-1602 

5041-1669 
5001-1b70 

c 
D 

I 
I 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

7 

4 
1 
I 
3 
S 

4 
b 

U 

S 
1 
5 
7 
1 

2 
5 



Table 8-7-1. Replaceable Parts (Cont'd). 

See introduction t o  this section for ordering information 
*Indicates factory selected value 
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Mfr Part Number 

0 3 7 0 - 1 0 0 5  
0 3 7 0 - 1 0 0 1  
0 1 7 0 - 3 0 1 1  

0 3 7 0 - 3 0 0 9  

0 1 7 0 - 2 1 8 8  
0 1 7 0 - 1 0 9 1  
0 1 7 0 - 5 0 0 7  
0 1 7 0 - t ? l l O  
0 1 5 8 2 - 0 7 9 0 4  

0 1 5 8 2 - 0 7 9 0 5  

0 3 7 0 - 2 3 8 3  

Description 

KNDBBI 

KNOB, AMPLITUDE REF LEVEL 
KNOB, PERIODIC/RANDOM 
KNOB, NOISE SOURCE LEVEL 

(FOR 8 / N  PREFIX 1747A,  ORDER P / N  1 0 0 5 )  
KNOB, TRIG LEVEL 

KNOB, FREQUENCY MODE 
KNOB, MARKER P O I I T I O N  
KNOB, AMPLITUDE VERNIER 
KNOB, ADJUST 
KNOB, PREQUENCY SPAN 

KNOB, INPUT S E N B I T I v I T y  

KNOB-BASE-PTR 3 1 8  JGK . 1 2 5 - I N - I D  
( I N T E N S I T Y ,  FOCUS, GRAT.  I L L V M )  

Reference 
Designation 

Mfr 
Code 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  

2 8 4 8 0  

c 
D 

2 
3 
6 

0 

4 
b 
1 
2 
2 

1 

1 

HPPart 
Number 

0 3 7 0 - 1 0 0 5  
0 3 7 0 - 1 0 0 b  
0 3 7 0 - 3 0 1 1  

0 5 7 0 - 3 0 0 9  

0 3 7 0 - 2 1 8 8  
0 3 7 0 - 1 0 9 1  
0 5 7 0 - 3 0 0 7  
0 3 7 0 - 2 1 1 0  
0 3 5 8 2 - 0 7 9 0 4  

0 5 5 8 2 - 0 7 9 0 3  

0 3 7 0 - 2 3 8 3  

Qty 

1 
1 
1 

1 

1 
1 
2  
1 
1 

2  



Table 8-7-1. Replaceable Parts (Cont'd). 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Mfr 
Code 

28980 
28980 

28980 
51289 
8 9  

28480 
28980 

29591 
ZOSPb 

28080 

01295 
01295 
01295 
0 1 ~ 9 5  
01295 

1 4 4 8 0  
28080 
28080 
1 4 4 8 0  
1 4 4 8 0  

Mfr Part Number 

035IP-bIb20 
03582-bb112 

0160-1b22 
15OD330XOO1SAZ 
150013OX0015A2 

IZSl.S259 
1251-5251 

C9-118-10-2003-f 
C9-118-TO-5622-I 

1810-0099 

~NTOLSlON 
SN74LSO1N 
SNTOL8OZN 
~ ~ 7 9 ~ 8 7 9 ~  
SNTOLS121N 

ORDER BY D E S C R I P T I O N  
0 3 8 0 - 1 1 2 2  

01582-01117 
ORDER BY D E S C R l P T l O N  
ORDER B Y  D E S C R I P T I O N  

Qw 

3 
1 

2 

1 
I 

1 
2 

9 

2 

7 

1 

2  
1 

c 
D 

3 
Z 

8 
b 
b 

0 
9 

5 
8 

7 

7 
0 
b 
8 
0 

3  
5 
8 
2  
3 

Reference 
Designation 

A12 

C 1 
c 2  
C 3 

J I 
JP 

R l  
R2 

RPI 

U I  
U 2 
U 3 
Ua 
US 

Description 

ROTARY PULSE GENERbTOR WfCABLE 
PC ASSLMILY, RPG 

CAPACITOR-FXO .IUF +80-20( IOOVOC CLR 
CAPACITOR-IXO .13UI+-ZOX 1SVOC TA 
CAPLCITOR-IXD .33UF+-20% 15VOC TA 

CONNECTOR 18-PIN M POST TYPE 
CONNECTOR 5-PIN M POST TYPE 

RESIITOR 2001 1X ,125W F TC.O+-100 
RESIITOR sb.2K 1X ,125W I TCnO+-100 

NETWORK-RLS lZwPIN-SIP .IS-PIN-SPCG 

I C  GLTE TTL L8 NAND TPL 3-INP 
IC GATE TTL LS NbNO Dub0 2-INP 
I C  GATE TTL LS NOR QUAD 2-INP 
I C  T I  TTL LS 0-TYPE POI-LOGE-TRIG 
IC MV TTL La MONOSTBL RETRIG OUAL 

MI8CELLbNEOUS PART8 

STANDOFF-HEX 1 - I N - L G  6 - 3 2  THD 
SPACER-SNAP- IN  . 2 5 0  LG; FOR . I 5 6  D I A  
PLLSTIC CAILE CLAMP 
STANDOFF-HEX . 5 6 2 - I N - L G  6 - 3 2  THD 
STANDOFF-HEX 1 - I N - L G  6 - 3 2  THD 

""SPACER 0 3 8 0 - 1 1 2 2  HOLDS P L A S T I C  C A B L E  
CLAMP 0 3 5 8 2 - 0 1 2 1 7  TO A 1 2  BOARD. 

HPPart 
Number 

03582-b1b20 
03582-bb112 

01bO-3622 
0180-0195 
0180-0195 

1251-5219 
1251-5253 

0757-0172 
0757-0959 

1810-0099 

1820-1202 
1820-1198 
1820-1191 
1820-1112 
1820-1913 

0 3 8 0 - 1 2 2 9  
" x 0 1 8 0 - 1 1 2 2  

03582-01217 
0 3 8 0 - 1 2 2 8  
0 3 8 0 - 1 2 2 9  



Table 8-7-1. Replaceable Parts (Cont'd). 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 8-7-1. Replaceable Parts (Cont'd). 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Mfr Part Number 

01580-20707 
SOYO-8lOY 
1510-0110 
2950-0100 

1510-0111 
01582-ZOCOI 
1250-0081 
IOIO-0069 

Mfr 
Code 

28080 
28480 
28480 
28080 

28Y80 
28480 
28480 
28480 

Description 

FRONT PANEL, MISCELLANEOUS 
3PACERv POT 
LIGHT PIPE 
BINDING POST AS8Y SGL SGL-TUR JOK BLK 
NUT-HEX-DBL-CHAM 3f8-12-THD .188-1N-lHK 

BINDING POST ASSY SGL SGL-TUR JGR RED 
SHIELD, NUT (MPI2)  
CONNECTOR-Rt BNC FEW 8GL-HOLE-FR YO-OHM 
Bu8HING-PNL ,128-ID .341-LG I f0-12-THD 

Reference 
Designation 

HP Part 
Number 

03580-20701 
5090-8100 
1510-0110 
2950-0199 

1510-0111 
03582-ZObO1 
1250-0081 
l410-0069  

c 
D 

7 
2 
I 
0 

S 
4 
I 
3 

QN 

1 
1 0  
2 
2 

2 
Y 

0 
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Model 3582A Service Group 8 

H P-I B 
SERVICE GROUP 8 

8-8-2. The HP-IB board provides an isolated link between the Processor and the HP-IB 
connector. Bus protocol is handled by a nanoprocessor which also sequences the operation 
of devices and circuits on the board through the data/instruction bus, device select, and 
direct control outputs. The HP-IB board communicates with the Processor using an inter- 
rupt scheme. The Processor F(A7) controls the HP-IB board by entering commands through 
the command register. 

8-8-3. GENERAL INFORMATION. 

8-8-4. The HP-IB board is the only board which may be removed from the instrument 
allowing full manual control to continue. Thus, if processor problems are suspected, try 
removing the HP-IB board from the instrument. This will help to eliminate I/O Bus pro- 
blems where one or more.lines may be held low, possibly resulting in an inability to enter a 
Front Panel Self-Test. Operation of the board is dependent on a clock signal from the Tim- 
ing board C(A3). The HP-IB board has its own internal self-test loops in addition to 
Signature Analysis (SA) . 

8-8-5. TROUBLESHOOTING THE HP-IB BOARD. 

8-8-6. Installation of HP-IB Board. 

a. Install the board and check the following: 

1. + 12 V at XMA(18) 
2. - 18 V at XMB(18) 
3. + 5 V at XMA(17) 
4. 4 MHz clock at XA2B(N) 

b. Adjust VBG at TP3 with the pot to the voltage marked on U 16 ( k  .2 V). 

8-8-7. Troubleshootiug Procedures. 

8-8-8. The first thing to do if there are problems associated with remote operation is to run 
the Blinking Light Test. If the A2 board passes this test, the board is OK and the problem is 
probably with the processor. Check that the FLG and STS lines to the processor aren't being 
held low and use the front panel I/O bus test to check the bus lines from the processor 
(details are given on the last page of this section). 

8-8-9. If the board fails the Blinking Light Test, go to SA Test 1. This test runs through the 
test program until an error is detected and then branches to the end. This is in order to retain 
a signature characteristic of the error. If it passes this test, check the LED. If it fails, go to 
Test 2. This is the same as Test 1 except that it doesn't branch to the end on an error, allow- 
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Service Group 8 Model 3582A 

ing SA troubleshooting. There are SA flow charts following this test that follow data flows. 
If the board fails the initial check of Test 2, the test program is wrong and the following tests 
check out the processor and instruction ROM. 

NOTE 

For each test, the board is preset by momentarily shorting TPl to 
ground. If you get a wrong signature, preset the board again and 
recheck. 

NOTE 

Be sure NO HP-IB cable is connected to the rear panel. 

8-8-1 0. Blinking Light Test. 

a. Set the HP-IB address to 1018. (1000001) 
b. Preset the board by momentarily shorting TPl  to ground. 
c. A blinking light indicates the board is OK. If the light doesn't blink, go to SA Test 1. 
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Table 8-8-1. SA Test 1 Overall Test With Program Branching. 

I 
Address switch = 101 

Clock J l ( 3 )  1 
SA Test Jack J 1 Start J 1 (4) 1 

Stop J 1 (5) 1 

Preset board by momentarily shorting TP1 to ground and disconnect the HP-IB cable. 

Check the SA signature at + 5 V. Should be 9C81. A correct signature at this point in- 
dicates the test ROM is generating the right test program which should make the light 
blink. If it is not blinking, check the LED itself. If the SA signature checks bad, check J 1(4) 
and J l (5 ) .  If the lines are static go to SA Test #3 otherwise go to the SA Test 1 Trouble 
Table and attempt to localize the trouble. Then continue with SA Test 2 to pinpoint the 
trouble. 

SA Test 1 Trouble Teble 

Code - Possible Trouble 

951 5 
51 59 
159A 
59A4 
6929 
29F3 
70FC 
32HF 
29F3 
70HA 
3696 
ASC 1 
H6PC 
6PCP 

PCP5 
UP64 
593A 
4PC7 
H5H8 
5H82 
OAU9 
U9H5 
C45H 
66PO 
PFHF 

U16(37) signal. 
U16(37) signal. 
U16(32) signal. 
U16(32) signal. 
U16(33) signal. 
U16(36), U16(35), U16(31) signals. 
U16(36) shorted to ground. 
U16(35) shorted to ground. 
U16(31) shorted to ground. 
U16(36), U16(35), U16(31) signals. 
U16(36), U16(35), U16(31) signals. 
U9(6), U1(8), U1(3), to Data Bus or Device Select to U24(13), U3(1). 
Received wrong data thru Bus; Data Latch U5, U6. 
Received wrong data thru Bus Control Latch U23, U8, U9, U38, U39, 

U21, U22, U26, U27. 
Received wrong data thru BPC - Data Latch U30. 
Error in EOI line. 
Error in ATN line. 
Error in REN line. 
Same as H6PC; U35. 
Same as PCP5; U30. 
Error in REMOTE line; not necessarily in "REN". 
Same as 6PCP. 
Error in IMD not floating bus lines. 
Same as H6PC. 
No ATN interrupt. 
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Table 8-8-2. SA Test 2 General SA Test 

(Same as Test 1 without branching) 

Address switch = 1 048 

Clock J l ( 3 )  1 
SA Test Jack J1 Start J l ( 4 )  J- 

Stop J l ( 5 )  -L 
Preset board by momentarily shorting TP1 to ground. 

Check the SA signatures at + 5  V and at U16(1). These should be UHC8 and FUU5 
respective1 y. 

If either signature checks bad, a wrong test program is being generated. Continue with SA 
Test 3 in this case. 

If both signatures check OK, pinpoint the trouble by using the SA signatures given as 
follows: 

Flow Chart 1 : Bus Buffers- Isolation Circuits- Processor 

(Test Jack J 1 

4221 u 3 5 m  
682A 4 
1 P41 7 
981 9 8 
587U 13 
15P8 14  
U2PU 17 
FAC 5 18 
1AOO -U27(7) 
F377 9 
CUP2 11 
C306 U28(10) 
FF06 U21(4) 

3UUH 5 
P3UU 12 
1 A00 13 

187A U16(11 
810A 2 
14HH 3 
P3C 1 4 
UU63 5 
POU 1 6 
6HP4 7 
A4PC 8 
980F- 9 
7UUC 26 
F7UU 3 1 
7UPO 3 2 
UU63 3 3 
POU 1 34  
187A 35 
6HP4 3 6 

37 
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Model 3582A Service Group 8 

Table 8-8-2. SA Test 2 General SA Test (Cont'dl. 
Flow Chart 2: I10 Bus - I10 Buffers - Processor 

(Test Jack J 1 

UHUC 
799c 
C771 
458C 
A1 92 
424H 
8C06 
UBHA 

U32(21 0884 
4 AOAA 
6 7905 
8 6060 

18  61UF 
16 57A1 
14 FCCH 
12 C113 

187A 
810A 
14HH 
P3C1 
UU63 
POU 1 
6HP4 
A4PC 

Flow Chart 3: Device Select I 
(Test Jack J 1 

P6A8 
44AF 
7C13 
9U3A 
H519 
9.1 U8 
7F68 
POC 5 
3H6 1 
H417 

Flow Chart 4: lncomming Buffer and Isolation Circuits I 
Address switch = 104, I 

This test writes out through U35 and back through the buffers and 
isolation circuits, allowing SA testing. 

Clk: U16(16) 1 

Start: U16(9) 1 I 
Stop: U16(9) -L I 
Preset Board + 5 Signature 3395  I 

H966 
FBFU 
BPFC 
919A 

H966 
BPFC 
043P 
C560 
434c 
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Table 8-84. SA Test 3. 

Remove U34 

Verify that U16(29) is high; a low level at this pin means that the nanoprocessor is con- 
stantly being interrupted due to a DC level problem. Check the interrupt circuitry to deter- 
mine what holds U16(29) low. 

Check for a clock signal at J2(41; the absence of a signal indicates a nanoprocessor pro- 
blem. 

Address = 1 008 

Clock J2(3) 1 

SA Test Jack J2 Start J2(4) 1 

Stop J2(5) -L 

+ 5 Signature 7A70 

Check for following signatures: 

U16pin 1 
pin 2 
pin 3 
pin 4 
pin 5 
pin 6 
pin 7 
pin 8 
pin 9 
pin 10 
pin 1 1 

+ 5 v  

C2 1 A 
HA07 
HOAA 
PO30 
4442 
4U2A 
0772 
9635 
1734 
8P54 
0000 
7A70 

U16 pins 17,26,28,30,33,38 all zero 

U 1 6 pins 1 2-40 except above, 
all ones (7A70) 

U15pin 9 
pin 10 
pin 1 1 
pin 13 
pin 14  
pin 15 
pin 16 
pin 17 

Change addess to 000,. (0000000) 

Check for following signatures: 

U15pin 9 
pin 10  
pin 1 1 
pin 13 
pin 14 
pin 15 
pin 16 
pin 17 

UAU6 If any of the signatures are bad, the 
HOPU problem is either the ROM or the nano- 
U255 processor. 
4AF2 
UAU7 If all signatures are OK, continue with 
7412 SATest4. 
PUPP 
U6A5 Insert U34 
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Table 8-8-4. SA Test 4. 
Address = 177* (1111111) 

Clock J313) 1 
SA Test Jack J3 Start J3(4) 1 

Stop J3(5) -L 
Check that U16(29) is high 
Preset board 

Check for the following correct signatures: 

U16pin 1 
pin 2 
pin 3 
pin 4 
pin 5 
pin 6 
pin 7 
pin 8 
pin 9 

55H2 
334H 
OU16 
OOUP 

0 
UP73 
UP7 3 

0 
UP73 

SA Test Jack J 1 

U16pin 10 
pin 1 1 
pin 18 
pin 19 
pin 20 
pin 21 
pin 22 
pin 23 
pin 24 
pin 25 
pin 34 

Clock J l ( 3 )  1 

Start J l ( 4 )  1 

Stop J l ( 5 ) - L  

Preset board 

Check for the following correct signatures: 

U4 pin 
pin 
pin 
pin 
pin 
pin 
pin 
pin 

U23 pin 
pin 
pin 
pin 
pin 
pin 
pin 
pin 

U4 pin 
pin 
pin 
pin 
pin 
pin 
pin 
pin 

U23 pin 
pin 
pin 
pin 
pin 
pin 
pin 
pin 

If all signatures checked OK, continue with DSA Test 5. 
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Table 8-8-5. SA Test5.- Read Switch Test 
I I 

Address = loo8 (1000000) 
Preset board - light should go off 
Check that U16(29) is high 
Check that U 16(34) is pulsing 

~ Clock J113) 1 

SA Test Jack J 1 Start J l ( 4 )  1 

Stop J l ( 5 )  -L 

Preset board again and 
check signature at + 5V 
which should be 03U9. 

If this is OK, continue with SA Test 6. 

If bad, check address switch and U22. 

Table 8-8-6. SA Test 6 lnterru~t Test. 

Address = 1 028 (1 00001 0)  

Clock J l ( 3 )  1 

SA Test Jack J 1 Start J l ( 4 )  1 

Stop J l ( 5 )  -L 
Check Signature at + 5V 
which should be 9FA8. 

If bad, check interrupt hardware U10, U12, U8, U9. 

I If signature is OK, repeat SA Test 2. I 
I If SA Test 2 fails to find problem, the board cannot be fixed by SA testing. I 
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Table 0-8-7. Front Panel I10 Bus Test. 
This test checks the I10 bus lines from the processor. Do this test only if the board passes 
the Blinking Light Test and you are having bus problems that aren't external. 

I Put HP-IB address to 0 1  38 i 
I Select I10 Bus Test #6 i 

(Front panel self-test, Ave #256, then short A7 J 4  and push 
RESTART). i 

I Clk: 0 3 6  IU8( 1311 1 0000 i 
I + 5 Signature: UFP6 i 

0 1  UF 
03U9 
07U3 
OUP7 
1 UFP 
3U9F 
71139 
UP73 

Table 8-8-8. HP-IB Interconnections. 
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Function 

Data 

Dl0 1 
Dl02 
Dl03 
Dl04 
Dl05 
Dl06 
Dl07 
Dl08 

Handshaka 

DAV 
NRFD 
NDAC 

Management 

EOI 
IFC 
SRQ 
ATN 
REN 

Grounds . . 
SHIELD 
SIGNAL 

GROUND 

**NOTE - Unused lines of twisted pairs are grounded. 

8-8-9 

XA2B 

3 
C 
B 
2 
5 
E 
D 
4 

H 
7 
6 

F 
J 
K 
9 
8 

1 ,A 
17.U 

1.A 

HP-IB Conn Pin 

1 
2 
3 
4 

1 3  
1 4  
15  
1 6  

6 
7 
8 

5 
9 

1 0  
11 
17 

18-23 
12 

2 4 

A20 lcabls conn) 

X9(4) 
X9(1) 
X9( 10)  
X9(3) 
X9(7) 
X9(9) 
X9(5) 
X9(6) 

X8(5) 
X8( 1 0) 
X8(8) 

X9(8) 
X8(3) 
X8(1) 
X8( 12) 
X9(1 1) 

X8(2,4,6,7,9,1 1 ) 
X9( 12) 

X9(2) 

Wire Color 

9 0 
9 1 
9 2 
9 3  

903  
9 0 4  
905  
9 0 6  

9 5  
9 6  
9 7 

9 4 
9 8  

9 0  1 
902  
907 

0 
0 

0 
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Table 8-8-9. Mnemonic Dictionary. 

Model 3582A 

Code - Definition 

ATN Attention 
DAV Data Valid 
D0-D7 Data 110 
DC0-DC6 Direct Control 
DS0-DS3 Device Select 
ENA Interrupt Enable 
EOI End or Identify 
I FC Interface Clear 
IMD Interface Multiplex Data 
INT ACK Interrupt Acknowledge 
PG Program Gate 
PA0-PA 1 0 Program Rom Address 
PD AC Peripheral Data Accepted 
PDAV Peripheral Data Valid 
PFLG Peripheral Flag 
PREN Peripheral Remote Enable 
PRFD Peripheral Ready For Data 
PSTS Peripheral Status 
PWRCL Power Up Clear 
PWRINT Power Up Interrupt 
R/W ReadIWrite Select 
REN Remote Enable 
REQ Interrupt Request 
RFD Ready For Data 
RCCR Read Computer Command Register 
RCOD Read Computer Output Data 
RlBA Read Interface Binary Address 
RlBC Read Interface Binary Control 
RlBD Read Interface Binary Data 
SClD Send Computer Interface Data 
SlBC Send Interface Binary Control 
SlBD Send Interface Binary Data 
TSTSTB Tri-state, Tri-state to  Buffer 
Vbg Back Gate Voltage Bias 
WCCR Write Computer Command Register 
WlRR Write Interface Remote Register 

Table 8-8-1 0. Line Functions. 

STATUS 
FLG 

Line 

IOB15 
IOB9 
CLEAR 

Definition 

PFLG 

Tells the computer the peripheral is OK and running. 
Tells the computer the peripheral is busy processing 

data or is ready for a data transfer. 
Tells computer when remote is initiated. 
Tells computer when the HP-IB board is in place. 
Causes the computer to  initiate a power up turn on 

sequence. 
Tells the Nanoprocessor that a data transfer is 

complete 
Tells Nanoprocessor whether computer is reading or 

writing. 
Tells Nanoprocessor the type of Data coming down 

the I10 Bus. 
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Model 3582A Service Group 8 

Table 8-8-1 1. HP-IB Troubleshooting Hints. 
I I 

I 1. Always check power supply voltages and back gate bias (Vbg) voltage on 
nanoprocessor. 

I a. A misadjusted Vbg can cause: I 
I (1 Failure after warm-up (too high). I 

(2) Relays on A1 board to clatter and processor to run erratically (too 
low). 

b. An inability to adjust Vbg (usually less than .6V) may indicate a bad 
nanoprocessor. 

2. Some resistor packs were installed and soldered into the board and appear to be 
bent over. These resistor packs may function correctly; however, do not 
straighten them up as broken traces may result. 

1 3. If the blinking light test passes, but bus problems persist, check inverter U2D. I 
4. If preliminary DSA tests fail, check HP-IB address switches for continuity when 

closed. Also check outputs on U22 for low true signal when the gate on pins 1 
and 15 is activated. 

5. Be sure that the HP-IB cable is disconnected before performing the SA tests. I 
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Figure 8-8-1. HP-IB Block Diagram. 
8-8-1 3/8-8-14 



Table 8-8-1 2. Replaceable Parts. 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Mfr Part Number 

08582-bb502 

01bO-3847 
OIbO-3847 
OIbO-5847 
OIbO-3847 
15OD2ZbX901582 

OIbO-3847 
15ODb85X903502 
OlbO-5847 
0160-3847 
OlbO-5847 

01bO-3847 
01bO-5847 
01bO-5847 
01bO-3847 
01bO-5847 

OlbO-3847 
15OD53bX901OBZ 
150Db85X905582 
150D53bX901082 
OlbO-5847 

01bO-3897 
15OD33bX901082 

1901-0035 
1901-0090 
1902-3030 
1 9 0 2 ~ ~ 0 5 4  
1901-0040 

1902-3059 

5082-Yb84 

1810-0526 

1251-5202 
1251-5202 
1251-1202 

9100-4031 

1854-0071 

CB133S 
CB271S 
CB1525 
CB271S 
2100-3273 

CBSbZS 
CB5135 
CB1335 
C B 7 5 0 5  
C B 2 7 l 5  

CB3925 
CB7505 

CSPIOE-01-7526 
C8PlOf-01-7926 
CSPIOE-01-7926 
CSPIOE-01-75aG 

3101-2215 

8NTOLIO5N 
SNTOLIO8N 
8NTULI lTSN 
SNTOL8138N 
SNTUL3298N 

SNTUL8258N 
SNTOL802N 
SNTOL6OQN 
8NTULSOIN 
SNTUL874N 

SNTYLSIUN 
SNTOLS13aN 
8NTYL602N 
SNTOLITUN 
1816-1200 

Mfr 
Code 

28480 

28480 
28480 
28480 
28480 
5b289 

28480 
56289 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
5b289 
5b289 
56289 
28480 

28480 
5b289 

28480 
28480 
28480 
28480 
2 8 ~ 8 0  

28480 

28480 

28480 

28480 
28480 
28480 

28480 

28480 

01121  
01121  
01121 
01121 
28480 

01121  
01121 
01121 
01121 
01121 

01121 
01121 

91657  
91b37 
91b17 
91637 

28480 

01295 
01295 
01295 
01295 
01295 

01295 
01295 
01295 
01295 
01295 

01295 
01295 
01299 
01299 
28480 

Description 

PC ASSEMBLY, HP-IB INTERFACE 

CAPACITOR-FxD ,OlUF +100-OX 50VDC CER 
CAPACITOR-CXD .OlUC +loo-OX SOVDC CER 
CAPACITOR-rXD .OlUF +IOO-OX 5OVDC CER 
CAPACITOR-CXD . o ~ u F  + ~ O O - O X  S O V D C  C C R  
CAPACITOR-FXD 2ZUF+-10% l5VDC TA 

CAPACITOR-FxD .01UF +IOO-OX 50VDC CER 
CAPACITOR-CXD b,8UF+-IOX 35VDC T A  
CAPACITOR-CXD .OlUF +loo-OX 5OVDC CER 
CAPACITOR-FXD .OlUF +loo-OX 5OVDC CER 
CAPACITOR-rXD .OlUF +loo-OX 50VDC CER 

CACACITOR-FXD .OlUF +100.OX 5OVDC CER 
CAPACITOR-FXD .OlUC +loo-OX SOVDC CER 
CAPACITOR-rXD .OlUF +loo-OX 5OVDC CER 
CAPACITOR-rXD .OlUF +loo-OX 50VDC CER 
CAPACITOR-rXD .OlUr ,100-OX SOVDC CER 

C A P A C I T O R - ~ X D  . O ~ U F  + l o o - O X  ~ O V D C  CER 
CAPACITOR-FxD ISUF+-IOX lOVDC TA 
CAPACITOR-FXD b,8UF+-10% 35VDC TA 
CAPACITOR-FXD 31UF+-10% lOVDC TA 
CAPACITOR-FXD .OlUr +loo-OX SOVDC CER 

CAPACITOR-FXD g lUF +IOO.OX SoVDC CER 
CAPACITOR-CXD ~ ~ U F + - I O X  lOVDC TA 

DIODE-GEN PRP lgOV 200MA 00-7 
DIODE-SWITCHING 30V 50MA ZNS 00-35 
DIODE-ZNR 3.01V 5% 00-7 PDa.4W TCm-.ObTX 
DIODE-ZNR 3 . 6 5 ~  5% 00-7 PD..OW TC.-,0551 
DIODE-SWITCHING sov 50MA ZNS DO-$5 

DIODE-ZNR 1.b5V 5 %  00-7 PD..OW lC.-.055X 

LED-VISIBLE LUM-INT.IMCD IF.~OMA-MAX 

NETWORK-RD 10 P I N  S IP1  0.1 I N  SPACING 

CONNECTOR 5-PIN M POST TYPE 
CONNECTOR 5-P IN  M POST TYPE 
CONNECTOR 5-PIN M POST TYPE 

TRANSFORMER I N D :  2 2 5  MAY - l o % ,  +50%,DC 

TRANSISTOR NPN S l  PD.300YW FT.200YHZ 

RESISTOR 13m 5 %  . 2 5 ~  FC TCm-9001+800 
RESISTOR 270 5 %  ,251 FC TC.-U0014b00 
RESISTOR 1.5K 5 %  ,25W FC TC.-UO01+700 
RESISTOR 270  5 %  .2SW FC TCm-9001+b00 
RESISTOR-TRMR ZK LOX C SIDE-ADJ 1-TRN 

RESISTOR 3.bK 5% ,25w FC TC.-4001+700 
RESISTOR S lK  5% .25W FC TC.-4001+800 
RESISTOR 13K 5 1  ZSW r C  TC.-4001+800 
RESI8TOR 7 5  5 %  . ? 5 w  F C  T C = - 4 0 0 / + 5 0 0  
RESISTOR 2 7 0  5 %  .25W F C  T C = - 4 0 0 / + 6 0 0  

RESISTOR 3.9K 5 %  .ZSW FC TC~-UOOl+TOO 
RESISTOR 75 5 %  .ZSW FC TCm-4001+500 

NETWORK-RE8 10-PIN-SIP ,I-PIN-SPCG 
NETWORK-RE8 10-PIN-SIP .I-PIN-SPCG 
NETWORK-RES LO-PIN-SIP ,I-PIN-SPCG 
NETWORK-RES 10-PIN-SIC .I-PIN-SPCG 

SWITCH-RKR DIP-RKR-ASSY 1 - 1 1  ,051 3OVDC 

I C  GATE TTL LS NAND QUAD 2- INP 
I C  GATE TTL LS AND QUAD 2- INP 
I C  FC TTL LS 0-TYPE POS-EDGE-TRIG COY 
I C  DCDR TTL LS 3-TO-8-LINE 3-INP 
I C  MUXR~DATA-SEL TTL LS 2-TO-1-LINE 

I C  MUXRIDATA-8EL TTL LS 2-TO-1-LINE 
I C  GATE TTL LS NOR QUAD 2- INP 
I C  INV TTL LS HEX 1-INP 
I C  GATE TTL LS NAND QUAD 2-INP 
I C  r C  TTL LS 0-TYPE POS-EDGE-TRIG 

I C  rr TTL LS 0-TYPE pol-EDGE-TRIG 
I C  8CHMITT-TRIG TTL LS NAND QUAD 2- INP 
I C  GATE TTL L 8  NOR QUAD 2- INP 
I C  FF TTL LS 0-TYPE POS-EDGE-TRIG 

Reference 
Designation 

A 2 

C l 
C 2 
C3 
CO 
C 5 

Cb 
C 7 
C 13 
CO 
ClO 

C I 1 
C12 
C 13 
C 14 
CIS 

C 1 b 
C l ?  
C l 8  
C19 
C20 

cZ1  
C22 

CR I 
CR3 
CRU 
CR5 
c u b  

CR8 

DSI 

E l 

J 1 
J Z 
5 3  

L I 

0 1 

R1 
RZ 
R 3 
R u 
R5 

R b 
R 8 
R9 
R 1 1  
R 1 2  

R13 
R l 4  

UP7 
RP 1 0  
RP l5  
RPl  b 

S I 

U l  
u 2  
u 3 
UU 
U5 

Ub 
U? 
U8 
U9 
UlO 

U l l  
UIZ 
U13 
U14 
U15 

; 

0 

9 
9 
9 
9 
b 

9 
1 
9 
9 
9 

9 
9 
9 
9 
9 

9 
7 
1 
7 
9 

7 

2 
1 
7 
5 
I 

5 

b 

3 

8 
8 

, 8 

8 

7 

4 
b 
4 
b 
1 

9 
0 
4 
2  
6  

2 
2 

b 
b 
b 
b 

2 

0 
b 
7 
3 
2 

2 
b 
1 
0 
8 

8 
b 
b 
8 
b 

HP Part 
Number 

01582-bb502 

01b0-1847 
0 1 ~ 0 - 1 8 4 7  
0160-1847 
0160-1897 
0180-0228 

OlbO-1847 
0180-0116 
0160-1847 
0160-1847 
0160-1847 

n1bO-1847 
O lb0-1847  
Olb0-1847 
OlbO-$847 
0160-3847 

0160-3847 
0180-0229 
0180-0116 
0180-0229 
0160-3847 

0160-3847 
0180-0229 

1901-0033 
lq01-0040  
1902-3030 
1902.3050 
1901-OOYO 

1902-3054 

1990-0486 

1810-0326 

1251-5202 
1251-5202 
1251-5202 

9100-4031 

185U-0071 

0185-1335 
0685-2715 
0683-1525 
Ob83-2715 
2100-3273 

ob83-3b25 
Ob8S-5135 
0683-1515 
0 6 8 3 - 7 5 0 5  
0 6 8 3 - 2 7 1 5  

0683-$925 
0681-7505 

1810-0329 
1810-0329 
1810-0329 
1810-0329 

3101-2215 

1820-1198 
1820-1201 
1820-1195 
1820-121b 
1820-1439 

1820-1439 
1020-1 144 
1820-1199 
1820-1198 
1820-1112 

1820-1112 
1820-1425 
1820-1144 
1820-1112 
1816-1200 

Qty 

1 

5 8  

5 

1 

1 

4 
5 

1 

1 

4 

1 

4 
b 
3 
2 
2 

1 

1 



Table 8-8-1 2. Replaceable Parts (Cont'd). 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Model 3582A Service Group 9 

PSEUDO RANDOM NOISE 
SERVICE GROUP 9 

8-9-1. INTRODUCTION. 

8-9-2. The Pseudo Random Noise (PRN) generator is essentially a pseudo random binary 
generator that has its output processed by a digital filter (similar to a current output DAC). 
This signal is then band translated by a four quadrant multiplier, low pass filtered, and buf- 
fered before being presented at the front panel BNC connector (NOISE SOURCE OUT- 
PUT). A switch on the NOISE SOURCE LEVEL control selects either a PERIODIC or 
RANDOM noise source. Random noise is extended periodic noise that is unsyncronized 
with the data collection time which makes it appear like a white noise source to the device 
under test and the 3582A. 

8-9-3. GENERAL INFORMATION. 

8-9-4. The PRN requires a clock signal and a sync signal from the Timing board C(A3) and 
also a cosine word from the Digital Local Oscillator portion of the A4 board (schematic E). 
Signature Analysis (SA) is the primary troubleshooting tool for the digital circuits. For the 
analog circuits, use a two channel oscilloscope to check the inputs and outputs of the various 
operational amplifiers. 

Table 8-9-1. Troubleshooting Hints. 

1 .  It is a good idea t o  check the following things first: 

a. U17 pin 6 should be at + 5 VDC. This can be adjusted with R33. An incor- 
rect DC level wil l cause a "spike" at the center of the display in band 
analysis modes. 

b. Set the center frequency to  1 kHz, move J 5  to  "test" and check TP5 (L.O. 
test point) for a 3 Vp-p sin wave centered around zero. 

c. Move J 5  back to  "run". 

2. Use the oscilliscope photos to  check the analog circuits (current summer, mixer, 
low pass filter and buffer). 

3. Use signature analysis t o  check the digital circuits. If a signature analyzer is not 
available, check for 5V levels at the shift register outputs. 
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Table 8-9-2. PRN Signatures. 
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a. Move the test jumper (PRN J4) to Test. 

b. Preset the board by momentarily shorting TP6 and 7. 

c. Check U 1-4, pins 3-6 and 10-1 3 for good 5V square waves. 

d. Set up the 5004A as follows: 

GND: J5(1) 

Clock: J5(3) 1 

Startlstop: J5(4,5) 1 

3582A: Single channel; 0-25kHz + 5 signature 395 - 1 

e. Troubleshoot using the following signatures: 

U1 & 3 pin 3 P391 U2 & 4 pin 3 00C2 
4 U1F8 4 A5AO 
5 78P4 5 U729 
6 3F72 6 HP6H 

10 9P39 10 FAFU 
11 FU1F 11 F09P 
12 P78P 12 F5C6 
13 73F7 13 F722 

U5 pin 8 3551 
U5pin 3 FU1F 
U7 pin 6 3UC0 

Single Channel Baseband 

U9 pin 1 low 
U10pin 1 high 
U9 pin 4 FAFU 

7 HP6H 
9 U729 

U10 pin 4 FAFU 
7 FAFU 
9 HP6H 

U8 pin 8 P74F 
6 980A 

12 8FA0 
U12 pin 12 HP1H 

6 A15C 
4 8A49 
2 C5U1 

U7 pin 11 14A2 
3 2C12 

U6 pin 6 06P9 
11 C318 

Dual Channel Baseband 
Single Channel Zoom 

low 
low 

HP6H 
HP6H 
U729 
A5AO 
HP6H 

low 
9FC1 
C15P 
980A 
A5PO 
880U 
FF72 

A1 5C 
7CFH 
447H 
5478 
U523 

Dual Channel Zoom 

high 
low 

U729 
OOC2 

low 
A5AO 
HP6H 

low 
9FC 1 
P3U7 
C15P 
A5PO 
HAA6 
4004 
880U 
A51 2 
9AA2 
U15A 
7955 



NOTE 

The Parts List for Service Group 9 is located in Service Group 3. 
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B. A4U17-7. u. HL)U 10-1 
C, A4U14-1 I 

Amplitude Reference Level. 
Scale: 2dBIDIV 

Scale: 10dBIDIV Sensitivity: + 10dB 

I 

Sensitivity: -20dB Amplitude Reference Level 
Amplitude Reference Level 

, r ,  . TPI 
GND 

l l l l l l l  I 

, . I . . ,  J 4  

E I,!, 
I I  . T P S  

E. A4U16-1 
Amplitude Reference Level 

F. A4U18-1 
Amplitude Reference Level :b 

A V 
REV C 

V 

PSEUDO RANDOU ,/- B I N A R Y  SEQUENCE 
GENERATOR 

PRN CLOCK OAC LATCH 
U 1 4  U 1 3  

FROM 
LOCAL O S C I L L A T O R  

FROM L\21(?- ,. - -. 
.,;ILL 2 ~ L ' A E V .  E 

B U F F E R  LD-p-.; 
D I G I T A L  F I L T E R  CURRENT 1 

R1-1732 
SOURCE 

FOUR OUADRANT 
n U L T I P L I E R  LOU PASS 

---L F I L T E R  ---+ P R N  
U 1 5  

U 1 7 . I J 1 8  
OUT 

+ 1 5  1 

H. A4U19-4 Scale: 2dBIDIV 

'Changes in this set-up will be listed with each picture. 
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X-Y RECORDER 
SERVICE GROUP 10 

8-1 0-1. INTRODUCTION. 

8-10-2. The X-Y Recorder outputs are managed entirely by the Processor F(A7). The Pro- 
cessor latches binary data directly into the Y and X latches from the I/O Bus. The data is 
converted by DACS to a DC signal which is applied to a buffer driver circuit whose outputs 
result in the recorder drive signals at the rear panel. The Processor latches data at time inter- 
vals which approximate a constant slew rate for the recorder helping to eliminate curved line 
segments between data points. 

8-10-3. A DAC voltage reference source is also located on this portion of the A10 board. Its 
outputs are also used by the Analog Display Driver DACS (schematic K). 

8-1 0-4. GENERAL INFORMATION. 

8-10-5. An internal self test is available for checking the DAC output voltages. The test 
causes the Processor to latch a known bit pattern into the DACS. The outputs can then be 
checked using a DC voltmeter (see Self-Tests). 

8-1 0-6. RECORDER OUTPUT TEST (000005) AVE #128. 

8-1 0-7. Function. 

8-10-8. To test the X-Y recorder DAC's and the pen-lift relay, the X-Y recorder output 
registers are loaded with a word containing a single 1 bit and all the rest zeroes. Both the X 
and Y registers are loaded with the same number, and the 1 bit is shifted each time this test is 
re-selected with the AVERAGE NUMBER and AVERAGE RESTART keys. Thus, a 
voltmeter can be used to check each bit of the DAC outputs. 

8-10-9. For the X-Y output registers, bits 0-9 are X-Y output bits, while bit 10 controls the 
pen-up relay. When the X-Y output word (see "condition code" paragraph 8-10-12) is octal 
002000, the pen-up relay should close, and the X-Y outputs should be zero. 

8-1 0-1 0. Status Code. 

8-10-1 1. CY only. Performs no internal checks for errors. 

8-1 0-1 2. Condition Code. 

8-10-13. Condition code 8 displays the octal number loaded into the X-Y output registers. 
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H-P PART NO. 0 3 5 8 2 - 6 6 5 1 0  

REV A . 0 . C  
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b& VOLTAGE RSF S O O R C € . ~ ~  - - - - - - -- - 
% A10 % -y PLOTTER 03582-bb510 LJ--- +l5V I 7 OUTPOTS 7 

--1 
I 

1/0 BUS BUWEPS 
/ X- POSITION 

IATCUES 

Figure 8-10-1. P/O A10 X-Y Recorder. REV A,B,C 
8-10-3/8-10-4 



NOTE 

The Parts List for Service Group I0 is located in Service Group 5. 
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Model 3582A Service Group 11 

POWER SUPPLY 
SERVICE GROUP 11 

8-1 1-1. INTRODUCTION. 

8-11-2. The Power Supply Service Group contains information for troubleshooting the 
power supply control A17 board; the switching supplies A14, A15 and A16 boards; the 
linear supplies A18 board; the transformer, and the rectifier circuits. The linear supplies are 
used for low current circuits while the switching supplies power the remainder of the instru- 
ment. The power supply control A17 board generates the clock signal and reference voltages 
used by the switching supplies in addition to a raw + 150V for the display section. 

Table 8-1 1-1. Table of Power Supply Use. 
I 

Volts Source Schematic Use 1 Volts Source Schematic Use 

+ 5 R a w  A 1 8  V A 1 

+ 1 5 Is01 A1 8 

- 1 5 Is01 A1 8 

+ 1 5 0  R a w  A 1  7 

+ 5 Ref A 1 7  

- 5 Ref A 1  7 

+ 1 8 Ref A1  7 

- 1 8 Ref A1  7 

+ 2 4  Ref A1  7 

- 2 4  Ref A 1 7  
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Service Group 1 1 Model 3582A 

8-1 1-3. THEORY (Switching Supplies). 

8-11-4. The switching power supply provides a very efficient means for regulating the 
voltage associated with high current demand. The principal component involved is the 
switching regulator which, when provided with the proper drive signal, switches between two 
states. When the switching regulator is turned on, the resistance between the input and out- 
put is very low. This low resistance dissipates very little power, even with high current flow. 
When the switching regulator is turned off, the resistance between the input and output is 
very high. This rqults in complete current cutoff and no power is dissipated by the device. 
With this criteria in mind, it can be easily realized that any prolonged delay in switching be- 
tween the two states will result in high power dissipation and failure of the device. 
Therefore, the switching drive current and voltages must be of the proper magnitude to 
assure complete state change of the switching regulator. The drive signals to the switching 
regulator are developed from a 27kHz clock signal modified by the current and voltage sense 
circuits. 

8-1 1-5. The output from the switching regulator consists of pulses of high voltage and cur- 
rent. These pulses are filtered by a low pass network formed by a series inductor and a 
parallel capacitor. The voltage output is monitored by the voltage sense circuit which com- 
pares the monitored voltage to a known reference. If voltage output is low, the drive pulse 
remains on for a greater period of time. The current output is monitored across a low 
resistance series resistor located between the inductor and capacitor. The voltage drop across 
the resistor signals the current sense detector which turns off the switching hybrid. If the cur- 
rent demand is too great such as in the case of a short circuit, the current detector will signal 
the current sense latch causing an indicator red (current limit LED) to light and the output 
current to fold back. 

8-1 1-6. TROUBLESHOOTING THE POWER SUPPLY SECTION. 

NOTE 

Because damage may occur, boards should not be inserted into or 
removed from the chassis with power ON. 

8-11-7. If supplies are down, remove all load by removing A1 through A10 boards and 
disconnecting A13J2. This will also eliminate damage to components on these boards. At 
this point go to the paragraph applying to the appropriate supply. 

8-1 1-8. Determining Which Board Is Causing A Supply To Malfunction. 

8-11-9. Because the supplies will operate without a load, use the following procedure to 
identify a malfunctioning supply or board. 

a. Install the boards A1 through A10 and A13 J2 one at a time until the problem board is 
found. Use information given in the Table of Power Supply Use. 

b. When the affected board is found, the first thing to check is the decoupling capacitors 
for a short. 

c. When all supplies are again working, reinstall A1 through A10 and A13J2. 
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Model 3582A Service Group 11 

8-1 1-1 0. Switching Supply Troubleshooting. 

8-1 1-1 1. The switching power supplies are somewhat similar in design and operation. The 
series switching regulator responds to control pulses that vary in width according to output 
voltage and current variations which are sensed by the associated control circuitry. 

8-1 1-12. If a power supply fails, it usually requires replacement of the switching regulator. 
This leads to the problem of trying to determine if the switching regulator was at fault or the 
associated control circuitry. Therefore before replacing the switching regulator, the control 
circuitry should be checked, otherwise, the new regulator may be immediately damaged 
upon application of line power to the instrument. 

8-1 1-13. The proper operation of the control circuitry may be determined through the use of 
the following procedure. 

a. Remove circuit boards A1 through A10 and unplug the connector on A13J2 to unload 
the supplies. 

b. Remove the damaged power supply board from the instrument. Then plug an extender 
board (03582-66533) back into the slot for further troubleshooting use. Measure the output 
pin to ground to determine if the over voltage protection diode is shorted (see schematic). 

c. Remove the two screws which hold down the switching regulator. Then, gently pry the 
regulator from its socket using a small flat bladed screwdriver. 

d. Connect a lKohm resistor (-hp- 0683-1025) between the (+ or -) 50V input to the 
switching regulator and the control input to the switching regulator (use Figure 8-1 1-1 and 
the proper schematic as a guide). 

e. Place the power supply board on the extender in the 3582A. 

f. Turn the LINE switch to ON and check the inputs to the power supply board (use the 
schematic for voltage references). 

Figure 8-1 1-1. Initial Power Supply Test Setup. 

- - -. - - - 
I OUT z%z- 
I 

S W I T C H I N G  I 
I R E G U L A T O R  I 

lK 1 REMOVED I 
I 
I 
I 

I - - - _ - A  
O S C I L L O S C O P E  

U S E D  TO M O N I T O R  
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Service Group 11 Model 3582A 

g. Set up an oscilloscope for reading k 80VDC and set the sweep for 10usec. Connect the 
oscilloscope to the control input line of the switching regulator (see Figure 8-1 1-1). 

h. If the power supply is positive, observe that pulses appear on the oscilloscope display 
and are similar to the ones shown in Figure 8-1 1-2. If the power supply is negative, the pulses 
will be inverted and positioned in the negative portion of the oscilloscope display (actual 
voltage levels may vary between instruments). If no pulses appear, troubleshoot the output 
transistors of the control circuitry; also check the clock signal for TTL levels. These pulses 
indicate maximum power output for the switching regulator. 

Figure 8-1 1-2. Control Pulses For Positive Supply. 

i. To check for voltage regulation, connect an external power supply with the same 
polarity between the voltage output test point and ground (for a positive supply, connect the 
positive output to the VO test point). 

j. Increase the voltage on the external power supply until the PC board green LED in- 
dicator is on and the pulses on the oscilloscope display start to become narrower. This is the 
approximate output voltage of the supply under test. Further increase in voltage will cause 
the pulses to decrease in width, then disappear leaving a DC level (see Figure 8-1 1-3). If pro- 
blems occur here, check the voltage sense amplifier. When finished with this portion of the 
check, disconnect the external power supply, but leave the oscilloscope connected for fur- 
ther checks. 

As voltage goes up, pulses become Finally, pulses disappear shutting off 
narrower. switching regulator. 

Figure 8-1 1-3. Voltage Effects On Control Pulses. 

k. The current limiting control circuit senses the voltage drop across a low resistance in 
the output line of the supply. On the + 5 volt supply, this is actually a trace on the circuit 
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board. When the voltage drop exceeds the value associated with an overcurrent condition, 
the current sense circuit clears a flip-flop. This latches the pulse control circuits in a steady 
state, removing control pulses from the switching regulator, thereby causing it to shut down. 
The switching regulator will remain shut down as long as the overcurrent condition exists. 

1. To simulate an overcurrent condition requires the use of an external power supply. 
Before connecting the supply, verify that the output voltage is set to zero. If the power sup- 
ply under test is a positive supply, connect the negative output of the external supply to the 
voltage output test point. For negative supplies, connect the positive output from the exter- 
nal supply. Connect the other output from the external supply through a lKohm resistor to 
the input of the current sense amplifier which as the opposite polarity to the supply under 
test. For example, if the supply under test is a positive supply, connect the positive output 
from the external supply to the negative input of the current sense amplifier using a lKohm 
resistor (see Figure 8-1 1-4). 

Figure 8-1 1-4. Setup For Current Limit Check. 

+ 
vo  

LOW T P 
R E S I S T A N C E  - 

m. Slowly increase the voltage on the external power supply until the PC board red LED 
lights, indicating that an overcurrent condition exists. Also notice that the pulses on the 
oscilloscope display have again returned to a DC level indicating that the switching regulator 
is turned off. For problems in this area, check devices for TTL logic levels and the current 
sense amplifier for turn on when both inputs are of equal voltage. 

8-1 1-14. Power Supply A18. 

- 
rYWI 

B I A S I N G  
C I R C U I T  

8-1 1-1 5. For adjustment of - 15 Volt isolated supply see Adjustment Procedure. The A18 
board has the following supplies: 

\ 
CLIRSENT 

SENSE AMP 

TO L A T C H  

- 

IKD 
w 

+ 15 volt 
- 15 volt 
+ 15 volt isolated 
- 15 volt isolated 
+ 5 volt raw (for + 5 volt isolated see A1 board A) 

6- 

E X T E R N A L  
POWER 

S U P P L Y  + 
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8-1 1-16. When all supplies are working, replace A1 through A10 and A13J2. 

8-1 1-1 7. Power Supply Control A1  7. 

8-11-18. If a problem seems to afflict more than one power supply, a good place to  start 
troubleshooting is the A17 Power Supply Control board. Perform the following steps: 

a. Remove all power supply boards. 

b. Turn on the 3582A and verify the following voltages on connector XA17. 

Pin Voltage 

+ 50 Vdc 
- 50 Vdc 
114 Vac 
9.2 Vac 
8.5 Vac 

c. If these voltages are incorrect, troubleshoot the transformer and rectifier circuits as in- 
dicated by the problem. 

d. If these voltages appear to be good, turn the instrument OFF and plug in the A17 
Power Supply Control board using an (03582-66533) extender board. 

e. Turn ON the 3582A and measure the following voltages on the output pins. 

Pin I Voltage 

+ 150 Vdc RAW (200 Vdc unloaded) 

+ 24 Vdc 

+ 18 Vdc 

TTL Pulse (27kHz) 

-1 37ps 1- 
f. Refer to Adjustments Section V if the + 18V or 27kHz signals are not correct. 

g. Reinstall all power supply boards after the reference voltages are restored. 

8-1 1-19. When all supplies are working, replace A1 through A10 and A13J2. 
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8-1 1-20. Fan Retrofit Kits. 

8-11-21. Two retrofit kits have been set up to change the fan in the -hp- 3582A. 

a. The LO VOL FAN KIT (PN 03582-68702) contains a quieter fan. This fan is recom- 
mended for applications where noise is objectionable. 

h. The HI VOL FAN KIT (PN 03582-68703) contains a noisier fan. This fan cools the 
3582A better and therefore increases its reliability and is recommended for applications 
where reliability is important. 
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BOTTOM VIEW 

A14 
03582-6651 4 

Rev A - C 
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Figure 8-1 1-5. -18 Volt Power Supply. 
8-11-9/8-11-10 



BOTTOM VIEW 

A1 5 
03582-6651 5 

Rev A & 8 
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+I8 VOLT P O W E R  SUPPLY 
G s S t D l h y  % A 1 3  rnornazweo 
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I 

- - - - - - - - - - - - - - - - - - -- 
COPYR14UT 1977 BY UEWET-P&U<ARD COMPANY' 3$82-E-10 

Figure 8-1 1-6. + 18, * 12, + 7 Volt Power Supply. 
8-11-11/8-11-12 
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Figure 8-11-7. + 5 Volt Power Supply. 
8-1 1-13/8-11-14 
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OHMS Readings of Secondary, T I '  

Pins 

5 t o  4 
1 to  3 
1 to  2 
3 t o  2 

15 to  1 6  
7 to 8 
s t 0  11 
s t 0  1 0  

1 0 t o  11 
1 4  to 1 3  

6 to all 
1 2  to all 

OHMS 

Open 
Open 

CHASSIS MOUNTED 
COMPONENTS 

OHMS Reedings of Primary, T I  

Power plug @ 240v 7 . 9 ~  
Power plug @ 220v 7.1R 
Power plug @ 120v 2.3n 
Power plug @ 100v 2.2n 

0 to  4 0  3.8n 
o to 3 0.8n 

5 0  to 2 0  4.OR 

'Measured with -hp-3455, 4 wire kn. 

A1 7 
03582.66517 

REV C 

01P6  -RZ- -R3- 

CR5 @ O . 0  0 TPZ -R4- -C1- - 01 - 

Lx [% LL!!Lx X5 -- - 
I I" I  
I1  I  

I L - I  I1  I  
I1  I  
I I  I 
I I  I  IT;; I1  I  
I1  I  
I 1  I 

I1  I  
- - - 

I I  I 
I 1  I  
I I  I  
I 1  I  

I 1  I  LA-8 

X 1 X Z  
1 

3582-191: 







BOTTOM VIEW 

A18 
0358248558 

REV A & B 
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INPUT oowor 

CASE 

200 

REV C 
1.21y 

CbUF\4UrZAT!OU H" 

Figure 8-1 1-9. Linear Power Supply. 
8-1 1-17/8-11-18 



Table 8-1 1-2. Replaceable Parts. 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Mfr Part Number 

0 3 5 8 2 ~ b b 5 1 4  

1500475X001OAZ 
15ODY75XOOlOAZ 
0160-JbZZ 
15ODb85X905SB2 
OlbO-0100 

OlbO-2204 
Olb0-2055 
OlbO-1622 
OlbO-5456 
OlbO*145b 

15OD07SXOOlOA2 
0180-2687 
OlbO-1622 
0180-9686 
OlbO-1622 

01bO-3456 

1901-0040 
1902-0202 
1901-0026 

5082rVb84  
5082-4984 

2110-0045 
2110-0269 

9140-0244 

SCS 3 b l l  
S P 8 5 b 1 1  
1851-0210 

~ 0 1 5 0 5  
CB1505 
C81525 
C B L S ~ S  
C02725 

C83915 
CBlOZS 
~ ~ ~ 7 2 5  
C015ZS 
CB1035 

C.51035 
C847ZS 
CB1025 
C01035 
CB1035 

C81025 
C81015 
C81035 
C81015 
CB1505 

CB1505 
CBlOIS 
C4-1/8-TO-lOOZ-F 
CB1035 
C80715 

CBU705 
Cb-1/8-TO-4122-? 
CQ-1/8-TO-131-F 
0811-1826 
E B l O Z l  

SN7UL8OUN 
SN74L874N 
Y L Y l l l G  
Y L Y 3 l l C  
P I C b l l  
1205-0247 

03582-01103 

4040-0749 
4040-0752 

Mfr 
Code 

28480 

5b289 
Sb289 
28480 
56289  
28480 

28080 
28480 
28480 
28480 
28480 

5b289  
28480 
28480 
28480 
28480 

28480 

28480 
28480 
28480 

28480 
28480 

28480 
28480 

28480 

04713 
04713 
28480 

01121 
01121 
01121 
0 1 1 ~ 1  
01121 

01121 
01121 
01121 
01121 
01121 

01121 
01121 
0 1 1 ~ 1  
01121 
01121 

01121 
01121 
0 1 1 l l  
01121 
01121 

01121 
01121 
2454b 
01121 
01121 

01121 
24546 
2454b 
28080 
01111 

01295 
01295 
04713 
04715 
l Z 9 b 9  
28480 

20480 

28480 
28480 

Qty 

1 

18 

20 
2 

3 
4 

b 

3 
9 

1 

15 

1 5  

7 

. 2 3  

1 
i 

13 
20 

1 

1 

7 

; 

4 

4 
4 
8 
1 
1 

0 
9 
8 
b 
b 

4 
5 
8 
4 
8 

b 

1 
9 
5 

b 
5 

8 
0 

1 

1 
1 
4 

0 
0 
4 
4 
8 

0 
9 
8 
U 
1 

1 
2 
q 

I 
1 

9 
7 
1 
7 
0 

0 
1 
9 
1 
0 

8 
8 
5 
1 
1 

1 
8 
3 
3 
b 
4 

1 

4 
9 

Reference 
Designation 

1 1 4  

t 1 
c 2 
c 3  
C 4 
C 5 

Cb 
C 7 
Cn 
CV 
c10  

c l l  
C l Z  
C13 
e l 4  
C IS  

c l b  

t o 2  
C R l  
CQ5 

0 ~ 1  
094 

P 1 

L 1 

a 1 
'32 
0 5 

R 1 
1 2  
R 3 
R 4 
R5 

Rb 
R 7 
R8 
RO 
RlO 

R l l  
R l 2  
~ 1 3  
R l U  
R15 

"1 b 
R17 
R l e  
R l v  
R20 

RZ1 
RZZ 
R23 
R24 
RZS 

RZb 
R27 
R28 
R29 
R ~ o  

U 1 
U2 
U 5 
UP 
U5 

Description 

PC ASSEM~LV, -18V POWER SUPPLV 

CAPACITOR-?XO 4,7U?+-POX lOVOC T I  
CAPACITOR-CXO 4,7UF+-ZOX lOVOC T I  
CAPACITOR-?YO .lUF +80-201  1OOVOC CER 
CAPACITOR-?XD b,8UF+-1OX S ~ V O C  TA 
CAPACITOR-?XO ZTOOPF +-!OX ZOOVOC POLVE 

CAPACITOR-FXO 1OOPP + - 5 1  SOOVOC MICA 
CAPACITOR-FXO .OlUF +80-20X lOOVOC CER 
CAPACITOR-FXO .lUF +8O-20% lOOVOC CER 
CAPACITOR-cxo 1 0 0 0 ~ ~  + - l o x  L K V O C  CER 
CAPACITOR-?YO ~ O O O P F  + - l o x  lKVOC CER 

CAPACITOR-?NO 4,7UF+-ZOX lOVOC T I  
CACACITOR-?lo 47UFb100-LOX lOOVDC AL 
CACACITOR.FX0 .lUF +80-2OX lOOVOC CER 
CAPACITOR-FXD 470U?+100-101 25VOC I L  
CACACITOR-?XO .lUF +8O-POX lOOVOC CER 

CAPACITOR-?NO LOOOP? + - l o x  ~ K v O C  CER 

DIODE-SWITCHING SOV SOMA 2N8 00.55 
OIOOE-ZNR 15V 51 00.15 P D w I w  TCm+.057X 
DIODE-PWR RECT 2OOV 7SOMA 00-29 

LEO-VI8IBLE LUM.INTWIMCO I?*ZOMA.MAX-RED 
LCD-VISI8LE LuM-INT~~OOUCD IFw~OMI-MAX-GRh 

*USE 1.51 ZSOV FAST-BLO 1.25X.25 UL IEC 
FUSEHOLDER-CLIP TYPE.250-FUSE 

INDUCTOR 1MH 

TRAN8ISTOR NPN S I  PDW~SOMW FTw300MHZ 
TRANSISTOR NPN S I  PDm35OMW FTwSoOMMZ 
TRANSISTOR PNP S I  10-39 POwlW FTwSOMMZ 

RESISTOR 15 5 %  .25W ?C TCw-400/+500 
RESISTOR 1 5  5X .ZSW I t  TCw-000/+500 
RESISTOR 1.5K 5X .25W ?C TCw-400/+700 
RESISTOR 1.5K 5% .25W FC TCw-400/+700 
RESISTOR 2.7K 5 1  .25W FC TCm-400/+700 

RESISTOR 390 5X .25W ?C TCW-000/+b00 
RESISTOR 1K 5 1  .25W FC TCW-400/+b00 
RESISTOR 2.7K 5 1  .25W FC TCW-400/+700 
RESISTOR 1.5K 5X .25W I C  TCW-400/*700 
RESISTOR 1OK 5% .ZSh FC TCw-400/+700 

RESISTOR 1OK 5 1  .25W PC l tw-400/+7OO 
RESISTOR 4.7K 5X .25W I C  TCw-400/+700 
RESISTOR IK IX .zsw r c  T C W - U O O / + C O O  
RESISTOR 1OK 5X .25W FC TCW-400/+700 
RESISTOR 1OK 5X ,25W FC TCW-400/+700 

RESISTOR 1K 5X .ZSW I C  TCm-4OO/+bOO 
RESISTOR 100 5 1  .25k FC T C ~ - 4 0 0 / r 5 0 0  
RESI8TOR 10K 5 1  ,251 FC TCw-400/+700 
RESISTOR 100 5 1  .25h FC TCw-400/+500 
RESISTOR 1% 5X .25W FC TCw-400/+500 

RESISTOR 1 5  5X .25w FC TCw-400/+500 
RESISTOR 1OK 5X .25W ?C T C ~ - 4 0 0 / + 7 0 0  
RESISTOR 1OK 1% ,125W F TCwO+-100 
RESISTOR 1OK 5% .ZSW FC TCw-000/+700 
RESISTOR 070 5 1  .25W I C  TCm-400/+bOO 

RESISTOR 47 5 1  .ZSW FC ~ C ~ - 4 0 0 / + 5 0 0  
REBISTOR 41.2K 1 1  ,125W F lCmO+-100 
RESISTOR 130 1X ,125W F TCwO+-100 
RESISTOR .05 1 0 1  3W PW TCmO+-ZOO 
RESISTOR 1K LOX .5W CC lCwO+b47 

I C  INV TTL L 8  HEX 1-INP 
I C  FP TTL LS 0-TYPE POS-EDGE-TRIG 
I C  311 COMPARATOR 10-98 
I C  111  COMPARATOR 10.99 
I C  TO-bb SW-REG 
HEAT OINK TO-bb-PKG 

HEAT 8INK 

YISCELLANEOU8 PART3 

EXTRACTOR-PC BOARD B I N  POLVC 
EXTRACTOR-PC BOARD YEL POLYC 

NOTE: THE SOLDER BUCKET 1251-2551 I S  NO 
LONGER USED ON THE SWITCHING 
REGULATOR, U1. 

HPPart 
Number 

01582-bb514 

0180-0509 
0180-0309 
0160-3622 
0 1 8 0 - O l l b  
OlbO-0300 

OlbO-2200 
OlbO-2055 
OlbO-Sb22 
0160-5456 
OlbO-345b 

0180-0509 
0180-2687 
OlbO-5622 
0180-2b8b 
Olb0-5bZZ 

0160-3451 

1qOl-0040 
1902-0202 
1901-002b 

199O-OP8b 
1900-0485 

2110.0OP3 
2110-OZb9 

9140-0244 

1854-0215 
1854-0215 
1853-0210 

0683-1505 
0683-1505 
Ob83.1525 
0683-IS25 
0b83-2725 

0683-3915 
Ob83-1025 
Ob83-2725 
0683-1525 
Ob83-1035 

Ob83-1035 
Ob83-4725 
ob83-1025 
Ob83-1035 
0683-1035 

0683-1025 
0b83-1015 
Ob83-1055 
Ob83-1015 
Ob83-1505 

Ob81-I505 
0685-103% 
0757-0442 
0683-1035 
Obr)3-4715 

Ob83-0705 
0698-3582 
0757-0404 
0811-182b 
Ob87-1021 

1820-1199 
1820-1112 
182b-00Lb 
18Zb-0026 
1813-0084 
1205-0247 

03582-01103 

4040.0709 
PO40-0752 





Table 8-1 1.2. Replaceable Parts (Cont'd). 

See introduction to  this section for ordering information 
*Indicates factory selected value 
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Mfr 
Code 

ZOYIO 
~ 8 4 1 0  

Description 

EXTRACTOR-PC BOIRD BRN POLVC 
EXTRACTOR-PC EOlRO GRN POLVC 

Mfr Part Number 

4040-0740 
4040-01S3 

Oty 

3 

Reference 
Designation 

HP Part 
Number 

0040-0748  
0090-0753 

c 
D 

Y 
0 



Table 8-1 1-2. Replaceable Parts (Cont'd). 
Reference 
Designation 

C I 
c 2  
C 1 
C 0 
C 5 

C 6  
c 7 
C 8  
C 9  
C l O  

C l l  
C l 2  
C I 3  
C I P  

C R l  
CRO 
CRS 

0 8 3  
0 8 6  

F 1 

L I 

Q 1 
Qo 
QS 

R o  
R 5  
0 6  
R 7 
R 8 

R 9 
R l O  
R l  I 
9 1 2  
R 1 3  

HP Part 
Number Description Mfr I Code 

5 C A P A C I T O R - F X D  O T U F + I O O - 1 0 %  IOOVDC AL  2 8 4 8 0  
8 CAPACITOR-FXD . I U F  +BO-ZOX IOOVDC CER 2 8 4 8 0  
5 I C A P A C I T O R - F X D  I O O O U F + 1 0 0 - 1 0 %  12VDC A L  2 8 0 8 0  
5 1 CAPACITOR-FXD 2 2 0 0 P F  +-!OX 2OOVDC POLYE 2 8 4 8 0  
0 CAPACITOR-FXD O.TUF+-20% l O V D C  TA 5 6 2 8 9  

CAPACITOR-FXD O,TUF+-20% I O V D C  TA 5 6 2 8 0  
CAPACITOR-FXD O,TUF+-20% l O V D C  TA 5 6 2 8 0  
CAPACITOR-FXO b.BUF+-10% 3SVDC TA 5 6 2 8 9  
CAPACITOR-FXD . O l U F  +OD-20% lOOVDC CER 2 8 0 8 0  
CAPACITOR-FXD . l U F  + 8 0 - 2 0 %  lOOVDC CER 2 8 4 8 0  

CAPACITOR-FXD . IuF  + 8 O - 2 0 %  lOOVDC CER 2 8 4 8 0  
CAPACITOR-FXD lOOOPF + - l o %  I U V O C  CER 2 8 4 8 0  
CAPACITOR-FXD b.8UF+-10% I S V D C  TA 5 6 2 8 9  
CAPACITOR-FXD I O O O P F  +-!Ox l U V D C  CER 2 8 4 8 0  

OIODEIZNR 1 5 V  5 %  0 0 - 1 5  PDmlW Tc8+,017% 2 8 0 8 0  
DIODE-PNR RECT l O O V  b A  0 0 7 1 1  
D I O O E ~ 8 W I T C H I N G  1 0 V  SOMA 2 N S  0 0 - 1 5  2 8 0 8 0  

L E D - V I S I B L E  L U M - I N T ~ 8 0 0 U C D  IF.JOMA-MAX-GR 2 8 0 8 0  
L C D - V I S I 8 L E  L U M - I N T 8 l M C D  IF82OMA-MAX-RED 2 8 4 8 0  1 

T R A N S I S T O R  NPN S I  1 0 - 1 9  PD8700MW 0 7 2 6 1  
T R A N S I S T O R  NPN 8 1  PD815OYW F T 8 3 0 0 M H Z  0 4 7 1 1  
T R A N S I S T O R  PNP 8 1  P D 8 1 l O Y W  F l m 0 0 M H Z  2 8 0 8 0  

1 1 R E S I S T O R  1 6 0  5 %  .25W F C  T C ~ - 0 0 0 ~ * 6 0 0  0 1 1 2 1  
0 1 0  R E S I S T O R  1 9 0  5 %  .2SW F C  T C * - 4 0 0 1 * 6 0 0  0 1 1 2 1  
0 R E S I S T O R  I 5  5 %  .25W F C  T C m - 0 0 0 1 + 5 0 0  0 1 1 2 1  
0 R E 8 I S T D R  1 5  5 %  .25W F C  T C 8 - 0 0 0 1 + 5 0 0  0 1 1 2 1  
0 R E 8 I S T O R  I 5  5 %  .25W F C  T C l - 0 0 0 1 + 5 0 0  0 1 1 2 1  

8 R E S I S T O R  1 K  5 %  .25W F C  T C m - 0 0 0 1 + 6 0 0  0 1 1 2 1  
1 1 R E 8 I S T O R  6 8  5 %  .ZSN F C  T C 8 - 0 0 0 1 + 5 0 0  0 1 1 2 1  
0 R E S I S T O R  1 5  5 %  .2SW F C  T C m - 0 0 0 1 + 5 0 0  0 1 1 2 1  
1 R E S I 8 T O R  I O U  5 %  .25W F C  T C I - 0 0 0 1 + 7 0 0  0 1 1 2 1  
1 R E S I S T O R  I O U  5 %  .25W F C  TCI-0001+700 0 1 1 2 1  

1 2 R E S I S T O R  b.8U 5 %  .ZSW F C  T C m - 0 0 0 1 + 7 0 0  0 1 1 2 1  
1 R E S I S T O R  1 0 0  5 %  .ZSW F C  T C m - 0 0 0 1 + 5 0 0  0 1 1 2 1  
1 R E S I S T O R  I O U  5 X  .2SW F C  T C m - 4 0 0 1 + 7 0 0  0 1 1 2 1  
1 R E S l 8 l O R  1OU 5 %  .ZSW F C  T C m - 0 0 0 1 + 7 0 0  0 1 1 2 1  
2 R E S I ~ T O R  4 , T I  5 %  ,25W F C  T C 8 - 0 0 0 1 + 7 0 0  0 1 1 2 1  

RESISTOR-TRMR ZK 1 0 %  C S I D E - A D J  1 -TRN 2 8 0 8 0  
R E S I S T O R  56.2U I X  .125W I T C l O + - 1 0 0  2 0 5 0 6  
R C 8 l S T O R  I S  5 %  .ZSW F C  T C W - 0 0 0 1 + 5 0 0  0 1 1 2 1  
R E S I S T O R  1 0 0  5 %  .25W F C  TC8-oOO1+5OO 0 1 1 2 1  
R E S I S T O R  2.7K 5 %  .ZSW F C  T C l - 0 0 0 1 * 7 0 0  0 1 1 2 1  

R E S I ~ T O R  1U 5 %  .25w F C  T C 8 - 0 0 0 1 + 6 0 0  0 1 1 2 1  
R E S I S T O R  2.7K 5 %  12SW F C  T C 8 - 0 0 0 1 * 7 0 0  0 1 1 2 1  
R E I I S T O R  1.5K 5 %  .25W FC T C m - 0 0 0 1 + 7 0 0  0 1 1 2 1  
R E S I S T O R  1OU 5 X  .25W F C  T C m - 4 0 0 1 + 7 0 0  0 1 1 2 1  
R E S I S T O R  I O U  1 X  ,125W C TC.O+-100 2 0 5 0 6  

il , I  R E S I S T O R  1 K  5 %  .25W F C  T C m - 0 0 0 1 + 6 0 0  0 1 1 2 1  
R E S I S T O R  IS.8U 1 %  , 1 2 5 ~  f TCmO+-100  2 4 5 0 6  
RL8 ISTOR-TRMR SK 1 0 %  C 8 I D E - A D J  I - T R N  2 8 4 8 0  

R E S I ~ T O R  I O U  5 %  .ZSW FC T C W - 0 0 0 1 + 7 0 0  0 1 1 2 1  
RESISTOR 1 3 ~  5 %  .ZSW r c  ~ ~ ~ - 0 0 0 ~ + ~ 0 0  0 1 1 2 1  

1 9 I C  111 COMPARATOR T O - 9 9  0 4 7 1 1  
3 I C  111 COMPARATOR 1 0 - 9 9  0 0 7 1 3  
I I C  I N V  T T L  L S  HEX 1 - I N P  0 1 2 9 5  
8 I C  I F  T T L  L 8  0 - T Y P E  P O I - E D G E - T R I G  0 1 2 9 5  
0 1 I C  1 0 - 1  SW-REG 1 2 9 6 9  
0 1 CONNECTOR-8GL CONT S K I  .OO-IN-B)C-8Z RND 2 8 0 8 0  
9 1 HEAT 8 1 N U  2 8 4 8 0  

I I M I S C E L L A N E O U S  P A R T S  

Mfr Part Number 

4 
1 

See introduction to this section for ordering information 
*Indicates factory selected value 

Scam by AR TEK MEDLQ => 

2 
EXTRACTOR-PC BOARD 8 R N  POLYC 
EXTRACTOR-PC BOARD 8 L U  POLYC 



Table 8-1 1-2. Replaceable Parts (Cont'd). 

Reference 
Designation I Number HP Part 

CRZ 
C R 3  
CRY 
CR5 

C a b  
CRR 
C R ~  
C R l O  
C R I  1  

C ~ l 2  
c a l l  
C R I U  
C R l 5  
C R 1 b  

C R 1 7  
C P l 8  
C R l Q  
C R 2 0 - 2 3  
F  1  
FC1,2  

0 1  
Q 2  

R  2  
R 3  
R  4  
R 5  
R  b  

R  7  
R 8  
I 9  
R l O  
R I  I 

" 2  
R l i  
R l U  
R  1'5 
R l b  

Description Mfr I Code 

I I PC ASSEMBLVv POWER SUPPLY CONTROL 1 2 8 4 8 0  

C A P A C I T O R - C X D  5 0 U F + 7 5 - 1 0 %  SOVDC A L  
CAPACITOR-FXD 5 0 U F + 7 5 - 1 0 1  SOVDC AL 
C A P L C I T O R - F X O  l U F + - I 0 1  35VOC TA 
CAPACITOR-FXD Z Z U F + - I 0 1  I S V O C  TA 
CAPACITOR-FXO 47OOPF + - 2 1  3OOVDC M I C A  

CAPACITOR-FXO O S U F + 5 0 - 1 0 1  ZSOVDC A L  
CAPACITOR-FXD 3 S O U F + ? S - 1 0 1  I b V D C  A L  
CAPACITOR-FXD 3 5 0 U F + 7 5 - 1 0 1  l b V D C  A L  
CAPACITOR-FXD Z Z U C + - 1 0 1  15VDC T L  
C A P A C I T O R - F X D  Z Z U F + - I 0 1  15VDC 1 4  

D IODE-CM BROG YOOV 1 A  
DIODE-PwR RECT ZOOV ?SOMA 0 0 - 2 9  
DIODE-PWR RECT ZOOV ?SOMA 0 0 - 2 9  
DIODE-PWR R L C T  ZOOV ?SOMA 0 0 - 2 9  

S b 2 8 9  
S b 2 8 9  
S b 2 8 9  
5 b 2 8 9  
5 b 2 8 9  

DIODE-PWR RECT 2 0 0 V  750MA 00.29 
O I O D E - S W I T C H I N G  3OV SOMA ZNS 0 0 - 3 5  
D I O D E - S W I T C H I N G  3OV SOMA 2 N S  0 0 - 3 5  
D I O D E - S W I T C H I N G  3OV SOMA ZNS 00.35 
DIODE-ZNR 24 .3V  5 %  00-1s P o ~ i m  TCI+.OT~X 

D I O D E - L N R  24 .3V  5 1  0 0 - 1 5  P D a l w  TC.+.O781 
D ~ O O E - ~ W I T C H ~ N ~  3 o v  S O M A  ZNS 00.35 - 
DIODE-SWITCHING 3 0 v  SOMA ZNS 0 0 - 3 5  
D I O D E - S W I T C H I N G  SOV S O M I  ZNS 0 0 - 3 5  
D IODE-ZNR I N 8 2 5  b.ZV S I  0 0 - 7  PO8,UW 

OIOOE-ZNR I S V  5 1  DO-7 PDm.UW TCm+,OS7 l  
D I O D E - S W I T C H I N G  3 0 V  SOMA 2 N S  0 0 - 3 5  
DIODE- WITCHING 3OV SOMA 2 N S  0 0 - 3 5  
D I O D E - H V  RECT I N 4 0 0 5  6 0 0 V  1 A  D O - 4 1  
FUSE .2SA 2 5 0 V  SLO-BLO 1.25X.25 U L  I L C  
CUSEHOLOER-CLIP  TVPE.250-FUSE 

TRANSISTOR NPN Z N 3 4 4 1  S I  T O - b b  POBZSW 
T R A N S I S T O R  PNP 2 N U 9 0 0  S I  70.66 PO825W 
INSULATOR-XSTR IUBBER RED 
H E I T  S I N K  
CONNECTOR-SGL CON1 S K I  .O~J-IN-BSC-SL 

R E S I S T O R  2.2K 5 1  2 n  MO TCmO+-200  
R E S I S T O R  1 0  5 1  .25w CC T C ~ - 4 0 0 1 + 5 0 0  
R E S I S T O R  2.2K 5 1  Zw MO ~ C m 0 + - 2 0 0  
R E S I S T O R  1 0  5 1  .ZSW FC T C m - 4 0 0 / + 5 0 0  
R E S I S T O R  I . 5 8 K  I1 ,125W F TCmO+-100  

R E S I S T O R  b O 4  I1 . IZSW F  TCmO+-100  
R E S I S T O R  1 1 K  I1 . IZSW C  T C = 0 + - 1 0 0  
RESISTOR-TRMR 2K 1 0 1  C  S I D E - A D J  1 7 - T R N  
R E S I S T O R  4.99K I1 ,125W F  TC.01-100 
R E S I S T O R  I 5 K  - 5 %  ,125W F  T C 8 0 1 - S O  

R E S I S T O R  1 5 K  , 5 1  ,125W F  TCDO+-50  
R E S I S T O R  8 2 K  1 0 1  .5* CC TCmO+7b5  
R E S I S T O R  1 0  5 1  .25W FC T C m - 4 0 0 / + 5 0 0  
RESISTOR-TRMR 5K 1 0 1  C  S I D E - A D J  1 7 - T R N  
R E S I S T O R  12.4K 1 1  . l Z S w  F TCmO+-100 

R E S I S T O Q  I K  5 1  . 2 5 #  CC T C a - 4 0 0 / + 6 0 0  1 O l l Z l  
R E S I S T O R  3b.SK I1 , 1 2 5 1  F  T C m o + - 1 0 0  2 4 5 Y b  
R E S I S T O R  00.9K 1 1  . l 2 5 n  I T C 8 0 * - 1 0 0  I Z Y S P b  

I RESISTOR zou 11 , l i 5 w  F T C ~ O + - I O O  Z Y S Y b  
R E S I S T O R  1K 5 1  .ZSW CC T C m - Y 0 0 / + b 0 0  O l l Z l  

I R E S I S T O R  1 1  5 1  .25W FC T C m - 4 0 0 / + b 0 0  I 0 1 1 2 1  
R E S I S T O R  I O K  5 1  .ZSW FC T C 8 - 4 0 0 / + 7 0 0  0 1 1 1 1  

1  I C  V  RGLTR 1 0 - 3 0  
HEAT S I N K  TO-S/TO-39-PUG 

3  I C  V  RGLTR 10.39 
I C  7 Y I  OP AMP T O - 9 9  
I C  7 4 1  OP AMP T O - 9 9  

I 11 3 1 1  COMPARATOR 1 0 - 9 9  
I t  GATE T T L  L 8  AND QUAD 2 - I N P  

I M I S C E L L L N E O U S  P A R T S  

EYTRACTOR.PC BOARD BRN POLVC 
3  EXTRACTOR-PC BOARD V I O  POLVC 

Mfr Part Number 

See introduction to  this section for ordering information 
*Indicates factory selected value 

Scans by ARTEK MEDL4 => 



Table 8-1 1-2. Replaceable Parts (Cont'd). 

See introduction to this section for ordering information 
*Indicates factory selected value 

Scans by AR TEK MEDLQ => 

Mfr Part Number 

03512-66511 

OlbO-3622 
lSOD2ISX903582 
0160-1622 
150021SX9035B2 
19D30TCOYOfJ~ 

15OD22SX9035BE 
19D307CO~OfJ4 
150D225X9035B2 
0110-2730 
15OD225X9035B2 

M ~ A 2 0 2  
MDA202 

5012-9919 
5012-YV1Y 
5012-YV89 
5012-Yv89 
1012-OPIY 

C9-1/8-TO-2211-f 
2100-3273 
CU-l/O-TO-1182-f 
CB1325 
CB1125 

CB1325 
CB1325 
CB1215 

TOlSUC 
LM12OT-15 
0390-0514 
7815KC 
UATPGKC 
0390-0151 
01582-01112 

9090-0707 
9090-0799 

Mfr 
Code 

21910 

21910 
56219  
La480 
S b L I 9  
56219 

8 
56289  
56219  
21980 
56289  

09713 
09713 

21980 
21980 
28980 
21980 
~ 8 0 8 0  

2959b 
21980 
2959b 
01121 
01121 

01121 
01121 
01121 

072b1  
27019 
21080 
07213 
OTZb3 
21980 
28910 

28980 
28980 

Description 

PC AISEMBLV, LINEAR POWER SUPPLY 

CAPACITOR-fXD .IUf +80-20% lOOVDC CER 
CAPACITOR-fXO Z.ZUf+-10% ~ S V D C  T I  
CAPACITOR-fXD . lUf  +80-20% lOOVOC CER 
CAPACITOR-fXD 2.2Uf+-1OX 35VDC TA 
CAPACITDR-fXD 100Uf+T5-10% OOVDC AL 

CAPACITOR-fXD 2.2Uf+-10% ISVDC T I  
CAPACITOR-fXD 300Uf+TS-10% YOVDC AL 
CAPACITOR-fXD L.ZUf+-10% 1SVDC T I  
CAPACITOR-fXD lTOOUf+TS-10% 3OVDC AL 
CAPACITOR-FXD 2.2Uf+-10% 1SVDC TA 

D~ODE-VW BRDG ZOOV 2A 
DIODE-fW BRDG 2OOV 24 

LED-VISIBLE LUM-IRT8IOOUCD If83OMA-MAX-GRb 
LED-VISIBLE LUM-INT81OOUCD If8SOMA-MAX-GRF 
LED-VISIBLE LUM-INT8800UCD IF83OMA-MAX-GRC 
LEO-VI8IBLE LUM-IRTm800UCD If8SOMA-MAX-GRL 
LED-VISIBLE LUM-INT~IOOUCD 1 ~ 8 3 0 ~ 1 - M A X - G R L  

RESISTOR 2 . 2 1 ~  1% ,125W F TC.0+-100 
RESISTOR-TRMR 2K 10% C I IDE-ADJ  1-TRN 
RElISTOR 1 1 . 8 ~  1% ,125W F TCmO+-100 
RE~ISTOR 1 . 3 ~  5 %  . 2 5 ~  fC T C ~ - 4 0 0 1 + 7 0 0  
REaISTOR 1.1K 5 %  .25W f C  TC8-9001+700 

RESISTOR 1.3K 5 %  ,25w fC rC8-9001+700 
RESISTOR 1.3K 5% nZSW fC TC8-900/+700 
RESISTOR 820 5 %  .ZSW FC TC8-Y001+b00 

I C  7815 V RCLTR TO-220 
I C  V RGLTR 10-220 
INSULATOR-XSTR RUBBER RED 
I C  7815 V RGLTR 10-3  
I C  V RCLTR 10-3  
INaULATOR-XSTR THRM-CNDCT 
HEAT 1INK 

M l ~ C E L L A h E O U ~  PARTS 

EXTRACTOR-PC BOARD GRA POLVC 
EXTRACTOR-PC BOARD BRN POLVC 

Reference 
Designation 

A t 8  

c 1 
C Z 
C 3 
CO 
C S 

C b 
CT 
CI) 
C9 
ClO 

CRl 
CRZ 

DS1 
oS0 
DSS 
DSb 
DST 

R t  
R Z 
R 3 
R 0 
R S 

R b 
R 7 
R 8 

u1 
U Z 

U 3 
U 0 

HP Part 
Number 

01582-bbS l1  

01bO-3622 
0180-1191 
OlbO-1bLZ 
0180-1891 
0180-2501 

0180-119b 
0100-2503 
0180-1841  
0100-2730 
0100-1191  

190b-0096 
190b-0096 

1990-0985 
1990-0985 
1890-0905 
1990-0985 
1990-0985 

OTST-0030 
2100-1273 
Ob90-3269 
0683-1325 
0683-1325 

Ob01-1325 
0603-1125 
Ob81-8215 

I 8 2 b - 0 3 9 1  
1826-0271 
0100-0569 
1826-0203 
1826-0999 
0390-ObSb 
03582-01112 

4090-0797 
4090-0709 

; 

1 

1 
b 
8 
b 
9 

b 
0 
b 
9 
b 

7 
7 

5 
5 
5 
5 
5 

5 
1 
1 
2 
2 

Z 
L 
3 

0 
6 
3 
0 
9 
9 
2 

2 
9 

t 

2 

1 

2 

1 
5 
3 
9 

2 

1 
1 
2 
1 
1 
1 
1 

2 



Table 8-1 1-2. Replaceable Parts (Cont'd). 

See introduction to  this section for ordering information 
*Indicates factory selected value 

Scans by AR TEK MEDL4 => 



Table 8-1 1-2. Replaceable Parts (Cont'd). 

See introduction to this section for ordering information 
*Indicates factory selected value 

Scans by ARTEK MEDGQ => 

Mfr Part Number 

3 1 6 0 - 0 0 9 7  

01S02~00210 
9100-1910 
1101-2O02 
031,1657 
2 1 1 0 - 0 5 6 5  
5 8 3 . 0 0 1 6  
01582-00211 
1101-0199 
01582-bib11 
1251-1281 
0180-0601 
1250-0081 
1510-0090 

OIS82-00100 
01582-00210 
0590-0167 
11SO-0218 
01582-00201 

CoZJLIOZJlOJM818 
CO21AlO2JIOJMB18 

7 1 2 0 - 0 2 7 0  
7 1 2 0 - 3 8 1 0  
7 1 2 0 - 3 8 1 1  
7 1 2 0 - 6 9 5 7  

Mfr 
Code 

2 8 4 8 0  

28080 
28480 
28080 
0 6 3 2 8  
2 8 4 8 0  
H 9 0 2 7  
28080 
28080 I 28080 
28080 
28080 
28080 
28080 

28080 
28080 
28080 
28080 
28080 

56289 
Sb289 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

Description 

REAR PANEL MOUNTED COMPONENT8 

FAN-TBAX 120-CFM 1 1 5 8  50160-HZ 

PANEL, POWER 8UPPLV 
FILTER-LINE 
OYITCM, 8LIOLo LINE VOLTAGE 
FU8LHOLOER BODV 12A MAX FOR UL 
FU8EMOLOER CAP 12A MAX FOR UL 
FUSEHOLDER-NUT-THREAD-M 1 2 . 7  X  1 . 5  DBL 
PANEL, CONNECTOR 
8LITCM-8L OPDT-NS MlNTR .SA lZSVLC/OC 
MP-I8 CONNECTOR Y/CIBLE 
UP-I8 CONNECTOR 
8TANOOCF-METRIC LONG STUD MOUNT ?OR CONN 
CONNECTOR-RF BNC ?EM 8GL-MOLE-FR SO-OWN 
BINDING PO81 A8SV 8GL SOL-TUR JGK 

OUARD, FAN 
PANEL, FAN 
NUT-THUMB b-12-IUD OR8 
FILTER-AIR 1 2  810 ML8U MET 8CREEN 
PANEL, REAR 

CAPACITOR-FxO .01uC t-201 IKvOC CER 
CAPACITOR-1x0 .OIUC t-201 IKVOC CER 

LABEL 
LABEL-WARNING . l - I N - W D  2.6- IN-LG MYLAR 
LABEL-WARNING . l - I N - W D  2 . 6 - I N - L G  MYLAR 
LABEL-INFORMATION .5-IN-WD 1 . 7 5 - 1 N - L G  

Reference 
Designation 

81 

UP2 
MPZA 
MPZR 
MPLC 
MPZD 
MPZE 
UP3 
MPlA 
MPlg 
MPlC 
UP30 
MP3E 
M P ~ F  

UPS 
MPb 
MP7A 
UP7 
MPO 

RPCl 
RPCZ 

Ow 

1 

1 
1 
2 
1 
1 

1 
2 
2 
1 
1 
2 
2 

1 
1 
0 
1 
1 

2 

HP Part 
Number 

3 1 6 0 - 0 0 9 7  

01582-00210 
9100-1910 
1101-2002 
2 1 1 0 - 0 5 6 4  
2 1 1 0 - 0 5 6 5  
2 1 1 0 - 0 5 6 9  
01582-00111 
1101-0199 
0 1 5 8 2 - b l b l 1  
1251-1281 
0180-0601 
1250-0081 
1510-0090 

01582-00100 
01502-00210 
0590-01b7 
1150-0218 
01582-00209 

0150-0012 
0150-0012 

7 1 2 0 - 0 2 7 0  
7 1 2 0 - 3 8 1 0  
7 1 2 0 - 3 8 1 1  
7 1 2 0 - 6 9 5 7  

c 
D 

8  

9 
0 
1 
8  
9  
5 
2 
7 
0 
I 
1 
1 
2 

8 
1 
1 
0 
b 

3 
1 

9  
9  
0  
1  



Table 8-1 1-2. Replaceable Parts [Cont'd). 

See introduction to  this section for ordering information 
*Indicates factory selected value 

Scans by ARTEK MEDLA => 



SERVICE GROUP 12 
CHASSIS MOUNTED COMPONENTS 

Scons by ARTEK MEDLQ => 
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Model 3582A Service Group 12 

CHASSIS MOUNTE 
SERVICE G 

D COMPONENTS 
IOUP 12 

8-1 2-1. INTRODUCTION. 

8-12-2. This service group contains information concerning the replacement of the CRT, 
Mother board diagram, and chassis mounted components not covered in other service 
groups. 

8-1 2-3. CHASSIS MOUNTED COMPONENTS CROSS REFERENCE. 

8-12-4. Use the following cross reference to determine the service group which contains the 
part numbers for a particular part grouping. 

Part Group 

Cables 
CRT 
Fan 
Frame Parts 
Front Panel 
Power Supply 
Miscellaneous Parts 
Rear Panel 

Service Group 

8-12-5. R ~ L A C I N G  THE CRT. 

The CRT and associated circuits may retain lethal voltages (up to 
18 k VJ even when the instrument power is off. 

8-1 2-6. General Information. 

8-12-7. Before removing CRT, be sure that instrument power is off and allow sufficient 
time for circuits to  discharge. Handle the CRT with care! 

8-12-8. Perform the following steps: 

a. Remove the top and bottom instrument covers. 

b. From the bottom of the instrument, remove the screw retaining the CRT shield 
ground lug. 



Model 3582A Service Group 9 

c. Unplug the post accelerator cable (red) and ground the CRT end to the chassis. Then 
connect clip lead between the HV lead and ground. Be careful of the high voltage 
hazards! 

d. Remove the plastic shield over the A13 board. 

e. Unplug the two Molex connectors in the center of the A13 board (that have wires 
leading to the pin connectors). 

f. Remove the remaining screws (standoffs) holding the A13 board to the chassis. The 
A13 board may be swung up leaving other cables attached. 

g. Using a flat-bladed screwdriver, carefully pry off the connector at the rear of the 
CRT. 

h. Remove the retaining band that clamps the CRT shield to the chassis. 

i. With the A13 board swung aside, the CRT may be pulled upward and backward away 
from the instrument chassis. 

j. To remove the CRT from the shield, perform the following steps: 

1. Disconnect the wires at the pin connectors at the side of the CRT. 

2. Loosen the screws of the alignment coils (2 each). 

3. Place the CRT face on a soft surface. Then while holding the shield with both 
hands, press on the rear of the tube with the thumbs forcing the tube forward and 
out of the shield. 

4. ' -  Remove the foam ring from the rear of the CRT shield. 

k. Reinstall the CRT using the general procedure for removal in reverse order. Be careful 
that the following points are observed. 

1. Slide the CRT into the shield so that the neck and connectors line up with the 
slots. 

2. Press forward on the alignment coils screws (at the side) to secure the coil against 
the CRT neck before' tightening. 

3. Replace the foam ring at the rear of the CRT shield, sliding it just far enough on 
the CRT neck so that there is no interferrence to the rear connector. 

1. Perform high voltage section adjustment and alignment. 
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Figure 8-12-2. Chassis Exploded View. 
8-12-5/8-12-6 



Figure 8-12-3. CRT Assy Exploded View. 
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CATHODE-RAY TUBE FAILURE REPORT 

(This form must accompany all warranty claims and MFR/HEART credit claims.) 

Date 

Submitted By (Name) 

Name of Company 

Address 

1. Hewlett-Packard Instrument Model No. 

2. Hewlett-Packard Instrument Serial No. 

3. Defective CRT Serial No. Part No. 

4. Replacement (New) CRT Serial No. 

5. Please describe the failure and, if possible, show the trouble on the appropriate CRT 
face below. 

6 .  Is a warranty claim being made? 

7. Hewlett-Packard Sales/Service Office 

8. MFR, HEART or  Customer Service Order Number 



Table 8-1 2-1. Replaceable Parts. 
Mfr 
Code IMfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 8-1 2-1. Replaceable Parts (Cont'dl. 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Mfr 
Code 

28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
08484 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
21410 

28480 
28480 
28480 
28480 
2 8 4 8 0  
28480 

28480 

28480 

Description 

CHI8318 MOUNTED COMPONENT8 

CRT 
COIL, ORTHO 
COIL, I-AX18 

GUARD, F4N 8WITCH 
PANEL, LEFT 
PLATE, CUTOUT 
PANEL, FRONT 
SHIELD, TERM 

SHIELD, INPUT 
SHIELD, DISPLAY 
COVER, C4RO NEST 
SHIELO, TRANSFORMER 
BRACKET, TRANSFORMER 

bRACKET, RECT. 
BRACKET, H.V.P.S. 
BRACKET, CAP. 
CARD GUIDE, REAR 
BRACKET, LINE SNITCH 

BRACKET, CARD NEST 
8RACKET, TRIN8FORMER SHIELD 
INSULATOR, CAP 
INSULATOR, H.V.P.8. 
INSULATOR, POWER 8UPPLY 

INIULITOR, AMPLIFIER BOARD 
FILTER, GRAY 
SPACER, AMPLIFIER BOARD A 1 3  ASSY 
SPICER, CUTOUT A 1 3  ASSY 
CHASSIS ASSEMBLY 

SHIELOI CRT 
8HlELO AS8EMBLY 
GASKET, ROUND, NPRN 
CLAMP-HOSE Z.Ob2-3-011 .5-NO SST 
TILT ST4NO 887 

TRIM, 8IDE 
FRAME: FRONT 
FRAME: REAR 
STRUT: CORNER 
PUSHROO 

FOOTfSTANO~RD~ 
TRIM, TOP 
STRAP, HANDLE, CAP-FRONT 
8lRAPo HANDLE, CAP-REAR 
SUPPORT, CARD 

CARD GUIDE, FRONT 
BEZEL, CRT 
BEZEL, FR4ME 
STRAP HANDLE, 1 8  I N .  
TOP COVER 

BOTTOM COVER 
SIDE COVER 
KIT, RElRfEET 
CAR0 HOLDER 
INITRUCTION C A R D  

HP-I8 IN8TRUCTION CARD 
ISOLATOR CRT 
FOAM, PONER SUPPLY SUPPORT 
FOAM, CARD NE8l 8UPPORT 
FRONT CARD NEST SUPPORT 
SNITCH-PB DPDT 4LTNG 4 1  25OVAC L I N E  SW 

TRANSfDRMER, LINE 

CABLE ~ 8 8 ~  1 8 4 ~ ~  3-CNOCT JGK-JKT 
CAC PWR CRDI  

""FOR INSTRUMENTS W I T H  CRT S E R I A L  NUMBER 
5083-5788,  T H I S  I S  A  D I R E C T  REPLACEMENT 
TUBE AND DOES NOT REQUIRE C I R C U I T  
M O D I F I C A T I O N .  

Reference 
Designation 

::::f 

EP2 
EP3 

UP5 
MP9 
UP10 
M P l l  
MPl2 

MP13 
MPlu 
Met5 
MPlb 
UP17 

MPl8 
MPl9 
MPZO 
MP2l 
UP22 

MP23 
UP24 
MP25 
MP2b 
UP27 

MP28 
MPZO 
MP3O 
MP3I 
"PI2 

MP33 
MP3u 
Mp35 
VP3b 
MP17 

Me38 
MP39 
MPUO 
MPUl 
UPUZ 

MPq3 
MPU4 
UP45 
MP4b 
MP41 

MPOL 
MPPO 
Mp50 
up51 
UP52 

MP53 
UP54 
MP55 
MP56 
up57 

MP58 
UP59 
MP60 
MPbl 
UP62 
92 

11 

W23 

Mfr Part Number 

5081-5788 
01332-66001 
01701-66001 

01582-04104 
01582-00201 
03582-00215 
0 3 5 8 2 - 0 0 2 2 2  
03582-20601 

03582-00601 
01582-00602 
03582-00601 
03582-00605 
01582-01201 

01582-01202 
01582-01201 
01582-01210 
01582-01211 
01582-01216 

OSS82-01211 
01582-01225 
01582-04101 
OS582-04103 
03582-04105 

01582-04101 
03582-22701 
01582-24702 
01582-24703 
01582-60101 

01582-60103 
03582-60201 
0105-0573 
P8200-M40H 
1 4 6 0 ~ 1 1 4 5  

5001-0440 
5020-8805 
5020-8806 
5020.8817 
5040-7023 

5040-7201 
5040-7202 
5040-7219 
5040-7220 
5040-8313 

5000-8114 
5040-8199 
5Ob0-7474 
5060-9804 
5ObO-1815 

5Ob0-9847 
5060-9942 
SOb1-2009 
5061-2033 
9320-380s 

9120-3886 
4124-OOQ4 
4)20-01)s 
4S24-0095 
0 3 5 8 2 - 0 0 2 0 4  
1101-aZlb 

1100-0065 

8 1 2 0 - 1 5 2 1  

HPPart 
Number 

5083-5788 
01332-66001 
01701-66001 

01582-OPlOY 
03582-00201 
03582-00215 
0 3 5 8 2 - 0 0 2 2 2  
03582-20601 

03582-00601 
03582-00b02 
03582-00b03 
03582-00b05 
01582-01201 

03582-01202 
03582-01209 
03582-01210 
03582-01211 
03582-01216 

03582-01219 
03582-01225 
03582-OYlOl 
03582-04103 
03582-04105 

03582'0YlOb 
03582-22701 
03582-24702 
03582-24703 
03582-b0101 

03582-bOlO1 
03582-b020l 
0005-0573 
1000-0906 
1060-1345 

5001-0440 
5020-8805 
5020-880b 
5020-8837 
5040-7023 

5040-1201 
5040-7202 
5040-7219 
5040-7220 
5040-8311 

5040-8394 
5040-8399 
5060-7474 
5060-9804 
5Ob0-9835 

5Ob0-9847 
5ObO-9142 
50b1-2009 
5061-2011 
O S Z O - S ~ C I ~  

8320-1886 
0324-0094 
4320-0125 
4324-0095 
0 3 5 8 2 - 0 0 2 0 4  
3101-2216 

8100-4063 

8 1 2 0 - 1 5 2 1  

; 

2 
8 
5 

8 
8 
4 
3  
4 

2 
3 
4 
b 
0 

1 
L 
1 
2 
7 

0 
8 
5 
7 
9 

0 
1 
0 
5 
3 

5 
4 
2 
b 
5 

1 
8 
9 
b 
2 

8 
9 
8 
1 
1 

2 
7 
P 
1 
0 

4 
0 
8 
8 
P 

5 
4 
b 
5 
I r 
1 

b 

6  

Qty 

1 
1 
1 

1 
1 

2 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
3 
1 

1 
1 
1 
1 
2 

2 
1 
1 
4 
1 

4 
1 
2 
2 
1 

1 
1 
1 
2 
1 

1 
2 
1 
1 
I 

1 
8 
2 
L 

1 

1 



Table 8-1 2-1. Replaceable Parts (Cont'd). 

Reference 
Designation 

- 
Q ~ Y  

1 
1 

1 
I 

1 
I 

1 
1 

1 
1 
1 

1 

I 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

I 

- 
See i 
*Ind 

Description 

CABLE A 8 S E M B L I L S  

C A 8 L E  ASSEMBLY, I N P U T  
CABLE A S ~ E M B L Y I  FRONT P A N E L  A 1 1  
CABLE ASSEMBLY, FOCUS POT 
C A B L E  A 8 8 E M B L Y r  F P - A 1 3  
CABLE A8SEMBLY, A l l - A 1 2  

C A B L E  A S 8 E M B L Y t  A l l - A 2 0  
CABLE A8SEMBLY, A l3 -POWER 
CABLE A8SEMBLY, HP-!I 
CABLE A ~ O E M B L Y ,  w - u o  
CABLE ASSEMBLY, RECT. -A lPX4  

CABLE ASSEMILY,  L I N E  S W I T C H  
CABLE ASIEMBLY,  NECK P I N S - X - A L I G N  
C A B L E  A8SEUBLY,  NECK P I N 8 ,  ORTHO 
CABLE AbSEMBLY, RPG-A12  
CABLE ASSEMBLY, POWER-AIQX3 

CABLE ASbEMBLY. POWER. A I Q X 5  
CAELC A ~ S E M B L Y ;  FAN, i ~ ~ i  
CABLE A S I E M B L y ,  FAN, FEMALE 
C A B L E  ASbEMBLY, C A L  A (RED)  
CABLE ASSEMBLY, C A L  0 ( w W I T E )  

CABLE A8SEMBLY, THERMAL CUTOUT 
C A B L E  A)SEMBLY, F P - A 2 0  
CABLE ASSEMBLY, PRN OUT 
C A 8 L E  ASSEMBLY, MARKER P O S I T I O N  
CABLE A88EMBLY,  CH A B A L  

CABLE ASSEMBLY, CH A T R I G  L E V E L  
C A B L E  ASSEMBLY, CW B B A L  
CABLE ASSEMBLY, PRN L E V E L  
CABLE AS8EMBLYo 2 - A X 1 8  
CABLE ASSEMBLY# Y - A X I S  

CABLE AaSEMBLY, X - A X I S  
CABLE ASSEMBLY, W-BLANK 1 CABLE ASSEMBLY, I M P U L S E  
CABLE ASSY 28AWG, 34-CNDCT U L - 2 4 8 0  

( P I N K  RIBBON)  

troduction to this section for ordering ir 
:ates factory selected value 
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CATHODE-RAY TUBE FAILURE REPORT 

(This form must accompany all warranty claims and MFR/HEART credit claims.) 

Date 

Submitted By (Name) 

Name of Company 

Address 

1 .  Hewlett-Packa'rd Instrument Model No. 

2. Hewlett-Packard Instrument Serial No.- 

3. Defective CRT Serial No. Part No.- 

4. Replacement (New) CRT Serial No. 

5. Please describe the failure and, if possible, show the trouble on the appropriate CRT 
face below. 

I 

6. Is a warranty claim being made? 

7. Hewlett-Packard Sales/Service Office 

8. MFR, HEART or Customer Service Order Number- .- 
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MANUAL CHANGES 
-hp- MODEL 3582A 

SPECTRUM ANALYZER 

Manual Part Number 03582-90004 

All New Items 

I To use this supplement: 

I 1. Make all Manual ERRATA changes. 

I 2. Make all additional changes that pertain to your 
instrument serial number only. 

Page 7-A-517-A-6, Figure 7-A-2. Change the Figure number to 
8-1-12. Change the page number to 8-1-1518-1-16. Add REV F to 
the Figure title. Add the component locator in Figure 1. Move 
the page to section 8-1. 

I Page 8-1-1518-1-16, Figure 8-1-12. Change the Figure number to 
7-A-2. Change the page number to 7-A-517-A-6. Move the page to 
section 7-A. 

1 CHANGE NUMBER 1 for all Serial Numbers. 

I Pages 8-1 -318-1 -4, 8-1 -518-1 -6, 8-1 -718-1 -8, and 8-1 -1318-1 -14. Up- 
date the component locator according to Figure 1. 

Page 8-3-20, Table 8-3-2. Change the part number and descrip- 
tion of U16 and U18 to 1826-0111 OPAMPL MC1458G. Change 
the part number of U17 to 1826-0866. 

Page 8-6-1518-6-16, Table 8-6-1. Change the part number and 
description of A3 to 0960-0491 MULT HI VOLT. 

Page 8-7-318-7-4, Figure 8-7-2. Add SEE NOTE to part numbers 
0370-1006 and 0370-3013. Add the following note: 

NOTE 
For instruments with Serial Numbers through 1809A03324, if 
the potientometer is replaced with part number 2100-3737, 
replace knob 0370-1006 with 0370-3048 and 0370-3013 with 
0370-3049. 

For instruments with Serial Numbers 1809A03325 and greater, 
use part number 0370-3048 instead of 0370-1006 and 0370-3049 
instead of 0370-3013. 

Page 8-7-7; Table 8-7-1. Change the part number for R17 to 
2100-3983. Change R17 to "'R17. Add "'For instruments 
with Serial Numbers through 1809A03324, if the potientometer 
is replaced with part number 2100-3737, replace knob 
0370-1006 with 0370-3048 and 0370-3013 with 0370-3049. 

- 

0 

-C123- - m22- - 
C15 - R 3 2 -  

-v 
-R14- 

CLK* 

-C35- 
-R27- - R 2 4 -  

OAT* 

I I  I 

AI 
03582 -66501 

Rev F 

7 June 1982 

Figure 1. 

Supplement A for 03582-90004 
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Page 2 Model 3582A 

Page 8-7-9, Table 8-7-1. Add SEE NOTE to part numbers 
0370-1006 and 0370-3013. Add the following note: 

NOTE 
For instruments with Serial Numbers through 1809A03324, if 
the potientometer is replaced with part number 2100-3737, 
replace knob 0370-1 006 with 0370-3048 and 0370-301 3 with 
0370-3049. 

For instruments with Serial Numbers 1809A03325 and greater, 
use part number 0370-3048 instead of 0370-1 006 and 0370-3049 
instead of 0370-3013. 

Page 8-7-10, Table 8-7-1. Add 1460-1581 HOLD DOWN SPRING. 

Page 8-1 1-1518-1 1-16, Figure 8-11-8. At the left end of the A17 
schematic, change the voltage value of A17CR11 and A17CR12 
to 24V. 

Page 8-12-9, Table 8-7-1. Add 1460-1581 HOLD DOWN SPRING. 

Page 8-12-10, Table 8-12-1. Change the following part numbers 
and descriptions: 

M P30 0380-1 228 SPACER-AM PL 
MP31 0380-1227 SPACER-CUTOUT 

Add 0380-1229 SPACER RPG BD to the parts list. 

CHANGE NUMBER 2 for Serial Numbers 1809A02186 and 
greater. 

Page 8-4-26, Table 8-4-3. Add R43 0683-1335 RESISTOR FXD 
13K 5% .25 W to the parts list. Change the part number and 
desctiption of R16 to 0683-5625 RESISTOR FXD 5.6K 5%. 

CHANGE NUMBER 3 for Serial Numbers 1809A02336 and 
greater. 

Page 8-5-24, Table 8-5-3. Change the part number of U15 and 
U17 10 1826-0582. 

Page 8-8-15, Table 8-8-12. Change the part number and descrip- 
tion of C5 to 0180-0374 CAPACITOR FXD 10 UF 20V. 

CHANGE NUMBER 4 for Serial Numbers 1809A02406 and 
greater. 

Page 8-8-1318-8-14, Figure 8-8-1. In the lower left corner of the 
schematic, add a resistor (R17, value 10) in parallel with the coil 
of L1 that is connected to ground. 

Page 8-8-15, Table 8-8-12. Add R17 0683-1005 RESISTOR 10 5%. 

CHANGE NUMBER 5 for Serial Numbers 1809A02436 and 
greater. 

Page 8-3-19, Table 8-3-2. Delete C7, C8, and C9. 
Change the following parts: 

C2 0160-0134 CAPACITOR FXD 220PF 300V 
R33 2100-3350 RESISTOR VAR 200 
R34 0757-0430 RESISTOR FXD 2210 
R35 0698-3152 RESISTOR FXD 3480 1 % 

Add the following parts: 

CR1, CR2 1901-0518 DIODE - SI 
CR3. CR4 1091-0025 DIODE - HOT CARRIER 

Page 8-3-20, Table 8-3-2. 
Delete R37 through R45, R52 through R55, R57, R59,R62, R63, 
and U15. 

Change the following parts: 

U14 1826-0356 CNVTR AD 7530AD 
R56 0698-4435 RESISTOR FXD 2490 1 % 

Add the following parts: 

R69, R70 0699-0059 RESISTOR FXD 5K 
R71 0698-4436 RESISTOR FXD 2800 1 % 
R72 0757-0283 RESISTOR FXD 2000 1 % 
R73 0688-5115 RESISTOR FXD 510 5% 

CHANGE NUMBER 6 for Serial Numbers 1809A02465 and 
greater. 

Page 8-5-1918-5-20, Figure 8-5-6. In the center top portion of the 
schematic, change the values of R12 to 1.24K, R13 to 1.91K, 
and R10 to 1K. 

Page 8-5-23, Table 8-5-3. Change the part numbers and descrip- 
tions of the following parts: 

Q4 1854-0094TRANSlSTOR-2N3646 
R12 0698-3223 RESISTOR 1.24K 1% .125W 
R13 0698-4430 RESISTOR 1.91K 1% .125W 

Delete the entries for R10" and add R10 0683-1025 RESISTOR 
1000 5% .125W. 

CHANGE NUMBER 7 for Serial Numbers 180BA02976 and 
greater. 

Page 7-H-117-H-2. Change "REV ABB" TO "REV ABB 
3582-66508." 
CHANGE "Rev C board" to 3582-66508 Rev C board." 
Add 

REV C 3582-66508 
Schematic 
Use the schematic provided in this section. 

Troubleshooting 
Use the trouble shooting procedures provided in this 
section. 

Page 8-4-17, Paragraph 8-4-34. Change the heading to 
"TROUBLESHOOTING THE 03582-66508 RAM ASSEMBLY." 

Pages 8-4-17 through 8-4-24. Renumber the pages to 7-H-3 
through 7-H-11. Renumber Figure 8-4-5 to 7-H-1. Resequence 
the paragraph numbers starting with 7-H-1. Move these pages 
lo  section 7-H. Insert the attached pages 8-4-17 through 8-4-24 
into section 8-4. 
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Page 8-4-2918-4-30, Table 8-4-3. Add the following Table: 

A8 1 03582-66528 PC ASSEMBLY, RAM 
C1-4, C6-10 9 0160-4571 CAPACITOR-FXD .1 UF .20 
C12-C14 3 0180-0228 CAPACITOR-FXD 22 UF 15V 
R 1 1 0683-1025 RESISTOR-FXD 1000 5% 
R2 1 0683-5125 RESISTOR-FXD 5100 5% 
U1, U3, U5 3 1820-1445 lTL-74LS375 
U2, U4, U6 3 1820-1470 IC-SN74LS157N 
U17, U10 4 1818-1611 IC MEMORY 
U11, U14 2 1820-1794 lTL-BUF 81LS95N 
U12,15-17 4 1820-1872 lTL-BUF 81 LS96N 
U13, U19 2 1820-1 199 IC SN74LS04N 
U18 1 1820-1430 IC SN74LSl61AN 
U20 1 1820-1491 IC SN74LS367N 
U21, U22 2 1820-1 197 IC SN74LSWN 

MISC. PARTS 

4040-0747 EXTR-GREY PC BD 
4040-0748 EXTR-BLACK PC BD 

CHANGE NUMBER 8 for Serlal Numbers 1809A03088 and 
greater. 

Page 8-5-1918-5-20, Figure 8-5-6. At the top center of the 
schematic, delete A10C13. 

Page 8-5-22, Table 8-5-3. Delete C13. 

CHANGE NUMBER 9 for Serlal Numbers 1809A03091 and 
greater. 

Page 8-11-918-11-10, Figure 8-11-5. In the top rlght corner of the 
schematic, add R31 (value 470) between R30 and the horizontal 
line. Change the values of A14C3, A14C8, A14C13, and A14C15 
to IUF. Change the value of A14R30 to 470. Replace the com- 
ponent locater with the attached Flgure 2. 

Page 8-1 1-19, Table 8-11-22. Add R31 0683-4715 RESISTOR FXD 
470 5%. Change the following components: 

C3, C8, 0160-4577 CAPACITOR-FXD 1 UF 50V 
C13, C15 
C6 0160-4801 CAPACITOR-FXD 1 OOPF 
C7 0160-4832 CAPACITOR-FXD .OlUF 
C9, C10, C16 0160-4822 CAPACITOR-FXD 1000 PF 
R30 0683-4715 RESISTOR-FXD4705% 

CHANGE NUMBER 10 for Serlal Numbers 1809A03181 and 
grealer. 

Page 8-1 1-1118-1 1-12, Figure 8-11-6. Replace the component 
locator with the attached Figure 3. In the top right corner of the 
schematic, delete R3 and add R33 (470 OHM) and R34 (470 
OHM) in series with DS3 on the anode side of DS3. Change the 
A15U4 designators and pins according to the following table: 

OLD-REF NEW REF l N PUT OUTPUT 
DESIGNATOR DESIGNATOR PIN PIN 

U4F U4B 3 4 
U4E U4C 5 6 
U4D U4E 11 10 
U4C U4F 13 12 
U4B U4D 9 8 

Page 8-11-20, Table 8-11-2. Delete C16 and R3. Add C15 
D160-4571 CAPACITOR-FXD .1 UF 50V and R33, R34 0683-4715 

- R6- Da D3 
- R7- 

-R30- 
-R3I- 1 
-R19- 

-CIO- 

-R9- =ig= 
-R16- 

- C2- 

- c -  @ 
d l +  

- Cl- @ I:;= 
- R17- 

-R23- 

-R21- -C7- -C13- 
-m5- 4 R 5 -  
- CII- 

A14 
03582-66514 

Rev D 

Figure 2. 

RESISTOR 470 5%. Change the part number and description of 
the following parts: 

C2, C7, C13 0160-4571 CAPACITOR-FXD .1UF 50V 
C4, C12, C14 0160-4822 CAPACITOR-FXD 1000 PF 
C11 0160-4832 CAPACITOR-FXD .O1 UF 

- R6- '8 D3 

-R30- 
-R31- I 
-R19- 

-R3- -CIO- 
-RIO- 
-RII- -Re- 
-R12- @ 
- c 4  -a- 

-R24- 
- R25- 

-AS-- -Rm- 

-R16- 

-C2- 

-,,- =C7- -CIS- 
Rl5- 4 R 5 -  

-CII- 

A15 
03582 -66515 

Rev C 

Figure 3. 
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CHANGE NUMBER 11 for Serial Numbers 1809A03288 and 
greater. 

Page 8-1 1-26, Table 8-1 1-2. Delete MP5. Change B1 to 3160-0394 
FAN-TUBEAXIEL. Add 03582-24704 SPACER FAN and 
3160-0092 FINGER GUARD. 

Page 8-12-10, Table 8-12-1. Delete MP5. 

CHANGE NUMBER 12 for Serial Numbes 180QA03308 and 
greater. 

Page 8-9-318-9-4, Figure 8-9-1. In the right center portion of the 
schematic, change the value of A4R74 to 13.3K. 

Page 8-3-20, Table 8-3-2. Add R74 0757-0289 RESISTOR-FXD 
13.3K 1%. 

CHANGE NUMBER 13 for Serlal Numbers 1809A03401 and 
greater. 

Page 8-1-718-1-8. Figure 8-1-4. Change the EXTERNALTRIGGER 
CIRCUIT as illustrated in Figure 4. 

Page 8-1-18, Table 8-1-4. Add the following parts: 
0690-1211 RESISTOR 120 10% 
1902-0579 DIODE BKDN 5.11 % 

CHANGE NUMBER 14 for Serial Numbers 1809A03421 and 
greater. 

Page 1-3, Table 1-1. Delete option 001. 

Page 1-7, Table 1-5. Delete the specifications for TRANSFER 
FUNCTION ACCURACY (STANDARD). Change TRANSFER 
FUNCTION ACCURACY (OPTION 001): to TRANSFER FUNC- 
TION ACCURACY:. 

Page 4-11, Paragraph 4-63. In step d., delete "(+ - 2 degrees, 
Option 001), and chahge + - 5 degrees to + - 2 degrees. 

CHANGE NUMBER 15 for Serlal Numbers 1809A03516 and 
greater. 

Page 8-1 1-1518-1 1-16, Figure 8-1 1-8. Change the value of 
A19R13 to 29.4K. 

Page 8-11-25, Table 8-11-2. Change the part number and 
description of Q1 to 1884-0306 SIL BILATERAL and R3 to 
0698-4490 RESISTOR 29.4K 1 %. 

TRIG. 

1 
~CXTERNAC~ 
I TRIGGER 1 
I INPUT I 
,-------A 

CHANGE NUMBER 16 for Serial Numbers 1809A03791 and 
greater. 

Page 8-1-718-1-8, Figure 8-1-4. Change AIR12 near the left 
center of the schematic to 'R12 and change thevalueof AlR11 
to 422. 

Page 8-1-18, Table 8-1-4. Change the part number and descrip- 
tion of R11 to 0698-3447 RESISTOR 422 1%. Change R12 to 
'R12. Add the following components for '1312: 

0698-3516 RESISTOR 6340 1 % 
0698-3226 RESISTOR 6490 1 % 
0698-3486 RESISTOR 6650 1 % 
0757-3439 RESISTOR 6810 1 % 
0698-4471 RESISTOR 7.1 5K 1 % 
0698-3518 RESISTOR 7320 1 % 
0757-0440 RESISTOR 7.5K 1 % 
0698-4472 RESISTOR 6780 1 % 

Page 8-7-11, Table 8-7-1. Change the part number of FPR7 to 
2100-3686. 

CHANGE NUMBER 17 for Serial Numbers 1809A03818 and 
greater. 

Page 8-5-1518-5-16, Figure 8-5-4. Change the page number to 
7-1-117-1-2. Change the figure number to 7-1-1. Add 

I(A9) DIGITAL DISPLAY CONTROLLER BACKDATING 

REVISION A, B, C, AND D 

Schematic 

Use backdating schematic I(A9) for Revision A, 0,  C, and D. 

Component Locator 

Use component locator on backdating Schematic I (A9) 

Parts List 

Use the current parts list except for the following parts: 

C2 0160-3046 CAPACITOR-FXD 250 PF + - 1 % 
100VDC MlCA 

C3 0160-2199 CAPACITOR-FXD 30 PF + - 5% 
300VDC MlCA 

C6 0140-0193 CAPACITOR-FXD 82 PF + - .5% 
300VDC MlCA 

J 1 1200-0458 SOCKET-XSTR 3-CONT TO-5 
DIP-SLDR 

R2, R3, 0683-5125 RESISTOR 5.1K 5% .25W 
R10, R11 TC = 4001 + 700 
- 6960-0080 HOLE PLUG 

DELETE 
C14 0160-3847 CAPACITOR-FXD .O1 UF 50V 
JRl  1258-0141 JUMPER-REMOVABLE 
U32-U35 1820-1208 IC DIG SN74LS32N 

Move page to section 7-1. Insert attached page 8-5-1518-5-16. 
I I 

Figure 4. 
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Page 8-5-1718-5-18, Figure 8-5-5. Change the page number to 
7-J-317-J-4. Change the figure title to "Figure 7-J-1. PI0 A9 
Digital Display Driver. REV C, D." Add 

J(A9) DIGITAL DISPLAY CONTROLLER BACKDATING 

REVISION C AND D 

Schematic 

Use backdating schematic J(A9) for Revision C and D. 

Component Locator 

Use component locator on backdating Schematic J(A9) 
Revision C and D. 

Parts List 

Use the current parts list for J(A9). 

Move page to section 7-J. Insert attached page 8-5-1718-5-18. 

Page 8-5-21, Table 8-5-3. Change the following components: 

C2 0160-481 1 CAPACITOR-FXD 270 PF 
C3 0160-4807 CAPACITOR-FXD 33 PF 1 lOV 
C6 0160-4802 CAPACITOR-FXD 82 PF .5 lOOV 
J 1 1251 -5501 CONNECTOR 

R2, R3 0698-3155 RESISTOR-FXD 4640 1% .125W 
R10, R11 

ADD 
C14 0160-3847 CAPACITOR-FXD .OlUF 50V 
JR1 1258-0141 JUMPER-REMOVABLE 
U32-U35 1820-1208 IC DIG SN74LS32N 

DELETE: 6960-0080 HOLE PLUG 

CHANGE NUMBER 18 for Serlal Numbers 1809A03826 and 
greater. 

Page 8-11-19, Table 8-11-2. Change the part number and 
description of L1 to 9140-0649 INDUCTOR-FXD. 

Page 8-11-20, Table 8-11-2. Change the part number and 
description of L1 to 9140-0649 INDUCTOR-FXD. 

CHANGE NUMBER 19 for Serlal Numbers 1809A03936 and 
greater. 

Page 8-11-1318-11-14, Figure 8-11-7. Replace the component 
locator in the upper right corner with the attached Figure 5. 

Page 8-1 1-22, Table 8-1 1-2. Change the fuse holder part number 
and description to FH1 2110-0643 FUHLR-CL 15A. Change the 
following component part numbers and descriptions: 

C2, C10, 0160-4835 CAPACITOR-FXD .1 UF 50V 
C11 
C9 0160-3847 CAPACITOR-FXD .O1 UF 
C12, C14 0160-4822 CAPACITOR-FXD 1000 PF 

A 1  6 
H-P PART NO. 03582-66516 

Figure 5. 
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