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Warranty

The information contained in this
document is subject to change
without notice.

Hewleit-Packard makes no
warranty of any kind with
regard to this material,
including, but not limited to,
the implied warranties or
merchantability and fimess
for a particular purpose.

Hewlett-Packard shall not be liable
for errors contained herein or for
incidental or consequential damages
in connection with the furnishing,
performance, or use of this material.

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 | instrument.

Ground the Instrument

To minimize shock hazard, the
instrument chassis and cabinet must
be connected to an electrical
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 Ammosphere

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.

Do Not Substitute Parts
or Modify Instrument
Because of the danger of
introducing additional hazards, do
not install substitute parts or
perform any unauthorized
modification to the instrument.
Retum the instrument to a
Hewlett-Packard Sales and Service
Office for service and repair to
ensure the safety features are
maintained.

Dangerous Procedure
Warnings

Warnings accompany potentially
dangerous procedures throughout
this manual. Instructions contained
in the warnings must be followed.

Safety Symbols

The following safety symbols are
used throughout this manual and in
the instrument. Familiarize yourself
with each symbol and its meaning
before operating this instrument.

General Definitions of
Safety Symbols Used on
Equipment or in Manuals

Instruction manual symbol. The
product is marked with this symbol
when it is necessary for the user to
refer to the instruction manual to
protect against damage to the
instrument.

f

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

®

Protective ground {earth) terminal.
Used to identify any terminal which
is intended for connection to an
external protective conductor for
protection against electrical shock
in case of a fault, or to the terminal
of a protective ground (earth)
electrode.

(D

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.

e omr L

Frame or chassis terminal.

A connection to the frame (chassis)
of the equipment which normally
includes all exposed metal
structures.

~v

Alternating current (power line).

Direct current {power line).

Alternating or direct current
(power line).

Warning

The waming sign denotes a hazard.
It calls attention to a procedure,
practice, condition or the like,
which if not correctly performed or
adhered to, could result in injury or
death to personnel.

Caution

The caution sign denotes a hazard.
[t calls attention to an 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 or the
user’s data.

Hewlett-Packard
8600 Soper Hill Road
Everett, Washington 98205-1298

Printed in U.S.A
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SAFETY SUMMARY S
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 electrical
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 Intemational'f *
Electrotechnical Commission (IEC) safety standards. o

IR N
B

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 v

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

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT B

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

DANGEROUS PROCEDURE WARNINGS

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

Warning Dangerous voltages, capable of causing death, are present in this
a instrument. Use extreme caution when handling, testing, and adjusting.
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'SAFETY SYMBOLS
General Definitions of Safety Symbols Used On Equipment or In Manuals.
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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 shock in case
of a fault. Used with field wiring terminals to indicate 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.

Frame or chassis terminal. A connection to the frame (chassis) of the
equipment which normally includes all exposed metal structures.

Alternating current (power line.)
Direct current (power line.)

Alternating or direct current (power line.)

Warning The WARNING sign denotes a hazard. It calls attention to a procedure,
u practice, condition or the like, which if not correctly performed or adhered
to, could result in injury or death to personnel.

Caution The CAUTION sign denotes a hazard. It calls attention to an 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,
d practice, condition or the like, which is essential to highlight.




Table of Contents

Section I: General Information

LI-1Introduction . . . . . . it i e e e e e e e e e e e e e e e e e e 1-1
1-2 Manual/Instrument Identification . . . . . ... ... ... ... e 13
1-3AccessoriesSupplied . . . . . . ... L e e e e 1-3
1-4DesCrptOn . . . o . . o it i e e e e e e 13
I-50PHONS . . . o it e e e e e e e e e 1-4
1-6Specifications . . . . . ... i e e e e 1-4
1-7Safety Considerations . . . . . .. ... . it e 15
1-8Grounding . . . . . . . ... e e e e e e e 1-5
1-9 Recommended Test Equipment . . . . . ... ... ...ttt nnnnennn. 15
1-10 Operator Maintenance . . . . . . o v v v v v v v ot ettt e 1-6
Table 1-18pecifications . . ... ... ...t e e e 1-7
Source CharacteristiCsS . . . .« v v v v v v e e e e e e e e e e e e e 1-7
Frequency CharacteriStics . . . . . . . . i it i ittt i it i i et e 1-7
Output CharacteriStCS . . . . . v oot ittt i e et e e e e e e 1-7
Sweep CharacteriStiCS . . . . . v v v vttt it e e e e 1-7
Receiver Characteristics . . . . v v v v v vt it e e e et e e e e e e 1-8
Input Characteristics . . . . . . .. ittt it i e e e e e s 1-8
Magnitude Characteristics . . . . . . . . vt i it e e e e e e 19
Phase Characteristics (A/R,B/R,A/B): . . . . . . ittt ittt i e i et 1-10
Polar Characteristics . . . . . v i v v v v ittt e e e e e e e e e e e e e e e 111
Real/lmaginary Characteristics . . . . . . . . . o o i i ittt it e e e e e 1-11
Delay Characteristics . . . . . . . . i ittt i e e e e e e 1-11
Display CharacteristiCs . . . . . o v v v v it e e e e e e e e e e 1-13
Programming Characteristics . . . . .« . o i v it i e e e e e 1-14
General CharacteristiCs . . . . . . v v v i it et e e e e e e e e e e e 1-16
Table 1-1 Specifications . . . . . . . . . . . e e e e 1-1
HP Digital Display Performance Specifications . . . .. ............. ... .. ... ..... 1-18

Section II: Fault Isolation

2-1Introduction . . . . . . ... e e e e e e e e 2-1
2-2Safety Considerations . . . . .. . .. .. ... . e 2-2
2-3 Recommended Test Equipment . . . . . ... ... ...t e 2-2
2-4 Troubleshooting Hints . . . . . .. .. . . .. . ...ttt ettt ei i 2-3
2-5Getting Started . . . .. L L e e e e e e e e e e e 2-3
2-6 Overall Instrument Description . . . . . . . . . L. . . ittt it e 2-4



Table of Contents Continued

2-7Power-onSelf Tests . . . ... .. .. ... i e 2-7
Self Test Number #1, LED Test . ... ........... e e e e e e e e e e 2-8
Self Test Number #2, Main Processor-Controller ROM Test . . .. .. ... ............ 2-8
Self Test Number #3, Main Processor-Controller RamTest . . ... ... .............. 2-8
Self Test Number #4, Total Main Processor-Controller RAM Test . . . ... ............ 29
Self Test Number #5, Keyboard Cable Test . . . . . ... ... ... ... ... 29
Self Test Number #6, Timer Interrupt Test . . . . . ... ... ... ...t enn. .. 29
Self Test Number #7, Trace Memory Test . . . . .« .ot i ittt it i e e e e e et en s 29
Self Test Number #8, IMHZTESL . . . . . . v v v ittt i ettt e e e e e teee et e 2-10
Self Test Number #9, 8 KHZTESt . . . . . v vt v it et i it e ettt e ettt e e e 2-10
Self Test Number #10, Fast Processor Self Test . . . .. . ... . ot vt i ittt it ee e 2-10

2-8 Continuously Monitored Diagnostics . . . . . . . ¢ o vttt e e e e e 2-11
Oscillator Unlocked, Assembly AS, A6or A17 . . . ... . . ... .. ittt 2-12
10MHzReference Unlock . ... ... ... ... ...ttt iiien., 2-12
Main Processor Hardware Error . . . . . .. ... . ... .. . . e e e 2-12
Fast Processor/System EIrors . . . . . . . . .. . e e e 2-13
Keyboard . . . . ... . e e e e 2-15

2-9Confidence TestS . . . . . . .ttt e e e e e e e e e e e 2-16
Confidence Test Number #1, Log Sweep Flatness Test . . . ... ................... 2-17
Confidence Test Number #2, Linear Sweep Flatness Test . .. ... ................. 2-18
Confidence Test Number #3, Synthesizerand L.O. Test . .. ..................... 2-19
Confidence Test Number #4, Source Amplitude Test . . . ... .................... 2-20
Confidence Test Number #5, Output Limiter Test . . . . ... .. ... ... ............ 2-21
Confidence Test Number #6, Impedance and Attenuator Tests . . . ... .............. 2-22

2-10Service DIagnostiCs . . . . . . o i i e e e e e e e e e e e e e 2-23
Leveling On/Off . . . . . . . ... . e 2-23
SettlingOn/Off . . .. ... ... ... .. ... ... . . ... . ... e e e e e e e 2-23
SynDiagOn/Off . ... ... ... .. ... . . .. . ... e e 2-24
TestPattern . ..................0.0o. ... e e e e e e e e e e e e 2-24
TRCMemTest . . .. it e e e e e e e 2-24
FastsprocTest . . ... ... ... .. ... e e e e e 2-24
Fast BusInt (Interface) Test . . . . . . . .. .. . i i e e et 2-24
DispMemTest .......... e e e e e e e e 2-24

DispHP-IBTest . ... .......0 0t iiiiieennnen. e e e e e e e e e 2-25
HP-IB SA . . . e e e e e e e 2-25

Section III: Performance Tests

3-1Imtroduction . . . . .. .. .. e e PR 3-1
3-2Equipment Required . . . ... ...t u i [ 3-1
33TestRecord . . ... oo e e e e e 3-1
3-4 CalibrationCycle . ... ... e e e e e e e e e e e e 31
3-5 Operational Verification Tests . . . . ... ... ...t ittt i i 32
HP Digital Display Operational Verification . . .. ........................... 32
3-6Initial Control Settings . . . . . . . . . . . i e e e e e 34
3-7 Receiver Residuals And Noise Test . . . . . . . . .o i ittt e it et e e e e 3-5
Specifications: . . . .. ... e e e e 3-5
3-8O0n-CarrierReturn Loss Test . . . . . ... ... .. .. . . .. . i 3-8
Specifications: . ........ e e e e e e e e 3-8




Table of Contents Continued

3-9 Magnitude And Phase Dynamic Accuracy Test . . . . . . .. .o v v it i it in e i nn 3-11
Specifications: . . . . . . .. e e e e e 3-11
3-10Magnitudevs. Phase Test . . . . . .. . ... .. i e e 3-16
Specifications: . . . . .. e e e e e e e e e e e e e 3-16
3-11A Receiver Level Flatness And Absolute Accuracy Test . . . . .. ... ... ... .. ...... 3-18
Specifications: . . . . ... ... e e 3-18
3-11B Alternate Receiver Level Flatness And Absolute Accuracy Test . . . . .. ... .. ....... 3-25
SpecHIcations: . . . . . .. e e e e e e e e e e e e e e e 3-25
Flatness And Absolute Accuracy Test (SOW). . .. ... ... ... .. .. .. ... 0., 3-29
Flatness And Absolute Accuracy Test (IMW) . . . . . .. ... ...ttt nennnn. 3-34
3-12 Receiver Ratio Amplitude And Phase Accuracy . . ... .. ... v, “...336
Specifications: . . . . . ... e e e e e e 3-36
3-13 Receiver Crosstalk Test . . . . . .. . . i e e e e e e 3-42
Specifications: . . . . . ... e e e e e e e e 3-42
3-14 Receiver Return Loss Test . . . . . . . .o ittt ittt i e et e e et e et e e 3-4
Specifications: . . . . . .. L. L e e e e e 3-44
3-15A Source Flatness And Absolute Accuracy TEst . . . . . .o v v v v eee e e e 3-47
SPeCHICationS: . . . . . ..o e e e e e e e e e e e e 347
3-15B Alternate Source Flatness and Absolute Accuracy Test . . . ... . ... ... .. ....... 3-52
Specifications: . . . . . ... e e e e e e e e e e 3-52
3-16 Source Attenuator Accuracy Test . . . . . . ... . i e e e e 3-56
Specifications: . . . . . ... e e e e e e e e e e e 3-56
3-17 Source Distortion ARd Spur Test . . . . . . . oot ittt e e e e e 3-58
Specifications: . . . . . ... e e e e e e e e e 3-58
3-18 Source Phase Noise Test . . . . ....... e e e e e e e e e 3-60
SpeCifIcations: . . . . .. e e e e e e e e e 3-60
319 APL SpUr Test . . . . e e e e e e e e e e e e e e 3-62
Specifications: . .............. e e e e e e e e e e e e 3-62
3-20 Frequency Stability Test (with Option001only) . ... ... .. ... ... ... ... ...... 3-64
32ILOPort Test . . . o . oo e e e e e e e e e e e e e e 3-66
Specifications: . . . . . . . ... e e e e e e e 3-66
3-22EPM-1Flatness TESt . . . . . . . ittt e e e e e e e e e e e 3-69
Specifications: <0.13dB . . . ... ... e 3-69
Performance TestRecord .. .. ... ............... e e e e e e e e e e e 3-73
Test EQUIPIEnt: . . . . . . L . e e e e e e e e e 3-74
Measurement Uncertainty . . . . . .. .. ...ttt it e e SR 3-78

Section IV: Semiautomated Performance Test Guide

Introduction . . . . . . . . .. e e e e e e e 4-1

- Safety Considerations . . . . . . . . .. .. e e e e e e e 42
Features of the Semiautomated Test Program . . ............ e 4-2
OVEIVIEW . . . . o it it e et e e e e e e e e PP 4-3
Semiautomated Tests Versus Manual Tests . . . . ... ... ... ... .. ... 00 eunnnn.. 4-4
Recommended Test Equipment . . . . ... .. ... ... .. . . ... .. 4-5
Program Controlled Test Equipment . . . . . ... ... ... ... ... . .t nneenn... 4-5
HowtoLoadthe ITMProgram . . .. ... .. . ... . .. . ... .ttt 4-6
Using an HP 9000 Series 200 or Series 300 Computer . . . .. . ... ... oo v i v v v v, 4-6
Using an Option 1C2 (HP Instrument BASIC) . . . . . . ... ... ... .. .. ... ... .. 4-7



Table of Contents Continued

HowtoUse the ITMProgram . . . ... ..o oo i it ittt it it it e e e ettt 4-8
Softkey DesCripHOnS . . . . . . vt it e e e e e e e e e e e e e e e e 4-9
ITMMain Menu . . . . . . . ettt e e e e et e e e e 49
Start Testing Menu . . . . . .. .. it e e e e 4-10
Test ConfigurationMenu . . . . ... .. ... e e e 4-11
Equipment Configuration Menu . . . . .. ... ...ttt e 4-12
TitlePage Menu . . . . ... .. ... e e 4-13
Tests Requiring Equipment ConnectionChanges . . . . ... ... .................... 4-14
Measurement Uncertainty . . . . . . . . . ittt ittt i e e e e e e e 4-15

Section V: Adjustments

S-1Introduction . . . . .. ... e e e e e e e e e e e e e 5-1
5-2 EquipmentRequired . . ... ... ... ... ... e e .51
5-3 Safety Comsiderations . . . .. ... .. ... ittt e 52
5-4 Related Adjustments . . . . . ... ... e e e e e 53
S-5Power Supply Adjustments . . .. ... e e e e e e e e 5-9
5-6 Reference Board 10 MHz Oscillator Adjustment . . ... ....................... 5-12
5-7300 MHz Output Level Peaking Adjustment . . . . .. ... ... ... .0t en.een. 5-13
5-8CPUClock Adjustment . . .. .. ... ... uuiuuunnesneeenennenneenn.n. 514
5-9 Oven Heater Shutdown Adjust (Option 001 only) . . . . . . e et e e e e 5-15
5-10 Offset Board Oscillator Tuning Range Adjustment . . . . ... ................... 5-16
5-11 Synthesizer Tuning Range Adjustment . . .. ... ... ... .. ... ... 5-17
5-12 Synthesizer 100 kHz Null Adjustment . . . ... ..... ... .. ... .. ... .iuuee.... 5-19
5-13A 300 MHz Band Pass Filter Adjustment . . . . .. .................... e 5-20
5-13B Local Oscillator 300 MHz Filter Adjustments . . .. . ... ... ... ... . 0uueunn... 5-21
5-14 Local Oscillator 200 MHz Filter Adjustments . . . ... ... .................... 5-23
5-15 Local Oscillator Leveling Loop/Flatness Adjustment . . . .. ... ... ... ........... 5-25
5-16 Source Output Board Filter Adjustment . . . . . ... .. .. ..o innnnennnn. .. 5-27
5-17 Source Amplitude And Step Adjustments . . . .. ... ... 5-29
5-18 Source Flatness Adjustment . . . . . . . ... ... e 5-30
5-19 Input 250 kHz Filter Adjustment . . .. ................ e 5-31
5-20 Input Notch Filter Adjustment . . . . . ... .. . ... ... ... i 5-34
5-21 Input Variable Gain Amplifier DC Offset Adjustment . . ... ... ................ 5-36
DC Offset Adjustment Program . . ..................... e 5-38
5-22 Input 1 MW Capacitance Adjustment . . . .......... e e e e e e 5-39
5-23 Input 1 MW Attenuator Adjustment . . ....... FE 5-41
5-24 Input Local Oscillator Feedthrough Adjustment . . . . ... .. ... ............... 5-43
5-25 Receiver Return Loss Adjustment . . . . . . . . ... . ... 5-44
5-26Input SOW Gain AdJustiment . . . . . . . . . . it e e e e e 5-46
5-27 Input 1 MW Gain AdJUStmEnt . . . . . . ..o itt et I 5-47
5-28 Input Level Flatness Adjustment . . .. . ... ..... ... ... ... .. ...... 5-49
Receiver flatness Adjustment Program . . .. ... ... ... .. ... . 5-50
5-29 Input Phase Zero Adjustment . . . . . e e 5-55
5-30 On Carrier Return Loss Adjustment . . ... ... .. .. ... ... ... ... .o .o.... 5-58
5-31 API (Analog Phase Interpolation) Adjustments . . ... ....................... 5-60



Table of Contents Continued

‘ 5-32 Oven Board 10 MHz Reference Frequency Adjustment(Optlon 00lomly) ............. 5-62
5-33 HP Digital Display Adjustments . . . ............ e e e e e e e e e e e e e 5-63
Safety Considerations . . . ... ... ... ...t e e 5-63
Equipment Required . . ... ... .. ... .. ... e 5-64
Removing the HP Digital Display . . . . ... ... ... ... ..., 5-65
Adjustment Procedures . . . ... .. .. e 5-67

Low Voltage Power Supply Adjustments . . .. ... ..... ... ... ...t 5-69

High Voltage Power Supply Adjustments . .. .. ...... .. ... .0t eennnnns 5-73
Pattern AdJUSIMENES . . . . . . . o oot e e e e e e e 5-76
Stroke Generator Adjustments . . . . ... ... ... e e e 5-78
Stroke Intensity AdJUStmMeEnts . . . . . . . .. L e e e e 5-81

Final Focus Adjustments . . . . ... ... ...ttt it iniiiiiinnenennns 5-83
Auxiliary X-Y-ZOutput Check . . . ... ... . e 5-89

Section VI: Replaceable Parts

6-1Introduction . . . . . .. i e e e e e e e e e e e 6-1

6-2 Replaceable Parts List . . . . . . . . . .o ittt e e 6-1

6-3 Ordering Information . ... ... ... ... ... e 6-2
6-4Direct Mail Order System . . . . . . . . .. ot i ittt it e e 6-2
6-5SpecialHandling . . . .... .. ... .. i e 6-2

Section VII: Manual Backdating

‘ T-1IntrodUtion . . . . . .. e e e e e e e e e 7-1
7-2 Manual Changes Supplement . . . ... ... e e e e e e e e e e e e e e e 7-1
73Manual Changes Intructions . . . . . .. .. ... . ... e e 7-2
Change A (Serial Number 3232A00680 andlower) . ... .. ... ..... .. ... ... ... 7-2

Change B (Serial Number 3232A00730 andlower) .. ... ...................... 7-2

Section VIII: Circuit Descriptions

8-1Introduction . . . . . .ttt e e e e e e e e e e e e e 8-1
82Ad4LocalOscillatorBoard . . . . . . . ... .. ... . e e 82
Circuit Board Description . . . . . . . . .. . . e 8-2
10dB/20dBBuffer . .. ... ... ... .. .. e e e e 8-2
300MHz LPFE . . . . e e e e 82

1 =3 82

200 MHzZ LPFE . . . . e e e e 82
20dB/14dB Amplifiers . . . . . . . ... e e e 8-2
Leveing Loop . . . o ottt it e e e e e 8-2

20 dB Amplifier/Power Splitter . . . . . . . .. . L e 8-2

20dB Amplifiers . . . . . ... e 83
83A5250kHzOffsetBoard . .............. e e e e e e e e 8-4
Circuit Board Description . . . . . . . . . . oL i e e e e e e e 84
6MHzDivider . . . . . . ... e e e e e e 8-4

Phase Detector/Loop Filter/Oscillator Unlock Detector . . . . ... ............. L...84
250KHZFIter . . . . . . . e e e e e e e e e e e e e e e 84

30025 MHZVCO . . ..o e e e e e 84

30025 MHz Buffer . .. ... e e e e e e 8-4

‘ Mixer Driver . .. ............. e e e 8-4



Table of Contents Continued

vi

Mixer Buffer . . ... .. ... .. . 85
B00MHZBUSEr . . . . et et e e e e e e e, 8-5
MIXET . . . e e e e e e e e e e e e 8-5
250 kHz Amplifier . . . . . .. .. e e e 85
8-4 A6 FrequencyReference Board . . ... ... ... .. ... . ... . ... . ... ... 8-6
Circuit Board Description . . . . . ... 0ttt i it i e e e e e e 8-6
External Reference Path, Oven Path, and Differentiator . . ... ................... 8-6
External Reference Detector . . . . . . . . o i it ittt et e e e e e e e e e e 8-6
Phase Detector and Switchable Loop Filter/Reference Lock Detector . . . . ... ......... 8-6
I0MHzReference VCXO . . . . . . i ittt it e e e e e e e e e e e 8-7
I0MHzBuffers .. ... ... ...ttt it e e e e e e 8-7
100kHzZDIVIders . . . . oot it e e e e e e 8-7
Phase Detector and Loop Filter/300 MHz LockDetector . ..............00uou... 87
B00MHzZVCO . ... e e e e 8-7
Prescaler . . .. ... e e e 8-7
+25, &5, +3, 22DIVIders . . . .. e e e e e e e e e 8-7
+50 & +30Dividers and Phase Initialization . . .. .. .. ... .. ... ennunn.. 8-7
8-5A180utput Board . . . . .. ... e e e e e e e e e e e e 8-8
Circuit Board Description . . . . . . . .. i ittt it i e e e e e e e e 8-8
Mixer Buffer . . ... . . . . . e e 8-8
Variable Limiter . . . . . . . . .. i e e e e e e e e e e e e e e 8-8
300 MHzLow Pass Filter . . . . ... ... . . it e e e 8-8
Mixer .. ... ... . e e e e e e e 8-8
200 MHz Low Pass Filters/20 dB Amphﬁers ............................... 8-8
1I5dB Amphifier . .. ... .. e e e e e e e 8-9
Low Frequency Gain Error Correction . . . . . . . . .. i ittt ittt ettt e e 8-9
Amplitude Leveling . . . . .. .. . ... ... e e 89
Amplitude Reference . . . .. ... ... . . i e e e 89
60 dB Step AtEnUAtOr . . . . . . . i it e e e e e e e e e e e e e e e e e e 8-10
Private S Volt Supplies . . . . .. ... . ... e e e e 8-10
8-6 A15Keyboard . . . ... ... e e e e e e e e e e 8-11
Circuit Board Description . . . ... ... .......0..... e 8-11
KeyMatrix . . ... e e e e e e e e 8-11
Read/Write Control . . . . . . . . . .. e e e e 8-11
LED ARNUnciators . . . . . . o v ittt et e e e e e e e e e e e e e e e e e e 8-11
RPG Control . . . ... . it e e e e e e e e 8-11
Instrument Preset . . . . . . . . . . e e e e e e e e 8-11
8-7AI6HP-IBBoard . . .. ... .. ... ittt e e e 8-12
Circuit Board Description . . . . . . . . . . it i i e e e 8-12
HP-IBInterface . ... .. ... . . . i i e e e e e e e 8-12
Interrupt . . . . e e e e e e 8-12
Reset . . . e e e e e e T 812
RegisterSelect . . . . . .. . ... e 812
Read/Write . . . . . . . e e e e e e e 8-13
SMHZCIOCK . . . ottt e e et e e e e e e e e e e e e e e e 8-13
DataInput/Output . . . . . . . . . e e e e e 8-13
8-8 Al7Synthesizer Board . . . . . . . ... ... e 8-14
Circuit Board Description . . . . . . . . .. i e e e e e e e 8-14
Fractional-N Control . .. ... . ... ... ... . . . e 8-14
Fractional-N . . . . . . . . e e e e e e e e e 8-14
SN COUBIET . . . . e e e e e e e e e e e e e e e e e e e e e 8-15
API (Analog Phase Interpolation) & Bias CurrentSources . . . . . .. ... ... ... ....... 8-15



Table of Contents Continued

Phase DetecCtor . . . . . . . . i i i e e e e e 8-15
. Integrator/SampleandHold . .. ... .......... ... ... ... ... . . . 8-15
PLL Unlock Detector . . . . . . . . . . it e e it et et et e et 8-16
S00kHzFilter ............ e e e e e e e e e e e e e e e e e e e e 8-16
30025 — 50025MHZVCO . ... .ttt e e et e e e e e e e e e 8-16
Prescaler . ............. e e e e e e e e e e e 8-16
FS5 AP SUDDLY - . . e e e e e e e 8-16
8-9A20Motherboard . . . . ... .. L e e e 8-17
Circuit Board Description . . . . . . . ot ittt it e e e e e 8-17
8-10 A21 Main Power SupplyBoard . . . . . ... ... ... e 8-18
Circuit Board Description . . . . . . . .ttt i e e e e e e e 8-18
Line FIter . . . .. o ittt it e e e e et e e e e e e e 8-18

B 1 2 0 8-18
Power On Preset (POP) . . . .. . . . .. . e e e e 818
Bias Supply . . . . . o . e e 8-18
FET POWEr . . . . i it e e e e e e e e e e e e e e 8-18
FET DIIVE . . . .t ittt i e e e e e s e e e e e e e e e e e e e 8-18
Pulsewidth Modulator (PWM) . . . . . . . ...ttt it ittt ettt et 8-19
Primary Current Limit (PCL) . .. . . . . .. .. ..ttt ittt et iine s 819
+5VO0utput . ... .. e e e ... 819
+5VCurrent Limit (+5CL) . . . . . .. . e e e e 819
LoopShaping (LoopS.) . . . i it i i i e e 819
+15V L e e e e e e e e e e e e e e e e 8-19
) 819
Isolated SUPPLY . . . . . . o i e e e e e e e e 8-20
‘ 8V e e e e .. .820
215V Current Limit (LMT) . . . . . . .. i i it it e et e e et e 8-20
Overvoltage . ............0oouvou.. e e e e e e e e e e e 8-20
HiTemp ...... e e e e e e e e e e e e e e e e 8-20
Connector (Conn.) . ......... e e e e e e e e e e e e e e 8-20
8-11A310venBoard (Option001lonly) . ... ... .. .. . .. ... .. i, 821
Circuit Board Description . . . . . . . o .. .. i e e e e e 821
Threshold Detector . . . ... ........... e e e e e e e e e e e 8-21
Oven Assembly . . . . . . .. e e e e e e e e e e 821
Buffer . . . . e e e e e e e e e e e e e e e 8-21
Switchable Filter . . . . . . . . ... . i e e e 8-21
812 A6l Fast Processor Board . . . . . . . ... .. ... ... e 8-22
Circuit Board Description . . . . . . . . . . . ... e e 8-22
ImputDataBuffer . . .. . ... .. .. .. e e 8-22
Datalmmediate . . ... .. ... . . i ittt ettt et e e e e 8-22
DynamicClock . ............... e e e e e e e e e e e 8-22
Bit/Slice ALU (ArithmeticLogicUnit) . . . .. ... .. ... . ... ... 822
Output Data Registers . . . . . . . . . . ..t it e e e e e 822
Read/WriteControl . . ... ... ... ... ... ......... e e e e e e e 8-23
MicroProgram ROM . . . . . .. L e e e e e e 8-23
Micro Program Sequencer . . . . . . . . .. i e e e e e e e e 8-23
TIMINE . . . o o o i et e e e e e e e e e e e e e e e e e e e e e 8-23
SweepControl Counter . . . . .. . . . ittt it it e e e e e e e e 8-23
8-13 A62/63 Main Processor-Controller Board . . . ... ... ... .. ... . ... ... ... ... 8-24
Circuit Board Description . . ... .. .............. e e 8-24
‘ Interrupt Encoding . . . . .. .. ... L. 8-24
Reset . . . L e e e e e e e e 8-24

vii



Table of Contents Continued

Data/AddressBusBuffer . ... ... ... ... .. .. . .. . 8-24
8 T 8-24
AddressDecoding . . . .. ..ot ittt 8-25
Beeper . .. e 8-25
10 MHz Clock Phase-Locked Loop (PLL) . . .. .. ... .. ..\t 8-25
DisplayInterface . . . . . . . .. .ottt e e e e 8-25
O . 8-25
ROM/RAM . . e 8-25
FastBusInterface . .. ... . ... ... . ... .. 8-26
Battery Back-up . . .. ... ... 8-26
Chip Select and Read/Write Control (DECODING) . .. .. .........couuurunnn.. 8-26
814A9InputBoard . . . .. ... .. 8-27
Circuit Board Description . . . ... ... ...ttt i e PR 8-27
50/IM W Input Attenuator . .......... e 8-27
Buffer Amplifier . . . . . ... ... 8-27
FrstMixer . ... ... . i e e 8-27
Overload Detection . . . .. .. ..ot i ittt it et et e e e e 8-27
250kHzBandpassFilter . . . ... ... ... ... . ... . . 8-28
Second MIXET . . . .. . 8-28
IFAmplifier . ... ... .. e 8-28
10kHz Active Bandpass Filter . .. ... ... ... ... .. .. ... .. .. . .. ... 8-28
SampleandHold ... .. ... ... .. .. .. ... e, 8-28
Variable Gain Amplifier . .. ... ... ... .. ... 8-28
AnalogtoDigital (A-D) Converter . . . . . ... ..ot e 8-28
Look Up Table Variable Gain Amplifier . .................... e 8-29
Digital Filters . . . . . . . . .. . e 8-29
32mSTImEr . ... . e 8-29
Algorithmic State Machine . . . ... ... ... ... ... . ... . ... 8-29
LookUpTable ForControl . ... ... ... ... ... ..ttt . 8-29
JOPort . . . . e 8-29
8-15 HP Digital Display Circuit Descriptions . . . . ... .. ........ ... ... ......... 8-30
Signal Line Definitions .. ......................... e e e 8-31
A82 Vector Processor ControlBoard . . . .. ........ ... .. ... ... . ... ... .... 8-32
A81 Stroke Generator, X-Y Output Amplifiers . ............................ 8-34
X-YAmplifiers ... ... ... .. e 8-36
Z-AxisIntensity Amplifier ... ... .. ... .. L. 8-37
FocusAmplifier ... ... ........... .. .. ... .. .. .. .. ... I 8-37
A80,A83 Voltage Power Supplies . . . . . ......... .. ... . ... 8-38
A84 Memory Circuit Option Assembly . . .. .... ... ... .. ... ... . ........... 8-39
MemoryControl . ... .............. e e e e e e e e 8-39

Section IX: Service

viii

O-1Introduction . . . . .. .. ...t e 9-1
9-2 Recommended Test Equipment .......... ... ... . ... . e 9-2
9-3 Logic Conventions . . . . .. .. .ottt e e e 9-2
9-4 LogicSymbology . . . . ... ... e 9-2
9-5 Safety Comsiderations . . . .. .. .. .. .. .. ...t .98
9-6 SchematicList . ..................... e e e e 9-9
9-7 Service Group A4, Local Oscillator Assembly . .. .................... e 9-10
Initial Conditions . . . . . . . . ... 9-10
TroubleshootingHints . . . ... ... .. e e 9-11




Table of Contents Continued

9-8 Service Group A5,250 kHz Assembly . ... ... .. ... .. ... .. .. ... . . . ... 9-21
Initial Conditions . ... .. e e e e e e e e e e e e e e e e e 9-21
Troubleshooting Hints . . . . ... .. .. ... . ... .. e 9-22

9-9 Service Group A6, Frequency Reference Assembly . . ... ... ... ... ... ... . ... 9-27
Initial Conditions . ... ... ... . ... . ... ... e e e e e 9-27
Troubleshooting Hints . . . . ... .. ... . ... . ittt 9-28

9-10 Service Group Al5,Keyboard Assembly . . . . ... ... ... ... . .. . . 9-35
Troubleshooting HInts . . . . . . . . ... . i it ittt e e e 9-35

9-11 Service Group A16, HP-IBAssembly . . . . . . ... ... .. . ... it 9-39
Initial Conditions . . . . . .. ... . ... e e e e 9-39
Troubleshooting HInts . . . . . .. . . ... it ittt e e 9-40

9-12 Service Group A17, Synthesizer Assembly . . . ... ... ... ... ... ... ... 9-45
Imitial Conditions . . . .. .. ... .. .. e 9-45
Troubleshooting Hints . . . . ... . . .. .. ... ...t . 9-46
Analog Troubleshooting . . . .. . . ... .. .. ... e 9-47
Digital Troubleshooting . . . . . .. .. .. ... ... . . e e 9-48
APITroubleshooting . . . . ... ... ... ... .. .t 9-49
Counter Troubleshooting . . .. ... ... ... . ... ... . . . e 9-52

9-13 Service Group A18, Output Assembly . . . . .. ... ... .. ... ... 9-63
Imitial Conditions . . . .. .. ... . ... e 9-63
Troubleshooting Hints . . . . . .. . . .. ... ... .. e 9-64
Troubleshooting Procedure . . . . . . .. ... . ... .. ... .. 9-64
Low Frequency Gain Error Correction Troubleshooting Procedure . . . . ... ........... 9-65
Peak Detector (CR22 and CR23) Troubleshooting Procedure . . . .................. 9-66
Amplitude Leveling Troubleshooting Procedure . . . . . ... . ................... 9-67
Limiting Mixer (U700) Troubleshooting Procedure . . . ........................ 9-69

9-14 Service Group A19,Input Assembly . . ... ... ... ... ... .. . ... . 9-75
Imitial Conditions . . . . . . . ... . L e e 9-75
Troubleshooting Hints . . . . ... . ... ... ... . i i 9-76
Digital Filter Test . . . . . . .. .. e e et e e e e 9-77
A Test . . e e e e e e e e e e e e 9-80
Signature Analysis Tests . . . . . . . . .. .. L e 9-81
Dynamic Accuracy Troubleshooting (Option002o0nly) . ... ..................... 9-82
Variable Gain Amplifier Troubleshooting . . . .. ... ... .. ... ................ 9-84

9-15 Service Group A20, Motherboard Assembly . ... ..... .. e e e e e e 9-99
How to Use A20 Motherboard Table (P/N03577-66520) . . . . . . . . v oo i i i v i e e ee . 9-99

9-16 Service Group A21, Main Power SupplyAssembly . . ... ..................... 9-101
Imitial Conditions . . ... .. ... .. .. 9-102

" Troubleshooting Hints . . . . . .. . . ... .. ... e 9-103
Protection CIFCHIS . . . . . . . . i ittt it et e e e e e e 9-105
Turn On/Pop Troubleshooting Procedure . . . . . .. e 9-106
Primary Current Limit Troubleshooting Procedure . . . ... ..................... 9-107
+ 5V Current Limit Troubleshooting Procedure . . . . ........................ 9-109
+ 15 V Current Limit Troubleshooting Procedure . . . ... ... .................. 9-110
— 15V Current Limit Troubleshooting Procedure . . . . ... .. ................... 9-111
+ 5 V Overvoltage Troubleshooting Procedure . . . .. ........................ 9-112
+ 15V Overvoltage Troubleshooting Procedure . . . ... ... .. ................. 9-114
— 15 V Overvoltage Troubleshooting Procedure. . . . . ... .. ... .. .............. 9-115
High Temp Troubleshooting Procedure . . . . ... ..... ... ... ... ........... 9-116
Bias Supply Troubleshooting Procedure . . . . ... ..... .. ... ... ... .. ........ 9-117
FET Drive Troubleshooting . . . ... ... ... . ... ... .. ... .............. 9-117
ix



Table of Contents Continued

FET Switching Troubleshooting Procedure . . . .. ... .. ...................... 9-118
FET Power Troubleshooting Procedure . . ... ........... ... ... ... v ..... 9-120

+ 5V Control Loop Troubleshooting Procedure . . .. .. ...................... 9-121
+15 V Overvoltage TroubleshootingProcedure . . . .. . ... ... ................. 9-123
—15 V Overvoltage Troubleshooting Procedure . . . . . . ... ... ................. 9-124
Loop Shaping/Pulse Width Modulator Troubleshooting Procedure . . . . .............. 9-125

+ 15V and - 15 V Output Regulator Troubleshooting Procedure . . ... ............. 9-127
Final Power Supply Adjustments . . . . . . ... ... ... ... 9-127
9-17 Service Group A31, Oven Assembly (Option00lonly) . . .. ... ................. 9-133
Initial Conditions . ... ... ... .. ... ... e 9-133
Troubleshooting Hints . . . .. .. ... ... .0ttt ittt 9-134
9-18 Service Group A51/61, Fast Processor Assembly . . . . ... ... ........c.0..vuunn. 9-137
Inmitial Conditions . . . ... .. ... .. e 9-137
Troubleshooting Hints . . . .. ... ... ... ...ttt e 9-138
9-19 Service Group A62/63, Main Processor-Controller Assembly . . .................. 9-157
Initial Conditions . . . . .. .. ... ... .. e 9-158
Troubleshooting Hints . . . .. ... ... . ... ...ttt 9-158
9-20 HP Digital Display . . . . . . .. ... .. .. i e e 9-191
Preventive Maintenance . ... ... ... ...t iuiiu ittt s it e 9-191
HowtoUseThisSection . . .. .. ... ... ..ttt 9-192
DEesCrIPHOD . . o . o vt ittt i e e e e e e e e e e 9-196
SefTest .................. e e e e e e e e e e e e e e e 9-196



Section |
General Information



@

General Information

Section |

1-1 Introduction

This service manual contains all the information required by service personnel to test, adjust and

service the HP 3577B Network Analyzer.

Listed in the title page of this manual is a microfiche part number. This number can be used to

order 4 by 6 inch microfilm transparencies of the manual. Each microfiche contains up to 96 photo-

duplicates of the manual pages. The microfiche package also includes the latest manual change

supplements.

The manual is divided into nine sections. Each section and topic is listed below.

Section Topic Includes
Specifications
| General Information Test Equipment
Options
Power-On Self Tests
Il Fault Isolation Confidence Tests
Isolation to Board Level,
i Performance Tests Verifies specifications in table 1-1.
: Verifies specifications in table 1-1.
'\ SemlautomaTt:csit: erformance Each test meets the 4:1 uncertainty ratio given in MIL
STD 45662A.
\ Adjustments Adjusts to specifications in table 1-1.
vi Replaceable Parts Lists HP 35778 parts.
Vil Backdating Lists changes which adapt the manual to older units.
Vill Circuit Descriptions Explains theory of operation.
X Service Gives individual circuit board troubleshooting data.
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1-2 Manual/Instrument |dentification
United Kingdon{ Australla/New Zealand
Option 900 Option 901
/urfh Earth
‘/Neutrul /Neurrol
e —Line
PLUG«: BS 1363A 220V-5A PLUG*: NZSS 198/AS (112 220V-6A
CABLEx: HP 5041-5807 OPERATION CABLE=: HP 5041-5808 OPERATION
Continental Europe North Americo
Option 902 Option 903
/Eorth
Earth .
/Line Line
“‘Neutrcl N Neultral
—tarth
PLUGx: CEE7-VH 220V-6A PLUGx: NEMA 5-15P 125V-10Axx
CABLE~: HP 5041-5809 OPERATION CABLE=: HP 5041-5819: OPERATION
Narht America Japan
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’\ /Line 1 /Earrh
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Figure 1-1. HP 3577B Network Analyzer
Accessories Supplied
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1-2 Manual/Instrument Identification

The instrument identification serial number is located on the rear panel of the instrument.

Hewlett-Packard uses a two-section serial number consisting of a four digit prefix and a five digit

suffix separated by a letter designating the country in which the instrument was manufactured

(A = US.A; G = West Germany; J = Japan; U = United Kingdom.). The prefix is the same for all
- identical instruments and changes only when a major instrument change is made. The suffix,

however, is assigned sequentially and is unique to each instrument.

This manual applies to instruments with serial numbers indicated on the title page. If changes have
been made since this manual was printed, a yellow “Manual Change” supplement will define the
changes and explain how to adapt the manual to the newer instruments. In addition, backdating
information contained in Section VII adapts the manual for instruments with serial numbers lower
than those listed on the title page.

1-3 Accessories Supplied

The following accessories are supplied with the HP 3577B Network Analyzer.

Line Power Cord. see figure 1-1
Type N male to BNC female Adapters (3 each)* HP 1250-0780
* 4 each with Option 002

1-4 Description

The HP 3577B measures network performance in the frequency range of 5 Hz to 200 MHz. Each of
the receiver inputs provides 100 dB of dynamic range. A “line stretcher” is available with a readout
in length or time. The line stretcher enables the electrical length of any channel to be changed as
required. This allows compensation for differences in test cable lengths and measurement of the
electrical length of networks under test.

Each of the receiver inputs can be displayed on one or both traces. The traces are labeled Trace 1
and Trace 2. Trace data for each trace is digitally stored as complex data in a trace memory. This
results in the ability to display the same data in any of eight display formats. The HP 3577B display
has no etched lines. The graticule is drawn as a part of the display operation. No screen overlays are
required for polar or Smith charts.

The twelve trace storage registers allow the HP 3577B to perform complex trace arithmetic and one
port correction routines. Other features include adjustable receiver bandwidth, complex trace
averaging, limit lines, discrete sweep, HP Instrument BASIC (optional), and automatic plot routines.
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1-5 Options

The HP 35778 source output frequencies can be swept from 5 Hz to 200 MHz. The same reference
drives both the source and input channel tuners, whereby the source and receiver are always tuned
to the same frequency. The source and receiver frequencies are coupled, therefore only linear
devices ¢an be characterized. The source output level can be set between +15 dBm and

—49 dBm. The source amplitude level can also be swept.

The HP 3577B features menu-driven operation, using eight “softkeys.” The menus are accessed by
pressing the labeled hardkeys, and the appropriate softkeys select the desired parameters for the
hardkey function. Marker and sweep parameters are presented on the HP 3577B display.

1-5 Options

The following table lists the options available for the HP 3577B. These optionis are available when
the instrument is ordered. For later installation, use the HP part number when ordering,

For the HP 3577B
Option Description HP Part Number
001 Add High Stability Frequency Reference 03577-88801
002 Add 3rd Receiver HP 35778 Option K02
102 Add HP Instrument BASIC and 640 kBytes RAM 03577-88812
907 Front Handle Kit 5062-3991
908 Rack Mounting Kit 5062-3979
909 Front Handle & Rack Mount Kit 5062-3965
910 Additional Operating Manual 03577-90035
: & Service Manual 03577-80040
911 Additional HP Instrument BASIC E2083-90000
Programming Reference 03577-90030

1-6 Specifications

The HP 35778 specifications are listed in table 1-1, Specifications. The specifications describe the
instrument’s warranted performance. Specifications apply after a warm up period of one hour
except as noted otherwise. Supplemental characteristics are intended to provide information useful
in applying the instrument by giving typical, but non-warranted, performance specifications.
Supplemental characteristics are denoted as “typical,” “nominal,” or “approximately.”

1-4
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1-7 Safety Considerations

The HP 3577B is a Safety Class 1 instrument (provided with a protective earth terminal). The
instrument and manuals should be reviewed for safety markings and instructions before operation.

1-8 Grounding

The following connections on the HP-IB connector are tied to Protective Earth Ground: pins 12
and 18 through 24 of the edge connector, and the HP-IB cable shield. The instrument frame,
chassis, covers, and all exposed metal surfaces are connected to the protective earth terminal. The
output and receiver N-connector outer conductors are at earth ground.

Warning DO NOT interrupt the protective earth ground or “float” the HP 3577B.
g This action could expose the operator to potentially hazardous voltages!

1-9 Recommended Test Equipment

The equipment required to maintain the HP 3577B is listed in table 1-2, Recommended Test
Equipment. Other equipment may be substituted for the recommended model if it meets or exceeds
the listed critical specifications. When substitutions are made, the user may have to modify the
performance and adjustment procedures to accommodate the different operating characteristics.
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1-10 Operator Maintenance

1-10 Operator Maintenance

Operator maintenance is limited to replacing the line fuse, and cleaning the fan filter. There are no
operator controls inside the HP 3577B.

Warning To avoid serious injury, be sure that the ac line power cord is
g disconnected before removing or installing the ac line fuse.

Only service trained personnel should perform any instrument repair.

Warning Under no circumstances should an operator remove any covers, screws,
shields, or in any other way enter the HP 3577B. There are no operator
controls inside the HP 3577B Network Analyzer.

Refer to the Safety Symbol chart in the preface section for all applicable instrument and manual
safety symbols.
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Table 1-1 Specifications

Source Characteristics
B Frequency Characteristics

" Frequency Range: 5 Hz to 200 MHz.
Frequency Resolution: 0.001 Hz.
Stability: for Option 001, +5 x 10~°/day, 0 t0 55° C

(Applicable for instrument on continuously = 48
hours.)

B Output Characteristics

Level Range: +15 dBmto —49dBm
(1.26 Vrms to 793 uVrms; 2 dBV to — 62 dBV) into
a 50Q2load.

Resolution: 0.1 dB.
Entry Units: dBm, dBV, V.

Accuracy: +=1dBat +15dBm and 100 kHz.
Below + 15 dBm, add the greater of +0.02 dB/dB
or0.2dB. :

Flainess: 1.5 dBpp from 5 Hz to 200 MHz.
Impedance: 50Q2; > 20 dB return loss at all levels.
RF Output Connector: 5022 Type N female.
Spectral Purity:

Phase Noise (in 1 Hz Bandwidth):

< — 70 dBc at offset frequencies from carrier of
100 Hz to 20 kHz. '
Harmonics: < —25 dBc.

Non-Harmonic Spurious Signals:

< — 50 dBc or — 70 dBm whichever is greater.

Reverse Power Protection: Output is
automatically opened at a signal level of
approximately +22 dBm (50%), or + 4 Vdc, or
greater applied to the source output. Source
output is reconnected with the Clear Trip function.

Table 1-1 Specifications
Source Characteristics

B Sweep Characteristics

Linear Frequency:
Range: 5 Hz to 200 MHz.
Entry: Start/stop or center/span frequencies.
Span: 0 Hz or 0.01 Hz to 200 MHz, phase
continuous.
Sweep Time: 100 ms/span to 6553 s/span.
Direction: Increasing or decreasing frequency.

Log Frequency (segmented linear approximation):

Range: 5 Hz to 200 MHz.

Entry: Start/stop frequencies.

Span: 0.01 Hz to 200 MHz, phase continuous.
Log Accuracy: 2%.

Sweep Time: 200 ms/span to 6553 s/span.
Sweep Direction: Increasing frequency.

Alternate Frequency: Sweep alternates between
two separate start/stop frequencies using linear
sweep only.

CW: Frequency is fixed. Data is updated with a
selectable sample time from 1 msto 16 s.

Discrete: From 2 to 51 discrete frequencies at
points of interest. Resolution bandwidth and
settling time are individually settable. The minimum
measurement time for each frequency is typically
10 ms. The discrete sweep table becomes part of
the instrument state.

Sweep Direction: Increasing or decreasing
frequency.

Log Amplitude (fixed frequency):

Range: +15dBmto —49dBm.

Entry: Start/stop level in dBm or dBV.

Sweep Time: 1 ms/step to 16 s/step. Total
sweep time/span depends upon total number of
steps and time/step.

Sweep Modes: Continuous, single, manual.
Trigger Modes: Free run, immediate, line, external.
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Receiver Characteristics
B Input Characteristics

Frequency Range: 5 Hz to 200 MHz.

Inputs: Two receiver inputs (A and R). Option 002
provides input B.

Input Impedance: Selectable 50Q2 with > 25 dB
return loss, or 1 MQ in parallel with approximately
30 pF.

Full Scale Input Level:

Input Input Attenuation
Impedance 0dB 20 dB
5092 — 20 dBm 0dBm
1MQ — 33dBvV —13dBV
(22.4 mV) (224 mv)
HES
0 Ho
2
4
TYDICGI/
6 .
-7dBm ot n '
8
SPEC
-10dBm
M | 1l
100 h 3 10k 100k
Start 5.000 Hz Stop 100 000.000 Hz
Cogo inuous (T m
weep
0 »:
4
6 :
SW lTypit:ul
Pl i
-1dBm smc m
0 . 100 '3 10k 100k
Start 5.000 Hz Stop 100 000.000 Hz

input Damage Level (approximate):
50€: +30dBm or 25 Vdc

1 MQ: +16.9dBV (7 Vrms) or 25 Vdc. The 50Q
input impedance automatically switches to 1 MQ at
approximately +20 dBm, and can be reset with the
clear trip function.

1-8

Input Connectors: 50Q Type N female.

Resolution Bandwidth: Selectable 1 kHz, 100 Hz,
10 Hz, or 1 Hz.

Sensitivity due to noise and internal crosstalk
between source and receiver:

HP 3577B

1
‘ t

Sensitivity*
Min. Freq. — 30 kHz | 30 kHz — 200 MHz
(50 Q) (5092)
Min. Freq. — 300 kHz; 300 kHz — 20 MH:z {
Resolution | Minimum (1 MC) (1 MC)
Bandwidth Freq. Full Scale Input Full Scale Input
0dBm |[—20dBm| O0dBm |— 20 dBm
—13dBm| —33dBV|— 13dBV| — 33 dBV
(20dB (0dB (20dB (0dB
Atten) Atten) Atten) Atten)
1 Hz 100 Hz |- 110 dBmi~ 130 dBm— 110 dBm— 130 dB
10 Hz 100 Hz |- 100 dBm/— 120 dBm— 110 dBm— 130 dBm
100 Hz 500Hz |- 90 dBm|— 110 dBm— 105 dBm— 125 dBm
1 kHz S5kHz |—80dBm|— 100 dBm — 95 dBm{— 115 dBm

*For 1 MQ inputs, add 5 dB to the table.

Residual Responses: > 100 dB below full scale
input, except for crosstalk error limits, L.O.
feedthrough, and ac line and fan related spurious

signals.

Crosstalk Error Limits:

( >100 dB isolation between mguts )

Full Scate input Leve! On Aﬂy

1 + ¥
1 T T

T T T
T T 1 T —

]
1

CROSSTALK PHASE UNCERTAINTY

CROSSTALK MAGNITUDE UNCERTAINTY

Y
g
B
|
L L
I
, |
, |

40 60 60

Measyremen! Receiver input Levet
in dB Relotive to'Measurement
Receiver Ful Scale.

L.O. Feedthrough: < — 33 dB below maximum

input level.

AC Line and Fan Related Spurious Signals:
< — 100 dBm, frequency < 1kHz.

Electrical Length/Reference Plane Extension:
Provides equivalent electrical line length, or delay
atinputs A, R, and B (B for Option 002 only).

Range: —3x108mto + 3 x 108 m
or —1sto +1s.

Resolution: 5 digits or 0.1 cm (3.3 ps) whichever is

greater.
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£3.5d8

. Accuracy: +0.1 cm or +0.02% whichever is

greater.
$3.0dB

225dB

M Magnitude Characteristics

{1 Hz Resolulion Bandwidth)
+2.0dB

£15d8 /1
+10dB

UNCERTAINTY

Range: Full Scale Input Level to Sensitivity.

Resolution:

2.5dB
Marker: 0.001 dB (log); 5 digits (linear). ; — - 1 )
DiSplaYZ 0.01 dB/diV tO 20 dB/diV (|Og absolute); Input Level in dB relalive to Full Scale Input Levei
0.01 dB/div to 200 dB/div (log ratio);
0.1 1rEJV/div to 120 V/div (linear absolute); For Frequencies < 100 kHz:
10~ /div to 10°"/div (linear ratio). Dynamic Accuracy:
Display Units: dB, dBm, dBV, V, and linear ratio. Error
Accuracy (at 100 kHz, 25° C, and Full Scale Resolution Bandwidth Input Level Relative to Full
Input): 1 kHz, 100 Hz, 1He Scale Input
Absolute (A,B,R): = 0.2dB. 10 He
. +.07dB +.07dB 0dBto—10dB
Ratio (A/R,B/R,A/B): +0.15dB (509); £0.2 dB + 06dB + 06dB —10dBto — 50 dB
(1 MQ). +.08 dB +.08 dB —50dBto — 60 dB
-- Accuracy and frequency response errors, and + 95dB + 30d8 —60dBto — 80 dB
effects of different input attenuation can be + 75dB + 75 dB — 80dBto — 90 dB
calibrated out with normalization. + 75dB + 30008 90 dB to — 100 dB

For Frequencies = 100 kHz:

. Dynamic Accuracy: 20608

Error 0708
Resolution Bandwidth Input Level Relative to Full 10608
1 kHz, 100 Hz, 1Hz Scale |II|)llt % 050 11 kHz. 160 Hz, 10 Hz

10 HZ E 204dB resolution bandwidth)
=+ .04 dB + .04dB 0dBto—10dB Z .03
+.02dB +.02dB —10dBto — 50 dB 20208
=+ .05dB +.05dB — 50 dB to — 60 dB 0.8 A3
+.15dB + 25dB - 60 dBto — 80dB 5 o v o T o
-+ 75 dB + 75 dB —_ 80 dB to - 90 dB Input Level in dB Relalive Full Scale input Level
+.75dB +3.00dB —90dBto — 100 dB

£0.608 +3.508

+0.7¢8 +30dB

20.608 Z 22508

z {1 Hz Resoctution Bandwidth)

E 10548 1 kHz. 100 Hz. 10 Hz E *208
E 048 resolution bondwidth} g 41508
% +0.3¢8 +10¢B /

+0.208 2508

Typicol
=018 T ocal 0 20 -do 60 8 100
+ input Levet in dB relative lo Full Scate Input Level
[ -20 40 -60 -80 -100

tnput Level in dB Relglive Full Sccle input Leve!
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Frequency Response: Specifications apply when Ratio (A/R,B/R,A/B):
inputs are driven from a 50Q source impedance. F Error*
tequency
Absolute (A,B,R): 50%2 Input 1 MQ Input
F 20 Hzto 20 MHz .3dB pp .3dBpp
requency 5002 Inpat 1 MQ Input 5 Hz to 200 MHz .4 dB pp —
20Hzto20MHz | .3 dBpp 5 dB pp Stzto20MHz | — 6 dB pp
SHzlo200MHz | 648 po = 20 M), 03 0B 90 & 12 10 200 M. Fovuemmes 1 M
5 Hz to 20 MHz = 18 pp input attenuation add 0.2 dB pp (20 Hz to 20 MHz), 0.4 dB pp
(5 Hz to 20 MHz).
‘OBdB-m" ”ﬂ !,HM—U-HL”” ”] ! ””]
o2 T ot I
+U- (508 tnput impedance)
<0108 Hifi T it 1 e +0.2d5 [ B i i
o LG ] +0.108 i i
1 Typical nﬁ: 0 L] ___.w‘,_._ il
~0.1dB Typica
-02d8 ~0.1dB ugs
i s m m
Il -0.308
5 10 100 1k 0k 100Kk ™ 10M 100M "! ”! ”!
Frequency (Hz) S 10 100 1k 10k 100k ™ oM 100M
Freguency (H2)
o | 1] M SR LTI I
0‘265 {111 1 ”| {1 MQ Input Impedance))
-ove LTI +0:268 I ]
+0.1c8 =ttt et
° E¥uvini +0.1dB i iii .
-0.18 FHTE T Y F—HH T
-0208 an un 0108 M J.u/ Typical 'm\
-0.308 H mw
—ceaalll L {1 0208 m—
-05d8 HH T -0.3dB "
Frequency Hz) e o i ) S 10 100 1k 10k 100k ™ 10M

Frequency (Hz)
Reference Level:

Range: —207 dBmto +33 dBm

(— 220 dBV to +20 dBV) (log absolute);
—400 dB to +400 dB (log ratio);

0Vto 10V (linear absolute);

0to 10%° (linear ratio).

Resolution: 0.001 dB (fog); 5 digits (linear).

Stability:

Temperature: Typically < +0.02 dB/°C.
Time: Typically <+ 0.05 dB/hour at 25° C.
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HP 3577B
. Receiver Characteristics

1 A N N
1O R0 A
[ll1scn input mpeacnce: [ ]]1[1
10
0TI T [rne 11
1R 1 A A
LT ] Trvmesrtrr—-HE

B Phase Characteristics (A/R,B/R,A/B):

Range: =+ 180 deg.
Resolution:

Marker: 0.005 deg (0.0001 rad)
Display: 0.01 deg/div to 200 deg/div
(0.00018 rad/div to 3.49 rad/div).

Display Units: degrees, radians.

Accuracy (at 100 kHz, 25° C, and Maximum
Input Level): +2.0deg.

Accuracy and frequency response errors, and
effects of different input attenuation can be

calibrated out with normalization. H
Dynamic Accuracy: I
R Input Leve! Relative to atitEs
Error Maximum Allowable .
+.4deg 0dBto —10dB x
+ .2 deg —-10dBto —50dB I 1
1 10k 100k oM
+ .5 deg —-50dBto —60dB
+1.5deg —60dBto —80dB
* 7.5deg —80dBto —100dB Crosstalk: Specified under Input Characteristics.
*Specifications do not apply below — 60 dBina 1 Hz
Resolution Bandwidth. Reference Level:
+8eg : Range: —500degto +500 deg (— 8.7 rad to
+7deg +8.7 rad)
s6deg Resolution: 0.01 deg.

£ 5 (1 kHz, 100 Hz, 10 Hz ility:

. et e Stability: »

Y e Temperature: Typically < =+0.05 deg/° C.
e Time: Typically =+ 0.05 deg/hour at 25° C.
e =" M Polar Characteristics

0 L 20 -20 -60 -80 -100

Inpul Level in dB Relgtive to Full Scate Input Level

Range, Resolution, Display Units, Dynamic
Accuracy, Frequency Response, Uncertainty,
Crosstalk, Reference Level, and Stability
specifications are the same as the corresponding

Frequency Response: Specifications apply when
inputs are driven from a 50Q2 source impedance.

Frequency Error * magnitude and phase characteristics.
S0%Input | 1ME Pt | £y Scale Magnitude Range:
20Hz to 20 MHz 2 deg pp 5 deg pp 9 ge:
5Hz to 200 MHz 10 deg pp — Absolute(A.B,R): 0.1 V1o 10V
S5Hz to 20 MHz - 10 deg pp Ratio (A/R,B/R,A/B): 10" " to 10

*For unequal input attenuation add 8 deg pp.

B Real/lmaginary Characteristics

'Range, Dynamic Accuracy, Frequency Response,

Uncertainty, Crosstalk, Stability specifications are
the same as the corresponding magnitude and
phase characteristics.
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Resolution:

Marker: 5 digits.
Display: 0.1 nV/div to 10 V/div for absolute;
107" to 102° for ratio.

Display Units: V and linear ratio.
Reference Level:

Range: =10V for absolute; = 102° for ratio.
Resolution: 5 digits.

B Delay Characteristics

(Linear Frequency Sweep and Discrete Sweep with
equal frequency point spacing; A/R, B/R, A/B; 50Q
Input Impedance)

Range: Group delay is a computed parameter,

defined by the equation tg = - 22 AT
Minimum: The minimum delay time is given by the
expression

1.4x10~5
Aperature [Hz]
Maximum: The maximum delay is given by the

N -1

2 x Span [Hz]
points per sweep (51, 101, 201, 401 for linear
sweep; 3 to 51 for discrete sweep).

Effective Range: 1 psto 20,000 s.
Resolution:

expression

Marker: Same as minimum delay time or 5
digits, whichever is greater.
Display: 0.01 ns/div to 1000 s/div.

Aperture: Selectable 0.5%, 1%, 2%, 4%, 8%, 16%
of frequency span for linear sweep. For discrete
sweep, aperture is two times the spacing between
the first two frequency points.

Display Units: seconds

Accuracy: —-13s + 2nsor

(freq [Hz])?
Dynamic Phase Accuracy
360 x Aperture [Hz]
greater.

* 2 ns whichever is

13 s

—_— %
(freq [Hz])2 .
term can be calibrated out with normalization.

The

HP 35778

Crosstalk: Determined by the expression
Phase Crosstalk

where N = number of A

360 x Aperature [Hz]
Reference Level:

Range: +10%s.
Resolution: 5 digits.

Stability:
Temperature: Determined by the expression

Phase Temperature Stability
360 x Aperture [Hz]

Time: Determined by the expression
Phase Time Stability
360 x Aperture [Hz]
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Display Characteristics

Annotation: Start/stop, center/span or CW
frequency, source level, scale/div, reference level,

delay aperture, marker data, and soft key functions.

Graticules: Rectangular logarithmic and linear,
polar, and Smith. All graticules are electronically
generated.

Traces: Two simultaneous traces may be present
with a rectangular graticule. One trace with polar
or Smith graticules.

Markers: Each trace has one main marker and an
offset marker. Markers indicate data at
corresponding trace coordinates in the same units

as used to set the Reference Level. Markers can be

used to modify certain display parameters. Marker
resolution is the same as horizontal display
resolution.

Limit Lines: Each trace can have separate limit
lines made of up to 20 line segments. Upper and
lower limit lines can be defined for each trace. The
limit table for each trace becomes part of the
instrument state. A Pass/Fail indicator shows the
results of a limit test on the screen. Also, the FAIL
line on the Programmable I/O Port is set low for a
failure, or high for pass just before the EOS line is

_pulsed low. Limit tests typically add between 10
and 120 msec delay between sweeps.

Reference Line Position:

Rectangular Graticule: 0% to 100% full scale
deflection in 0.05% increments.

Polar/Smith Chart Graticule: 500 deg in 0.001
deg increments.

Data Storage: Measured data can be stored in
vector format in twelve non-volatile storage
registers X1 through X8 and D1 through D4.
Stored data can be displayed again later or
operated on with Vector Math.

Vector Math: Input magnitude and phase data,
stored data, a jw register, and user defined
constants and functions can be mathematically
combined into expressions which define displayed
or stored data. Mathematical operations are: add,
subtract, multiply, and divide.

Table 1-1 Specifications
Display Characteristics

Calibration:

Normalization: Both traces can be normalized
to measured data with full accuracy, and
resolution. Scale factors can be changed after
normalization without affecting calibration.

Normalize (Short): Compensates for frequency
response errors. Requires a short termination.

One Port Part Cal: Compensates for directivity
errors and frequency response errors. Requires
open and load terminations.

One Port Full Cal: Compensates for directivity,
frequency response and source match errors.
Requires open, short, and load terminations.

Noise Averaging:

Type: Exponentially weighted vector averaging
on successive sweep data.

Averaging Factor: Selectable 1 (off), 4, 8, 16, 32,
64, 128, 256.

The current trace An is always displayed and
updated at the sweep rate according to the
expression

An = SnfF + (F — 1)(An —1)/F, where Sp =
current input signal, F = averaging factor,
An — 1 = previously averaged trace.

Averaging Factor is fixed at 1 in alternate sweep.

Linear Phase Slope Compensation:

Provides linear phése slope offset in deg/span.

Range: — 72,000 deg./span to +72,000
deg./span (— 1256 rad/spanto +1256
rad/span).

Resolution: 5 digits or 0.001 deg whichever is
greater.

Accuracy: 0.02%.

Autoscale: Automatically adjusts the reference
level and scale/div. of the displayed measurement.

Measured No. of Points per Sweep:

Logarithmic frequency: 401

Linear frequency: 51, 101, 201, 401
CW frequency: 1

Discrete Sweep: between 2 and 51
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Measured No. of Steps per Sweep:
Logarithmic Amplitude Sweep:
5, 10, 20, 50, 100, 200, 400

Display Resolution: Horizontal and vertical.

Rectangular: 1600 points.
Polar: 1200 points.

HP 3577B

Programming Characteristics

HP-IB Capability: Remote programming is via
the Hewlett-Packard Interface Bus (HP-IB)* for all
HP 35778 front panel control functions except
the ac line switch, display intensity, entry knob,
HP-IB address and system controller on/off. The
HP 35677A/B S-Parameter Test Sets are
programmable through the HP 35778 interface
only. The HP 3577B

Interface Functions: SH1,AH1,T6,TEQ, L4,
LE®,SR1,RL1,PP1,DC1,DT1,C1,C2,C3,C12,E1.

Output Data Transfer Time: 401 complex data
points can be transferred directly to an HP 9000
Series 300 Computer in BASIC language as follows:

ASCIll Mode: Typically 2800 ms.
Binary Floating Point Mode: Typically 310 ms.

HP Instrument BASIC Capability (Option 1C2):
This option adds 640 kBytes of RAM to the HP
3577B and provides the capability to capture key
sequences, customize parameter extractions, fully
control the Programmable 1/O Port, and control
other HP-IB devies. Mass storage is accessed
using a LIF or DOS disk in an external SS80 drive
(subset of the CS80). One program can be in RAM
at a time. Edit a program via an external controller.
Load a program via an external disk drive or via
HP-IB. 401 complex data points can be transferred
to an HP Instrument BASIC program in 64-bit IEEE
754 binary floating-point mode in typically 130
msec.

*  HP-iBis Hewlett-Packard’s implementation of |IEEE Standard 488.1
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Option 1C2:

HP Instrument BASIC Commands

INTEGER
REAL
SCRATCH

LGT(
LOGQ
MAX()
MAXREAL
MINQ
MINREAL
MOD
MODULO

P
PROUND()
RANDOMIZE
RND

SGN()
SQR()
SQRT()

CHR&()
DVAL$()
DVAL()
IVAL$(
IVAL()
LEN()
LWC$0
NUM()
POS()
REV$()
RPT$()
TRIMS$()
UPC$()
VAL$()
VALQ)

CLEAR
LOCAL
LOCAL
LOCKOUT
PASS
CONTROL
REMOTE
SPOLL()
TJRIGGER

COpPY

CREATE BDAT
CREATE
(DOS FILE)
CREATE DIR
(DOS FILE)
GET
INITIALIZE
Msl
PURGE
RE-SAVE
RENAME
SAVE

CREATE ASCH |

CASE ELSE
CONT

DEF FN
ELSE

END

END IF
END LOOP
END SELECT
END WHILE

ASSIGN
BEEP
CRT
DATA
DISP
ENTER
IMAGE
INPUT
OUTPUT
PRINT
PRINTER IS
PRT

READ
RESTORE
TAB()
TABXY()

0
BINCMP()
BINEOR()
BINIOR()
BITQ)
ROTATE()

DISABLE
DISABLE
INTR
ENABLE
ENABLE
INTR
ON/OFF
ERROR
ON/OFF INTR
ON/OFF KEY
ON/OFF
TIMEOUT

Table 1-1 Specifications
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Graphics Capabilities:

Alphanumeric Characters: 12 lines of text with 40
characters per line can be displayed character
set includes alphanumerics, special characters
and line vectors.

Vector Display: Trace lines and alphanumeric
characters can be drawn on the display between
any two points with a resolution of 2048 points
along the horizontal and vertical axes.
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General Characteristics

Compatibility:

The HP 35778 (including Options 001 and 002)
is form, fit and function compatible with the

HP 3577A. The HP 3577B responds to all

HP 3577A HP-IB commands.

External Reference Frequency Input:

Frequency: 10 MHz/N (N is an integer from
1 to 100).

Level: 0 dBm = 10 dB, nominal.
Impedance: 502, nominal.

Connector: BNC female, rear panel.

Reference Frequency Output:

Frequency: 10 MHz (nominal)
Level: Typically 0 dBm

Impedance: 509, nominal.
Connector: BNC female, rear panel.

External Trigger:

Triggers on negative TTL transition or contact
closure to ground.

Minimum Pulse Width: Typically 1 usec.
impedance: 509, nominal.

Connector: BNC female, rear panel.

Programmable Input/Output Connector:

Rear panel connector is a female D-SUB series
D25._1It has three dedicated outputs (EOS, EOM,
and FAIL). The connector is intended to interface
with non-HP-IB equipment or custom hardware.
The eight input and output lines are accessible
from HP Instrument BASIC or from external HP-IB
control. Input and output are TTL levels. Inputs are
pulied up with 10 KQ and outputs can drive three
standard LS TTL loads (typical 1.2 mA sink). They
are accessible from HP Instrument BASIC or
external HP-IB control.

Plotter Control:

Directly compatible with HP-IB graphics plotters
that use Hewlett-Packard Graphics Language
(HP-GL). Plotter may be controlled by the

HP 3577B through the HP-IB connector without
an external computer. The plotter address can be
set from the HP 35778 front panel. Plotted data
includes trace 1, trace 2, graticule, and annotation.
Additional markers can be plotted, and pen
numbers, pen speed, and line type can also be
selected.

HP 3577B

Display Adjustments:

Astigmatism, x-axis position, y-axis position,
alignment, focus, and intensity.

Save/Recall:

Front panel setups can be stored in non-volatile
memory locations 1 through 5. Last state is saved
when power is removed.

Operating Conditions:

Temperature: 0°Cto +55°C.
Relative Humidity: < 95% at 40° C.
Altitude: < 4,572 m (15,000 ft).

Non-Operating Conditions:

Temperature: —40° Cto +70° C.
Altitude: < 15,240 m (50,000 ft).

Accessories Included:

3ea. Type N male to BNC female Adapter with
standard. (HP Part No. 1250-0780)

4 ea. with Option 002.

1 ea. Operating Manual. (HP Part No.
03577-90029).

1 ea. Service Manual. (HP Part No.
03577-90028).

Option 1C2 Accessories:

1 ea. Using HP Instrument BASIC with the
HP 3577B (03577-90030)

1 ea. HP Instrument BASIC User’s Handbook
(E2083-90000)

Hardware Options:

Option 001; Internal Oven Frequency Reference.
Adds 10 MHz oven stabilized frequency
reference.

Stability: 5 x 10%/day, 0 to 55° C, after 48 hour
warm-up period.

Option 002; Third Receiver.

Adds third input receiver (input B).
All receiver specifications apply.
Option 1C2; HP Instrument BASIC

See description in the Programming
Characteristics section.
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Power: 115V + 10%, — 25% (47 Hz to 440 Hz), or
. 230V + 10%, — 15% (47 Hz to 66 Hz), 450 VA
maximum.

Weight: 31 kg (67 Ibs) net. 41 kg (S0 Ibs) shipping. N

Dimensions: 222 mmH x 426 mmW X 578 mm
D (8.75in x 16.75in X 22.75in). Add 1 1/8inch
to depth to include front panel controls and
connectors.

1.29 dBm 1o +15 dBm

S Hz-
200 MHZ
SOURCE <
OuTPUT |

MAIN

250 kHz PROCESSOR

00.25- 100 kHz
500.25 MHz

SYTH.

db: 300 MHz 2 kHz

DISPLAY
Wl
PROCESSOI
)

0 dém 20 uB

.25-200.25 MHz

DIGITAL

. N I R
INPUT R >— o ........__....“.:I )

i DIGITAL —-I

| LPF

L} .

. INPUT A D-————— —— ——same as input R :::>

INPUT B )———— — ——Same as input R ::_» i
: i (Option 002) v

L e e e e - . - . - o . — . . — — E— — — o i e o = . = - m— — = = — = = == = = —— e -

HP 35778 Block Diagram

<
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HP Digital Display Performance
Specifications

Interface
General:
16 Bit Binary.
Signal lines:
Pin Name Description
D0-D15 16-Bit TTL Data Bus Pos Logic
LWR Low Memory Write
LRD Low Memory Read
LDS Low Device Select
SYNC Ext Refresh Synchronization
LXAC Low Transfer Acknowledge
GND Logic Ground
DISCON Disconnect Sense. Signal connector off
activates self test when allowed to float.

Mating Connector:

26-pin female transition connector;. mating part
Ansley 609-2630 (polarized).

Analog Outputs
General:

X, Y, and Z analog signals to drive a slave CRT
display.

Amplitude:
Approximately 1 Vpp open circuit.
Output impedance:

X, Y: 340Q nominal.
Z: 2502 nominal.

Polarity:

X — Positive-going voltage corresponds to right
beam movement.

Y — Positive-going voltage corresponds to
upward beam movement.

Z —Positive-going voltage corresponds to
increasing fuminance.

HP 3577B

Display Image

image Size:

Factory adjusted to approximately 8.5 cm (3.35 in.)
vertically by 11.2 ¢cm (4.41 in.) horizontally.

Resolution:
2048 by 2048.
Refresh rate:

Approximately 60 Hz for displayed images
containing up to 2000 vectors each 3.3 cm fong
and 100 characters, at maximum programmable
writing speed (approximately 0.5 cm/u sec)

Phosphor:
P31 (green).
Logic Level:
Standard TTL.
Power
Operating Voltages Max PP
- M nt
Voltage Tolerance Ripple ax Carre
+15Vdc + 5% 10 mV 1.05A
—15Vdc *+15% 10mv 0.3A
+5Vde +5— 0% 50 mv 2.0A

Recommended Mating Connector:
AMP type 1-350234-9
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Table 1-2. Recommended Test Equipment

General Information

Instrument

Critical Specifications

Recommended
Model

Use*

Ratio Transformer

< 0.05 deg phase shift
< 0.005 dB linearity
7 digit resolution

ESI DT72A%

P.S

Spectrum
Analyzer

Frequency Range: 50 Hz — 1500 MHz
Amplitude Measurement
Range: — 100 dBmto +20 dBm
Input: 50 Q
Dynamic Range:

e Harmonics: —42 dBc

e Spurious: —62 dBc

o Phase Noise: -82 dBc

HP 85688
HP 8568A (alt)

F,P.A0S

Oscilloscope

Vertical Bandwidth: DC — 100 MHz
Sensitivity: 10 mV/div

Horizontal Sweep Rate: 0.01 us/div
Input Coupling: AC, DC

input Impedance: 50 , 1 MQ
shunted by approx. 20 pf
Waveform Math: A-B

Trigger: Int, Ext

HP 54503A

AFD

Digital
Voltmeter

AC:
e Frequency Range: 5 Hz — 100 kHz
® Accuracy. = 0.5%
DC:
® Range: 250V
® Accuracy: £0.1%
o |nput Resistance: 10 MQ
Ohms:
® Accuracy. +0.2%

HP 3458A

F.P.A0DS

Signal
Generator

Frequency Range: 1 MHz — 600 MHz
Amplitude Range: — 40 dBm to +10 dBm
External Reference Output

HP 8662A
HP 8663A (alt.)
HP 8660C/D (alt)

PAFS

Synthesizer/
Level Generator

Amplitude Accuracy: =+ 0.15 dB at 100 kHz,
~30dBm

HP 3335A

Synthesizer

Frequency: 1.75 MHz
Resolution: 0.02 Hz
Amplitude: — 29 dBm
DC Offset: < =25 mV

HP 33258
HP 3325A (ak)
HP 3326A (alt)

P.OF.S

Milliwatt
Power Meter

+ 1V Control Voltage Output
Frequency Range: 5 Hz — 200 MHz
Accuracy: +0.05dB at 100 kHz
+0.075 dB at 20 Hz - 20 MHz
+0.15dB at 5 Hz - 200 MHz

W&G EPM-1©

POSt

* P = Performance Tests; A = Adjustments; F = Fault Isolation; O = Operational Verification;
D = Digital Display Adjustments; S = Semiautomated Performance Tests

t Alternate procedures which do not require the W&G EPM-1 power meter are included in this manual. The HP 8000 Series
300 controller, optional printer, voltmeter, and HP-IB option on the HP 436 power meter are required for the alternate tests.

© Wandel & Goltermann, Inc.1800 Wyatt Drive, Suite 2 Santa Clara, CA 95054 (408)988-7622

1 HElectro Scientific Industries, 13300 N.W. Science Park Drive, Portland, Oregon 97229 (503) 641-4141

§ Ballantine Laboratories, Inc.P.O. Box 97 Boonton, NJ 07005(201)335-0300

® Pomona ElectronicsP.Q. Box 2767 Pomona, CA 91769(714)623-463



General Information

Table 1-2. Recommended Test Equipment Continued

HP 3577B

- - Recommended -
Instrument Critical Specifications Model Use
Power Meter Input Range: — 10 to +20 dBm HP 436A FOAP
HP-IB compatible Opt. 022
Power Sensor Flatness: + 2%, 100 kHz - 200 MHz HP 8482A P,0,AFt
Calibration factors
Controller HP BASIC compatible HP 9000 Series 300 | P,0,ASt
(version 3.0 or later) computer
HP-IB interface - Series 200 (alt.)
1/2 Mbyte protram memory HP 3577B Option
1C2 {for §)
Printer (optional) — compatible with P,St
controller
Signature Setup time; 15 ns HP 5006A F
Multimeter Maximum Clock: 25 MHz
Power Supply +15V, 50 mA HP 6235A P.S
+5V at 600 mA
Frequency Frequency: 10 MHz — P.A
Standard The 10 MHz Frequency Standard may be derived
from the National Bureau of Standards station
WWVB using a Spectracom 8160A NBS
Frequency Standard Receiver, an HP 105B
Quartz Oscillator, and an HP 5087A Distribution
Amplifier (with options to provide 10 MHz output)
or equivalent.
Power Splitter 3-way HP 11850C - P,OAS
(2 required) Frequency Range: 50 Hz - 200 MHz HP 11850A (alt.)
Impedance: 50Q
Type N female connector
Directional Directivity. > 40 dB HP 35677-63502 P.AS
Bridge Load port: Type N, 5092
3 dB Coaxial Type N, 5 Hz - 200 MHz HP 8491A PAS
Attenuator Return Loss: >30 dB typical Opt. 003
20 dB Coaxial Type N, 5 Hz -~ 200 MHz HP 8491A P.OAS
Attenuator Return Loss: >30 dB typical Opt. 020
(3 required)
10 dB Coaxial Type N, 5 Hz - 200 MHz HP 8491A PAS
Attenuator Return Loss: >30 dB typical Opt. 010
(2 required)
Precision Impedance: 5092 HP 909C PAO
Termination Return Loss: > 52 dB, DC - 200 MHz
(2 required) Connector: N male Opt. 200,012 -
Connector. N female Opt. 200, 013

* P = Performance Tests;
D = Digital Display Adjustments;

A = Adjustments; F = Fault Isolation;

O = Operational Verification;
S = Semiautomated Performance Tests

t Alternate procedures which do not require the W&G EPM-1 power meter are included in this manual. The HP 9000 Series
300 controller, optional printer, voltmeter, and HP-IB option on the HP 436 power meter are required for the alternate tests.

© Wandel & Goltermann, Inc.1800 Wyatt Drive, Suite 2 Santa Clara, CA 95054 (408)988-7622

t Electro Scientific Industries, 13900 N.W. Science Park Drive, Portland, Oregon 97229 (503) 641-4141

§ Ballantine Laboratories, Inc.P.O. Box 97 Boonton, NJ 07005(201)335-0300

® Pomona ElectronicsP.O. Box 2767 Pomona, CA 91769(714)623-463
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General Information

Table 1-2. Récommended Test Equipment Continued

- S Recommended -
Instrument Critical Specifications Model Use
50QFeedthrough 5 Hz - 200 MHz HP 909C Option 012 | P,0,A,S
Termination Return Loss > 52 dB
(3 required) Type N{male) Connector
RF Cable Type N, 24 inch, 50Q HP 115008 F,P.0,AS
{4 required)
BNC Cable 12 inch, 50Q HP 8120-1838 P
(3 required) , )
Frequency Frequency Range: 8 MHz — 200 MHz HP 5384B AP
Counter Frequency Resolution: 0.1 Hz
Sensitivity: 35 mV
Time Base Stability: 1.25 x 10 —8/day
BNC Cable 24 inch, 50Q HP 8120-1839 P,0,A
(3 required)
BNC Cabie 48 inch, 50Q HP 8120-1840 P,0,AS
(3 required)
1:1 Probe DC - 200 MHz HP 10439A AF
10:1 Divider Probe DC - 200 MHz HP 10430A AFD
(2 required) Input resistance: 1 MQ
1000:1 Divider Probe Voltage Rating: 12 kV HP 34111A D
Adapter N male to BNC female, 50Q HP 1250-0780 P,0,AS
(7 required)
Adapter N female to N female, 50Q HP 1250-1472 P,0AS
Adapter BNG female to Banana male HP 1251-2277 P.0,S
{2 required) v
Adapter BNC female to alligator Pomona 2631® P
Adapter BNC Tee HP 1250-0781 P
Adapter SMA male to BNC female HP 1250-1200 P.AS
(2 required)
Adapter N male to N male (precision) HP 1250-1475 P.S
Adapter BNC female to BNC female HP 1250-0080 P
Adapter N female to BNC male HP 1250-1477 P.S
Jumper alligator to alligator Pomona 3781-8® A
Resistor. 1Meg Q 1% HP 0698-7332 A
Capacitor 300 pF HP 0160-5350 A
Error Correction Cable — HP 03577-61640 P0,S

* P = Performance Tests;
D = Digital Display Adjustments;

A = Adjustments;

F = Fault Isolation;
S = Semiautomated Performance Tests

O = Operational Verification;

1+ Alternate procedures which do not require the W&G EPM-1 power meter are included in this manual. The HP 9000 Series
300 controller, optional printer, voitmeter, and HP-IB option on the HP 436 power meter are required for the alternate tests.

© Wandel & Goltermann, Inc.1800 Wyatt Drive, Suite 2 Santa Clara, CA 95054 (408)988-7622

$ Electro Scientific Industries, 13300 N.W. Science Park Drive, Portiand, Oregon 97229 (503) 641-4141

§ Ballantine Laboratories, Inc.P.O. Box 97 Boonton, NJ 07005(201)335-0300
® Pomona ElectronicsP.O. Box 2767 Pomona, CA 91769(714)623-463
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General Information

Table 1-2. Recommended Test Equipment Continued

HP 35778

- - Recommended -
Instrument Critical Specifications Model Use
Buffer HP 35778 Performance Test Kit HP 03577-84403 P.S
Ampilifier Kit
Kit Contents: .
OP Amp (NES534) HP 1826-0715
Capacitor, 22 uF (2 each) HP 0180-0228
Resistor, 475kQ HP 0757-0481
1kQ HP 0757-0280
499Q HP 0698-4123
100Q (4 each) HP 0757-0401
BNC Connector (2 each) HP 1250-0083
IC Socket HP 1200-0564
Board HP 5020-6893
Edge Connector HP 1251-0159
Lug (2 each) HP 0360-1190
Nut (2 each) HP 2950-0043
Washer (2 each) HP 2190-0016
Balun HP 03577-84404
Service HP 35778 Service Kit HP 03577-84412 F.APO
Accessory Kit
Kit Contents:
/O Port test connector HP 03577-61683 S
Cable Assembly Extender(7 each) HP 03585-61601
Cable Assembly Adapter (2 each) HP 03585-61616
Jack to Jack Adapter HP 1250-0669
PC Extender Boards: (Dual 36/25 pin) HP 03577-66541
22-pin (2 each) HP 03577-66542

* P = Performance Tests;
D = Digital Display Adjustments;

A = Adjustments;

F = Fault Isolation;
S = Semiautomated Performance Tests

O = Operational Verification;

t Alternate procedures which do not require the W&G EPM-1 power meter are included in this manual. The HP 9000 Series
300 controller, optional printer, voltmeter, and HP-IB option on the HP 436 power meter are required for the alternate tests.
© Wandel & Goltermann, Inc.1800 Wyatt Drive, Suite 2 Santa Clara, CA 95054 (408)988-7622

$ Electro Scientific Industries, 13900 N.W. Science Park Drive, Portland, Oregon 97229 (503) 641-4141

§ Ballantine Laboratories, Inc.P.O. Box 97 Boonton, NJ 07005(201)335-0900
® Pomona ElectronicsP.O. Box 2767 Pomona, CA 91769(714)623-463
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Section |l

Fault Isolation

2-1 Introduction

The fault isolation procedures found in this section are designed to assist the experienced service
technician. Each assembly in these procedures is referred to as a functional block, since they serve a
single electrical function. Component groups within each functional block are referred to as
functional sub-blocks, since they also serve a single electrical function. The goal of these procedures
is to determine which functional block has failed within the HP 3577B under test. Once the faulty
functional block has been found, the schematics provide sample waveforms and voltages which allow
isolation to the sub-block level. The technician’s experience is then used to isolate the components
which have failed within the functional sub-block.

These procedures assume that all power supplies in the instrument are good. Before exceésive time
is spent in troubleshooting, it is strongly recommended that all power supplies be checked for correct
voltage and ripple. A listing of the power supplies in the HP 3577B is shown in table 2-6.

The first tests performed in this procedure do not require inside access to the HP 3577B. Numerous
self tests are performed at power-on. Additional diagnostics can be called from the self test menu
under the hardkey labeled “SPCL FCTN” (SPECIAL FUNCTION). The first step should always be
to run these self tests as they will isolate a majority of the problems encountered.

Note When executing the diagnosﬁcs, refer to figures 2-3 through 2-6
6 (HP 3577B Overall and Functional Block Diagrams).

2-1
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2-2 Safety Considerations

2-2 Safety Considerations

Some of the fault isolation procedures require access to the interior of the HP 3577B while power is
supplied to the instrument. Extreme care should be exercised when servicing the instrument.

Warning Maintenance described herein is performed with power supplied to the
“‘ instrument and protective covers removed. Such maintenance should be
performed by service-trained personnel who are aware of the hazards

involved (for example, fire and electrical shock). Where maintenance can
be performed without power applied, the power cord should be removed.

2-3 Recommended Test Equipment

The test equipment required for the fault isolation procedures is listed in table 1-2. Any equipment
which meets the critical specifications may be substituted for the recommended model. These
procedures are designed to be performed with a minimum amount of equipment.



HP 3577B Fault Isolation

2-4 Troubleshooting Hints

‘ 2-4 Troubleshooting Hints

When troubleshooting the HP 3577B, keep the following hints in mind:

Intermittent cables can appear to be hardware failures.

Noise or spikes on the dc power supplies can cause instrument failure.

Interpret front panel symptoms before extensive troubleshooting.

It is possible that one circuit board can load another circuit board resulting in an apparent
failure in the first circuit board.

Whenever possible, divide the circuit under test in half.

Measurements made in the Fault Isolation section are approximate values unless otherwise
specified. Some tests are as simple as GO/NO GO.

Return each receiver board (A71) to its original location after troubleshooting. Some of the
receiver adjustments may be dependent on the physical location of the slot in which it was
initially installed.

2-5 Getting Started

Fault isolation in the HP 3577B is basically split into two separate sections; analog and digital. .
Digital failures quite often will prevent the HP 3577B from turning on correctly. The Fault Isolation

an instrument does not power up correctly. Each of the tests indicated in the procedure are

. Flow Diagram found in figure 2-2 illustrates a procedure to determine the faulty functional block if

described in detail in sections 2-7 through 2-11. If any of these tests fail, refer to the individual
description for that test and the critical parameters checked for.

Analog failures usually will not effect the digital portions of the instrument and will show up as dead
inputs or outputs, or specification failures. Fault isolation for these problems is best approached by
running the Confidence Tests listed under the SPCL FCTN (SPECIAL FUNCTION) hardkey and
described in Section 2-9. After running these tests, the Covers Off Board Level Fault Isolation tests
listed in section 2-11 should be performed.
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2-6 Overall Instrument Description |

An overview of the entire instrument operation is given here to illustrate to the service technician
the interaction of the HP 3577B’s individual boards and functional blocks. The information in this
section should be used in conjunction with the fault isolation and self test information. Since many
of the functional blocks interact heavily, the more information known about the interaction, the
easier troubleshooting becomes. Study the following section before any work is done on the
instrument. By interpreting the self test data and knowing the instrument operation, many problems
can be isolated to the board level quite readily.

Refer to figures 2-3 through 2-6 when reading the overall circuit description. Refer to Section VII
(Circuit Descriptions) for more detailed descriptions of each board’s operation.

The HP 3577B can be basically split into two sections; a signal source and a tuned receiver. There is
only one area that the two overlap, and that is the source frequency is the same as the receiver tune
frequency. Since the frequency generation section is common to both the source and the input, it
will be explained first.

The “heart” of the frequency generation section is the frequency reference. The HP 3577B can be
run from an external frequency reference by using the rear panel external reference input. The
frequency reference board (A6) on a standard HP 3577B free runs if it is not driven by either the
oven board (A31) (Option 001 only) or an external reference. When an external reference is sensed
by the external reference detector, the shutdown line on the oven board is toggled and the oven
signal is switched off using the oven board switchable filter. For Option 001, the threshold detector
on the oven board senses whether the oven has warmed up. If the oven is cold, the threshold
detector switches the oven signal off. When an external or oven reference signal is used, it locks a
10 MHz phase-locked loop. When the oven is not present or it is cold and no external reference is
connected, the HP 3577B free runs on the uncorrected 10 MHz phase-locked loop signal. The
10 MHz phase-locked loop signal is used for two purposes. First, it is divided by 100 to form the
100 kHz signal used by the synthesizer board (A17). Second, it is used to drive a 300 MHz
phase-locked loop. The 300 MHz signal is mixed and divided to form all the reference frequencies
used in the HP 3577B.

The oven board (A31) of Option 001 provides a stable 10 MHz frequency reference signal. This
signal is controlled by the frequency reference board (A6). When an external reference signal is used

on the HP 3577B, the frequency reference board forces the control line SHUTDOWN to go low
which turns off the 10 MHz oven output signal. The synthesizer board (A17) produces frequencies
from 300.25 to 500.25 MHz. The reference frequency for the synthesizer is 100 kHz obtained from
the frequency reference board (A6). The synthesis method used in the HP 3577B is called
Fractional-N synthesis. The synthesizer board has two synthesized outputs, one for the output board
(A8) and one for the local oscillator board (A4).

2-4
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The 250 kHz offset board (AS) takes the 300 MHz frequency reference board (A6) signal and
creates a phase-locked 300.25 MHz signal. Note that the first IF used on the input board (A71) is
the 250 kHz offset frequency. The 300.25 MHz signal is used by the output board (A8). The _
300.25 MHz signal is mixed with the synthesizer board (A17) 300.25 to 500.25 MHz signal to create
the source output frequencies of 5 Hz to 200 MHz. This mixing scheme minimizes the number of
mixings done and keeps phase noise products as low as possible.

The local oscillator board (A4) combines the 300.25 to 500.25 MHz synthesizer board (A17) signal
and the 300 MHz reference board (A6) signal to produce a 0.25 to 200.25 MHz signal. This signal is
used to drive the first IF mixer. Note that the local oscillator output signal and the source output
(A8) signal are always 250 kHz apart, even when the source is swept. This allows for a tuned input
with fixed frequency IF sections.

The output board (A8) mixes the 300.25 to 500.25 synthesizer board (A17) and the 300.25 MHz
offset board (AS) signals to produce a 5 Hz to 200 MHz source signal. The 300.25 MHz signal is
passed through a diode limiter before the mixing to allow leveling. After mixing, the 5 Hz to

200 MHz signal is filtered and amplified. The signal level at the input to the attenuator is variable
between +11 and +15 dBm in 0.1 dB increments. The increments are set using a DAC in the
Amplitude Reference. The leveling circuits correct for high frequency and low frequency source
flatness errors. The low frequency errors are corrected by adjusting the gain of the first 20 dB
amplifier after the mixer. The high frequency errors are corrected by the Amplitude Leveling. The
attenuator is capable of attenuating between 4 and 60 dB in 4 dB steps. The 60 dB Step Attenuator
also has a reverse power protection circuit. Whenever the peak voltage at the output connector is
greater than 4 volts, the protection circuit disconnects the attenuator from the output connector.

The HP 3577B input board (A71) is a switchable 1M/50 Q input. Relay K1 selects the input
impedance of each channel. Note that only one input channel is shown in the block diagram. This is
because all input channels are electrically identical. On a standard HP 3577B, there are two input
channels, A and R. Option 002 provides a third input channel B. The physical location in the
instrument is the only distinguishable characteristic of each input. However each input board
should be returned to its original location after troubleshooting. Relays K2 and K3 set the input
attenuation for each channel. Note that the two impedance paths have separate 20 dB attenuators.
The signal is then mixed with the 0.25 to 200.25 MHz local oscillator (A4) signal in the first IF
section. The output of the first IF is a constant 250 kHz signal whose instantaneous amplitude and
phase are the same as the input signal. The 250 kHz signal is then converted to a 10 kHz signal by
the second IF section and the 240 kHz frequency reference board (A6) signal. The 10 kHz signal,
with the same amplitude and phase as the input signal, is then sampled at an 8 kHz rate with a
sample and hold. This creates a 2 kHz “stairstep” third IF. The 2 kHz stairstep signal undergoes
two Analog to Digital conversions. The first conversion is used to set the gain on the variable gain
amplifier. This conversion is an 8-bit conversion. The gain of the variable gain amplifier is then set
so the A to D is as near to its full scale input as possible. The A to D then undergoes a 12-bit
conversion which is passed on to the digital filters. This A to D conversion technique allows for a
20-bit dynamic range with 12-bits of resolution. Note that this A to D sequence takes place during
one stairstep level. The digital quadrature filters then process the data from the A to D converters.
The quadrature filters separate the “real” and “imaginary” components of the A to D converter
output. The resolution bandwidths are digitally implemented here.

2-5
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The central intelligence of the HP 3577B Network Analyzer is the main processor-controller board
(A62/63). A62 is the board number for a standard HP 3577B.

The keyboard (A15) is constantly being monitored by the main processor-controller via the
keyboard data bus. If a key is stuck for a period longer than 10 seconds, an error message will then
be displayed on the CRT.

The digital display is a 16-bit TTL data bus (positive logic) display. The display provides its own test
pattern. This diagnostic is accessible under the SPCL FCTN (SPECIAL FUNCTION) hardkey.
This function disconnects the HP 3577B digital section (main processor-controller) from the digital
display. When disconnected, the display module turns on its own resident test pattern which tests
most of its display functions. This test pattern can also be shown by disconnecting the ribbon cable
from the main processor-controller board (A62/63) to the display.

The HP-IB board (A16) provides an isolated link between the instrument’s main processor-
controller board (A62/63) and the “outside world.” An HP-IB connector is provided at the rear
panel of the instrument. This connector is used to connect the instrument to other instruments and
controllers which have HP-IB (IEEE 488) capability.

The fast processor board (A61) performs floating point and fast numerical calculations (number
crunching). The fast processor board processes data from the input boards (A71; Receivers R, A, B)
and controls the sweep timing of the HP 3577B. This board contains its own firmware (Micro
Program ROMs), Micro Program Sequencer, and a Bit/Slice ALU (Arithmetric Logic Unit). The
fast processor controls the accessibility of the Fast Data Bus.

26
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HP 3577B

2-7 Power-on Self Tests

The tests the HP 3577B performs when power is first applied are listed in table 2-1.

As with any microprocessor based instrument, the “kernel” or microprocessor, ROM, RAM, clock,
and common bus and buffers must be working for the instrument to turn on at all. At power-on, the
HP 35778 tries to test its “kernel” and then gradually expands and tests the other branches of
communication open to it. Please note that if the “kernel” is not functional, the HP 3577B will most
likely not be able to run the self tests. On the other hand, if the HP 3577B passes the power-on self
tests, there is an extremely high probability that the digital core of the instrument is functioning
perfectly. The only digital sections not checked are the outermost I/O ports and buffers to the
instrument measurement and control sections.

Table 2-1. Power-on self Tests

Self Test L Test
Number Test Description Location
#1 LED Test Front Pane!
#2 Main Processor-Controller ROM Test A63 U20,U21,U29
Main Processor-Controller RAM Test AB63 U33,U34,U133,U134,
#3 U233,U234(partial)
U200,u201
Total Main Processor-Controller RAM A63 U33,U34,U133,U134,
#4 Test (Optional) U233,U234(all)
U200,u201
#5 Keyboard Cable Test AB3 U90,A15J1(8)
#6 Timer Interrupt Test A63 U60,Ub1
U65 - U68
#7 Trace Memory Test AB3 U45 - U48
#8 One MegaHertz Test AB3U65(8)
#9 Eight kiloHertz Test AB3 U95(2)
#10 Fast Processor Self Test A63 U102,U103
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2-7 Power-on Self Tests
Self Test Number #1, LED Test

Immediately after the microprocessor (A63U1) starts its program, all front panel LEDs are turned
on. The LED:s are left on until Power-On Self Test number 2 is completed.

Self Test Number #2, Main Processor-Controller ROM Test

The main processor-controller (A62/63) computes a checksum for each ROM and compares it to a
known value. Please note that if the ROMs are bad, the main processor-controller will most likely
not operate. At the beginning of this test, the main processor will clear the display’s memory by
writing a NOP instruction to all the display’s memory locations. The POP (Power On Preset) signal
to the main processor-controller turns on the ROM and RAM test LEDs (A63CR20 and A63CR21,
respectively). The checksums are then calculated for ROM, and if an error is found, a message will
be written to the display. If all tests pass, the ROM test LED (A63CR20) will be extinguished, and
the next test will be performed. If a failure occurs, the ROM test LED will be left on, the main
processor-controller will pause for approximately 5 seconds, and the next test will be performed.

Self Test Number #3, Main Processor-Controller Ram Test

The main processor-controller (A62/63) performs tests on the areas of its RAM that do not have
non-volatile requirements (i.e., the dynamic stack).

RAM is tested in blocks of 16384 bytes. Before testing the first block, “RAM TEST 0016K” will be
displayed on the CRT. As subsequent blocks are tested, the display is updated in a sequence such as
“0032K”, “0048K”, “0064K”, and so on. The blocks that conatin non-volatile data will be skipped,
unless the SAVE and RECALL hardkeys are held down. At the end of the test, the display should
match the amount of memory installed (at least 0128K for the A62, or at least 0768K for the A63).

If a failure is detected, the testing will stop and either “RAM TEST FAILED: MSB”, or “RAM
TEST FAILED: LSB” will be displayed for about 5 seconds. If this occurs, note the memory block
being tested and use the following tables to identify the IC being tested.

A62 RAM ICs are 32K x 8-bit (256K bit):

Block Byte IC Tested
0016K — 0064K MSB U033
0016K — 0064K LSB U034
0080K — 0128K MSB U133
0080K — 0128K LSB U134
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A63 RAM ICs are 128K x 8 bit (1M bit):

Block Byte 1C Tested
0016K — 0256K MSB U033
0016K — 0256K LSB U034
0272K — 0512K MSB U133
0272K - 0512K LSB U134
0528K - 0768K MSB U233
0528K — 0768K | LSB U234

Then a marching ones test is performed on the stack area of RAM. A marching ones test pushes
zeros, ones, HEX 55’s and HEX AA’s through RAM. If an error occurs, an error message will be
displayed for approximately 5 seconds before the next test is performed. If the RAM test passes, the
RAM test LED (A63CR21) will be extinguished.

Self Test Number #4, Total Main Processor-Controller RAM Test

This test is invoked by pressing the SAVE and RECALL hardkeys on the front panel simultaneously

~ after a power-on and holding them down until the RAM test is complete. All RAM memory

locations are checked during this test, even memory with non-volatile requirements. All saved
instrument states and trace data is lost during this test. The test procedure is more thorough than

_the procedure in SELF TEST NUMBER 3.

- Self Test Number #5, Keyboard Cable Test

The main processor-controller (A62/63) tests to see if the keyboard cable is connected to the
motherboard. The main processor-controller looks for the keyboard MSB (Most Significant Bit) to
be pulled low through A63U90. The keyboard pulls this line low at A15J1(8). If this test fails, the
keyboard interconnection should be suspect.

Self Test Number #6, Timer Interrupt Test

The main processor-controller (A62/63) will check to see that the timer interrupt occurs, which is a
divided down version of the 20 MHz from the phase-locked loop circuit (A63U60). The 20 MHz
clock is divided by A63U61, U68, U66, U67, and U63 so that the main processor-controller can
sense its presence. The timer interrupts are necessary for scanning the keyboard.

Self Test Number #7, Trace Memory Test

The main processor-controller tests the volatile portion of its trace memory section. A failed test
returns a failing block number. Even block numbers correspond to A63U45. Add block numbers
correspond to A63U46. If the fail message is followed by “(ROM)”, an even block number
corresponds to A63U47, and an odd block number corresponds to A63U48. A more exhaustive
trace memory test is available using the SPECIAL FUNCTIONS menu and selecting the TRACE
MEMORY test.

29



Fault Isolation HP 3577B
2-7 Power-on Self Tests

Self Test Number #8, 1 MHz Test

This test checks to see if a divided down version of the 1 MHz clock is present. A63U91 monitors
U65(8) and waits for a transition to occur. This signal is generated on the frequency reference board
(A6), and should be suspect if the test fails. Also, this test will fail if the W71 jumper on the main
processor board (A62/63) is lef in the “1 MHz DISABLE” position.

Self Test Number #9, 8 kHz Test

This test checks to see if the 8 kHz signal to the input board (A71) is present. This signal is
generated on the frequency reference board (A6), and should be suspect if the test fails.

Self Test Number #10, Fast Processor Self Test

The fast processor board (A61) first tests its own logic for errors. It then tests its ability to access the
trace memory section of the main processor-controller board (A62/63) and the counter/receiver
board interface. The following error messages are generated by this test:

1. NO RESPONSE FROM FP

This indicates that the main processor-controller board (A62/63) cannot access the fast
processor board (A61). This usually indicates a serious fast processor failure.

2. FP LOGIC FAILURE
This indicates the fast processor’s associated logic circuitry is not operating correctly.

3. FP CNTR/RCVR FAILURE
This indicates that the sweep timer counter and receiver board (A71) interface is not

operating correctly.

4. FP CANNOT ACCESS TRACE MEMORY
The fast processor (A61) writes data to the trace memory section of the main
processor-controller (A62/63) and reads the same data back. This messsage indicates that there
is a discrepency between the written and read data.

5. FP-MP COMMUNICATION ERROR

The main processor (A62/63) writes data to the fast prbcessore (A61) and reads the same data
back. This message indicates that there is a discrepency between the written and read data.

2-10
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2-8 Continuously Monitored Diagnostics

The tests listed in table 2-2 are performed continuously while the HP 3577B is operating. The tests
listed in table 2-4 are obtainable from the HP 3577B front panel via the SPCL FCTN (SPECIAL
FUNCTION) hardkey. For each of these tests, a test explanation is given and the suspect board
identified for test failures. The continuously monitored tests are listed by the error message that is
displayed on the HP 3577B.

Each of the continuously monitored diagnostics in table 2-2 is listed below by test name. This
information along with the schematics in Section IX (Service) gives the service technician insight

into the failure conditions.

Table 2-2. Continuously Monitored Diagnostics

Error Message Test Name Test Location Suspect Board
Oscillator Phase-Locked A6 US(6) Reference (A6)
Unlocked Assembly Loop Unlocked A5 U50(4) Offset (A5)
Ab, A6 or A17 A17 U6(6) Synthesizer (A17)
Reference 10 MHz Reference AB U2(1) Reference (A6)
Unlocked Unlocked
Bus Error Main Processor AB3 U1(22) Main Processor-
Hardware Error - .Controller (A62/63)
Stack Overflow Main Processor AB3 U1 Main Processor-
. ) Hardware Error Internal Controller (A62/63)
l . * Integer Overflow
i * Divide By Zero
‘Real Math
Overflow
Real Math
Underflow
Spurious Interrupt
Interrupt 1
Interrupt 2
lllegal
Instruction
Escape Code x
System Error #x Fast Processor/ Software limit Fast Processor
System Errors tests (A61)
Front Panel Key Keyboard A15J1(8) Keyboard (A15)
Stuck

* Note -These error messages could be caused by data in registers D1 through D4 and X1 through X8.

* This Proposed Floating Point Standard is explained in Chapter 4 of the Basic Programming Techniques with Extension 2.0 for the
200 Series Computers Documentation Manual. The -hp- part number for this.manual is 09826-80011.
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Oscillator Unlocked, Assembly A5, A6 or A17 ‘
Each of the phase-locked loops in the HP 3577B is monitored by a loop unlock detector.

The frequency reference board (A6) is monitored by A6U10. If the output of A6U9 has an ac
component, A6U10 detects the ac and pulls its output low. This causes an internal LED to turn-on
and signals the main processor-controller (A62/63).

The synthesizer board (A17) phase-locked loop is monitored by A17U42. The output of the sample
and hold is monitored. When the detector (A17U42) senses an out-of-range dc control voltage, it
will then cause an internal LED to turn-on and interrupts the main processor-controller (A62/63). It
is normal for the synthesizer to lose phase lock between sweeps due to the retrace.

The 250 kHz offset board (AS) phase-locked loop is monitored by U51. The output of the phase
detector and loop filter is monitored. If an ac signal or a positive dc signal is present US51 pulls its
output low. This causes an internal LED to turn-on and interrupts the main processor-controller
(A62/63).

10 MHz Reference Unlock

The 10 MHz phase-locked loop has its own unlock detector and error message. This is because

external signals can cause this loop to unlock. The 10 MHz phase-locked loop is monitored by

A6CR3, CR4, and U2b. The diodes monitor the phase detector output. When an ac signal occurs at

A6U2(1), the output of A6U2b runs to the positive supply voltage. This turns on an internal LED . .
(A6CR20) and interrupts the main processor-controller (A62/63) through the inverter A6U1c.

Note that for Option 001 instruments (with internal oven frequency reference), it is normal for the
instrument to beep and briefly display “REFERENCE UNLOCK” a few minutes after turn-on.
This message appears when the oven has sufficiently warmed up and it switches in to drive the
reference board (A6). :

Main Processor Hardware Error

The main processor-controller (A62/63) has error detection routines which are an integral part of
the chip. Generally all these errors say is that something is wrong with the address or data bus. Any
components connected to the bus should be suspect.

The BUS ERROR message is generated when the processor writes to ROMs, writes outside the
address space available, etc. A63 U1(22) is the trigger for this error. When pin 22 is low, the main
processor-controller trips. The following components are involved with the BUS ERROR decoding:
A63 U70,U72, U75, U81, and U111. It should be noted, however, that this error will occur for
almost all failures on the address or data bus, therefore all components connected to either bus
should be suspect.

All other main processor-controller hardware errors are detected by numerical software traps within

the HP 3577B operating system. These errors cannot be used to isolate hardware problems easily
and indicate a fault within the HP 3577B digital system. ‘
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Fast Processor/System Errors

The HP 3577B system errors are reported by the main processor-controller (A62/63). When the
operating system senses an invalid instrument state or operation in the digital sections, a system
error is generated. Since these errors are generated during a control or calculation operation, as
opposed to a self test mode, the actual cause for an error cannot be exactly known. This information
may be useful, along with other fault isolation data already received, for narrowing down digital
failures. Each of the system errors are listed below, along with an explanation of what causes an
error trip. Most of these errors indicate a problem with the fast processor (A61) and/or main
processor-controller (A62/63) communication.

Data Error #1

This error occurs when the main processor-controller gets a bad number after converting the fast
processor’s data from 32-bit floating point to 64-bit floating point format.

Data Error #2

This error occurs after a bad 64-bit to 32-bit conversion in the main processor-controller resulting in
a “Not A Number” error.

Data Error #3

This error occurs after a bad 64-bit to 32-bit conversion in the main processor-controller resulting in
an Underflow.

Data Error #4

This error occurs after a bad 64-bit to 32-bit conversion in the main processor-controller resulting in
an Overflow.

Data Error #5

- This error occurs after a bad 64-bit to 32-bit conversion in the main processor-controller resulting in

Infinity.

Data Error #6

This error occurs after a bad 32-bit to 64-bit conversion resulting in an Invalid Zero.

System Error #7

This error occurs when a status interrupt occurs during the processing of a data interrupt. Possible
failures include the main processor-controller interrupt decoding or the fast processor interface.

System Error #8

This occurs when the fast processor interrupts the main processor-controller but the data given to
define the interrupt does not match the valid table. The interrupt defines an overload condition at
one of the receiver ports.
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System Error #9 ‘

This error occurs if the main processor-controller told the fast processor to start or to abort and the
fast processor did not understand the command. This means the fast processor did not get the right
data. This error occurs when the fast processor is in its main loop.

System Error #10

This error occurs if the main processor-controller told the fast processor to start or abort and the fast
processor did not understand the command. This error occurs when the fast processor is in its
trigger loop.

System Error #11

This error occurs if the main processor-controller told the fast processor to start or abort and the fast
processor did not understand the command. This error occurs when the fast processor is in its
process loop.

System Error #12

This error occurs if the main processor-controller told the fast processor to start or abort and the fast
processor did not understand the command. This error occurs when the fast processor is in its
settling loop.

System Error #13 ‘ .

This error occurs when the fast processor tries to execute a trace arithmetic instruction, passed it
through buffers into trace memory and the data instruction received was bad.

System Error #14

The fast processor is not reading the fast processor/main processor-controller interface aftera
command was written to the interface by the main processor-controller. Check to see if the 30 MHz
fast processor clock is present.

System Error #15

This error occurs when the fast processor does not acknowledge the receipt of an ABORT
command from the main processor-controller. This occurs when A63U91(6) is still low.

System Error #16

This error occurs when the main processor-controller has tried to send a HALT command to the fast
processor and the fast processor echoed back a bit pattern which is not an appropriate response.

System Error #17

This error occurs when the fast processor data and instructions create an overflow condition. This
error usually indicates a fast processor communication problem. ‘
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System Error #18

This error occurs when the fast processor data and instructions create an underflow condition. This
error usually indicates a fast processor communication problem.

System Error #19

This error occurs when the main processor-controller has tried to send a HALT command to the fast
processor and the fast processor echoed back a bit pattern which is a valid reply but not the
HALTED reply.

System Error #20

This command occurs when the fast processor does not allow the main processor-controller to access
the interconnecting bus between fast and main processors. The BUSGNT line did not go active low.

System Error #21

This error occurs when the main processor-controller encounters a software error and usually
indicates a main processor-controller failure.

= System Error #22

This error occurs when the main processor-controller encounters a software error and usually
indicates a main processor-controller failure. '

System Error #23

This error occurs when the main processor-controller encounters a software terminator error in its
commands. This error usually indicates a main processor-controller failure.

System Error #24

This error occurs if at the end of a log sweep segment the Frac N limit line, A63U93(13) was not
toggled high. This usually indicates a fault in the synthesizer board (A17) or an error in the control
bus and associated control lines.

System Error #99

This indicates an unrecoverable main processor execution error. Recovery is possible only by cycling
power. This error will occur if A62 R14 or A36 R14 is loaded on the revision A version of the
A62/63 board and the INSTR PRESET hardkey is pressed. R14 should not be loaded.

Keyboard

The main processor-controller (A62/63) scans the keyboard constantly for any inputs. If a key is
held down for more than 10 seconds, the microprocessor sends an error message to the display. A
pressed key is sensed through A15J1(8) by a TTL low. Due to decoding uncertainties, the keyboard
ignores all inputs when it senses a key is stuck. ’
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2-9 Confidence Tests

The HP 3577B has the ability to run an analog self test on its input channels and its source. These
tests check that the source and input channel agree. As many single channel specifications as
possible are checked in these tests. This self test does not check to the instrument specifications
since a cable is required to connect the source and input channel and the characteristics of the cable
can affect the measured results. Table 2-3 lists the Confidence Tests.

These tests are available under the SPCL FCTN (SPECIAL FUNCTION) hardkey on the
HP 35778 front panel. To run these tests, first press the SPCL FCTN hardkey and select the CONF
- TEST softkey.

Table 2-3. Confidence Tests

Test Number Test Name Error Message
' Is cable connected?
#1 Log Sweep Flatness Test : FAILED: Log Sweep signal level test

FAILED: Log Sweep flatness test
FAILED: Linear Sweep signal level test

#2 Linear Sweep Flatness Test FAILED: Linear Sweep flatness test

#3 Synthesizer And L.0. test FAILED: Synthesizer and L.O. test

#4 Source Amplitude Test FAILED: Amplitude sweep accuracy test

#5 Output Limiter Test FAILED: Output Limiter linearity test

#6 lmpedancg And FAILED: Receiver Impedance test
Attenuator Test FAILED: Receiver Attenuator test

Each of the Confidence Tests is described below. The description should be valuable in order to
isolate any failures which occur with these tests. It is quite easy to isolate if a failure occurs on the
input or output since the Confidence Tests can be run separately on each input channel. If a
Confidence Test passes on one or two inputs, the problem is probably in the receiver.

The HP 3577B instrument state is also listed for each test. By repeating a test manually and varying
the instrument setup, the faulty board can often be found. If repeating these tests manually, press
INSTR PRESET between each test setup. If a Confidence Test fails, the test sequence stops,
leaving the instrument in the failed test setup.

Due to the interactions mentioned previously, faulty boards for these tests cannot be determined in
advance. The Confidence Tests are valuable when used with the overall block diagram and the
overall circuit description. By running the tests manually, and varying the instrument state for each
test slightly, faulty blocks can be isolated from the front panel.
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‘ Confidence Test Number #1, Log Sweep Flatness Test

Instrument State:
Sweep Type
Display Function
Resolution Bandwidth
Start Frequency
Stop Frequency
Source Amplitude
Sweep Time

Test Procedure:
Trigger for a single sweep

Test Requirements:

Log

Log Magnitude
Auto BW On
400 Hz

200 MHz
-9.1dBm

3 seconds

1. (Maximum Amplitude) — (- 9.1 dB) <3.642dB
and (- 9.1 dB) - (Minimum Amplitude) < 3.642dB
Error message: Failed: Log Sweep signal level test

T2 (Maximum Amplitude) — (Minimum Amplitude) <2.16 dB
Error message: Failed: Log Sweep Magnitude flatness test

‘ * 3. (Maximum Amplitude) =-60dBm
Error message: Is cable connected?

Fault Isolation
2-9 Confidence Tests
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Confidence Test Number #2, Linear Sweep Flatness Test .
Instrument State:

Sweep Type Linear

Display Functions Log Magnitude

Resolution Bandwidth 1kHz

Start Frequency ~ 2MH:z

Stop Frequency 200 MHz

Source Amplitude -9.1dBm

Sweep Time 1 second

Test Procedure:
Trigger for a single sweep.

Test Requirements:

1. (Maximum Amplitude) - (- 9.1 dBm) < 3.642 dB
and (- 9.1 dB) - (Minimum Amplitude) < 3.642dB
Error message: Failed: Linear Sweep signal level test

2. (Maximum Amplitude) — (Minimum Amplitude) < 2.16 dB
Error message: Failed: Sweep magnitude flatness test
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Confidence Test Number #3, Synthesizer and L.O. Test

Instrument State:
Sweep Type Linear
Display Functions Log Magnitude
Resolution Bandwidth 1kHz
Start Frequency 0Hz
Stop Frequency 50 MHz
Source Amplitude -9.1dBm
Sweep Time -1 second

Test Procedure:
Trigger for a single sweep.
Test Requirements:

1. (0 Hz Marker Value) < -33 dBm ‘
or Absolute Value of ((50 MHz Marker Value) - (- 9.1 dBm)) < 3.642 dBm
Error message: Failed: Synthesizer and L.O. test
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Confidence Test Number #4, Source Amplitude Test

Instrument State:
Sweep Type Amplitude
Display Function Log Magnitude
Source Frequency 200 MHz
Start Amplitude —-49dBm
Stop Amplitude -5.1dBm
Steps per Sweep 50

_Time per Step 100 msec

Resolution Bandwidth 1kHz

Test Procedure:
Trigger for a single sweep.

Test Requirements:

1. Absolute Value of ((X Marker Value) - (Y axis Amplitude)) < 3.642 dB
and Absolute Value of (bin N +1 value - bin N value — 0.878 dB) < 1.28 dB
Error Message: Failed: Amplitude Sweep accuracy test,
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‘ Confidence Test Number #5, Output Limiter Test

Instrument State:
Sweep Type Amplitude
Display Function Log Magnitude
Source Frequency 90 kHz
Start Amplitude -9dBm
Stop Amplitude -5.1dBm
Steps Per Sweep 20
Time Per Step 50 msec
Resolution Bandwidth 1kHz

Test Procedure:
Trigger for a single sweep.

Test Requirements and Suspect Block:

1. Absolute Value of (bin N+1 -bin N-0.195dB) <0.2dB
Error Message: Failed: Output Limiter linearity test.
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Confidence Test Number #6, Impedance and Attenuator Tests

instrument State:

Sweep Type Ccw

Display Function Log Magnitude
Source Frequency 90 kHz

Source Amplitude -30dBm
Resolution Bandwidth 1kHz

Test Procedure:
Take a data point on 50 Q impedance, 20 dB input attenuation
Record measured value.
Switch impedance to 1 M Q, 20 dB input attenuation.
Record measured value.
Switch impedance to 50 Q, 0 dB input attenuation.
Record measured value.

Test Requirements:

1. Absolute Value of ((1 M Q, 20 dB attenuation value)
(50 Q, 20 dB attenuation value — 6 dB)) <0.2 dB
Error Message: Failed: Receiver impedance test

2. (50 Q, 20 dB value) - (50 2, 0dB value )< 0.1 dB
Error Message: Failed: Receiver attenuator test.
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2-10 Service Diagnostics

The HP 3577B has the ability to run several diagnostic and service routines on itself. Some of these
tests are a more complete version of the power-on self tests described in Section 2-6, others are
servicing aides such as Signature Analysis (SA) pattern routines.

The diagnostics are accessible under the SPCL FCTN (SPECIAL FUNCTION) hardkey. To enter
the diagnostic routines, press the SPCL FCTN hardkey and select the Service Diag (Diagnostics)
softkey. Softkeys available under the Service Diagnostics are listed in table 2-4.

Table 2-4. Service Diagnostics

Softkey Diagnostic Test
Number Name Location Comments
1 LEVELING ON/OFF | ABU20(10) Breaks source leveling loop for
troubleshooting.
2 SETTLING ON/OFF| None Turns off dwell time before each sweep.
SYN DIAG ON/OFF | None Changes source frequency readout to
3 . read synthesizer (A17) frequency (300.25
to 500.25 MHz).
4 TEST PATTERN Display Module Turns on the display module test pattern.
TRC MEM TEST AB3U45 - U48 Tests all ROM and RAM on main
5 processor-controller board (A62/63).

Stored data is destroyed.
FASTPROC TEST | AG61 all circuits Tests fast processor board

6 A63U102,0103 | (A61) logic and interfacing.
7 FAST BUS INT A63U102,U103 Tests bidirectional main (A62/63) and
TEST fast processor (A61) port
8 MORE None Selects menu listed below.
new menu DISP MEM TEST | A63U50,U51 Test display module memory.

1

2 DISP HP-IB A16 all circuits Reads state of HP-1B connector pins
through HP-IB IC (U21).

3 HP-IB SA A16 all circuits Runs signature analysis routine
on HP-|B circuits.

Leveling On/Off

This function sets the output of A8U20(10) low and turns the high frequency source leveling loop
off. This feature will aid in source output board (A8) troubleshooting.

Settling On/Off

This function turns off the settling time function implemented at the beginning of each sweep by
the HP 3577B.
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Syn Diag On/Off
This function allows programming of the HP 3577B in direct synthesizer frequencies (300.25 to

500.25 MHz). This feature will aid in synthesizer troubleshooting by offering simpler instrument
programming.

Test Pattern

This function disconnects the HP 3577B digital section from the display module inside. When
disconnected, the display module turns on its own resident test pattern which tests most display
functions. Refer to the Digital Display Operating and Service section in this manual.

TRC Mem Test

This function performs a checksum on the ROMs of the trace memory section of the main
processor-controller board (A62/63). It also performs a test on the trace memory RAMs. For an
explanation of the trace ROM and RAM tests, refer to Power-on Self Test Number #7 in
Section 2-7.

Fastsproc Test

This function performs the fast processor self test. This self test is described in detail in the
Power-On Self Test Number #10 in Section 2-7.

Fast Bus Int (Interface) Test

This function tests the bidirectional port between the fast processor (A61) and the main
processor-controller (A62/63). This test is performed by the main processor-controller. The main
processor-controller writes information to the port, and then reads back the echoed data. The test is
then repeated with the fast processor performing the writing and reading.

Disp Mem Test
This function thoroughly tests the memory resident in the display module in the HP 3577B. The test

is about 10 seconds long, with the display blank during this time. The instrument returns from the
test in an INSTrument PRESET state.
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Disp HP-IB Test

This function draws an HP-IB connector facsimile on the HP 3577B display. All connector pins are
labeled. A dot is printed on the connector when the main processor-controller (A62/63) senses the
pin pulled low. This connector is accessible from the rear panel of the HP 3577B. In order to display
adot on the appropriate control line, the line must be tied to logic ground (Ignd - pin 24). This
diagnostic is used to test communication between the main processor-controller board (A62/63) and
the HP-IB board (A16).

HP-IB SA

This function turns on a signature analysis routine for the HP-IB (A16) circuit board. Refer to the
HP-IB service section in Section VIII for valid signatures and test points.
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2-11 Covers Off Board Level Fault

This section includes fault isolation tests where the instrument covers are removed. Since hazardous
signals are present in the HP 3577B with the covers removed, be sure to take all necessary safety
precautions.

Warning Maintenance described herein is performed with power supplied to the
“’ instrument and protective covers removed. Such maintenance should be
performed by service trained personnel who are aware of the hazards

involved (for example, fire and electrical shock). Where maintenance can
be performed without power applied, the power cord should be removed.

This section describes a procedure much like the factory procedure for bringing the HP 3577B to life
for the first time. The procedure assumes that any board can be faulty. This procedure is written

in a serial fashion but does not have to be performed in this order. If there is a strong suspicion

that a particular functional area is faulty, that section of this procedure should be done first. If the
HP 3577B digital self tests pass, there is a high level of confidence that the digital section is working
correctly. This section includes the Main Processor-Controller (A62/63), Fast Processor (A61) and
HP-IB (A16) boards. If the digital self tests fail, then the area tested in each should be repaired
before continuing with the fault isolation.

Table 2-5. Board Turn-On Hierarchy

Board Description Board Designator

1. Main Power Supply A21

2. Digital Display 03577-60151
3. Main Processor A62/63

4. Keyboard A15

5. Frequency Reference A6

6. Fast Processor A61

7. HP-IB A16

8. Input (R,A,B) A71

9. Synthesizer | A17

10. Local Oscillator A4

11. 250k Offset A5

12. Output A8

13. Oven (Option 001 only) A31
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Table 2-5 lists the turn-on hierarchy for the HP 3577B, given that all boards are suspect of being
faulty. Table 2-6 lists all the power supplies in the HP 3577B. The power supplies should be checked
before extensive troubleshooting is performed. Table 2-7 lists all input and output signals between
individual boards in the HP 3577B which are available from the top of the boards by coaxial cables
and test points. Signal parameters are listed for each signal. All parameters listed are required
parameters unless denoted by a character. All parameters are typical performance parameters of
the instrument and only serious deviations should be investigated.

Table 2-6. Main Power supply

an;pl:g Lg::l;';;lt:n Lgital:ir:n "I,g'l'::;f Voltage Tolerance | Ripple Tolerance
+15V TP8 Chassis +15V +0.05,-0.00 80 mVpp
-15V TP9 Chassis -15v +0.05 80 mVpp
+5V TP26 Chassis +5.1V +0.02 60 mVpp
+8V TP10 Chassis +8vV +1 90 mVpp
+5V TP11 TP12 +5V +05 350 mVpp
(HP-IB)

Remove the HP 3577B bottom cover and check the supplies listed above with the power distribution
cables connected and all circuit boards in the HP 3577B. If all supplies check good, continue with
the Covers Off Board Level Fault Isolation. If any supplies are incorrect, then refer to Section VIII
(Service) for troubleshooting information.

Caution Do not remove or insert circuit boards in the HP 3577B with the power applied to
“ the instrument. Damage may result when circuit boards are removed or inserted
while instrument is powered on.

Note The voltage levels and ripple tolerances listed above are for fully loaded supplies.
6 When removing individual boards, the supply levels will change with the various
loads. Keep this in mind when performing fault isolation.
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Table 2-7. Fault Isolation Test Signals

HP 3577B

Board Connector Signal Parameters
Frequency Amplitude Level Flatness Harmonics
A4 J3 .25-200.25 MHz = +7 dBm =+ 10dB = <-10dB
J4 .25 —200.25 MHz = +7 dBm =+ 10dB @ <-10dB
J5 .25 - 200.25 MHz = +7 dBm =+ 10dB @ <-10dB
A5 J1 300.25 MHz = +7dBm N/A = <-18dB
A6 J2 10 MHz = 0dBm /A = <-40dB
J3 300 MHz = -3dBm N/A = <-10dB
J4 300 MHz = -~ 26 dBm N/A = <-15dB
J5 100 kHz = 2 Vpp N/A =< 30ns
5 Vdc offset Pulsewidth
J7 30 MHz TTL Levels N/A = <7ns
Risetime
A17 J1 300.25 MHz - =-1dBm =+ 15dB = <-10dB
500.25 MHz
J2 300.25 MHz - = —1dBm =+ 15dB = <~10dB
500.25 MHz
A31 J1 10 MHz = -0dBm N/A = <-25dB
(Option 001)
A8 Front Panel | 5 Hz - 200 MHz - 4910 +15dBm +15dB <-30dB
Note All amplitude measurements cited here are made using an HP 436A Power Meter

9

and an HP 8482A Power Sensor. All flatness and harmonics measurements are
made using an HP 8568B Spectrum Analyzer.
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Section I

Perfo_rmance Tests

3-1 Introduction

The procedures in this section test the electrical performance of the instrument using the
specifications of table 1-1 as the performance standards. Each test meets or exceeds a 4:1
uncertainty ratio when using the recommended test equipment given in table 1-2. See the test
description for the uncertainty ratio of each test in the Performance Test Record. Most tests can be
performed without access to the interior of the instrument. A shorter test is included in this section
under the Operational Verification Test. The performance tests must be performed in the sequence
given, since some procedures rely on satisfactory results in previous tests. If a test measurement is
out of tolerance, go to Section V (Adjustments).

3-2 Equipment Required

Equipment required for the performance tests is listed in table 1-2. Any equipment which meets the
critical specifications given in the table may be substituted for the recommended model.

3-3 Test Record

Results of the performance tests may be tabulated on the Test Record, table 3-10, at the end of this
section. The test record lists all tested specifications and acceptable limits. The test record may be
removed from the manual and used as a permanent record of the incoming inspection or of routine
performance verification. The performance test record may be reproduced without the written
permission of Hewlett-Packard.

3-4 Calibration Cycle

This instrument requires periodic verification of performance. Depending on the use and
environment the instrument is subject to, the performance tests should be performed at least every
12 months. '

3-1
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3-5 Operational Verification Tests

The Operational Verification Tests for the HP 3577B are designed to be run with a minimum
amount of equipment. A comparison of the required equipment to run the tests is presented in
table 1-2. These tests give the user a high level of confidence that the HP 3577B meets all
specifications as listed in table 1-1, but do not guarantee that all specifications are met. The
Operational Verification Tests require about 2 hours to perform.

Assure that the display is functioning correctly by performing the following test before attempting
the instrument operational verification tests.

HP Digital Display Operational Verification

Introduction:

This abbreviated test provides approximately 90% assurance of proper display operation.
Equipment Required:

None

Description:

The following procedure is directed at obtaining the correct operational verification pattern on the
HP Digital Display screen.
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3-5 Operational Verification Tests

Procedure:

1. Press SPCL FCTN in the SYSTEM section. Then press the following softkeys:

SERVICE DIAG
TEST PATTERN

2. Observe the test pattern on the display. Verify that the display is legible and is centered on the
screen. The corners of the outer rectangle should not have any gaps or extended lines. The
sides of the smaller boxes in the display should be parallel with each other. In the lower right
section of the display, 6 lines should be visible plus one row of two dots. Finally, the four
smallest rectangles should have sides that are approximately equal in brightness. The test
pattern should look similar to figure 3-1. '

3. When done, press the green INSTR PRESET button.

4. If the display is not functioning properly refer to the Section V, Adjustments.

Table 3-1. Operational Verification Tests

Test Name Paragraphs to Complete
Receiver Residuals and Noise Test All
Magnitude vs. Phase Test All
Source Distortion and Spur Test All
Source Flatness and Absolute Accuracy Test All
Confidence Test (internal) —
Y=2047
-t -
o o
o o
/-/_/\ .
o (o]
PKES PEAK | | = —————

Figure 3-1. Test Pattern
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HP 3577B

3-6 Initial Control Settings

Each of the following performance tests assumes an initial condition of the HP 3577B control
settings. This is due to the trace arithmetic and trace input functions possible with the HP 3577B.
Initial conditions can be achieved by pressing INSTR PRESET which defaults to the following
settings:

3-4

INPUT
AMPTD
FREQ
START FREQ

STOP FREQ
SWEEP TYPE

SWEEP TIME
RESOLUTION BANDWIDTH
SCALE

REF LEVEL
dB/DIV

R
-10dBm

0Hz

200 MHz

LIN FREQ SWEEP
1 sec

1kHz

0 dBm
10dB
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3-7 Receiver Residuals And Noise Test

Specifications:

Sensitivity*: _
Minimum Freq. to 30 kHz (50 ) 30 kHz to 200 MHz (50%)
Minimum Freq. to 300 kHz (1 MQ) 300 kHz to 20 MHz (1 MQ)
Resolution Full Scale Input Level Full Scale Input Level
Bandwidth 0 dBm 20 dBm 0dBm ~20 dBm
-13dBvV -33dBv -13dBv —33dBv
(20 dB atten) (0 dB atten) (20 dB atten) (0 dB atten)
1 Hz -110 dBm -130 dBm -110dBm —130dBm
10 Hz - 100 dBm -120 dBm -110 dBm —~130dBm
100 Hz -90 dBm ~110dBm -105 dBm —125dBm
1 kHz - 80 dBm -100 dBm - 95 dBm —~115dBm

*For 1 MQ2 inputs, add 5 dB to table.

Residual Responses:

Local Oscillator feedthrough: < —33 dB from maximum input.
‘ Line and Fan related spurious: < —100dBm.

Residual responses: > 100 dB below full scale input except for crosstalk error limits, L.O.
feedthrough, and ac line and fan related spurious signals.

Description:

The receiver inputs to the HP 3577B are terminated in S0Q, and the receiver residual response is
measured as indicated on the HP 3577B display. Then the noise test is performed by measuring the
average noise level with the inputs remaining terminated. The noise is measured by averaging the
amplitude of eleven points in the linear magnitude of an amplitude sweep and converting to dBm.

Equipment:
50Q Termination (3 each)

N male to BNC female Adapter
(3 each)

3-5
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Procedure: .

Receiver Residuals Test

a. Press INSTR PRESET.

b. Terminate the receivers of the HP 3577B with the 50Q terminations, using N male to BNC
female adapters.

c. Set the HP 3577B controls as shown below:

SWEEP TYPE Ccw
SWEEP TIME (SAMPLE TIME) 0.1sec
AMPTD 48 dBm
RES BW 10Hz
AVG 256
ATTEN (all channels) 5022, 20 dB
d. FREQ 149.625 MHz
e. INPUT R
f. The marker MAG on the HP 3577B display should read < — 100 dBm. Enter the reading in
the test record.
g. Repeat steps e and f for inputs A and B (if receiver B is present). ‘

h. Repeat steps d through g for all the frequencies listed in table 3-2. For all frequencies the
noise must be < —100dBm. For 0 Hz, the L.O. Feedthrough must be < —33 dB.

Table 3-2. Receiver Residual Test Points

All frequencies listed are in MHz
149.625 89.5 . 0.0080
149.875 ' 120.0 0.0160
99.666 666 666 149.5 0.0240
99.833 333 333 180.0 0.027 7777 .
74.6875 0.480 010
74.8125 0.960 0.20
59.7 0.0040 0.000 000 000
59.8 — —

3-6
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3-7 Receiver Residuals And Noise Test
. Noise Test
- i. Preset the HP 3577B.

j. Leave the 50Q terminations on the HP 3577B A, B, and R receivers.

k. Set the HP 3577B controls as shown below:

SWEEP TYPE AMPTD SWEEP
SWEEP MODE SINGLE
SWEEP TIME 0.5 sec
AMPLITUDE

START AMPTD -48 dBm

STOP AMPTD —48dBm

STEPS/SWEEP 10 STEPS
RES BW 10 Hz
DISPLY FCTN LIN MAG
SCALE

DIV 200 nV

1. Press the FREQ hardkey and enter a FREQ of 100 Hz.
m. Press the TRIG/RESET hardkey.
' n. Press the INPUT hardkey and select R.

0. Use the HP 3577B RPG knob to measure the magnitude of the eleven points starting at the
left. The RPG knob will move the marker directly from one point to the next. Record the
magnitude of each point on the test record.

p. Calculate the noise level using the following equation:

ngnz)
S

Noise Level (dBm) = — 150 +10logyq [" =%

Where: X is the marker value in nV

g. The noise level should be < — 100 dBm (- 110 dBm for 30 kHz and 199 MHz). Record the
reading in the test record. '

r. Repeat steps f through h for the inputs A and B (if receiver B is present).

s. Repeat steps c through i for the HP 3577B FREQs of 30 kHz and 199 MHz. The noise
level for both these frequencies should be <-110dBm. -
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3-8 On-Carrier Return Loss Test ‘

Specifications:

Source Return Loss > 20 dB.

Description:

The HP 3577B source return loss is measured using a signal generator (the source for the incident
signal) and a directional bridge. The sum of the HP 3577B source output and the generator signal
reflected from the HP 3577B source is measured by channel R. In order to distinguish the two
signals, the signal generator frequency is offset from the HP 3577B frequency such that the
difference frequency is within the loop bandwidth of the HP 3577B. This guarantees that the source
return loss includes the effect of the leveling loop. The summation of these two signals appear as a
carrier (HP 3577B output) and one sideband (generator signal reflected from the HP 3577B source).
If the sideband level is 20 dB below the HP 3577B source level, the two signals can be synthesized as
simultaneous AM and PM modulation of the carrier where the modulation frequency is the
frequency difference between the signal generator and the HP 3577B. The display function of
channel R is set to linear magnitude, so that channel R acts as an AM detector. The peak-to-peak
level of the AM signal is a measure of the sideband signal (signal reflected from the source). Given
the reflected signal level, the source return loss can be computed.

Equipment: .
3 dB Attenuator ‘
10 dB Attenuator
Directional Bridge

Signal Generator

SMA male to BNC female
Adapter (2 each)

N male to N male Adapter

N male to BNC female Adapter
(2 each)

BNC Cables-48 inch (3 each)
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Ext Ref in

. - N
A HP 3577B

T o =

o oooo|lchoad
= oooo|jooog ) BNC Cable

0000~ g/iodog
o=
REORE

Signal Generator

10dB

4 Attenuator Ex!. Ref.
Output
4——____N male to BNC
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BNC Cable
| Reflected «— SMA to BNC 3d8
female adapter 4— Attenuator

Loas| Dir;r‘i:ctli;:al
\N mate to BNC
N mole to Source femtle odopler
N male adapter

Figure 3-2. On Carrier Return Loss Test Set-Up

BNC Cable

Ies

Procedure:

' a. Preset the HP 3577B.
b. Set the HP 3577B as follows:

SWEEP MODE SINGLE
FREQ

FREQ SPAN 0Hz

CENTER FREQ 175 MHz
AMPTD 12 dBm
RES BW 10Hz
DISPLY FCTN LIN MAG
SCALE

REF POSN 50%

/DIV 10mV
SAVE SAVEREG 1

c. Connect the equipment as shown in figure 3-2 but do not connect the HP 3577B source to
the directional bridge. (HP 3577B EXT REF LED should be on.)

d. Set the signal generator frequency to the HP 3577B center frequency.
e. Set the signal generator amplitude to +10 dBm.

f. Press the TRIG/RESET hardkey.
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g. Note the marker MAG of the HP 3577B and record this reference voltage (Vref) in the test
record. (The voltage should be approximately 40 mV).

h. Set the signal generator frequency S Hz above the HP 3577B frequency.

i. Connect the HP 3577B source to the directional bridge load port using an N-male to
N-male adapter as shown in figure 3-2.

J- Press the TRIG/RESET hardkey. Press the MKR - hardkey and select MKR - REF
LVL.

k. Press the SCALE hardkey and enter a /DIV of 1 mV.

1. Press the MKR~ hardkey and select MKR-> MIN. Press the MKR hardkey and select
ZERO MARKER. Using the HP 3577B RPG knob, set the marker to the next sinewave
maximum and record this test voltage (Vtest) in the test record. (The voltage should be
approximately 6 mV or less.)

m. Calculate the on-carrier return loss using the following equation:

On- CarrierReturnLoss(dB)= — (3 dB + 20logio ( Vtest ))

2 Vref

The 3 dB is added to compensate for the 3 dB insertion loss of a 5 Hz signal in a 10 Hz
resolution bandwidth.

n. The on-carrier return loss should be > 20 dB. Record the value in the test record.

0. Press the RECALL hardkey and select RECALL REG 1. Repeat steps c through n for a
HP 3577B FREQ of 200 MHz.

3-10
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3-9 Magnitude And Phase Dynamic Accuracy Test

A I

Specifications:

3-9 Magnitude And Phase Dynamic Accuracy Test

Test or Reference Level Tolerance Tolerance
dB from full scale input 1k.,1 00,10 Hz RES BW : 1 Hz RES BW
Magnitude Phase Magnitude Phase
Oto-10dB 0.07 dB 0.4 deg 0.07dB 0.4 deg
-10to-50dB 0.06 dB 0.2 deg 0.06 dB 0.2 deg
-50to-60dB 0.08 dB 0.5 deg 0.08 dB 0.5 deg
-60to-80dB 0.20dB 1.5 deg 0.30dB N/A
-80to-90dB 0.75dB 7.5 deg 0.75dB N/A
-90to-100dB 0.75dB 7.5 deg 3.00dB N/A

Description:

The dynamic accuracy test is a measure of receiver linearity or the ability of the receiver to measure
a relative change in magnitude and/or phase. The measurement has a reference level of
approximately -20 dBm (0 dBm maximum input level) at a phase of approximately 0 degrees. The
test requires a source whose relative output level can be adjusted to an accuracy that exceeds the
HP 3577B dynamic accuracy specification. This is done with the HP 3577B source and a ratio

J3

transformer with seven decimal place resolution.

Lo L 5vired)
o1+ Rl o oe
59 1008
uF
3 |
3\
07
. 1 i 7 Rz 12
Ratio X-Former 2R5 Ut 6 1008 |
Output I 247ska |NEss3e
o—1 o 4 R3
P 100
Q
13 R6
GND(black) o—~V0 ¢ K
R7 R4 J3
\Y4
4990 R o 15vibive
€z

22
)JF%?

[
TO POWER
I SPLITTER

Figure 3-3. Buffer Amplifier

Op Amp (NES534) 1826-0715
100a (4eq) 0757-0401 '
22uF (2ea) 0180-0228
475ka (1ea) 0757-0481

1ka (lea) 0757-0280

499%9a (lea) 0698-4123

BNC Conn (Zea) 1250-0083
IC Socket (1ea) 1200-0564
Board 5020-6893

Edge Conn 1251-015%9

Lug (2ea) 0360-1190

Nut (Zea) 2950-0043
Washer (2ea) 2190-0016
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You will have to build a buffer amplifier to match the impedance of the ratio transformer to the 50Q
input of the HP 3577B receivers. See figures 3-3 and 3-4 for construction details.

3-12

Equipment:
Ratio Transformer
Power Splitter

Type N RF Cables-24 inch
(3 each)

BNC Cables-48 inch (3 each)

N male to BNC female Adapter
(2 each)

BNC female to Banana Adapter
(2 each)

Power Supply
Buffer Amplifier
RF Balun

50€2 Precision Termination
(if no Channel B)
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Figure 3-4. Suggested Layout for Buffer Amplifier
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Figure 3-5. Dynamic Linearity Test Set-Up

Procedure:

a. Preset the HP 3577B.

b. Connect test equipment as shown in figure 3-5.

Note Test set up as shown is essential to achieve accurate results. Do not
# substitute equipment.

c. Set the HP 3577B to the following conditions:

SWEEP TYPE CcwW
SWEEP TIME (SAMPLE TIME) 0.1 sec
FREQ ' 2.1kHz
RES BW 10 Hz
AMPTD . 6 dBm
STEP SIZE 0.1dB

d. Set the Ratio Transformer to 0.1 and read the marker MAG of channel R.

e. Press the AMPTD hardkey, select AMPTD, and use the f and § hardkeys until the marker
MAG reads — 20.5dBm +0.1 dBm.
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f. Change the following HP 3577B conditions:

AVG 256
DEFINE MATH

K1

K1 REAL 0.1 UNITS

TRACE ONE
DISPLY FCTN LOG MAG
INPUT

USER DEFINPUT  KI1*R/D1

(select USER DEFINPUT, K_, 1,*, RAB, R,/, D_, 1, ENTER)

SCALE
REF LEVEL 0dB
/DIV 20 dB
TRACE TWO
DISPLY FCTN PHASE
INPUT COPY Trc1 -2
SCALE
/DIV Sdeg

g- Press the SAVE hardkey and select SAVE REG 1.

h. Press the INPUT hardkey and enter a USER DEF INPUT of K1*A/D2 (select USER DEF
INPUT,K_, 1, *RAB, A,/ D_,2 ENTER).

1. Press the TRACE 1 hardkey, then the INPUT hardkey. Select COPY Trc2 - 1.
J- Press the SAVE hardkey and select SAVE REG 2.

k. Press the INPUT hardkey and enter a USER DEF INPUT of K1*B/D3 (select USER DEF
INPUT,K_, 1,*, RAB, B,/,D_, 3, ENTER).

1. Press the TRACE 2 hardkey, then the INPUT hardkey. Select COPY Trc 1- 2.
m. Press the SAVE hardkey and select SAVE REG 3.
n. Press the RECALL hardkey, select RECALL REG 1, and wait 10 sec.

0. Press the STORE DATA hardkey and store R into USER DEF STORE register D1 (select
USER DEF STORE, RAB, R, - REG, MORE REG, -»D1). Store A into D2 (and B
with Option 002) into D3 in the same manner. (RECALL REG 2 for A (and RECALL
REG 3 for B with Option 002).)

p. Press the RECALL hardkey, select RECALL REG 1, and wait S sec.

g. The expected value of the MAG (Trace 1) should be — 20.000 + 0.003 dB and the PHASE
(Trace 2) should be 0.00 + 0.05 degrees.
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Note This finishes the normalization procedure. If unable to normalize, repeat steps n
6 through p until the magnitude at step 9is — 20.000 +0.003 dB.

r. Repeat steps p and q for channel A (RECALL REG 2) With Option 002 also repeat steps p

and q for channel B (RECALL REG 3).

s. Set the Ratio Transformer to 1.0.

t. Press the RECALL hardkey, select RECALL REG 1, and wait 5 sec.

u. The MAG should be 0.000 dB + 0.07 dB and the PHASE should be 0.0 deg + 0.4 deg.
Record the values in the test record.

v. Test this Ratio Transformer setting on channel A (and B with Option 002) by recalling

register 2 (and 3) as in step t. Record the readings in the test record.

w. Repeat steps s through v for the Ratio Transformer settings in table 3-3. The magnitude,

phase and tolerances are listed in the table. For transformer settings below .01, wait 10 sec

after recalling the registers, then press the SWEEP MODE hardkey and select SINGLE.

Table 3-3. Ratio Transformer Settings

Ratio Magnitude Phase
Upper Lower Upper Lower
Transformer Limit (6B) Limit (dB) Limt F(J@g) Limit (deg)
10 0.07 ~007 04 04
31623 —9.94 ~10.060 02 02
2 Z13912 14039 02 _02
05 — 25 960 —26.080 02 —02
025 31981 ~32.101 02 0.2
01 —39.94 —4006 02 02
0031623 —49.94 5006 02 02
001 _50.02 60,08 05 _05
0001 ~79.80 8020 15 _15
00001 9925 ~100.75 75 75
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3-10 Magnitude vs. Phase Test

Specifications:

Peak-to-peak amplitude variation: <0.04 dB.

Description:

The magnitude versus phase test is a measure of receiver amplitude variations as phase is varied. A
reference measurement is made using a synthesizer as the input signal. The synthisizer frequency is
then increased by 0.02 Hz to offset the input phase from the reference measurement. A sweep time
of 50 seconds is used to allow the measurement of one complete cycle of phase.

HP 3577B

Equipment:
Power Splitter
Synthesizer

Type N RF Cables-24 inch
(3 each)

BNC Cables-48 inch (2 each)

N male to BNC female Adapter
(2 each)

50Q Precision Termination
(it no Channel B)

° s e]l 10MHZz

Al ocooo|c=ad|] out
Dooo||coon D Lock

BNC Cabte

3-16

< / Type N cables
External

Synthesizer Reference

[I%:ﬂ: 1 1 1T ErTE:
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precision termination. 200 O0 DO0000 B0 =
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Figure 3-6. Dynamic Linearity (Magnitude vs. Phase)
Test Set-Up
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‘ Procedure:
a. Set up the equipment as shown in figure 3-6. Make sure the HP 3577B 10 MHz OUT is
connected to the synthesizer external reference input. The EXT REF LED on the front
panel of the synthesizer should be on. ‘

b. Preset the HP 3577B.

c. Set the HP 3577B to the following conditions:

SWEEP MODE SINGLE
SWEEP TIME 50 sec
FREQ

START FREQ _ 1.75 MHz

STOP FREQ : 1.75 MHz
AMPTD —48 dBm
RES BW ' 10Hz
SCALE

REF POSN , 50%

d. Set the synthesizer amplitude to — 29 dBm and frequency to 1.75 MHz.
e. Press the TRIG/RESET hardkey and let the HP 3577B complete a sweep.
f. The marker MAG on the HP 3577B should read approximately — 39 dBm.
. g. Press the SCALE hardkey and select AUTO SCALE.
h. Increase the synthesizer frequency by 0.02 Hz.
i. Press TRIG/RESET on the HP 3577B and let the HP 3577B complete a sweep.

j- Press the MKR - hardkey and select MKR - MIN. Press the MKR hardkey and select
ZERO MARKER. Press the MKR - hardkey and select MKR -» MAX.

k. The marker MAG should read <0.04 dB. Record the reading in the test record.

1. Repeat step j and k for channel A (and B with Option 002).
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3-11A Receiver Level Flatness And Absolute Accuracy Test

Note Perform test 3-11A using a W&G EPM-1 power meter or perform test 3-11B using
d an HP 436A Power Meter (Option 022) and a HP 3458A voltmeter.
Specifications:

Absolute (at 100 kHz and full scale input): A BR Mode: +0.2dB.
Flatness (at full scale input):

Input Mode 20 Hzto 20 MHz 5 Hzto 20 MHz 5 Hzto 200 MH:z
50Q ABR 0.3dB pp N/A 0.6 dB pp
1 MQ ABR 0.5dB pp 1.0dB pp N/A
Note If test results at 5-10 Hz do not meet specifications, refer to the EPM-1 flatness test
# described in this test 3-22.
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Description:

The flatness and absolute accuracy of each receiver (R, A, and B) is verified by leveling the

HP 35778 source to a known accuracy and splitting the output with a three-port power splitter, each
port driving a receiver channel. The HP 3577B source is externally leveled, using a W&G EPM-1
power meter as detector and reference level. The EPM-1 outputs an error correction signal to the
source through connector W6 on the source board, maintaining 0 dBm at the EPM-1 power head.
The 50 three-way resistive power splitter provides equal incident power at each port. Assuming all
ports are terminated in 50Q (reflected power is 0), the power delivered to the other two power
splitter ports is equal to the power delivered to the EPM-1 port. The second power splitter divides
the source into three equal outputs which become the test level inputs for each of the receivers.
Knowing the transmission loss from the output of power splitter #1 (PS #1) to each receiver port
allows the user to normalize the receiver input level to the EPM-1 level of PS #1. Because the
transmission loss for each channel is equal (assuming a symmetrical power splitter), it is necessary to
find only the transmission loss from PS #1 to channel R of PS #2 to normalize the receiver level for
all channels. The transmission loss is stored in register D1 for the 5 Hz to 200 MHz frequency span
and in register D2 for the 5 Hz to 20 MHz span.

Following calibration, the receiver input levels are normalized to the EPM-1 level, and the receiver

input levels are measured and compared to the calibrated level. This procedure verifies the flatness
~and absolute accuracy for receiver input impedances of 50Q. The Hi-Z (1 MQ) response is verified
by installing a 50Q feedthrough termination at each receiver input and repeating the procedure.

Because the HP 3577B receivers take data simultaneously, only one frequency sweep is necessary to
verify receiver performance at a selected input level (0 dBm or — 20 dBm). Therefore to measure the
complete absolute frequency performance of the three receivers, it is necessary to complete only
four sweeps — from 5 Hz to 200 MHz for each input level (50Q input impedance) and from 5 Hz to
20 MHz for each input level (1 MQ input impedance).

Equipment:
Milliwatt Power Meter
Power Splitter (2 each)

Type N RF Cables-24 inch
(4 each)

50 Q Precision Termination
(2 each)

Error Correction Cable
20 dB Attenuator
N-male to N-male Adapter

50 Q Feedthrough Termination
(3 each)

N male to BNC female Adapter
(6 each)

BNC Cables-12 inch (3 each)
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HP 3577B
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Figure 3-7. Calibration of Transmission Loss

Procedure:

Note All information related to 1 MQ test conditions in steps d through ff is

# in parentheses.

a. Preset the HP 3577B.

b. Connect the EPM-1 power head to the port marked OUTPUT on the front panel of the
power meter and adjust the CAL potentiometer for a 0 dBm level (red scale) on the EPM-1
meter. This calibrates the EPM-1.

c. Connect a 24-inch type N cable from the HP 3577B source to receiver R.

3-20



HP 3577B Performance Tests
3-11A Receiver Level Flatness And Absolute Accuracy Test

d. Set the HP 3577B controls for the following settings:
‘ SWEEP TYPE LOG FREQ SWEEP
SWEEP MODE SINGLE
SWEEP TIME for 50Q =  20sec
(SWEEP TIME for 1 MQ 15 sec)
FREQ
START FREQ 5Hz

STOP FREQ for 5092 200 MHz
(STOP FREQ for 1MQ 20 MHz)

RES BW 1060 Hz
SCALE
REF POSN 50%

e. Press the TRIG/RESET hardkey and let the HP 3577B complete a sweep.
f. Press the MEASR CAL hardkey and select NORMALIZE.

g. Disconnect the 24-inch cable from receiver R and connect it to the 20 dB attenuator.
Connect the equipment as shown in figure 3-7.

- h. Press the SCALE hardkey and set the/DIV to 0.5 dB and the REF LEVEL to - 29.5 dB.

1. Press the TRIG/RESET hardkey to trigger a second sweep and store the data in register D1
(register D2 for 1 MQ). The transmission loss should be approximately — 30 dB.

. , j- Press AMPTD hardkey and enter AMPTD of +10 dBm.

k. Connect the equipment as shown in figure 3-8 (figure 3-9 for 1 MQ). The EPM-1 Error
Correction Cable connects to W6 at the top of the HP 3577B source board, A8, after
removing the jumper. The EPM-1 power meter level will swing from — 0.2 dBm to +0.2
dBm several times and settle to some level between the two points. Adjust the reference
control on the front panel of the EPM-1 until the meter reads 0 dBm.
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I Preset the HP 3577B.

m. Set the HP 3577B controls to the following conditions:

SWEEP TYPE LOG FREQ SWEEP
SWEEP MODE SINGLE
SWEEP TIME for 5092 100 sec
(SWEEP TIME for 1 MQ 120 sec)
FREQ
START FREQ 5Hz

STOP FREQ for 50Q 200 Mz
(STOP FREQ for 1IMQ 20 MHz)

ATTEN for 50Q 50Q for IMPED R, A (and B with Option 002)
(ATTEN for 1 MQ 1 MQ for IMPED R, A, (and B with Option 002))
AMPTD +8 dBm :
RES BW for 50Q 10 Hz
(RES BW for 1 MQ 1Hz)
SCALE

REF POSN 50%

/DIV 02dB

n. Press the DEFINE MATH hardkey and enter a value of 4.472 UNITS for K1 real.

0. Press the INPUT hardkey and enter a USER DEF INPUT of K1 * R/D1 (K1 *R/D2 for
1 MgQ).

p- Press the TRIG/RESET hardkey and follow the sweep marker. When the sweep marker
reaches approximately 10 MHz, enter a longer sweep time by pressing the SWEEP TIME
hardkey and then the fhardkey twice. This increases the sweep time to 500 seconds for the
remainder of the sweep. (This is not necessary for the 1 MQ impedance.)

q. Disregarding the “Sweep Rate Uncalibrated” message which may appear at the completion
of the sweep, set the SWEEP TIME back to 100 sec. (Skip this step for 1 MQ impedance.)

r. Move the marker to approximately 100 kHz. The marker MAG should read 0 +0.2 dB.
Record the reading in the test record.

s. Press the MKR - hardkey and select MKR - MIN.
t. Press the MKR hardkey and select ZERO MARKER.
u. Press the MKR - hardkey and select MKR -» MAX.

v. The marker MAG should read 0.6 dB peak to peak (1.0 dB peak to peak for 1 MQ). This is
the flatness for channel R for the frequency range of 5 Hz to 200 MHz (frequency range of
5 Hz to 20 MHz for 1 MQ). Record the reading in the test record.

w. Press the MKR hardkey and turn the MKR OFFSET off.

x. Move the marker to approximately 20 Hz.
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y- Press the MKR hardkey and select ZERO MARKER.
z. Move the marker within the frequency range of 20 Hz to 20 MHz and find a minimum.
aa. Press the MKR hardkey and select ZERO MARKER.

ab. Move the marker within the frequency range of 20 Hz to 20 MHz and find a maximum —
should be close to 20 MHz. |

ac. The marker MAG should read < 0.3 dB peak-to-peak (0.5 dB peak-to-peak for 1 MQ).
Record the reading in the test record for the 20 Hz to 20 MHz range.

ad. Press the MKR hardkey and turn MKR OFFSET off.

ae. Select a USER DEF INPUT of K1*A/D1 (K1 *A/D2 for 1 MQ) and repeat steps r through
ad for channel A.

af. Select a USER DEF INPUT of K1*B/D1 (K1 *B/D2 for 1 MQ) and repeat steps r through
ad for channel B with Option 002.

ag. Press the ATTEN hardkey and change the attenuation of channels R and A (also B with
Option 002) to the 0 dB mode.

ah. Repeat steps o through af. All specifications remain the same.

ai. Repeat steps a through ah for 1 MQ input impedance. Remember to replace the jumper on
the source board for steps a through j. All settings w111 be the same except for those with a
1 MQ option in parentheses.
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3-11B Alternate Receiver Level Flatness And Absolute Accuracy Test

(EPM-1 Power Meter Not Required.)

Note Perform test 3-11A using W&G EPM-1 Power Meter or perform test 3-11B using
an HP 436 Power Meter (Option 022) and a HP 3458A voltmeter.
Test 3-11B is an alternate test and should be used for operation verification only.

Specifications:

Absolute (at 100 kHz and full scale input): ABR Mode: +0.2dB.
Flatness (at full scale input):

Input Mode 20 Hz To 20 MHz 5 HzTo 20 MHz 5 HzTo 200 MHz

50Q ABR 0.3dB pp N/A 0.6 dB pp

1MQ ABR 0.5dB pp 1.0dB pp N/A
Description:

This procedure is an alternate approach for verifying HP 3577B receiver performance. The EPM-1
power meter is replaced by a voltmeter up to 100 kHz and an HP 436A power meter at frequencies
above 100 kHz. Discrete measurements must be made rather than the swept measurements possible
with the EPM-1. The input signal can be computed once the source output is measured. The
difference between the computed level and the measured level is the absolute error of the receiver.
This method is essentially the same as that in section 3-11A except that the source level at the
output port of the first power splitter is not held constant at 0 dBm. Therefore, the computed
receiver input level must be adjusted for the varying source level. Since manual computation for
each measurement is tedious, the test procedure includes a short program which performs the
following.

1. Reads the source level

2. Computes a source correction constant

3. Outputs the correction constant to the HP 3577B
4. Reads each receiver level

5. Outputs the results to a computer display and a printer.
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HP 35778

The program is written in HP BASIC (3.0) and requires the user to input the verification frequency

in MHz.

Before measuring receiver performance the power splitter transmission loss must be calibrated. The
voltmeter dBm function is used to read amplitudes up to 100 kHz. Transmission loss from the
second power splitter input to each receiver input is measured and stored in registers D1, D2, and
D3 for channels R, A, and B respectively.

3-26

Equipment:

Controller

Printer (opticnal)

Voitmeter

Power Meter

Power Head

Power Splitter (2 each)

Type N RF Cables-24 inch
(4 each)

BNC Cables-12 inch (3 each)

BNC Cables-48 inch (2 each)

20 dB Attenuator (3 each)

BNC to dual banana plug Adapter

N male to BNC female Adapter
(7 each)

N male to N male Adapter

Precision Termination, 50Q (2)

BNC female to BNC female
Adapter

Feedthrough Termination
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HP 35778

24" Type N cables

24" Type N cables

If testing 35778 std terminate
with 500 precision termination.
20dB Attenuator

Figure 3-10. Receiver Power Splitter Calibration

Procedure:

Calibrate Receiver Power Splitter

a. Preset HP 3577B. Connect the HP 3577B source output to receiver R using a 24-inch type
N cable.

b. Set the HP 3577B to the following conditions:

SWEEP TYPE Ccw
FREQ 1MHz
RES BW 1Hz

c. After the MAG reading on the HP 3577B has settled, store the R input level in register D1
(press STORE DATA hardkey, select MORE REG then STORE REG D1).

d. Disconnect the cable from receiver R and connect it to receiver A. Press the INPUT
hardkey and select A.

e. Repeat step c, storing the A input level in register D2.

f. If receiver B is installed, disconnect the cable from receiver A and connect it to receiver B.
Press the INPUT hardkey and select B.

g Repeat step c, storing the B input level in register D3.

h. Connect the equipment as shown in figure 3-10. Make sure the same cable used in steps a
through g is used to connect the HP 3577B source to the power splitter.
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i. After the marker MAG reading has settled, store R/D1 in register D1 (press the STORE
DATA hardkey and USER DEF STORE, RAB, R, - REG, MORE REG, - D1).

J- Store A/D2 in register D2 and if receiver B is installed, store B/D3 in register D3 as in step i.

k. Check the normalization data for receiver R by pressing the INPUT hardkey and selecting
DATA REG and D1. The marker MAG should be - 29.5 dB + .3 dB.

1. Check the normalization data for receivers A and B (if installed) as in step k, selecting D2
for A and D3 for B.
VOLTMETER SETUP

m. Connect a 50 Q feedthrough to the voltmeter using an adapter and press

OHM
SHIFT (blue key) S
and press the DOWN key until SMATH is displayed.

n. Press
10 (RES register)
ENTER
ACV ,
SHIFT (blue key) S ,
and press the DOWN key until SETACV is displayed.

0. Press
3 (sync)
ENTER
SHIFT T
and press the DOWN key until ACBAND is displayed.

p. Press
5,10000000
ENTER

q. Press
SHIFT L
and press the DOWN key until MATH is displayed.

r. Press
5 (dBm)
ENTER.
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HP 35778
D e =S50
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N male to BNC 20dB Attenuators

female Adapter

Figure 3-11. Absolute Accuracy and
Flatness Test Set-Up (5022)

Flatness And Absolute Accuracy Test (500).

' s. Set the CAL FACTOR on the power meter to the value found for 100 kHz on the power
head. Set the power meter to the dBm mode and press SENSOR ZERO.

t. Connect the test equipment as shown in figure 3-11. Also connect via HP-IB the voltmeter,
power meter, HP 3577B, and an HP 9000 Series 200 or 300 Computer. The following
addresses are used in the program:

Instrument HP-IB Address

HP 35778 711

Voltmeter 722

Power Meter 713

Printer 701
(optional; if printout not desired, set print
address to 1 by changing fine 40 to
“ASSIGN @ Prnto 1")

3-29



Performance Tests HP 3577B
3-11B Alternate Receiver Level Flatness And Absolute Accuracy Test

3-30

u. Load and run the following test program on the HP 9000 Series 300 computer. This
program is included on your Semiautomated Performance Test Disk as “ALT FLAT”:

570
580
5§90
600
610
620
630

! RE-SAVE "ALT_INP_FLAT"
DIM Mode!$[100)
ASSIGN @Dut TO 711
ASSIGN @Prn TO 701
ASSIGN @Pm TO 713
ASSIGN @Dvm TO 722
INPUT “ENTER THE POWER METER CALIBRATION READING AT 100kHZ (DBM)...",Pm_100khz
INPUT "ENTER THE VOLTMETER READING AT 100kHZ...",Vm_100khz
Pm_100khz = Pm_100khz-Vm_100khz
OUTPUT @Dut;"iD?"
ENTER @Dut;Mode!$
IF POS(Model$,"3577A") THEN
Ch_b=1
ELSE
OUTPUT @Dut;"DMB"
ENTER @Dut;Ch_b
END IF
OUTPUT @Prn USING "#,@"
OUTPUT @Prn USING “#,3/*
OUTPUT @Prn;® FREQ (MHZ) CHANNELR (DB) CHANNEL A (DB)";
IF Ch_b THEN
OUTPUT @Prn;" CHANNEL B (DB)"
ELSE
OUTPUT @Prn;*"
END IF
OUTPUT @Prn;™
Freq$=".1"
LOOP
OUTPUT 2 USING "#,K";Freq$;" H"
INPUT "ENTER THE FREQUENCY IN MHZ...",Freq$
OUTPUT @Dut; "SFR"&Freq$&"MHZ"
WAIT 10
IF VAL(Freq$) <.2 THEN
ENTER @Dvm;Vm
K1=10"(-Vm/20)*SQR(20)
IF VAL(Freq$) <.0001 THEN
OUTPUT @Dut;"BW1"
ELSE
OUTPUT @Dut; "BW2"
END IF
ELSE
OUTPUT @Pm;"9D-V*
ENTER @Pm;Pm
K1 =10~ ((-Pm-Pm_100khz)/20)*SQR(20)
PRINT TABXY(8,9),"SET THE POWER HEAD CALIBRATION FACTOR ON THE 436A..."
END IF
OUTPUT @Dut;"KR1"&VAL$(K1)&";"
OUTPUT @Dut;"UDI K1*R/D1; TKM"
GOSUB Marker_dump
R=Marker
PRINT TABXY(5,11),"CHANNEL R ACCURACY AT "&Freq$&"'MHZ IS “&VAL$(PROUND(Marker,-3))&“DB "
OUTPUT @Dut;*UDI K1*A/D2; TKM" :
GOSUB Marker_dump
A=Marker
PRINT TABXY(5,13),"CHANNEL A ACCURACY AT "&Freq$&°"MHZ IS "&VAL$(PROUND(Marker, -3))&"DB "
IF Ch_b THEN
OUTPUT @Dut;"UDI K1*B/D3; TKM"
GOSUB Marker_dump
B=Marker
PRINT TABXY(5,15),"CHANNEL B ACCURACY AT "&Freq$&"MHZ IS "&VAL$(PROUND(Marker,-3))&'DB "
ENDIF
GOSUB Print_result
END LOOP
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640 Marker_dump:OUTPUT @Dut;"DM1"
650 ENTER @Dut;Marker

660 RETURN

670 Print_result: !

680 IMAGE 10X,7A,7X,MD.DDD,15X,MD.DDD, 17X #
690 IMAGE MD.DDD

700 OUTPUT @Prn USING 680;Freq$,R,A
710 IF Ch_b THEN

720 OUTPUT @Prn USING 690;B

730 ELSE

740 OUTPUT @Pmn;™

750 ENDIF

760 RETURN

770 END

Note

The “H” at the end of step 290 is actually entered as “SHIFT CTL«"
simultaneously on the controller.

. Preset the HP 3577B.
. Set the HP 3577B to the following conditions:
SWEEP TYPE Ccw
FREQ 100 kHz
AMPTD
AMPTD 9.5 dBm
STEP SIZE 1dB
RES BW 10Hz
INPUT K1*R/D1

Press the HP 3577B AMPTD hardkey, select AMPTD, and vary the amplitude using the ¢
and | keys until the power meter reads 0 dBm +0.1. The HP 3577B source amplitude
should be 9.5 dBm + 0.5 dB. The voltmeter should read 0 dB + 0.0500. Record the

HP 35778 source amplitude level, the power meter reading, and the voltmeter reading in
the test record.

Press RUN or type RUN and press RETURN on the HP 9000 Series 200 or 300 controller
and enter the reading of the power meter and of the voltmeter as directed by the program.

. Disconnect the power head from the power splitter and terminate the power splitter port

with a 50Q precision termination.

3-31



Performance Tests HP 3577B
3-11B Alternate Receiver Level Flatness And Absolute Accuracy Test

aa. Enter a frequency of 0.1 MHz on the controller (all frequencies must be entered in MHz).

Note Each measurement takes approximately 10 seconds to complete. This allows time
# for the power meter, and voltmeter to settle.

ab. Record the readings for channels R and A (and B with Option 002) in the test record as the
absolute level at 100 kHz. The readings should be 0.0 +.2 dB.

ac. Enter each of the frequencies in table 3-4 on the controller, recording the readings for
channels R and A (and B with Option 002) in the test record or attach printout to the test
record.

Table 3-4. Voltmeter Test Frequencies

_.000005 MHz .005 MHz
00002 MHz .01 MHz
0001 MHz .02 MHz
001 MHz .05 MHz
002 MHz 1 MHz

ad. Disconnect the precision termination from the power splitter. Reconnect the power head
to the power splitter. Disconnect the voltmeter and terminate the power splitter with a
precision termination.

ae. Enter each frequency from table 3-5 on the controller. Set the CAL FACTOR on the
power meter to the value found for each frequency.

af. Record the readings for channels R, A, and B (if installed) in the test record for each-
frequency or attach a printout to test record.

Table 3-5. Power Meter Test Frequencies

0.2 MHz 20 MHz 140 MHz
0.5 MHz 30 MHz 160 MHz
1 MHz 50 MHz 170 MHz
2 MHz 75 MHz 180 MHz
S MHz 100 MHz 190 MHz
10 MHz 120 MHz 200 MHz
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ag. To calculate the flatness from 5 Hz to 200 MHz for each channel, find the maximum reading
in the test record column for that channel. Subtract the minimum reading from the
maximum reading in the same column and record the result as the flatness (in dB) for that
channel from 5 Hz to 200 MHz. The results should be < .6 dB.

ah. To calculate the flatness from 20 Hz to 20 MHz for each channel, find the maximum reading
between 20 Hz (.00002 MHz) and 20 MHz in the test record column. Subtract the minimum
reading from the maximum reading in the frequency range and record the result as the
flatness for that channel from 20 Hz to 20 MHz. The results should be < .3 dB.

ai. Press the LCL hardkey and set the HP 3577B input attenuation for all channels to 0 dB
(press the ATTEN hardkey and select ATTEN R 0dB, ATTEN A 0dB, and ATTEN B
0 dB, if receiver B is installed).

aj. Connect the voltmeter and 50Q feedthrough to the power splitter. Repeat steps z through
ah of this section.
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Flatness And Absolute Accuracy Test (1MQ)

Note If this test is performed independent of the preceding 502 test, the receiver power
splitter must be calibrated (steps a through r of the Calibrate Receiver Power
Splitter section). If the receiver power splitter has been calibrated for the 50 test,

it need not be recalibrated for the 1 MQ test. The program in step u must also be
entered into the controller if the 1 MQ test is run independently.

HP 35778

Power Meter _

CI_1 == Py 5 'é_é”

ooo oo E gOuuu Q000 B

(e] Py © o 880 O Dé(:E' -mg.

gog'i Soco
’ZPZA - 000 o .
= . s & 4 8
. (1) ®
24" Type N cables \ .? .? .? N male/BNC female
Voltmeter 50Q1Feedthrough (HP 11048C)
[ K- S——
:] ooooooeo .
oooooooo @@®n \ 50QType N 12° BNC Cables
=] 0 O j[eooooooo [0 0L0] \Terminuﬁon
[=) o o |ocooooooe | AL 909C
BNC/Banana T N male/BNC female
Plug Adapter Feedthrough \ Adapters
48" BNC
Cable

$ 20dB Attenuators

Nmale/Nmale
- Adapter

N mate to BNC

If testi 77 td terminat
female Adapter f testing 35778 std terminate

with S0Q precision termination.

N male/BNC female
Adapters

Figure 3-12. Absolute Accuracy and Flatness
Test Set-Up (1 MQ)

ak. Connect the test eqﬁipment as shown in figure 3-12.
al. Preset the HP 3577B.

am. Set the HP 3577B to the following conditions:

SWEEP TYPE Ccw
FREQ 100 kHz
AMPTD level from step c of this section
RES BW 10Hz '
ATTEN
IMPED 1 MQ for channels R, A, and B (if B is installed)
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an. Press RUN or type RUN and press RETURN on the controller. Enter the power meter
reading from step x of this section when the program asks for the power meter reading.
Enter the voltmeter reading from step x of this section when the program asks for the
voltmeter reading.

ao. Enter a frequency of 0.1 MHz on the controller. Record the receiver measurements in the
test record as the absolute accuracy at 100 kHz. The reading should be 0.0 +0.2 dB.

ap. Enter each frequency from table 3-4 on the controller and record the receiver
measurements at each frequency in the test record or attach a printout to the test record.

aq. Repeat steps ad to af for frequencies up to 20 MHz.

ar. To calculate the flatness from 5 Hz to 20 MHz for each channel, find the maximum reading
in the test record column for that channel. Subtract the minimum reading from the

maximum reading in the column and record the result in the test record. The flatness should
be < 1.0dB.

as. To calculate the flatness from 20 Hz to 20 MHz for each channel, find the maximum reading
between 20 Hz (.00002 MHz) and 20 MHz in the test record column. Subtract the minimum

reading from the maximum reading in the frequency range and record the result in the test
record. The flatness should be < 0.5dB. .

at. Press the LCL hardkey. Set the HP 3577B input attenuation for all channels to 0 dB.

au. Repeat steps ao through as for input attenuation of 0 dB.
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3-12 Receiver Ratio Amplitude And Phase Accuracy
Specifications:
Flatness And Absolute Accuracy:
Absolute (at 100 kHz and full scale input):
Ratio: A/R B/R A/B Mode: 502 input +0.15 dB
1 MQinput +0.2dB
Flatness (at full scale input):
Same Attenuator settings for ratio mode (column 1 of tables 3-6, 3-7, and 3-8):
input Mode 20 Hz to 20 MHz 5 Hzto 20 MHz 5 Hz to 200 MHz
50Q A/R,B/R,A/B 0.3 dB pp N/A 0.4 dB pp
1MQ A/R,B/R,A/B 0.3dB pp 0.6 dB pp N/A

Different Attenuator settings for ratio mode (column 2 tables 3-6 , 3-7, and 3-8):

50Q mode: add 0.15 dB to above for 20 Hz to 20 MHz
add 0.30 dB to above for 5 Hz to 200 MHz
1 MQ mode: add 0.20 dB to above for 20 Hz to 20 MHz

add 0.40 dB to above for 5 Hz to 20 MHz
Phase: _

Absolute: =+ 2 degree at 100 kHz
Flatness:

Same attenuator settings for ratio mode:

Frequency 50Q Input 1 MQ Input
20 Hz to 20 MHz 2 deg pp 5 deg pp
5 Hz to 200 MHz 10 deg pp N/A
5 Hz to 20 MHz N/A 10 deg pp

Different Attenuator settings for ratio mode: add 8 deg to above.
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Description:

Ratio amplitude and phase accuracy are verified by sweeping each receiver input separately with the
source for both attenuator settings. The data is stored into registers and the ratios of these data
registers are displayed to measure the amplitude and phase ratios of the receivers. The ratio
performance will be verified for two frequency ranges: S Hz to 200 MHz and 20 Hz to 20 MHz. Two
sweeps will be made for each frequency span: one at 20 dB input attenuation and the other at 0 dB.
Ratio performance will be checked with equal and unequal input attenuators.

Equipment:
Type N RF Cable-24 inch (1 each)
20 dB Attenuator

Procedure:

5 Hz - 200 MHz Setup:

a. Connect the source to input “R” using the type N cable.
b. Preset the HP 3577B.

c. Set the HP 3577B controls for the following settings:

SWEEP TYPE LOG FREQ SWEEP
SWEEP MODE SINGLE
FREQ
START FREQ 5Hz
STOP FREQ 200 MHz
SWEEP TIME 25SEC
RES BW 100 Hz
AMPTD -30 dBm

Data Collection Procedure:

d. Wait four seconds for the instrument to settle, then press the TRIG/RESET hardkey and let
the HP 3577B complete a sweep.

e. Press STORE DATA, MORE REG, STORE REG D2.
f. Press the ATTEN hardkey and set R to 0 dB.

g. Wait four seconds for the instrument to settle, then press the TRIG/RESET hardkey and
wait for the analyzer to complete a sweep.

h. Press STORE DATA, MORE REG, STORE REG D1.
i. Connect the source to input “A” using the same cable (and attenuator for 1 MQ input)

j. Press INPUT A
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k. Wait four seconds for the instrument to settle, then press the TRIG/RESET hardkey and let
the HP 3577B complete a sweep.

1. Press STORE DATA, MORE REG, STORE REG D4.
m. Press the ATTEN hardkey and set A to 0 dB.

n. Wait four seconds for the instrument to settle, then press the TRIG/RESET hardkey and
wait for the analyzer to complete a sweep.

0. Press STORE DATA, MORE REG, STORE REG D3.

p- Change the following HP 3577B settings:

SCALE
/DIV 02dB
REF POSN 50%

q. Perform the steps listed in the following two Verification sections, for each set of inputs
listed in table 3-6 below. The D1 and D3 registers are for the 0 dB attenuator mode and D2
and D4 are for the 20 dB attenuator mode.

Table 3-6. Ratio Performance Inputs

Equal Input Attenuators Unequal Input Attenuators
~ D4/D2 (20,20) - A/R D3/D2 (0,20) - a/R
D3/D1 (0,0) - a/r D4/D1 (20,0) - A/r

Input Selection
An example of how to retrieve data from registers follows. For this example we will select the
first selection in table 3-6 (D4/D2):
Press the following keys on the HP 3577B:

INPUT
USER DEF INPUT
D_ : 4
/
D_ 2
ENTER
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Verification (100 kHz):
r. Move the marker to approximately 100 kHz.

s. Enter the reading in the test record for 100 kHz amplitude for the input and impedance
selected. :

t. Press the DISPLY FCTN hardkey and select PHASE.

u. Press the SCALE hardkey and change /DIV to 5 deg.

v. Enter the reading in the test record for 100 kHz phase for the input and impedance selected.

Verification (full span):

w. Press the MKR - hardkey and select MKR -» MIN. Press the MKR hardkey and select
ZERO MARKER. Press the MKR - hardkey and select MKR -» MAX.

x. Enter the phase reading in the test record for the input and impedance selected.

y. Press the DISPLY FCTN hardkey and select LOG MAG.

z. Measure the amplitude flatness using the MKR - and MKR hardkeys as instepw
aa. Enter the MAG reading in the test record for the input and impedance selected.

ab. Press the MKR hardkey and turn MKR OFFSET off.

If Option 002 is not installed skip the following section (Procedure for Input B) and resume
testing at Procedure for 20 Hz to 20 MHz Range, step ak.

Procedure for Input B:

ac. Connect the source to input “B” using the same cable (and attenuator for 1 MQ inputs)
ad. Press INPUT B

ae. Wait four seconds for the instrument to settle, then press the TRIG/RESET hardkey and let
the HP 3577B complete a sweep.

af. Repeat the steps in the Input Selection and Verification sections, steps r through ab, for the
inputs in table 3-7.

Table 3-7. Ratio Performance Inputs

Equal input Attenuators Unequal Input Attenuators
B/D2 (20,20} - B/R B/D1 (20,0) - B/r
D4/B (20,20) - A/B D3/B (0,20) - a/B
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ag. Press the ATTEN hardkey and set B to 0 dB.
ah. Press INPUT B

ai. Wait four seconds for the instrument to settle, then press the TRIG/RESET hardkey and
wait for the analyzer to complete a sweep.

aj. Repeat the steps in the Input Selection and Verification sections, steps r through ab, for the
inputs in table 3-8.

Table 3-8. Ratio Performance Inputs

Equal Input Attenuators Unequal Input Attenuators
B/D1(0,0) - b/r B/D2 (0,20) - b/R
D3/B (0,0) - a/b D4/B (20,0) - Alb

Procedure for 20 Hz to 20 MHz range:

ak. Connect the source to input “R” using the same cable (and attenuator for 1 MQ input)
al. Preset the HP 3577B

am. Change the HP 35778 settings as follows:

SWEEP TYPE LOG FREQ SWEEP
SWEEP MODE SINGLE

FREQ
START 20 Hz
STOP 20 MHz

SWEEP TIME 30 sec

RES BW 10Hz

AMPTD —30 dBm

an. If testing the 1 MQ inputs press ATTN and change IMPED settings to 1 MQ
ao. Repeat the Data Collection procedure steps d through p
ap. Select an input from table 3-6
Verification (20 Hz to 20 MHz):
aq. Press the DISPLY FCTN hardkey and select PHASE.
ar. Press the SCALE hardkey and change /DIV to 5 deg.

as. Press the MKR - hardkey and select MKR - MIN. Press the MKR hardkey and select
ZERO MARKER. Press the MKR - hardkey and select MKR ~» MAX

at. Enter the phase reading in the test record for the selected input and impedance
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au. Press the DISPLY FCTN hardkey and select LOG MAG.

av. Change the following HP 35778 settings:

SCALE
/DIV - 02dB
REF POSN 50%

aw. Measure the amplitude flatness using the MKR -» and MKR hardkeys as in step as

ax. Enter the'MAG reading in the test record for the selected input and impedance

Repeat the steps in Verification (20 Hz to 20 MHz) for all inputs in table 3-6.

Perform the Procedure for Input B section if Option 002 is installed. Use the Verification
(20 Hz to 20 MHz) procedure in place of Input Selection, Verification (100 kHz), and
Verification (full span).

Verifying 1 M2 Inputs:
ay. Connect the 20 dB attenuator to input R
az. Connect the source output to the attenuator using the type N cable.
ba. Preset the HP 3577B

bb. Change the HP 3577B settings as follows:

SWEEP TYPE LOG FREQ SWEEP

SWEEP MODE SINGLE
SWEEP TIME 30 sec
RES BW 10Hz
AMPTD —30dBm
ATTEN

IMPED R 1 MQ

IMPED A 1 MQ

IMPED B 1 MQ (with Option 002)
FREQ

START FREQ 5Hz

STOP FREQ 20 MHz

bc. Repeat the test procedure beginning at Data Collection Procedure and ending at Verifying
1M Inputs.
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3-13 Receiver Crosstalk Test
Specifications:
Channel isolation > 100 dB below maximum input level.

Description:

The HP 35778 source is input to one channel at a time and the isolation measured on the other
two channels.

Equipment;

Type N RF cable-24 inch
(1 each)

Procedure:

a. Preset the HP 3577B.
b. Connect an RF cable between the HP 3577B source and receiver R.

c. Set the HP 3577B to the following conditions:

SWEEP TYPE LOG FREQ SWEEP
SWEEP TIME 20 sec
FREQ

START FREQ 10kHz
AMPTD -1dBm
RES BW 10Hz
SCALE
REF POSN 50%
REF LEVEL —100 dBm
AVG 256
INPUT A

d. Save these instrument conditions in Register 1. (Press hardkey SAVE, select SAVE REG1.)
e. Allow the HP 3577B to complete two sweeps, then set SWEEP MODE to SINGLE.

f. The noise level at all points across the sweep should be < — 100 dBm. Press the MKR -
hardkey and select MKR -» MAX. Record the marker MAG reading in the test record.

Perform steps g and h only if Option 002 is installed:
g. Select an INPUT of B.

h. Find the maximum level as in step f; enter the value in the test record.

i. Move the RF cable from receiver R to receiver A
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j- Press the RECALL hardkey and select RECALL REG 1. (This resets the HP 3577B to the
conditions set up in step c.)

k. Select an INPUT of R.

1. Allow the HP 3577B to complete two sweeps, then set SWEEP MODE td SINGLE.
m. Find the maximum level as in step f; enter the value in the test record.
Perform steps n through u only if Opﬁbn 002 is installed:
n. Select an INPUT of B.
o. Find the maximum level as in step f; enter the value in the test record.
p- Move the RF cable from receiver A to receiver B.
q. Press the RECALL hardkey and select RECALL REG 1.

r. Allow the HP 3577B to complete two sweeps, then set SWEEP MODE to SINGLE.
s. Find the maximum level as in step f; enter the value in the test record.

t. Select an INPUT of R.

u. Find the maximum level as in step f; enter the value in the test record.
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3-14 Receiver Return Loss Test .

Specifications:

Return loss: Channels A, B, and R> 25 dB.

Description:

A manual partial port calibration is performed to improve the accuracy of the measurements.
Channels A and B are measured, using channel R as the reference. Channel A is then used as a

reference to measure channel R.

Equipment:
Directional Bridge
BNC Cables-24 inch (2 each)
10 dB Attenuator
Precision Termination

SMA male to BNC female
adapter (2 each)

N male to BNC female adapter
(2 each)

N male to N male adapter

HP 35778
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' Figure 3-13. Receiver Return Loss Test Set-Up
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Procedure:

a. Preset the HP 3577B.

b. Connect the equipment as shown in figure 3-13, leaving the load port of the directional
bridge unconnected.

c. Set the HP 3577B to the following conditions:

SWEEP TIME 5sec
FREQ

START FREQ 100 kHz
AMPTD —15dBm
RES BW 100 Hz
ATTEN ATTENR 0dB
INPUT R

d. Allow the HP 3577B to complete one sweep.

e. Press the STORE hardkey and select MORE REG and STORE REG D1.

f. Terminate the directional bridge load port with the precision 50Q termination.

g. Allow the HP 3577B to complete one sweep.

h. Press the STORE DATA hardkey and select MORE REG and STORE REG D2.

i. Remove the precision termination and connect the directional bridge load port to
HP 35778 receiver A using the N male to N male adapter.

j. Press the INPUT hardkey and enter a USER DEF INPUT of (R-D2)/D1 (select USER
DEF INPUT, (,RAB,R,—,D_,2,)),/,D_, 1, ENTER).

k. Allow the HP 3577B to complete one sweep.

1. Press the MKR - hardkey and select MKR - MAX.
m. The marker MAG should read < — 25 dB; enter the reading in the test record.
n. Press the ATTEN hardkey and select ATTEN A 0 dB. |

o. Repeat steps k through m.
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Perform steps p and q if Option 002 is installed:
p- Connect the directional bridge load port to HP 3577B receiver B.

q. Repeat steps k through o, selecting ATTEN B 0 dB in step n.

1. Move cable 2 from receiver R to receiver A and disconnect the directional bridge load port
from the receiver input.

s. Press the INPUT hardkey and select A.
t. Press the ATTEN hardkey and set ATTEN R to 20 dB.
u. Repeat steps d through o for channel R using channel A as a reference. Use channel A

whenever channel R is called out, even in the equation of step j, and use channel R
whenever channel A is called out.
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3-15A Source Flatness And Absolute Accuracy Test

Note Perform test 3-15A using a W&G EPM-1 Power Meter or perform test 3-15B using
# an HP 436 Power Meter and a voltmeter.
Specifications:

Absolute Accuracy: +1 dB at +15 dBm and 100 kHz.
Flatness: 1.5 dB peak-to-peak from 5 Hz to 200 MHz.

Note If test results at 5-10 Hz do not meet specifications, refer to the EPM-1 flatness test
6 described in section 3-22.

Description:

Source flatness and absolute accuracy are verified using channel R (calibrated receiver) to measure
the source error directly. Before proceeding with the source verification, channel R is calibrated to
remove its frequency response errors. Channel R error correction terms are stored in register D1
and test system error correction terms are stored in registers D2 (error correction for the
transmission loss from the power splitter to channel R) and D3 (error correction terms for cable loss
of the source cable).

The test configuration used for calibration of channel R is very similar to that used for the receiver
performance test. The EPM-1 power meter levels the HP 3577B source, maintaining an output of 0
dB at each of the power splitter ports. One output of the power splitter is attenuated by 20 dB and
input to channel R. A single sweep is made and the error response of channel R is displayed after
error correction for the transmission loss from the attenuator to channel R [Chan-R-error(freq)].
The results are stored in register D1. The final sweep is the source accuracy and flatness
measurement, which is made without the EPM-1 (figure 3-18) and is the product of the source and
receiver error response [Source-error X Chan-R-error]. The ratio of the final sweep with the
receiver calibration sweep is the source amplitude error.

Source-error(@ freq) = [Source-error X Chan-R-error}/ Chan-R-error(@ freq)

Flatness and absolute accuracy of the source are read directly from the HP 3577B display.
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Equipment:
Milliwatt Power Meter
20 dB Attenuator
Error Correction Cable
Power Splitter
Precision Termination (2 each)
RF Cables-24 inch (2 each)
N female to N female adapter

HP 35778
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Figure 3-14. Calibration of Transmission Loss from
Power Splitter to Channel R

Procedure:

a. Preset the HP 3577B.

b. Set the HP 3577B controls to the following settings:

SWEEP TYPE LOG FREQ SWEEP
SWEEP MODE SINGLE
SWEEP TIME 20 sec
FREQ
START FREQ 5Hz
STOP FREQ 200 MHz
RES BW
SCALE
REF POSN '50%
/DIV 0.2dB
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c. Connect a 24-inch cable between the source and receiver R. This is labeled the “test” cable.

d. Press the TRIG/RESET hardkey to trigger a sweep and let the HP 3577B complete the
sweep.

e. Press the MEASR CAL hardkey and select NORMALIZE.

f. Connect another 24-inch cable between the first cable and receiver R, using an N female to
N female adapter between the two cables. This second cable is labeled the “source” cable.

g. Press the TRIG/RESET hardkey and let the HP 3577B complete a sweep.

h. Press the STORE DATA hardkey and select MORE REG and STORE REG D3. This is
the cable loss of the source cable.

i. Connect the equipment as shown in figure 3-14.
J- Press the SCALE hardkey and set the REF LEVEL to - 20 dB.
k. Press the TRIG/RESET hardkey and let the HP 3577B complete a sweep.

1. Press the STORE DATA hardkey and select MORE REG and STORE REG D2. This is
the transmission loss from the output of the power splitter to receiver R.

m. Connect the equipment as shown in figure 3-15.
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Figure 3-15. Channel R Calibration for
Source Flatness and Accuracy
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n. Change only the following HP 3577B settings:

SWEEP TIME 100 sec
RES BW 10 Hz
AMPTD +10 dBm
SCAL

/DIV 0.5dB

REF LEVEL 0dB
INPUT K1*R/D2
DEFINE MATH

K1

K1 REAL 4472 UNITS

o. Set the EPM-1 controls for the following settings:

RANGE 0 dBm (red scale)

POLARITY SWITCH POS

GAIN Adjust to approximately half scale
REFERENCE Adjust for 0 dBm meter reading

p- Wait until EPM-1 settles at approximately 0 dBm and press the HP 3577B TRIG/RESET
hardkey. When the sweep marker reaches approximately 20 MHz, enter a longer sweep
time by pressing the SWEEP TIME hardkey and then the f hardkey twice. This increases
the sweep time to 500 seconds for the remainder of the sweep.

q. At the completion of the sweep, set the sweep rate back to 100 seconds. (Disregard the
“Sweep Rate Uncalibrated” message which may appear.)

I. Press the STORE DATA hardkey and select MORE REG and STORE REG D1.

s. Disconnect the EPM-1 (including the Error Correction Cable — remember to reinstall the
factory installed jumper). Set up the equipment as shown in figure 3-16.
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- HP 35778
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Figure 3-16. Source Flatness and
Absolute Accuracy Test Set-Up

t. Press the DEFINE MATH hardkey and enter a value of 2.3823 UNITS for K1 REAL.

u. Press the INPUT hardkey and enter a USER DEF INPUT of K1 *R/D1/D2/D3 (select |
USER DEFINPUT,K_ ,1,* RAB,R,/,D_,1,/,D_,2,/,D__, 3, ENTER).

v. Press AMPTD hardkey and enter an AMPTD of + 15 dBm.

w. Press the TRIG/RESET hardkey. When the sweep marker reaches approximately 20 MHz,
enter a longer sweep by pressing the SWEEP TIME hardkey and then the { hardkey twice.
This increases the sweep time to 500 seconds for the remainder of the sweep.

x. Move tﬁe marker to approximately 100 kHz. The marker MAG should read < + 1.0 dB.
Enter the reading in the test record.

y. Press the MKR - hardkey and select MKR - MIN. Press the MKR hardkey and select
ZERO MARKER. Press the MKR - hardkey and select MKR - MAX. The marker
MAG should read < 1.5 dB peak-to-peak. Enter the reading in the test record
(5 Hz - 200 MHz). )
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3-15B Alternate Source Flatness and Absolute Accuracy Test .

Note Perform test 3-15A using a W&G EPM-1 Power Meter or perform test 3-15B using
# an HP 436 Power Meter and a voltmeter.

Specifications:

Absolute Accuracy: +1dB at +15dBm and 100 kHz
Flatness: 1.5 dB peak-to-peak from 5 Hz to 200 MHz

Description:

This procedure is an alternate approach for verifying the HP 3577B source accuracy using a

voltmeter and HP 436A power meter rather than the EPM-1 power meter. Discrete measurements

must be made rather than the swept measurements possible with the EPM-1. For frequencies less

than 200 kHz, the source level is verified by measuring the voltage across an 11048C 509

feedthrough using an HP 3458A voltmeter. For frequencies of 200 kHz and above the levels are

measured using an HP 436A power meter. .

Equipment:
Power Meter
Power Head
Voltmeter
BNC Cable-48 inch
Feedthrough Termination
N male to BNC female adapter

BNC female to dual banana
male adapter
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Figure 3-17. Alternate Source Flatness and
Absolute Accuracy Test Set-Up

‘ Procedure:

a. Preset the HP 3577B.

b. Set the HP 3577B to the following conditions:

SWEEP TYPE Ccw
FREQ 100 kHz
AMPTD +15dBm
VOLTMETER SETUP

c. Connect a 50 Q feedthrough to the voltmeter using an adapter and press
OHM
SHIFT (blue key) S
and press the DOWN key until SMATH is displayed.

d. Press
10 (RES register)
ENTER -
ACV
SHIFT (blue key) S
and press the DOWN key until SETACV is displayed.
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e. Press
3 (sync)
ENTER
SHIFT T
and press the DOWN key until ACBAND is displayed.

f. Press
5,10000000
ENTER

g. Press
SHIFT L
and press the DOWN key until MATH is displayed.

h. Press
5 (dBm)
ENTER.

i. Connect the voltmeter to the HP 3577B source output using a BNC cable, feedthrough
termination, and N male to BNC female adapter as shown in figure 3-17.

J- The voltmeter display should read 15 dBm =+ 1 dB. Record the displayed value in the test
record.

k. Enter the following frequencies on the HP 3577B and record the voltmeter reading for each
frequency in the test record: :

SHz
10Hz
100 Hz
1kHz
10 kHz
20 kHz
50 kHz

1. Enter a frequency of 200 kHz on the HP 3577B. Disconnect the voltmeter from the
HP 3577B source. ‘

m. Set the HP 436A function to dBm and the CALIBRATION FACTOR to the 200 kHz value

found on the HP 8482A power head. Press SENSOR ZERO on the HP 436A.
n. Connect the HP 8482A power head to the HP 3577B source as shown in figure 3-17.

0. Record the HP 436A reading in the test record for 200 kHz.
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p. Enter each frequency from table 3-9 on the HP 3577B, set the 436A CALIBRATION

Performance Tests
3-15B Alternate Source Flatness and Absolute Accuracy Test

FACTOR to the level found on the calibration curve on the HP 8482A power head for each
frequency, and enter the 436A reading on the test record.

Table 3-9. Source Flatness Test Frequencies

1 MHz 10 MHz 100 MHz 160 MHz
200 kHz 2 MHz 20 MHz 120 MHz 180 MHz
500 kHz 5 MHz 50 MHz 140 MHz 200 MHz

g. To calculate the source flatness, find the maximum level from 5 Hz to 200 MHz and subtract
from this level the minimum level in the frequency range. Enter the result in the test record
as the flatness from 5 Hz to 200 MHz. The result should be < 1.5 dB.
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3-16 Source Attenuator Accuracy Test

Specifications:

Attenuator Accuracy: +0.02 dB/dB or +0.2 dB, whichever is greater.

Description:

The HP 3577B R channel receiver is used to measure the attenuation of the source.

Equipment:
Type N RF Cable-24 inches
(1 each)
20 dB Attenuator
3 dB Attenuator

Procedure:
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a. Preset the HP 3577B.

b. Connect the HP 3577B source to HP 3577B receiver R using the RF Cable and both
attenuators.

c. Set the HP 3577B to the following conditions:

SWEEP TIME 5 sec
FREQ

START FREQ 1kHz
AMPTD +12dBm
RES BW 100 Hz

d. Allow the HP 3577B to complete a sweep. Press the MEASR CAL hardkey and select
NORMALIZE.

e. Press the AMPTD hardkey and enter an AMPTD of +8 dBm. This sets the attenuator to
the 4 dB position without disturbing the leveling loop settings.

f. Press the MKR - hardkey and select MKR - MAX. The marker MAG on the HP 3577B
display should read -4 dB + 0.2 dB. Record the reading in the test record.

g. Press the MKR - hardkey and select MKR - MIN. The marker MAG on the HP 3577B
display should read -4 dB + 0.2 dB. Record the reading in the test record.

h. Repeat steps e through g for the amplitude and attenuation settings as listed in
table 3-10. The marker MAG in steps f and g should read the attenuation value + the
attenuation accuracy.
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Table 3-10. Source Attenuator Accuracy Tests

Amplitude Upper Limit Lower Limit
(dBm) (dB) (dB)
+8 -38 —42
+4 -78 -8.2
-4 -15.68 -16.32
-20 -31.36 -32.64
- 36B -47.04 ~48.96
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HP 3577B

3-17 Source Distortion And Spur Test

Specifications:

Harmonic Distortion: < —25dB

Non-harmonic Spurious: < -50 dBc or < ~70 dBm, whichever is greater.

Description:

The HP 3577B is connected to a spectrum analyzer and the spurious signals measured.

Equipment:

Spectrum Analyzer

Type N RF Gable-24 inches

(1 each)

Procedure:

a. Preset the HP 3577B.

- b. Connect the HP 3577B source to the spectrum analyzer input.
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c. Press the SWEEP TYPE hardkey and select CW. Set the HP 3577B FREQ to the following

frequencies, verifying that all harmonics are at least 25 dB below the fundamental:

250 kHz

10 MHz

150 MHz

459 kHz

100 MHz

200 MHz

Record the level of the largest harmonic for each frequency in the test record.

d. Set the HP 3577B FREQ to 50 MHz.

€. Adjust the spectrum analyzer to observe the frequencies listed in table 3- for the 50 MHz
HP 35778 frequency. These are spurious frequencies generated in the HP 3577B. While
checking these frequencies, be sure to note any other spurious signals. All spurious signals
other than harmonics should be < - 50 dBc or < — 70 dBm. Record the levels for the listed

frequencies in the test record.

f. Repeat steps d and e for all HP 3577 frequencies in table 3-11.
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Table 3-11 . Source Distortion Test Points

Spectrum Analyzer Maximum Allowable
HP 35778 Frequency "e‘;‘re:l‘l o c‘:"’ Le“,‘;:
50 MHz 250.25 MHz - 50 dBc
200.25 MHz - 50 dBc
100.25 MHz -50dBc
150.25 MHz - 50 dBc
100 MHz 200.25 MHz - 50 dBc
' 100.25 MHz - 50 dBc
99.75 MHz - 50 dBc
200.50 MHz - 50 dBc
0.25 MHz -50dBc
150 MHz 150.25 MHz - 50 dBc
0.25 MHz - 50 dBc
150.50 MHz - 50 dBc
, 0.50 MHz - 50 dBc
) 151.00 MHz - 50 dBc
149.75 MHz - 50 dBc
200 MHz 100.25 MHz - 50 dBc
99.75 MHz - 50 dBc
0.50 MHz - 50 dBc
199.50 MHz - 50 dBc
201.00 MHz -50dBc
199.00 MHz - 50 dBc
0.75 MHz 300.25 MHz - 50 dBc
301.00 MHz - 50 dBc
99.75 MHz 400.00 MHz - 50 dBc

3-17 Source Distortion And Spur Test
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3-18 Source Phase Noise Test

Specifications:

SSB Phase Noise (1 Hz bandwidth, excluding spurious)

Offset Frequency Level
100 Hz to 20 kHz <-70dBc
Description:

The HP 3577B source phase noise is measured normalized to a 1 Hz bandwidth using the noise level
function of the HP 8568B spectrum analyzer. Measurements are made with three offsets for each of
two HP 3577B frequencies.

Equipment:
Spectrum Analyzer

Type N RF Cable-24 inch
(1 each)

BNC Cable-48 inch

Procedure:

a. Preset HP 3577B.

b. Connect the RF cable from the HP 3577B source to the spectrum analyzer input 2.
Connect the 10 MHz REF OUT from the spectrum analyzer to the HP 3577B EXT REF
IN. The EXT REF LED on the HP 3577B front panel should be on.

c. Set the HP 3577B to the following conditions:

SWEEP TYPE Cw
SWEEP TIME(SAMPLE TIME) 10 sec
FREQ 175 MHz

d. Preset spectrum analyzer.

e. Set spectrum analyzer to the following conditions:

CENTER FREQUENCY same as HP 3577B FREQ
FREQUENCY SPAN 1kHz

f. Press the NORMAL key on the spectrum analyzer to obtain the marker mode.
g- After one complete sweep press PEAK SEARCH on the spectrum analyzer.
h. Select MKR - REF LEVEL on spectrum analyzer.

i. Press shift key (blue key) then NORMAL key in the marker mode block(this is the noise
level key). :
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j- Move the spectrum analyzer marker to 100 Hz offset (first graticule to the right of center).
‘ Record the marker reading and the ref level reading in the test record. )

k. Calculate the noise level using the following equation: Noise Level (dBc) = marker reading
— ref level reading

1. The noise level should be < — 70 dBc. Recbrd the calculated value in the test record.

m. Repeat steps j through 1 for spectrum analyzer frequency spans of 10 kHz (1 kHz offset in
step j) and 100 kHz (10 kHz offset in step j)

n. Repeat steps d through m for a HP 3577B frequency of 199.75 MHz.

3-61




Performance Tests HP 3577B
3-19 Api Spur Test

3-19 Api Spur Test
Specifications:
Fractional N spurs < - 50 dBc.

Description:

The API performance of the HP 3577B is verified by a measurement made with an spectrum
analyzer to which the HP 3577B is phase locked.

Equipment:
Spectrum Analyzer
RF Cable-24 inch
BNC Cable-48 inch

Procedure:

a. Preset the HP 35778 to its initial conditions.

b. Connect the HP 3577B source to input 2 of the spectrum analyzer with the RF cable. Also
connect the 10 MHz REF OUT from the spectrum analyzer to the HP 3577B EXT REF IN.
The EXT REF LED on the HP 3577B front panel should be on.

c. Set the HP 3577B to the following conditions:

SWEEP TYPE cw
FREQUENCY 1.7636 MHz

d. Preset the spectrum analyzer.

e. Set the spectrum analyzer to the following conditions:

CENTER FREQUENCY  HP 3577B frequency
FREQUENCY SPAN 10 kHz
CENTER FREQ STEP SIZE 1360 Hz

f. In the marker block on the front panel of the spectrum analyzer press the following hardkey
sequence: NORMAL, PEAK SEARCH, A

g. Increase the spectrum analyzer center frequency 1360 Hz by pressing the CENTER
FREQUENCY hardkey followed by the ¢ hardkey, and set the FREQUENCY SPAN
to 100 Hz.

h. Let the spectrum analyzer complete the sweep.

1. Press the PEAK SEARCH hardkey in the marker block on the spectrum analyzer.
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‘ j- Record the marker value in the test record in the 1360 Hz offset column.

k. Increase the spectrum analyzer center frequency another 1360 Hz by pressing the CENTER
FREQUENCY hardkey followed by the ¢ hardkey (total offset 2720 Hz).

1. Let the spectrum analyzer complete a sweep, then press the PEAK SEARCH hardkey in
the marker block. ’

m. Record this value in the test record in the 2760 Hz offset column. The larger of the two
offset columns is the API level for this frequency (test limit < — 50 dBc).

n. Set the HP 3577B FREQUENCY to 199.7636 MHz and repeat steps d through m.
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3-20 Frequency Stability Test (with Option 001 only)

Note The HP 3577B must be powered up for a minimum of one hour before testing.

v

Description:

The HP 3577B is set up to generate a 200 MHz signal from its source output. The frequency is then
measured as a reference. After at least four hours the frequency is measured again and the
fractional stability is calculated using the following equation:

_Freq(ref) — Freq(test)
time(hours)

< *0.4167

The frequency stability is defined as the drift rate after one day and is equal to 24 times the fractional
stability.

Equipment:
Frequency Counter

Type N RF cable-24 inch
(1 each)

Procedure:

a. Disconnect any external reference from the HP 3577B rear panel.
b. Preset the HP 3577B

c. Set the HP 3577B to the following conditions:

SWEEP TYPE cw
FREQ 200 MHz
AMPTD 0dBm

d. Connect the HP 3577B source output to the counter input.
e. Record the frequency reading of the counter as the reference freqﬁency in the test record.

£ Allow the HP 3577B to age for at least four hours.
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g. Record the frequency reading of the counter as the test frequency in the test record.
h. Record the number of hours between measurements in the test record.

i. Calculate the fractional stability using the following formula:

Freq(ref) — Freq(test)
time(hours)

< +=0.4167
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HP 3577B

3-21 1/0 Port Test

Specifications:

Pass/fail test

Description:

This test verifies the operation of the programmable I/O port.

Equipment:

Controller

/0 Port Test Connector

Procedure:

3-66

a. Connect the I/O port test connector to the I/O port on the rear panel of the HP 3577B.

b. Load and run the I/O port test program into the computer. The program is included on the
Semiautomated Performance Test Disk as “IO_PORT”. This program can also be executed
by HP Instrument BASIC in instruments with Option 1C2. The program listing follows:

10 ASSIGN @Dut TO711

1

CLEAR SCREEN

20 CALL lo_port(@Dut)
30 END

40!

50 lo_port:SUB lo_port(@Dut)

60

70

80

90

100
110
120
140
150
160
161
162
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340

DIM Byte_in$[40],Byte_out$[40],Address(3,2),Di0_to_di4$[{40]
INTEGER Byte_out,Byte_in,Addr_lo,Addr_hi,Control_line,Bit
Y=1
OUTPUT @Dut;"ID?"
ENTER @Dut;Model$
IF POS(Model$,"HP3577A") THEN
PRINT "lo Port test skipped for HP3577A"
SUBEXIT
END IF
PRINT “Connect the test connector to the I/O port”
PRINT "Press continue when ready”
PAUSE
I****Checking for outputs pulled high at instrument preset****
OUTPUT @Dut;"IPR SM2 RST TRG"
WAIT .1 .
LOOP
Ser_poll = SPOLL(@Dut)
EXIT IF BINAND(Ser_poll,4)
END LOOP
OUTPUT @Dut;"DIO"
ENTER @Dut;Byte_in
IF Byte_in < >255 THEN
Byte_in$ = DVAL$(Byte_in,2)
PRINT RPT$("-",46)
PRINT “ At Instrument Preset"
PRINT " Expected byte = 11111111 (255)"
PRINT" Byteread = ";Byte_in$[25,32];" (*&VAL$(Byte_in)&")"
Y=0
END IF
I****Checking DOO to DO7 and DIO to Dig****
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350

470
490

510
520

5§30
540
8§50
560
570
580
§90

610

950

970
980

RESTORE
FORI=1TO8

READ Byte_out
Byte_out$ = DVAL$(Byte_out,2)
OUTPUT @Dut;"LIO"
OUTPUT @Dut;Byte_out
OUTPUT @Dut;"DIO"
ENTER @Dut;Byte_in
Byte_in$ =DVAL$(Byte_in,2)
Di_0$ =VALS(VAL(Byte_out$[32,32]) AND VAL(Byte_out$[30,30]))
Di_1$ =VAL$(VAL (Byte_out$[31,31]) AND VAL (Byte_out$[29,29]))
Di_2$ =VALS$(VAL(Byte_out$[28,28]) AND VAL (Byte_out$[26,26]))
Di_3%$=Byte_out$[27,27]
Di_4$ = Byte_out$[25,25)
Di0_to_di4$=Di_4$&Di_3%&Di_2$&Di_1$&Di_0$
IF Byte_in$[28,32] < > Di0_to_di4$ THEN
PRINT RPT$("-",46)
PRINT * Byte written to DO 0-7 = "&Byte_out$[25,32]&" ("&VAL$
{Byte_out)&")"
PRINT * Expected Byte from DI 04 = "&Di0_to_di4$&" ("&VALS
(VAL(DiO_to_di4$,2))&")"
PRINT * Byte read from DI04 =  “;Byte_in$[28,32)&" ("&VALS$
(IVAL(Byte_in$[28,32],2))&")"
Y=0
END IF

NEXT |
DATA 67,28,0,255,42,170,213,85 ! Bytes to be written to DO
1****Checking control lines and DIS to DI7****

Address(1,1)=40 IFAIL hi byte
Address(1,2) =3181 IFAIL low byte
Address(2,1) =40 IEOM hi byte
Address(2,2) =3101 -1EOM low byte
Address(3,1) =40 IEOS hi byte
Address(3,2) =3141 IEOS low byte

FOR Control_line=1TO 3

FORBIit=0TO 1
Addr_lo = DVAL(VAL$(Address(Control_line,2)),16)
Addr_hi = DVAL(VAL$(Address(Control_line,1)),16)
OUTPUT @Dut;"WTM #1°;
ASSIGN @Dut;FORMAT OFF
OUTPUT @Dut;Addr_hi;Addr_lo
OUTPUT @Dut; CHR$(Bit),END
ASSIGN @Dut; FORMAT ON
OUTPUT @Dut;"DIO"
ENTER @Dut;Byte_in
Byte_in$ = DVAL$(Byte_in,2).
SELECT Control_line
CASE 1
Control$ =“/FAIL*
Bit_pos=27
Data_line$ ="DI 5"
CASE 2
Control$ ="/EOM "
Bit_pos=26
Data_line$ ="DI 6"
CASE 3
Control$ ="/EOS *
Bit_pos=25
Data_line$="DI 7"
END SELECT
IF VAL (Byte_in$[Bit_pos,Bit_pos]) < > Bit THEN
PRINT RPT$("-*,46)
PRINT * Control line “&Control$&" =";Bit
PRINT®  “&Data line$&" = "&Byte_in$[Bit_pos,Bit_pos]
Y=0
END IF
NEXT Bit

Performance Tests
3-21 1/O Port Test
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980 NEXT Control_line
1000 SUBEND
1010 ¢
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3-22 EPM-1 Flatness Test

Specifications: <0.13dB

Description:

The EPM-1 is not specidies from 5-10 Hz. The following test must be performed before doing

performance test 3-11 and 3-15.

Equipment:

Milliwatt Power Meter

Precision Termination

Power Splitter

Voltmeter

Error Correction Cable

RF Cable-24 inch (1 each)

Feedthrough Termination

N male to BNC female adapter

BNG Cable - 48 inch

BNC female to dual banana male adapter
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Figure 3-18. EPM-1 Flatness Test Setup
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Procedure:

a. Set up the HP 3458A Voltmeter as follows:

VOLTMETER SETUP

i. Connect a 50 Q feedthrough to the voltmeter using an adapter and press
OHM
SHIFT (blue key) S
and press the DOWN key until SMATH is displayed.

ii. Press
10 (RES register)
ENTER
ACV
SHIFT (blue key) S
and press the DOWN key until SETACV is displayed.

iii. Press
3 (sync)
ENTER
SHIFTT
and press the DOWN key until ACBAND is displayed.

iv. Press
5,10000000
ENTER

v. Press
SHIFT L ,
and press the DOWN key until MATH is displayed.

vi. Press
5 (dBm)
ENTER.

b. Set up the equipment as shown in figure 3-18.

c. Set the HP 3577B controls as shown below:

INSTR PRESET .

SWEEP TYPE LOG FREQ SWEEP
AMPTD 10dBm
SWEEP MODE MANUAL 5Hz
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d. Read and record DVM reading at 5 Hz
e. Enter 10 Hz on the HP 3577B
f. Read and record DVM reading at 10 Hz

g. Calculate the flatness as follows:
Maximum reading—minimum reading = EPM— 1 flatness at 5-10 Hz.
The EPM-1 flatness needs to measure less that 0.13 dB for performance tests 3-11 and 3-15
to meet or exceed a 4:1 accuracy ratio.

Note This measurement should be recorded and kept with the EPM-1 for future

# reference.
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Performance Test Record

Calibration Entity and Address

Test Performed By

Report Number

Customer

Trace Number

Installed Options

Test Date

Temperature

Humidity

Power Line Frequency

3-73




Performance Test
Performance Test Record

Test Equipment:

Ratio Transformer

Model

Trace Number

Calibration Due Date

Spectrum Analyzer
Model

Trace Number

Calibration Due Date

Oscilloscope

Model

Trace Number

Calibration Due Date

Digital Voltmeter
Model

Trace Number

Calibration Due Date

Signal Generator

Model

Trace Number

Calibration Due Date
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Synthesizer

Model

Trace Number

Calibration Due Date

Milliwatt Power Meter

Model

Trace Number

Calibration Due Date

Power Meter

Model

Trace Number

Calibration Due Date

Power Sensor

Model

Trace Number

Calibration Due Date

Frequency Standard

Model

Trace Number

Calibration Due Date

Performance Test
Performance Test Record
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Power Splitter
Model

Trace Number

Calibration Due Date

Directional Bridge
Model

Trace Number

Calibration Due Date

3 dB Coaxial Attenuator
Model

Trace Number

Calibration Due Date

20 dB Coaxial Attenuator
Model

Trace Number

Calibration Due Date

10 dB Coaxial Attenuator
Model

Trace Number

Calibration Due Date
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Precision Termination

Model

Trace Number

Calibration Due Date

Feedthrough Termination

Model

Trace Number

Calibration Due Date
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Performance Test Record

Measurement Uncertainty

HP 3577B

Using Recommended Test Equipment

Using Other Test Equipment

Performance Test Measurement Uncertainty | Ratio | Measurement Uncertainty | Ratio
3-7. Receiver residuals +0.75dB NAT " NAT
Receiver noise +0.75dB
3-8. On Carrier Return Loss +1.00 dB NA' NA'
3-9A. Magnitude and Phase
Dynamic Accuracy
Magnitude with ratio
transformer setting:
1.0 +2.205 ppm >10:1
0.31623 +2.205 ppm >10:1
0.2 +2.205 ppm >101
0.05 +1.603 ppm >10:1
0.025 +1.147 ppm >10:1
0.01 +0.741 ppm >10:1
0.0031623 + 0.436 ppm >10:1
0.001 +0.265 ppm >10:1
0.0001 +0.114 ppm >10:1
0.00001 + 0.066 ppm >10:1
Phase + 50 u deg. >10:1
3-10. Magnitude vs. Phase +0.001 dB >10:1
3-11A. Receiver Level Flatness and
Absolute Accuracy
502 Flatness
@ 100 kHz +0.535dB 0.54:1
20Hz-20 MHz +0.535dB 0.26:1
5Hz-200 MHz
5Hz-10 Hz 3
10Hz-50 MHz +0.535 dB 0.51:1
50MHz-100 MHz +0.545dB 0.51
100MHz-200 MHz +0.56 dB 0.49:1
1 MQ Flatness
@ 100 kHz +0.535dB 0.54:1
20Hz-20, MHz +0.535dB 0.43:1
5Hz-20 MHz
5Hz-10 Hz 3 .
10Hz-20 MHz +0.535dB 0.831

! open-ended specification
order to meet test specification
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3 check amplitude flatness of EPM-1 in
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Performance Test Using Recommended Test Equlpm'ent Using Other Test E.qulpmenl :
Measurement Uncertainty | Ratio | Measurement Uncertainty | Ratio
3-11B. Alternate Receiver Level
Flatness and Absolute Accuracy
50Q Flatness
@ 100kHz +0.52 dB 0.35:1
20Hz-20MHz
20Hz-50kHz +0.51dB 0.271
50kHz-100kHz +0.52dB 0.27:1
200kHz +0.70dB 0.19:1
500kHz-2MHz +061dB 0.23:1
S5MHz-20MHz +0.59 dB 0.23:1
5Hz-200MHz
5Hz-50kHz +051dB 0.54:1
50kHz-100kHz +0.52 dB 0.52:1
200kHz +0.70dB 0.38:1
500kHz-2MHz +0.61dB 0.44:1
5MHz-20MHz +0.59dB 0.46:1
50MHz-75MHz +0.59 dB 0.46:1
100MHz-200MHz +0.60dB 0.45:1
1 MQ Flatness
@ 100kHz +0.52dB 0.35:1
20Hz-20MHz
20Hz-50kHz +0.51dB 0.45:1
50kHz-100kHz +0.52dB 0.44:1
200kHz +0.70dB 0.32:1
500kHz-2MHz +0.61dB 0.37:1
5MHz-20MHz +059dB 0.39:1
5Hz-20MHz
5Hz-50kHz +051dB 0.87:1
50kHz-100kHz +0.52dB 0.85:1
200kHz +0.70dB 0.62:1
500kHz-2MHz +0.61dB 0.72:1
5MHz-20MHz +0.59dB 0.75:1
3-12. Receiver Ratio Amplitude +0.02dB >10:1
and Phase Accuracy + 0.2 deg. >10:1
3-13. Receiver Crosstalk +0.75 dB NA' NA'
3-14. Receiver Return Loss +1.75dB NA' NA'
3-15A. Source Flatness and absolute
accuracy
@100kHz +0.285dB 3:1
5Hz-200MHz
5Hz-10Hz 3
10Hz-50MHz +(0.285dB 2.31
50Hz-100MHz +0.295dB 2.3:1
100Hz-200MHz +0.31dB 2.11

! open-ended specification
order to meet test specification

2 root-sum-squares calculation method

3 check amplitude flatness of EPM-1 in
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Using Recommended Test Equipment

Using Other Test Equipment

Performance Test
Measurement Uncertainly | Ratio | Measurement Uncertainty | Ratio
3-15B. Alternate Source Flatness and
Absolute Accuracy
@ 100kHz +0.01dB >10:1
S5Hz-200MHz
5Hz-100kHz +0.01dB >10:1
200kHz +0.20dB 3.3:1
500kHz-2MHz +0.11dB 6.2:1
5MHz-100MHz +0.09d8 77
100MHz-200MHz +0.10dB 6.9
3-16. Source Attenuator Accuracy
4 dB atten
8 dB atten +0.02dB 9.751
16 dB atten +0.02d8 9.75:1
32 dB atten +0.02d8 >10:1
48 dB atten +0.02dB >10:1
+0.05d8 >10:1
3-17. Source Distortion and spurs +25dB NA' NA!
3-18. Source Phase Noise +1.5dB? NA' NA'
3-19. API Spur +25d8 NA' NA'
3-20. Frequency Stability +1x107 /mo. +0.1 Hz 794
(with Option 001 only) -~
3-21. |/O Port NA N/A N/A N/A

' open-ended specification
order to meet test specification
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Table 3-12 Performance Test Record
HP 35778 Network Analyzer Tested by '
Serial Number
3-7 Receiver Residual And Noise Test Residual Response Test
Frequency Receiver Tolerance
R A
149.625 MHz < — 100 dBm
149.875 MHz < — 100 dBm
99.666 666 666 MHz < — 100dBm
99.833 333 333 MHz < — 100 dBm
74.687 5 MHz < — 100 dBm
74.812 5 MHz < — 100 dBm
59.7 MHz < - 100 dBm
59.8 MHz < — 100 dBm
89.5 MHz < — 100 dBm
120.0 MHz < — 100dBm
149.5 MHz < — 100dBm
180.0 MHz < — 100dBm
0.480 MHz < — 100 dBm
0.960 MHz < — 100 dBm
0.004 0 MHz < — 100 dBm
0.008 0 MHz < — 100 dBm
0.016 0 MHz < —100dBm
0.024 0 MHz < — 100 dBm
0.027 777 700 MHz < - 100 dBm
0.10 MHz < — 100 dBm
0.20 MHz < — 100dBm
0.000 000 000 MHz < — 33dBm
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B Noise Test

Frequency

Receiver

A B

Tolerance

100 Hz

Magnitude point 1

Magnitude point 2

Magnitude point 3

Magnitude point 4

Magnitude point 5

Magnitude point 6

Magnitude point 7

Magnitude point 8

Magnitude point 9

Magnitude point 10

Magnitude point 11

AvgNoise Level

— 100 dBm

—150 +10logq [“

11 s
F{% )]
550

X = magnitude of each point in nV

Frequency

Receiver

A B

Tolerance

30 kHz

Magnitude point 1

Magnitude point 2

Magnitude point 3

Magnitude point 4

Magnitude point 5

Magnitude point 6

Magnitude point 7

Magnitude point 8

Magnitude point 9

Magnitude point 10

Magnitude point 11

Avg Noise Level

—110 dBm
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" Receiver
Frequency Tolerance
R A B
g 2
Xa
150 +10 logyg [n+ iso )] X = magnitude of each point in nV
199 MHz Magnitude point 1
Magnitude point 2
Magnitude point 3
Magnitude point 4
Magnitude point 5
Magnitude point 6
Magnitude point 7
Magnitude point 8
Magnitude point 9
Magnitude point 10
Magnitude point 11
Avg Noise Level < —110dBm
R
Xa
150 +10logyq [n+ iso )] X = magnitude of each point in nV
3-8 On - Carrier Return Loss Test
Test Return Loss
Vref Viest , Tolerance
Frequency —[3dB +20 log1g ( Vter:t 3
175 MHz >20 dB
200 MHz > 20 dB
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3-9  Magnitude And Phase Dynamic Accuracy Test
Il Dynamic Linearity Test
r a:satggme r Malf; ;tsu: e/ Upper Limit Rec:wer Lower Limit
1.0 Magnitude +0.07dB —0.07dB
Phase + 0.4 deg 0.4 deg
31623 Magnitude —-994dB —10.06 dB
Phase +0.2deg 0.2 deg
2 Magnitude |—13.912dB —14.039 dB
Phase + 0.2 deg 0.2 deg
.05 Magnitude |~ 25.96 dB —~26.08 dB
Phase + 0.2 deg 0.2 deg
025 Magnitude | —31.981 dB —32.101dB
Phase +0.2deg 0.2 deg
.01 Magnitude —39.94dB —40.06 dB
Phase + 0.2 deg 0.2 deg
0031623 Magnitude |~ 49.94 dB - 50.06 dB
Phase +0.2 deg 0.2 deg
.001 Magnitude |- 59.92 dB —60.08 dB
Phase +0.5 deg 0.5 deg
.0001 Magnitude |- 79.80 dB —80.200 dB
Phase + 1.5deg 1.5 deg
.00001 Magnitude - 99.250 dB -100.750 dB
Phase + 7.5deg 7.5deg
’ 310 Magnitude Vs Phase Tes!
Receiver Tolerance
A
< 0.04dB
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3-11A  Receiver Level Flatness And Absolute Accuracy Test
B nput Mode: 502, 20 dB
- Receiver .
Frequency Upper Limit A Lower Limit
100 kHz +02dB —02dB
5 Hz - 200 MHz +0.6dB —06dB
20 Hz - 20 MHz +03dB —0.3dB
B Input Mode: 50Q, 0dB
Recel
Frequency Upper Limit ec:wer Lower Limit
100 kHz +0.2dB —024dB
5 Hz - 200 MHz +0.6dB —-06d8
20 Hz - 20 MHz +03dB -0.3dB
I Input Mode: 1 MQ, 20 dB
Recei
Frequency Upper Limit ec:wer Lower Limit
100 kHz +0.2dB —0.2dB
5 Hz - 200 MHz +1.0dB -1.0dB
20 Hz - 20 MHz +05dB —-05dB
B Input Mode: 1 MQ, 0dB
Recei
Frequency Upper Limit ec:wer Lower Limit
100 kHz +0.2dB -02dB
5 Hz - 200 MHz +1.0dB -1.0dB
20 Hz - 20 MHz +0.5dB ~-05dB
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3-11B  Alternate Receiver Level Flatness And Absolute Accuracy Test
B Flatness and absolute accuracy
Upper Limit Reading Lower Limit
HP 35778 source AMPTD 10 dBm 9 dBm
Power meter reading at 10 MHz 0.01 dBm —0.01 dBm
Voltmeter reading at 10 MHz 0.05 dBm —0.05 dBm
M Inputimpedance = 50Q attenuation = — 20 dB
Receive
Frequency soelver Tolerance
R A B

I Voitmeter measurements (enter readings or attach printout)

Absolute level at .1 MHz

0.0dBm +=0.2dB

.000005 MHz

.00002 MHz

.0001 MHz

.001 MHz

002 MHz

.005 MHz

.01 MHz

.02 MHz

.05 MHz

A MHz

B Power meter measurements (enter readings or attach printout)

2 MHz

.5 MHz

1 MHz

2 MHz

5 MHz

10 MHz

15 MHz

20 MHz

50 MHz

75 MHz

100 MHz

120 MHz

140 MHz
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160 MHz

170 MHz

180 MHz

190 MHz

200 MHz

I Flatness (maximum - minimum)

5 Hz-200 MHz < 0.6dB
20 Hz-20 MHz <0.3dB
BB Inputimpedance = 50Q attenuation = 0 dB
Recel
Frequency = ec:wer Tolerance

I Voltmeter measurements (enter readings or attach printout)

Absolute leve! at .1 MHz

0.0dBm = 0.2.dB

.000005 MHz

.00002 MHz

.0001MHz

.001 MHz

.002 MHz

.005 MHz

01 MHz

.02 MHz

.05 MHz

1 MHz

B Power meter measurements (enter readings or attach printout)

2 MHz

1 MHz

2 MHz

5 MHz

10 MHz

15 MHz

‘20 MHz

30 MHz

50 MHz

75 MHz

100 MHz

120 MHz
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140 MHz
160 MHz
170 MHz
180 MHz
190 MHz
200 MHz

B Flatness (maximum - minimum)

9 Hz - 200 MHz <06d8
20 Hz - 20 MHz < 0.3dB

B Inputimpedance = 1 MQ attenuation = — 20 dB

Frequency Receiver Tolerance

R A B

M Voltmeter measurements (enter readings or attach printout)

Absolute level at .1 MHz 0.0dBm +0.2dB
.000005 MHz
.00002 MHz
.0001 MHz
.001 MHz
002 MHz
.005 MHz

.01 MHz

.02 MHz

.05 MHz

1 MHz

I Power meter measurements (enter readings or attach printout)

.2 MHz
.5 MHz
1 MHz
2 MHz
5 MHz
10 MHz
15 MHz
20 MHz

B Flatness (maximum - minimum)
5 Hz-20 MHz <1.0dB
20 Hz-20 MHz < 0.5dB
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B Inputimpedance = 1 MQ attenuation = 0 dB

Frequency

Receiver

R

A

Tolerance

Il Voltmeter measurements (enter readings or attach printout)

Absolute level at.1 MHz

0.0dBm +=0.2dB

.000005 MHz

.00002 MHz

.0001 MHz

.001 MHz

.002 MHz

.005 MHz

.01 MHz

.02 MHz

.05 MHz

.1 MHz

B Power meter measurements (enter readings or attach printout)

2 MHz

S MHz

1 MHz

2MHz

5 MHz

10 MHz

15 MHz

20 MHz

I Flatness (maximum - minimum)

5 Hz - 20 MHz

<1.0dB

20 Hz - 20 MHz

<05dB
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3-12 Receiver Level Ratio Amplitude And Phase Accuracy Test
I Input Impedance = 50 Q
Frequency = 100 kHz, Equal Attenuators
D4/D2 D3/D1 B/D2 D4/B B/D1 D3/B Limit
Amplitude 0dBm +0.15dB
Phase 0 +2.0deg
Frequency = 5 Hz - 200 MHz , Equal Attenuators
D4/D2 D3/D1 B8/D2 D4/B B/D1 D3/B Limit
Amplitude < 0.4dBpp
Phase < 10 deg pp
Frequency = 100 kHz, Unequal Attenuators
.D3/D2 D4/D1 B/D1 D3/B B/D2 D4/B Limit
Amplitude 0dBm £0.15dB
Phase 0 +2.0deg
Frequency = 5 Hz - 200 MHz, Unequal Attenuators
D3/D2 D4/D1 B/D1 D3/B B/D2 D4/B Limit
Amplitude < 0.7dBpp
Phase < 18 deg pp
Frequency = 20 Hz - 20 MHz, Equal Attenuators
D4/D2 D3/D1 B/D2 D4/B B/D1 D3/B Limit
Amplitude < 0.3dBpp
Phase < 2deg pp
Frequency = 20 Hz - 20 MHz, Unequal Attenuators
D3/D2 D4/D1 B/D1 D3/B B/D2 | D4/B Limit
Amplitude < 0.45dB pp
Phase < 10 deg pp
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Input Impedance = 1 MQ
Frequency = 100 kHz, Equal Attenuators
_ D4/D2 D3/D1 B/D2 D4/B B/D1 D3/B Limit
Amplitude 0dBm £0.2dB
Phase 0+20deg
Frequency = 5 Hz - 20 MHz, Equal Attenuators
D4/D2 D3/D1 B/D2 D4/B B/D1 D3/B Limit
Amplitude < 0.6dBpp
Phase < 10 deg pp
Frequency = 100 kHz, Unequal Attenuators
D3/D2 D4/D1 B/D1 D3/B B/D2 D4/B Limit
Amplitude 0dBm + 0.2 dB
Phase 0+2.0deg
Frequency = 5 Hz - 20 MHz, Unequal Attenuators
D32 | D4/DI | BD1 | D3I/B | BD2 | D4/B Limit
Amplitude <1.0dBpp
Phase < 18 deg pp
Frequency = 20 Hz - 20 MHz , Equal Attenuators
D4/D2 D3/D1 B/D2 D4/B B/D1 D3/B Limit
Amplitude . < 0.3dBpp
Phase < 5degpp
Frequency = 20 Hz - 20 MHz, Unequal Attenuators
D3/D2 D4/D1 B/D1 D3/B B/D2 D4/B Limit
Amplitude < 0.5dBpp
Phase < 13 deg pp
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3-13 Receiver Crosstalk Test
Input Channel Receivers Maximum
R A B <-100dB
A R <—-100dB
B A R <-100dB
3-14 Receiver Return Loss Test
Receiver Actual Maximum
A atten 0 a8 <-25dB
atten 20 dB
R atten 0 dB <—2508
atten 20 dB
B atten 0 dB <—25aB
atten 20 dB
3-15A  Source Flatness And Absolute Accuracy Test
Frequency Actual Tolerance
zggsﬁﬁe) +1.0dB
(ngfn-egg)o e <1.5d8pp
3-15B Alten;ate Source Flatness And Absolute Accuracy Test
Frequency Amplitude Tolerance
Il Vottmeter measurements (enter readings or attach printout)
S5Hz
10 Hz
100 Hz
1 kHz
10 kHz
20 kHz
50 kHz
100 kHz 15dBm +1dB
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B Power Meter measurements

200 kHz
500 kHz
1 MHz
2 MHz
5MHz
10 MHz
20 MHz
50 MHz
100 MHz
120 MHz
140 MHz
160 MHz
180 MHz
200 MHz
Flatness (max. - min.) <15dB
3-16  Source Attenuator Accuracy
Amplitude Upper limit Max Min Lower limit
+12 dBm Ref Ref
+8 dBm -38dB -42d8
+4 dBm —-78dB -82dB
4 dBm —15.68 dB - 16.32 dB
20 dBm —31.36dB —3264dB
36 dBm —47.04dB —48.96 dB
3-17  Source Distortion And Spur Test
HP 35178 ::(le:suency Actual Maximum
250 kHz < -25dB
459 kHz < —-25dB
10 MHz < —25dB
100 MHz <- 2508
150 MHz < —-250d8
200 MHz < —-25dB
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:';g:;lsy Test Frequency Actual Maximum
50 MHz 250.25 MHz <— 50dBc
200.25 MHz < — 50 dBc
100.25 MHz < — 50 dBc
150.25 MHz < — 50 dBc
100 MHz 200.25 MHz <- 50dBc
100.25 MHz <— 50dBc
99.75 MHz < — 50dBc
200.50 MHz < — 50dBc
0.25 MHz < — 50dBc
150 MHz 150.25 MHz <— 50dBc
0.25 MHz <— 50dBc
150.50 MHz < — 50dBc
0.50 MHz < — 50dBe
151.00 MHz <— 50dBc
149.75 MHz <— 50dBc
200 MHz 100.25 MHz < — 50 dBc
89.75 MHz < — 50dBc
0.50 MHz < — 50dBc
199.50 MHz < — 50dBc
201.00 MHz < — 50dBc
199.00 MHz <-— 50dBc
0.75 MHz 300.25 MHz < — 50dBc
301.00 MHz <— 50dBc
99.75 MHz 400.00 MHz < — 50dBc
10.75 MHz 11.25 MHz <— 50dBc
98.75 MHz 99.25 MHz < — 50dBc
198.75 MHz 190.25 MHz < — 50dBc
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3-18 Source Phase Noise Test
HP 35778 Source Offset Marker Ref Noise Maximum
Frequency Frequency Reading Level Level Level
1.75 MHz 100 Hz - = <- 70dBc
1 kHz - = <—- 70dBc
10 kHz - = < — 70dBc
199.75 MHz 100 Hz - = <— 70dBc
1 kHz - = < — 70dBc
10 kHz - = < — 70dBc
3-19 APISPUR TEST
HP 3577B 1360 Hz 2720 Hz Maximum
Frequency Offset Offset Level
1.7636 MHz <— 50dBc
199.7636 MHz <— 50dBc
3-20 TIMEBASE TEST Actual Maximum Opt. 001 only
Freq (ref)
Freq (test)
Time (hours)
Calculated stability = Limit <= 04167
Freq(Ref)— Freq(Test)
Time(Hours)
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Section IV

Semiautomated Performance Test Guide
—

Introduction

* This guide contains installation and operating information for the Semiautomated Performance Test
Disk. The performance test disk contains a program that semiautomates the operation verification
tests and performance tests for HP 3577B Network Analyzer. The disk also contains the programs
printed in this manual. Whenever possible, the semiautomated performance test program follows
the manual performance test procedures.

Note The Semiautomated Performance Test Program meets or exceeds 4:1 uncertainty
# ratios when using the recommended test equipment given in table 4-1.
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Safety Considerations

Although the HP 3577B Network Analyzer is designed in accordance with international safety
standards, this manual contains information, cautions, and warnings that must be followed to ensure
safe operation and to keep the unit in safe condition. The operation verification and performance
test procedures must be performed by trained service personnel who are aware of the hazards
involved (such as fire and electrical shock).

Warning Any interruption of the protective (grounding) conductor inside or outside

a the unit, or disconnection of the protective earth terminal can expose

operators to potentially dangerous voltages.

Under no circumstances should an operator remove any covers, screws,
shields or in any other way access the interior of the HP 3577B Network
Analyzer. There are no operator controls inside the analyzer.

Features of the Semiautomated Test Program

The program can reduce performance test time from 8 hours to 3 hours and the operation
verification test time from 2 hours to 1 hour.

Since this is an HP BASIC language program, the program can operate on an HP 9000 Series -
200 or 300 computer, or on an HP 3577B Option 1C2 Network Analyzer (HP Instrument
BASIC).

The program is designed to use any of the recommended test equipmient listed in table 4-2.
Other equipment may be used if it meets or exceeds the listed critical specifications.

The program can automatically create a printout similar to the Performance Test Record.
The program can "beep” when equipment connections need to be changed.

The program can start the test sequence at any test in the operation verification or performance
test list.

The program can stop after each measurement or alternatively, only if a failure occurs.
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Overview

This program consists of five files, ITM3577, OP_VER_2CH, OP_VER _3CH, PERF_2CH, and
PERF_3CH.

ITM3577 is the HP Instrument BASIC Test Manager program. ITM3577 contains the test program
and manages its execution. Since ITM3577 reads the OP_VER_2CH, OP_VER_3CH, PERF _2CH,
and PERF_3CH procedure files, the disk must remain in the disk drive during testing and the disk
drive must be connected to HP-IB.

OP_VER _2CH is the operation verification procedure for a standard HP 3577B.

OP_VER 3CH is the operation verification procedure for an HP 3577B Option 002 (adds
third receiver).

PERF 2CH is the performance test procedure for a standard HP 3577B.
PERF 3CH is the performance test procedure for an HP 3577B Option 002.

All four files contain an ordered list of tests, and each test contains one or more measurements.
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Semiautomated Tests Versus Manual Tests

The semiautomated tests differ from the manual tests in the following ways.

4-4

The Receiver Residuals and Noise Test in the service manual is split into two tests in the
semiautomated tests; the Receiver Residuals Test and the Receiver Noise Test.

The Receiver Level Flatness and Absolute Accuracy Test in the service manual is divided into
two tests; the 50 Q Flatness and Accuracy Test and the 1 MQ Flatness and Accuracy Test. The
test method for each test has also been modified. The semiautomated test corrects for the error
of the cables, attenuators, and power splitter. It also verifies the flatness of the W&G EPM-1
Power Meter in the 5 to 10 Hz frequency range using the method in test 3-22. In the 1 MQ
Flatness and Accuracy Test, the impedance of the attenuators is measured and is used to
calculate the absolute amplitude levels.

The Alternate Receiver Level Flatness and Absolute Accuracy Test in the service manual which
eliminates the required use of the W&G EPM-1 Power Meter is not included in the
semiautomated tests.

The semiautomated Source Flatness and Absolute Accuracy Test corrects for errors due to the
power splitter, cables, and attenuators.

The Alternate Source Flatness and Absolute Accuracy Test in the service manual which uses a
voltmeter and an HP 436A Power Meter instead of a W&G EPM-1 Power Meter is not included

in the semiautomated tests.

The Frequency Stability Test in the service manual is not included in the semiautomated test.
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Recommended Test Equipment

The equipment required to run the semiautomated test is listed in table 1-2. Other equipment may
be substituted for the recommended model if it meets or exceeds the listed critical specifications.

In addition to the recommended test equipment, you need either an HP 3577B Option 1C2

( HP Instument BASIC) and a disk drive, or an HP 9000 Series 200 or Series 300 computer with a
disk drive, HP BASIC 5.0 or greater, 1/2 megabyte of program memory, and the IO and CRTX
binaries.

Also, if you want the test record to be automatically printed, you need an HP-IB printer.

Note If you want the printer to automatically leave top and bottom margins on every
6 page, enable perforation skip mode (see your printer’s manual for directions).

Program Controlled Test Equipment

This program can automatically control the following instruments. If you use a test instrument other
than those shown here, the program prompts you to set the instrument state during testing.

Table 4-1. Recommended HP-IB Equipment

Test Equipment ,Recommended Model
Frequency Synthesizer HP 33258
HP 3325A
HP 3326A
Digital Voltmeter HP 3458A
Signal Generator HP 8662A
HP 8660C
HP 8660D
HP 8663A
Spectrum Analyzer HP 85688
HP 8568A
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How to Load the ITM Program

Using an HP 8000 Series 200 or Series 300 Computer

1. Using HP-IB cables, connect the HP 3577B Network Analyzer to the test instruments, printer,
and computer.

2. Load BASIC.

3. Insert the Semiautomated Performance Test Disk into the computer’s disk drive. Make sure
the disk drive is the current Mass Storage IS device.

Note If you want to remove the softkey typing aids, type SCRATCH KEY.

v

4. Type GET “ITM3577" and then type or press RUN.

Note If you are using an HP 9000 Series 300 computer, you may need to press the
d Shift-User and Menu keys to display the ITM program softkeys.

5. On the HP 3577B Network Analyzer, press the following keys:
[LCL]
[ ANALYZER ADDRESS ]

6. Record the analyzer’s HP-IB address for later use.
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. Using an HP 3577B Option 1C2 (HP Instrument BASIC)

7. Using HP-IB cables, connect the HP 3577B Network Analyzer to the test instruments, disk
drive, and printer. ‘

8. Insert the Semiautomated Performance Test Disk into the disk drive connected to the analyzer.

9. Press the following keys:

[LCL]
[ DISK ADDRESS }
Enter the disk drive address using the numeric keypad (e.g. 4 if the HP-IB address is 704).
[ DISK UNIT] _ o
Enter the drive number of the disk drive using the numeric keypad (e.g. 0 or 1).
Toggle to
[ SYS CTLR ON OFF ]
[ RECALL ]
{ GET PROGRAM ]
key in
ITM3577
[ENTER ]

10. After the get program is loaded, press the following keys:

o [SPCLFCTN]
‘ [ RUN PROGRAM ]
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How to Use the ITM Program

1.
2.
3.

Review “Softkey Descriptions.”
Press [ TITLE PAGE ] and enter the information for the title page of the test record.

Press [ EQUIP CONFIG ] and enter the calibration due date, HP-IB address, model and trace
number for each test instrument.

Press [ TEST CONFIG ] and enter the procedure, stop conditions, beeper prompt, and HP-IB
address for the analyzer and for the printer.

- Press [ START TESTING ] and then press [ START BEGINNING ], [ START MIDDLE ], or [ ONE TEST ] and

follow the directions on the display.

Note If you are using an HP 3577B with HP Instrument BASIC and you want to

pause the program and return the analyzer to front
panel control, press [ SPCL FCTN ]. To continue the program,
press:
[ SPCLFCTN ]
[ CONTINUE PROGRAM ]




Semiautomated Performance Test Guide

Softkey Descriptions
Softkey Descriptions
Note If you are running the program on an HP 3577B Network Analyzer with
HP Instrument BASIC and you are prompted to enter names or numbers, use
the numeric key pad and the knob to select characters.

ITM Main Menu

Load and run the ITM program to display the following softkeys:

[ START TESTING ]

[ TEST CONFIG ]

[ EQUIP CONFIG ]

[ TITLE PAGE ]

[STOPITM]

Press [ START TESTING ] to display a menu that allows you to start testing with any
test or to select just one test in the list. Before pressing this softkey, use
[ TEST CONFIG ] and [ EQUIP CONFIG .

Press [ TEST CONFIG ] to display the test configuration and a menu that allows you to
enter the procedure, stop conditions, beeper prompt, and HP-IB address for the
analyzer and printer.

Press [ EQUIP CONFIG ] to display the test equipment configuration and a menu that
allows you to enter the model number, calibration due date, trace number, and

HP-IB address for each test instrument.

Press [ TITLE PAGE ] to display the test record title page information and a menu that
allows you to enter information for the analyzer.

Press [ STOP [TM ] to stop the ITM program.
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Start Testing Menu

Press [ START TESTING ] to display the following softkeys:

[ START BEGINNING ]

[ START MIDDLE ]

[ ONE TEST]

[ RETURN]

Press [ START BEGINNING ] to print the test record title page information and to start
the selected test procedure at the beginning,

Press [ START MIDDLE ] to display a list of all the tests in the selected procedure.
Testing starts with the test you select and continues through the remainder of the
tests in the list.

Press [ ONE TEST ] to display all the tests in the selected procedure. The test you
select is the only test performed.

Press [ RETURN ] to return to the ITM main menu.

Start a test to display the following softkeys:

[ STOP TESTING ]

[ RESTART TEST]

[ RESTART MEAS ]

Press [ STOP TESTING ] to stop the test and return to the ITM main menu.

Press [ RESTART TEST ] to start the current test over. Any connection prompts are
repeated.

Press [ RESTART MEAS ] to start the current measurement again.

The following softkeys also appear when the program is waiting for you to press [ CONTINUE ]:

[ STOP BEEPING ]

[ CONTINUE ]
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Press [ STOP BEEPING ] to turn off the beeper prompt for the remainder of this
measurement.

Press [ CONTINUE ] to continue testing after following the directions on the display.
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. Test Configuration Menu

Note Use the following to determine HP-IB addresses:

v

100 x (interface select code) + (primary address)

When using HP Instrument BASIC, the internal interface select code for the
HP 3577B analyzer is 8 and the primary address is ignored. Since the analyzer’s
primary address is ignored, use 800 for its HP-IB address. The interface select
code for the printer and test equipment is 7 (for example, if the primary address
is 8, the HP-IB address is 708).

Press [ TEST CONFIG ] to display the test configuration and the following softkeys:

[ DUT ADDRESS ]

[ PRINTER ADDRESS ]

' [ PROCEDURE ]

[ STOP AFTER]

[ BEEPER ]

[RETURN ]

Préss [ DUT ADDRESS ] to enter the HP-IB address for the HP 3577B Network
Analyzer.

Press [ PRINTER ADDRESS ] to enter the HP-IB address for the printer. To disable
the printer, set the printer address to 0.

Press [ PROCEDURE ] to select operation verification tests (OP_VER_2CH and
OP_VER_3CH) or performance tests (PERF_2CH and PERF 3CH).

Press [ STOP AFTER ] to select "stop after limit failure", "stop after each
measurement”, or "do not stop after a measurement”. If [ Limit Failure ] is selected,
the program stops after the failing measurement is displayed, but before it is
printed. At this point you can continue on and print the failing measurement or
restart the measurement. :

Press [ BEEPER ] to toggle the beeper on and off. When the beeper is on, the
program beeps approximately every 2 minutes while waiting for you to follow the

directions on the display and press [ CONTINUE ].

Press { RETURN ] to return to the ITM main menu.
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Equipment Configuration Menu

Press [ EQUIP CONFIG ] to display the test equipment configuration and the following softkeys:

Note If you select [ Other ] for model, the program prompts you to type in a model, trace
d number, and calibration due date but not an HP-IB address.

[ ANALYZER ] Press [ ANALYZER ] to enter the model, trace number, HP-IB address, and
calibration due date for the spectrum analyzer.

[ SYNTHESIZER ] Press [ SYNTHESIZER ] to enter the model, trace number, HP-IB address, and
calibration due date for the frequency synthesizer.

[ SIG GEN ] Press [ SIG GEN ] to enter the model, trace number, HP-IB address, and calibration
due date for the signal generator.

[ RATIOXFMR ] Press [ RATIO XFMR ] to enter the model, trace number, and calibration due date.

[ VOLTMETER ] Press [ VOLTMETER ] to enter the model, trace number, HP-IB address, and

calibration due date for the voltmeter.

[ POWER METER ] Press [ POWER METER ] to enter the model, trace number, and calibration due date
for the power meter.

[ RETURN ] Press [ RETURN ] to return to the ITM main menu.
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Softkey Descriptions

Press [ TITLE PAGE ] to display the title page information and the following softkeys:

Note The title page information is printed at the beginning of the test procedure.

v

[CALENTITY ]
[ENTITY ADDRESS ]

[ TESTED BY ]

[ REPORT NUMBER ]

- [CUSTOMER ]

[MORE]

- [RETURN]

[ TRACE NUMBER]]
[OPTIONS ]

[ DATE ]

[TEMP]

[ HUMIDITY ]

[ LINE FREQUENCY ]

[ MORE ]

Press [ CAL ENTITY ] to enter the name or number of the testing entity.
Press [ ENTITY ADDRESS ] to enter the address of the testing entity.

Press [ TESTED BY ] to enter the name or identification number of the person
performing the test.

Press [ REPORT NUMBER ] to enter the analyzer’s report number.

Press [ CUSTOMER ] to enter the name or identification number of the person
requesting the test.

Press [ MORE ] to display the next page.

Press [ RETURN ] to return to the ITM main menu.

Press [ TRACE NUMBER ] to enter the analyzer’s trace number.

Press [ OPTIONS ] to enter the analyzer’s options.

Press [ DATE ] to enter the test date.

Press [ TEMP ] to enter the temperature of the environment during the test.
Press [ HUMIDITY ] to enter the huinidity of the environment during the test.
Press [ LINE FREQUENCY ] to enter the power line frequency.

Press [ MORE ] to display the first page.
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Tests Requiring Equipment Connection Changes

The following tables show which tests require you to change the equipment connections relative to
the connections for the previous test. The tests are listed in the order they are performed.

Table 4-2. Equipment Connections
for Operation Verification Tests

Test Name New Setup
1. Self Tests yes
2. |/0 Port yes
3. Receiver Residuals yes
4. Receiver Noise no
5. Mag. vs. Phase yes
6. Source Distortion and Spurs yes
7. Source Flatness and Accuracy yes

Table 4-3. Equipment Connections

for Performance Tests

Test Name New Setup
1. Self Tests yes
2. /0 Port yes
3. Receiver Crosstalk yes
4. Receiver Ratio Amplitude and Phase yes
5. Source Attenuator Accuracy yes
6. Receiver Residuals yes
7. Receiver Noise no
8. Receiver Return Loss yes
9. On Carrier Return Loss yes
10. Dynamic Accuracy yes
11. Mag. vs. Phase yes
12. Source Distortion and Spurs yes
13. Source Phase Noise no
14. API Spurs no
15. 50 Ohm Flatness and Accuracy yes
16. 1 MOhm Flatness and Accuracy yes
17. Source Flatness and Accuracy yes
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Measurement Uncertainty

Using Recommended Test Equipment

Using Other Test Equipment

Performance Test : - - - -
Measurement Uncertainty | Ratio | Measurement Uncertainty | Ratio
1. Self Tests NA NA NA NA
2. 1/0 Port NA NA NA NA
3. Receiver Crosstalk +0.75dB NA' NA'
4. Receiver Ratio Amplitude +0.02dB >10:1
and Phase + 0.2 deg. ~10:1
5. Source Attenuator Accuracy
4 dB atten +0.02dB 9.75:1
8 dB atten +0.02dB 9.75:1
16 dB atten +0.02dB >10:1
32 dB atten +0.02 dB >10:1
48 dB atten +0.05dB >10:1
6. Receiver residuals +0.75dB NA' NA'
7. Receiver noise +0.75dB NA' NA'
8. Receiver Return Loss +1.75dB NA' NA'
9. On Carrier Return Loss +1.00 dB NA' NA'
10. Dynamic Accuracy
Magnitude with ratio
transformer setting:
10 "~ +2.205 ppm >10:1
0.31623 +2.205 ppm >10:1
0.2 +2.205 ppm >10:1
0.05 +1.603 ppm >10:1
0.025 +1.147 ppm >10:1
0.01 + 0.741 ppm >10:1
0.0031623 +0.436 ppm >10:1
0.001 +0.265 ppm >10:1
0.0001 +0.114 ppm >10:1
0.00001 + 0.066 ppm >10:1
Phase + 50 m deg. >1031
11. Mag. vs. Phase +0.001 dB >10:1
12. Source Distortion and spurs +25dB NA' NA'
13. Source Phase Noise +15dB? NA' NA'
14. API Spur +25dB NA' NA'
15. 5022 Hlatness and Accuracy
@100 KHz +0.035dB 5.6:1
20 Hz-20 MHz +0.035dB 8.2:1
5 Hz-200 MHz
5Hz-10 Hz +0.13dB 41
10 Hz-50 MHz +0.035dB >10:1
50 MHz-100 MHz +0.045dB >10:1
100 MHz-200 MHz +0.06 dB 9.3:1

' open-ended specification

2 root-sum-squares calculation method
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Measurement Uncertainty

Measurement Uncertainty Continued

Using Recommended Test Equipment Using Other Test Equipment
Performance Test - - - -
Measurement Uncertainty | Ratio | Measurement Uncertainty | Ratio
16. 1 MQ Flatness and Accuracy
@100 KHz +0.035dB 5.6:1
20 Hz-20 MHz +0.035dB >10:1
5 Hz-20 MHz
5Hz-10 Hz +0.013dB 6.8:1
10 Hz-20 MHz +0.035dB >10:1
17. Source Flatness and Accuracy
@100 KHz
5 Hz to 200 MHz +0.035dB >10:1
SHzto 10 Hz ‘
10 Hz to 50 MHz +0.13dB 9.6:1
50 Hz to 100 MHz +0.035dB >10:1
100 Hz to 200 MHz +0.045dB >1011
+0.06 dB >10:1

' open-ended specification
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Adjustments

5-1 Introduction

This section describes adjustments and checks required to bring the instrument within the
specifications listed in table 1-1. Perform these procedures only if the specifications of table 1-1 are
not met, if instructed to do so in the troubleshooting section, or after replacing a component. Do
not perform these procedures as a routine maintenance procedure.

Table 5-1 lists the adjustment procedure and it’s description in tabular form. Table 5-2 lists all
interrelated adjustments. Table 5-3 lists possible solutions for failing performance tests.

Note Before performing any adjustments, allow the instrument to warm up for 1 hour.
d Adjustments must be made with all internal shields and covers in place and the
instrument in thermal equilibrium.

5-2 Equipment Required

Table 1-2 lists the equipment required for the adjustment procedures. Any equipment which meets
the critical specifications given in the table may be substituted for the recommended model.

.
‘
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5-3 Safety Considerations

Although the HP 3577B is designed in accordance with international safety standards, this manual
contains information, cautions, and warnings which must be followed to ensure operation and to
keep the unit in safe condition. Service and adjustments should be performed only by qualified
personnel who are aware of the hazards involved.

Warning Any interruption of the protective (grounding) conductor inside or outside
“‘ the unit, or disconnection of the protective earth terminal is likely to make

the unit hazardous. Capacitors inside the HP 3577B may still be charged
even though the HP 3577B has been removed from mains supply.
Only fuses with the required rated current and specified type should be
used for replacement. The use of repaired fuses and short circuiting of
fuse holders is not permitted. Whenever it is likely that the protection
offered by the fuse has been impaired, the HP 3577B must be made
inoperative and secured against unintended operation.
Adjustments described in this section are performed with the protective
covers removed and power applied. Energy available at many points can,
if contacted, result in personal injury.
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5-4 Related Adjustments

The following adjustment procedures are written so that all interactive adjustments are descibed
together. Adjustment procedures which interact with other adjustment procedures are listed in

table 5-2. Also listed in table 5-2 are the Performance Tests which should be run after an adjustment
assure the instrument meets the specifications listed in table 1-1. Table 5-3 lists adjustment
procedures, possible problems, and padding parts to correct failing performance tests. Performance
tests which are also included in the Semiautomated Performance Test are indicated by the footnote
in table 5-3.

Table 5-1. Adjustments List

dju Reference djustment i -
g : IN;::::M Desiegnatcor ‘I\’al:las;:gph sSeI:::te Description
A71R44 5-21 : VGA DC Offset
A71C112 5-22 Input Capacitance
A71C114 5-23 20 dB Attenuation
PHASE ADJ A71R74 - 5-29 Input Phase Zero
RTN LOSS ADJ A71R172 5-26 Return Loss
FLATNESS ADJ A71R173 5-28 Level Flatness
LO FEED THRU A71R141 5-24 L.0. Feedthrough
ADJ A71L3 5-19 250 kHz Fitter
A71L4 5-19 250 kHz Fitter
A71L5 5-19 250 kHz Filter
50Q GAIN ADJ A71R71 5-26 50Q Gain
HIGH IMPED GAIN A71R76 5-27 HI Z Gain
ADJ
A71C26 5-20 10 kHz Filter
A71C20 5-20 10 kHz Filter
R PHASE ADJ A4C50 5-15 R Channel LO Qutput Level
A PHASE ADJ A4C70 5-15 A Channel LO Output Level
B PHASE ADJ A4C90 5-15 B Channel LO Output level
A25 L1 5-13A 200 MHz Bandpass 1
AdL2 5-13B 300 MHz Fitter 1
A41L3 5-13B 300 MHz Filter 1
AdL4 5-138 300 MHz Filter 2
A415 5-13B 300 MHz Fitter 2
A4L7 5-14 200 MHz Fitter Zero
A418 5-14 200 MHz Filter Zero
A419 5-14 200 MHz Filter Flatness
A41100 5-14 200 MHz Filter Zero
A4L101 514 200 MHz Filter Zero
A41102 5-11 200 MHz Fitter Flatness
A5R9 5-10 Offset Tuning Range
10 MHz ADJ A6 R12 5-6 10 MHz Tuning Range
" | A6L33 5-7 300 MHz peaking
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Table 5-1. Adjustments List Continued
Adjustment Reference Adjustment Service -
Name Designator Paragraph Sheet Description
A71R44 5-21 VGA DC Offset
API 1 ADJ A17R76 5-31 API1
AP12 ADJ A17 R74 5-31. API2
AP 3 ADJ A17 R73 5-31 API3
API 4 ADJ A17 R88 5-31 APl 4
A17 R161 5-11 VCO Tuning Range
100 kHz NULL A17 R107 5-12 100 kHz Pedestal Null
ADJ
STEP 1 A8 R142 5-17 Step Cal 1
LVLA1 A8 R144 5-17 Level Cal 1
STEP 2 A8 R157 5-17 Step Cal 2
LvL2 A8 R156 517 Level Cal 2
HIGH FREQ A8 C155 5-18 Source Flatness
RTN LOSS A8 C71 5-30 Output Return Loss
A8 L11 5-16 200 MHz Fitter 1
A8 L12 5-16 200 MHz Fifter 1
ABL13 5-16 200 MHz Fitter 1
ABL14 5-16 200 MHz Filter 2
A8 L15 5-16 200 MHz Filter 2
A8 L123 5-16 300 MHz Filter 2
A8 L124 5-16 300 MHz Filter 2
A8 L223 5-16 300 MHz Fitter 1
AB L224 5-16 300 MHz Filter 1
+15V ADJ A21 R122 5-5 +15V Qutput Level
—-15VADJ A21 R124 5-5 —15V Qutput Level
+5VADJ A21 R22 5-5 +5V Qutput Level
OVEN SHUT OFF A31R9 5-9 Shutdown Level
FINE FREQ ADJ A31R2 9-32 Fine Frequency
A31 U1 5-32 Coarse Frequency
CPU CLOCK ADJ AB3 C605 5-8 CPU CLOCK PLL
FREE-RUN FREQUENCY

54
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Table 5-2. Post Repair/Interactive Adjustments
‘ . Repaired/Adjusted Recommended Performance Check Paragraph
sub-block and/or Adjustment procedure Number
Ail A71 board analog repairs 1. All receiver adjustments 5-19 through 5-29
2. All receiver performance tests 3-7 & 3-9 through 3-14
All A71 board 1. All Operational Verification 3-5
digital repairs tests for the receiver board
2. Input 50Q Gain Adjustment 5-26
3. Input 1 MQ Gain Adjustment 5-27
All A4 board repairs 1. Receiver Level Flatness 3-13
‘ 2. Input 50 Gain Adjustment 5-26
3. Input 1 MQ Gain Adjustment 5-27
4. Input Phase Zero Adjustment 5-29
All AS board repairs 1. Check A5 Fault Isolation Signals 2-11
2. Source Distortion & Spur Test 3-17
All A6 board 1. Check A6 Fault Isolation Signals 2-11 repairs
All A17 APl and 1. Receiver Residuals & Noise Test 3-7
VCO repairs and adjustments 2. Source Distortion and Spur Test 3-17
3. Source Phase Noise Test 3-18
4. API Spur Test 3-19
5. Synthesizer 100 kHz Null Adjustment 5-12
: 6. API Adjustments . 5-31
All A8 Filter and 1. Source Distortion and Spur Test 3-17
Amplifier repairs 2. Source Flatness and Absolute 3-15
and adjustments Accuracy Test
3. Source Amplitude and Step Adjustments 5-17
4. Source Flatness Adjustment 5-18
A8 Freq Gain 1. Source Flatness and Absolute Accuracy Test 3-15
Error Correction 2. On Carrier Return Loss Test 3-8
and Amplitude 3. Source Amplitude and Step Adjustments 5-17
leveling repairs 4. On Carrier Return Loss Adjustment 5-30
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Table 5-2. Post Repair/Iinteractive Adjustments Continued
Repaired/Adjusted Recommended Performance Check Paragraph
sub-block and/or Adjustment procedure Number

All A61 board repairs

All A62/63 board repairs

All A16 board repairs

All A21 board repairs

All A31 board repairs
{Option 001 only)

—h

—h

—h

—h

. All Power On Self Tests
. All Service Diagnostics

. CPU clock adjustment
. Ali Power On Self Tests
. All Service Diagnostics

. DISP HP-IB Service Diagnostic

. Main Power Supply Fault Isolation
. Power Supply Adjustments

. Frequency Stability Test
. Oven Board 10 MHz Reference Frequency

Adjustment

NN
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Table 5-3. Performance Test Adjustments

Failing Performance Test
3-7 Receiver Residuals Test*
step h: frequency

0.0277777 MHz

0.000 MHz

Other

Receiver Noise Test*
step s: frequency
100 Hz
30 kHz
199 MHz

3-8 On Carrier Return Loss Test*
3-8 Dynamic Accuracy Test*
step u.: magnitude

lower ratio
transformer settings

3-10 Mag. vs. Phase Test*
stepl

3-11A Receiver Level Flatness and
Absolute Accuracy Test*

step r. 50Q Flatness & Accuracy Test*
step r: 1 MQ Flatness & Accuracy Test*

step v. 50 Q Flatness & Accuracy Test
(5 Hz - 200 MHz)*

step v: 1 MQ Flatness & Accuracy Test
(5 Hz - 20 MHz)*

frequencies < 10 MHz

Adjustment Procedure

5-24 5-31
5-24

5-30

5-21

A71 R44 adj. until the test
passes or do adj. 5-21

5-26
5-27

5-28

5-23

Possible Problem or Padding Part

A17 R76

Low output from A4, A71 first I[F mixer

A71 before the first mixer A11U61

Boards not screwed into card nest
improperly seated input shield on
receiver board

Broken RF cables

60 dB attenuator on A8

A71 first IF to (mixer, op amps in 10 kHz IF)
A4 local oscillator levels

Check for ground loops before
doing any adjustments. Set up must
be as specified in figure 3- 3

Low power supply

A71 input buffer relay
A71 input buffer

A71 first mixer

A4 low local osc. levels

A71 first mixer to input connector inclusive
A71R140

*Semi-automated Test provided.
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HP 3577B

Table 5-3. Performance Test Adjustments Continued

Failing Performance Test

3-11B Alternate Receiver Level Flatness
and Absolute Accuracy Test*

step dd

step ii

steprr

steptt: 1 MQ

frequencies MHz

3-12 Receiver Ratio Amplitude & Phase*

step s : (Magnitude 100 kHz)*
step v : (Phase 100 kHz)*

step x : (Phase 5 Hz — 200 MHz)*
tor 1 MQ (Phase 5 Hz - 20 MHz)*

step aa : Magnitude (5 Hz - 200 MHz)*
for1 M Q (5 Hz - 20 MHz)*

step at : Phase (20 Hz - 20 MH2)*

step aw : Magnitude (20 Hz — 20 MHz)*
step at : frequencies < 100 Hz

3-13 Receiver Crosstalk Test*

3-14 Receiver Return Loss Test*

3-15A Source Flatness & Accuracy Test*
stepy: Flatness (5 Hz - 200 MHz)*
step x : Accuracy (at 100 kHz)*

3-15B Alternate Source Flatness &
Accuracy Test*

step j

stepk

stepo

3-16 Source AttenuatorAccuracy Test*
3-17 Source Distortion & Spurs Test*
step ¢ : 2nd harmonic of 100 MHz*
stepf: Spur*

3-18 Source Phase Noise Test*

3-19 APl Spurs Test*

Adjustment Procedure

5-26
5-28
5-27

5-23

5-26
5-29

5-13A

5-25

5-18
5-17

5-17

5-18

5-11
5-11

5-31

Possible Problem or Padding Part

Same as 3-11Astepv
Same as 3-11Astepr

Cables in the box not properly hooked up.
It parts were replaced,

see Service notes

HP 3577A-11/13

It parts were replaced, see Service
note HP 3577A-12

Same as 3-12 step hh

Vary the length of A71 R140
A1 G101

A71U43

If A71 K1 or A71 K2 was replaced, lead
length can affect return loss.

A8
60 dB attenuator on A8
A8Q45

A17 voltage regulators
A17VCO

*Semi-automated Test provided.

5-8



HP 35778

Adjustments
5-5 Power Supply Adjustments

5-5 Power Supply Adjustments

Description:

This procedure checks and adjusts all power supplies on the A21 Main Power Supply board for
correct voltage and minimum line related ripple.

Procedure:

Equipment:
Digital Voltmeter

Warning

@

Adjustments made to the power supply are in close proximity to terminals
with AC voltages capable of causing personal injury. The main power
supply filter capacitors are charged to approximately 250 V. Even with the
power switch in the OFF position, these voltages may be present. Before
making equipment connections to the FET POWER and FET DRIVE circuits,
turn OFF the instrument’s power switch, remove the power cord, and place
jumpers A21W1 and A21W2 into the TEST position using insulated pliers.
The jumpers must remain in the TEST position for approximately 2 minutes
to insure the capacitors are fully discharged. After performing these
steps, make all equipment connections and connect the instrument to the
power line.

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the bottom
cover. Connect the instrument to the power line, and turn the POWER switch ON.

b. Set the voltmeter as follows:

Function DC
Range AUTO
Trigger Internal
Math OFF
Sample Rate Maximum

c. The switching power supply monitors the +5 V power supply, so this supply must be loaded
nominally when making adjustments. Verify connection of power supply cables to A21J1,
A21J2, and A21J8. '

d. Connect the voltmeter negative terminal to the instrument chassis.
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e. Connect the voltmeter positive terminal to TP26. If necessary, adjust A21 R22 for +5.10

= 0.02V.
Note The + 15 V and - 15 V power supplies derive their reference from the +5 V supply.
i If the +5 V supply is not within specifications, do not adjust the 15 V supplies.

f. Connect the voltmeter positive terminal to TP8. If necessary, adjust A21 R122 for
+15.00 (- 0.00,4-0.05) V.

g. Connect the voltmeter positive terminal to TP9. If necessary, adjust A21 R124 for
-15.00 £0.05 V.

‘h. Connect the voltmeter positive terminal to TP10. The voltmeter should read +8.0 V
+ 1.0V.

Note The + 8 V power supply is not adjustable. This power supply feeds unregulated
# dc voltage to the A6 Reference and A17 Synthesizer boards. if the voltage is not
correct, turn the POWER switch OFF and remove the A6 and A17 boards. Turn
the POWER switch ON, and check the +8 V supply again. If there is no change in
the supply voltage after the boards are removed, the problem is most hkely on the
A21 Main Power Supply board.

1. Move the voltmeter negative terminal to TP12.

Note The isolated +5 V supply is isolated from the other instrument power supplies by
# transformer T1. Be sure to use the correct ground when checking this supply.
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| j- Connect the voltmeter positive terminal to TP11. The voltmeter should read +5.00
. +0.25V.
Note The isolated +5 V supply is not adjustable. If the voltage is not correct, disconnect
# the cable from A21J2 while monitoring the supply to determine if the A16 HP-IB
board is affecting the supply. If there is no change in the supply voltage when the

cable is removed, the problem is most likely on the A21 Main Power Supply board.

k. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the HP 3577B to its original state.
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5-6 Reference Board 10 MHz Oscillator Adjustment

Description:

This procedure adjusts the free run frequency of the 10 MHz oscillator on the A6 Reference board.
This 10 MHz oscillator either free runs or is phase locked to the 10 MHz oven (for Option 001) or
to an external reference and is the source of all frequencies in the HP 3577B.

Equipment:
Counter
BNC Cable-48 inch

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Connect the instrument to the power line, and turn the POWER switch ON.

b. Remove the cable from A6J6 and any external reference from the rear panel.
c. Connect the counter to the rear panel 10 MHz output.

d. Place the jumper A6 W1 in the test position. This places the switchable loop filter in the
wideband mode and allows the 10 MHz VCXO to free run.

e. Adjust A6 R12 for a counter frequency reading of 10 MHz + 5 Hz.

f. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the HP 3577B to its original state.
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5-7 300 MHz Output Level Peaking Adjustment

Description:

This procedure adjusts the 300 MHz output filter pass element on the A6 Reference board.
Adjusting the filter center frequency controls the 300 MHz output level.

Equipment:
Spectrum Analyzer
Service Accessory Kit

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top cover.
b. Place the A6 Reference board on the extender board.

c. Connect the instrument to the power line, and turn the POWER switch ON.

d. Connect the spectrum analyzer to A6J3.

e. Adjust A61.33 for the maximum 300 MHz spectrum analyzer reading. (This adjustment is
inside the shielded assembly and can be made through the top cover of the shield.) This
reading should be between — 5 and — 2 dBm (check 2nd [600 MHz] harmonic to see if it is less
than — 40 dBm).

f. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the HP 3577B to its original state.
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5-8 CPU Clock Adjustment

Description:

This procedure adjusts the CPU clock PLL fre-run frequency. This insures that the PLL can lock to
the reference board 1 MHz signal during environmental extremes.

Equipment:
Counter
10:1 Probe

Procedure:

a. Move A62 or A63 W71 to 1IMHz DISABLE position.

b. Press the A62 or A63 SW1 RESET.

c. Check for a “1 MHz FAILURE” message after power up.

d. Install a 10:1 probe in the frequency counter IMQ input.

e. Connect the counter external reference to the HP 3577B EXT REF IN at the rear panel.

f. Connect a 10:1 probe to A62 or A63 TP3 MCLK and set the counter to read out in

frequency.
Note Use only a 10:1 probe with ground clip. A 1:1 probe or a BNC cable with alligator
d clips will capacitively load the MCLK signal and may result in erratic operation.

g Adjust A62 or A63 C605 for a counter reading of 10 MHz + 50 kHz (9.95 MHz-10.05 MHz).

h. Move A62 or A63 W71 to the 1 MHz ENABLE position. The counter should read 10 MHz
+15Hz.

i. Press A62 or A63 SW1 RESET.

j- Check that the “1 MHz FAILURE” message does NOT appear.
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5-9 Oven Heater Shutdown Adjust (Option 001 only)

Description:

This procedure adjusts the heater shutdown trip point on the A31 Oven board. (The A31 Oven
board is present on option 001 only.) This trip point sets the temperature that causes the HP 3577B
to disconnect from the oven reference when the oven is cold and connect when the oven has
warmed up.

Equipment:
Spectrum Analyzer
Service Accessory Kit

Procedure:

a. Turn OFF the instrument’s power switch, and remove the power cord. Remove the top
cover, and the cover above A31. Connect the instrument to the power line, but DO NOT
turn the POWER switch ON.

b. Connect the spectrum analyzer to A31J1 and set as follows:

Center Frequency 10 MHz
Reference Level 0 dBm
Span 1 MHz

c. Turn the HP 3577B line power ON. When the oven is cold, the 10 MHz signal on the
spectrum analyzer should be approximately — 100 dBm or lower. To check, set the spectrum
analyzer reference level to — 80 dBm and the span to 1 kHz.

d. After approximately 20 minutes, when the oven is sufficiently warm, the 10 MHz signal on
the spectrum analyzer should be approximately 0 dBm. Adjust A31 R9 until the 10 MHz
signal on the spectrum analyzer drops out, then back off A31 R9 about 10 degrees or until
the signal just appears.

e. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the HP 3577B to its original state.
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5-10 Offset Board Oscillator Tuning Range Adjustment

Description:

This procedure adjusts the 300.25 MHz oscillator voltage controlled tuning range on the A5 Offset
board. This is required to ensure that the oscillator remains phaselocked under all environmental

conditions. :
Equipment:
Spectrum Analyzer
Service Accessory Kit
Procedure:

5-16

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top cover.
b. Place the AS Offset board on the extender board.
c. Connect the instrument to the power line, and turn the POWER switch ON.

d. Connect ASJ2 to A6J4 (normal connection) using extender cables. Set ASW3 to the test
position.

e. Connect the spectrum analyzer to ASJ1 and set as follows:

Center Frequency 300.25 MHz
Reference Level +10dBm
Span 50 MHz

f. Press the Max Hold function, if available, on the spectrum analyzer. The VCO ramps over
its tuning range, and the spectrum analyzer display should show a waveform similar to a
bandpass filter.

g- Adjust ASR9 (inside the shield) for a spectrum analyzer span such that the waveform is
two-thirds above and one-third below 300.25 MHz. After any adjustment is performed, the
spectrum analyzer Max Hold values must be reset. On the HP 8568B, this is done by
pressing the Clear Write control. '

h. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the HP 3577B to its original state.
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5-11 Synthesizer Tuning Range Adjustment

Description:

This procedure adjusts the A17 Synthesizer board tuning range. This insures that the A17
Synthesizer can tune to all required frequencies during environmental extremes.

Equipment:
Spectrum Analyzer
BNC Cable-48 inch

Service Accessory Kit

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Place the A17 Synthesizer board on the extender board. Connect the instrument to
the power line, and turn the POWER switch ON.

b. Connect the spectrum analyzer 10 MHz REF OUT to the HP 3577B EXT REF IN using a
BNC cable. The EXT REF LED on the HP 3577B front panel should be lit.

c. Check that the green LED on the A17 Synthesizer board is lit. This indicates that the +8V
power supply is operational. :

d. With J3 on the A17 board disconnected, the red Unlock LED should be lit.

e. Connect A17J3 to A6J5 (normal connection) using the extender cable. The Unlock LED
should go out.

f. Connect the spectrum analyzer to A17J1 using the BNC to SMA cable.

g. Set the spectrum analyzer as follows:

Center Frequency 400 MHz
Frequency Span 300 MHz
Reference Level 0 dBm
Input Attenuation 10dB

Resolution Bandwidth  Auto

h. Press and continue to hold down the reset button on the A62/63 Main Processor board.
The output frequency should be 290 + 8 MHz. When the reset pushbutton is released, the
signal should jump to the high end of the VCO tuning range for approximately 2 seconds.

i. Using the spectrum anaiyzer, note the highest frequency of the signal when the reset
pushbutton is released.
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j- Adjust A17 R161 (within the shield) for a signal frequency of 515 + 10 MHz when the
pushbutton is released and the VCO is running at the high end of the frequency range.

k. Check that the low end of the frequency range is below 298 MHz. Repeat steps h through j
until both the lower and upper frequencies are within specification.

1. Disconnect the cable at A17 J3. The frequency of the largest signal on the spectrum
analyzer should be 290 + 8 MHz.

m. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the HP 3577B to its original state.
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5-12 Synthesizer 100 kHz Null Adjustment

Description:

This procedure adjusts the 100 kHz synthesizer reference frequency sideband present on the
synthesized signal to an acceptable level. This is required for proper signal purity of the A17
Synthesizer board.

Equipment;
Spectrum Analyzer
BNC Cable-48 inch

Service Accessory Kit

Procedure:

-a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Place the A17 Synthesizer board on the extender board and connect A17 J3 to
A61J5. Connect the instrument to the power line, and turn the POWER switch ON.

b. Connect the spectrum analyzer 10 MHz REF OUT to the HP 3577B EXT REF IN using a
BNC cable. The EXT REF LED on the HP 3577B front panel should be lit.

c. Set the HP 3577B sweep type to CW and frequency to 750 kHz.

d. Set the spectrum analyzer as follows:

Center Frequency 301 MHz
Frequency Span 225 kHz
Reference Level +5dBm

e. Connect the spectrum analyzer to A17 J1. Note the level measured at 301 MHz.

f. Adjust A17 R107 until the signal levels at 300.9 MHz and 301.1 MHz are at least 65 dB
below the level seen at 301 MHz.

g. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the HP 35778 to its original state.
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5-13A 300 MHz Band Pass Filter Adjustment

Description:

This procedure adjusts the 300 MHz band pass filter on the A25 board. This filter eliminates
30 MHz harmonics.

Equipment:
Spectrum Analyzer
Service Accessory Kit

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Connect the instrument to the power line, and turn the POWER switch ON.

b. Connect the spectrum analyzer 10 MHz REF OUT to the HP 3577B EXT REF IN using a
BNC cable. The EXT REF LED on the HP 3577B front panel should be lit.

c. Remove the cable connecting A25 J2 to A4 J1 and connect the spectrum analyzer to
A25J2.

d. Set the spectrum analyzer as follows:

Center Frequency 300 MHz
Frequency Span 0Hz
Resolution Bandwidth 300 Hz
Video Bandwidth 300 Hz
Sweep Time 10 sec

e. Adjust A25L1 for a maximum reading on the spectrum analyzer.

f. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the instrument to its original state.
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5-13B Local Os'cillator 300 MHz Filter Adjustments

Description:

This procedure adjusts both of the 300 MHz filters on the A4 Local Oscillator board. These filters
eliminate upper harmonics that can interfere with the peak detecting leveling loop.

Equipment:
Signal Generator
Spectrum Analyzer
3 dB Attenuator
Service Accessory Kit
Type N(m) to BNC(f) Adapter

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top cover.

~ b. Remove the A4 Local Oscillator board. Remove the shield and place the A4 board on the
extender board. Move jumper A4 W1 to the top right position.

c. Connect the signal generator output to A4J1 and the spectrum analyzer input to A4 J6
through the 3 dB attenuator.

d. Connect the instrument to the power line, and turn the POWER switch ON.
e. Set the signal generator for a 0 dBm, 300 MHz, CW signal.

f. Set the spectrum analyzer as follows:

Center Frequency 300 MHz
Frequency Span 0Hz
Resolution Bandwidth 300 Hz
Reference Level 0dBm
dB/Div 2dB
Sweep Time 10 sec

g- Adjust A4 L2 and A4 L3 for a maximum reading on the spectrum analyzer.

h. Increase the spectrum analyzer dB/Div to 10 dB, and wait for a complete sweep. Then press
Marker Normal, Marker A, and increase the center frequency to 600 MHz.

i. Increase the signal generator frequency to 600 MHz.

j- The spectrum analyzer reading should be at least 40 dB below the reading in step g.
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k. Set jumper A4 W1 to the bottom right position and jumper A4 W2 to the bottom left
position.

1. Connect the signal generator output to A4 J6 and the spectrum analyzer input to A4 J7
through the 3 dB attenuator.

m. Change the signal generator frequency to 300 MHz and the amplitude to +10 dBm.

n. Change the spectrum analyzer center frequency to 300 MHz, the dB/dlv to 2 dB, and the
reference level to +5 dBm.

0. Adjust A414 and A4LS5 for a maximum spectrum analyzer reading.

p- Increase the spectrum analyzer dB/Div to 10 dB, and wait for a complete sweep. Then press
Marker Normal, Marker A, and increase the center frequency to 600 MHz.

q. Increase the signal generator frequency to 600 MHz.
1. The spectrum analyzer reading should be at least 35 dB below the reading in step o.

s. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the HP 3577B to its original state.
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5-14 Local Oscillator 200 MHz Filter Adjustments

Description:

This procedure adjusts the 200 MHz filters on the A4 Local Oscillator board. These filters eliminate
the upper mixer harmonics that can interfere with the peak detecting leveling loop.

Equipment:
Spectrum Analyzer
Signal Generator
3 dB Attenuator
Service Accessory Kit
Type N(m) to BNC(f) Adapter

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top cover.

b. Remove the A4 Local Oscillator board. Remove the shield and place the A4 board on the
extender board. Move both A4 W4 and A4 W5 to the bottom left position.

c. Connect the signal generator output to A4 J9 and the spectrum analyzer to A4 J10 through
the 3 dB attenuator.

d. Connect the instrument to the power line, and turn the POWER switch ON.
e. Set the signal generator for a — 10 dB, 200 MHz, CW signal.

f. Set the spectrum analyzer as follows:

Center Frequency 200 MHz
Frequency Span OHz
Resolution Bandwidth 300 Hz
Reference Leve +5dBm
dB/Div 2 dB
Sweep Time 10 sec

g. Adjust A4L7 and A4L9 for a maximum reading on the spectrum analyzer.

h. Increase the spectrum analyzer dB/Div to 10 dB, and wait for a complete sweep. Then press
Marker Normal, Marker A, and increase the center frequency to 300 MHz.

i. Increase the signal generator frequency to 300 MHz.
j- Adjust A4 L8 for a minimum reading on the spectrum analyzer.

k. Repeat steps e through j until no further improvement can be made. The final 300 MHz
level should be at least 55 dB below the 200 MHz level.
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L. Set A4 WS to the bottom right position and A4W6 to the top left position.

m. Connect the signal generator to A4 J10 and the spectrum analyzer to A4 J11 through the
3 dB attenuator.

n. Return the signal generator frequency to 200 MHz, and set the amplitude to +10 dBm.

o. Change the spectrum analyzer center frequency to 200 MHz, dB/div to 1 dB, and sweep time
to 10 sec.

p- Adjust A4 1.100 and A4 L102 for a maximum reading on the spectrum analyzer.

q. Increase the spectrum analyzer dB/div to 10 dB and wait for a complete sweep. Then press
Marker Normal, Marker A, and increase the center frequency to 300 MHz.

r. Increase the signal generator frequency to 300 MHz.
s. Adjust A4L.101 for a minimum reading on the spectrum analyzer.

t. Repeat steps n through s until no further improvement can be made. The final 300 MHz
level should be at least 55 dB below the 200 MHz level.

u. Move A4 W6 to the top right position and A4 W7 to the bottom left position.
v. Set the signal generator for — 40 dBm, 200 MHz, CW signal.
w. Connect the signal generator to A4 J11 and the spectrum analyzer to A4 J12.

x. Set the spectrum analyzer as follows:

Center Frequency 200MHz
Frequency Span 0OHz
Resolution Bandwidth 300 Hz
Video Bandwidth 300 Hz
Sweep Time 10 sec
dB/Div 2dB

y. Adjust A41.201 for a maximum reading. If ﬁecessary, adjust the reference level on the
spectrum analyzer for a mid screen display.

z. Increase the spectrum analyzer dB/div to 10 dB and wait for a complete sweep. Then press
Marker Normal, Marker A and increase the center frequency to 300 MHz.

aa. Increase the signal generator frequency to 300 MHz.
ab. The 300 MHz level should be at least 25 dB below the 200 MHz level.

ac. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the HP 3577B to its original state.

5-24




HP 3577B Adjustments
5-15 Local Oscillator Leveling Loop/Flatness Adjustment

5-15 Local Oscillator Leveling Loop/Flatness Adjustment

Description:

This procedure adjusts the A4 Local Oscillator board output for maximum level flatness with respect
to frequency. This adjustment is required by the A71 Receiver boards in order to meet the dynamic
accuracy and absolute amplitude accuracy specifications.

Equipment:
Power Meter
Power Sensor
Service Accessory Kit
Type N(f) to BNC(f) adapter

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top cover.

b. Place the A4 Local Oscillator board on the extender board. Leave all interconnecting
cables disconnected unless instructed to do otherwise in this procedure.

c. Connect A4 J1 to A6 J3 (normal connection), A4 J2 to A17 J1 (normal connection), and A6
J5 to A17 J3 (normal connection) using extender cables.

d. Connect the power sensor to A4J4 using the proper adapters. Terminate A4 J3 and A4 J5
into their normal A71 connections.

e. Connect the instrument to the power line, and turn the POWER switch ON.
f. Set the HP 3577B sweep type to CW and frequency to 1 MHz.

g. With the proper cal factor selected on the power meter, adjust A4 R49 for a power meter
reading of +7.00 dBm *0.05 dB. Record the final amplitude measured.

h. Connect the power sensor to A4 J3 and terminate A4 J4 into its normal connection. Record
the power meter reading. It should be +7.0 dBm +0.2 dB.

i. Connect the power sensor to A4 JS and terminate A4 J3 into its normal connection. Record
the power meter reading. It should be +7.0 dBm +0.2 dB.
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j- Turn OFF the instrument’s power switch, remove the power cord, and place the A4 Local
Oscillator board back into the instrument.

Caution DO NOT insert or remove the circuit boards from the HP 3577B with power

applied to the instrument. Power surges to circuit boards may cause unknown
instrument states and/or damage the circuitry.

k. Connect the instrument to the power line, and turn the POWER switch ON.
1. Set the HP 3577B sweep type to CW and frequency to 200 MHz.

m. Connect the power sensor to A4 J4. Terminate A4 J3 and A4 J5 into their normal A71
board connections.

n. With the proper cal factor selected on the power meter, adjust A4 C70 for the same
amplitude + 0.05 dB as read at 1 MHz in step g above.

0. Connect the power sensor to A4 J3 and terminate A4 J4 into its normal connection.
p. Adjust A4 C50 for the same amplitude +0.05 dB as read at 1 MHz in step h above.
q. Connect the power sensor to A4 J5 and terminate A4 J3 into its normal connection.
r. Adjust A4 C90 for the same amplitude + 0.05 dB as read at 1 MHz in step i above.

s. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the HP 3577B to its original state.
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‘ 5-16 Source Output Board Filter Adjustment

Description:

This procedure adjusts the 200 and 300 MHz low pass filters on the A8 Source board. These filters
are required for the specified spectral purity of the output and for the peak detectors in the
amplitude leveling loop.

Equipment:
Power Meter
Power Sensor
Service Accessory Kit
Signal Generator
Spectrum Analyzer
3 dB Attenuator
Type N(m) to BNC(f) adapter
(Qty.2)

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top cover.

b. Remove the A8 Source circuit board shields and place the board on the extender board.
‘ Connect A17 J2to A8J1 and AS J1 to A8 J2 using extender cables.

c. Connect the power meter to A8 J3.

d. Set the HP 3577B as follows:

SWEEP TYPE Ccw
FREQ 99 kHz
AMPTD +15 dBm

e. Adjust A8 L124 and A8 L123 for a maximum reading on the power meter. These
adjustments interact, so repeat until a common maximum is obtained.

f. Adjust A8 1L.224 and A8 1.223 for a maximum reading on the power meter. These
adjustments interact, so repeat until a common maximum is obtained.

g Increase the HP 3577B frequency to 200 MHz. Press the SPCL FCTN hardkey and the
SERVICE DIAG softkey. Toggle LEVELING to the OFF state.

h. Adjust A8 .14 and A8 L15 for a maximum reading on the power meter.

5-27



Adjustments : HP 35778
5-16 Source Output Board Filter Adjustment

5-28

i. Set AB WS to the bottom right position. Connect the spectrum analyzer to A8 J8 through
the 3 dB attenuator.

J- Move A8 W4 to the bottom left position, and connect the output of the signal generator to
A817J7.

k. Set the signal generator for a 0 dBm, 200 MHz, CW signal.

1. Set the spectrum analyzer as follows:

Center Frequency 200 MHz
Frequency Span 0Hz
Resolution Bandwidth 300 Hz
dB/Div 1dB
Sweep Time 10 sec

m. Adjust A8 .11 and A8 L13 for a maximum spectrum analyzer reading.

n. Change the spectrum analyzer dB/div to 10 dB. Wait for a complete sweep, then press
Marker Normal, Marker A . Increase the center frequency to 300 MHz

0. Increase the signal generator frequency to 300 MHz.
p- Adjust A8 L12 for a minimum reading on the spectrum analyzer.

q. Repeat steps k through p until the adjustments cannot be improved. With the final

adjustment, the 300 MHz spectrum analyzer reading in step p should be at least 55 dB below
the 200 MHz reading in step m.

1. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the HP 35778 to its original state.
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5-17 Source Amplitude And Step Adjustments

Description:

This procedure adjusts the A8 Source board leveling circuits. The step adjustment sets the
increments of the DAC controlled “vernier.” These adjustments are necessary for the instrument to
meet output level specifications.

Equipment:
Power Meter
Power Sensor

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Connect the instrument to the power line, and turn the POWER switch ON.

b. Connect the power sensor to the A8 Source Output.
c. Adjust the .cal factor on the power meter for 100 kHz.

d. Set the HP 3577B as follows:

SWEEP TYPE Ccw
FREQ _ 101 kHz
AMPTD +11dBm

e. Adjust A8 R144, LVL 1, for a power meter reading 6f 11.00 dBm = 0.01 dB.
f. Increase the HP 3577B amplitude to +15 dBm.
g. Adjust A8 R142, STEP 1, for a power meter reading of +15.00 dBm = 0.01 dB.
h. Decrease the HP 3577B amplitude to +11 dBm and the frequency to 99 kHz.
i. Adjust AB R156, LVL 2, for a power meter reading of +11.00 dBm +0.01 dB.
j- Increase the HP 3577B amplitude to +15.00 dBm.
k. Adjust A8 R157, STEP 2, for a power meter reading of +15.00 dBm +0.01 dB.

1. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and replace the top cover.
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5-18 Source Flatness Adjustment

Description:

This procedure adjusts the source output level flatness with respect to frequency on the A8
Source board.

Equipment:
Power Meter
Power Sensor

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Connect the instrument to the power line, and turn the POWER switch ON.

- b. Connect the power sensor to the A8 Source Output.
c. Adjust the cal factor on the power meter for 1 MHz.

d. Set the HP 3577B as follows:

Sweep Type Ccw
AMPTD 0dBm
FREQ 1MHz

e. Press dB[REF] on the power meter.

f. Increase the HP 3577B frequency to 200 MHz.

g- Adjust the cal factor on the power meter for 200 MHz.

h. Adjust A8 C155 for 0.00 dB(REF) + 0.02 dB on the power meter.

i. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and replace the top cover.
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5-19 Input 250 kHz Filter Adjustment

Description:

This procedure adjusts the 250 kHz filter shape on the A71 Receiver board. This filter rejects upper
mixer products after the first IF mixing. This is required for the Receiver to meet absolute level and

flatness specifications.

Equipment:
1:1 Probe
10:1 Probe
BNC female to N male Adapter
(2 each).
Procedure:
Note This procedure requires that one of the A71 Receiver boards is operating within
specifications. This minimizes the required equipment list and simplifies the
adjustment procedure.

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover.

b. Place the A71 Receiver board, which requires adjustment, on an extender board. Note
each Receiver board’s original position.

c. Connect the instrument to the power line, and turn the POWER switch ON.

d. Connect the Source Output to A71 TP3 on the receiver under test (RUT) using the 1:1
probe.

e. Connect a 10:1 probe to one of the other receiver inputs. This input is referred to as the
measurement input for the rest of this procedure.

f. Connect the measurement input to A71 TP4 on the RUT using the 10:1 probe.
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g. Set the HP 3577B as follows:

INPUT Measurement Input
AMPTD +10dBm

ATTEN

ATTEN

(of measurement input) 0 dBm

IMPED '

(of measurement input) 1 MQ

SWEEP TYPE Ccw

FREQ 230kHz

h. Adjust A71 14 of RUT for a minimum marker reading.

i. Change the HP 3577B frequency to 250 kHz. Press the MKR - hardkey and the MKR -
REF LVL softkey. Press the SCALE hardkey and enter a REF POSN of 50% and a /DIV
of 0.1 dB.

j- Adjust A71 L3 and A71 LS of RUT for a maximum as read by the marker readout.
k. Connect both the 1:1 and 10:1 probes to A71 TP3 (on RUT).

1. Press the HP 3577B DISP FCTN hardkey and the PHASE softkey. Press the MEASR
CAL hardkey and the NORMALIZE softkey.

m. Move the 10:1 probe to A71 TP4 (on RUT). Note the phase reading on the marker
readout.

n. Adjust A71 LS (on RUT) for a marker phase reading halfway between the value noted in
step m and 90°. Adjust A71 L3 for a marker reading of 90 degrees.

Note This adjusts A71 L3 and A71 L5 for exactly the same value which is necessary if the
# A71 Receiver board is to meet its phase specifications.

0. Move the 10:1 probe to A71 TP3 (of RUT).
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p- Make the following changes to the HP 3577B.

SWEEP TYPE LIN FREQ
FREQ

FREQ SPAN 100 kHz
CENTER FREQ 250 kHz
DISPLY FCTN LOG MAG
SCALE

REF LEVEL 3dB

/MDIV 6dB

REF POSN 100%

MEASR CAL NORMALIZE

q. Move the 10:1 probe to A71 TP4 (of RUT). The HP 3577B display should be similar to that

shown in figure 5- 1.

r. Repeat this procedure for all A71 Receiver boards requiring adjustment.

s. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the instrument to its original state.

REF LEVEL /DIV MARKER 230 250.000HZz
3.000dB 6.000aB MAG (UDF) ~43.652dB

L\

CENTER 250 000.000HZ SPAN 100 000.0Q000HZz
AMPTD 10.0dBm

Figure 5-1. Input 250kHz Filter Frequency Response
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5-20 Input Notch Filter Adjustment

Description:

This procedure adjusts the 10 kHz IF filter notch on the A71 Receiver board. This filter rejects
input image and noise signals. This is required for the A71 Receiver board to meet the flatness and
dynamic accuracy specifications.

Equipment:
1:1 Probe
10:1 Probe
BNC female to N male Adapter
(2 each)
Procedure:
Note This procedure requires that one of the A71 Receiver boards is operating within
specification. This minimizes the required equipment list and simplifies the
adjustment procedure.

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover.

b. Place the receiver under test (RUT) which requires adjustment on an extender board.
Note each receiver board’s original position in the unit.

c. Connect a 10:1 probe to one of the other receiver inputs. This input will be called the
measruement input for the rest of this procedure.

d. Connect the instrument to the power line, and turn the POWER switch ON.

INPUT Measurement Input
ATTEN

IMPED

(of measurement input) 1 MQ

FREQ

CENTER FREQ 14 kHz

FREQ SPAN 5kHz

e. Connect the A8 Source Output to A71 TPS (of RUT) using the 1:1 probe.

f. Connect the measurement input to A71 TP12 (of RUT) using the 10:1 probe.
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g. Set the 10 kHz filter adjust, A71 C20 (of RUT), for a null at 14 kHz.

h. Move the 1:1 Probe to A71 TP12 and the 10:1 probe to A71TP6 (of RUT).
i. Move A71 W9 (of RUT) to the test position.

j- Set the 10 kHz filter adjust, A71 C26 (of RUT) for a null at 14 kHz. '

k. Move the 1:1 probe to A71TPS (of RUT).

1. Change the HP 3577B frequency span to 15 kHz, resolution bandwidth to 100 Hz, and
sweep time to 2 sec.

m. Move A71 W9 (of RUT) to the normal position.

n. The HP 3577B display should resemble the wave shape shown in figure 5- 2. The most
critical part of this filter is that the 14 kHz response should be at least 70 dB below the
response at 10 kHz.

0. Repeat this procedure for all A71 Receiver boards requiring adjustment.

p. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the instrument to its original state.

REF LEVEL /DLV MARKER 13 662.500Hz
0.000dBm 10.000dB MAG(R) -96.884dBm

/1N
\

L L

P
l .

CENTER 14 000.000Hz SPAN 15 000.000HZ
AMPTD -10.0dBm

Figure 5-2. 14kHz Filter Response
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5-21 Input Variable Gain Amplifier DC Offset Adjustment

Description:

This procedure adjusts the DC offset for the variable gain amplifier and the sample and hold output
on the A71 Receiver board. A71 R44 is adjusted for an equal DC offset in both the A/D converter
and the variable gain amplifier. A71R187 is adjusted for an offset of + LSB so that the transition
point of the MSB is not 0 V input. This adjustment is necessary for the instrument to meet the
dynamic accuracy specifications.

Equipment:
Computer
Jumper
300 pF Capacitor
Service Accessory Kit

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the
top cover.

b. Remove the A71 Receiver board requiring adjustment. Move A71W2 and A71W3 to the
test position. Solder the 300 pF capacitor between pins two and six of A71U1S5 and place a
jumper across A71C30. Place the A71 Receiver board on an extender board.

c. Connect the instrument to the power line, and turn the POWER switch ON.
d. Connect the HP-IB cable from the computer to the HP 3577B

e. Load and run the DC offset adjustment program. This program is included on the
Semiautomated Performance Test disk and is named “VGA DC_ADJ”.

f. Enter the A71 Receiver board channel you wish to adjust when prompted.

g. Adjust A71 R44 for center screen (if measurement jumps erratically, try connecting a
jumper from A71 ground to the chassis.

h. Press the softkey START OVER on the computer and turn the HP 3577B OFF.

i. Remove the jumper across A71C30 and the capacitor across A71U15.
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j- Turn the instrument on and select the channel to be adjusted using the computer keyboard.
k. Adjust A71R187 for three divisions above or below the reference level.
1. Repeat this procedure for all A71 Receiver boards requiring adjustment.

m. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the instrument to its original state.
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DC Offset Adjustment Program

5-38

10! RE-SAVE "VGA_DC_ADJ"

20 COM /Rag/ Exit_flag

30 DIM input_data(0:1),Output_data(0:1)

40 ON ERROR RECOVER Addr

50 Addr:INPUT “Enter 3577 address”,Net_anl

60 ASSIGN @Net_anl TO Net_anl

70 ASSIGN @O TO Net_an!;FORMAT OFF

80 OFF ERROR

90 Start:LOOP

100 CLEAR SCREEN

110  PRINT "Place channel under test on extender board"
120 PRINT "Move W2 and W3 to TEST"

130 INPUT "Enter the channel under test (R, A, or B )." Input$
140  Input$ = TRIM$(Input$) ’

150 CLEAR SCREEN

160 PRINT "R44 must be adjusted before adjusting R187"
170  PRINT "Response to adjustments will be slow®

180 PRINT " due to averaging®

190  PRINT "Connect a jumper across C30 and"

200 PRINT "a 300pf cap from U15 pin 2 to U15 pin 6"
210 PRINT "Adjust R44 to reference line"

220 PRINT "Remove jumper and cap”

230 PRINT "Adjust R187 to three divisions"

240 PRINT "above or below reference line®

250 PRINT "Press softkey START OVER to change channel®
260 OUTPUT @Net_anl;"UDS A/R TD1 ID1 DF3 ST5 SM2 MSR .5MSC "
270 OUTPUT @Net_anl;"REF 2048; DIV 1; FM2 BPO "
280 Read_ad: !

290 Const=2.05669908*2048

300 Mask=-32768.

310 OUTPUT @Net_anl;"BPO FM2 SE("

320 REPEAT

330 ONKEY 5 LABEL "START OVER" CALL Flag

340  ON KEY 8 LABEL "QUIT" RECOVER Quit

350 OUTPUT @Net_anl;"DR"&Input$

360 ENTER @O USING "#,2(A)";Dummy$;Dummy2$
370 ENTER @O;Input_data(*)

380 A_d=Const*input_data(0)

380 WAIT.2

400 A d=16*Ad

410 A _d=BINEOR(Mask,A_d)

420 A d=A_d/16

430 A d=2048+Ad

440  IF Avg_ad <2040 OR Avg_ad >2055 THEN

450 Avg_ad =.5*Avg_ad +.5*A_d

460 ELSE
470  Avg_ad=.95*Avg_ad +.05*A d
480 ENDIF

490  OUTPUT @O USING *#,K""LD1#1"
500  Output_data(0) =Avg_ad

510  OUTPUT @0;Output_data(*)
520 OUTPUT @Net_anl;"TKM"
530 UNTIL Exit_flag>0

540 Exit flag=0

5§50 END LOOP

560 Quit: CLEAR SCREEN

570 END

580 SUB Flag

580 COM /Flag/ Exit_flag

600 Exit_flag=1

610 SUBEND
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‘ 5-22 Input 1 Mo Capacitance Adjustment

Description:

The procedure adjusts the input capacitance of the 1 MQ input mode on the A71 Receiver board.
There is only a typical specification for input capacitance, but lower capacitance allows better high
impedance, high frequency measurements.

Equipment:
BNC female to N male Adapter
(ay. 2)
1 MQ Series Resistor
Service Accessory Kit
BNC cable, 24 inch

Procedure: .

a. Turn OFF the instrument’s power switch, remove the power cord, and remove
the top cover.

b. Connect the 1 MQ series resistor to the A8 Source Output with the adapter.

‘ Note Return the receiver to its original position after completing the adjustment.

v

c. Connect A71J2 to the 1 M series resistor with a cable and adapter. Place the Receiver
under test on an extender board. Connect A71 J1 to A4J3, J4, or J5 using an extender cable.

d. Connect the instrument to the power line, and turn the POWER switch ON.

e. Set the HP 35778 as follows: (RUT = Receiver Under Test)

INPUT (RUT)
SWEEP TYPE Cw
AMPTD —-25dBm
FREQ 10 kHz
ATTEN
ATTEN(RUT) 0dB
IMPED (RUT) 1MQ
RES BW 10Hz
SCALE
Ref Posn 50%
‘ f. Allow the HP 3577B to settle, then press the MEASR CAL hardkey and the
NORMALIZE softkey. Press the ATTEN hardkey and select an ATTEN (RUT) of 20 dB.
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g. Adjust A71 C112 for 0 dB.

h. Repeat steps c through g for all A71 Receiver boards requiring adjustment. Remember to
disconnect power to the HP 3577B before removing a Receiver board.

i. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the instrument to its original state.

Note The 1 MQ Capacitance and 1 MQ Attenuator Adjustments interact. For best
# results, repeat both tests several times to obtain the optimum settings.
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' '5-23 Input 1 Mc Attenuator Adjustment

Description:

This procedure adjusts the attenuation value of the 1 MQ, 20 dB attenuator on the A71

Receiver board.
Equipment:
BNC female to N male Adapter
50€2 Feedthrough Termination
Service Accessory Kit
. BNC cable 24 inch
Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the
top cover.

b. Connect the feedthrough termination to the A8 Source Output with the adapter.

Note Return the receiver to its original position after completing the adjustment.

o %

c. Connect A71 J2 to the feedthrough termination with the proper cable and adapter. Place
the Receiver under test on an extender board. Connect A71 J1 to A4J3, J4, or JS using an
extender cable.

. d. Connect the instrument to the power line, and turn the POWER switch ON.

e. Set the HP 35778 as follows: (RUT = Receiver Under Test)

INPUT (RUT)
SWEEP TYPE Ccw
AMPLITUDE —-25dBm
FREQ 100 kHz
ATTEN

ATTEN(RUT) 0dB
IMPED (RUT) 1MQ
RES BW 10Hz
SCALE

Ref Posn 50%
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f. Allow the HP 3577B to settle, then press the MEASR CAL hardkey and the p
NORMALIZE softkey. Press the ATTEN hardkey, and select an ATTEN (RUT) of 20 dB. ‘

g Adjust A71 C114 for 0.00 = 0.03 dB.

h. Repeat steps ¢ through g for all A71 Receiver boards requiring adjustment. Remember to
disconnect power to the HP 3577B before removing a A71 Receiver board.

i. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the instrument to its original state.

Note The 1 MQ Capacitance and 1 MQ Attenuator Adjustments interact. For best
# results, repeat both tests several times to obtain the optimum settings.
-
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5-24 Input Local Oscillator Feedthrough Adjustment

Description:

This procedure adjusts the local oscillator feedthrough for the first IF mixer on the A71 Receiver
board. This adjustment is necessary for the instrument to meet the receiver level flatness and
dynamic accuracy specification.

Equipment:
None

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Connect the instrument to the power line, and turn the POWER switch ON.

b. Set the HP 3577B as follows: (RUT = Receiver under test)

INPUT (RUT)
SWEEP TYPE Ccw
FREQ 0Hz

c. Adjust A71 R141 (of RUT), LO feedthrough adjust, for a minimum marker amplitude
reading. This reading must be <- 33 dBm.

d. Repeat steps b and c for all Receiver boards requiring adjustment.

e. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and replace the top cover.
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5-25 Receiver Return Loss Adjustment

Description:

This procedure adjusts the A71 Receiver board return loss. An external return loss bridge, driven by
the A8 Source board and measured by the A71 Receiver board in channel R, is used to verify the
Receivers in channels A and B. The Receiver in channel R is then verified using the Receiver in
channel A as the measurement channel.

Equipment:
Directional Bridge
RF Cable-24 inch
10 dB Attenuator
Precision Termination (female)
SMA(m) to BNC(f) adapter (2)
BNC cable

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Connect the instrument to the power line, and turn the POWER switch ON.

b. Connect the A8 Source Output to the source input of the directional bridge through the
10 dB attenuator.

c. Set the HP 3577B as follows:

FREQ
START FREQ 100 kHz
AMPTD 0 dBm

d. Connect the reflected output port on the directional bridge to Receiver Input R. Connect
an RF cable to the load port on the directional bridge and leave the other end of the RF
cable open.

e. Press the INPUT hardkey and select the R channel softkey.

f. Allow the HP 3577B to make 2 complete sweeps. Press the STORE DATA, MORE REG,
STORE REG D2. This is the load port open reference.

g. Connect the precision termination to the end of the load port cable.
h. Allow the HP 3577B to make two sweeps and store the display in register D1.

i. Press the INPUT hardkey and enter a USER DEFINED input of (R-D1)/D2. This is the
one port partial cal error correction for the directional bridge.

j- Connect the load port cable to Receiver Input A.
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) k. Allow the HP 3577B to make two sweeps. Press the ATTEN hardkey and toggle the
‘ channel being adjusted to 0 dB. Press the MKR - hardkey and the MKR ~» MAX softkey.
Adjust A71 R172 for a minimum overall level.

1. Repeat steps j and k for Receiver Input B.

m. Repeat steps d through k for Receiver Input R. All control settings will be the same except
“Input A must be used whenever Input R is specified (even in equations).

n. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and replace the top cover.
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5-26 Input 50 Gain Adjustment ‘

Description:

This procedure adjusts the A71 Receiver board IF gain when the input is in the 50Q termination
mode. This is necessary for the instrument to meet absolute amplitude accuracy specifications.

Equipment:
Synthesizer/Level Generator
BNC Cables-48 inch (2 each)
BNC female to N male Adapter

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Connect the instrument to the power line, and turn the POWER switch ON.

b. Connect the HP 3335A 10 MHz REF OUT to the HP 3577B EXT REF IN usmg aBNC
cable. The EXT REF LED on the HP 3577B front panel should be lit.
c. Set the synthesizer as follows:

Input 50Q
Frequency 100 kHz

Amplitude -30dBm ‘ ‘

d. Set the HP 3577B as follows: (RUT = Receiver under test)

INPUT - (RUT)
SWEEP TYPE CwW
FREQ 100 kHz
SCALE

REF LEVEL -30dBm
REF POSN 50%
/DIV | 0.1dB
ATTEN

(all receiver inputs) 0 dBm
RES BW ‘ 10Hz

e. Connect the synthesizer output to Receiver Input (RUT) using a BNC cable and adapter.
f. Adjust A71 R71 for a marker reading of ~ 30.00 dBm =0.01 dB.
g- Repeat steps d through f for all A71 Receiver boards requiﬁng adjustment.

h. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and replace the top cover. '
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5-27 Input 1 Me Gain Adjustment

Description:

This procedure adjusts the A71 Receiver board IF gain when the input is in 1 MQ terminate mode.
This is necessary for the instrument to meet absolute amplitude specifications.

Equipment:
Synthesizer/Level Generator
BNC Cables-48 inch (2 each)
BNC female to N male Adapter
50 2 Feedthrough Termination

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Connect the instrument to the power line, and turn the POWER switch ON.

b. Connect the spectrum analyzer 10 MHz REF OUT to the HP 3577B EXT REF IN using a
BNC cable. The EXT REF LED on the HP 3577B front panel should be lit.

c. Set the synthesizer as follows:

Output 5062
Frequency 100 kHz
Amplitude -30dBm
d. Set the HP 3577B as follows: (RUT = Receiver under test)
INPUT , (RUT)
SWEEP TYPE cw
FREQ 100 kHz
SCALE
REF LEVEL -30dBm
REF POSN 50%
/DIV 0.1dB
ATTEN (all receiver inputs)
ATTEN 0dBm
IMPED- 1MQ
RES BW 10 Hz
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e. Connect a cable from the synthesizer output to the feedthrough termination. Connect the
open end of the feedthrough termination to Receiver Input (RUT) using an adapter.

f. Adjust the 1 MQ level adjust, A71 R76, for a marker reading of — 30 dBm + 0.01 dB.
g. Repeat steps d through f for all A71 Receiver boards requiring adjustment.

h. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and replace the top cover.

ysk:
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5-28 Input Level Flatness Adjustment

Description:

This procedure adjusts the A71 Receiver board amplitude flatness with respect to frequency.
The source output and power splitter are calibrated using a power meter. The calibration data

is then stored into a data register in the HP 3577B. This allows you to display the receiver flatness
on the HP 3577B.

Equipment:
Computer

Power Meter

Power Sensor

Power Splitter

20 dB Attenuator
N female to N female Adapter
RF Cables-24 inch (4 each)

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Connect the instrument to the power line, and turn the POWER switch ON.

b. Set the power meter cal factor for 1 MHz and press SENSOR ZERO. (The power sensor
must have a flatness of two percent or less from 1 MHz to 200 MHz.)

¢. Connect the equipment as shown in figure 5-3.

d. Load and run the receiver flatness adjustment program. This program is included in the
Semiautomated Performance Test disk under the name “FLAT_ADJ”.
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Figure 5-3. Input Level Calibration Test Set-up

Receiver flatness Adjustment Program
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83888885

100
110

! RE-SAVE "FLAT_ADJ"

DIM Sour_amptd(0:101)

COM /Atten/ Atten_label$[10)

COM /input/ Input${10]

COM /Pm/ Pm_model${40],Pm_addr,@Pm

COM /Dut/ @Dut
COM /Ch_b/ Ch_b
Bin=0

Atten_label$="ATTEN_OUT"

Input$ ="R"
CLEAR SCREEN

120 ON ERROR RECOVER Addr_77
130 Addr_77:INPUT."Enter 3577 address®,Dut_addr
ASSIGN @Dut TO Dut_addr -

230
240
250
260
270

290
300
310
320
330
340
350
360
370

OFF ERROR ~

INPUT "Power meter model ?",Pm_model$ -~
IF POS(Pm_model$,"436") THEN
Pm_model$ ="HP436A"

ELSE

IF POS(Pm_model$,"438") THEN
Pm_model$="HP438A"

ELSE

Pm_model$="Other"

END iF
END IF

IF Pm_model$ < >"Other" THEN

ON ERROR RECOVER Addr_pm
280 Addr_pm:INPUT "Power meter address?",Pm_addr
ASSIGN @Pm TO Pm_addr ‘

OFF ERROR
END IF
DIM 1d$[80]

OUTPUT @Dut;"ID?"

ENTER @Dut;|d$

IF POS(Id$,"3577A") THEN

Ch b=1
ELSE
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380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
5§50

OUTPUT @Dut;"DMB"”
ENTER @Dut;Ch_b
ENDIF
OUTPUT @Dut;"IPR ST5 BW3 SAMODBM SFR1MHZ"
PRINT "Connect:"
PRINT "3577 source to input of power splitter"
PRINT "Power meter to an output of power splitter”
PRINT " thru a Type-N cable”
PRINT “Remaining two outputs to inputs R and A"
PRINT "Set the power meter cal factor for 1 MHz"
PRINT "Press softkey CONTINUE when ready”
CALL Wait_for_key("CONTINUE")
CLEAR SCREEN
PRINT
PRINT “Calibrating source output’
FOR Freq=1. TO 200 STEP 3.98
OUTPUT @Dut;"SFR";Freq;"MHZ"
WAIT .2
FORN=1TO5
WAIT .2
Pm_level = FNRead_pm
Sour_amptd(Bin) = 10~ (Pm_ievel/10) + Sour_amptd (Bin)
NEXTN
Sour_amptd (Bin) = SQR(Sour_amptd(Bin)/5)
Bin=Bin+2
NEXT Freq
CLEAR SCREEN
OUTPUT @Dut;"ST1 RS1 SWTSSEC FRA1MHZ FRB200MHZ UDIR/D1°
OUTPUT @Dut;"FM1 LD1"
OUTPUT @Dut;Sour_amptd(*)
OUTPUT @Dut;"DIV.1DBR RPS50%"
PRINT "Instali a 20 dB pad between*”
PRINT * the 3577 source and the cable”
IF Ch_b THEN :
PRINT "Move the cable from the power meter”
PRINT " to input B"
END IF
PRINT "Press softkey CONTINUE when ready”
CALL Wait_for_key("CONTINUE")
CLEAR SCREEN
OUTPUT @Dut;"TKM MTR RST*
CALL Delta
PRINT "Adjust A1R173 of selected input for <0.6 dB"
PRINT “Check ratio for <0.4 dB, adjust as needed"
PRINT "Use softkeys to:"
PRINT * Change selected input®
PRINT " Change attenuator position”
PRINT * Exit program"
LOOP
ON KEY 1 LABEL " R* CALL Input_r
ON KEY 2 LABEL" A" CALL Input_a
IF Ch_b THEN
ON KEY 3 LABEL "B " CALL Input b
ELSE
OFF KEY 3
END IF i
ON KEY 4 LABEL “ A/R* CALL Input_ar
IF Ch_b THEN
ON KEY 5 LABEL " B/R " CALL Input_br
ON KEY 6 LABEL " A/B " CALL Input_ab
ELSE
OFF KEY 5
OFF KEY 6
END IF
ON KEY 7 LABEL Atten_label$ CALL Atten
ON KEY 8 LABEL * EXIT * RECOVER Exit
END LOOP

Adjustments
5-28 Input Level Flatness Adjustment

5-51



Adjustments
5-28 Input Level Flatness Adjustment

5-52

1050 Exit: CLEAR SCREEN
1060 END

1070}
1080 Input_r:SUB Input_r

1090 COM /input/ Input$

1100 COM /Dut/ @Dut

1110 DISP "PLEASE WAIT...*

1120 OUTPUT @Dut;"UDIR/D1;TKM MTR"
1130 Input$="R"

1140 CALL Delta

1150 SUBEND

1160 !
1170 Input_a:SUB Input_a

1180 COM /input/ Input$

1190 COM /Dut/ @Dut

1200 DISP "PLEASE WAIT...”

1210 OUTPUT @Dut;"UDIA/D1;TKM MTR"
1220 Input$="A"

1230 CALL Delta

1240 SUBEND

1250 !
1260 Input_b:SUB Input_b

1270 COM /input/ Input$

1280 COM /Dut/ @Dut

1280 DISP "PLEASE WAIT..."

1300 OUTPUT @Dut;"UDIB/D1;TKM MTR"
1310 Input$="B"

1320 CALL Delta

1330 SUBEND

1340!
1350 Input_ar:SUB Input_ar

1360 COM /Input/ Input$

1370 COM /Dut/ @Dut

1380 OUTPUT @Dut;"IAR MTR"
1390 Input$="A/R"

1400 CALL Delta

1410 SUBEND

14201

. 1430 Input_br:SUB Input_br

1440 COM /Input/ Input$

1450 COM /Dut/ @Dut

1460 OUTPUT @Dut;"IBR MTR"
1470 Input$="B/R"

1480 CALL Delta

1480 SUBEND

1500 !
1510 Input_ab:SUB Input_ab

1520 COM /input/ Input$

1530 COM /Dut/ @Dut

1540 OUTPUT @Dut;"UDIA/B;MTR"
1650 Input$="A/B"

1560 CALL Delta

1570 SUBEND

1580 !
1590 Delta:SUB Delta

1600 COM /Input/ input$

1610 COM /Dut/ @Dut .

1620 OUTPUT @Dut;"MTN ZMK MTX DM1*
1630 ENTER @Dut;Marker_deita

1640 DISP “Input *;Input$;" =";Marker_delta;"dB"

1650 SUBEND
1660 !
1670 Atten:SUB Atten

1680 COM /Atten/ Atten_label$
1680 COM /Dut/ @Dut

1700 COM/Ch b/Ch b’

1710 SELECT Atten_label$
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1720 CASE "ATTEN_IN"

1730 OUTPUT @Dut;"AR2 AA2"

1740  IF Ch_b THEN OUTPUT @Dut;"AB2"
1750  Atten_label$="ATTEN_OUT"

1760 CASE "ATTEN_OUT"

1770 OUTPUT @Dut;"AR1 AA1"

1780 IF Ch_b THEN OUTPUT @Dut;"AB1"
1790  Atten_label$="ATTEN_IN"

1800 END SELECT

1810 OUTPUT @Dut;"RST"

1820 DISP "PLEASE WAIT..."

1830 WAIT 5.5

1840 CALL Delta

1850 SUBEND

1860 !
1870 Wait_for_key:SUB Wait_for_key(Klabel$)

1880 !labels one softkey and waits for it to be pressed.

1830 !Other softkeys may also be active.

1900 ON KEY 8 LABEL (Klabel$) GOTO Key_pressed
1910 DISP "Press a softkey”

1920 LOOP

1930 END LOOP

1940 Key_pressed: !

1950 DISP

1960 SUBEND

1970 !
1980 Read_pm:DEF FNRead pm

1990 COM /Pm/ Pm_model$,Pm_address,@Pm
2000 [F Pm_address=0 THEN

2010 GOSUB Do_other

2020 ELSE

2030 SELECT Pm_model$

2040 CASE "HP436A"

2050 GOSUB Drive_436

2060 CASE "HP438A"

2070 GOSUB Drive_438

2080 CASEELSE

2030  GOSUB Do_other

2100 END SELECT

2110 ENDIF

2120 RETURN Dbm_reading

2130 Do_other: !
2140 CLEAR SCREEN

2150 PRINT

2160 PRINT “Set the power meter to the dBm mode."
2170 PRINT

2180 PRINT "Enter the power meter reading in dBm."
2190 INPUT Dbm_reading

2200 CLEAR SCREEN

2210 RETURN
2220 Drive_436: !
2230 CLEAR SCREEN

2240 OUTPUT @Pm;"8D-V*

2250 ENTER @Pm;Dbm_reading
2260 LOCAL @Pm

2270 RETURN
2280 Drive_438: !
2280 CLEAR@Pm

2300 LOCAL @Pm

2310 OUTPUT @Pm;"AP;LG;RA"
2320 ENTER @Pm;Dbm_reading
2330 LOCAL @Pm

2340 RETURN

2350 FNEND

2360 !
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e. After the calibration data has been collected, connect the equipment as shown in figure 5-4.

f. Adjust A71 R173 on the selected Receiver for the flattest response. (Normally 200 MHz
level equal to the 1 MHz level.) Absolute flatness must be less than 0.6 dB peak-to-peak.

g Verify that all ratios meet a flatness of less than 0.4 dB peak-to-peak and adjust if necessary.

h. Repeat steps f and g until all specs are met.

i. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and replace the top cover.

HP 35778
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Figure 5-4.
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5-29 Input Phase Zero Adjustment

Description:

This procedure adjusts the A71 Receiver board phase circuits for a zero phase reference. This is
required for the A71 Receiver board to meet phase specifications.

Equipment:
N male to BNC female Adapter
(2 each)
BNC Cable-24 inch

Procedure:

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Connect the instrument to the power line, and turn the POWER switch ON.

Note All Receivers must be adjusted for the HP 3577B to meet the channel-to-channel

# ratio specifications.

b. Set the HP 3577B as follows:

INPUT R
SWEEP TYPE Ccw
FREQ 100 kHz
DISP FCTN PHASE -
SCALE

/DIV 0.5 deg

c. Using a short cable, connect the Source Output to Receiver Input R.
d. Adjust the Phase Adjust, A71 R74, for a marker phase reading of 0.0 + 0.5 degrees.
€. Repeat steps b through d for Receiver Inputs A and B.

f. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the instrument to its original state.
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-HP 3577B

Note

v

If you were unable to adjust the phase to zero, use the following procedure to select

the switch setting in the phase initialization circuit on the A6 board (see steps 1
through 6).

1. Set the Phase Adjust, A71 R74, on the Receiver in channel R for a midrange, multiple of
30 degrees phase reading. Note the Receiver R phase reading.

2. Turn OFF the instrument’s power switch, remove the power cord, and remove the A6

Reference board.

3. Determine the current phase offset by comparing the A6S1 switch setting to table 5-4.
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Table 5-4. Reference Board Phase Offset

Switch Number

4
0

.

0

1

0

1

1

1

1

1

1

1

0

0

0

0 0

—r

0

0
30
30
60
60
90
120
150
180
210
240
270
300
330
Not a valid setting

- 0O - 0O - 0~ 0 -0~ -2 00-0

0

KEY 0 = closed 1 = open
No. 4 switch is at the bottom of A6S1
No. 1 switch is at the top of A6S1
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4. Compute the new phase offset by subtracting the Receiver R phase reading from the current
phase offset.
(current phase offset) — (R phase reading) = new phase offset

5. Use the table to determine the new switch setting and set A6S1 accordingly. An
example follows:
- Receiver R phase reading is approximately — 30 degrees. A6S1 is presentlyset at “101 1”
or 180 degrees of phase offset.
- (current phase offset) — (R phase reading) = new phase offset (180) - (- 30) = 210
- Match the new phase offset of 210 degrees to table 5-4, and set A6S1 to the corresponding
“1 00 0” switch number.

6. Replace the A6 Reference board and connect the instrument to the power line. Return to
step b.
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5-30 On Carrier Return Loss Adjustment

Description:

This procedure adjusts the A8 Source board output impedance.

Procedure:

5-58

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Connect the instrument to the power line, and turn the POWER switch ON.

b. Connect the equipment as shown in figure 5- 5 except leave the A8 Source Output to the

Equipment:

Signal Generator

Directional Bridge

3 dB Attenuator

10 dB Attenuator

SMA male to BNC female
Adapter (2 each)

N male to BNC female Adapter
(2 each)

N male to N male Adapter

BNC Cables-48 inch (3 each)

directional bridge unconnected.

c. Set the HP 35778 as follows:

FREQ

FREQ SPAN
CENTER FREQ
AMPTD

RES BW
DISPLY FCTN
SCALE

REF POSN
DIV

0Hz

200 MHz
12 dBm

10 Hz
LIN MAG

50%
10mV

d. Set the signal generator for a 200 MHz, 5 Hz step size, +10 dBm, CW signal.

e. Note the MARKER MAG on the HP 3577B. It should read approximately 33 mV.

f. Step the signal generator frequency up 5 Hz.

N male adapter.

g. Connect the A8 Source Output to the directional bridge load port using a N male to
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5-30 On Carrier Return Loss Adjustment

h. Change the HP 3577B scale/div to 1 mV. Press the MKR - hardkey and the MKR - REF
LVL softkey.

i. Adjust A8C71 for a minimum peak-to-peak sine wave (must be less than 2.5 mV
peak-to-peak). Press MKR -» REF LVL if necessary to keep the signal on the screen.

j- This completes the adjustment. Turn OFF the instrument’s power switch, remove the

power cord, and return the HP 3577B to its original state.
Ext Ref In

~
HP 35778

BNC Cable

cH 0ooo||cood
% o 0000|0000

@ ’

F

Signal Generator

10dB
4 Attenuator : Ext. Ref.
O Output
N male to BNC
femate adapier N Output
BNC Cabte
| Reflected <«— SMA to BNC 308
female adapter «—Aftenuator
Load | _ Directional
Bridge
s \N mate to BNC
N male fo / female aodapter
N male adapter
Source
BNC Cable

Figure 5-5. On Carrier Return Loss Adjustment
Test Set-up
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5-31 API (Analog Phase Interpolation) Adjustments

Description:

This procedure adjusts the API circuits on the A17 Synthesizer board. This is required for proper
operation of the fractional N circuits.

Equipment:
Signal Generator
BNC Cable-48 inch

N male to BNC female Adapter
(2 each)

Procedure:
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a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Connect the instrument to the power line, and turn the POWER switch ON.

b. Connect the signal generator 10 MHz REF OUT to the HP 3577B EXT REF IN. The EXT
REF LED on the HP 3577B front panel should be lit.

c. Set the HP 3577B as follows:

Sweep Type Cw
Res BW 1Hz
FREQ 1.75038 MHz

d. Set the signal generator as follows:

Amplitude ~5dBm
Frequency 1.75038 MHz

e. Connect the signal generator output to Receiver Input R.
f. Press the MKR hardkey and the MKR ZERO softkey.
g. Increase the signal generator frequency to 1.750418 MHz in 38 Hz increments.

h. Adjust A17 R218 (API 1) for a marker level at least 50 dB below. the reference level set in
step f. Do not fine tune this if the level is in spec, as it may throw the API circuit out of -
balance and many adjustments may have to be made.

i. Increase the signal generator frequency 38 Hz twice and verify that the marker level
is at least 50 dB below the reference level set in step f. The two check frequencies are
1.750456 MHz and 1.750494 MHz. Adjust A17 R218 only as necessary.
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5-31 API (Analog Phase Interpolation) Adjustments

j- Repeat steps c¢ through i for 199.75038 MHz. The reference frequencies and test
frequencies for both HP 3577B frequencies are listed below.

HP 3577B Reference First Test Second Test Third Test

Frequency Frequency Frequency Frequency Frequency
1.75038 1.75038 - 1750418 1.750456 1.750494
199.75038 199.75038 199.750418 199.750456 199.750494

k. Repeat steps c through i for the following frequencies, but increase the signal generator in

steps of 1.36 kHz rather than 38 Hz. Adjust A17R218 only when necessary.

HP 3577B Reference First Test Second Test Third Test

Frequency Frequency Frequency Frequency Frequency
1.7636 1.7636 1.76496 1.76632 1.76768
199.7636 199.7636 199.76496 199.76632 199.76768

1. Repeat steps c through k as necessary until the HP 3577B meets specification for all
frequencies listed without adjustment.

Note This adjustment is a compromise for each HP 3577B frequency and test frequency.
_ The adjustment must be made so that all test points meet specifications
simultaneously.

m. Set the signal generator frequency to 98.750038 MHz.

n. Change the HP 3577B frequency to 98.750038 MHz. Press the MKR hardkey and the
MKR ZERO softkey. Increase the frequency 38 Hz to 98.750076 MHz.

o. Adjust API 2, A17R223, for a marker reading of less than — 50 dB (typically - 53 dB).

p- Increase the frequency 380 Hz from the value in step n to 98.750418 MHz.

q. Adjust API 3, A17R222, for a marker reading of less than — 50 dB.

r. Increase the frequency 3800 Hz from the value in step n to 98.753838 MHz.

s. Adjust API 4, A17R350, for a marker reading of less than — 50 dB.

t. This completes the adjustment. Turn OFF the instrument’s power switch, remove the
power cord, and return the HP 3577B to its original state.
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5-32 Oven Board 10 MHz Reference Frequency Adjustment
(Option 001 only)

Description:

This procedure adjusts the absolute frequency of the 10 MHz A31 Oven board (Option 001 only).
This is the absolute frequency reference in the HP 3577B (option 001).

Equipment:
Oscilloscope
Frequency Standard

Procedure:

5-62

a. Turn OFF the instrument’s power switch, remove the power cord, and remove the top
cover. Connect the instrument to the power line, and turn the POWER switch ON.
NOTE. THE HP 3577B MUST BE WARMED UP FOR AT LEAST 48 HOURS
BEFORE THE ADJUSTMENT IS MADE.

b. Connect the frequency standard to the oscilloscope external trigger connector. Terminate
the frequency standard as required.

c. Connect the HP 3577B REF OUT, located on the rear panel, to the oscilloscope channel
1input. Terminate the channel 1 input in 50Q. Disconnect any external reference to the
HP 3577B rear panel.

d. Set the oscilloscope time/div control to 0.1x s per division.

e. Remove the screw on A31 U1 and set the coarse frequency adjust for a stable (i.e. not
moving) display as seen on the oscilloscope.

f. Set the oscilloscope time/div control to 10 ns per division.
g- Set the fine frequency adjust (A31 R2) for a stable display as seen on the oscilloscope.

h. This completes the adjustment. Turn OFF the instrument’s powef switch, remove the
power cord, and return the HP 35778 to its original state.

®
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5-33 HP Digital Display Adjustments

This section describes adjustments and checks required to return the HP Digital Display unit to peak
operating capabilities when repairs have been made. Included in this section are equipment setups
and adjustment procedures.

Safety Considerations

The HP 3577B is a Safety Class 1 instrument (provided with a protective earth terminal). Although
this instrument has been designed in accordance with international safety standards, this manual
contains information, cautions and warnings which must be followed to ensure safe operation and .
retain the HP 3577B and the HP Digital Display in safe operating condition. Service and
adjustments should be performed only by qualified personnel who are aware of the hazards involved.

Warning Any interruption of the protective (ground) conductor inside or outside the
a unit, or disconnection of the protective earth terminal can expose

operators to potentially dangerous voltages.
Only fuses of the rated current and specified type should be used for
replacement. The use of repaired fuses and short circuiting of fuse
holders is not permitted. Whenever fuse protection has been impaired, the
HP 3577B must be made inoperative.
Adjustments performed in this section are performed with power applied
and the protective covers removed. These adjustments should be
performed only by trained service personnel who are aware of the hazards
involved (such as fire and electrical shock).
Under no circumstances should an operator remove any covers, screws,
shields or in any other way access the interior of the HP 3577B. There are
no operator controls inside the instrument.
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Equipment Required

A complete list of required test equipment is given in Section ], table 1-2. Test equipment
equivalent to that recommended may be substituted, provided it meets the required characteristics.
For best results, use recently calibrated test equipment.

Note The adjustment procedures are arranged in a recommended sequence of
adjustments. While some adjustments may be made independent of other
adjustments, it is reccommended that adjustments be made sequentially as a number

of adjustments are directly related to preceding or following adjustments.

Allow the display unit to warm up for 15 minutes before making adjustments.

The display must be removed from the instrument for most adjustments. Refer to “Removmg the
HP Digital Display” procedure later in this section.

Table 5-5. Sequence of Adjustments

Order of Adjustment Adjustment Procedure
1 External Adjustments

Low Voltage Power Supply

High Voltage Power Supply

Pattern

Stroke Generator

Stroke Intensity

Final Focus

Auxiliary X-Y-Z Output

O N OO O AW
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Removing the HP Digital Display

. Disconnect the main power cord from the rear panel and remove the top cover.
. Remove both internal shields covering the display unit.
. Remove the screws holding the external adjustment pots to the rear panel.

. Remove the trim strips from the top and left side of the front frame.

Remove the front frame and side panel screws as shown in figure 5-6.

Remove the screw which attaches the display to the instrument bottom deck and display
bracket as shown in figure 5-6.

Disconnect the display power cable and the display interface cable. Then pull the display out

of the front of the unit.
COVER
AND CRT SHEILD
R REMOVED
STEP 6 !
"R

Figure 5-6. Removing the Display
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~

Figure 5-7. The HP Digital Display
Ready for Adjustment
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Adjustment Procedures

Warning Protective covers are not provided and internal hazardous voltages are
# exposed when power is applied. Voltages up to 10 kV are present around
the CRT and HVPS areas and are capable of causing serious injury or

death. Component replacement, including fuses, and internal adjustments
must be made by qualified maintenance personnel.

External Adjustments
1. Turn off the power to ihe HP 3577B.
2. Disconnect the HP 3577B power cable and the data cable to the display assembly.

3. Refer to figure 5-8 and center the five external adjustments:
a. FOCUS
b. ALIGN
c. HORIZ
d. VERT
e. ASTIG
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RED -
WHTE -
YELLOW W105 VERT
~ POS
w104 HORIZ
POS
2
J10
w101 FOCUS
BLUE
N W103 TRACE
ALIGN
T~ w2 i
W106
HELE, |

HVPS,

\/& P/O A1 /

\L REAR PANEL _ (

——

MP110
™~

1. ASTIG (BLACK)

2. HORIZ POS. (BLUE)
3. VERT POS. (YELLOW)
4. ALIGN (RED)

5. FOCUS (WHITE)

R H500

H503
H508

Figure 5-8. External Contro! Connections
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Low Voltage Power Supply Adjustments

Description:

In this procedure, the input power suppﬁes are verified and the 105V power supply is adjusted to
105V £250 mV.

Equipment:

Digital Voltmeter
Power Supply (to the HP 3577B)

Figure 5-9. Power Plug Locations
AB0J1, A81J8, AB2JS
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Procedure

a. Apply power to the rear panel power connector and check input power supplies as indicated

in table 5-6. Refer to figure 5-10

Table 5-6
Monitor Supply Test Limits
A83 TP1 +15V +750 mv
A83 TP2 - 15V +750 mV
A83 TP3 +5V +250 mV — OmV

TPY

+105V Adj

TP2 ™™

E ! \ 0!577 &4583

oo
0 o

mw-
OOO

A back of regr panel
powar connector)

Figure 5-10. A83 Adjustment Locations
for Low Voltage Power Supply

b. Monitor A83TP4 and adjust the +105V (A83R10) Power Supply for 105V + 250 mV.

c. Monitor internally regulated power supplies as indicated in table 5-7. Refer to figure 5-11.
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HP 3577B
Table 5-7
Monitor Supply Test Limiis
A81TP15 +15V +750 mv
A81VR4 +10V +500 mv
AB1U33PIN 2 +7V +350 mv
A81VR5 -3.1v +150 mv
AB1U30PIN 3 -8V =400 mv
AB1TP16 - 15V +750 mv
A81 TP16

VR4

J10

®

U30———

Figure 5-11. A81 Adjustment Locations
for Low Voltage Power Supply

80, 33
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HP 3577B

1. Monitor internally regulated power supplies as indicated in table 5-8. Refer to figure 5-12
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Table 5-8
Monitor Supply Test Limits Test Point Label
AB2U16 PIN 34 +7V +350 mv AB2TP2 +7V
AB2U20 PIN 16 +5V +250 mv —
AB2U16 PIN 14 +5V (peak) +250mv AB2TP4 +5V
AB2U16 PIN 21 —218v +100mv AB2TP5 -2V
H %g H s 45
U16 : &
TP2 Y @
TPS i A S
U20 §83:823:8858 8%
SO 2 S S E

@)

an
Ian

Figure 5-12. A82 Adjustment Locations
for Low Voltage Power Supply
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High Voltage Power Supply Adjustments

Description:

This procedure describes the Cathode Voltage adjustment. The Cathode Voltage is set to agree
with the Cathode Voltage label on the High Voltage Power Supply Board (A80), circuit side. This
voltage should be within the range of — 2300V to —2600V.

Equipment Required:

Digital Voltmeter
1000:1 Divider Probe (For best results, this probe should be calibrated for 1% accuracy at 2500 Vdc.)

Power Supply (to the HP 3577B)

Procedure:

a. Turn off the power supply to the display.

Warhing Extremely dangerous voltages can remain on the High Voltage Power
“’ ~ Supply assembly (A80) even when the display assembly is turned off or
unplugged. Injury or death may result if an uninsulated tool or object is

placed on the board.

b. Remove the protective aluminum cover over the A80 High Voltage Power Supply on the
right side of the display assembly.

c. Set the front panel INTENSITY control and the Beam Cut-Off control (A81 R129) both to
the CCW stops. Refer to figure 5-13.

Figure 5-13. A81 Adjustment Locations
for High Voltage Power Supply
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Cathode Test Point
TPS0 {(circuit side)

HV Adj.

R20

Adjustments

High Voltage Power Supply Adjustments

CR4
= - (R16
LJ _R2T
o 2%
- -
ll % r——
] '[__R&3 1
=
[ - Ci6

R33

&)

&
153
14
Lf
-
1

3 -

O
s
<
e

0

%r
196
21

v
Y3 ILINW AH

I

CRY7
CR18

- 10

o 3
O < =" &

—

— =

I-LI;I

TTTT

LD

Figure 5-14. A80 Adjustment Locations
for High Voltage Power Supply
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Pattern Adjustments

1. Refer to figure 5-15 for adjustment locations.

2. Set XGAIN and XOFFS (A81 R87, R82), and YGAIN and YOFFS (R110, R105), for a
centered test pattern display that measures 112mm (4.4") wide and 85mm (3.3") tall. Adjust the
external ROTATION control and the ORTHOG adjustment (A81 R195) as needed to obtain

a proper rectangular display.

Note Figure 5-16 may be photocopied onto transparency material and used as a template

# for this adjustment.

R195

@)
ig@ @ v R110

R82 2 &_[‘Tﬂ@@i Dl EEE > R105

ﬁ
I~
0o}

R87

l\) 3
Fu—‘ &

~

N

Figure 5-15. A81 Adjustment Locations

€18
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L]

ALIGN DISPLAY WITH
OUTSIDE RECTANGLE.

Figure 5-16. Adjustment Template ‘

Copy onto transparency material and use for adjustments
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Figure 5-18. A81 Adjustment Locations
for Stroke Generator and Stroke Length

Adjustments
Stroke Generator Adjustments

R48

R3S

R36
R30
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aowit I:l Lagr20 |
jw.s % “*
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Figure 5-19. Stroke Length Adjustment Test Pattern

h. Adjust A81R39 so that the left vertical line of the pattern starts at exactly the bottom
horizontal line in the test pattern.

1. Adjust A81R48 so that the left vertical line ends at exactly the top horizontal line in
the test pattern.

J- Adjust A81R11 so that the top horizontal line originates at exactly the left vertical line
in the test pattern. ~

k. Adjust A81R20 so that the top horizontal line ends at exactly the right vertical line
in the test pattern.

1. The outside box of the pattern should now be closed properly. If not, recheck steps 8
through 11.
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Stroke Intensity Adjustments

Description:

This procedure describes the adjustments necessary to ensure equal intensity of all vectors.
Equipment Required:

Power Supply (to the HP 3577B)

Y=2047

AB1RS6
—f J—

D }
e
%AB’I‘—]

B NN B B A AR

o I:I %AS RS6
ABIRS6 [ ]
L___J

PIKES PEAK D i

Figure 5-20. Stroke Intensity Adjustment Test Pattern

Procedure:
1. Turn on power and obtain primary test pattern on screen.

2. Refer to figure 5-21. Adjust ABIR56 so that the horizontal lines of the four small boxes in the
test pattern are of equal intensity .

3. Adjust A81R6S5 so that the vertical lines of the four small boxes in the test pattern are of
equal intensity.
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Figure 5-21. A81 Adjustment Locations
for Stroke Intensity
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Final Focus Adjustments

Description:

These procedures provide the necessary adjustments for optimum focus of the, display. To obtain an
accurate resolution check, follow the steps in the same sequence as described below. The Focus
Adjustment and Resolution Check consists of two parts:

s Adjusting Focus using the Secondary Test Pattern.
» * Verify Resolution using the Secondary Test pattern.

Equipment Required:

Power Supply (to the HP 3577B)
Oscilloscope
10:1 Divider Probe

Procedure:

a. Set the oscilloscope vertical gain and offset to observe a 1 Vpp signal riding on 7 Vdc using a

10:1 probe and dc coupling:
Vertical 0.1
Horizontal 100 usec/Div

b. Refer to figure 3-22. Trigger the scope at A81 TP26 (/RESET) on the positive slope ,
dc coupled.
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R149
R82
R135
R131
E3
PN
TP26

. Figure 5-22. A81 Adjustment Locations for Final Focus

c. Connect the 10:1 probe to A81TP11 (XFOC) and adjust X GAIN-ZERO (XGZ) control,
A81 R135, so that the signal peaks at about 6.5V.

d. Adjust A81 R142 (XFOC) to maximize the peak-peak signal swing.

5-84




HP 35778 Adjustments
Final Focus Adjustments

Figure 5-23. A80 Adjustment Locations
for Final Focus

e. Adjust the X balance (XBAL), A81 R82, so that the arch seen in the oscilloscope display is
made symmetric: with the end points at the same voltage. See figure 5-24.

)
1)
2
3

|
$
.

Figure 5-24. XFOC Testpoint 11
Vertical attenuator = 1 V/Div
Sweep = 100 us/Div

f. Rotate A81R142 (XFOC) back and forth. If the Peak of the arch does not stay at the same
voltage (<0.2 Major Divisions), readjust R135 (XGZ) until the peak position remains stable
for all settings of XFOC.

g- Set the front panel INTENSITY control to the full on position (CW).
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If the display is not visible, adjust the BEAM CUT-OFF (A81R131) until the display
is visible. _

Warning The voltages present on the high voltage power supply assembly (A80)
u’ can cause serious injury or death. Never touch an uninsulated conductive
tool or object to this assembly.

h. Adjust the HV FOCUS pot (A80R42) using a non-conductive tool and adjust the ASTIG
control to bring the display into focus.

i. Re-adjust A81R131 (beam cut-off) to the point just past where the extraneous dots and
lines on the screen are extinguished. Particularly, look at the dot over the “Y=2047" in the
pattern. Shade the CRT face to make sure that these dots are not visible. If R131 does not
have sufficient effect, AB1R149 may need to be readjusted to eliminate any dot in the lower
left corner.

j- Set the oscilloscope to show a 0 to 105V signal:

Vertical 2 V/Div (10:1 probe)

Horizontal 2 mSec/Div
k. Trigger the scope at AB1TP26 (/RESET) on the positive slope, ac coupled.
1. Connect the 10:1 probe to A80 TP1 (FOCUS). Refer to figure 5-23.

m. Set intensity to bright (fully CW). Adjust the focus-window A81R149 (FOCWIN) so that
the signal can be offset by the external focus control as it is turned from one extreme to the
other (see figure 5-25). Note that the waveform may be clipped at both rotation extremes.
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Figure 5-25. Focus A80 TP1 Normal Operation
with Centered Focus Pot
Vertical attenuator = 20V/Div
Sweep = 2 ms/Div
Offset = 70V
input = DC
n. Center the focus control so that the upper baseline is at 80V (ﬁgure 5-25).

o. Rotate the intensity knob and verify that the focus signal does not clip while; the display is
visible. If clipping occurs, slightly readjust A81R149 (FOCWIN) so that no clipping occurs
for all visible intensities.

p- Short A82 J6 (see figure 5-26), accessible from the rear of the display, to display the focus
test pattern (figure 5-27). Jumper A81 E3 may be removed and used to short A82J6.

Warning The voltages present on the High Voltage Power Supply Assembly (A80)
u-, can cause serious injury or death. Never touch an uninsulated conductive
tool or object to this assembly.

q. Carefully observe the central test pattern. Adjust A80 R42 (HV FOCUS) and the external
ASTIG control to get the test lines at the center of the display as narrow as possible but
while keeping them all at an equal width.

r. Adjust A81 R142 (XFOC) to obtain the best focus on the right and left sides of the screen,
including the corners. The lines should be of equal width and as narrow as possible.



Adjustments HP 3577B

Final Focus Adjustments

s. Re-adjust HV FOCUS (A81 R42) and the external ASTIG adjustments as needed to get the
best overall focus.

t. Turn off the Display Unit, disconnect the power cable to the display assembly. Disconnect
all probes. If jumper A81 E3 was used to short A82 J6, replace it on A81 E3 position “BC”,

now. This completes the display adjustments.

36—+
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Figure 5-26. A82 Locator for Final Focus Adjustments

Figure 5-27. Focus Adjustment Test Pattern
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Auxiliary X-Y-Z Output Check

Description:

This test verifies the auxiliary X-Y-Z Outputs.

Equipment Required:

Power Supply (to the HP 3577B)
Oscilloscope
10:1 Divider Probe

Procedure:

a. Turn on power and obtain primary test pattern on screen.

%asutrgv g muauwuw' g
15 Con it S o i3
P26

Figure 5-28. A81 Adjustment Location
for Auxiliary XYZ Output Check

b. Refer to figure 5-28. Trigger the scope at A81 TP26 (/RESET) on positive slope, ac
coupled.

c. Connect oscilloscope to A81 J5 pin 2 and check for a display as shown in figure 5-29.
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Figure 5-29. X-Amplifier Auxiliary Output
Vertical attenuator = 200 mV/Div
Sweep = 2 ms/Div

d. Monitor A81 J4 Pin 2 and check oscilloscope for a display as shown in figure 5-30. ‘
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Figure 5-30. Y-Amplifier Auxiliary Output
Vertical attenuator = 200 mV/Div
Sweep = 2 ms/Div
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‘ 1. Monitor A81 J3 Pin 2 and check for a display on the oscilloscope as shown in figure 5-31.

Figure 5-31. Z-Amplifier Auxiliary Output
Vertical attenuator = 500 x V/Div
Sweep = 100 xs/Div
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- Section VI

Replaceable Parts

6-1 Introduction

This section contains information for ordering parts. Table 6-1 lists abbreviations used in table 6-3
(Replaceable Parts and throughout this manual). Table 6-2 lists the manufacturer’s name and
address by manufacturer’s code numbers.

6-2 Replaceable Parts List

In table 6-3, the Replaceable Parts List is organized as follows:
1. PC Board Assemblies: A4, AS, AS,. ..
2. Chassis Mounted Components

3. Chassis Components

4. Hardware
. Table 6-3 headings include:

1. REFERENCE DESIGNATION

Assembly Number Component Type Component Number

HP PART NUMBER

CD - The Check Digit is used by -hp- to verify the order has been transmitted correctly.
QTY - The total quantity in the instrument.

DESCRIPTION - The -HP- description of the part.

MFR CODE - The manufacturer’s code (see table 6-2).

NS Lk wDd

MFR PART NUMBER - The manufacturer’s part number.
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6-3 Ordering Information

To order a part listed in table 6-3, quote the HP part number, check digit, quantity required and
address the order to the nearest Hewlett-Packard Sales and Service Office.

To order a part that is not listed in table 6-3, describe the part, its function, the instrument model
and serial number, the quantity required and address the order to the nearest Hewlett-Packard Sales
and Service Office.

6-4 Direct Mail Order System

Within the U.S.A., Hewlett-Packard can supply parts through a direct mail order system.
Advantages of using this system are:

m Direct ordering and shipment from the HP Parts Center in Mountain View, California.

s No maximum or minimum on any mail order. There is a minimum order amount for parts
ordered through a local HP sales and service office when the orders require billing and invoicing.

= Transportation charges are prepaid. A small handling charge is added to each order.

m Noinvoicing. A check or money order must accompany each order.

Mail order forms and specific ordering information are available through your local Hewlett-Packard
+ sales and service office.

6-5 Special Handling

The HP 3577B contains many static sensitive components. Use the appropriate precautions when
removing, handling and installing all parts to avoid unnecessary damage.
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Replaceable Parts

HP 3577B
6-5 Special Handling
Table 6-1. Abbreviations Used
Abbreviations
Ag silver NPC negative positive zero
Al aluminum (zero temperature coefficjent)
A ampere(s) ns nanosecond(s) = 10~ ¥ seconds.
Au gold nsr not separately replaceable
cer ceramic obd order by description
coef coefficient oD outside diameter
com common p peak
conn connection pc printed circut
dep deposited pF picofarad(s) 10— 12 farads
DPDT double-pole double-throw piv peak inverse voltage
DPST double-pole single-throw p/o part of
elect electrolytic pos position(s)
encap encapsulated poly polystyrene
F farad(s) pot potentiometer
FET field effect transistor p-p peak-to-peak
fxd fixed ppm parts per million
GaAs* gallium arsenide prec precision (temperature coefficient
GHz gigahertz = 10"'9 hertz long term stability and/or tolerance)
Gd guard(ed) R resistor
Ge germanium Rh rhodium
gnd ground(ed) rms root-mean-square
H henry(ies) rot rotary
Hg mercury Se selenium
Hz hertz (cycle(s) per second) sect section(s)
ID inside diameter Si silicon
impg impregnated sl slide
incd incandescent SPDT single-pole double-throw
ins insulation(ed) SPST single-pole single-throw
kQ kilohm(s) = 10 ohms Ta tantalum
kHz kilohertz = 10'*'3 hertz TC temperature coefficient
L inductor Tio2 titanium dioxide
lin linear taper tog toggle
log logarithmic taper tol tolerance
mA milliampere(s) = 1éJ_ 3 amperes trim trimmer
MHz megaherz = 10*° hertz TSTR transistor
MQ megohms(s) = 10 ° ohms v volt(s)
met flm metal film vacw afternating current working voltage
mir manufacturer var variable
ms microsecond vdew direct current working voltage
mtg mounting w watts
mv millivolt(s) = 10~ © votts w/ with
uF microfarad(s) wiv working inverse voltage
Us microsecond(s) w/o without
uv microvolt(s) = 10~ volts ww wirewound
my Mylar®
nA nanoampere(s) = 1070 amperes
NC normally closed
Ne neon
NO normally open

* optimum value selected at factory average value shown (part may be omitted)

**no standard type assigned selected or special type

® Dupont de Nemours



HP 3577B

Replaceable Parts
6-5 Special Handling
Table 6-1. Abbreviations Used (continued)
Designators

A assembly Q transistor
B motor QCR transistor-diode
BT battery R resistor
c capacitor RT thermistor
CR diode or thyristor S switch
DL delay line T transformer
DS lamp T8 terminal board
E misc electronic part TC thermocouple
F fuse TP test point
FL filter TS terminal strip
HR heater U microcircuit
IC integrated circuit v vacuum tube
J jack w cable jumper
K relay X socket
L inductor XDS lampholder
M meter XF fuseholder
MP mechanical part Y crystal
P plug Z network

* optimum value selected at factory average value shown (part may be omitted)
**no standard type assigned selected or special type

® Dupont de Nemours
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HP 3577B Replaceable Parts
6-5 Special Handling
Table 6-2 . Manufacturers Code List
'ﬂr Manufacturer Name Address ci':e
HS027 Schurter AG H Luzemn Sw
01121 Allen-Bradley Co Milwaukee Wi 53204 .
01295 Texas Instr Inc Semicond Cmpnt Div Dallas X 75222
02111 Spectrol Electronics Corp City of ind CA 91745
03508 GE Co Semiconductor Prod Dept Auburn NY 13201
03888 K D | Pyrofilm Corp Whippany NJ 07981
04713 Matorola Semiconductor Products Phoenix AZ 85008
06665 Precision Monolithics Inc Santa Clara CA 95050
07263 Fairchile Semiconductor Div Mountain View CA 94042
11236 CTS of Berne inc Berne IN 46711
13103 Thermalloy Co Dallas X 75234
13606 Sprague Elect Co Semiconductor Div Concord NH 03301
14099 Semtech Corp Newbury Park CA 91320
15454 Ametek/Rodan Div Anaheim CA 92806
17856 Siliconix Inc Santa Clara CA 95054
18324 Signetics Corp Sunnyvale CA 94086
19701 Mepco/Electra Corp Mineral Wells X 76067
20932 Emcon Div ITW San Diego CA 92129
24546 Corning Glass Works (Bradford) Bradford PA 16701
25403 N.V. Philips-Elcoma Department Eindhoven HL 02876
27014 National Semiconductor Corp Santa Clara CA 95051
27167 Corning Glass Works (Wilmington) Wilmington NC 28401
28480 Hewlett-Packard Co Corporate HQ Palo Alto CA 94304
3L585 RCA Corp Solid State Div Somerville NJ
32997 Bourns inc Trimpot Prod Div Riverside CA 92507
34335 Advanced Micro Devices inc Sunnyvale CA 94086
34371 Harris Semicon Div Harris-Intertype Melbourne FL 32901
52063 Exar Integrated Systems inc Sunnyvale CA 94086
56289 Sprague Electric Co North Adams MA 01247
72136 Electro Motive Corp Florence SC 06226
72982 Erie Technological Products Inc Erie PA 16512
73138 Beckman Instruments Inc Helipot Div Fullerton CA 92634
75915 Littelfuse Inc Des Plaines IL 60016
84411 TRW Capacitor Div Ogallala NE 69153
91637 Dale Electronics Inc Columbus NE 68601
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6-5 Special Handling
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Figure 6-1. Cabinet Parts, Exploded View

HP 35778

Figure # Description Qty Current(metric)
1 Front frame 1 5021-8407
2 Rear frame 1 5021-5808
3 Front handle kit (optional) 2 5062-3991
4 Top frame plastic piece 1 5041-8802
5 Fr feet 4 5041-8801
6 Front handle cover piece 2 5041-8819
7 Rear handle cover piece 2 5041-8820
8 Rt angle rack MT piece 2 5062-3985
9 side frame vinyl piece 2 5001-0541
10 Rack mount piece 2 5061-9679
11 Side strut 4 5021-5838
12 Top cover 1 5062-3736
13 Bottom cover 1 5062-3748
14 Side panel 2 5062-3848
15 Handle assy 2 5062-3705 .
16 Front panel 1 03577-64381 std (2 chan)
: 03577-64382 opt 002 (3 chan)
17. Front sub panel 1 03577-00282
18 Rear panel 1 03577-00283
19 Strut/Frame corner screws 8 0515-2086
20 Side frame screws 4 0515-1234
21 Botton center screw to Fr frame 1 0515-1234
Flat washer 1 3050-0596
22 Side screws to frame 4 0515-1132
23 Botton side screws to Fr frame 5 0515-1234
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Replaceable Parts
6-5 Special Handling
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D':i'iegl;le:t?:n HP Part Number Qty Description
1 03577-04187 1 Cover — Display
2 03577-04180 1 Cover — Processors
3 03577-61602 1 Display Digital Cable
4 03577-61682 1 8 Bit 10 cable
5 03577-04118 1 Cover — Rear
6 (03585-61602 1 Cable — Filter to LO
7 03577-66525 1 Fitter Board
8 03585-61602 1 Cable— Refto FP
9 03585-61602 1 Cable — Ref to Filter
10 03585-61674 1 Cable — Ext Ref
11 03585-61605 1 Cable — Oven to Ref
12 03586-61674 1 Cable — Ext Ref
13 03577-61622 1 Cable — Ref to Syn
14 03577-61641 1 Cable - Ref to Ofs
15 03577-61623 1 Cable — Ofs to Out
16 03577-61620 1 Cable-Synto LO
17 03577-61620 1 Cable — Side LO to Receiver
18 03577-61624 1 Cable — Center LO to Receiver
19 03577-61620 1 Cable ~ Side LO to Receiver
20 03577-61621 1 Cable — Syn to Out

Figure 6-2. Mechanical Parts ldentification, Cables and Shields
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1 03577-60151 1 Display 4K Memory
2 01345-61627 1 Cable - Display, Vertical
3 01345-61628 1 Cable - Display, Horizontal
4 01345-61630 1 Cable - Display, Focus
5 01345-61629 1 Cable - Display, Alignment and Pot
6 01345-61631 1 Cable - Display, Astig and Pot
7 03577-61603 1 Cable - Display Power
8 01345-01203 1 Mounting Bracket — Potentiometer
9 01345-61626 1 Cable - Intensity
10 03577-04106 1 Cover, Reference
11 03577-04105 1 Cover, Offset
12 03577-04104 1 Cover, Local Oscillator
13 03577-04137 3 Cover, Receiver Boards
14 03577-04127 1 Cover, Synthesizer
15 03577-04108 1 Cover, OQutput

Figure 6-3. Mechanical Parts Identification, Covers

HP 3577B
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Dl:esti:fant‘i:: n HP Part Number Qty Description

1 9135-0225 1 Line Filter

2 03577-61638 1 5V Supply Cable

3 03577-61608 1 Keyboard Cable

4 1250-1811 4 Adapter — Coax

5 03577-61626 4 Front Panel Cable

6 03577-04116 1 Guard - Fuseholder

7 03577-04115 1 Guard — Switching Transistor

Figure 6-4. Mecha_nical Parts Identification, Bottom
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HP 3577B
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Designation HP Part Number Qty Description
1 1251-2915 1 Main Processor Small Edge Connector
2 1251-5160 2 Processor Large Edge Connector
3 1251-1365 10 Analog Edge Connector

Figure 6-5. Mechanical Parts Identification, Chassis




HP 3577B Replaceable Parts
Table 6-3. Replaceable Parts
Ref.Des.  |HP Part Number| CD | Qty Description Mfr. Code| Mir. Part Number
35778 8 1 NETWORK ANALYZER 'X01’ 28480 | 3577B

A4 03577-66504 5 1 PCASSY LO BOARD 28480 03577-66504

A4C1 01680-6508 5 8 C-F 22PF 5% 200V CERMLr 28480 RPE121-978C0G220J200V
A4C2 0160-6521 2 5 C-F 2.2PF —% 200V CERMLr 28480 RPE121-978C0G2R2C200V
A4C3 0160-6511 o] -] C-F 15PF 5% 200V CERMLr 28480 RPE121-978C0G 150.J200V
A4C4 0160-6508 5 C-F 22PF 5% 200V CERMLr 28480 RPE121-878C0G220J200V
Ad4C5 0160-6521 2 C-F 2.2PF ~% 200V CERMLr 28480 RPE121-978C0G2R2C200V
A4Cs 0160-6511 ] C-F 15PF 5% 200V CERMLr 28480 RPE121-878C0G 150J200V
A4C7-C8 | 0160-6508 5 C-F 22PF 5% 200V CERMLr 28480 RPE121-878C0G220J200V
A4C10 0160-6507 4 15 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M100V
A4C11 0160-0576 S5 46 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH
A4C12-C13 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M100V
A4C14 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

'| A4C15-C186 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M100V

A4C17 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 04222 SR205C104MAAH ,
A4C18-C20 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M100V
A4C21 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 04222 | SR205C104MAAH

A4C22 0180-3768 5 22 | C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335MO35AS

A4C23 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 04222 SR205C104MAAH

A4C24 0180-0553 o] 7 CAPACITOR-FXD 22UF + -20% 25VDC TA 12340P02 | T354H226M025AS

A4C25 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M100V
A4C26 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 | SR205C104MAAH

A4C27 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335MO35AS

A4C28 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 04222 SR205C104MAAH

A4C29 0160-6523 4 2 C-F 1PF —% 200V CERMLr 28480 RPE121-978C0G010C200V
A4C30 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

A4C31 0180-3768 5 C-F 3.3UF 20% 35V TADPOr 12340P02 T3500335M035AS

A4C32 0160-0576- 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

A4C33 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335M035AS

A4C34 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

A4C35 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335M0O35AS

-A4C36 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

A4C37 0180-0553 o] CAPACITOR-FXD 22UF +-20% 25VDC TA 12340P02 | Ta54H226M025AS

A4Cas 0160-0576 ) CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

A4C39 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335M0O35AS

A4C40 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

AdC4a1 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335MO35AS

A4C4s 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

A4C4s 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335MO35AS

A4C50 0121-0512 7 3 CAPACITOR-V TRMR-CER 2-5PF 100V PC-MTG 58660 518-002 A 2-5

A4C51 0160-6521 2 C-F 2.2PF ~% 200V CERMLr 28480 RPE121-978C0G2R2C200V
A4C52 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

A4C53 0180-3710 7 4 C-F 15UF 20% 25V TADPDr 12340P02 | T350G156M025AS

A4C54 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

A4C55 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335M035AS

A4C56 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

A4CS57 0180-0553 o CAPACITOR-FXD 22UF +-20% 25VDC TA 12340P02 | T354H226M025AS

A4CS58 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

A4CS59 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335M0O35AS

A4C61 0160-6523 4 C-F 1PF ~% 200V CERMLr 28480 RPE121-978C0G010C200V
A4C62 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

A4C63 0180-3710 7 C-F 15UF 20% 25V TADPDr 12340P02 | T350G156MO25AS

A4C64 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

A4CE5 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335MO35AS

A4C66 0160-0576 5 CAPACITORFXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH

A4CE7 0180-0553 o] CAPACITOR-FXD 22UF +-20% 25VDC TA 12340P02 | T354H226M025AS

A4Ce8 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 04222 SR205C104MAAH

A4CE9 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335M035AS

A4C70 0121-0512 7 CAPACITOR-V TRMR-CER 2-5PF 100V PC-MTG 59660

518-002 A 2-5

See introduction to this section for ordering information

*|Indicates factory selected values
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Table 6-3. Replaceable Parts
Ref.Des.  |HP Part Number] CD | Qty Description {Mfr. Code| Mir. Part Number
A4CT1 0160-6521 2 C-F 2.2PF % 200V CERMLr 28480 RPE121-978C0G2R2C200V
A4CT72 0160-05768 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 04222 | SR205C104MAAH
A4CT3 0180-3710 7 C-F 15UF 20% 25V TADPDr 12340P02 | T350G156M025AS
A4C74 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 | SR205C104MAAH
A4CT5 0180-3768 5 GC-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335M035AS
AACT76 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 04222 | SR205C104MAAH
ALC77 0180-0553 0 CAPACITOR-FXD 22UF +-20% 25VDC TA 12340P02 | T354H226MO25AS
A4C78 0180-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 04222 SR205C104MAAH
A4CT9 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335MO35AS
A4CB0 0160-0576 5 CAPACITOR-FXD .1UF +-20% SOVDC CER 04222 SR205C104MAAH
A4C81 0180-3788 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335MO35AS
A4C88 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 04222 | SR205C104MAAH
A4Cs9 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335MO35AS
A4CO0 01210512 7 CAPACITOR-V TRMR-CER 2-5PF 100V PC-MTG 59660 518-002A2-5
A4Co1 0160-6521 2 C-F 2.2PF —% 200V CERMLr 28480 RPE121-878C0G2R2C200V
A4Co2 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH
A4C93 0180-3710 7 C-F 15UF 20% 25V TADPDr 12340P02 | T350G 156M025AS
A4C94 0160-0576 5 CAPACITOR-FXD .1UF +-20%.50VDC CER 04222 | SR205C104MAAH
A4CO5 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335M0O35AS
A4CO6 0160-0576 5 CAPACITOR-FXD .1UF +-20% SOVDC CER 04222 SR205C104MAAH
Ad4Co7 0180-0553 [+] CAPACITOR-FXD 22UF +-20% 25VDC TA 12340P02 | T354H226M0O25AS
Ad4Ces 0160-0576 5 C_APACITOR—FXD AUF +-20% S0VDC CER 04222 SR205C104MAAH
A4CH9 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335MO35AS
A4C101 0160-6515 4 4 C-F 10PF —9% 200V CERMLR 28480 RPE121-978C0G 100D200V
A4C102 0160-4381 8 2 CAPACITOR-FXD 1.5PF +-.25PF 200VDC CER 54583 FD11COG2D1R5C
A4C103 0160-6508 5 C-F 22PF 5% 200V CERMLr 28480 RPE121-978C0G220J200V
A4C104 0160-6524 5 2 C-F 6.8PF =% 200V CERMLR 28480 RPE121-978C0G6R8D200V
A4C105 0160-6508 5 C-F 22PF 5% 200V CERMLr 28480 RPE121-978C0G2204200V
Ad4C107 0160-6515 4 C-F 10PF ~9% 200V CERMLR 28480 RPE121-978C0G 100D200V
Adci08 0160-0576 S5 CAPACITOR-FXD .1UF +-20% S0VDC CER 04222 SR205C104MAAH
A4AC1H1 0160-0576 5 CAPACITOR-FXD .1UF +-20% SOVDC CER 04222 SR205C104MAAH
A4C112 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335MO35AS
A4C113 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-878X7R102M100V
A4C114 0180-0553 0 CAPACITOR-FXD 22UF +-20% 25VDC TA 12340P02 | T354H226MO25AS
A4C115-C116 0160-0576 5 CAPACITOR-FXD .1UF 4-20% S0VDC CER 04222 | SR205C104MAAH
Ad4C117 0180-3768 S C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D33SMO35AS
A4C120 0160-6515 4 C-F 10PF —% 200V CERMLR 28480 | RPE121-978C0G100D200V
AdC121 0160-4381 8. CAPACITOR-FXD 1.5PF +-.25PF 200VDC CER 54583 FD11C0G2D1R5C
A4C122 0160-6508 S C-F 22PF 5% 200V CERMLr 28480 RPE121-978C0G220J200V
AdC123 0160-6524 5 C-F 6.8PF -% 200V CERMLR 28480 RPE121-878C0OG6R8D200V
A4C124 0160-6508 5 C-F 22PF 5% 200V CERMLr \ 28480 RPE121-978C0G220J200V
Ad4C125 0160-6515 4 C-F 10PF —-% 200V CERMLR 28480 RPE121-878C0G 100D200V
A4C130 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M100V
A4C149 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M100V
A4C150-C151 01680-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 04222 SR205C104MAAH
A4C152 0180-4133 0 4 C-F 15UF 10% 20V TATBSA 12340P02 | T322D156K020AS
A4C153 0160-0576 S CAPACITOR-FXD .1UF . +-20% SOVDC CER 04222 SR205C104MAAH
A4C154 01804133 o] C-F 15UF 10% 20V TATBSA 12340P02 | T322D156K020AS
A4C155-C156 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 04222 | SR205C104MAAH
A4C157-C158 0180-4133 [+] C-F 15UF 10% 20V TATBSA 12340P02 | T322D156K020AS
A4C160 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-878X7R102M100V
A4C161 0160-0576 5 CAPACITOR-FXD .1UF +-20% SOVDC CER 04222 SR205C104MAAH
A4C162 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335M0O35AS
A4C163 0160-0576 5 CAPACITOR-FXD .1UF +-20% SOVDC CER 04222 SR205C104MAAH
A4C164 0160-3914 1 1 CAPACITOR-FXD .01UF +-10% 100VDC CER 04222 SR201C103KAAH
A4C166 0160-0576 -5 CAPACITOR-FXD .1UF +-20% SOVDC CER 04222 SR205C104MAAH
A4C167 0160-0127 2 1 CAPACITOR-FXD 1UF +-20% 25VDC CER 04222 SRB3SE105MAAH
A4C168 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH
A4C180 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M100V
A4C190 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M100V
A4C200-C201 0160-6511 0 C-F 15PF 5% 200V CERMLr 28480 RPE121-978C0G 150200V
A4C202 01604382 9 1 CAPACITOR-FXD 3.3PF +-.25PF 200VDC CER 28480 RPE121-105C0G3R3C200V
See introduction to this section for ordering information
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HP 3577B Replaceable Parts
Table 6-3. Replaceable Parts
Ref.Des. HP Part Number| CD | Qty Description Mfr. Code| Mir. Part Number

A4C203 0160-6511 o] C-F 15PF 5% 200V CERMLr 28480 RPE121-978C0G 150J200V
A4C205 0160-6511 o] C-F 15PF 5% 200V CERMLr 28480 RPE121-978C0G 150200V
A4C207 0180-3768 5 C-F 3.3UF 20% 35V TADPDr 12340P02 | T350D335MO35AS
A4C208 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH
A4CR1-CR4 1901-0518 8 4 DIODE-SCHOTTKY SM SIG 28480 1801-0518
A4CR5 1902-1329 3 1 ICV RGLTR-V-REF-FXD 6.6/7.2V TO-46 PKG 27014 LM329CH
A4E30 8170-0894 [s] 5 CORE-SHIELDING BEAD 06337P01 | 56-590-65/4A6
A4E50 9170-0894 (o] CORE-SHIELDING BEAD 08337P01 | 56-590-65/4A6
A4E60 9170-0894 (o] CORE-SHIELDING BEAD 06337P01 | 56-590-65/4A6
A4E70 9170-0894 [+] CORE-SHIELDING BEAD 08337P01 | 56-590-65/4A6
A4ES0 9170-0894 [+ CORE-SHIELDING BEAD 06337P01 | 56-580-65/4A6
A4J1-J5 1250-2142 7 5 CON-SMB 74970 131-3701-341
A4J6-J7 1250-2215 5 6 CON-SMB STRAIGHT 74970 131-1701-201
A4Js-J12 1250-2215 5 CON-SMB8 STRAIGHT 74970 131-1701-201
Adl2-L5 9140-0814 1 4 COIL-VAR 20NH-25NH Q=50 PC-MTG 24226 8272
A4L6 9140-0144 o] 11 INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 99800 1025-36
A4L7 81400815 2 5 COIL-VAR 50.6NH-41.4NH PC-MTG 24226 8273
A4Ls 8140-0813 (o] 2 COIL-VAR 23NH-52NH Q=85 PC-MTG 24226 8271
A4al9 9140-0815 2 COIL-VAR 50.6NH-41.4NH PC-MTG 24226 8273
A4L10-L13 9140-0144 o] INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 99800 1025-36
A4l20 9140-0144 ] {INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 98800 1025-36
A4L30 9140-0144 0 INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 89800 1025-36
A4L50 9140-0144 0 INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 99800 1025-36
A4LB0 91400144 o INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26L.G 99800 1025-36
A4L70 9140-0144 o INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 89800 1025-36
A4L90 9140-0144 o] INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 99800 1025-36
A4L100 9140-0815 2 COIL-VAR 50.6NH-41.4NH PC-MTG 24226 8273
A4L101 9140-0813 0 COIL-VAR 23NH-52NH Q=65 PC-MTG 24226 8271
A4L102 8140-0815 2 COIL-VAR 50.6NH-41.4NH PC-MTG 24226 8273
A4L150-L152 9140-0607 ] 3 INDUCTOR RF-CH-MLD 3.3UH 10% .2DX.45L.G 24226 18M331K
A4L153-L154 9100-1618 1 2 INDUCTOR RF-CH-MLD 5.8UH 10% 99800 1537-30
Ad4L201 9140-0815 2 COIL-VAR 50.6NH-41.4NH PC-MTG 24226 8273
A4LB1 7121-4611 2 1 LABEL-INFORMATION .15-IN-WD 6-IN-LG 28480 Lo1003
A4MP1-MP4 03577-00802 9 4 ETCH SPRNG-GROUNDING BECUGD 07466P01
A4MP1A 3050-0873 5 9 WASHER-FL NM NO. 2 .092-IN-ID .125-IN-OD 51506
AdMP1B 3050-0873 5 WASHER-FL NM NO. 2 .092-IN-ID .125-IN-OD 51506
A4MP1C-MPA2 3050-0873 ) WASHER-FL NM NO. 2 .092-IN-ID .125-IN-OD 51506
A4MP2B 3050-0873 5 WASHER-FL NM NO. 2 .092-IN-ID .125-IN-OD 51506
AdMP2C 3050-0873 5 WASHER-FL NM NO. 2 .092-IN-ID .125-IN-OD 51506
A4MP4A 3050-0873 5 WASHER-FL NM NO. 2 .092-IN-ID .125-IN-OD 51506
AdMP4B 3050-0873 5 WASHER-FL NM NO. 2 .092-IN-ID .125-IN-OD 51506
A4MP4AC 3050-0873 5 WASHER-FL NM NO. 2 .092-IN-ID .125-IN-OD 51506
A4MP5 0340-1169 6 1 NSLT BSNG .038TK TO-72 NYLNA 32559 118-055
A4MP20 2260-0002 6 1 NUT-HEX-DBL-CHAM 4-40-THD .062-IN-THK 13962P01
A4MP21-MP22 3050-0229 5 2 WASHER-FL MTLC NO. 4 .125-IN-ID 86928
A4MP100 03577-04104 1 1 SHTF CVR-L.O. BD ALSK 13588P02
ASMP100 0370-2595 7 1 KNOB-RVTN 12.7MMD BRS 28480
A4MP103A-MPA105| 2950-0078 ] 3 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 98291 40001-18-030-156
A4MP103B-MPB105| 2180-0124 4 3 WASHER-LK INTL T NO. 10 .185-IN-ID 98291 3002-26
A4MP150 1205-0543 3 1 HEAT SINK SGL TO-220-CS 28480 | 5751C
A4MP151 0535-0004 9 1 NUT-HEX DBL-CHAM M3 X 0.5 2.4MM-THK 28480

| AdMP152 05150886 3 1 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 83486
A4Q30 1854-0591 6 5 TRANSISTOR NPN SI PD=180MW FT =4GHZ 04713 BFRo0
A4Q3t 1854-0720 3 5 TRANSISTOR NPN SI PD=500MW FT =4GHZ 18324 BFR96S/02
A4Q50 1854-0591 6 TRANSISTOR NPN SI PD = 180MW FT =4GHZ 04713 BFRS0
A4Q51 18540720 3 TRANSISTOR NPN SI PD=500MW FT =4GHZ 18324 BFRS6S/02
A4Q60 1854-0591 6 TRANSISTOR NPN SI PD= 180MW FT =4GHZ 04713 BFRS0O
Ad4Q61 1854-0720 3 TRANSISTOR NPN SI PD=500MW FT=4GHZ 18324 BFRS6S/02
A4Q70 1854-0591 6 TRANSISTOR NPN Si PD= 180MW FT =4GHZ 04713 BFRS0
A4Q71 1854-0720 3 TRANSISTOR NPN Si PD =500MW FT=4GHZ 18324 BFRI6S/02
A4Q90 1854-0591 6 TRANSISTOR NPN S| PD = 180MW FT=4GHZ 04713 BFRS0
A4Q91 1854-0720 3 TRANSISTOR NPN SI PD=500MW FT=4GHZ 18324 BFR96S/02
A4R1 0699-2054 ] 2 R-F 100 OHM 1% 1/20W HF04 TO 91637 CMF-501000FT-1

See introduction to this section for ordering information

*Indicates factory selected values
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Replaceable Parts HP 3577B
Table 6-3. Replaceable Parts
Ref.Des. HP Part Number| CD | Qty Description Mir. Code] Mir. Part Number
AdR2 0699-1968 2 1 R-F 68.1 OH 1% 1/20W HF04 TO 91637 CMF-5088R1FT-1
A4R3 0699-2054 -] R-F 100 OHM 1% 1/20W HF04 TO 91637 CMF-501000FT-1
AdR4 0698-7214 1 4 RESISTOR 121 1% .05W F TC=04+-100 91637 CMF-501210FT-1
A4RS5 0699-1903 5 15 R-F51.1 OH 1% 1/20W HF04 TO 91637 CMF-5051R1FT-1
A4R6-R7 0698-7214 1 RESISTOR 121 1% .05W F TC=0+-100 81637 CMF-501210FT-1
A4R8 0699-1903 5 R-F51.1 OH 1% 1/20W HF04 TO 91637 CMF-5051R1FT-1
A4Rg 06898-7214 1 RESISTOR 121 1% .05SW F TC=0+-100 21637 CMF-501210FT-1
A4R10 0698-3445 2 2 RESISTOR 348 1% .125W F TC=0+-100 05524P03 | CMF-553480FT-1
A4R11-R12 0698-3132 4 4 RESISTOR 261 1% .125W F TC=0+-100 05524P03 | CMF-552610FT-1
A4R13 0698-7230 1 2 RESISTOR 562 1% .05W F TC=0+-100 91637 CMF-55620FT-1
AdR14 0699-1902 4 1 R-F 10 OHM 1% 1/20W HF04 TO 91637 CMF-5010R0FT-1
A4R15 0698-7230 1 RESISTOR 582 1% .05W F TC=0+-100 91637 CMF-55620FT-1
A4R16-R17 0698-3132 4 RESISTOR 261 1% .125W F TC=0+-100 05524P03 | CMF-552610FT-1
A4R18 0698-7223 2 17 RESISTOR 287 1% .05W F TC=0+-100 916837 CMF-502870FT-1
‘A4R19 0699-2030 1 6 R-F 17.8 OH 1% 1/20W HF04 TO 91637 CMF-5017R8FT-1
A4R20 0698-7223 2 RESISTOR 287 1% .05W F TC=0+-100 91637 CMF-502870FT-1
AdR21 0698-3443 V] 2 RESISTOR 287 1% .125W F TC=0+-100 21637 CMF-552870FT-1
AdR22 0698-7223 2 RESISTOR 287 1% .05W F TC=0+-100 91637 CMF-502870FT-1
Ad4R23 0699-2030 1 R-F 17.8 OH 1% 1/20W HF04 TO 91637 CMF-5017R8FT-1
AdR24 0698-7223 2 RESISTOR 287 1% .05W F TC=0+-100 91637 CMF-502870FT-1
A4R25 0698-3443 ] RESISTOR 287 1% .125W F TC=0+-100 91637 CMF-552870FT-1
A4R286 0698-3445 2 RESISTOR 348 1% .125WF TC=0+-100 05524P03 | CMF-553480FT-1
AdR27 0683-1 9 6 RESISTOR 1K 5% .25W CF TC=0-400 77902 R-25)
A4R30 0699-1903 5 R-F 51.1 OH 1% 1/20W HF04 TO 91637 CMF-5051R1FT-1
A4R31 0683-1025 9 RESISTOR 1K 5% .25W CF TC=0-400 77902 R-25J
A4R32 0683-4715 0 5 RESISTOR 470 5% .25W CF TC=0-400 77902 R-25)
A4R33 0683-2415 3 5 RESISTOR 240 5% .25W CF TC=0-400 77902 R-25J
A4R34 0698-7223 2 RESISTOR 287 1% .05W F TC=0+-100 91637 CMF-502870FT-1
A4R35 0699-1964 8 ] R-F 14.7 OH 1% 1/20W HF04 TO 91637 CMF-5014R7FT-1
A4R36 0683-1215 -] 2 RESISTOR 120 5% .25W CF TC=0-400 77802 R-25J
A4R37-R39 0699-1803 5 R-F 51.1 OH 1% 1/20W HF04 TO 91637 CMF-5051R1FT-1
A4R40 0698-7216 3 4 RESISTOR 147 1% .05SW F TC=0+-100 91637 CMF-501470FT-1
A4R41 0699-1947 7 2 R-F 38.3 OH 1% 1/20W MFHF TO 21637 CMF-5038R3FT-1
A4dR42 0698-7216 3 RESISTOR 147 1% .0SW F TC=0+-100 91637 CMF-501470FT-1
A4R43 0699-1803 5 R-F 51.1 OH 1% 1/20W HF04 TO 91637 CMF-5051R1FT-1
AdR44 0698-3159 5 2 RESISTOR 26.1K 1% .125W F TC=0+-100 05524P03 | CMF-552612FT-1
A4R45-R46 0757-0449 6 2 RESISTOR 20K 1% .125W F TC=0+-100 05524P03 | CMF-55-1
Ad4R47 0698-3159 5 RESISTOR 26.1K 1% .125W F TC=0+-100 05524P03 | CMF-552612FT-1
A4R48 0757-0443 4] 1 RESISTOR 11K 1% .125W F TC=0+-100 05524P03 | CMF-55-1
A4R49 2100-0554 5 1 RESISTOR-TRMR 500 10% C TOP-ADJ 1-TRN 32097 3386P-Y46-501
A4R50 0699-1803 5 R-F 51.1 OH 1% 1/20W HF04 TO 91637 CMF-5051R1FT-1
A4RS1 0683-1025 9 RESISTOR 1K 5% .25W CF TC=0-400 77902 R-25)
A4R52 0683-4715 0 RESISTOR 470 5% .25W CF TC =0-400 77902 R-25J
A4R53 0683-2415 3 RESISTOR 240 5% .25W CF TC =0-400 77902 R-25J
A4R54 0698-7223 2 RESISTOR 287 1% .0SW F TC=0+-100 91637 CMF-502870FT-1
A4R55 0699-1964 8 R-F 14.7 OH 1% 1/20W HF04 TO 91637 CMF-5014R7FT-1
A4RS6 0698-4417 0 6 RESISTOR 174 1% .125WF TC=0+-100 91637 CMF-55-1
A4RS57 0699-1803 5 R-F 51.1 OH 1% 1/20W HF04 TO 91637 CMF-5051R1FT-1
A4R58 0698-4417 0 RESISTOR 174 1% .125WF TC=0+-100 91637 CMF-55-1
A4RB0 0699-1903 5 R-F 51.1 OH 1% 1/20W HF04 TO 91637 CMF-5051R1FT-1
A4Re1 0683-1025 9 RESISTOR 1K 5% .25W CF TC=0-400 77902 R-25J
A4R62 0683-4715 4] RESISTOR 470 5% .25W CF TC=0-400 77902 R-25J
A4RE3 0683-2415 3 RESISTOR 240 5% .25W CF TC=0-400 77902 R-25)
A4RB4 0698-7223 2 RESISTOR 287 1% .05SW F TC=0+-100 91637 CMF-502870FT-1
A4RES 0699-1964 8 R-F 14.7 OH 1% 1/20W HF04 TO 91637 CMF-S014R7FT-1
A4RES 0683-1215 9 RESISTOR 120 5% .25W CF TC = 0-400 77902 R-25J
A4RB7 0699-1903 5 R-F51.1 OH 1% 1/20W HF04 TO 91637 CMF-5051R1FT-1
A4R70 0699-1903 5 R-F51.1 OH 1% 1/20W HF04 TO 91637 CMF-5051R1FT-1
A4R71 0683-1025 9 RESISTOR 1K 5% .25W CF TC =0-400 77902 R-25J
A4R72 0683-4715 ] RESISTOR 470 5% .25W CF TC = 0-400 77802 R-250
A4R73 0683-2415 3 RESISTOR 240 5% .25W CF TC = 0-400 77802 R-25J
A4R74 0698-7223 2 RESISTOR 287 1% .0SW F TC=0+-100 91637 CMF-502870FT-1
See introduction to this section for ordering information
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HP 3577B Replaceable Parts
Table 6-3. Replaceable Parts
Ref.Des. |HP Part Number| €D | Qty Description Mfr. Code| Mfr. Part Number
A4R75 0699-1964 8 R-F 14.7 OH 1% 1/20W HF04 TO 91637 CMF-501487FT-1
AdR76 0698-4417 o] RESISTOR 174 1% .125W F TC=0+-100 91637 CMF-55-1 .
A4R77 0699-1903 5 R-F 51.1 OH 1% 1/20W HF04 TO 91637 CMF-5051R1FT-1
A4R78 0698-4417 0 RESISTOR 174 1% .125W F TC=0+-100 91637 CMF-55-1
A4RS0 0699-1903 5 R-F 51.1 OH 1% 1/20W HF04 TO 891637 CMF-5051R1FT-1
A4R91 0683-1025 9 RESISTOR 1K 5% .25W CF TC =0-400 77902 R-25J
AdR92 0683-4715 [+] RESISTOR 470 5% .25W CF TC=0-400 77802 R-25)
A4R93 0683-2415 3 RESISTOR 240 5% .25W CF TC =0-400 77802 R-25.
AdR94 0698-7223 2 RESISTOR 287 1% .05SW F TC=0+-100 91637 CMF-502870FT-1
A4RI95 0699-1964 8 R-F 14.7 OH 1% 1/20W HF04 TO 91637 CMF-5014R7FT-1
AdRS6 0698-4417 [s] RESISTOR 174 1% .125W F TC=0+-100 91637 CMF-55-1
A4RS7 0699-1903 5 R-F 51.1 OH 1% 1/20W HF04 TO 91637 CMF-5051R1FT-1
AdRg8 0698-4417 [+] RESISTOR 174 1% .125W F TC=0+-100 91637 CMF-55-1
A4R100 0698-7223 2 RESISTOR 287 1% .05SW F TC=0+-100 91637 CMF-502870FT-1
A4R101 0699-2030 1 R-F 17.8 OH 1% 1/20W HF04 TO 91637 CMF-5017R88FT-1
A4dR102 0698-7223 2 RESISTOR 287 1% .0SW F TC=0+-100 91637 CMF-502870FT-1
A4R105-R108 0699-1966 [+] 4 R-F 26.1 OH 1% 1/20W HF04 T0 81637 CMF-50-21
AdR109 0698-7218 5 6 RESISTOR 178 1% .05W F TC=0+-100 81837 CMF-501780FT-1
A4R110 0699-2163 1 3 R-F 31.6 OH 1% 1/20W HF04 TO 81637 CMF-5031R6FT-1
Ad4R111-R112 0698-7218 5 RESISTOR 178 1% .05W F TC=0+-100 916837 CMF-501780FT-1
A4R113 0699-2163 1 R-F 31.6 OH 1% 1/20W HF04 TO 91637 CMF-5031R6FT-1
AdR114-R115 0698-7218 ) RESISTOR 178 1% .0SW F TC=0+-100 91637 CMF-501780FT-1
AdR116 0699-2163 1 R-F 31.6 OH 1% 1/20W HF04 TO 916837 CMF-5031R6FT-1
AdR117 0698-7218 5 RESISTOR 178 1% .0SW F TC=0+-100 91637 CMF-501780FT-1
AdR120 0757-0280 3 1 RESISTOR 1K 1% .125W F TC=0+-100 05524P03 | CMF-55-1
A4R150 0698-7223 2 RESISTOR 287 1% .05W F TC=0+-100 916837 CMF-502870FT-1
A4R151 0899-2030 1 R-F 17.8 OH 1% 1/20W HF04 TO 91637 CMF-5017R8FT-1
AdR152 0698-7223 2 RESISTOR 287 1% .05SW F TC=0+-100 91637 CMF-502870FT-1
A4R170 0698-7223 2 RESISTOR 287 1% .05W F TC=0+-100 91637 CMF-502870FT-1
AdRI7 0699-2030 1 R-F 17.8 OH 1% 1/20W HF04 TO 91637 CMF-5017R8FT-1
AdR172 0698-7223 2 RESISTOR 287 1% .05W F TC=0+-100 91637 CMF-502870FT-1
Ad4R190 0698-7223 2 RESISTOR 287 1% .05W F TC=0+-100 91637 CMF-502870FT-1
AdR191 0699-2030 1 R-F 17.8 OH 1% 1/20W HF04 TO 91637 CMF-5017R8FT-1
AdR192 0698-7223 2 RESISTOR 287 1% .05W F TC=0+-100 91637 CMF-502870FT-1
A4R201 0698-7216 3 RESISTOR 147 1% .05W F TC=0+-100 91637 CMF-501470FT-1
AdR202 0699-1947 7 R-F 38.3 OH 1% 1/20W MFHF TO 91637 CMF-5038R3FT-1
Ad4R203 0698-7216 3 RESISTOR 147 1% .0SW F TC=0+-100 91637 CMF-501470FT-1
AdR204 0699-1964 8 R-F 14.7 OH 1% 1/20W HF04 TO 91637 CMF-5014R7FT-1
A4TP1-TP4 1251-0600 [+] 4 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 27264 16-06-0034
A4TP5-TP6 0360-0124 3 2 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 13309P01
AdU1 1813-0216 6 2 ICWIDEBAND AMPL TO-39 PKG 04713 MWA230
A4U10 1813-0215 S5 2 ICWIDEBAND AMPL TO-39 PKG 04713 MWA220
AdU1 1813-0216 6 ICWIDEBAND AMPL TO-39 PKG 04713 MWA230
Ad4U20 03577-87804 3 1 MIX MWAV MD-1171 02788P01 | MD-1171
AdU21-U22 1813-0212 2 ICWIDEBAND AMPL TO-39 PKG 04713 MWA120
Ad4U23 0955-0194 8 1 MIX MWAV SRA-1-1 500MHZ 8 16239 SRA-1-1
Ad4U24 1813-0215 5 ICWIDEBAND AMPL TO-39 PKG 04713 MWA220
Ad4U25 1826-0043 4 1 ICOP AMP GP TO-99 PKG 28480 1826-0043
A4U150 1826-0147 9 1 ICV RGLTR-FXD-POS 11.5/12.5V TO-220 PKG 04713 MC7812CT
AdW1IA 1251-1636 4 18 | CONNECTOR-SGL CONT SKT .04-IN-BSC-SZ RND 06776 PS-40-823-TG30
AdW1i-wz 1258-0214 6 6 CON-JUMPER WIRE PLUG-SHORTING 12355P01 | 461-2872-01-03-16
Adwz 1251-1636 4 CONNECTOR-SGL CONT SKT .04-IN-BSC-SZ RND 06776 PS-40-823-TG30
AdW4-WA7? 1251-1636 4 CONNECTOR-SGL CONT SKT .04-IN-BSC-SZ RND 06776 PS-40-823-TG30
AdW4-W7 1258-0214 6 CON-JUMPER WIRE PLUG-SHORTING 12355P01{ 461-2872-01-03-16
A4 0515-1643 2 12 | SCR-MCH M3.0 22MMLG PHPZ SST * 83486
A4 03577-04109 6 1 SHTF CVR-SHLD AL 13588P02
Ad 03577-20601. 7 1 CSTG-SHIELD-CIRCUIT SIDE AL 13539P01 | 03577-20601
A4 03577-20605 1 1 CSTG MCHD SHIELD-SLOTTED AL 13599P01 { 03577-20605

See introduction to this section for ordering information

*Indicates factory selected values
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Replaceable Parts

Table 6-3. Replaceable Parts

HP 35778

Ref.Des. HP Part Number| CD | Qty Description |Mtr. Code| Mir. Part Number
AS 03577-66505 6 1 PCASSY OFFSET 28480 03577-66505
ASC1 0160-6510 ] 4 C-F .1UF 20% 50V CERMLr 28480 RPE121-978X7R104M50V
A5C2-C3 0160-6511 [+] 2 C-F 15PF 5% 200V CERMLr 28480 RPE121-878C0G 150.J200V
AsC4* 0160-4774 3 CAPACITOR-FXD 16PF +-2% 200VDC CER 0+-30 28480 RPE 121-105C0G 160G200V
ASC4* 0160-4887 9 CAPACITOR-FXD 25PF +-2% 200VDC CER 0+-30 28480 RPE121-105C0G250G200V
ASCa + 0160-4775 4 1 CAPACITOR-FXD 24PF +-2% 200VDC CER0+-30 54583 FD12C0G2D240G
A5SCS 0160-6507 4 18 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M 100V
ASC8 0180-4133 0 13 C-F 15UF 10% 20V TATBSA 12340P02 | T322D156K020AS
ASC7 0160-4571 8 1 CAPACITOR-FXD .1UF + 80-20% 50VDC CER 04222 SA105E104ZAAH
A5Cs8 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M100V
ASC8 0180-4133 [+] C-F 15UF 10% 20V TATBSA 12340P02 | T322D156K020AS
A5C10 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M 100V
ASC11 0160-0576 5 23 | CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAM
ASC12C13 01606510 9 C-F .1UF 20% 50V CERMLr 28480 RPE121-878X7R104M50V
ASC14-C17 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-878X7R102M 100V
A5C18 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 04222 SR205C104MAAH
A5C19 0160-6523 4 1 C-F 1PF —% 200V CERMLr 28480 RPE121-978C0G010C200V
ASC21 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH
A5C23-C24 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M100V
A5C25 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH
ASC26 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M100V
A5C30-C31 01600576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH
A5C32 0180-4133 [+] C-F 1S5UF 10% 20V TATBSA 12340P02 | T322D156K020AS
A5C3s3 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 04222 SR205C104MAAH
A5C34-C35 01804133 0 C-F 15UF 10% 20V TATBSA 12340P02 | T322D156K020AS
A5C36-C39 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH
ASC40-C43 0160-4832 4 ‘5 CAPACITOR-FXD .01UF +-10% 100VDC CER 04222 SA101C103KAAH
ASC4a4 0160-6525 ] 1 C-F 47PF 5% 200V CERMLr 28480 RPE121-978C0G470J200V
A5C52-C53 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH
A5C54 0160-2414 4 1 CAPACITOR-FXD .022UF +-5% 200VDC POLYE 15766 HEW238T
A5CS5 0160-4832 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 04222 SA101C103KAAH
A5C56-C57 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH
A5C60-C62 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH
ASC63-C64 0180-4133 ] C-F 15UF 10% 20V TATBSA 12340P02 | T322D156K020AS
ASC85 0180-4135 2 1 C-F 33 UF 10% 10V TATBSA 12340P02 | T322D336K010AS
A5CB6-C69 0180-4133 ] C-F 15UF 10% 20V TATBSA 12340P02 | T322D156K020AS
ASC70-C7T1 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 | RPE121-978X7R102M100V
A5C72 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH
A5C73 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M100V
ASC74-C75 0180-4133 V] C-F 15UF 10% 20V TATBSA 12340P02 | T322D156K020AS
ASC76 0160-6510 9 C-F .1UF 20% S0V CERMLr 28480 RPE121-978X7R104M50V
ASCT?7 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M 100V
A5C83-C84 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M 100V
A5C85 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH ’
A5C80 0160-6521 2 1 C-F 2.2PF —% 200V CERMLr 28480 RPE121-978C0G2R2C200V
A5C91-C92 0160-6515 4 2 C-F 10PF —-% 200V CERMLR 28480 RPE121-978C0G 1000200V
ASCa3 01600576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH
AS5C84-C95 0160-6507 4 C-F 1000PF 20% 100V CERMLr 28480 RPE121-978X7R102M100V
A5C100 0160-2940 1 1 CAPACITOR-FXD 470PF +-5% 300VDC MICA 08023 CD15FC471J03
A5C101 01400197 4 1 CAPACITOR-FXD 180PF +-5% 300VDC MICA 09023 CD15FC181J03
ASC102 0160-0154 5 1 CAPACITOR-FXD 2200PF +-10% 200VDC POLYE 06337P01
ASC103 0160-0362 7 1 CAPACITOR-FXD 510PF +-5% 300VDC MICA 09023 CD15FC511J03
ASC104 01600156 7 2 CAPACITOR-FXD 3900PF +-10% 200VDC POLYE 15766 HEW238T
A5C105 0140-0199 6 1 CAPACITOR-FXD 240PF +-5% 300VDC MICA 08023 CD15FC241J03
A5C106 01600156 7 CAPACITOR-FXD 3900PF +-10% 200VDC POLYE 15768 HEW238T
A5C110-C111 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 04222 SR205C104MAAH
ASC112 0160-0128 3 1 CAPACITOR-FXD 2.2UF +-20% 50VDC CER 04222 SR515E225MAAH
ASCR1 1801-0040 1 5 DIODE-SWITCHING 30V S0MA 2NS DO-35 27014
ASCR2 0122-0085 1 2 DIODE-WC 2.2PF 7% C3/C25-MIN=4.5 S0545 182208@)

See introduction to this section for ordering information
6-16 *Indicates factory selected values



HP 3577B Replaceable Parts
Table 6-3. Replaceable Parts
Ref.Des. |HP Part Number| CD | Qfy Description Mir. Code| Mfr. Part Number
ASCR3 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 27014
ASCR4 0122-0085 1 DIODE-WC 2.2PF 7% C3/C25-MIN=4.5 50545 182208(B)
ASCRS50 1801-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 27014
ASCRS1 1880-1125 2 1 OPT LED LMP R XX LMP1002 TT1H 28480 1890-1125
ASCR52-CR53 1801-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 27014
A5J1-J2 1250-2142 7 2 CON-SMB 74970 131-3701-341
ASL1 9140-0748 [} S INDUCTOR 250UH 25% .25DX.5LG Q=3 24226 | CA-253-5
ASL2 8140-0144 (o] 12 | INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 93800 102538
A5L3 03577-20301 4 1 IND 30.5MM 00848P01
ASL4 9100-2891 4 1 INDUCTOR RF-CH-MLD 50NH 10% .105DX.26LG 24226 10MOS0K-1
ASLS 9140-0748 0 INDUCTOR 250UH 25% .25DX.5LG Q=3 24226 | CA-253-5
ASL7 9140-0144 o] INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 99800 1025-36
ASL10 9140-0144 o] INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 99800 1025-36
A5L21-L22 9140-0144 o] INDUCTOR RF-CH-MLD 4.7UH 10% .1050X.26LG 29800 1025-36
A5L30-L31 9140-0144 0 INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26L.G 89800 1025-36
AS5L32 9140-0210 1 1 INDUCTOR RF-CH-MLD 100UH 5% .166DX.385LG 99800 1537-76
AS5L40 9140-0144 0 INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 99800 1025-36
AS5LE0-L62 9140-0748 o INDUCTOR 250UH 25% .25DX.5LG Q=3 24226 | CA-253-5
A5LE3-L64 9100-1618 1 2 INDUCTOR RF-CH-MLD 5.6UH 10% 99800 | 1537-30
A5L70 9140-0144 ] INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 93800 1025-38
A5L7T 8140-0144 o] INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 98800 1025-36
A5L79 91400158 6 1 INDUCTOR RF-CH-MLD 1UH 10% .105DX.26LG 32159 1A1002M +-10%
ASL81 9140-0144 0 INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 99800 1025-36
A5L90 9135-0074 4 1 INDUCTOR RF-CH-MLD 47NH 4% .102DX.26LG 24226
A5L91 9140-0144 o] INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 99800 1025-38
ASL100 9100-1648 7 1 INDUCTOR RF-CH-MLD 560UH 5% .2DX.45 .G 89800 | 2500-16
A5L101 95100-1650 1 1 INDUCTOR RF-CH-MLD 680UH 5% .20X.45LG 89800 | 2500-20
AsL102 9140-0118 8 1 INDUCTOR RF-CH-MLD S00UH 5% .2DX.45LG 99800 2500-14
ASLB1 7121-4611 2 1 LABEL-INFORMATION .15-IN-WD .6-IN-LG 28480 | LO1003
ASMP601-MP602 0515-0897 6 2 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 83486
ASMP603-MP604 0535-0004 9 2 NUT-HEX DBL-CHAM M3 X 0.5 2.4MM-THK 28480
ASMP605-MP606 2180-0824 1 2 | WASHER-LKINTL T NO. 3 .102-N-ID 73734 | 99401
ASMP607-MPE608 0515-0805 7 2 SCREW-MACH M2.5 X 0.45 6MM-LG PAN-HD 83486
A5MPS0S-MP610 2190-0124 4 2 WASHER-LK INTL T NO. 10 .195-IN-D 98291 3002-26
AS5MP611-MP812 2950-0078 9 2 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 98291 40001-18-030-156
ASMP613-MP624 0515-1643 2 12 | SCR-MCH M3.0 22MMLG PHPZ SST * 83486
ASMP701 03577-04105 2 1 SHTF CVR-OFFSET BD ALSK 13588P02
ASMP701 0361-0230 4 2 RVT-STB OVHD .123D .19LG BRSTN 12014 | R-3682
ASMP701 1400-0964 6 2 BRACKET-RTANG STL ZINC/CLEAR CHROMATE 28480 1400-0964
ASMP701 0370-2595 7 1 KNOB-RVTN 12.7MMD BRS 28480
ASMP702 03577-04103 o] 1 SHTF SHLD-OFFSET CVR ALSK 13588P02
ASMP703 03577-20601 7 1 CSTG-SHIELD-CIRCUIT SIDE AL 13589P01 | 03577-20601
ASMP704 03577-20602 8 1 CSTG SHIELD-COMPONENT SD AL 13589P01 | 03577-20602
A5P1-P3 1258-0141 8 3 CON-JUMPER REM .025P 00779 830153-2
A5Q1 1854-0345 8 3 TRANSISTOR NPN 2N5179 S| TO-72 PD = 200MW 04713 