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WARRANTY

The ANRITSU product(s) listed on the title page is (are) warranted against defects in
materials and workmanship for one year from the date of shipment.

ANRITSU’s obligation covers repairing or replacing products which prove to be defective
during the warranty period. Buyers shall prepay transportation charges for equipment
returned to ANRITSU for warranty repairs. Obligation is limited to the original purchaser.
ANRITSU is not liable for consequential damages.

LIMITATION OF WARRANTY

The foregoing warranty does not apply to ANRITSU connectors that have failed due to
normal wear. Also, the warranty does not apply to defects resulting from improper or
inadequate maintenance by the Buyer, unauthorized modification or misuse, or operation
outside of the environmental specifications of the product. No other warranty is expressed
or implied, and the remedies provided herein are the Buyer’s sole and exclusive remedies.

TRADEMARK ACKNOWLEDGEMENTS

V Connector and K Connector are registered trademarks of ANRITSU Company. GPC-7 is
a registered trademark of Amphenol Corporation. ANACAT is a registered trademark of
EEsof, Inc. Ink Jet and Think Jet are registered trademarks of Hewlett-Packard Co.
MS-DOS is a registered trademark of Microsoft Corporation.

NOTICE

ANRITSU Company has prepared this manual for use by ANRITSU Company personnel
and customers as a guide for the proper installation, operation and maintenance of
ANRITSU Company equipment and computer programs. The drawings, specifications, and
information contained herein are the property of ANRITSU Company, and any
unauthorized use or disclosure of these drawings, specifications, and information is
prohibited; they shall not be reproduced, copied, or used in whole or in part as the basis
for manufacture or sale of the equipment or software programs without the prior written
consent of ANRITSU Company.
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precautions and a list of recommended test equipment.

Chapter 2 — Replaceable Parts
This chapter lists all replaceable subassemblies and components for all 541XXA models. It explains
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Chapter 3 — Troubleshooting
This chapter provides information for troubleshooting 541XXA Network Analyzers. The troubleshoot-
ing information and fault location tables contained in this chapter support fault isolation down to a
replaceable subassembly.

Chapter 4 — Functional Overview
This chapter provides descriptions of the functional operation of the major assemblies contained in
541XXA series Network Analyzers. The operation of all major circuit blocks is described so that the
reader may better understand the function of each major assembly as part of the overall operation of
the 541XXA.

Chapter 5 — Performance Verification Procedures
This chapter provides detailed procedures for verifying that the performance of the 541XXA meets
minimum performance standards.

Chapter 6 — Adjustments
This chapter provides adjustment procedures for all models of series 541XXA Network Analyzers.
These procedures are used after replacement or repair of one or more critical subassemblies, or as
indicated by the Performance Verification Procedures contained in Chapter 5.

Chapter 7— Removal and Replacement Procedures
This chapter describes how to gain access to the major 541XXA assemblies and parts for troubleshoot-
ing or replacement.

Appendix A — RF Detector Diode Replacement Procedures
This appendix contains RF detector diode replacement procedures for 5400-71B and 560-7 Series RF
Detectors.

Appendix B — Fabrication of RF Detector Simulator
This appendix contains information for fabricating the T1492 RF Detector Simulator test aid. This
test aid is used in the adjustment procedures contained in Chapter 6.
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Appendix C — Fabrication of Dummy Thermistor Test Aids
This appendix contains information for fabricating the T38300 Dummy Down Converter Thermistor
and the T38301 Dummy Directional Coupler Thermistor test aids. These test aids are used in the
Temperature Compensation Adjustment Procedure for series 541XXA Network Analyzers contained
in Chapter 6.

Appendix D — Performance Specifications
This appendix contains a copy of the ANRITSU 54100A Series Network Analyzers technical data
sheet. This data sheet provides performance specifications and other technical data.
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Figure 1-1. Model 54147A Network Analyzer (Shown with 560-7 Series Detector Attached to Input A)

NOTE: ANRITSU Company was formerly known as WILTRON Company.
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SCOPE OF THE MANUAL

INTRODUCTION

IDENTIFICATION NUMBER

DESCRIPTION OF
541XXA SYSTEM

Chapter 1
General Service
| nformation

This manual provides general service and preventative maintenance in-
formation, replaceable parts information, circuit descriptions, trou-
bleshooting procedures, and adjustment procedures for ANRITSU Se-
ries 541XXA Network Analyzer. Throughout this manual, the system
will be referred to as “5641XXA.”

This chapter of the manual provides a general description of 541XXA,
system serial numbers, frequency ranges, and related manuals. Also in-
cluded is information about the level of maintenance covered in this
manual, preventative maintenance procedures, and static-sensitive
component handling precautions. A list of recommended test equip-
ment is also provided.

All ANRITSU instruments are assigned a six-digit ID number, such as
“101001.” This number appears on a decal affixed to the rear panel.
Please use this identification number during any correspondence with AN-
RITSU Customer Service about this instrument.

Series 541XXA systems are microprocessor controlled network analyz-
ers. They are used to make scalar (magnitude) transmission, reflection,
distance-to-fault (DTF), and absolute power measurements. A typical
model (54147A) is shown in Figure 1-1 (facing page).

All measurement functions are selectable by using the front panel keys
and controls in conjunction with the display screen menus. Refer to the
541XXA Network Analyzer Operation Manual for information about op-
eration of these systems. Refer also to that manual for information about
system options, SWR Autotesters, detectors, and other accessories used
with series 541XXA Systems.
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DESCRIPTION OF 541XXA GENERAL SERVICE

SYSTEM INFORMATION
Table 1-1.  Frequency Ranges The measurement frequency range of the 541XXA is determined by:
Model Frequency Range (GHz) O The range of the internal signal source of the particular model.
5A107A 0.001 to 15 O The external SWR Autotester and/or detector used with the
541XXA.

54109A 0.001 to 2.2

54111A 0001 to 3.0 The table at left lists the frequency ranges of all 541XXA models. For
information about the frequency ranges and characteristics of AN-

54117A 001 to 86 RITSU SWR Autotesters and RF detectors normally used with series

54119A 20 to 8.6 541XXA models, refer to the 541XXA Network Analyzer Operation
Manual or to the technical data sheet in Appendix D.

54128A 8.0 to 124

54130A 124 to 200 The 541XXA provides remote operation using the IEEE—-488 General

54131A 100 to 160 Purpose Interface Bus (GPIB). This operation allows all 541XXA front

' i panel control functions (except POWER on/off) to be controlled re-

54136A 170 to 265 motely from an external computer/controller using GPIB commands.

54137A 20 to 200 Refer to the 541XXA Network Analyzer Operation Manual for informa-
tion about other options and accessories available for 541XXA models.

54147A 0.01 to 20.0

54154A 2.0 to 32.0

54161A 0.01 to 320

54163A 2.0 to  40.0

54169A 0.01 to 40.0

54177A 0.01 to 50.0

1-4 S41IXXA MM




GENERAL SERVICE
INFORMATION

LEVEL OF
MAINTENANCE

1 -5 LEVEL OF MAINTENANCE Maintenance and troubleshooting of the 541XXA consists of:

O

O
O
O
O

Troubleshoot-
ing and Re-
pair

Replaceable
Subassemblies
and Parts

Performance
Verification

Adjustments

Preventive
Maintenance

Adjustments

Troubleshooting the 541XXA to a replaceable subassembly
Repair by replacing the failed subassembly
Performance Verification

Preventive Maintenance

Most faults involving the 541XXA are field repair-
able by replacing a faulty subassembly. The proce-
dures contained in this manual provide
troubleshooting to this level. Refer to Chapter 3,
Troubleshooting.

This manual also contains procedures for replacing
defective detector diodes for Series 560-7XXX RF De-
tectors and for 5400-71B75 RF Detectors. These pro-
cedures are contained in Appendix A.

Chapter 2 provides replaceable parts information for
all 541XXA models. It lists all field-replaceable sub-
assemblies and parts. It also identifies all subasem-
blies that are presently covered by the ANRITSU
exchange assembly program.

Performance verification procedures that allow the
541XXA performance to be verified without remov-
ing covers are provided in Chapter 5. Use these pro-
cedures, in conjunction with the Adjustment in
Chapter 6, to ensure that the 541XXA is operating
at the peak of its performance curve.

Procedures for adjustment of the 541XXA after re-
pair or replacement of one or more subassemblies is

described in Chapter 6.

Fan filter replacement, described in paragraph 1-7.
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RECOMMENDED
TEST EQUIPMENT

GENERAL SERVICE
INFORMATION

1-6 RELATED MANUALS

1- 7 PREVENTIVE
MAINTENANCE

1—8 STATIC SENSITIVE
COMPONENT HANDLING
PRECAUTIONS

1-9 RECOMMENDED TEST
EQUIPMENT

The 541XXA Scalar Measurement Systems Operation Manual (10410-
00141) describes the front panel operation for all 541XXA models. It
also contains general information, specifications, and Performance
Verification procedures for all models.

Operation of the 541XXA remotely via the IEEE-488 General Purpose
Interface Bus (GPIB) is described in the 541XXA Series Network Ana-
lyzer GPIB User’s Guide (10410-00147). This user’s guide is located at
the rear of the 541XXA Network Analyzer Operation Manual.

The 541XXA must always receive adequate ventilation. Check and
clean the rear panel fan filter periodically. Clean this filter more fre-
quently in dusty environments. Proceed as follows:

Models with a removable filter:

Step 1 Remove the the fan grill.

Step 2 Remove the fan filter.

Step 3 Vacuum the filter to clean it.

Step 4 Replace the filter and fan grill by reversing the previous steps.

Step 5§ Snap the fan grill securely.

Models with a fixed metal filter:
Step 1 Turn the instrument off.

Step 2 With a soft bristle brush remove excess dust from the metal
filter.

The 541XXA contains components that can be damaged by static elec-
tricity. Figure 1-2 illustrates the precautions that should be followed
when handling static-sensitive subassemblies and components. If fol-
lowed, these precautions will minimize the possibilities of static-shock
damage to these items.

NOTE

Use of a grounded wrist strap when removing and/or re-
placing subassemblies or parts is strongly recom-
mended.

The recommended test equipment for the adjustment and troubleshoot-
ing procedures presented in this manual are listed in Table 1-2.
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GENERAL SERVICE STATIC SENSITIVE COMPONENT
INFORMATION HANDLING PROCEDURES

1. Do not touch exposed contacts on 2. Do not slide static sensitive 3. Do not handle static sensitive
any static sensitive component. component across any surface. components in areas where the floor
or work surface covering is capable
of generating a static charge.

ATTENTION
Static Sensitive
Devices
Handle Only at

Static Safe Work
Stations

Reusable Container
Do Not Destroy

oo o/

4, Wear a static-discharge wristband 5. Label all static sensitive devices. 6. Keep component leads shorted
when working with static sensitive together whenever possible.
components.

7. Handle PCBs only by their edges. Do 8. Lift & handle solid state devices by 9. Transport and store PCBs and other
not handle by the edge connectors. their bodies — never by their leads. static sensitive devices in static-
shielded containers.

10. ADDITIONAL PRECAUTIONS:
. Keep workspaces clean and free of any objects capable of holding or storing a static charge.
. Connect soldering tools to an earth ground.
. Use only special anti-static suction or wick-type desoldering tools.

Figure 1-2. Static Sensitive Component Handling Procedures

541XXA MM 1-7




RECOMMENDED

GENERAL SERVICE

TEST EQUIPMENT INFORMATION
Table 1-2. Recommended Test Equipment (1 of 2)
CRITICAL RECOMMENDED
#
INSTRUMENT SPECIFICATION MANUFACTURER/MODEL USE
Adaptor Cable Connection to 541XXA Channel Inputs ANRITSU Model 560-10BX P, A
Detector Simulator Simulates ANRITSU RF Detectors ANRITSU T1492 (see Appendix B) A
Computer/Controller Personal computer, equipped with Any IBM compatible =
National PCIIA GPIB interface card
RF Detector 1. 50Q input, 1.0 to 3000 MHz* ANRITSU Model 5400-71N50 P,AT
2. 75Qinput, 1.0 to 3000 MHz** ANRITSU Model 5400-71N75
3. 0.01to 20 GHz ANRITSU Model 560-7N50B
4. 0.01to 40 GHz* ANRITSU Model 560-7K50
5. 0.01to 50 GHz ANRITSU Model 560-7VA50
Impedance Adapter Converts from 50Q to 75Q ANRITSU Model 12N75B P,AT
Digital Multimeter Resolution: 4-1/2 digits (to 20V) John Fluke Mfg Co. Inc., AT
DC Accuracy: 0.002% + 2 counts Model 8840A, with
DC Input Impedance: 10 MQ Option 8840A-09, True RMS AC
AC Accuracy: 0.07% +100 cts (<20 kHz)
AC Input Impedance: 1 MQ
Frequency Counter Frequency: 0.1t0 26.5 GHz EIP Microwave, Inc., Model 578A P,A
Input Impedance: 50Q
Modulation Meter Bandwidth: 15 kHz Anritsu Corp., P,A
Accuracy: +3% of FSD at 1 kHz Model MS616B
Oscilloscope Bandwidth: DC to 100 MHz Tekronics Inc. AT
Sensitivity: 2 mV Model TAS485
Horiz. Sensitivity: 50 ns/division
Power Meter, with: Power Range: +10to -55 dBm Anritsu Corp., Model ML4803A P,T
Other: 50 MHz Calibrated Output
Power Sensor* Frequency Range: 1.0 MHz to 2.0 GHz
50Q input Power Range: —30 to +20 dBm Anritsu Corp., Model MA4601A
Power Sensor** Frequency Range: 1.0 MHz to 5.5 GHz Anritsu Corp., Model MA4603A
75Q input Power Range: —30 to +20 dBm with J0365 Conversion Connector
Power Sensor Frequency Range: 0.10 to 18.0 GHz
Power Range: —30 to +20 dBm Anritsu Corp., Model MA4701A
Power Range: —70 to —20 dBm Anritsu Corp., Model MA4702A
Power Sensor# Frequency Range: 0.05 to 26.5 GHz
Power Range: —30 to +20 dBm Anritsu Corp., Model MA4703A
Power Range: —70 to —20 dBm Anritsu Corp., Model MA4704A
Atten, Calibration Atten: 30 dB, used with MA4702A/04A Anritsu Corp., Model MP47A
Power Meter, with: Power Range: +10to —-55 dBm Hewlett Packard 436A P, A
Other: 50 MHz Calibrated Output
Power Sensor## Frequency Range: 50 MHz to 50 GHz Hewlett Packard 8487A
50Q input
Printer Parallel Interface operation Canon BJ10-SX, BJ30, or equivalent P, T
Spectrum Analyzer Frequency Range: 0.01 to 26.5 GHz Anritsu Corp., Model MS2802A P, T
Power Range: +10 dB to —60 dBm
Step Attenuator Attenuation Range: 60 dB, 10 dB/step
0.000 to 18.0 GHz Hewlett-Packard, Model 8495B P,A

0.000 to 26.5 GHz

Hewlett-Packard, Model 8495D
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GENERAL SERVICE

INFORMATION

RECOMMENDED
TEST EQUIPMENT

Table 1-2. Recommended Test Equipment (2 of 2)

CRITICAL RECOMMENDED
#
INSTRUMENT SPECIFICATION MANUFACTURER/MODEL USE
Voltage Standard Range: 0 mV to —1.462V John Fluke Mfg Co. Inc., P,A
Accuracy: 0.002% of set value. Model 343A
Precision Adaptors ##. V female to K male, ANRITSU 34VFK50 P,AT
V male to K female ANRITSU 34VKF50
V male to N female ANRITSU 34RVNF50
K male to N female ANRITSU 34RKNF50
O Required for models 54107A, 54109A, and 54111A with 50Q output. # Use Code:
[0 Required for models 54107A, 54109A, and 54111A with 75Q output, A Adjustment o
only. P Performance _verlflcatlon procedures
t Required for model 54136A, and 54154A through 54169A only. T Troubleshooting
## Required for Model 54154A through 54177A
541XXA MM 1-9/1-10
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Chapter 2
Replaceable Parts

This chapter provides replaceable parts information for all 541XXA
models. The location of the major replaceable assemblies is shown in
Figures 2-1 and 2-2 (pages 2-4 and 2-5).

ANRITSU maintains a module exchange program for selected subas-
semblies of all 541XXA models. If a malfunction occurs in one of these
subassemblies, the defective item can be exchanged. Upon receiving
your request, ANRITSU will ship the exchange subassembly to you,
typically within 24 hours. You then have 45 days in which to return
the defective item. All exchange subassemblies or RF assemblies are
warranted for 90 days from the date of shipment, or for the balance of
the original equipment warranty, whichever is longer.

Please have the exact model number and serial number of your unit
available when requesting this service, as the information about your
unit is filed according to the instrument’s model and serial number.
For more information about the program, contact your local sales rep-
resentative or call ANRITSU Customer Service direct (paragraph 2-4).

Table 2-1 (page 2-6) lists the major replaceable subassemblies and
parts for the 541XXA that are presently covered by the ANRITSU
exchange assembly program. Table 2-2 (page 2-8) provides a listing of
replaceable common parts.

All parts listed in Table 2-1 may be ordered from your local ANRITSU serv-
ice center (Table 2-3, page 2-10). Or, they may be ordered directly from the
factory at the address shown below.

ANRITSU Company

ATTN: Customer Service
490 Jarvis Drive

Morgan Hill, CA 95037-2809

Telephone: (408)-778-2000
FAX: (408)-778-0239
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MAJOR ASSEMBLIES
LOCATION DIAGRAM

REPLACEABLE
PARTS
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Figure 2-1.

541XXA Major Assemblies Location Diagram (Top View)
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REPLACEABLE MAJOR ASSEMBLIES

PARTS LOCATION DIAGRAM
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Figure 2-2. 541XXA Major Assemblies Location Diagram (Bottom View)
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MAJOR ASSEMBLIES

LOCATION DIAGRAM

REPLACEABLE

PARTS

Table 2-1. Exchange Assemblies
54100A Series PC Boards
D40051-3 A1l Front Panel Switch PCB Assembly
D40052-3 A2 Front Panel Interface PCB Assembly
D40036-3 A2 Front Panel Interface PCB Assembly
D40053-3 A3 Signal Channel PCB Assembly with Option 05
D40045-3 A3 Signal Channel PCB Assembly without Option 05
D35358-4 A5 YIG Driver and Signal Channel Interface PCB Assembly, 54117A, 54119A
D35358-5 A5 YIG Driver and Signal Channel Interface PCB Assembly, 54128A
D35358-6 A5 YIG Driver and Signal Channel Interface PCB Assembly, 54130A
D35358-7 A5 YIG Driver and Signal Channel Interface PCB Assembly, 54131A
D35358-8 A5 YIG Driver and Signal Channel Interface PCB Assembly, 54136A
D35358-9 A5 YIG Driver and Signal Channel Interface PCB Assembly, 54137A, 54147A
D35358-10 A5 YIG Driver and Signal Channel Interface PCB Assembly, 54107A, 54109A,
ND37738-1 A6 Frequency Instruction and ALC PCB Assembly, 54107A
ND37738-2 A6 Frequency Instruction and ALC PCB Assembly, 54109A
ND37738-3 A6 Frequency Instruction and ALC PCB Assembly, 54111A
ND37738-4 A6 Frequency Instruction and ALC PCB Assembly, All other Models
ND41035-1 A6 Frequency Instruction and ALC PCB Assembly, 54154A, 54161A, 54163A, 54169A
ND41035-2 A6 Frequency Instruction and ALC PCB Assembly, 54177A
D40057-4 A7 CPU PCB Assembly
D40057-6 A7 CPU with Option 3 GP-IB PCB Assembly
D40057-7 A7 CPU with Option 7 DTF, Option 3 GP-IB PCB Assembly
D35066-3 A8 Graphics System Processor PCB Assembly
D40070 Power Supply Assembly, Run 4 and below, Replaced by ND40967
ND40967 Power Supply Assembly, Run 4 and below
D40066 Power Supply Assembly, Replaced by D40079
D40079 Power Supply Assembly, 54100A
B40108-3 5 Volt Power Supply Extension PCB Assembly
B40060-3 A10 Menu PCB Assembly
ND39447 Al11, C35329 500 MHz Sampler/Marker Assembly
C35398 A11 500 MHz Sampler/Marker Assembly, Multiband Models, Replaced by ND26500
C35192 A12/A13 500 MHz VCO/Power Amplifier Assembly
C35396 A12/A13 500 MHz VCO/Power Amplifier Assembly, Multiband Models
C35194-7 Al14 25 MHz Marker Assembly, 54128A, 54130A, 54131A, 54136A
C35194-11 Al14 25 MHz Marker Assembly, 54117A, 54119A
C35397-7 Al14 25 MHz Marker Assembly, 54137A, 54147A, Replaced by ND26500
ND26500 A11/A14 500/25 MHz Marker Assembly, Multiband Models
C35287-3 A17 RF Deck Distribution Panel Assembly
C35286-3 A18 Switched Filter Driver Assembly
D35430-3 A19 Multiband Controller PCB Assembly
D40049-3 A23 Multiband Controller PCB Assembly
D40049-3 A23 Multiband Controller PCB Assembly 32 GHz
D40047 Monitor Assembly
2000-612 Floppy Drive Assembly
54100A Series YIG Oscillators
C11282 8 to 12.4 GHz Oscillator
C14770-1 12.4 to 20 GHz Oscillator
C21620 2 to 20 GHz Oscillator
C22550 10 to 13 GHz Oscillator
54100A Series YIG Oscillators (Continued)
2-6 S41IXXA MM




REPLACEABLE MAJOR ASSEMBLIES
PARTS LOCATION DIAGRAM

Table 2-1. Exchange Assemblies

C22560 10 to 16 GHz Oscillator
C22570 2 to 8.4 GHz Oscillator
C24436 2 to 8.6 GHz Oscillator
C29963 17 to 26.5 GHz Oscillator

54100A Series RF Components
D24335 Step Attenuator 70dB, 3 GHz
4412K Step Attenuator 70dB, 20 GHz
4512K Step Attenuator 70dB, 26.5 GHz
4612K Step Attenuator 70dB, 40 GHz
D27315 Step Attenuator 90dB, 50 GHz
B35283 Output Connector Assembly 50 ohm, 3 GHz and below
B35284 Output Connector Assembly 75 ohm, 3 GHz and below
C18640-1 Output Connector Assembly "K "
C18650-1 Output Connector Assembly " N "
ND40910 Output Connector Assembly "V"
D21450 Coupler 20 GHz
D21452 Coupler 40 GHz
D28179 Coupler 50 GHz, Replaced by D28481
D28481 Coupler 50 GHz
D27063 Down Convertor Assembly 0.01 to 2 GHz
D26947 Down Convertor Assembly 0.01 to 3 GHz
D22870 Modulator Assembly, 2 to 8.5 GHz
D22880 Modulator Assembly, 8 to 12.4 GHz
D22890 Modulator Assembly, 10 to 16 GHz
D22900 Modulator Assembly, 12 to 20 GHz
D22910 Modulator Assembly, 18 to 26.5 GHz
D22040 Switched Filter Assembly, 54137A, 54147A
D23800 Switched Filter Assembly, 54117A, 54119A
D26805 Switched Filter Assembly, 54145A, 54161A, 54163A, 54169A
D26800 Switched Filter Assembly, 54177A
D25432 3 GHz Marker Package
D41075 SDM 20 to 32 GHz
D28535 SDM 20 to 40 GHz
D28185 SQM 40 to 50 GHz

S41IXXA MM 2-7




MAJOR ASSEMBLIES REPLACEABLE
LOCATION DIAGRAM PARTS

Table 2-2. Replaceable Common Parts

Part Number Description

D40107 Cover, Top

D40107 Cover, Bottom

2000-633 Cover, Side ( Handle)

D40111 Cover, Side

783-830 Handle, Side Carrying

B37056 Strap Handle

900-714 Screw, Handle, Side Carrying

B37105 End Cap (for strap handle)

551-152 Connector, Front Panel Input

2000-548 Foot, Rear, Bottom Left

2000-549 Foot, Rear, Bottom Right

2000-552 Foot, Rear, Top Left

2000-553 Foot, Rear, Top Right

2000-560 Screw, Green Head

631-16 Fuse, 4A, 3AG Slow Blow (115 Vac Operation)

631-67 Fuse, 2A, Time Lag, 20 mm (230 Vac Operation)

533-221 Fuse Holder, 3AG Type (Used on B35375, Figure 2-3)

533-387 Fuse Holder, 3AG Type (Used on B35375, Figure 2-3)

533-240 Fuse Holder, 5 x 20 mm Type (Used with Updated Line Input, Figure 2-4)

533-386 Fuse Holder, 5 x 20 mm Type (Used with Updated Line Input, Figure 2-4)

C40217 Fan Assembly, Rear Panel

783-841 Finger Guard, Fan (with filter, black)

790-442 Finger Guard, Fan (with filter, aluminum)

2000-641 Knob, Data Entry

B35375 Line Module Assembly, Rear Panel (Figure 2-3)
541XXA Models Without Front Handles

2000-546 Foot, Front, Bottom Left

2000-547 Foot, Front, Bottom Right

2000-550 Foot, Front,Top Left

2000-551 Foot, Front, Top Right
541XXA Models With Front Handles

B37147 Upper Insert

C37170 Foot, Bottom Left

C37171 Foot, Bottom Right

D37168-3 Handle, Left

2-8 S41IXXA MM




REPLACEABLE MAJOR ASSEMBLIES
PARTS LOCATION DIAGRAM

Figure 2-3. Line Voltage Module, Part Number B35375

NOTE: USE SLOW BLO FUSES ONLY

220v lo
o
25A )
110v LINE O
5A SELECT

CAUTION
DO NOT OPERATE @
WITH POWER CORD

UNGROUNDED

Figure 2-4. Line Input Configuration, Updated Rear Panel
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REPLACEABLE
PARTS

ANRITSU
SERVICE CENTERS

Table 2-3. ANRITSU Service Centers

UNITED STATES
ANRITSU COMPANY

685 Jarvis Drive

Morgan Hill, CA 95037-2809
Telephone: (408) 776-8300
FAX: 408-776-1744

ANRITSU COMPANY

10 Kingsbridge Road
Fairfield, NJ 07004
Telephone: (201) 227-8999
FAX: 201-575-0092

AUSTRALIA

ANRITSU PTY. LTD.
Unit 3, 170 Foster Road
Mt Waverley, VIC 3149
Australia

Telephone: 03-9558-8177
Fax: 03-9558-8255

BRAZIL
ANRITSU ELECTRONICA LTDA.
Praia de Botafogo, 440, Sala 2401

CEP22250-040, Rio de Janeiro, RJ, Brasil

Telephone: 021-28-69-141
Fax: 021-53-71-456

CANADA

ANRITSU INSTRUMENTS LTD.
215 Stafford Road, Unit 102
Nepean, Ontario K2H 9C1
Telephone: (613) 828-4090
FAX: (613) 828-5400

CHINA

ANRITSU BENING SERVICE
CENTER

Beijing Fortune Building

416W, 5 Dong San Huan Bei Lu
Chaoyang qu

Beijing 100004, China
Telephone: 010-501-7559

FAX: 010-501-7558

FRANCE

ANRITSU S.A

9 Avenue du Quebec
Zone de Courtaboeuf
91951 Les Ulis Cedex
Telephone: 016-44-66-546
FAX: 016-44-61-065

GERMANY

ANRITSU GmbH
Grafenberger Allee 54-56
D-40237 Dusseldorf
Germany

Telephone: 0211-67 97 60
FAX: 0211-68 33 53

INDIA

MEERA AGENCIES (P) LTD.
A-23 Hauz Khas

New Delhi 110 016
Telephone: 011-685-3959
FAX: 011-686-6720

ISRAEL

TECH-CENT, LTD

Haarad St. No. 7, Ramat Haahayal
Tel-Aviv 69701

Telephone: (03) 64-78-563

FAX: (03) 64-78-334

ITALY

ANRITSU Sp.A

Roma Office

Via E. Vittorini, 129

00144 Roma EUR
Telephone: (06) 50-22-666
FAX: (06) 50-22-4252

JAPAN

ANRITSU CORPORATION
1800 Onna Atsugi-shi
Kanagawa-Prf. 243 Japan
Telephone: 0462-23-1111
FAX: 0462-25-8379

KOREA

ANRITSU KOREA (AWK)
#901 Daeo Bldg. 26-5
Yeoido Dong, Youngdeungpo
Seoul Korea 150 010
Telephone: 02-782-7156
FAX: 02-782-4590

SINGAPORE

ANRITSU (SINGAPORE) PTE LTD
3 Shenton Way #24-03

Shenton House

Singapore 0106

Telephone: 2265206

FAX: 2265207

SOUTH AFRICA
ETESCSA

1st Floor Montrose Place
Waterfall Park

Becker Road

MIDRAND

SOUTH AFRICA
Telephone: 011-315-1366
Fax: 011-315-2175

SWEDEN

ANRITSU AB

Box 247

S-127 25 Skarholmen
Telephone: (08) 74-05-840
FAX: (08) 71-09-960

TAIWAN

ANRITSU CO., LTD.

8F, No. 96, Section 3
Chien Kuo N. Road
Taipei, Taiwan, R.O.C.
Telephone: (02) 515-6050
FAX: (02) 509-5519

UNITED KINGDOM
ANRITSU LTD.

200 Capability Green

Luton, Bedfordshire

LU1 3LU, England
Telephone: 015-82-41-88-53
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Many of the troubleshooting procedures presented in this chapter re-
quire the removal of instrument covers to gain access to printed circuit
assemblies and other major assemblies.

WARNING

Hazardous voltages are present inside the instru-
ment when ac line power is connected. Turn off the
instrument and remove the line cord before remov-
ing any covers or panels. Trouble shooting or repair
procedures should only be performed by service per-
sonnel who are fully aware of the potential hazards.

CAUTION

Many assemblies in the 541XXA contain static-sensi-
tive components. Improper handling of these assem-
blies may result in damage to the assemblies.
Always observe the static-sensitive component han-
dling precautions described in Chapter 1, Figure 1-2.



3— 1 INTRODUCTION

3—2 RECOMMENDED TEST
EQUIPMENT

3‘3 ERROR
CODES/MESSAGES AND
CAUSES

Condition/Fault Audible
Beeps
No Random Access 3
Memory (RAM)
CPU Error 5

Less than 640 K of RAM | 6

No Peripheral Chip/No 8
Serial BIOS

EPROM Checksum 9
Error

CMOS Checksum Error 10

Chapter 3
Troubleshooting

This chapter provides information for troubleshooting 541XXA Network
Analyzers. The troubleshooting operations presented in this chapter sup-
port fault isolation down to a replaceable subassembly. (Remove and replace
procedures for major 541XXA assemblies are contained in Chapter 7.)

The recommended test equipment for the troubleshooting operations pre-
sented in this chapter is listed in Chapter 1, Table 1-2 (page 1-7).

The 541XXA operating software includes internal diagnostics that are
initiated during power-up of the unit, or when the SELF TEST key is
pressed. These diagnostics also check for fault conditions during nor-
mal operation. Any fault or error conditions found are reported as de-
scribed below. Tables 3-1 and 3-2 (pages 3-4 and 3-5) list all possible er-
ror messages. For each specific error message, the table provides either
a possible cause of the fault, or a reference to another troubleshooting
table that contains more detailed troubleshooting operations. There

are four primary types of error messages that are reported by the diag-

nostics:
O
O
O
O

Power-Up
Errors

Self Test
Errors

Power-Up Errors
Self Test Errors
Calibration Errors

Normal Operation Error and Warning Messages

Serious A7 Central Processor PCB malfunctions de-
tected during power up will be flagged by sounding
the internal speaker. The table at left lists all possi-
ble audible beeps for associated A7 Central Proces-
sor PCB malfunctions. For all of these conditions,
replace the A7 PCB.

Serious system malfunctions detected during self test
will be flagged by a bold FAILED TEST S screen dis-
play. Specific fault messages will also be reported;
for example: A5 SIGNAL CHANNEL ADC fail. These
self test fault conditions are also indicated by the
flashing of one or more front panel LED indicators.
A specific LED flashes steadily after completion of
the self test for each fault detected. Table 3-1 shows
which error message and LED indicator correspond

S41IXXA MM
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POWER-UP AND

SELF TEST DIAGNOSTICS

TROUBLESHOOTING

to each major fault condition. Note that the flashing
LED indicator provides exactly the same informa-
tion as the CRT failure message. Should the CRT
fail, this technique can be used as a troubleshooting
aid. The faults listed in Table 3-1 generally indicate
malfunctions in the major PCB assemblies of the
541XXA.

Table 3-1. Error Messages and Front Panel LED Indicators for Power-Up / Self-Test Errors

Condition/Fault

Associated Front Panel LED Recommended Action

A2 KEYBOARD INTERFACE fail

REMOTE

Replace A2 PCB. Refer to PCB removal
procedures, paragraph 7-5.

A3 SIGNAL CHANNEL PRESENT
or A5 SIGNAL CHANNEL ADC fail

CALIBRATION UNCAL

Replace A3 PCB, then Replace A5 PCB, as
necessary. Refer to PCB removal procedures,
paragraphs 7-3 and 7-8.

Self Test completed

Display, Channel 1 and 2

Calibration
Errors

After self test, and prior to starting normal opera-
tion, the 541XXA performs an internal frequency
lock calibration. These calibrations are also per-
formed periodically during normal operation. If a fre-
quency calibration test fails, one or more "calibration
error" messages will be displayed along with the
FAILED TEST S display (example: fails het band 500
miss); refer to Tables 3-2A and 3-2B.

Calibration error messages generally indicate RF
deck related problems. During normal operation, a
failed calibration is indicated by a failure code dis-
played in the lower right corner of the screen dis-
play. These error codes are listed in Table 3-3 along
with suggested remedial action.

34
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TROUBLESHOOTING

CALIBRATION RELATED
ERROR CODES

Table 3-2. Displayed Error Message Heading and Message Text for Calibration-Related Faults and Errors

A
ERROR MESSAGE HEADINGS*

B
ERROR MESSAGE TEXT*

Heading Category/Type Message Meaning
GENERAL Major errors no 500 500 MHz markers cannot be found during
GENERAL test
START- Calibration of START DAC (using main 500 miss 500 MHz marker missing during START-
MAIN coil) MAIN DAC or WIDTH-MAIN DAC calibrations
ERROR Calibration of ERROR DAC (using FM 1st wrong For START-MAIN DAC or WIDTH-MAIN DAC
coil) calibrations: Cannot find two markers with
correct spacing in first group of three at top of
frequency range.
For HET BAND calibration: Offset between
main band 500 MHz markers and HET band
25 MHz markers is out of specification.
WIDTH- Calibration of WIDTH DAC (using main 500 size 500 MHz markers not large enough during
MAIN coil) START-MAIN DAC or WIDTH-MAIN DAC
calibrations
WIDTH-FM Calibration of WIDTH DAC (using FM spacing Cannot find two markers with correct spacing
coil) in group of three during ERROR, WIDTH-FM,
or HET BAND calibrations (using FM coil).
HET BAND Verification of Downconverter and 25 Error Codes This series of error codes will be displayed

MHz Marker Box operation

210to 212

after a Frequency Calibration if an error
occurs (Refer to paragraph 3-3 and Table 3-
3)).

Error Codes
213 and
above

This series of error codes will be displayed
only during fault diagnosis in the Engineering
Mode of operation. To put 541XXA in this
mode, refer to Chapter 6, paragraph 6-4 “YIG
Driver Adjustment” procedure. After entering
into the Engineering Mode, press Data Entry
keys “4 and “1” in sequence to turn on
Calibration Error Codes. To return to normal
mode, press the Self Test key. Refer Table 3-
3 for explanations of the error codes.

* These headings and messages are displayed on the CRT Monitor. When 541XXA reverts to normal screen display, the corresponding error
codes will be displayed in the lower right corner of the screen display. The error codes are described in Table 3-3.
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QUICK
TROUBLESHOOTING TABLES

TROUBLESHOOTING

Normal Op-
eration Error
and Warning
Messages

3‘4 QUICK
TROUBLESHOOTING
GUIDES

3-5 DETAILED
TROUBLESHOOTING

PROCEDURES

When an abnormal condition is detected during nor-
mal operation, an error or warning messages is dis-
played in the message box located in the lower right
corner of the screen display, as described below. If
more than one fault is detected, the highest priority
error message will be displayed. Error messages
take precedence over warning messages.

Error Messages — These messages report malfunc-
tions that occur either during self test or during nor-
mal operation. They can be identified by the pres-
ence of a failure code; example: 500 MHz markers 201.
Table 3-3 lists these codes and suggested remedies.

Warning Messages — These messages report proce-
dural errors; example: NO CAL DATA. They do not
report fault conditions or malfunctions, but they do
indicate that an invalid operation has been at-
tempted. A Warning message can be distinguished
from an error message by the absence of an error
code following the message. Refer to the 541XXA Op-
eration Manual for descriptions of warning messages
and remedies.

Tables 3-4 and 3-5 (pages 3-9 and 3-10) provide quick help for troubleshoot-
ing common problems.

Detailed, structured-text procedures are provided and start on page 3-12.
These procedures provide a step-by-step method for isolating malfunctions
to a replaceable subassembly. In cases where any of several subassemblies

are suspect, subassembly replacement is indicated. The recommended re-
placement order is for the most-likely subassemblies to be replaced first.

NOTE

The 54154A through 54177A are fitted with an A24
ALC frequency instruction PCB and A23 Multiband
Controller PCB, rather than A6 and A19 PCBs.
Whereas, the PCBs are not interchangeable, the test
points are the same.

3-6
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CALIBRATION RELATED
ERROR CODES

TROUBLESHOOTING

Table 3-3. Error Codes for Calibration Related Faults/ Errors (1 of 2)

Calibration Error Description Refer
Error Code to Page
201 General, no 500 MHz or 75 MHz markers 3-12
202 START DAC main band, 500 MHz or 75 MHz marker(s) missing; or, top or bottom 3-12
frequency(s) not correctly set
203 START DAC main band, 1st MHz markers (top) wrong 3-12
204 START DAC main band, 500 MHz or 75 MHz marker size error 3-12
205 ERROR DAC, 25 MHz marker spacing wrong 3-14
206 WIDTH DAC main band, 500 MHz or 75 MHz marker(s) missing 3-12
207 WIDTH DAC main band, 1st MHz markers (top) wrong 3-12
208 WIDTH DAC main band, 500 MHz or 75 MHz marker size error 3-12
209 WIDTH DAC fm, 25 MHz marker spacing wrong 3-14
210 HET band, 500 MHz or 75 MHz marker missing 3-12
211 HET band, 25 MHz and 500 MHz marker spacing wrong 3-14
212 HET band, 25 MHz marker spacing wrong 3-14
213 Start Ib, START DAC, 500 MHz or 75 MHz marker missing 3-12
214 Start b, 25 MHz slow lock fail 3-14
215 Stop Ib, WIDTH DAC, 500 MHz or 75 MHz marker missing 3-12
216 Stop Ib, 25 MHz slow lock fail 3-14
217 Start mb, START DAC, 500 MHz or 75 MHz marker missing 3-12
218 Start mb, 25 MHz slow lock fail 3-14
219 Stop mb, WIDTH DAC, 500 MHz or 75 MHz marker missing 3-12
220 Stop mb, 25 MHz slow lock fail 3-14
221 Start hb, START DAC, 500 MHz or 75 MHz marker missing 3-12
222 Start hb, 25 MHz slow lock fail 3-14
223 Stop hb, WIDTH DAC, 500 MHz or 75 MHz marker missing 3-12
224 Stop hb, 25 MHz slow lock fall 3-14

Legend: 1b, low band; mb, mid band; hb, high band
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CALIBRATION RELATED
ERROR CODES

TROUBLESHOOTING

Table 3-3. Error Codes for Calibration Related Faults/ Errors (2 of 2)

Calibration Error Description Refer
Error Code to Page
225 Ib chanl error, multiple slow lock fail 3-16
226 Ib chan2 error, multiple slow lock fail 3-16
227 mb chanl error, multiple slow lock fail 3-16
228 mb chan2 error, multiple slow lock fail 3-16
229 hb chanl error, multiple slow lock fail 3-16
230 hb chan2 error, multiple slow lock fail 3-16
231 Ib chanl error, 25 MHz slow lock fail 3-14
232 Ib chan2 error, 25 MHz slow lock fail 3-14
233 mb chanl error, 25 MHz slow lock fail 3-14
234 mb chan2 error, 25 MHz slow lock fail 3-14
235 hb chan1l error, 25 MHz slow lock fail 3-14
236 hb chan2 error, 25 MHz slow lock fail 3-14
237 Ib mb chanl error, 25 MHz fast lock fail 3-14
238 Ib mb chan2 error, 25 MHz fast lock fail 3-14
239 mb chanl error, 25 MHz fast lock fail 3-14
240 mb chan2 error, 25 MHz fast lock fail 3-14
241 hb chanl error, 25 MHz fast lock fail 3-14
242 hb chan2 error, 25 MHz fast lock fail 3-14
243 Ib chanl error, 25 MHz ref fast lock fail 3-14
244 Ib chan2 error, 25 MHz ref fast lock fail 3-14
245 mb chanl error, 25 MHz ref fast lock fail 3-14
246 mb chan2 error, 25 MHz ref fast lock fail 3-14
247 hb chan1l error, 25 MHz ref fast lock fail 3-14
248 hb chan2 error, 25 MHz ref fast lock fail 3-14
Legend: Ib, low band; mb, mid band; hb, high band
3-8 S41IXXA MM




TROUBLESHOOTING

MAIN SYSTEM QUICK
TROUBLESHOOTING GUIDE

Table 3-4. 541XXA Main System Quick Troubleshooting Guide (1 of 1)

Faulty

Possible Problem PCB/Assembly
(Listed in order of most-to-least probable)

Front panel is dead (no lights), and fan is inoperative

1. Fuse
2. Power Supply Assembly

Fan is inoperative.

1. Fan
2. Power Supply Assembly

Monitor has no display; however, fan runs and front panel
LEDs are blinking

Power Supply Assembly (The LED indicator on the power
supply motherboard will be blinking)

Monitor has no display; however, fan functions and front 1. Monitor

panel seems normal 2. A8 Graphic Processor PCB
3. Power Supply Assembly

Abnormal monitor display 1. Monitor
2. A8 Graphic Processor PCB
3. Power Supply Assembly

Unable to complete power-up routine, but fan runs

1. A7 Central Processor PCB
2. Power Supply Assembly

Self Test error code

Refer to detailed procedures on pages 3-12 through 3-16

Excessive residual FM

1. A5 YIG Driver/Signal Channel Interface PCB
2. YIG Oscillator (Full Band)

3. Down Converter Assembly (Het Band)

4. Power Supply Assembly

Excessive harmonics

See Table 3-5, RF Deck Quick Troubleshooting Guide

Abnormal output power

1. See Table 3-5, RF Deck Quick Troubleshooting Guide

2. A6/A24 ALC/Frequency Instruction PCB

3. A19/A23 Multiband Controller Assembly (Models 54137A
—54177A)

Inaccurate output frequency

See Table 3-5, RF Deck Quick Troubleshooting Guide

Malfunctioning Frequency Locking System

See Table 3-5, RF Deck Quick Troubleshooting Guide

Front panel keys do not respond

1. Al Front Panel PCB or A10 Menu PCB Assembly
2. A7 Central Processor PCB

Signal channel input is unstable

A3 Signal Channel PCB

Incorrect signal channel power level reading

1. A3 Signal Channel PCB
2. A5 YIG Driver/Signal Channel Interface PCB

External leveling malfunctioning

A6/A24 ALC/Frequency Instruction PCB

Printer output is erratic

1. Printer malfunctioning or configuration is incorrect
2. A8 Graphic Processor PCB

S41IXXA MM
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RF DECK QUICK
TROUBLESHOOTING GUIDE TROUBLESHOOTING

Table 3-5. RF Deck Quick Troubleshooting Guide (1 of 2)

Possible Problem PCB/Assembly

Fault . .
Uty (Listed in order of most-to-least probable)

No or low output power (Models 54107A, 54109A, 54111A) . Step Attenuator (if installed)
. Down Converter

. YIG oscillator

wWN P

No or low output power (Models 54117A through 54147A) . Step Attenuator (if installed)

. Control Modulator (output above 2 GHz)
. Down Converter (output below 2 GHz)

. Switch Filter (54137A and 54147A, only)

. YIG oscillator

a b~ wWwNBE

No or low output power (Models 54154A through 54177A) . Step Attenuator (if installed)

. Down Converter (output below 2 GHz)

. Switch Filter if power missing from 2 GHz to 20 GHz.
. Switch Doubler no power from 20 GHz to 40 GHz.

. Switch Quadrupler no power from 40 GHz to 50 GHz.

a b~ wWwN PR

Output power rolls off at low-end frequency 1. Step Attenuator (if installed)
2. Down Converter

Inaccurate attenuation Step Attenuator (if installed)

Unleveled LED blinking or lit constantly
All models, except 54107A, 54109A, and 54111A 1. Directional Coupler (output above 2 GHz)
2. Control Modulator or Switch Filter for 54137A and
54147A (output above 2 GHz)
3. Down Converter (output below 2 GHz)
4. YIG oscillator

Models 54107A, 54109A, 54111A Down Converter

Inaccurate output frequency
All models, except 54107A, 54109A, and 54111A 1. Switch Filter (above 2 GHz) (54137A and 54147A)

2. Control Modulator (output above 2 GHz)

3. Down Converter (output below 2 GHz)

Models 54107A, 54109A, 54111A Down Converter

Excessive harmonics
All models, except 54107A, 54109A, and 54111A 1. Switch Filter (output above 2 GHz)

2. Down Converter (output below 2 GHz)

3. YIG oscillator

Models 54107A, 54109A, 54111A Down Converter
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TROUBLESHOOTING

RF DECK QUICK
TROUBLESHOOTING GUIDE

Table 3-6. RF Deck Quick Troubleshooting Guide (2 of 2)

Faulty

Possible Problem PCB/Assembly
(Listed in order of most-to-least probable)

No frequency calibration marker
All models, except 54107A, 54109A, and 54111A

Models 54107A, 54109A, 54111A

N

wWN P

. Control Modulator
. 500 MHz VCO/Power Amplifier
. YIG oscillator

. Down Converter
. Marker Module Assembly
. YIG oscillator

25 MHz Marker missing
All models, except 54107A, 54109A, and 54111A

Models 54107A, 54109A, 54111A

A WNPE

N -

. 25 MHz Marker module (above 2 GHz)

. 500 MHz Marker module (above 2 GHz)

. 500 MHz VCO/Power Amplifier (above 2 GHz)
. Marker Module Assembly (below 2 GHz)

. Down Converter
. Marker Module Assembly

500 MHz Marker missing

[EnY

. 500 MHz Marker module
. 500 MHz VCO/Power Amplifier

75 MHz Marker missing

. Down Converter
. Marker Module Assembly

S41IXXA MM
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DETAILED TROUBLE-

SHOOTING PROCEDURES

TROUBLESHOOTING

Error Messages 201, 202, 203, 204, 206, 207, 208, 210, 213, 215, 217, 219, 221, or 223

For Models 54107A, 54109A, or 54111A:

The RF deck components listed below, if faulty, can cause the 541XXA to display the Error Messages listed

above.

e  Down Converter.

¢  Marker Module Assembly.

Troubleshooting Procedure

Step 1. Reset unit to factory default setup. (Default power level is shown below.)

Model Without Attenuator With Attenuator

54107A, 54109A, 54111A-50Q output +12 dBm +10 dBm
54107A, 54109A, 54111A-75Q output +10 dBm +8 dBm
54117A, 54119A, 54128A, 54130A, +10 dBm +7 dBm
54131A, 54136A, 54137A, 54147A
54154A, 54161A, 54163A, 54169A, +4 +1
54177A +1 -2

Step 2. Use a detector to check the RF output power level of the 541XXA.

Step 3. If output level is incorrect or the unleveled LED is flashing or lit constantly, replace Down
Converter and perform YIG Driver adjustment procedure (Chapter 6, paragraph 6-9) and
ALC adjustment procedure (Chapter 6, paragraphs 6-10 or 6-11).

Step 4.

through -18, as appropriate for model).

If output level is correct, replace Marker module Assembly (Chapter 7, paragraph 7-15

Step 5. If the fault condition still exists, call Customer Service for assistance.

3-12
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DETAILED TROUBLE-

TROUBLESHOOTING SHOOTING PROCEDURES

For Models 54117A through 54177A:

The RF deck components listed below, if faulty, can cause the 541XXA to display the Error Messages listed

above.

¢ 500MHz VCO/PA Module Assembly

* 500MHz IF Module

¢ Control Modulator

¢ Switched Filter Module (for 54137A through 54177A)

Troubleshooting Procedure

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Reset 541XXA to factory default setup. (See table for Step 1 on page 6-12.)
Use a detector to check the RF output power level of the 541XXA.

If output level is incorrect, replace Control Modulator or Switched Filter Module (for 54137A
through 54177A) (Chapter 7, paragraph 7-18, 7-19, or 7-20 ), and perform Marker Adjust-
ment procedure (Chapter 6, paragraph 6-8).

If output level is correct, perform Marker Adjustment procedure (Chapter 6, paragraph 6-8).

If previous steps do not correct the fault condition, replace 500 MHz IF Module (Chapter 7,
paragraph 7-15 through -20, as appropriate for model) and perform marker adjustment proce-
dure (Chapter 6, paragraph 6-8).

NOTE
For 54137A through 54177A, the 500 MHz IF Module replacement kit also in-
cludes the 25 MHz IF Module.

If previous steps do not correct the fault condition, replace 500 MHz VCO/PA Module Assem-
bly (Chapter 7, paragraph 7-15 through -20, as appropriate for model), and perform marker
adjustment procedure (Chapter 6, paragraph 6-8).

If the fault condition still exists, call Customer Service for assistance.

S41IXXA MM
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DETAILED TROUBLE-
SHOOTING PROCEDURES TROUBLESHOOTING

Error Messages 205, 209, 211, 212, 214, 216, 218, 220, 222, 224, or 231 through 248

For Models 54107A, 54109A, or 54111A:

The RF deck components listed below, if faulty, can cause the 541XXA to display the Error Messages listed
above.

e  Down Converter.

¢  Marker Module Assembly.
Troubleshooting Procedure
Step 1. Reset 541XXA to factory default setup.

Step 2. Set the 541XXA to operate in Service mode as follows: Press the Self Test key; when the
Channel Display On/Off LED’s flash during self test, sequentially press the Frequency, Mark-
ers and Leveling keys.

Step 3. Press the Data Entry "2" key to select "diagnostic markers" sequence.
Step 4. Press the Data Entry "1" to activate the marker display.

Step 5. Press Self Test key, which will normalize the 541XXA display. The display should be a flat
line with wide and narrow pips. (If the 541XXA fails self test, press Select key to obtain a
measurement display.)

; '(I')F::/;NSMSSN (A) 0.1dB/DIV OFFSET -59.6 dB 54117A

FREQUENCY
MENU

CENTER
2.500 GHz

WIDTH
0.0500 GHz

HHAHHHHAHH—LHM”AMHHAHA

PRESS SELECT
FOR
START/STOP

CENTER: 2.5000 GHz WIDTH: 0.5000 GHz [1: NO CAL
100 MHz/DIV DATA

401 pts LEVEL: +9.0 dBm

Step 6. Press the Frequency and Select keys to display the CENTER/WIDTH menu.

Step 7. Set CENTER frequency to mid band and WIDTH to 500 MHz

Step 8. Verify all markers are equally spaced, change CENTER frequency if necessary. If any
marker is missing, replace appropriate 25 MHz or 500 MHz Marker Module (Chapter 7, para-
graph 7-15 through -18, as appropriate for model).

Step 9. If previous step does not correct the fault condition, replace Down Converter and perform
YIG Driver adjustment procedure (Chapter 6, paragraph 6-5) and ALC adjustment procedure
(Chapter 6, paragraphs 6-10 or 6-11, as appropriate).
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TROUBLESHOOTING SHOOTING PROCEDURES

Step 10. If the fault condition still exists, call Customer Service for assistance.
For 54117A through 54177A:

The RF deck components listed below, if faulty, can cause the 541XXA to display the Error Messages listed
above.

e 25 MHz IF Module.

e 500 MHz VCO/PA Module Assembly.

* 500 MHz IF Module.

¢  Marker Module Assembly (For 54117A and 54147A only).

*  Frequency Converter (For 54117A and 54147A only).
Troubleshooting Procedure
For 54119A through 54137A, 54154A, 54163A:
Step 1. Perform Marker Adjustment procedure (Chapter 6, paragraph 6-8).

Step 2. Ifany 25 MHz marker is missing or spurious markers are presented, replace 25 MHz IF Mod-
ule and repeat Step 1.

Step 3. If previous step does not correct the fault condition, replace 500 MHz VCO/PA Module Assem-
bly (Chapter 7, paragraph 7-15 through -18, as appropriate for model), and repeat Step 1.

Step 4. If the fault condition still exists, call Customer Service for assistance.
For 54117A, 54147A, 54161A, 54169A, 54177A:
Troubleshooting Procedure

Step 1. If fault condition occurs above 2 GHz, follow steps 1-5 of troubleshooting procedure for
54119A through 54137A, 54154A, 54163A.

Step 2. If fault condition occurs below 2 GHz, perform Heterodyne Band 25 MHz marker verification
(Chapter 6, paragraph 6-8) and follow steps 7 and 8 of troubleshooting procedure for 54107A,
54109A, or 54111A.
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Error Messages 225 through 230

Troubleshooting Procedure
Step 1. Perform Marker Adjustment procedure (Chapter 6, paragraph 6-8).

Step 2. If the fault condition still exists, call Customer Service for assistance.
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RF Deck Problems

Some fault conditions of the RF Deck are not reported by the diagnostic; therefore, no Error Message is dis-
played after self test and during normal operation. These unreported fault conditions are:

*  Power output problem.

¢ Auto Level Control problem.

* Harmonics and Spurious problem.
*  YIG Oscillator problem.

¢ Residual FM problem.

NOTE
Models 54154A through 54169A are essentially the same as a 54147A with
frequency doubling and quadrupling microwave components added to gener-
ate the higher frequencies. The doubler produces frequencies between 20 and
40 GHz. The Quadrupler produces frequencies between 40 and 50 GHz. If mi-
crowave power is not present in these upper bands but is present below 20
GHz, the relavent high frequency component or it’s power supply may be de-
fective. The is a separate additional power supply unit (PSU) that is mounted
on the rear panel. It produces +10V and +8V which are only used by the high
frequency RF components. See Power Supply fault finding for more informa-
tion.
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Output Power Problems

Symptoms:

¢ QOutput power level has inaccurate attenuation.
*  Output power level rolls off at low frequency.
¢ Output power is lower than expected.

* No output power in Heterodyne or Microwave bands.
Troubleshooting Procedure
Step 1. Reset 541XXA to factory default setup.
Step 2. Set Channel 1 to measure POWER on Channel A, and turn Channel 2 off.
Step 3. Connect a Series 560 or 5400 RF detector between the RF Output and Input A connectors.

Step 4. For Heterodyne Band (0.01-2 GHz) power loss, verify signal and bias voltage to Down Con-
verter (below).

Control Signal Location Value*
Mod Control A6 PCB, TP16 Approx. +14V to -4V (pulse chain)
Mod Bias A6 PCB, TP17 Approx. +14V to —14V (pulse chain)

0 All values +0.5V

Step 5. For Microwave Bands power loss, verify signal and bias voltage to Control Modulator (below).

Control Signal Location Value*
Mod Control A6 PCB, TP18 Approx. +14V to -4 V (pulse chain)
Mod Bias A6 PCB, TP19 Approx. +14V to —14V (pulse chain)

O Allvalues 0.5V

Step 6. If signal is correct, replace Down Converter or Control Modulator, as appropriate (Chapter 7,
paragraph 7-15 through -20, as appropriate for model). If signal is incorrect, replace A6 PCB
(Chapter 7, paragraph 7-3).

Step 7. Vary the power level setting in 10 dB step and verify that the output power level changes.
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Step 8. If any output power level rolls off at low frequency, replace the Step Attenuator assembly.
(Chapter 7, paragraph 7-15 through -20, as appropriate for model).

Step 9. If any output power level is incorrect, verify the drive signals for each attenuator step. TTL

levels should be as shown in Table 3-6 or 3-7, as appropriate for model.

Step 10. If any drive signal is incorrect, replace the A7 Centrol Processor PCB (Chapter 7, paragraph

7-3).

Step 11. If drive signals are correct, replace step attenuator assembly.

Table 3-6. Step Attenuator Drive Signals for RF Band Models 54107A, 54109A, and 54111A

A4 Motherboard

Attenuator Step*

Connector J6 Pin No. 10 20 30 40 50 60 70
1 Not used
2 H H H L L L L
3&4 Not used
5 H H H H H L L
6 H H H H H H H
7&8 Not used
9 L H L H L H L
10 H L L L L L L
11 thru 14 Not used

0 To set 541XXA to desired attenuator step, set RF output level to same value as step; e.g., 0 dBm for step 0, —10 dBm for step 10... etc.

H = approx 24V
L = approx 0OV

S41IXXA MM
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Table 3-7. Step Attenuator Drive Signals for Microwave Band Models 54117A through 54177A

A4 Motherboard Attenuator Step
Connector J6 Pin No. 0 10 20 30 40 50 60 70
1 Not used
2 H L H L H L H L
3 L L L L H H H H
4 Not used
5 H H L L H H L L
6 H H H H H H H H
7&8 Not used
9 H H H H L L L L
10 Not used
11 L L H H L L H H
12 Not used
13 L H L H L H L H

0 To set 541XXA to desired attenuator step, set RF output level to same value as step; e.g., 0 dBm for step 0, =10 dBm for step 10... etc.
H = approx 24V
L = approx 0OV
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Symptoms:

¢ Leveled LED is flashing or lit constantly above 2 GHz.

¢ Output power level displays clipping characteristic.

Auto Level Control Problem

For 54107A, 541094, or 54111A and 54117A, 54147A, 54161A, 54169A, 54177A below 2 GHz:

Troubleshooting Procedures

Step 1. Reset 541XXA to factory default setup.

Step 2. Set output power to 2 dB above factory default setting (below).

Model Without Attenuator With Attenuator
54107A, 54109A. 54111A 50Q output +14 dBm +12 dBm
54107A, 54109A. 54111A 75Q output +12 dBm +10 dBm
54117A, 54119A, 54128A, 54130A, +10 dBm +7 dBm
54131A, 54136A, 54137A, 54147A
54154A, 54161A, 54163A, 54169A, +4 +1
54177A +1 -2

Step 3. Set Channel 1 to measure POWER and turn Channel 2 off.

Step 4. Use a detector to measure the power out at the front panel and press Auto Scale key.

Step 5. If there is clipping showing on the display and Leveled LED is flashing or lit constantly, per-
form ALC adjustment (Chapter 6, paragraph 6-10 or 11, depending on model).

Step 6. If previous step does not correct the fault condition, replace Down Converter (Chapter 7, para-
graph 7-15 through -18, as appropriate for model), and perform ALC adjustment (Chapter 6,

paragraph 6-8).

Step 7. If previous step does not correct the fault condition, replace A6 ALC PCB (Chapter 7, para-
graph 7-3), and perform ALC adjustment.

For 54117A through 54177A:

Troubleshooting Procedures

Step 1. Reset 541XXA to factory default setup.

Step 2. Set output power to 2 dB above factory default setting.
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Step 3.
Step 4.

Step 5.

Step 6.

Step 7.

Set Channel 1 to measure POWER and turn Channel 2 off.
Use a detector to measure the power out at the front panel and press Auto Scale.

If the display is clipped and the Leveled LED is flashing or lit constantly above 2GHz, per-
form ALC adjustment.

If previous step does not correct the fault condition, replace Directional Coupler (Chapter 7,
paragraph 7-15 through -20, as appropriate for model), and perform ALC adjustment.

If previous step does not correct the fault condition, replace A6 ALC PCB (Chapter 7, para-
graph 7-3), and perform ALC adjustment.

3-22
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Harmonics and Spurious Problems

Symptoms:

¢ Excessive Harmonics and Spurious.

For 54107A, 54109A, or 54111A:
Troubleshooting Procedures

Step 1. Replace A5 YIG Driver PCB (Chapter 7, paragraph 7-3) and perform YIG Driver adjustment
procedure (Chapter 6, paragraph 6-4).

Step 2. If previous step does not correct the fault condition, replace Down Converter (Chapter 7, para-
graph 7-15 through -18, as appropriate for model), and perform perform YIG Driver adjust-
ment procedure (Chapter 6, paragraph 6-4) and ALC adjustment procedure (Chapter 6, para-
graphs 6-10 or 6-11, as appropriate).

Step 3. If the fault condition still exists, call Customer Service for assistance.

For 54119A through 54136A:

Troubleshooting Procedures

Step 1. Replace A5 YIG Driver PCB and perform YIG Driver adjustment procedure (Chapter 6, para-
graph 6-5).

Step 2. If the fault condition still exists, call Customer Service for assistance.
For 54117A, 54137A through 54177A:
Troubleshooting Procedures
Step 1. Replace A5 YIG Driver PCB and perform YIG Driver adjustment procedure.

Step 2. If previous step does not correct the fault condition, replace Switch Filter Module Assembly
(Chapter 7, paragraph 7-15 through -18, as appropriate for model).

Step 3. If the fault condition still exists, call Customer Service for assistance.
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Symptoms:

YIG Oscillator Problems

¢  Low output power level.

Troubleshooting procedure

Step 1. Reset 541XXA to factory default setup. For 54117A, 54147A, 54161A, 54169A, 54177A, set
start frequency to 2 GHz.

Step 2. Disconnect YIG output cable from YIG Oscillator output.

Step 3. Use a detector to measure the YIG Oscillator power output.

Step 4. Verify the minimum power output of the YIG Oscillator. The minimum power level should be
as shown in Chapter 4, Figures 4-18 through 4-21.

Step 5. If output power is lower than the expected power level, measure the signal and bias voltages
to the YIG Oscillator. Voltages should be as shown below for the two different type YIG oscil-
lators.

CAUTION
It is dangerous to measure voltages directly on the YIG connector PCB. We re-
commned that Test points be used where possible.
YIG Oscillator, not 2 to 20 GHz
Control Signal Location Value*

+15V Bias YIG Assembly Connector +15V
-5V Bias YIG Assembly Connector -5V
FM Caoil Signal** A5 PCB, TP1 (reference TP2) —10V to +10V
Main Coil Tuning Ramp A5 PCB, TP5 (reference TP4) 0V to +10V

0 All values +0.5V, unless noted.
11 Set WIDTH to <40 MHz.
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2 to 20 GHz YIG Oscillator

Control Location Value
+15V Bias A4/J3 Pins 4 & 3 (Ground) +15V 1.0V
-5V Bias A4/J3 Pins 1 & 3 (Ground) -5V +0.5V
+22V Heater A4/J3 Pins 2 & 3 (Ground) +22V +2.0V
+8V 2-8.4GHz A19/A23 TP 7 & 5 (Ground) +8V +0.16V
+8V 8.4-20GHz A19/A23 TP 8 & 5 (Ground) +8V +0.16V
+6V Bias A19/A23 TP 10 & 5 (Ground) +6V +0.06V
FM Caoil Signal** A5 PCB, TP1 (reference TP2) —10V to +10V
Main Coil Tuning Ramp A5 PCB, TP5 (reference TP4) 0V to +10V

Step 6. If the voltages are correct, replace YIG Oscillator (Chapter 7, paragraph 7-15 through -20, as
appropriate for model).

Step 7. If the voltages are incorrect, replace A5 PCB (Chapter 7, paragraph 7-3).

Symptoms:

Residual FM Problems

o Excessive residual FM.

Troubleshooting Procedure

Step 1. Replace A5 PCB (Chapter 7, paragraph 7-3).

Step 2. If previous step does not correct the fault condition, replace YIG Oscillator (Chapter 7, para-
graph 7-15 through -20, as appropriate for model).

Step 3. If the fault condition still exists, call Customer Service for assistance.
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CRT Monitor Problems

Symptoms:

¢ Distorted display
¢ No display

Troubleshooting procedures

Step 1. Measure +12V power supply voltage across pins 10 and 11 of A9J2. (For location, refer to Ta-
ble 3-8 and associated figure on page 3-27).

Step 2. If+12V is not present, refer to the troubleshooting procedure for a Power Supply problem.

Step 3. If+12V is present, either perform the CRT adjustment procedures as described in Chapter 6,
paragraph 6-15 (distorted display), or replace the CRT monitor assembly as described in
Chapter 7, paragraph 7-10 (no display).

Step 4. If the previous steps do not correct the fault condition, replace A8 Graphic Processor PCB
(Chapter 7, paragraph 7-3).

Step 5. If the fault condition still exists, call Customer Service for assistance.
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Power Supply Problems

Symptoms:

¢ No indication of power on.
¢  Front Panel LED’s turn on and off periodically.
*  Monitor has no display.

¢ No microwave power above 20 GHz for 54154A thru 54177A. See trouble shooting for ad-
dtional PSU.

Troubleshooting Procedure for main A9 Power Supply PCB
Step 1. Clean the rear panel fan filter, check the fuse and verify the voltage selector setting.
Step 2. Turn unit on and verify LED on power supply mother board is off.

Step 3. If LED is flashing, go to Step 6.

Table 3-8. Power supply Voltages

13 J2 Nominal Measure: Reference: Voltage
[] PIN1 8 Voltage A9J2 Pin No. A9J2 Pin No. Value
o +5 2,4 1,3 +5V + 0.5

O
° +12 12,11 10, 14 +12V £ 0.5

O
COMPONENT § +15 6,7 8,16 +15V + 0.5
SIDE 8 15 9 ground -15V £ 0.5
PIN 16 § -18 15 ground -18V +0.5
+22 13 ground +22V + 0.5

A9 Power Supply Motherboard Connector
Location & Orientation

Step 4. Verify power supply voltages per Table 3-8 and associated figure.

Step 5. If voltages are incorrect, go to next step.

* Replace power supply assembly (Chapter 7, paragraph 7-9).
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Troubleshooting Procedure for Rear Panel Mounted PSU Module

NOTE
This PSU only installed on 564154A through 54177A. The +8 and +10 voltages
it generates are used only by the frequency doubling and quadrupling micro-
wave components mounted on the RF deck.

Confirm the voltages on motherboard connector A4J23 are as shown below:-

Nominal Measure: Reference: Voltage

Volts A4J23 Pin No. A4J23 Pin No. Value
-15 1 3 -15+1.0
-5 2 3 -5+0.25
+10 4 3 +10 +0.5
+8 6 3 +8 £0.4

3-28
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Measurement Channel Problems

Symptoms:

¢ Input connector unstable.

¢ Noise floor unstable.
Troubleshooting Procedure

Step 1. Replace A3 PCB (Chapter 7, paragraph 7-8) and perform Signal Channel Adjustment Proce-
dure (Chapter 6, paragraph 6-3 and 6-4).

Step 2. If the fault condition still exists, call Customer Service for assistance.
Symptom:
*  One of the inputs does not measure
Troubleshooting Procedure
Step 1. Replace A3 PCB and perform Signal Channel Adjustment Procedure.

Step 2. If previous step does not correct the fault condition, replace A5 PCB (Chapter 7, paragraph 7-
3).

Step 3. If the fault condition still exists, call Customer Service for assistance.

541IXXA MM 3-29/3-30




Chapter 4
Functional
Description

Table of Contents

4-1

4-2

4-3

4-4

4-5

4-6

INTRODUCTION . . . . . . . . ... . .. . . ... 4-5
OVERVIEW OF SERIES 541XXA SYSTEMS . . . . . ... .. 4-5
541XXA MAJOR FUNCTIONAL BLOCKS . . . ... .. ... 4-6
Central Processor . . . . . . . . . . ... ... ... ... 4-6
541XXA User Interfaces . . . . .. ... ... ... ...... 4-6
Graphics

Processor Sub-System . . . ... . . ... ... ... ..., 4-8
RF Power Output and Frequency Control . . . . . . . . . ... 4-8
Measurement Channel

Signal Processing . . . . . ... ... ... ... 4-9
A9 Power Supply Assembly . . . ... ... ... ... .. .. 4-9
Motherboard and Rear Panel . . . . . . . ... ... ...... 4-9
A7 CENTRALPROCESSORPCB . . . ... ... ....... 4-10
Central Processor Circuits . . . . . .. .. ... ... ..... 4-11
GPIB Circuits . . . . . . . . . .. .. ... 4-11
A8 GRAPHICS SYSTEM PROCESSORPCB . . ... .. ... 4-12
Major GSP Circuits . . . . . . ... .. ... ... ....... 4-12
GSP Controller Operation . . . . . . . .. ... .. ...... 4-14
Printer Interface Operation . . . . . ... .. ... ...... 4-15
Video Output Circuit Operation . . . . . .. .. .. ... ... 4-15
Internal CRT Monitor . . . . ... ... ... ......... 4-16
A6/A24 ALC/FREQUENCY INSTRUCTIONPCB . ... ... 4-17
ALC Circuit Operation . . . . . . ... ... .. .. ...... 4-18
ALC Circuit Groups . . . . . . . . . . . . v v it i 4-18

Power Level Set Circuits . . . . . . . . . . .. ... ... ... 4-18



TABLE OF FUNCTIONAL

CONTENTS DESCRIPTION
Control Modulator Driver Circuits . . . . . .. .. ... ... 4-19
Down Converter Modulator Driver Circuits . . . . . ... .. 4-19
YIG PIN Switch Driver Circuit . . . . .. ... .. ... ... 4-19
Internal Leveling Circuits . . . . . . . . . .. ... .. .... 4-19
External Leveling Circuits . . . . . . . . .. ... ... .... 4-20
“Quiet” Data Bus Circuits . . . . . . .. . ... ... ..... 4-20
Frequency Instruction Circuits Operation . . . . . . .. . .. 4-21
Frequency Instruction Circuit Groups . . . . . . . . ... .. 4-22
RAMP DAC Circuits . . . . . . . . . .. ... ... ... .. 4-22
WIDTH DAC Circuits . . . . . . . . .. .. ... .. ..... 4-22
START DAC Circuits . . . . . . . .. .. ... ... ..... 4-23
ERROR DAC Circuits . . . . ... .. ... ... ....... 4-23
500MHz and 25 MHz Markers Read Circuits . . . . .. . .. 4-23
Unit Type Identification Circuit . . . . . . . . .. .. ... .. 4-24

4-7 A5 YIG DRIVER/SIGNAL CHANNEL INTERFACE PCB . . 4-26
YIG Driver Operation . . . .. ... .. ... .. ....... 4-26
Main Coil Driver Circuit . . . . . . . ... ... ... ..... 4-26
FM Coil Driver Circuit . . . . . . . ... ... ... ...... 4-28
Signal Channel Interface Circuits . . . . . . .. .. ... ... 4-29
Sample-and- Hold Circuits . . . . .. ... ... .. ..... 4-29
Analog-to-Digital Converter Circuit . . . . . . . .. ... ... 4-29
Detector Recognition Circuits . . . . . . . ... ... ... .. 4-30
Address Decode and Data Latch Circuits . . . . . . ... ... 4-30
Quiet Data Bus Circuits . . . . . ... ... ... ....... 4-30
4-8 A3 SIGNAL CHANNELPCB . ... ... ... ........ 4-32
Channel Input Circuits . . . . . . . . ... .. ... ..... 4-32
Input Amplifier Circuits . . . . . . . . . .. ... ... .... 4-32
Variable Gain Amplifier Circuits . . . . . .. . .. ... ... 4-32
Auto-Zero Circuits . . . . . . . . .. ... ... 4-33
Smoothing Circuits . . . . . . . . . . . . ... ... ...... 4-34
Log Conformity Circuits . . . . . . ... .. ... ....... 4-35
Temperature Sense Circuits . . . . . . . . . ... ... .... 4-36
Output Multiplexer Circuits . . . . . . . . . ... ... .... 4-36
Control Latch Circuits . . . . . . . .. .. ... ... ..... 4-37

4-2 S41IXXA MM




FUNCTIONAL TABLE OF

DESCRIPTION CONTENTS
4-9 Al, A2, & A10 FRONT PANELPCBs . . . ... ... ... .. 4-38
Keyboard Interface Circuits . . . . . . . . .. ... ... ... 4-39
LED Indicator Latch Circuits . . . . .. ... ... ...... 4-40
Data Entry Knob Interface . . ... .. ... ... .. .... 4-40
CPU Interface Circuits . . . . . . . .. .. ... ... ..... 4-41
4-10 A9 and A16 POWER SUPPLYPCBs . . . ... ... .. ... 4-42
Front and Rear Panel Components . . . . . . ... ... ... 4-42
Power Supply Motherboard PCB Circuits . . . . . . . . .. .. 4-42
Power Supply Converter PCB Circuits . . . . ... ... ... 4-45
Power Supply Circuits Operation . . . . . . . ... ... ... 4-45
4-11 A4 MOTHERBOARDPCB . . . . ... ... ... ....... 4-47
4-12 RFDECKASSEMBLY . . ... .. ... ... ......... 4-48
RF Deck Configurations . . . . .. ... ... ......... 4-48
Common RF Deck Components . . . . . ... ......... 4-48
Frequency Control and Source-Lock . . . . . . ... ... ... 4-50
RF Decks for Models 54117A/ 54119A . . . . . . . ... ... 4-52
RF Decks for Models 54128A, 54130A, 54131A, and 54136A . 4-56
RF Decks for Models 54137A and 54147A . . . . . ... ... 4-59
RF Decks for Models 54107A, 54109A, and 54111A . . . . . . 4-64
RF Decks for Models 54154A through 54169A . . . . . . . .. 4-68
RF Deck for Model 54177A . . . . . . . . .. ... ... ... 4-73
4-13 PSU EXTENSION MODULE . ... ... ........... 4-78
4-14 A19/A23 MULTIBAND CONTROLLERPCB . . . ... .. .. 4-79

541IXXA MM 4-3/4-4







4— 1 INTRODUCTION

4—2 OVERVIEW OF SERIES
541XXA SYSTEMS

Chapter 4
Functional
Description

This chapter provides descriptions of the functional operation of the
major assemblies contained in each of the models of the 541XXA series
Network Analyzers. The operation of each of the major circuit blocks is
described so that the reader may better understand the function of the
major assembly as part of the overall operation of the 541XXA. (The
CRT monitor assembly is not covered in this chapter — this assembly
is replaced as an entire unit.)

Sixteen models comprise the 541XXA Network Analyzer series. The
RF models (Table 4-1) cover a frequency range of 1.0 MHz to 3.0 GHz.
The microwave models cover a frequency range of 10 MHz to 50 GHz.

Table 4-1. 541XXA Model Frequency Ranges

Model Model Frequency Range Output Power Output Power With
Group (GHz) Without Attenuator (dBm) Attenuator (dBm)
54107A 0.001to 1.5 +12 +10
RF 54109A 0.001 to 2.2 +12 +10
54111A 0.001 to 3.0 +12 +10
54117A 0.01t0 8.6 +10 +7
Microwave 54119A 2.0t0 8.6 +10 +7
54118A 8.0to12.4 +10 +7
54131A 10.0to0 16.0 +10 +7
54130A 12.4 10 20.0 +10 +7
54136A 17.0t0 26.5 +10 +7
54137A 2.0t0 20.0 +10 +7
54147A 0.01to0 20.0 +10 +7
54154A 2.0t032.0 +4 +1
54161A 0.01to0 32.0 +4 +1
54163A 2.0t0 40.0 +4 +1
54169A 0.01to 40.0 +4 +1
54177A 0.01to 50.0 +1 -2
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The frequency range of measurements that can be made by each model
is determined by the signal source (Table 4-1) and by the SWR Auto-
tester and/or RF detector(s) used with the analyzer section of the
541XXA. The frequency ranges and characteristics of ANRITSU SWR
Autotesters and RF detectors for series 541XXA systems are described
fully in the 541XXA Operation Manual.

The CW frequency accuracy of the signal sources of the RF models is
+100 kHz (200 kHz below 10 MHz). The CW frequency accuracy for
the microwave models is +200 kHz.

The analyzer section of the 541XXA is normally equipped with two
measurement channels (A and B) as standard. The measurement
range of each channel is +16 dBm to —63 dBm. An additional channel
(R) is available as an option. The R channel is equal in performance to
channels A and B and may be used as a reference channel when per-
forming ratio measurements. For a detailed description of the charac-
teristics and specifications for all 541XXA models, refer to the 541XXA
Operation Manual.

The major circuit blocks that comprise a 541XXA system are shown in
Figure 4-1. As shown in the figure, the circuitry for each block may be
located on multiple printed circuit boards, or assemblies, that are
located throughout the 541XXA. Refer to Figure 4-1 while reading the
functional descriptions of these circuit blocks on the following pages.

Central The central controller is the heart of the 541XXA

Processor and coordinates all of its functions. This controller is
a 32-bit microprocessor that is mounted on the A7
CPU PCB. It directly or indirectly controls all meas-
urement functions, display functions, and any input/
output functions that are being performed by the
541XXA. It is directly linked via a dedicated data
and address bus to the A8 Graphics System Proces-
sor PCB, the A6 ALC/Frequency Instruction PCB,
the A5 YIG Driver/Signal Channel Interface PCB,
the A3 Signal Channel PCB, and the A1/A2 Front
Panel PCB’s.

541XXA User The standard operator-interfaces to the 541XXA cen-

Interfaces tral processor are the front panel control keys and
the function menus displayed on the internal CRT
monitor. The control keys, indicator LED’s, and asso-
ciated circuitry are located on the A1 and A2 PCB’s.
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GPIB operation adds interface and control circuitry
for the IEEE-488 Interface Bus (GPIB) to the A7
PCB. This operation allows the 541XXA internal
processor to be controlled remotely by an external
computer/controller running a suitable operating pro-
gram. The over 400 device-specific GPIB commands
recognized by the 541XXA software are described
and explained in the 541XXA Series Network Ana-
lyzer GPIB User’s Guide.

TO CENTRONICS

PRINTER INPUT FROM EXTERNAL
DETECTORS/AUTOTESTERS
@)
- - - ¥a B R*
DISPLAY ‘ MEASUREMENT |
GRAPHICS ‘ ‘ CIS-|IAGNNIGIE_L SIGNAL ‘
| SYSTEM <—> | CHANNEL
PROCESSOR ‘ INTERFACE (A3 PCB) ‘
| (A8 PCB) | || (Pioas peey
OPTIONAL
EXTERNAL INTERNAL
COLOR MONITOR CRT
MONITOR 541XXA
CENTRAL
CONTROLLER
(P/O A7 PCB)
RE R/IF SOURCE |
‘ ‘ ALC & ‘
. FRONT
‘ GPIB PANEL ‘ ‘ FREQUENCY
INTERFACE (AL& A2 ‘ CONTROL (A6 | <—> RF DECK ‘
(P/O A7 PCB) . PCB & P/O A5
PCB's) ‘
‘ ‘ PCB)
A5 - A8 PCB's o
USER O
TO EXTERNAL INTERFACE \L\L RE
CONTROLLER & OUTPUT
PLOTTER
<] POWER
MOTHERBOARD 3 SUPPLY *OPTIONAL
(A4 PCB ASSEMBLY) | ¢ (A9 PCB)
Figure 4-1. Overall Block Diagram of Typical 541XXA Network Analyzer
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Graphics
Processor
Sub-System

RF Power
Output and
Frequency
Control

The graphics processor, which is located on the

A8 Graphics System Processor PCB, generates the
various elements that make up the screen display on
the internal VGA monochrome monitor. Similarly, it
produces the screen display signals that drive an ex-
ternal VGA color monitor. It also formats and con-
trols the output to the Centronics printer interface.

The graphics processor is controlled by the graphics
system processor, which is a dedicated microproces-
sor located on the A8 PCB. The functions of this con-
troller (and subsystem) are controlled and
coordinated indirectly by the A7 Central Processor
PCB using high level commands.

The output frequency and power level of the 541XXA
signal source are controlled by the central controller
via control latches and DACs located on the A6 or
A24 ALC/ Frequency Instruction PCB. (The A24
PCB is used with 54154A through 54177A.) The
ALC level control circuits on this PCB generate ana-
log control signals that are fed to the RF deck. For
microwave models, the Control Modulator produces
the desired output power level. For the RF models,
the control modulator in the Down Converter per-
forms this function.

A portion of the RF output is detected by an internal
RF detector. The detector output signal is used as
feedback to the ALC circuits to maintain the desired
output level at all output frequencies. Option 6 adds
a rear panel External ALC Input connector. This con-
nector allows the use of an external RF detector for
leveling.

The frequency control information is converted to an
analog signal on the A6/A24 PCB. It then goes to the
YIG driver circuitry located on the A5 YIG
Driver/Signal Channel Interface PCB. There, these
circuits generate the appropriate control signals that
cause the YIG tuned-oscillator to produce the de-
sired output frequency.

The YIG-tuned oscillator, Control Modulator, Direc-
tional Coupler, and other devices that generate and
control the signal source RF output signal are lo-
cated on the RF deck assembly. This assembly is
mounted on the right hand side of the 541XXA. It
can easily be removed as a complete unit for servic-
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Measurement
Channel
Signal Proc-
essing

A9 Power

Supply
Assembly

Motherboard
and Rear
Panel

ing. The functioning of the RF deck is explained in
detail in later paragraphs.

The low-level analog signals from the external SWR
Autotester(s) and/or detectors go from the front
panel input connectors to the A3 Signal Channel
PCB. This PCB is positioned behind the input con-
nectors and underneath the RF deck in a screened
metal cage.

The standard A3 PCB is multiplexed to provide two
measurement channels, A and B. This circuitry is ba-
sically an analog signal conditioner that amplifies
and filters the DC signal voltage(s) from the front
panel input(s).

Option 5 adds a third measurement channel (R),
which can serve as a reference channel. This channel
is totally separate from the main measurement chan-
nel. This allows for accurate ratio measurements.

The outputs from the main and (optional) R channel
circuits go to the A5 YIG Driver/Signal Channel In-
terface PCB. The A5 PCB multiplexes these signals
onto the input of a 12-bit analog-to-digital converter.
The resultant digital information goes to the A7 Cen-
tral Processor PCB. There, it is processed into fin-
ished measurement data to be displayed or printed.

The A9 Power Supply Assembly produces all of the
DC voltages used by the 541XXA printed circuit
boards, RF deck components, rear panel fan, and
CRT monitor assembly. The operation of the power
supply is explained in detail in later paragraphs.

The A4 Motherboard Assembly and associated ca-
bles provide the data bus interconnections, signal
paths, and DC voltage buses that link all of the
541XXA printed circuit boards and other major as-
semblies.

The rear panel includes connectors for the External
VGA Monitor, GPIB/IEEE-488 Instrument Inter-
face, Centronics Parallel Printer Interface, External
ALC Input, and Horizontal (Sweep) Output. The ca-
bles associated with these connectors go to the A4
Motherboard, which serves as a distribution me-
dium. The wiring/cable assembly associated with
the rear panel line voltage module connects it di-
rectly to the power supply module.
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4—4 A7 CENTRAL

PROCESSOR PCB

The A7 Central Processor PCB (Figure 4-2) is an IBM AT compatible
computer fitted onto a single circuit board. The A7 PCB also contains
the circuits for the IEEE-488/GPIB inteface bus, the floppy drive con-
troller, and three 8-bit I/O ports. One of the I/O ports provides 24 volt
relay drive signals to drive the optional 70 dB attenuator. One stand-
ard I/O port is used to drive the Switched Filter, which is part of the
RF deck on models 54117A, 54119A, and 54137A through 54177A.

—
—

GPIB TRANSCEIVER
CONTROLLER CIRCUITS ‘
24V RELAY DRIVE
/O PORT
5V DRIVE
/0 PORT
BATTERY
CONTROL
CIRCUIT BACKUP
T BATTERY
\Y4
+ A\ 4
cPU FLASH
486 SLC ROMS SRAM

{}

{}

{}

™

CLOCK
CONTROL

INTERNAL DATA, ADDRESS AND INTERRUPT BUSSES

&

U

L

DRAM

BIOS
EPROM

DECODER
CIRCUITS

82C386

INPUT/OUTPUT
BUFFERS

» [l[e]
> SELECT
LINES

[¢——— INTERRUPT
l4—— LINES

DATA DO-D7

ADDRESS AO-A3

TO GPIB
INTERFACE

ATTENUATOR
DRIVE SIGNALS

SWITCHED FILTER
DRIVE SIGNALS

TO
OTHER
PCBs

Figure 4-2. Block Diagram of A7 Central Processor PCB
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essor Circuits

GPIB

Circuits

The A7 Central Processor PCB uses a 486SLC proc-
essor running at 25 MHz. It also uses a 82C386
ASIC that provides a number of timing and control
address decoding functions. The 82C386 ASIC also
includes a number of PC/AT compatible I/O periph-
eral circuits.

The A7 PCB may also contain an 80387SX math co-
processor running at 25 MHz, if option 7 is installed.

The following three type of memory on the A7 PCB
are accessible by the central processor:

O 2 MB of DRAMs for program operation.

O 256KB of SRAMs (with battery backup) for stor-
ing trace data, stored setups, and unit identifi-
cation information.

O 1 MB of Flash ROMs for storing operating soft-
ware.

When the 541XXA is powered up, the central proces-
sor is reset. It then performs the following initial op-
erations:

O It runs the instrument self-test routine.

O It reads the instrument model identification
and configuration from the A6/A24 PCB.

O It down-loads the display software to the A8
Graphics System Processor PCB.

O It sets up the unit with the last used front
panel control configuration.

O It starts normal instrument operation.

Two GPIB data bus transceiver chips and a GPIB
controller chip comprise the GPIB interface circuits
(Figure 4-2). The transceiver chips connect to the
rear panel GPIB connector via the A4 Motherboard
and associated connector cable assembly. The cen-
tral microprocessor controls the GPIB controller and
passes data to and from it via the internal data, ad-
dress, and interrupt buses on the A7 PCB.

S41IXXA MM
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4—5 A8 GRAPHICS SYSTEM
PROCESSOR PCB

The A8 Graphic System Processor (GSP) PCB (Figure 4-3) is an intelligent subsys-
tem that is loosely controlled by the A7 Central Processor PCB. It produces the
video signals for the internal CRT monitor screen display and for the external VGA
monitor interface. It also produces the data and control signals for the Centronics
printer interface. There are no adjustments on this PCB.

Major GSP The major circuit block on the A8 PCB are

Circuits O The Graphics Controller Chip (34010): This con-
troller interprets the commands from the A7
PCB Central Processor and produces appropri-
ate command signals and data streams that pro-
duce the desired CRT monitor display or
printer output. The GSP controller communi-
cates with the GSP memory, video output cir-
cuits and printer interface circuits via the inter-
nal GSP Data Bus (Figure 4-3).

O Clock Signal Generation: The 40 MHz clock
chip produces the INCLK signal that is used by

J ADDRESS

FROM A7

CENTRAL RESET | INTERFACE
PROCESSOR  ——————] CIRCUITS

[

LCLK2

v

TO EXT
VGA MON

GRAPHICS
PROCESSOR < > ADDRESS :: > :: > SHIFT
CONTROLLER DEMULTIPLEXER REGISTERS
(34010) VIDEO/
PROGRAM
MEMORY
(VRAM) A
GSP DATA BUS
CLOCK
CIRCUIT
(40 MHz) VLK
VIDEO
MIXER 3 RED GREEN BLUE
—p AND

VIDEO OUTPUT

CLOCK VIDEO
CIRCUIT »| CcirCuT BUFFER

(24 MHz)
PIPE MONO VIDEO
DATA TO INT MON
LATCHES
STROBE, RESET

»

»
PRINTER STATUS SIGNALS T0
RS CENTRONICS

CIRCUITS | cLK PRINTER

INTERFACE
BUFFER/
LATCH CDO-CD7 >

NS

Figure 4-3. Block Diagram of A8 Graphics System Processor PCB
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A8 GRAPHICS SYSTEM
PROCESSOR PCB

the GSP controller to derive all program related
timing signals. The controller divides this sig-
nal by eight to produce the LCLK2 signal that
clocks data into and out of the GSP memory.
The controller also produces other timing and
control signals related to this clock.

The video clock oscillator and associated divider
circuits produce the 6 MHz video clock sig-

nal, VCLK. This signal establishes the rate at
which the video information is clocked from the
GSP memory to the video output circuits.

NOTE
For troubleshooting, all program-
related cycles should be observed syn-
chronized to LCLK2 (test point 2). All
video cycles should be observed synchro-
nized to VCLK (test point 3).

Data Interface Circuits: These circuits interface
the GSP processor to the data and address bus
lines from the A8 central processor. The graph-
ics processing control program is down-loaded
through this interface.

Data “Pipe”: Two latches form a data pipe that
allows direct communication from the A7 Cen-
tral Processor PCB to/from the GSP processor
via the GSP Data Bus (Figure 4-3).

Video/Program Memory: Four 256K x 4 Video
Dynamic RAMs (VRAMSs) comprise the memory
for the GSP subsystem. This memory is used to
store the GSP control program and the video
data that will produce the CRT monitor screen
display output.

Video Output Circuits: Two shift registers, a
video clock oscillator chip, a video mixer chip
and a video amplifier/buffer circuit comprise
the video output circuits. These circuits shift
the video data out of the GSP memory and con-
vert it into the Red, Green, and Blue signals for
the VGA Monitor Interface and the mono-video
signal for the internal CRT monitor.

Centronics Printer Interface: A data buffer/
latch, a printer interface controller chip and a
portion of a data latch comprise the interface

S41IXXA MM
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FUNCTIONAL
DESCRIPTION

GSP
Controller
Operation

circuitry for the Centronics printer interface.
This circuitry provides the formatted data, data
strobe, and control signals for the printer inter-
face. It also receives and stores the status sig-
nals from the printer.

In operation, the GSP controller receives the graph-
ics processing program, which was down-loaded to it
from the A7 Central Processor PCB at power-up.
The GSP controller stores the GSP control program
in the high memory locations of the GSP Video/ Pro-
gram Memory. It starts it on command from the cen-
tral processor. (Low memory locations are used for
video data.) The control program is run continuously
until the 541XXA is powered-down.

The GSP control program controls all aspects of the
operation of the GSP subsystem, which include:

O Timing of communication operations from/to
the central processor

O Setting up the CRT scanning

O Generating and maintaining the graphic ele-
ments of the CRT display

O Formatting and controlling the data output to
the Centronics printer interface

A preliminary step performed by the program is the
setting up of timing information for the video output
signals. This information places certain control codes
into the A8 PCB internal registers. (Upon execution,
the contents of these registers are processed in the
same manner as memory location data.) These codes
control internal clock dividers that generate the re-
quired Horizontal and Vertical Synchronization sig-
nals for the output video signal. The Video blanking
signal is also generated in this manner. The timing
of these signals is compatible with the VGA Stand-
ard, so that standard VGA monitors may be used
with the 541XXA (rear panel EXTERNAL MONITOR
interface connector).

The GSP control program causes the GSP controller
to wait for instructions and data that are sent to it
from the central processor via the pipe interface (Fig-
ure 4-3). The commands used by the central proces-
sor to control the GSP are high level commands such

4-14
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PROCESSOR PCB

Printer
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Circuit
Operation

as draw line and write text. The GSP controller
translates these commands into primitive instruc-
tions which it can directly execute. It then performs
the necessary sub-tasks to produce the desired re-
sults.

For example, the command draw line performs the
following operations: It generates primitive com-
mands that instruct the GSP controller to produce a
series of memory fetch cycles from the video data
stored in the low memory locations of the GSP mem-
ory. After each fetch, it modifies the video data and
returns it to memory. This process alters the con-
tents of video memory. Memory is altered such that
when its contents are displayed on the CRT monitor,
the desired line appears. The GSP controller per-
forms these graphic memory fetch cycles interleaved
with control program fetches from the high memory
locations of the GSP memory.

The GSP control program does not control the over-
all content of the CRT monitor display — it produces
graphic elements and puts them into video memory
as instructed by the central processor. The central
processor, itself, controls the content and placement
of the graphic elements that make up the display. Af-
ter the video information for a complete screen dis-
play has been built up in memory (as explained
above), it is shifted out to the video output circuits.

The GSP processor sends formatted printer output
data and control signals to the printer interface cir-
cuits via the GSP data bus. The printer interface con-
troller chip provides the data strobe that clocks the
output data from the GSP bus into the data buffer/
latch (Figure 4-3). It also provides the LSTB (strobe)
and PRINTER RESET signals to the printer. Along
with associated data latch circuits, it receives the
printer status signals and sends them to the GSP
controller via the GSP bus.

The 24 MHz signal from the video clock oscillator is
divided down and gated by divider circuits and the
video mixer chip to produce the video dot-rate clock
signal, VCLK. This signal, and other clock signals de-
rived from it, are used to transfer the video data out
of the GSP memory and shift it into the video mixer
chip. This chip converts the video data signals into a
combination of Red, Green, and Blue signals that

are output to the External VGA Monitor interface.

S41IXXA MM
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DESCRIPTION

Internal CRT
Monitor

These signals are mixed to produce a composite
monochrome signal. This signal then goes to the in-
put of the video buffer amplifier. This amplifier
boosts the signal to the 3 to 5V level required to
drive the internal CRT monitor.

The video and synchronization signals from the A8
Graphics System Processor PCB, along with the re-
quired DC power, go to the CRT monitor via a cable
assembly that connects to the A4 Motherboard PCB.
The monitor is not field repairable. It should be re-
placed with an exchange unit if defective.

NOTE

The adjustment potentiometers for these
units are set at the factory and should re-
quire no further adjustment.

4-16
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FUNCTIONAL ALC/FREQUENCY
DESCRIPTION INSTRUCTION PCB

4—6 A6/A24 ALC/FREQUENCY  The A6/A24 ALC/Frequency Instruction PCB (Figure 4-4) generates
INSTRUCTION PCB control signals that

O Set the RF power output level of the 541XXA internal source to

the value instructed by the A7 Central Processor.
NOTE

The Frequency/Instruction
PCB is the A6 assembly in

O Maintain the RF output power level flat throughout the selected
operating frequency range.

models 54107A through O Set the frequency of the internal source to the value instructed by
54147A; it is A24 in 54154A the A8 Central Processor.
through 54177A. O Maintain the RF output frequency at the selected values.

In addition, the A6/A24 PCB contains circuits that allow the A7 Cen-
tral Processor to read the 25 MHz and 500 MHz marker signals that
are generated on the RF Deck. (This information is used to create fre-
quency correction data that is fed back to the A6/A24 PCB.) It also con-
tains a Unit Identification Circuit. This circuit is read by the A7 Cen-
tral Processor at power-up to determine model type and configuration.

DATA &
DATAS UIET RAMP SIGNAL
FROM A7 BUS DATA BUS FREQUENCY P> TOREAR PANEL
EROMAT QUIET CONTROL MAIN COIL DRIVE
PROCESSOR DATA BUS DACS > | 1048
LATCHES |7 iyt FM COIL DRIVE YIG DRIVER
CIRCUITS » [ PCB
LEVEL
rREPOWER | SRS
COWER SIGNALS
CONTROL
LEVEL AN | TORFDECK
CONTROL LEVELING
DAC
CIRCUITS
A A

25 MHz MARKERS
FROM
RF DECK { 500 MHz MARKERS

UNIT ID
CIRCUIT

vy

DATA
LATCHES

INTERNAL

LEVELING

DETECTOR
FROM
RF DECK

EXTERNAL

LEVELING

FROM DETECTOR
REAR

PANEL (OPTIONAL)

Figure 4-4. OQverall Block Diagram of A6 ALC/Frequency Instruction PCB
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Operation

ALC Circuit
Groups

Power Level
Set Circuits

The ALC circuits control the RF power output level
and flatness of the internal source. These circuits re-
ceive instructions and data from the A7 Central Proc-
essor PCB and convert them into a voltage that
represents the desired output level. This voltage is
converted into control currents that drive the PIN
attenuator circuits located in the control modulator
on the RF deck. These circuits attenuate the signal
from the YIG-tuned oscillator to the desired level.

NOTE

The RF output level is controlled by the in-
ternal control modulator circuits located in
the down converter in models 54107A,
54109A, and 54111A.

The source output is maintained at the desired level
by the servo action of the ALC control circuits. These
circuits use the output signals from detectors located
in the down converter and directional coupler as
negative feedback. Option 6 to the 541XXA provides
a rear panel external ALC input connector for use
with a suitable external RF detector. This feature al-
lows the RF output to be leveled at points in the ex-
ternal test path instead of internal to the 541XXA.

The circuit groups listed below comprise the A6
ALC. These circuits are described in following para-
graphs. See block diagrams in Figure 4-4 and Figure
4-5 (on page 4-19).
O Power Level Set
Control Modulator driver

Down Converter Modulator Driver

External Leveling

O

O

O Internal Leveling

O

O Quiet Data Bus
The RF power level information from the A7 Central
Processor PCB is transferred to the power control
DAC and to the temperature compensation circuit
DAC by the quiet data bus on the A6/A24 PCB (Fig-
ure 4-5). The input to the power control DAC is a fre-
quency sweep voltage that is derived from the main
coil and FM coil drive signals. The input to the tem-
perature compensation circuit DAC is either the feed-
back voltage from the down converter thermistor or

the directional coupler thermistor (as selected by the
A7 Central Processor PCB).
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Figure 4-5. Block Diagram of ALC Power Control Circuits

Control
Modulator
Driver
Circuits

The output voltages from the two DACs are summed
with the feedback voltage from the internal (or exter-
nal) ALC detectors to produce the ALC LEVEL con-
trol signal. This signal, which represents the desired
RF output level, provides the input to the Control
Modulator and Down Converter Modulator driver cir-
cuits.

The Control Modulator controls the RF output power
level above 2.0 GHz. There are two circuits located
on the A6/A24 PCB that drive the control modulator
(Figure 4-5). The Mod Bias circuit drives the control
modulator PIN switches used to switch the RF
power on and off. The logical state of this circuit is

S41IXXA MM
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Down
Converter
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Driver
Circuits

YIG PIN
Switch
Driver Circuit

Internal Lev-
eling Circuits

controlled by commands from the A7 Central Proces-
sor PCB.

The second circuit, Mod Control, drives the control
modulator PIN switches that control the RF power
output level. This circuit is activated by commands
from the A7 Central Processor PCB and controlled
by the output of the power level set circuits. Potenti-
ometer R133 controls the circuit bandwidth. It is ad-
justed during circuit alignment to assure that no
oscillation of the driver circuit occurs.

The down converter controls the RF output power
level in models 54107A, 54109A, and 54111A. (The
down converter also performs this function in models
54117A, 54147A, 54161A, 54169A, and 54177A for
output frequencies below 2.0 GHz). The two A6/A24
PCB driver circuits that control the down converter
PIN modulators are similar in operation to those de-
scribed above for the Control Modulator (Figure 4-5).
These circuits are selected by commands from the
A7 Central Processor PCB as appropriate for the
model and output frequency selected. Potentiome-
ters R112 and R183 (A6 only) in the Mod Control
driver circuit control the circuit bandwidth and off-
set of the feedback loop. They are adjusted during cir-
cuit alignment to assure that no oscillation of the
driver circuit occurs.

The YIG-tuned oscillators used in Models 54107A,
54109A, and 54111A contain a PIN switch circuit
that attenuates the RF signal on and off. The YIG
PIN Control driver circuit for this function is located
on the A6/A24 PCB (Figure 4-5). Its logical state is
switched by commands from the A7 Central Proces-
sor PCB.

The source RF output is leveled by a closed feedback
loop. For microwave band models 54117A through
54177A, the ALC feedback signal is produced by a di-
rectional detector located on the RF deck. For mod-
els 54107A, 54109A, and 54111A, (and for models
54117A, 54147A, 54161A, 54169A, and 54177A at
output frequencies below 2.0 GHz), the feedback sig-
nal is produced by a detector located in the down con-
verter.

The internal ALC feedback signals are conditioned
by two separate amplifier chains, one for above
2.0 GHz and one for below 2.0 GHz. The outputs of
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eling Circuits

“Quiet” Data
Bus Circuits

Frequency
Instruction
Circuits Op-
eration

these circuits are switched to the ALC summing
point amplifier by commands from the A7 Central
Processor PCB, as appropriate for the model and out-
put frequency selected.

The overall output RF power of the source is control-
led by adjusting the amount of feedback supplied to
the ALC loop by these amplifier chains. During cir-
cuit alignment, potentiometer R62 is used to adjust
the upper power level output in the >2.0 GHz ampli-
fier chain. The low power output is adjusted by
R196. Potentiometer R56 is the high power output
adjustment and potentiometer R190 is the low
power output adjustment in the <2.0 GHz amplifier
chain.

The signal voltage from the (optional) rear panel
EXTERNAL ALC INPUT connector is fed to signal con-
ditioning circuits that include an absolute value cir-
cuit. The absolute value circuit ensures that a signal
with the correct polarity is fed to the input of the
ALC Scaling DAC.

To allow external RF detectors with different voltage
outputs to be used, a method of calibrating the exter-
nal ALC input signal is required. This operation is
controlled by commands from the A7 Central Proces-
sor PCB, as follows:

O The external detector feedback signal from the
scaling DAC is compared with the feedback volt-
age generated by the internal ALC detector.

O The central processor causes the External ALC
Scaling DAC to adjust the amplitude of the ex-
ternal detector signal until it is equal to the in-
ternal detector voltage.

O The resultant external ALC signal is then
switched to the ALC summing point amplifier.

This bus is used to transfer data between the
A6/A24 PCB data latch circuits and the Frequency
Instruction DAC’s and Power Level Control DAC’s
(Figure 4-4). The quiet data bus is buffered from the
A7 Central Processor PCB Data Bus to insulate
these circuits from noise on the main bus.

The frequency instruction circuits located on the
A6/A24 PCB control the frequency of the 541XXA RF
output signal. These circuits receive instructions and
data from the A7 Central Processor PCB. They then

S41IXXA MM
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convert them into control signals for the YIG-tuned
oscillator main coil and FM coil drive circuits. These
circuits are located on the A5 YIG Driver/ Channel
Interface PCB (Figure 4-7 on page 4-25).

The two main output signals from the frequency in-
struction circuits are Main Coil Sweep and FM Coil
Sweep. Each is a composite signal that normally has
variable DC and ramp elements. (The ramp element
is not present for CW operation.) These circuits also
produce a sweep ramp signal for the rear panel
HORIZONTAL OUTPUT connector and a frequency
compensation signal for the ALC control circuits.

The four circuit groups that comprise the frequency
control group are RAMP DAC, WIDTH DAC, START
DAC, and ERROR DAC. Each circuit group contains
a 12-bit DAC and associated operational amplifiers
and control circuits (Figure 4-7). Each of these cir-
cuits receive data from the A7 Central Processor
PCB via the A6/A24 PCB quiet data bus (Figure 4-
4). The control signals for these circuits are produced
by A6/A24 PCB data latches that are controlled by
the Central Processor data bus.

The A7 Central Processor PCB sequentially pro-
grams the RAMP DAC, thereby producing a ramp
output signal containing 4,000 steps. This ramp sig-
nal goes to the WIDTH DAC, where it is further
modified to produce either the Main Coil Sweep sig-
nal or the FM Coil Sweep signal. The ramp signal is
also buffered and fed to the rear panel Horizontal Out-
put connector.

The signal produced by the RAMP DAC always has
the same voltage range (number of steps) when the
541XXA is sweeping, regardless of the selected
sweep width. The A7 Central Processor PCB may
halt the update of the DAC at any time (e.g., when
dealing with interrupts, etc.). This will produce steps
of varying duration, which will produce a ramp with
a shape that is irregular rather than smooth and con-
tinuous. However, this does not effect the displayed
sweep 1n any way.

The input to the WIDTH DAC is the ramp signal
from the RAMP DAC. The WIDTH DAC output is a
ramp signal. The ramp magnitude is scaled by the
data that it receives from the A7 Central Processor
PCB. Thus the ramp signal, as controlled by the cen-
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START DAC

Circuits

ERROR DAC

Circuits

tral processor, produces a sweep signal that tunes
the YIG oscillator over the required range.

Example: To produce a sweep over half the maxi-
mum range of the 541XXA , the A7 Central Proces-
sor PCB programs the WIDTH DAC to output a
ramp with an amplitude that is half of the DACs’
maximum range. The input to the WIDTH DAC is a
0V to —10V ramp; therefore, the output signal will be
a 0V to +10V ramp.

For sweep widths greater than 40 MHz, the drive sig-
nal goes to the main coil of the YIG-tuned oscillator.
For sweep widths of 40 MHz or less, the drive signal
goes to the FM coil of the YIG-tuned oscillator. This
signal switching is performed by analog switches
that transfer the WIDTH DAC output signal to
either the Main Coil Sweep or FM Coil Sweep signal
output circuits (Figure 4-7). These switch circuits

are controlled by commands from the A7 Central
Processor PCB.

A proportion of the WIDTH DAC output signal goes
to the 25 MHz marker generator circuits located on
the RF deck. This signal ensures that the marker
width remains constant throughout the full fre-
quency range of the unit.

The output of the START DAC is a 0 to 10 Vdc volt-
age that is controlled by the A7 Central Processor
PCB. This voltage is summed with the WIDTH DAC
ramp signal at the input to the Main Coil Sweep cir-
cuit. It thereby controls the de component of the com-
posite Main Coil Sweep signal. This allows the A7
Central Processor PCB to set the center frequency of
the sweep range to the desired value.

The output of the ERROR DAC is a dc voltage that
is used as a frequency source lock error correction
signal. The A7 Central Processor PCB sets the mag-
nitude and polarity of this signal using error infor-
mation obtained by processing the 500 MHz and 25
MHz marker read signals from the A6/A24 PCB.

The output of the ERROR DAC is a —10 to +10 Vdec
voltage. This voltage goes through a summing resis-
tor to the input of the FM Coil Sweep signal output
circuit. It thereby controls the dec component of the
composite FM Coil Sweep signal. This dc signal
causes the YIG FM coil to produce a frequency offset
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500MHz and
25 MHz Mark-
ers Read
Circuits

Unit Type
Identifica-
tion Circuit

that cancels the frequency error. For sweep widths of
40 MHz or less, the WIDTH DAC ramp signal is
summed with the error signal at the input of the FM
Coil Sweep signal output circuit.

The 500 MHz and 25 MHz marker signals generated
by the marker modules on the RF deck are read by
the encoder circuits located on the A6/A24 PCB. The
outputs of these A6/A24 PCB circuits are stored in a
data buffer latch that is read by the A7 Central Proc-
essor PCB. This information is used by the Central
Processor to generate frequency-source-lock error cor-
rection data. This data is fed back to the ERROR
DAC.

This circuit consists of an 8-position jumper block
(J3), a bank of eight pull-up resistors, and an 8-bit
latch, as shown in Figure 4-6. An open jumper in

any position will be sensed by the associated latch in-
put as a logic-1 and a closed jumper will be sensed as
a logic-0. The jumpers are configured at the factory
to identify the unit model type and configuration.
The outputs of the data latch are read by the A7 Cen-
tral Processor PCB at power-up.

YYY

TO A7
DATA CENTRAL
LATCH PROCESSOR
DATA BUS

Figure 4-6. Unit Type Identification Circuit
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-10v

U

RAMP

REF

RAMP OUTPUT
/ TO REAR PANEL

DAC
SWEEP SIGNAL
QUIET TO MARKER CIRCUITS
DATA BUS** (RF DECK)
REF
L YIG MAIN COIL
WIDTH |> p CONTROL SIGNAL
DAC o »o (TO A5 PCB)
FREQ SWEEP SIGNAL
-10v TO ALC CIRCUITS*
REF
START | OUT
DAC
— AN\
-10v YIG FM COIL
REF O/V CONTROL SIGNAL
; (TO A5 PCB)
ERROR  |OUT
DAC
' . *On A6 PCB, See Figure 4-5
4> I ' **See Figure 4-4
FROM A7 D@—D """" ‘
CENTRAL CONTROL
PROCESSOR
DATA BUS LATCH CONTROL
— SIGNALS

Figure 4-7. Block Diagram of A6/A24 PCB Frequency Instruction Circuits
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4— 7 A5 YIG DRIVER/

SIGNAL CHANNEL
INTERFACE PCB

The A5 YIG Driver/Signal Channel Interface PCB contains two main
circuits, the Main Coil Driver and the FM Coil Driver. These two cir-
cuits receive the YIG Main Coil and FM Coil control signals from the
A6/A24 ALC/Frequency Instruction PCB and convert them into the
drive currents for the YIG tuning coils.

The circuits that interface with and control the A3 Signal Channel
PCB are also located on the A5 PCB. These circuits receive commands
from the A7 Central Processor PCB and generate appropriate control
signals to the A3 Signal Channel PCB. They receive the multiplexed
measurement signal from the A3 Signal Channel PCB, digitize it, and
send the resultant data to the A7 Central Processor PCB via the cen-
tral processor data bus. They also process the status signals from the
A3 PCB and send appropriate status signals back to the to the A7 Cen-
tral Processor PCB. These circuits are described in later paragraphs in
this chapter.

YIG Driver The YIG-tuned oscillator (YTO) requires current

Operation drive to its coils to create the magnetic fields that
cause oscillation. The operating frequency of the
YTO is controlled by adjusting the magnitude of the
currents sent to these coils. The main coil of the YT'O
provides the main magnetic field and requires a
drive current with a single polarity. The YTO can be
swept over its entire frequency range by varying the
magnitude of the main coil current in an appropriate
manner.

The FM coil has a more limited frequency range and
a higher sensitivity. It can be driven in either direc-
tion so that its magnetic field either augments or di-
minishes the main coil field. By this means fine
control of the YTO output frequency is achieved.

The Main Coil Control and FM Coil Control signals
from the A6/A24 ALC/Frequency Instruction PCB
are voltages. The YIG Driver circuits on the A5 PCB
provide the necessary voltage to current conversion
(and power amplification) to drive the YTO coils.
Both coil driver circuits are designed to drive float-
ing loads.

Main Coil Figure 4-8 shows the YIG Main Coil driver and FM

Driver Circuit Coil driver circuits. The input to the main coil driver
is the Main Coil Control signal from the A6/A24
PCB. This signal is a voltage in the range of 0 to —
10V. The resultant output is a drive current that
flows in one direction only.
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When the 541XXA is in the CW mode, or is sweeping
using the FM coil, the bandwidth of the Main coil
driver is reduced by switching a low-pass filter into
the driver circuit. This results in reduced noise and
residual FM on the RF output.

When the 541XXA is sweeping using the FM coil,
the rapidly changing field causes a voltage to be in-
duced in the main coil. This effect (and the action of
the low-pass filter) causes a frequency shift to occur.
To counteract this, a linearization transformer cou-
ples some of the FM coil drive signal into the main
coil driver circuit. This signal causes a field in the
main coil that cancels out the frequency shift error.

FROM A6
ALC/FREQUENCY
INSTRUCTION PCB

+ —p|*VREF
FROM
CONTROL > CW FILTER CONTROL
LATCH

FM COIL DRIVER

FM COIL CONTROL

B

MAIN COIL DRIVER

MAIN COIL CONTROL

S

>
>

R56

R42

> (+)
ﬂibi YIG FM COIL
Emm— O
CURRENT
DRIVER
! LA INEARIZATION TO
! ~~~~_ TRANSFORMER RF DECK
' | Low-pass
P FILTER
CURRENT
DRIVER
(+)
YIG MAIN COIL
»()

Figure 4-8. Block Diagram of YIG Driver Circuits
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FM Coil
Driver
Circuit

Potentiometer R4 provides adjustment of the YTO
lower frequency limit, and potentiometer R2 pro-
vides adjustment of the total sweep range. These po-
tentiometers are adjusted during circuit alignment
of the unit.

To match the characteristics of the various YIG
Driver assemblies used in different 541XXA models,
the values of various coil driver components are dif-
ferent. This is reflected in the different part num-
bers of the A5 PCB’s used (see Chapter 2).

The Main coil sensitivity of YT'O varies somewhat
from band to band but is of the order of 20 to 30
MHz per mA. The Main coil driver therefore must
supply over 1.2 amperes when driving a high fre-
quency YIG-tuned oscillator.

The input to the FM coil driver circuit is the FM Coil
Control signal from the A6/A24 PCB. This signal is a
voltage in the range of +10 to —10V. The resultant
output is a drive current that flows in either direc-
tion, depending upon the input signal.

The FM coil sensitivity of YT'Os is in the range of
300 to 450 kHz per mA. The maximum frequency
range covered is normally +60 MHz. Therefore, the
FM coil driver is required to supply up to +200 mA
maximum.
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Signal
Channel
Interface
Circuits

Sample-and-
Hold Circuits

Analog-to-
Digital
Converter
Circuit

Figure 4-9 (page 4-29) is a block diagram of the A5
PCB signal channel interface circuits. The major cir-
cuit blocks are

O Sample-and-Hold

O Analog-to-Digital Converter
O Detector Recognition

O Address Decode

O Quiet Data Bus

There are two separate sample-and-hold circuits,
one for the A/B channel measurement signal and one
for the R channel measurement signal. Both circuits
are identical. The ANALOG A/B input signal from
the A3 Signal Channel PCB contains time multi-
plexed signals for the A and B channels (if both are
active). They include the measurement signals, Log
Conformity signals, and Temperature (detector ther-
mistor) signals. (These signals are multiplexed by
circuits on the A3 PCB under control of the A7 Cen-
tral Processor PCB.) Similarly, the ANALOG R in-
put signal contains the multiplexed signals for
Channel R. This signal is active only if the 541XXA
is equipped with Option 5, and the R Channel is se-
lected as being active.

Both input signals are fed to the A5 PCB inputs via
a shielded cable. Differential amplifiers are used in
the circuit inputs to ensure good common-mode-
noise rejection. The outputs of the sample-and-hold
circuits are fed to the input of the Analog-to-Digital
Converter (ADC). The ADC circuit converts only posi-
tive polarity signals (negative polarity signals are ig-
nored). Therefore, the sample-and-hold circuits are
designed to add a 100 mV positive offset to the meas-
urement signal. The A7 Central Processor automat-
ically subtracts this offset when processing the
measurement signal data.

The output of each sample-and-hold circuit is fed to
the input of the Analog-to-Digital Converter circuit
via an analog switch. These switches are controlled
by the A7 Central Processor PCB and programmed
so that only one switch is active at any given time.
The 12-bit output of the ADC is stored by two data
latches. It is then transferred to the A7 Central Proc-
essor PCB in two 8-bit bytes.
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The A, B, and R Detector Sense signals from the

A3 Signal Channel PCB are buffered and stored in a
data latch that outputs to the quiet data bus. This al-
lows the A7 Central Processor PCB to determine if a
particular channel input has an RF detector or SWR
Autotester connected. The three detector sense sig-
nals are also OR’d to produce a status signal that is
read by the A7 Central Processor PCB before read-
ing the output of the ADC. If this status signal is
false (no input connected) an error interrupt occurs.

The A5 PCB address decoder circuits produce control
signals and data strobes that control the various cir-
cuit functions on the A3 Signal Channel PCB and lo-
cally on the A5 PCB. These circuits decode the
instrument address lines and 1/0 select lines from
the A7 Central Processor PCB bus to produce the
control signals and data strobes. The timing of these
signals is controlled by the A7 Central Processor
PCB.

The A3 PCB and A5 PCB communicate via a quiet
data bus. This bus is also used to transfer data be-
tween circuits on the A5 and A3 PCBs and locally be-
tween circuits on the A5 PCB. The quiet data bus is
buffered from the A7 Central Processor PCB Data
Bus to ensure that the sensitive measurement cir-
cuits are insulated from any noise on the main bus.
The operation of the quiet data bus is carefully con-
trolled so that there is no data transfer or other activ-
ity while measurement signals are being processed.
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SAMPLE
ANALOG A/B AND V\O
HOLD ;
CIRCUIT ;
: ANALOG TO
! > DIGITAL B Al
: CONVERTER j/
SAMPLE 1
ANALOG R AND 3 ON
FROM A3 HOLD : :
SIGNAL CIRCUIT ' '
CHANNEL PCB f f
DETECTOR
SENSE A, B, R
p| INTERRUPT | ),
= CODE
DATA
TRANS-
< > CEIVERS < QUIET DATA BUS
ADDRESS
TO/FROM
A7 CENTRAL AND I/0
PROCESSOR TO A3
DATABUS | ———— P> SIGNAL
> CHANNEL
: PCB
: DECODE P CONTROL (A5 PCB)
! CIRCUITS
L P ANALOG A/B SAMPLE & HOLD
P ANALOG R SAMPLE & HOLD
Figure 4-9. Block Diagram of Signal Channel Interface Circuits




A3 SIGNAL FUNCTIONAL

CHANNEL PCB DESCRIPTION
4—8 A3 SIGNAL CHANNEL The standard A3 Signal Channel PCB has two measurement signal in-
PCB puts, A and B. These input signals from these inputs are multiplexed

together by an input switching circuit and then fed to an amplifier
chain (Figure 4-13 on page 4-37). The resultant A/B measurement sig-
nal is filtered and sent to the output multiplexer circuits. These cir-
cuits multiplex the measurement signal with the Log Conformity and
Temperature Sense signals from the A and B input connectors. The re-
sultant output signal then goes to the A5 YIG Driver/Signal Channel
Interface PCB where it is digitized. The data then goes to the A7 Cen-
tral Processor PCB.

If the 541XXA is equipped with Option 5, the A3 PCB will also include

a third measurement signal input (R). The signal channel circuits asso-
ciated with this input are identical to those for the A/B channel, except
they do not include an input switching circuit.

Channel In- The Detector/Auto Tester output signals from the

put Circuits front panel input connectors go to the Channel A, B,
and (optional) R input circuits on the A3 PCB. These
signals are typically low level dc signals that contain
low-frequency AC components. The A and B input
circuit includes two low-pass filter networks and a
switching network composed of FET switches. The
output of this circuit is a time multiplexed signal
that represents the measurement signals for Chan-
nels A and B. The R input circuit contains only a low-
pass filter network.

Input Ampli-  An instrumentation amplifier, and associated gain

fier Circuits control and auto-zero circuits, comprise the Input
Amplifier circuit block (Figure 4-10). The gain of this
amplifier is set to either X1, X10, or X100, by the ac-
tion of the gain control circuit. This circuit is control-
led by signals from the A5 YIG Driver/Signal
Interface PCB. Potentiometers R199 and R201 are
the X10 and X100 gain adjustments, respectively.
They are adjusted during circuit alignment.

Variable The Variable Gain Amplifier block consists of four
Gain Ampli- operational amplifiers that provide an overall pro-
fier Circuits grammable gain of one-to-ten-thousand (1:10,000).

The gain control circuit associated with these ampli-
fiers is also controlled by signals from the A5 PCB.
Potentiometer R118 is the overall gain adjustment
for these circuits. The variable gain amplifier block
combined with the input amplifier circuit comprise
an amplifier chain that has an overall programma-
ble gain of one-to-one-million (1:1,000,000), program-
mable in factors of ten (X1,X10, X100...).
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Auto-Zero When the amplifier chain is operated at high gain
Circuits settings, the errors due to overall amplifier dc offset

and wide band noise from the internal RF source
must be eliminated. An autozero circuit performs
this function. This circuit consists of a Zener diode

dc voltage source, a DAC integrated circuit, and asso-
ciated operational amplifiers. This output goes to a
separate input on the instrumentation amplifier.
Identical circuits are used for the Channel A/B and
Channel R amplifier chains.

The autozero nulling procedure is performed under
control of the A7 Central Processor PCB at the end
of each frequency sweep, as follows:
O The amplifier chain is set to maximum gain
and the dc offset is measured (by the A5 PCB).
O The autozero circuit is programmed to produce
a voltage that will cancel out the offset error.
O The resultant compensation voltage value is
used for subsequent measurements during the

next sweep.
INPUT VARIABLE GAIN
AMPLIFIER AMPLIFIER
AIN
—
FROM swwc’;wwe TO
FRONT CIRCUIT SMOOTHING
PANEL BIN A/B CIRCUIT
|- _ - - - 4
R198 X R201
? ? (X10) (X100)
H/_/
CONTROL
STROBES
AUTO-ZERO GAIN
CIRCUIT CONTROL GAIN CONTROL CIRCUIT
S g CIRCUIT
[ +V REF i
FROM A5 QUIET ‘ CONTROL CONTROL

YIG DRIVER/ DATA BUS LINES LINES
CHANNEL DAC ‘
INTERFACE
PCB ‘ ‘

| CONTROL
! LNES

o3

Figure 4-10. Block Diagram of Signal Channel Input Switching and Amplifier Chain Circuits
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The output signal from the amplifier chain contains
appreciable high frequency noise when processing
low level input signals. To reduce this noise, five lev-
els of filtering can be applied by the A3 PCB smooth-
ing circuit. This circuit consists of a programmable
RC filter network, as shown in Figure 4-11.

Resistor R148 is permanently connected in the sig-
nal path of this circuit. When Smoothing Level 1
(minimum) is selected, a capacitor is connected from
the output end of R148 to ground. A separate capaci-
tor is used for Channel A measurements (C38) and
another for Channel B (C39). These capacitors are
connected by analog switches that are controlled by
the A7 Central Processor PCB.

The other four levels of smoothing are achieved by
switching resistor R155, R154, R153, or R152 in par-
allel with R148. The output of the smoothing circuit
is fed to the input of the output multiplexer circuits
(Figure 4-13 on page 4-37). The Channel R smooth-
ing circuit contains only one filter capacitor.

OUTPUT OF
AMPLIFIER
CHAIN

R155

TO OUTPUT
MULTIPLEXER
CIRCUIT

C38 g g C39

Figure 4-11. Signal Channel Smoothing Circuit
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Log Conform-
ity Circuits

ANRITSU RF Detectors and SWR Autotesters have
built-in circuitry designed to match the log charac-
teristic of the detector diode used. The Log Conform-
ity Sense circuits (Figure 4-12) output a voltage
value. Variable resistor R108 is used to calibrate the
Input A log conformity circuit with a “standard detec-
tor” connected to the front panel INPUT A connector.
Variable resistor R109 performs the same function
for the Input B log conformity sense circuit.

The outputs from the A and B Log Conformity Sense
circuits are read by the ADC circuit on the A5 YIG
Driver/Signal Channel PCB (via the output multi-
plexer circuits). The resultant log conformity data is
read by the Central Processor and used by it when
processing measurement data.

541XXA
FRONT
PANEL A3 SIGNAL CHANNEL PCB
\ | +V REF
P/O EXTERNAL | | R108
RF DETECTOR OR INPUT A \
AUTOTESTER o | ALoc
! |
‘ | +V
b |
LOG A A COMPARATOR
g‘ED'S\IlFS?g'\R/”TY THERMISTOR! | ADETSENSE 1o AS
- | ’:D—» SIGNAL CHANNEL
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, \ | INTERFACE PCB
| | +V REF
\ } v ALOG CONFORMITY VAL
L
| ATEMP A TEMPERATURE VAL
B >
|
\ ‘ TO AB
INPUTB | BLOG B LOG CONFORMITY VAL ﬁﬁ{?h{EXER
i CHANNEL B » | CIRCUITS
LOG
| CONFORMITY
\ TEMP@R%TURE
| BTEMP | SENSE GIRCUITS B TEMPERATURE VAL

Figure 4-12. Block Diagram of Log Conformity and Temperature Compensation Circuits
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The output from each Log Conformity Sense circuit
also goes to an associated Comparator circuit. The
output of the comparator is used as a status signal.
This status signal indicates that a RF detector or
SWR Autotester is connected to the associated input.
These signals are fed to the A5 PCB and are in-
cluded along with other status bits read by the A7
Central Processor PCB. The log conformity and de-
tector connect sense circuits for Input R are identical
to those for Inputs A and B.

Also contained in the RF Detector and SWR
Autotester is a thermistor that is used to sense the
working temperature of the detector diode (Figure 4-
12). The resistance value of the thermistor is con-
verted to a voltage and read in the same manner as
for the log conformity resistor. The resultant tem-
perature sensing data is read by the A7 Central Proc-
essor PCB and used by it when processing
measurement data. The temperature sensing cir-
cuits for Inputs A, B and R are identical.

The Termistor and Log Conformity values can be
monitored on the 541XXA crt display as follows:

O Press the Channel x Menu key and select
POWER from the menu.

O Press the Calibration key, select DC CAL from
the menu, then press ENTER.

O The LOG/TEMP READINGS will appear in
the menu area of the display.

The output multiplexer circuit for Channels A and B
consists of five solid state relay switches and an op-
erational amplifier. This circuit switches the five sig-
nal lines listed below onto a single signal path
(ANALOG A/B) that is fed to the inputs of the sam-
ple-and-hold circuits on the A5 PCB. The five signal
lines multiplexed are

O A/B measurement signal

O A Log Conformity Value

O A Temperature Sense Value

O B Log Conformity Value

O B Temperature Sense Value
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Figure 4-13.

Overall Block Diagram of A3 PCB Signal Channel Circuits

Control
Latch Cir-
cuits

The quiet data bus lines, control signals, and data
strobes from the A5 YIG Driver/Signal Channel PCB
go to five control latches on the A3 PCB. The outputs
of these latches form the control lines and data

strobes that control all the circuit functions on the
A3 PCB.
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4—9 Al A2 & A10

FRONT PANEL PCBs

The Front Panel Assembly circuitry is contained on three printed
circuit boards: A1 Front Panel PCB, A2 Front Panel Interface PCB,
and A10 Menu PCB Assembly (Figure 4-14). These circuits form a sub-
system that

O Detects Control Key closures

Generates Interrupt for key closure

Identifies Control Key that was pressed

Detects Data Entry Knob rotation

Generates Interrupts for Data Entry Knob CW and CCW rotation

Receives and stores drive data for front panel LED indicators

O o0ooooao

Drives front panel LED indicators

The Al Front Panel PCB is mounted on the rear surface of the front
panel and contains the control key switches and indicator LEDs for the
main portion of the front panel. In all, 47 switches and 14 LEDs. The
operation of the switch interface circuits is described in a following
paragraph.

The A10 Menu PCB contains the three control key switches that are lo-
cated on the lower portion of the front panel. (The POWER switch is a
separate assembly.)

FRONTPANEL | »
KEY AND LED
INDICATOR PCB
(A1) <
FRONT
PANEL
Do-D7 INTERFACE
PCB
FROM A7
CENTRAL ADDRESS > (A2)
PROCESSOR
PCB >
INTERRUPTS
<
<
SPINWHEEL MENUG,SWITCH
GENERATOR (A10)

Figure 4-14. Front Panel Assembly Overall Block Diagram
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The A2 Front Panel Interface Board provides the interface between the
A7 Central Processor PCB and the Al and A10 front panel PCBs. The
main circuit blocks on this PCB are

O Keyboard interface

LED indicator data latches and driver circuits

O
O Data Entry Knob interface
O

Address decode and control circuits

Keyboard
Interface
Circuits

The switches on the A1 Front Panel PCB & A10
Menu PCB are connected into a two-dimensional ma-
trix consisting of eight X-lines and eight Y-lines (Fig-

ure 4-15). Each switch point forms a unique X/Y
coordinate (i.e., address). Closing any switch con-
nects one of the Y-lines to one of the X-lines.

SWITCH MATRIX (A1)

CONTROL ~  ~
KEYS

PUSH BUTTON
CONTROL
AND

DECODE CIRCUIT
(A2 PCB)

KEY SWITCH
ADDRESS DATA
DO-D7 TO A7
CENTRAL
PROCESSOR
— PCB
INT A*
>

* Push Button
Interrupt Signal

Figure 4-15. Control Key Matrix and Decode Circuits Block Diagram
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LED
Indicator
Latch
Circuits

Data Entry
Knob Inter-
face

The Switch Controller/Decoder circuit on the A2
PCB sequentially pulses the eight X-lines and also
monitors each of the eight Y-lines for the presence of
pulses. A pulse detected on a Y-line signifies a
switch closure, which causes the controller/decoder
circuit to send a Control Key Interrupt signal to the
A7 Central Processor PCB. The unique switch ad-
dress determined by the X-line/Y-line combination
leaves the controller/decoder circuit as a data byte.
This data byte goes to the Central Processor Data
Bus. Upon receiving the interrupt, the A7 Central
Processor PCB reads the address byte to determine
which key was pressed.

The 14 LED indicators located on the A1 PCB are
controlled by latches on the A2 PCB (Figure 4-16).
The A7 Central Processor PCB causes an individual
LED indicator to be lit by writing a logic-1 into the
latch bit associated with the selected LED. A control
strobe from the control decode circuit clocks the data
into the data latches. Each latch output line contains
a current limiting resistor for the associated LED.

The Data Entry Knob is fixed to the shaft of a small
dc motor that is used as a generator. When the knob
is rotated, the motor produces a dc voltage that is
proportional to the speed of rotation. The polarity of
the voltage indicates the direction of rotation of the
knob. The output of the motor is connected to the
Data Knob Interface Circuits (Figure 4-16). The in-
put portion of these circuits consists of two compara-
tors: one that produces a pulse train for clockwise
knob rotation and a second that produces a pulse
train for counter-clockwise knob rotation.
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CPU
Interface
Circuits

The pulse rate of the CW and CCW pulse trains is
determined by the rate of knob rotation. These sig-
nals are fed to the Knob Interrupt Circuits, which
produce the CW and CCW Interrupt signals that are
sensed by the A7 Central Processor PCB.

The A2 PCB Address Decode Circuits decode the ad-
dress lines of the Central Processor Data Bus to pro-
duce strobe signals that control the interface circuits
located on the A2 PCB. These signals clock data
from the data bus into the Keyboard Interface Cir-
cuit and the LED Indicator data/driver latches. They
also control the clocking of interrupt signals and key-
board address data onto the data bus.

DECODE CIRCUITS

LIMITING
RESISTORS
FROM ADDRESS 'S

>
TO LED

DATA
LATCHES

P | INDICATORS
ON A1 AND
A10 PCB's (16)

>

DATA KNOB

CW PULSE TRAIN INT B* ) TO A7

DATA KNOB CENTRAL

DATA ENTRY INTERFACE CCW PULSE TRAIN INTERRUPT W* PROCESSOR

KNOB CIRCUIT

PCB

SPINWHEEL

> CIRCUITS

GENERATOR * Knob CW Interrupt Signal
** Knob CCW Interrupt Signal

Figure 4-16. LED Indicator and Data Entry Knob Interface Circuits Block Diagram
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4—10 A9 and A16 POWER

The 541XXA power supply circuits consist of a half-bridge line rectifier

SUPPLY PCBs coupled to a high efficiency dc/dc switching type power converter.
These circuits produce the following output voltages:

O +5 V High Current Supply

O
O
O
O
O
O

+12V High Current regulated supply
+12V Low Current regulated supply
+15V regulated supply

—15V regulated supply

—18V regulated supply

+22V regulated supply

The power supply circuits are located on the A9 Power Supply Mother-
board PCB, the A16 Power Supply Converter PCB, the rear panel as-
sembly, and the front panel (Figure 4-17). In addition to the output
voltages listed above, a +12V Start-Up Power Supply is also included
on the A9 PCB. This power supply is used internally on the A9 PCB.

WARNING

Hazardous voltages are present throughout the switch-
ing power supply and at the front and rear panels.
When performing maintenance, use extreme care to
avoid electrical shock.

Front and
Rear Panel
Components

Power
Supply Moth-
erboard PCB
Circuits

The POWER ON/OFF switch is located on the front
panel and connects to the A9 Power Supply Mother-
board PCB. The line voltage selector module is lo-
cated on the rear panel. It provides primary circuit
switching for 115V/230 Vac line operation and con-
tains the fuses for operation at these voltages. The
rear panel fan operates on 12 Vdc power, which it ob-
tains from the A9 Power Supply Motherboard PCB.

The major circuits located on the A9 Power Supply
Motherboard PCB are:

O

O
O
O

Start-up Power Supply, transformer and regula-
tor

Line Circuit Rectifier/Doubler circuit
Soft Start Control circuit

Pulse Width Modulator and Control Amplifier
circuits

Over Current Sense, Over Voltage Sense and
Shut Down Timer circuits

+12V, +15V, —-15V, —18V, and +22 V regulator
circuits
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Figure 4-17. Block Diagram of 541XXA

Power Supply Circuits

541XXA MM

4-43/4-44




FUNCTIONAL
DESCRIPTION

A9 & Al6
POWER SUPPLY PCB’s

Power
Supply
Converter
PCB Circuits

Power
Supply
Circuits Op-
eration

The major circuits located on the A16 Power Supply
Converter PCB are

O Switching Transistors

O Over-Current Sense

O Output Voltage Transformer
O Output Rectifiers

The switches contained within the line voltage selec-
tor module configure the primary windings of the
Start Up Power Supply transformer for 115 Vac or
230 Vac operation, as selected.

The line voltage selector module also configures the
line rectifier circuit as either a full wave voltage dou-
bler (115 Volt line operation) or a full wave bridge
rectifier (230 Volt line operation). The output volt-
ages from the rectifier circuit in either mode will be
+165 Vdc and —165 Vdc, which are fed to the dc isola-
tor switching transistors on the A16 Power Supply
Converter PCB.

The switching transistors alternately switch

+165 Vdc and —165 Vdc to the primary windings of
the output transformer at a 65 kHz rate. The driving
signals for these transistors are supplied by the
Pulse Width Modulator (PWM) circuit on the A9
PCB. The drive signals are two pulse trains with a
variable duty cycle that is determined by the output
from the Control Amplifier circuit during normal op-
eration. During power up (or fault recovery) opera-
tion, these signals are controlled by the Soft Start
Control circuit. During a fault condition, they are
controlled by the Shut Down Timer circuit.

The four secondary windings of the Output Voltage
Transformer produce reduced voltages that go to rec-
tifier and filter circuits also located on the A16 PCB.
These circuits contain inductors that function as inte-
grators. The output of the +5V rectifier/filter is fed to
the A9 PCB where it is sensed by the Control Ampli-
fier. The action of the Control Amplifier and PWM
circuits cause the +5V output (and other power sup-
ply outputs) to be regulated to their correct values.

The outputs produced by the other three windings
and associated rectifier/filter circuits are: +14V,
+18V, —18V, —21V, and +25V. These voltages go to
the final regulator circuits on the A9 PCB.

S41IXXA MM
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The main input to the Control Amplifier is the +5V
output sense line. Any change in the +5V output
cause the control amplifier to force the PWM to
change the duty cycle of the drive signals so that the
+5V power supply output is regulated back to +5V.

At power up, the +12V output of the Start-up Power
supply is used to charge a capacitor. The voltage
across the capacitor is sensed by the PWM circuit,
which causes it to set the drive signal duty cycle for
a minimum output from the +5V supply. As the ca-
pacitor charges, the drive signal duty cycle in-
creases, causing the +5V output (and other power
supply outputs) to gradually reach full operating
value.

The Over-Current Sense circuit monitors the cur-
rents through the switching transistors. The Over-
Voltage Sense circuit monitors the output of the +5V
supply. The outputs of these circuits are inputs to
the Shut Down Timer circuit. When activated by
either of these inputs, the Shut Down Timer circuit
generates a shut down signal to the PWM, which
causes the switching transistors to turn off. The shut
down signal has a duration of approximately one
half second. When the Shut Down Timer circuit re-
sets, the power supply soft starts, as described
above. If the condition causing the shut down is still
present, the circuit will generate another pulse and
shut down the power supply again. This mode of op-
eration will repeat until either the over voltage/cur-
rent condition is removed or the line power is
removed.

The final regulator circuits on the A9 PCB produce
the +12V HC (high current), +12V LC (low current),
+15V, —15V, —18V, and +22V power supply outputs.
These regulator circuits are driven by the outputs
from the A16 PCB as follows:

O The +12V HC and 12V LC are driven by the
+14V supply.

O The +15V regulator is driven by the +18V
supply.

O The —15V regulator is driven by the —18V
supply.

O The —18V regulator is driven by the —21V
supply.

O The +22V regulator is driven by the +25V
supply.
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4—11 A4 MOTHERBOARD

The Motherboard PCB provides interconnection between all the PCBs

PCB and assemblies in the 541XXA. The motherboard connects directly to
the following:
O A5 YIG Driver/Signal Channel Interface PCB
O A6/A24 ALC/Frequency Instruction PCB
O A7 Central Processor/GPIB PCB
O A8 Graphics System Processor PCB
The motherboard distributes the various power supply voltages
throughout the 541XXA. It connects to the A1/A2 and A3 PCB’s, power
supply PCB, RF Deck, and rear panel connectors via various cables.
Table 4-2 lists the cable connectors on the A4 Motherboard and denotes
their cable destination.
Table 4-2. A4 Motherboard PCB Cable Connectors
Connector Cable Destination
J1 A3 Signal Channel PCB (ribbon cable)
J2 A2 Front Panel Interface PCB (ribbon cable)
J3 YIG Oscillator Assembly
J4 Downconverter
J5 Control Modulator
J6 70 dB Step Attenuator (Optional)
J7 Directional Coupler
J8 Distribution PCB
J9 Horizontal Output connector (rear panel)
J10 Centronics Printer output (rear panel)
J12 GPIB Interface connector (rear panel)
J13 (not used)
Ji4 A9 Power Supply motherboard
J15 Internal CRT monitor
J16 A3 Signal Channel PCB Output Cable
J17 External Monitor connector (rear panel)
J18 3GHz Marker Pack Connector (54107/109/111A)
J20 External ALC Input connector (rear panel)*
J23 PSU Extension (54154A through 54177A)
J24 A23 Multi-Band Controller (54154 through 54177)
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4—12 RF DECK ASSEMBLY

NOTE
The Frequency/Instruction
PCB is the A6 assembly in
models 54107A through
54147A; it is A24 in 54154A
through 54177A.

The RF deck assembly contains the components that generate CW and
swept frequency RF signals. It also routes these signals to the front
panel RF OUTPUT connector. The RF decks used in the 541XXA series
are designed around a single YIG-tuned oscillator configuration. In
these units, the YIG frequency is controlled by the frequency instruc-
tion and YIG driver circuitry located on the A6/A24 and A5 PCB’s. In
addition to the components used to generate and route the RF signals,
each RF deck assembly also contains components that produce the
markers used by the central processor to control the accuracy of the

output frequency.

RF Deck Con-
figurations

Common RF
Deck Compo-
nents

There are seven different configurations of the RF
deck assembly. One configuration covers the RF mod-
els (54107A thru 54111A); the other six configura-
tions cover the Microwave Band models (54117A
thru 54177A). The frequency range of these sixteen
models is 1.0 MHz to 50 GHz.

The block diagram of the RF Deck for Models
54117A and 54119A is shown in Figure 4-18 on page
4-53. This diagram, includes all of the RF compo-
nents found on a typical RF deck assembly for
541XXA series microwave band models. Refer to this
block diagram during the descriptions of common RF
components and frequency control circuits presented
below.

Many RF components are common to all RF deck as-
sembly configurations. These common components
are described in Table 4-3. Refer to this table as nec-
essary while reading the descriptions of 541XXA RF
decks in the following paragraphs. RF components
that are peculiar to a specific RF deck configuration
are described as part of the description for that par-
ticular RF deck.
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Table 4-3. Common RF Deck Component Descriptions

YIG-tuned Oscillator

Each RF deck assembly contains a single YIG-tuned oscillator. The YIG-tuned oscillator gener-
ates high-power RF output signals that have low broadband noise and low spurious content.

The YIG-tuned oscillator is driven by the FM and Main tuning coil currents from the A5 YIG
Driver PCB. During CW mode, the main tuning coil current tunes the oscillator to within a few
megahertz of the final output frequency. The frequency control circuitry then fine adjusts the
FM tuning coil current to make the output frequency exact.

In the sweep mode, with sweep widths greater than 40 MHz, the main tuning coil current
tunes the oscillator through the swept frequency range. For sweep widths of 40MHz or less, the
FM tuning coil current tunes the oscillator throughout the swept frequency range.

Control Modulator

Each RF deck assembly contains a control modulator (Figure 4-18). In some configurations the
control modulator is located inside another component such as the Down Converter (models
54107A, 54109A, and 54111A), It may also be located in the Switched Filter Assembly (models
54137A, 54147A, 54161A, 54169A, 54177A).

The control modulator contains PIN switches that control the output power of the YIG-tuned
oscillator. The modulator bias input drives the PIN switches that switch the RF power on and
off; the modulator control input drives the PIN switches that control the output RF power
level. A portion of the RF input to the modulator is picked off for use by the frequency source-
lock circuitry.

Filters
The filters provide lowpass filtering of the RF signals to reduce harmonic emissions.
Directional Detector

Each RF deck assembly contains a directional detector that transfers the RF output signal to
the RF OUTPUT connector. It also couples a portion of the RF output signal to an integral RF
detector. The detected output is used as the “internal” ALC sense signal that is input to the
power leveling circuits located on the A6/A24 ALC/Frequency Instruction PCB.

The directional detector assembly also includes a thermistor that senses the detector’s tempera-
ture that is also connected to the A6/A24 PCB power leveling circuits. In models 54107A,
54109A, and 54111A, the directional detector is located inside the Down Converter.

Step Attenuator

The optional step attenuators provide up to 70 dB attenuation of the RF output in 10 dB steps.
The step attenuator control and driver circuits are located on the A7 Central Processor PCB.
There are three versions of these attenuators, which are model dependant. Refer to the
541XXA Network Analyzer Operation Manual for further details.
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Frequency
Control and
Source-Lock

The A7 Central Processor controls the output fre-
quency of the YIG-tuned Oscillator through the fre-
quency instruction circuits located on the A6/A24
ALC/ Frequency Instruction PCB. These circuits con-
vert the digital instructions from the central proces-
sor into analog control signals for the YIG main coil
and FM coil driver circuits located on the A5 YIG
Driver/ Channel Interface PCB. The main coil and
FM coil driver circuits convert the control signals
into currents that drive the coils of the YIG-tuned os-
cillator to produce an output RF signal. The output
RF signal from the YIG-tuned oscillator goes to the
Control Modulator. In the control modulator, a por-
tion of the RF signal is picked off and routed to the
Sampler as an input to the frequency source-locking
circuitry.

The frequency accuracy of the 541XXA series is
based upon an internal 10 MHz crystal oscillator (75
MHz crystal oscillator for models 54107A, 54109A,
and 54111A). The output of this 10 MHz reference os-
cillator, located in the Divider Module, is used to
phase-lock the 500 MHz VCO located in the 500
MHz VCO/Power Amplifier Module. The output of
the 500 MHz VCO goes via a power amplifier to a
step recovery diode (SRD).

The SRD produces a 500 MHz comb signal through-
out the full range of the 541XXA, 10 MHz to 26.5
GHz. The 500 MHz comb signal then goes to the
Sampler where it is used to switch the sampling di-
odes. (The sampler is physically part of the 500 MHz
Marker Module.) The other input to the sampler is
the RF signal picked off in the control modulator.
The sampling diodes sample the RF input signal at
the 500 MHz comb signal rate. The RF signal output
of the sampler goes to the 500 MHz Marker Module
where it is amplified and filtered to produce 500
MHz markers. The 500 MHz markers then go to a
data buffer on the A6/A24 PCB to be read by the cen-
tral processor.
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The 500 MHz VCO/Power Amplifier module (Fig-
ure 4-18) also produces a 25 MHz output using the
divider circuitry in the Divider module. This 25 MHz
signal goes to the 25 MHz Marker Module. There it
is amplified and applied to a SRD producing a

25 MHz comb signal. The 25 MHz comb signal goes
to the sampler. There it turns on the sampling di-
odes. These diodes sample the dc to 250 MHz IF sig-
nal input that was generated in the 500 MHz
Marker module. The resultant output is 25 MHz
markers that cover the frequency range of 2.0 to 26.5
GHz. The 25 MHz markers also go to a data buffer
on the A6/A24 PCB to be read by the central proces-
SOr.

The central processor processes the 500 MHz and

25 MHz marker read signals from the A6/A24 PCB.
If the marker read signals indicate that the fre-
quency is not source-locked, the central processor
generates error correction instructions, which it
sends to the A6/A24 PCB. In the A6/A24 PCB, the
frequency error correction circuitry outputs a voltage
to the A5 PCB that is the frequency source-lock error
correction signal. In the A5 PCB, this signal pro-
duces a current to drive the FM coil. This coil is used
to offset the frequency error and source-lock the YIG-
tuned oscillator.

The RF decks of models 54117A and 54147A RF
have a 10 MHz to 2 GHz Down Converter installed.
A portion of the down-converted RF signal is picked
off and routed to an additional 25 MHz Marker Gen-
erator. This marker generator produces 25 MHz
markers that cover the frequency range of 10 MHz
to 2.0 GHz. The central processor uses these 25 MHz
markers to achieve frequency source-lock in exactly
the same manner as described in the preceding para-
graphs.

The RF models 54107A, 54109A, and 54111A use
75 MHz and 25 MHz markers to achieve frequency
source-lock. A description of the 75 MHz/25 MHz
Marker Generator is included as a part of the func-
tional description of the RF deck assembly.
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RF Decks
for Models
54117A/
54119A

The RF decks of microwave band models 54117A

(10 MHz to 8.6 GHz) and 54119A (2.0 to 8.6 GHz)
are very similar. However, model 54117A contains
two additional components, a Down Converter and a
25 MHz Marker Generator. These additional compo-
nents enable the 54117A to generate RF outputs in
the frequency range of 10 MHz to 2.0 GHz. (This
band of frequencies is referred to as the “hetrodyne
band;” Model 54147A also operates in this band.) Re-
fer to Figure 4-18 during the following functional de-
scription.

The output RF signal from the YIG-tuned oscillator
goes to the Control Modulator. In the control modula-
tor, a portion of the RF signal is picked off for input
to the frequency source-lock circuitry (previously de-
scribed). There are two inputs to the control modula-
tor that control the RF output power level — the
modulator bias input and the modulator control in-
put. Both of these inputs come from the A6 ALC/Fre-
quency Instruction PCB. The modulator bias input
drives the control modulator PIN switches that
switch the RF power on and off. The modulator con-
trol input drives the PIN switches that control the
power level of the RF output. The RF output signal
from the control modulator is sent to the Switched
Filter.

In the 54117A, the control modulator has an addit-
ional RF output for the Down Converter. When the
unit is generating RF signals in the frequency range
of 10 MHz to 2.0 GHz, a 6.31 to 8.3 GHz signal is
sent to the down converter. There it is mixed with a
6.3 GHz signal from the down converter’s internal os-
cillator. The resulting 10 MHz to 2.0 GHz signal is
sent through a 2 GHz Low-Pass Filter, amplified,
and then output to the Switched Filter.

A portion of the down-converted RF signal is picked
off and sent as an input to the 25 MHz Marker Gen-
erator. In the marker generator, it goes to the input
sampler where it is sampled by the sampling diodes
at a 25 MHz comb signal rate. The resultant output
is 25 MHz markers that are used by the central proc-
essor to achieve frequency source-lock.
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Figure 4-18. Block Diagram of RF Decks
for Models 54117A/54119A
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A portion of the RF output signal from the down con-
verter is detected (by the directional detector), and
sent to the ALC circuitry on the A6 PCB. This is the
feedback signal for the internal ALC function.

The directional detector also contains a built-in ther-
mistor that outputs a resistance representing the de-
tector’s temperature. This resistance is converted to
a voltage by the A6 PCB and monitored by the cen-
tral processor. As the ambient temperature changes,
the central processor compensates for the output
level to provide a stable RF output-vs-temperature
characteristic.

The Switched Filter provides rejection of the harmon-
ics generated by the 2.0 to 8.6 GHz YIG-tuned oscil-
lator. The RF deck of models 54117A, 54147A,
54161A, 54169A, and 54117A have a 10 MHz to

2.0 GHz Down Converter. The Switched Filter multi-
plexes between these down converter signals and the
2.0 GHz to 8.6 GHz oscillator signals during full
band sweeps. Drive current for the switched filter is
provided by the A18 Switch Filter Driver PCB that
is mounted on top of the switched filter assembly.
The 2.0 to 8.6 GHz RF signal from the control modu-
lator has three filtering paths; the 3.5 GHz filter
path, the 6 GHz filter path, and the 8 GHz filter
path. The down converter provides filtering for the
10 MHz to 2.0 GHz RF signal; therefore, the signal
is multiplexed through to the switched filter output.

The RF signal output from the switched filter is sent
to the Directional Detector and transferred to the RF
OUTPUT connector. A portion of the RF output sig-
nal is detected and coupled out as feedback to the
ALC circuitry on the A6 PCB. In the ALC circuitry,
the detected RF sample is summed with the control
voltage that represents the desired RF output level.
The resulting voltage is sent to the control modula-
tor driver circuitry which then drives the control
modulator PIN switches to adjust the RF power level
output.
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RF Decks
for Models
54128A,
54130A,
54131A, and
54136A

The RF decks of models 54128A (8 to 12.4 GHz),
54130A (12.4 to 20 GHz), 54131A (10 to 16 GHz),
and 54136A (17 to 26.5 GHz) have an identical con-
figuration. Refer to Figure 4-19 during the following
functional description.

The output signal from the YIG-tuned oscillator goes
to the Control Modulator. In the control modulator, a
portion of the RF signal is picked off for input to the
frequency source-lock circuitry, which was previous-
ly described in the general description (page 4-48).

There are two inputs to the control modulator that
control the RF output power level — the modulator
bias input and the modulator control input. Both of
these inputs come from the A6 ALC/Frequency In-
struction PCB. The modulator bias input drives the
control modulator PIN switches that switch the RF
power on and off. The modulator control input drives
the PIN switches that control the power level of the
RF output.

The output from the control modulator is sent to the
Directional Detector for transfer to the RF OUTPUT
connector. A portion of the RF output signal is de-
tected and sent as a feedback signal to the ALC
circuitry located on the A6 PCB. This signal is
summed with the control voltage that represents the
desired RF output level. The resulting voltage is
sent to the control modulator driver circuitry which
then drives the control modulator PIN switches to
adjust the RF power level output to the desired level.

The directional detector also contains a built-in ther-
mistor that outputs a resistance representing the de-
tector’s temperature. This resistance is converted to
a voltage by the A6 PCB and monitored by the cen-
tral processor. As the ambient temperature changes,
the central processor compensates for the output
level to provide a stable RF-output-vs-temperature
characteristic.
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Figure 4-19. Block Diagram of RF Decks for Models
54128A, 541304, 54131A, and 54136A
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RF Decks for
Models
54137A and
54147A

The RF decks of microwave band models 54137A
(2.0 to 20 GHz) and 54147A (10 MHz to 20 GHz) are
very similar. However, model 54147A contains two
additional components, a Down Converter and a 25
MHz Marker Generator. These additional compo-
nents enable the 54147A to generate RF signals in
the frequency range of 10 MHz to 2.0 GHz. Refer to
Figure 4-20. during the following functional descrip-
tion.

The output signal from the YIG-tuned Oscillator
goes to the Switched Filter Assembly. As shown in
Figure 4-20, the switched filter assembly contains a
control modulator and a switched filter. After ampli-
fication, a portion of the RF signal is sent to the fre-
quency source-lock circuitry (previously described).

There are two inputs to the control modulator sec-
tion that control the RF output power level — the
modulator bias input and the modulator control in-
put. Both of these inputs come from the A6 ALC/ Fre-
quency Instruction PCB. The modulator bias input
drives the control modulator PIN switches that
switch the RF power on and off. The modulator con-
trol input drives the PIN switches that control the
power level of the RF output signal.

The output signal from the control modulator section
is sent to the switched filter, which contains a cou-
pler to provide a signal for the Down Converter.
Whenever the model 54147A is generating RF sig-
nals in the frequency range of 10 MHz to 2.0 GHz, a
6.31 to 8.3 GHz RF signal is coupled out of the
switched filter, through an 8 GHz filter path, and
routed to the down converter. In the down converter,
this signal is mixed with a 6.3 GHz signal from the
down converter’s internal oscillator. The resulting 10
MHz to 2.0 GHz signal is sent through a 2 GHz Low-
Pass Filter, amplified, and then output to the
switched filter. A portion of the down-converted sig-
nal is picked off and is input to the 75 MHz/25 MHz
Marker Generator.
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Inside the marker generator, the output from the lo-
cal 75 MHz crystal oscillator is split into two paths.
In one path, the 75 MHz signal is amplified, then
goes to the sampler assembly. In the sampler assem-
bly, the step recovery diode produces a 756 MHz comb
signal that drives the sampling diodes. These diodes
sample the RF signal from the down converter
(above). The output of the sampler is amplified and
filtered to produce 75 MHz markers (the 756 MHz
markers are not used in this application). In the
other path, the 75 MHz signal is amplified, then di-
vided to produce a 25 MHz signal. This 25 MHz sig-
nal is applied as the gate input to a FET (field-effect
transistor). The source input is a dc to 75 MHz sig-
nal from the 75 MHz marker circuitry. The FET out-
put is amplified and filtered to produce 25 MHz
markers.

The 25 MHz markers are used by the central proces-
sor to achieve source-lock. A portion of the RF output
signal from the down converter is detected and cou-
pled out as feedback to the ALC circuitry on the A6
PCB. The directional detector also has a built-in
thermistor that outputs a resistance representing
the detector’s temperature as an input to the A6
PCB.

The switched filter provides rejection of the harmon-
ics that are generated by the 2.0 to 20 GHz YIG-
tuned oscillator. In model 54147A, it also
multiplexes between the 10 MHz to 2.0 GHz and 2.0
GHz to 20.0 GHz signals from the down converter
during full band sweeps. The 2.0 to 20 GHz RF sig-
nal from the control modulator has four filtering
paths and one through path. The four filtering paths
are:

O 3.3 GHz path
O 5.5 GHz path
O 8.6 GHz path
O 13.5 GHz path

Signals above 13.5 GHz are routed via the through
path to the switched filter output. The down con-
verter provides filtering for the 10 MHz to 2.0 GHz
RF signal; therefore, the RF signal is multiplexed
through to the switched filter output.
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The RF signal output from the switched filter is sent
to the Directional Detector for transfer to the RF
OUTPUT connector. A portion of the RF output sig-
nal is detected and coupled out as feedback to the
ALC circuitry on the A6 PCB. In these circuits, the
detected RF sample is summed with the control volt-
age that represents the desired RF output level. The
resulting voltage is sent to the control modulator
driver circuitry which then drives the control modu-
lator PIN switches to adjust the RF power level out-
put.

The directional detector also has a built-in thermis-
tor that outputs a resistance representing the detec-
tor’s temperature. This resistance is converted to a
voltage by the A6 PCB and monitored by the central
processor. As the ambient temperature changes, the
central processor compensates for the output level to
provide a stable RF-output-vs-temperature charac-
teristic.
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RF Decks
for Models
54107A,
54109A, and
54111A

The RF decks of the models 54107A (1.0 MHz to

1.5 GHz), 54109A (1.0 MHz to 2.2 GHz), and 54111A
(1.0 MHz to 3.0 GHz) contain identical components.
Refer to Figure 4-21 during the following functional
description.

The RF output signal from the YIG-tuned Oscillator
goes to the Down Converter through an Isolator. The
isolator prevents the reflection of RF energy back
into the YIG-tuned oscillator. In the down converter,
the 10 to 13 GHz RF signal from the YIG-tuned oscil-
lator is mixed with a 10 GHz signal from the down
converter’s internal oscillator. The resulting

1.0 MHz to 3.0 GHz RF signal goes to the control
modulator.

The control modulator is used to control the RF out-
put power level of the unit. The modulator control
output signal from the A6 ALC/Frequency Instruc-
tion PCB drives the modulator PIN switches that
control the power level of the output signal. From
the control modulator, the RF signal goes through a
Low-Pass Filter, is amplified, and then routed to the
RF OUTPUT connector.

A portion of the RF output signal from the down con-
verter is detected and coupled out as feedback to the
ALC circuitry on the A6 PCB. On the A6 PCB, the
detected RF sample is summed with the control volt-
age that represents the desired RF output level. The
resulting voltage is sent to the control modulator
driver circuitry that drives the control modulator
PIN switches to adjust the RF power output level.

The directional detector in the down converter also
has a built-in thermistor that outputs a resistance
representing the detector’s temperature. This resis-
tance is converted to a voltage by the A6 ALC cir-
cuits and monitored by the central processor. As the
ambient temperature changes, the central processor
compensates for the output level to provide a stable
RF output-vs-temperature characteristic.

S41IXXA MM




FUNCTIONAL

MODELS 54107A, 54109A, AND 54111A
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Within the down converter, a portion of the down-
converted RF signal is picked off for input to the

75 MHz/25 MHz Marker Generator. Inside the
marker generator, the 756 MHz crystal oscillator out-
put is split into two paths. In one path, the 75 MHz
signal is amplified, then goes to the sampler assem-
bly. In the sampler assembly, the step-recovery di-
ode produces a 75 MHz comb signal. This comb sig-
nal turns on the sampling diodes that sample the RF
signal from the down converter. The output of the
sampler is amplified and filtered to produce 75 MHz
markers.

In the other path, the 75 MHz signal is amplified,
then divided to produce a 25 MHz signal. This 25
MHz signal is applied as the gate input to a FET
(field-effect transistor). The source input is a dc to 75
MHz signal from the 75 MHz marker circuitry. The
FET output is amplified and filtered to produce 25
MHz markers. The 25 MHz and 75 MHz markers go
to a data buffer on the A6 PCB to be read by the cen-
tral processor.

The central processor processes the 75 MHz and

25 MHz marker read signals from the A6 PCB. If the
marker-read signals indicate that the frequency is
not source-locked, the A7 central processor gener-
ates error correction instructions that are sent to the
A6 PCB frequency error correction circuitry. These
circuits output a frequency source-lock error correc-
tion signal that is sent to A5 YIG Driver/Channel In-
terface PCB. The output from the A5 YIG driver cir-
cuit is a current that causes the FM coil to offset the
frequency error, thus producing source-lock of the
YIG-tuned oscillator.
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The RF decks of microwave band models 54154A
(2.0 to 32 GHz), 54161A (0.01 to 32 GHz), 54163A
(2.0 to 40 GHz) and 54169A (0.01 to 40 GHz) are
very similar. However, models 54161A and 54169A
contain two additional components, a Down Con-
verter and a 25 MHz Marker Generator. These addi-
tional components enable these two models to gener-
ate RF signals in the frequency range of 10 MHz to
2.0 GHz. Refer to Figure 4-22. during the following
functional description.

The output signal from the YIG-tuned Oscillator
goes to the Switched Filter Assembly. As shown in
Figure 4-22, the switched filter assembly contains a
control modulator and a switched filter. After ampli-
fication, a portion of the RF signal is sent to the fre-
quency source-lock circuitry (previously described).

There are two inputs to the control modulator sec-
tion that control the RF output power level — the
modulator bias input and the modulator control in-
put. Both of these inputs come from the A24 ALC/
Frequency Instruction PCB. The modulator bias in-
put drives the control modulator PIN switches that
switch the RF power on and off. The modulator con-
trol input drives the PIN switches that control the
power level of the RF output signal.

The output signal from the control modulator section
is sent to the switched filter, which contains a cou-
pler to provide a signal for the Down Converter.
Whenever these models are generating RF signals in
the frequency range of 10 MHz to 2.0 GHz, a 6.31 to
8.3 GHz RF signal is coupled out of the switched fil-
ter, through an 8 GHz filter path, and routed to the
down converter. In the down converter, this signal is
mixed with a 6.3 GHz signal from the down con-
verter’s internal oscillator. The resulting 10 MHz to
2.0 GHz signal is sent through a 2 GHz Low-Pass Fil-
ter, amplified, and then output to the switched filter.
A portion of the down-converted signal is picked off
and is input to the 75 MHz/25 MHz Marker Gener-
ator.
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2-20 GHz Switched Filter Assy. - D26800 Switched Doubler Module - D28535
YIG Oscillator
: C21620 ’ K » Directional Coupler 90 dB Step Attenuator Front Panel
oS 4dB ° J2 >+20 dBm J2 X 2530 GHz BPF |~ © el ~a 101 (Option) 324 Connector [ PR Output
MAIN p| 84-20GHz »4“ m »Mx 20 GHz LPF } > {3240 GhzBPF ‘ ngls' 33;3”2 - z D27315 C18640-1
J1 .
o ’()7 = ‘ ‘ R | ZAG%%O
2-8.4 GHz 8
I I L f i
5 ? ! Level Control
5 oy a1 Bias i‘(’)v:tcrgl Control
>+17 dBm
0.01-2 GHz
Modulator Switch ] - - - - - = - .
Control Control B Maximum Output Power ‘
Down Converter Assy. ‘ Frequency w/o Attenuator With Attenuator
D27063 10 MHz - 32/40 GHz 4.0 dBm >1.0 dBm
J1 . J3] >+16 dBm t
6.31- 8.3 GHz X L Ll
Sampler 6.5 GHz
(-20 dBm
: -
-27dBm) ‘
Level Control q 3 GHz Marker Pack
D25432
Enable Marker 25 MHz 75 MHz
,,,,,,,,,,,,,,,,,,,,,,, Marker Control ~ Marker Marker
3 L pi;n  Sampler 12| Sampler VCO/PA
\ ‘ brive  C35396
TL G T2 To/From A23 Multiband
: Controller PCB
500 MHz IF . 25 MHz
Module Ret
C35398
Output : Input 25MHz IF
= > Module
‘ C35397
: ,,,,,,,, ‘ : 25 MHz Control

L Marker

500 MHz Marker

To A23 PCB To/From A23 Multiband

Controller PCB

Figure 4-22. Block Diagram of RF Deck for
Models 54154A through 54169A
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Inside the marker generator, the output from the lo-
cal 75 MHz crystal oscillator is split into two paths.
In one path, the 75 MHz signal is amplified, then
goes to the sampler assembly. In the sampler assem-
bly, the step recovery diode produces a 756 MHz comb
signal that drives the sampling diodes. These diodes
sample the RF signal from the down converter
(above). The output of the sampler is amplified and
filtered to produce 75 MHz markers (the 756 MHz
markers are not used in this application). In the
other path, the 75 MHz signal is amplified, then di-
vided to produce a 25 MHz signal. This 25 MHz sig-
nal is applied as the gate input to a FET (field-effect
transistor). The source input is a dc to 75 MHz sig-
nal from the 75 MHz marker circuitry. The FET out-
put is amplified and filtered to produce 25 MHz
markers.

The 25 MHz markers are used by the central proces-
sor to achieve source-lock. A portion of the RF out-
put signal from the down converter is detected and
coupled out as feedback to the ALC circuitry on the
A24 PCB. The directional detector also has a built-in
thermistor that outputs a resistance representing
the detector’s temperature as an input to the A24
PCB.

The switched filter provides rejection of the harmon-
ics that are generated by the 2.0 to 20 GHz YIG-
tuned oscillator. In the three 0.01 to 2 GHz models,
it also multiplexes between the 10 MHz to 2.0 GHz
and 2.0 GHz to 20.0 GHz signals from the down con-
verter during full band sweeps. The 2.0 to 20 GHz
RF signal from the control modulator has four filter-
ing paths and one through path. The four filtering
paths are:

O 3.3 GHz path
O 5.5 GHz path
O 8.6 GHz path
O 13.5 GHz path

Signals above 13.5 GHz are routed via the through
path to the switched filter output. The down con-
verter provides filtering for the 10 MHz to 2.0 GHz
RF signal; therefore, the RF signal is multiplexed
through to the switched filter output.
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The RF signal output from the switch filter is sent
via the Switch Doubler to the directional detector for
transfer to the RF OUTPUT connector. A portion of
the RF output signal is detected and coupled out as
feedback to the ALC circuitry on the A24 PCB. In
these circuits, the detected RF sample is summed
with the control voltage that represents the desired
RF output level. The resulting voltage is sent to the
control modulator driver circuitry which then drives
the control modulator PIN switches to adjust the RF
power level output.

For frequencies of 20 GHz to 39.9999 GHz, the RF
signal is passed into the switched doubler. Here, the
frequency is doubled and filtered before going to the
directional detector. For frequencies between

10 MHz and 19.9999 GHz, the switched doubler is
set to through-path to allow the RF to pass unmodi-
fied to the directional detector.

The directional detector also has a built-in thermis-
tor that outputs a resistance representing the detec-
tor’s temperature. This resistance is converted to a
voltage by the A24 PCB and monitored by the cen-
tral processor. As the ambient temperature changes,
the central processor compensates for the output
level to provide a stable RF-output-vs-temperature
characteristic.
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The RF deck of microwave band model 54177A (0.01
to 50 GHz) contains a Down Converter and a 25
MHz Marker Generator. These components provide
for generating RF signals in the 10 MHz to 2.0 GHz-
frequency range. Refer to Figure 4-23. during the fol-
lowing functional description.

The output signal from the YIG-tuned Oscillator
goes to the Switched Filter Assembly. As shown in
Figure 4-23, the switched filter assembly contains a
control modulator and a switched filter. After ampli-
fication, a portion of the RF signal is sent to the fre-
quency source-lock circuitry (previously described).

There are two inputs to the control modulator sec-
tion that control the RF output power level — the
modulator bias input and the modulator control in-
put. Both of these inputs come from the A24 ALC/
Frequency Instruction PCB. The modulator bias in-
put drives the control modulator PIN switches that
switch the RF power on and off. The modulator con-
trol input drives the PIN switches that control the
power level of the RF output signal.

The output signal from the control modulator section
is sent to the switched filter, which contains a cou-
pler to provide a signal for the Down Converter.
Whenever these models are generating RF signals in
the frequency range of 10 MHz to 2.0 GHz, a 6.31 to
8.3 GHz RF signal is coupled out of the switched fil-
ter, through an 8 GHz filter path, and routed to the
down converter. In the down converter, this signal is
mixed with a 6.3 GHz signal from the down con-
verter’s internal oscillator. The resulting 10 MHz to
2.0 GHz signal is sent through a 2 GHz Low-Pass Fil-
ter, amplified, and then output to the switched filter.
A portion of the down-converted signal is picked off
and is input to the 75 MHz/25 MHz Marker Gener-
ator.

DESCRIPTION
RF Decks for
Model
54177A
B541IXXA MM
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Inside the marker generator, the output from the lo-
cal 75 MHz crystal oscillator is split into two paths.
In one path, the 75 MHz signal is amplified, then
goes to the sampler assembly. In the sampler assem-
bly, the step recovery diode produces a 756 MHz comb
signal that drives the sampling diodes. These diodes
sample the RF signal from the down converter
(above). The output of the sampler is amplified and
filtered to produce 75 MHz markers (the 756 MHz
markers are not used in this application). In the
other path, the 75 MHz signal is amplified, then di-
vided to produce a 25 MHz signal. This 25 MHz sig-
nal is applied as the gate input to a FET (field-effect
transistor). The source input is a dc to 75 MHz sig-
nal from the 75 MHz marker circuitry. The FET out-
put is amplified and filtered to produce 25 MHz
markers.

The 25 MHz markers are used by the central proces-
sor to achieve source-lock. A portion of the RF output
signal from the down converter is detected and cou-
pled out as feedback to the ALC circuitry on the A24
PCB. The directional detector also has a built-in
thermistor that outputs a resistance representing
the detector’s temperature as an input to the A24
PCB.

The switched filter provides rejection of the harmon-
ics that are generated by the 2.0 to 20 GHz YIG-
tuned oscillator. It also multiplexes between the

10 MHz to 2.0 GHz and 2.0 GHz to 20.0 GHz signals
from the down converter during full band sweeps.
The 2.0 to 20 GHz RF signal from the control modu-
lator has four filtering paths and one through path.
The four filtering paths are:

O 3.3 GHz path
O 5.5 GHz path
O 8.6 GHz path
O 13.5 GHz path

Signals above 13.5 GHz are routed via the through
path to the switched filter output. The down con-
verter provides filtering for the 10 MHz to 2.0 GHz
RF signal; therefore, the RF signal is multiplexed
through to the switched filter output.
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The RF signal output from the switch filter is sent
via the Switch Doubler to the directional detector
for transfer to the RF OUTPUT connector. A portion
of the RF output signal is detected and coupled out
as feedback to the ALC circuitry on the A24 PCB. In
these circuits, the detected RF sample is summed
with the control voltage that represents the desired
RF output level. The resulting voltage is sent to the
control modulator driver circuitry which then drives
the control modulator PIN switches to adjust the RF
power level output.

For frequencies of 20 GHz to 39.9999 GHz the RF
signal is passed into the switched doubler. Here the
frequency is doubled and filtered before going to the
directional detector via the forward coupler. The for-
ward coupler is used to connect either 0.01 GHz to
40 GHz or 40 GHz to 50 GHz RF to the directional
detector. The forward coupler is a passive component
and is not driven by DC supplies or PIN driver cir-
cuits. For frequencies between 10 MHz and 19.9999
GHz the switched doubler is set to through path to
allow the RF to pass unmodified to the directional de-
tector. For frequencies between 40 GHz and 50 GHz,
the switched doubler is left open-circuit and the
quadrupler module is driven by the switched filter.
The output from the quadrupler module is routed to
the directional detector via the forward coupler.

The directional detector also has a built-in thermis-
tor that outputs a resistance representing the detec-
tor’s temperature. This resistance is converted to a
voltage by the A24 PCB and monitored by the cen-
tral processor. As the ambient temperature changes,
the central processor compensates for the output
level to provide a stable RF-output-vs-temperature
characteristic.
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Figure 4-23. Block Diagram of RF Deck for
Model 54177A
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4—13 PSU EXTENSION

MODULE

The PSU (power supply unit) extension module (Figure 4-24) is only in-
stalled on Models 54154A through 54177A. It is mounted on the inside
rear panel next to the line input filter. It provides additional DC volt-
ages that are both used on the RF deck and routed through the A23
Multiband Controller PCB.

The circuit taps the +165V and —165V rectified DC from the main A9
Power Supply PCB, then it DC-to-DC converts it to +12 volts. This
voltage is then regulated by three discrete DC regulators to produce
three additional supplies -5V, +10V and +8V.

The PSU will not power up until it senses the presence of —15 volts
from the A9 PCB. This voltage then generates the —5 volts, which
turns the DC to DC converter on. This control is isolated using optical
isolator IC U1.

-15V SENSE FROM

MAIN PSU

—p
+165 —————P>
-165 ——— P>
+/-165 RETURN——— P>

DC-DC
CONVERTER

CONTROL
1P

u2

SHUT DOWN
SENSOR |«
U1
-5 VOLT
REGULATOR B 5VOLTS
VR1
|
I B OV (Ground)
+10 VOLT
REGULATOR }——p +10VOLTS
— P VR2
J\ 0V (Ground
P FILTERING > Ov( )
CIRCUIT
((:Lllchzz) +8 VOLT
> | p| REGULATOR | +8VOLTS
VR3
J“ P 0V (Ground)

Figure 4-24. Power Supply Unit (PSU) Extension Module
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4-14 419423 MULTIBAND ~ This A19 Multiband PCB is used on Models 54137A and 54147A, and
CONTROLLER PCB the A23 Multiband PCB is used on 54154A through 54177A. Their cir-
cuitry is virtually identical. They peform the following main functions :-

O Power supply voltages are generated for the Switched Filter and
the YIG Oscillator. There are six separate DC power supplies gen-
erated on the PCB. A +7V and +8V supply is generated by VR1
and VR2, respecitively, for the Switched Filter. Two +8V supplies
for the YIG oscillator generated by Q1, Q2, and Q3 for the 2—8.4
GHz frequency range and Q5, Q6, and Q7 for the 8.4—20 GHz fre-
quency range. These two +8V supplies are turned on and off by
control circuitry Ul1, U2 and U3. Note only one +8V supply is on
at one time. The fixed suplies to the YIG +6V and -5V are gener-
ated by Q8, Q9, Q10, and U5 for the +6V and Q11 and U4 for the -
5V supply.

O Pin switch filter drivers are used to control filter and frequency
switching elements located in the Switched Filter. They are lo-
cated and controlled on the board. The drivers are controlled by
analog switches U9, U10 and U18. The current for the pin
switches comes from transistors U12, U13, Q12 thru Q20 and
Q29.

O The ALC modulator driver for the levelling loop below 40 GHz.
Analogue switch U8 and amplifier U6 make up part of the level-
ling loop control on this board.

O Connections from the A4 Motherboard PCB to the VCO/PA mod-
ule, the 500/25MHz modules and 0.1 to 2.0GHz 25MHz marker
module are routed through the PCB. DC supplies and signal/con-
trol line connect at J1 and are redistributed via J4 for the
VCO/PA module, J5 for the 500/25MHz module, J6 the 0.01—
2.0GHz 25MHz marker pack asembly and J9 for the Quadrupler
assembly.

O The YIG notch filter driver is located on the board. Analogue
switch U10 and currect driver U13 provide control of the notch fil-
ter.

O A +10 volt reference circuit generated by Ul.

O Pin switch drivers used to control filter and frequency switching
elements located in the Switched Doubler module are located and
controlled on the board. The drivers are controlled by data latch
U14 and address decoder U16. The pin driver control lines are
driven by U15, U17, and Q21 through Q28.
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5—1 INTRODUCTION

5—2 RECOMMENDED TEST
EQUIPMENT

5—3 TEST RECORDS

Chapter 5
Performance Verification
Procedures

This chapter provides performance verification procedures for all stand-
ard models of ANRITSU 541XXA Network Analyzers. All of the tests

in this chapter are performed using the 541XXA front panel controls
and screen displays. No internal circuits or adjustments are disturbed.
If the results of all tests are within specification, the 541XXA is operat-
ing normally and does not require calibration.

The recommended test equipment for each of the performance verifica-
tion tests is listed along with the procedure for each test. All of the test
equipment used in these tests is also listed in Table 1-11 (in Chapter 1,
“General Information”). If the recommended equipment is not avail-
able, then other test equipment with suitable characteristics may be
substituted.

NOTE

Allow all test equipment to warm up at least 30 minutes
prior to performing any of the performance verification tests.

Pages 5-35 through 5-46 contain test record forms that can be photocop-
ied and used to keep an accurate performance verification test record
for your 541XXA. These tables are included as part of the performance
verification procedures and individual procedures contain test informa-
tion for applicable 541XXA models.
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CW FREQUENCY PERFORMANCE VERIFICATION

ACCURACY TEST PROCEDURES
5—4 CW FREQUENCY This test verifies that the CW frequency accuracy of the 541XXA tested
ACCURACY TEST is within specification. Pages 5-35, 5-39, and 5-43 contain a test records

that you can copy and use to record the results of the tests.

Equipment Required

O Microwave Frequency counter, EIP Microwave Inc. model 578A, or
equivalent.

O Impedance Adaptor, 50Q to 75Q, ANRITSU 12N75B. (Required only
for 541XXA’s with 75Q Signal Source outputs.)

[0 N-female-to-N-female adapter, 50Q.
[ Precision adaptor, V to K female, 34VKF50
Procedure

Step 1. Connect the test equipment as shown in Figure 5-1 and
turn the equipment on.

SYSTEM 541XXA SCALAR MEASUREMENT SYSTEM
MENU ———260050 poomwo
DISK UTILITIES -IE g R os
SYSTEM SETUP o ole=o = || RFOUTPUT
DATA POINTS sl 0 D“@ @
RESET BAND 1
CONFIGURE: EIP 578 FREQUENCY COUNTER INPUT
SOURCE I 2225 9 4o ﬁ\ﬁ:’NUq's
ANALYZER 00 o [oood ooool O O o
PLOTTER BAND 2 -
APPLICATIONS INPUT
GPIB MODE * For Models 54107A, 54109A, or 54111A; See Text.
USE O THEN
PRESS SELECT Figure 5-1. Test Setup for CW Frequency Accuracy Test

Step 2. Press the System Menu key and select RESET from the dis-
played menu (left) using the Menu up/down and Select keys.
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PERFORMANCE VERIFICATION CW FREQUENCY
PROCEDURES ACCURACY TEST

Step 3. From the RESET MENU (top left) select RESET TO FAC-

RESET MENU TORY DEFAULTS.
RESET IS .
CONFIGURED Step 4. Turn both 541XXA measurement channels off using the
TO KEEP: Display On/Off keys.
CAL DATA
Step 5. Set the Frequency Counter to measure 1 kHz resolution.
MARKERS
LIMITS For models with 75Q output, connect to the counter input
RESET using the 12N75 Impedance Adaptor.
RESET TO
FACTORY Step 6. Press the 541XXA Frequency key; then press the Select key.
DEFAULTS This displays the Center/Width menu ( middle left).
USE O THEN .
PRESS SELECT Step 7. Sre;tnii}(:zgi\)fIDTH value to 0.0000 GHz (or MHz, depending

Step 8. Set the CENTER frequency to the first test frequency for
the model being tested (Page 5-35, 5-39, or 5-43).

FREQUENCY NOTE
MENU When a frequency is entered, it is Frequency Locked to
CENTER the reference and then released. After being released,
XX XXXX GHz: the frequency may drift. Pressing the CLEAR key and
WIDTH then the Select key re-locks the frequency. (During nor-
0.0000 GHz mal operation, the frequency is locked at the start of
PRESS SELECT every sweep, even if the width is set to zero.)
ST A;'(I')/ETOP Step 9. Set the counter to the correct range, and connect the

541XXA to the correct counter input (Band 1, Band 2, or
Band 3, bottom left) for the frequency being measured.

NOTE
For 54107A, 54109A, or 54111A, connect to the Band 1

BAND 1 input.
EIP 578 FREQUENCY COUNTER INPUT

BAND 3
- NEERE &, %Lo INPUT Step 10. Verify that the counter reading is within £100 kHz of the
°0o o — value shown on the test record for 54107A, 54109A, and

BINPUT 54111A. For all other models, verify that it is within £200

kHz.

Step 11. Record the counter readings in the appropriate test record
(Page 5-35, 5-39, or 5-43).

Step 12. Enter the next test frequency from the test record into the
541XXA. Repeat steps 6 thru 11 until all the test frequen-
cies in the test record have been tested.
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OUTPUT POWER
ACCURACY/FLATNESS TEST PROCEDURES

PERFORMANCE VERIFICATION

5—5 OUTPUT POWER

ACCURACY/FLATNESS
TEST

This test verifies that the output power produced by the 541XXA RF
source is within specified limits throughout the frequency range of the
unit. The specifications for each model are listed in Table D-5 (Appen-
dix D). A test record that you can copy and use to record test results is
contained on applicable pages 5-35, 5-40, and 5-44.

Equipment Required
O Anritsu ML4803A Power Meter.

O Anritsu MA4601A power sensor for 54107A, 54109A, and 54111A
with 50Q Signal Source output.

[ Anritsu MA4603A power sensor and J0365 Conversion Connector
for 54107A,54109A, and 54111A with 75Q Signal Source output.

[ Anritsu MA4701A/MA4702A power sensors for 54117A through
54131A and model 54147A.

O Anritsu MA4703A/MA4704A power sensors for 54136A.

] HP436A power meter, Sensor 8487A, and Precision Adaptor
34VKF50 for 54154A through 54169A.

0 HP436A power meter and Sensor 8487A, for 54177A.

Refer to Chapter 1, Table 1-2 (Recommended Test Equipment) for fur-
ther information, as required.

Procedure

For 54111A through 54147 connect high-power sensor MA4701A or
MAA4703A, as appropiate, to the power meter. Perform a calibration as
instructed in the Anritsu ML4803A operations and service manual.

For models 54107A, 54109A, and 54111A equipped with a 50Q signal
source output: connect the MA4601A power sensor to the power meter
and perform a calibration.

For units equipped with a 75Q signal source output, the J0365 Conver-
sion Connector must be used in conjunction with the MA4603A power
sensor. Refer to the operating procedure in the Anritsu ML4803A op-
erations and service manual.

For 54154 through 54177A use the HP436A power meter and the
8487A sensor. For 54154 through 54169 use a 34VFK50 precision adap-
tor to connect sensor to RF Output connector.
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PERFORMANCE VERIFICATION OUTPUT POWER
PROCEDURES ACCURACY/FLATNESSTEST

Step 1. Set up the equipment as shown in Figure 5-2, and turn the
equipment on.

SYSTEM
MENU 541XXA SCALAR MEASUREMENT SYSTEM
DISK UTILITIES ‘ ‘g oo o , O og o
SYSTEM SETUP -
DATA POINTS g g RF OUTPUT
RESET o @oD
CONFIGURE: ‘o o o o ®© 0O
SOURCE
ANALYZER J0365 CONVERSION
PLOTTER CONNECTOR FOR 541XXA's
WITH 75-OHM OUTPUTS
APPLICATIONS
GPIB MODE ANRITSU ML 4803A
USE O THEN POWER METER
PRESS SELECT I |-  SHELELILS
cooo(U"c0"e QPOWER SENSOR*
*See Text
RESET MENU Figure 5-2. Test Setup for Output Power Accuracy/ Flatness Test
RESET IS
CONFIGURED
TO KEEP: Step 2.  Press the System Menu key and select RESET from the dis-
CAL DATA played menu (top left) using the MENU up/down and SE-
MARKERS LECT keys.
LIMITS Step 3. From the RESET MENU (bottom left) select RESET TO
RESET FACTORY DEFAULTS.
RESET TO
FACTORY Step 4. Turn both measurement channels off using the Display
DEFAULTS On/Off keys.
USE 0O THEN
PRESS SELECT Step 5. Press the Output Power key and set the power as shown in

the applicable test record.
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OUTPUT POWER

ACCURACY/FLATNESSTEST

PERFORMANCE VERIFICATION
PROCEDURES

FREQUENCY
MENU
CENTER
XX XXXX GHz:

WIDTH
0.0000 GHz

PRESS SELECT
FOR
START/STOP

Step 6.

Press the Frequency key then press the Select key to display
the Center/Width menu (left).

NOTE

Having several copies of the test record available as
worksheets will prove to be useful while performing the
remainder of this procedure.

Step 7.

Step 8.

Set the frequency WIDTH to 0.0000 GHz (or MHz, depend-
ing on model).

Set the CENTER frequency to the first value listed in ap-
propriate test record page 5-35, 5-39, or 5-45. For example:
0.0100 GHz for the 54117A.

NOTE

Ensure that the power meter sensor is connected to the
541XXA RF output and that the power meter Cal Fac-
tor is set correctly for the frequency under test.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Read and record (on scratch paper) the power meter value.

Verify that the power level is within the “Power Level Accu-
racy” specification in Table 5-1 or 5-2.

Change the 541XXA CENTER frequency to the next
frequency listed in the test record.

Read and record (on scratch paper) the power meter value.

Verify that the power level is within the “Leveled Power
Variation” specification in Table 5-1 or 5-2.

Repeat steps 11 and 13 until the 541XXA RF power has
been measured at all of the frequencies listed in the test re-
cord. Record the highest and lowest power readings in the
applicable test record.

NOTES

For 54111A equipped with 75Q signal source output,
this measurement is possitble only to 2.0 GHz, maximum.

Step 15.

Calculate the power flatness by substracting the “Min
Power dBm” value recorded in the test record from the“Max
Power dBm” value.
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PERFORMANCE VERIFICATION

PROCEDURES

OUTPUT POWER
ACCURACY/FLATNESSTEST

Step 16.

Step 17.

Step 18.

Step 19.

Step 20.

Record the calculated flatness value in the “Flatness Differ-
ence, Max—Min” column of the test record.

Verify that the max-min values are within the “Leveled
Power Variation” specification listed in Table 5-1.

Set the power level to the next value shown in the applica-
ble test record. For power levels below —20 dBm see notes
below.

Low power sensors are not available for frequencies above
26 GHz. Therefore, go to step 21 for either of the conditions
listed below.

B For 54154A through 54169A with an internal attenuator
and a set-power of less than -9 dBm.

B For 54177A with internal step attenuator and a set-
power of less than —12 dBm.

Repeat steps 6 thru 18 until all the power levels in the ap-
plicable test record have been tested.

NOTES

* When measuring —20 dBm and below, use the appro-

priated power sensor as described below.

For all models, 54117A thru 54147A: When measur-
ing power levels —20 dBm and below, connect the ap-
propriate low power sensor (MA4702A or MA4704A)
to the power meter. Perform a calibration and set

the Cal Factor for the 541XXA frequency being meas-
ured.

For models 54107A, 54109A, and 5411A equipped
with 50Q signal source output: When measuring
power levels —20 dBm and below, connect the
MA4702A low power sensor to the power meter. Per-
form a calibration and set the Cal Factor for the
541XXA frequency being measured. Use 10 MHz as
the lowest frequency when performing these tests.

For units equipped with 75Q signal source output,
measurement below —30 dBm is not possible with
the equipment specified.
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OUTPUT POWER PERFORMANCE VERIFICATION
ACCURACY/FLATNESS TEST PROCEDURES

Table 5-1. Output Power Specifications, RF Band Models

. Models
Specification Units
54107A 54109A 54111A

Output |Internally Leveled, Maximum dBm +122 +122 +122
Power - : .

\é\{ggs?ptlon 2, 2A, or 2B; 70 db Step Attenuator (10 dB dBm +102 +102 +102

Power |With Leveled Power dB +1.0° +1.0° +1.0°
Level - - -

Accuracy \é\{ggs?ptlon 2, 2A, or 2B; 70 db Step Attenuator (10 dB Add dB +1.0° +1.03 +1.53
Step Attenuator Accuracy,

Between 10 dB Steps dB 0.4 0.4 0.4

Leveled | With Frequency dB +0.3% +0.4° +0.6°
Power - - ;

Variation \é\{g?)s())ptlon 2, 2A, or 2B; 70 db Step Attenuator (10 dB dB +1.0° +1.13 +1.33

1, At maximum specified output power
2, For Option 4, 75W output, substract 2.0 dB
3, For Option 4, 75W output, add 0.2 dB

Table 5-2. Output Power Specifications, Microwave Models

Models 541

Specification1 Units
17A | 19A | 28A | 30A | 31A | 36A | 37A | 47A | 54A | 61A | 63A | 69A | 77A

Output | Internally
Power |Leveled, dBm | +10 | +10 | +10 | +10 | +10 +7 +10 | +10 +4 +4 +4 +4 +1
Maximum

With Option 2,
2A, or 2B; 70
db Step dBm +7 +7 +7 +7 +7 +4 +7 +7 +1 +1 +1 +1 -2
Attenuator (10
dB Steps)

Power \F’,V'th Leveled dB | £1.0 | #1.0 | +1.0 | +1.0 | 21.0 | £1.0 | #1.0 | +1.0 | +1.0 | 21.0 | +1.0 | 1.0 | +1.0
Level ower

Accuracy | With Option 2,
2A, or 2B; 70 Add
db Step g | *15 | 1.5 | £15 | #15 | £15 +30 | #1.9 | ¥19 | £#3.0 | #3.0 | 3.0 | #3.0 | 40
Attenuator (10

dB Steps)

Leveled |With Frequency | dB +05 | #0.5 | 04 | 05 | 04 | #1.0 | +05 | +0.75 | +2.0 | +20 | +2.0 | *2.0 | +3.0

Poyvgr With Option 2,
Variation 2A, or 2B: 70
db Step dB +1.0 | #09 | 09 | #1.0 | 09 | #25 | 1.0 | #1.0 | +2.0 | *2.0 | *2.0 | 2.0 | 3.0
Attenuator (10
dB Steps)

1, At maximum specified output power
2, For Option 4, 75W output, substract 2.0 dB
3, For Option 4, 75W output, add 0.2 dB
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PERFORMANCE VERIFICATION OUTPUT POWER

PROCEDURES ACCURACY/FLATNESSTEST
NOTE
SR;IEL%M Flatness measurements for 54154A through 54177A at
DISK UTILITIES low power levels are made using a detector not a power
sensor. Therefore a new set up and measurement proce-
SYSTEM SETUP dure is required for these units only at low power lev-
DATA POINTS els. Only do steps 21 to 32 for these models. For all
RESET others go to paragraph 5-6, Signal Channel Verification.
CONFIGURE: Step 21. Press the System Menu key and select RESET from the dis-
SOURCE played menu.
ANALYZER
PLOTTER Step 22. Press the Channel 2 Display On/Off key to off.
APPLICATIONS Step 23. Press the Channel 1 Menu key
GPIB MODE
USE 0O THEN Step 24. Using the Menu up/down and Select keys, configure the
PRESS SELECT 541XXA for a power measurement using Input A , as fol-
lows:
B Choose SELECT INPUT, from the CHANNEL menu (be-
low).
RESET MENU B Choose NON-RATIO A, from the SELECT INPUT menu
RESET IS
CONFIGURED
TO KEEP:
CAL DATA CHANNEL: 1 CHANNEL: 1
: ELECT INPUT
MARKERS eta ) NONCRATIOU
LIMITS TRANSMISSION 'A
RESET RETURN LOSS A
RESET TO SWR
FACTORY POWER R
DEFAULTS DTE RATIO:
USE O THEN VIEW CAL AR
PRE ELECT
SS SELEC SELECT INPUT B/R
TRACE MEMORY USE 0O THEN
REE LINE PRESS SELECT
USE 0O THEN
PRESS SELECT

(below).

S41IXXA MM
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OUTPUT POWER PERFORMANCE VERIFICATION
ACCURACY/FLATNESS TEST PROCEDURES
Step 25. Select POWER, when you are returned to the CHANNEL
menu.
SYSTEM
MENU
Step 26. Press the Output Power key, and set power level as shown
DISK UTILITIES below
SYSTEM SETUP
DATA POINTS B For 54154A through 54169A: —14 dBm.
RESET
B For 54177A: -17 dBm.
CONFIGURE:
SOURCE Step 27. Press the System Menu key and select DATA POINTS from
ANALYZER the displayed menu (top left).
PLOTTER
Step 28. Select 101 from the FREQUENCY DATA POINTS menu (bot-
APPLICATIONS
tom left).
GPIB MODE
USE 0O THEN Step 29. Connect a detector from the RF Output connector to the
PRESS SELECT signal channel A connector.

FREQUENCY
DATA POINTS

51
101
201
401

USE O THEN
PRESS SELECT

5-12
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PERFORMANCE VERIFICATION OUTPUT POWER

PROCEDURES ACCURACY/FLATNESSTEST
Step 30. For power levels of —44 dBm or below:
AVERAGING
CHANNEL 1 B Press the Averaging key.
OFF
2 SWEEPS B Select 64 SWEEPS from the displayed menu (left), using
4 SWEEPS the Menu up/down and Select keys.
8 SWEEPS B Press Autoscale.
16 SWEEPS
32 SWEEPS B Wait for the averaging counter to reach 64; then press
64 SWEEPS the Cursor and Select keys.
128 SWEEPS B Select OPTIONS from the displayed menu (bottom left).
256 SWEEPS
SET CHAN 2 B Select SEIARCH FOR MIN-MAX from the ensuing
COUPLE menu (below).
CHANNELS
USE 0O THEN CURSOR
PRESS SELECT OPTIONS
CHANNEL 1
SEARCH FOR
MIN-MAX
CHANNEL 1 XX.X dB L
MOVE CURSOR FROM MAX
O REPEAT SRCH
MAXIMUM EACH SWEEP
MINIMUM MAIIN MENU
NEXT MKR USE 0O THEN
dB SEARCH
XXX dBr L
SETUP B Observe that the results of the search appear in dB
OPTIONS SEARCH arear of the menu at bottom left. Record this
SET CHAN 2 value”m the column labeled “5641XXA Cursor Reading
dBm,” in the test record (page 5-42).
USE 0O THEN
PRESS SELECT B Verify that the recorded value from the above step is
within the leveled “Leveled Power Variation” tolerance
specified in Table 5-2.
Step 31. Press the Output Power key and enter the next power level
value from the test record.
Step 32. Repeat Step 30.

S41IXXA MM
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SIGNAL CHANNEL
VERIFICATION TESTS

PERFORMANCE VERIFICATION
PROCEDURES

5-6 SIGNAL CHANNEL
VERIFICATION TESTS,
OVERVIEW

The signal channel verification is made up of three separate proce-
dures.

O The first procedure (paragraph 5-7) is a DC voltage calibration
method test where a known DC voltage is injected into the input
of the 541XXA.

O The second procedure (paragraph 5-8) is a 50 MHz RF verifica-
tion test using the Anritsu power meter 50 MHz, 0dBm power ref-
erence as a standard.

O The third procedure (paragraph 5-9) is a mid-band frequency test
that uses a known RF input. This test is susceptible to various
measurement uncertainties, which are explained at the beginning
of the procedure.

5-14
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PERFORMANCE VERIFICATION SIGNAL CHANNEL VERIFICATION

PROCEDURES DCVOLTAGEMETHOD
5— 7 SIGNAL CHANNEL The dc voltage method uses highly accurate dc voltages to simulate in-
VERIFICATION, put RF power inputs. This test introduces the fewest source errors. A

DC VOLTAGE METHOD 560-10BX adaptor cable is used to connect the output of the DC Volt-
age Calibrator to the input of the 541XXA.

Equipment Required

SYSTEM
MENU J Fluke 343A DC Voltage Calibrator

DISK UTILITIES
SYSTEM SETUP
DATA POINTS 0 BNC-female-to-banana-plug adapter
RESET
CONFIGURE: Procedure

SOURCE Step 1. Set up the equipment as shown in Figure 5-3, and turn the
ANALYZER equipment on.

PLOTTER

0 ANRITSU 560-10BX Adapter Cable

APPLICATIONS 541XXA SCALAR MEASUREMENT SYSTEM
GPIB MODE o

USE O THEN
PRESS SELECT

560 - 10BX
CABLE

FLUKE 343A VOLTAGE CALIBRATOR

18888888 |
O

RESET MENU [ ] O
RESET IS
CONFIGURED
. Figure 5-3. Signal Channel Verification, DC Voltage Method Test Setup
TO KEEP:
CAL DATA
MARKERS Step 2. Press the System Menu key and select RESET from the dis-
LIMITS played menu (top left), using the Menu up/down and Select
keys.
RESET
RESET TO Step 3. From the RESET MENU (bottom left) select RESET TO
FACTORY FACTORY DEFAULTS.
DEFAULTS
USE O THEN Step 4.  Press the Channel 2 Display On/Off key to off.
PRESS SELECT
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SIGNAL CHANNEL VERIFICATION

PERFORMANCE VERIFICATION

DCVOLTAGEMETHOD PROCEDURES
Step 5. Press the Channel 1 Menu key
CHANNEL: 1
INPUT: A . .
Step 6. Using the Menu up/down and Select keys, configure the
TRANSMISSION 541XXA for a power measurement using Input A , as fol-
RETURN LOSS lows:
SWR
B Choose SELECT INPUT, from the CHANNEL menu (top
POWER
left)
DTF
VIEW CAL Bl Choose NON-RATIO A, from the SELECT INPUT menu
SELECT INPUT (middle left).
TRACE MEMORY B Select POWER, when you are returned to the CHANNEL
REF LINE menu.
USE 0O THEN
PRESS SELECT Step 7. Turn the dc voltage calibrator output to off.
This calibrator will be used as a zero volt reference input to
the 541XXA.
CHANNEL: 1 i i
SELECT INPUT Step 8. Press the Calibration key.
NON-RATIO Step 9. Select DC CAL MENU, from the displayed menu (bottom
A left).
B
R Step 10. Allow the 541XXA to sweep for 5 seconds.
RATIO:
AR
B/R
USE 0O THEN

PRESS SELECT

CALIBRATION
START CAL

DETECTOR
OFFSETS

DC CAL MENU

PRESS CLEAR

TO RETURN TO

MEASUREMENT
MODE

USE O THEN
PRESS SELECT

5-16
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PERFORMANCE VERIFICATION

SIGNAL CHANNEL VERIFICATION

CURSOR

1: XX. XX dB
2: XX.XX dB

XX XXXX GHz
(XX.XXXX GHz)

PRESS SELECT
FOR
CURSOR MENU

WWWMMNWWMWWWW USESTHEN

PROCEDURES DCVOLTAGEMETHOD
Step 11. With the SET DC CAL menu (left) displayed , use the Menu
SET DC CAL up/down keys to highlight ON; then press the Select key.
ON Step 12. Observe that the 541XXA displays a noise floor on Channel
1 in power mode (below), and that DC CAL is displayed in
OFF the top right hand corner of the screen display.
PRESS ENTER
TO DISPLAY 1 TRANSMSSN (4)  10.0dB/DIV OFFSET 0.0 d5 G AL
LOG/TEMP
CORRECTION SET DC CAL
USE 0O THEN ON
PRESS SELECT OFF
PRESS ENTER
TO DISPLAY
LOG/TEMP
CORRECTION

PRESS SELECT

CENTER: 3.0000 GHz

WIDTH: 0.000 GHz
200 MHz/DIV

401 pts LEVEL: +7.0 dBm

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Step 18.

Step 19.

Step 20.

Set the dc voltage calibrator output to the first value listed
in the applicable test record (pages 5-35 through 5-46).

Press the Cursor On/Off key to obtain a cursor readout on
the 541XXA display.

Verify that the cursor menu (bottom left) readout value is
within the tolerance specified in the test record. Record the

readout value in the table.

Repeat steps 14 and 15 for the remaining two voltage
values in the test record.

Move the dc voltage calibrator connection to Input B

Repeat steps 6 through 16 for signal channel input
NON-RATIO B.

Move the dc voltage calibrator connection to Input R, if
installed.

Repeat steps 6 through 16 for signal channel input
NON-RATIO R.

S41IXXA MM
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SIGNAL CHANNEL VERIFICATION PERFORMANCE VERIFICATION

S0OMHz ACCURACY TEST

PROCEDURES

5-8 SIGNAL CHANNEL
VERIFICATION,
50MHz ACCURACY TEST

For the below models do
not perform this test;
skip to paragraph 5-9.

54107A
54109A
54111A
54117A
54147A
54161A
54169A
54177A

This test confirms the performance of the 541XXA at 50 MHz using ref-
erence signals of 0 dBm and —30 dBm.

NOTE

If the 541XXA being tested is one of the models shown
in the table at left, skip this test and go directly to
paragraph 5-9 (Mid-Band Frequency RF Test).

The 50 MHz calibration output of the Anritsu power meter is used as
the 0 dBm reference signal for this test. This same reference signal is
used in conjunction with the 30 dB attenuator from the Anritsu
MA4702A power sensor to produce the —30 dBm reference signal. The
measurement performance of the 541XXA at 50 MHz can thus be con-
firmed at these two levels.

During the test, the 541XXA is set to the DC CAL mode to measure the
fixed power output of the power meter. This mode enables the 541XXA
to make accurate power measurements by disabling the auto zero func-
tion of each signal channel.

Equipment Required
O Anritsu ML4803A Power Meter

O Anritsu MP47A 30 dB Attenuator

0 RF Detector, ANRITSU 560-7N50B for all models except 54136A
RF Detector, ANRITSU 560-7K50 for 54136A

541XXA SCALAR MEASUREMENT SYSTEM

oo oo oo CAL OUTPUT

oll ANRITSU ML 4803A
o| POWER METER

‘00000
0
0
0

RF DETECTOR* 30 dB ATTENUATOR
ANRITSU MP47A

*See Text

Figure 5-4. Signal Channel Verification, 50 MHz Accuracy Test Setup

5-18
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PERFORMANCE VERIFICATION

SIGNAL CHANNEL VERIFICATION

PROCEDURES 50MHz ACCURACY TEST
Procedure
SYSTEM
MENU Step 1. Set up the equipment as shown in Figure 5-4, and turn the
DISK UTILITIES equipment on.
SYSTEM SETUP
DATA POINTS Step 2. Press the System Menu key and select RESET from the dis-
played menu (top left), using the Menu up/down and Select
RESET
keys.
CONFIGURE:
SOURCE Step 3. From the RESET MENU (bottom left) select RESET TO FAC-
ANALYZER TORY DEFAULTS.
PLOTTER Step 4. Turn Channel 2 off by pressing the Channel 2 Display
APPLICATIONS On/Off key.
GPIB MODE
USE O THEN Step 5. Press the Channel 1 Menu key
PRESS SELECT
Step 6. Using the Menu up/down and Select keys, configure the

RESET MENU

RESET IS
CONFIGURED
TO KEEP:

CAL DATA
MARKERS
LIMITS
RESET

RESET TO
FACTORY
DEFAULTS

USE O THEN
PRESS SELECT

541XXA for a power measurement using Input A , as fol-

lows:

B Choose SELECT INPUT, from the CHANNEL menu (be-

low)
CHANNEL: 1 CHANNEL: 1
INPUT: A SELECT INPUT
TRANSMISSION NON-RATIO
RETURN LOSS A
SWR B
POWER R
DTF RATIO:
VIEW CAL AR
SELECT INPUT B/R
TRACE MEMORY USE 0O THEN
REE LINE PRESS SELECT
USE 0O THEN
PRESS SELECT

B Choose NON-RATIO A, from the SE-
LECT INPUT menu (below).

B Select POWER, when you are returned to the CHANNEL
menu (below)..

S41IXXA MM
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SIGNAL CHANNEL VERIFICATION

PERFORMANCE VERIFICATION

50MHz ACCURACY TEST PROCEDURES
Step 7. Connect the RF detector to the 541XXA Input A connector
CALIBRATION and to the power meter 50 MHz reference signal connector
START CAL (CAL OUTPUT).
DETECTOR Step 8. Switch the power meter reference signal off.
OFFSETS
DC CAL MENU Step 9.  Press the Calibration key.
PRESS CLEAR
TO RETURN TO Step 10. Select DC CAL MENU, from the displayed menu (top left).
MEASUREMENT
MODE Step 11. Allow the 541XXA to sweep for 5 seconds.
USE 0O THEN
PRESS SELECT Step 12. With the SET DC CAL menu (middle left) displayed, use the
Menu up/down keys to highlight ON; then press the Select
key.
Step 13. Switch the power meter 50 MHz reference signal ON.
SET DC CAL Step 14. Press the Cursor key to obtain a cursor menu readout (bot-
tom left).
ON Step 15. Verify that the 541XXA cursor menu reading is 0.00 dBm
OFF +0.30 dBm.
PRESS ENTER Step 16. Record the reading in the applicable test record on page 5-
TO DISPLAY 36, 5-41, or 5-45.
LOG/TEMP
CORRECTION Step 17. Disconnect the detector from the power meter CAL OUT-
USE 0O THEN PUT connector.
PRESS SELECT
Step 18. Connect the 30 dB attenuator between the detector and the
CAL OUTPUT connector.
Step 19. Verify that the 541XXA cursor menu readout is 30.00
CURSOR +0.45 dBm.
1: XX.XX dB Step 20. Record the reading in the applicable test record or page 5-
2: XX.XX dB 36, 41 or 5-45.
XXXXXX GHz Step 21. Move the detector connection to Input B
(XX.XXXX GHz)
PRESS SELECT Step 22. Repeat steps 6 through 19 for signal channel input
FOR NON-RATIO B.
CURSOR MENU
Step 23. Move the detector connection to Input R, if installed.
Step 24. Repeat steps 6 through 19 for signal channel input

NON-RATIO R.

5-20
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PROCEDURES

RF TEST

5-9 SIGNAL CHANNEL
VERIFICATION, RF TEST
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These measurements confirm the power measurement accuracy of the
complete system, including each of the analyzer signal channel inputs.
The tests are performed at two points in the dynamic range of the ana-
lyzer’s signal channels at the a mid-band frequency for the particular
541XXA model. These measurements have inherent inaccuracies,
which are explained below. Test records on pages 5-37, 5-42, or 5-46
can be copied and used to provide a test records.

Detector/Source Match Interaction Uncertainty

The mismatch between the RF source and the RF detector contributes
a possible error source known as source match uncertainty. This uncer-
tainty is dependent on the return loss of the detector, the input source
impedance, and the power level measured. The chart at top-left shows
the possible mismatch error related to the return loss of the detector
and the frequency measured.

Source Harmonics

In the linear range of the RF detector between +16 dBm and —15 dBm,
harmonics of the 541XXA source contribute to errors in measurement.

Signal Channel Accuracy

The 541XXA signal channel measurement accuracy varies with input
signal power. As the power level being measured decreases the error in-
creases, as shown in the chart at bottom-left.

Detector Frequency Response

The frequency response of the 560-7 series detector introduces a possi-
ble measurement error. This error has been characterized as

+0.5 dB at <18 GHz

+2.0 dB at <20 GHz

+2.0 dB at <26.5 GHz (7S50), £1.25 dB at <26.5 (7K50, TVA50)
+2.2 dB at <32 GHz

+2.5 dB at <40 GHz

+3dB at <50 GHz

Oo00o0oooad

Equipment Required
O Anritsu ML4803A Power Meter.

[ Anritsu MA4601A power sensor for models 54107A, 54109A, and
54111A with 50Q Signal Source output.

0 Anritsu MA4603A power sensor and J0365 Conversion Connector
for models 54107A, 54109A, and 54111A with 756Q Signal Source out-
put.

S41IXXA MM
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SIGNAL CHANNEL VERIFICATION PERFORMANCE VERIFICATION

RF TEST

PROCEDURES

O Anritsu MA4701A/MA4702A power sensors for models 54117A
through 54131A and model 54147A through 54177. (See Precision
Adapters, below.)

O Anritsu MA4703A/MA4704A power sensors
for model 54136A.

O RF Detector, ANRITSU 5400-71N50 for models 54107A, 54109A,
and 54111A with 50Q Signal Source output.

O RF Detector, ANRITSU 5400-71N75 for models 54107A, 54109A,
and 54111A with 75Q Signal Source output.

O RF Detector, ANRITSU 560-7N50B for models 54117A through
54131A and 54147A through 54177A.

O RF Detector, ANRITSU 560-7K50 for model 54136A.

O RF Detector, ANRITSU 560-7V50 for model 54154A—54169A.

[ 60 dB Step Attenuator, Hewlett Packard Model 8495B or 8495D
(0.00 to 26.5 GHz). (Used only for 541XXA’s not equipped with

internal attenuator).

[ Precision Adapters. Use Precision Adapters to convert the RF output
on 54154A through 54177 to N female, as follows:

O 34RVNF50, V male to N female converts the 54177 V Connector out-
put to N female.

0 34RKNF50, K male to N Female converts the 54154 through
54169A K Connector output to N female.

Procedure

Step 1. Calibrate the power meter high-power sensor using the pro-
cedure described below.

O For 54117A thru 54177A:

B Connect the MA4701A or MA4703A, as appropriate, to
the power meter.

B Perform a calibration as instructed in the Anritsu
ML4803A operations and service manual.

B Do NOT connect the power sensor to the 541XXA RF
Output connector yet.

5-22
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RF OUTPUT

NOTE
For 54154A-54177A, use
adapters to convert output
connector to N female

POWER SENSOR *

J0365 CONVERSION *< D
CONNECTOR FOR 541XXA's SfTEP ATEE*NUATOR
WITH 75-OHM OUTPUTS (if required)

ANRITSU ML 4803A

POWER METER
I e ----- B |eeannn-
seeo(J7saTy m POWER SENSOR *
*See Text

Figure 5-5. Signal Channel Verification, RF Test Setup

O For 54107A, 54109A, and 54111A models:

B For units equipped with a 50Q signal source output,
connect the MA4601A power sensor to the power me-
ter.

B For units equipped with a 75Q signal source output,
connect the MA4603A power sensor (in conjunction
with the J0365 Conversion Connector) to the power
meter (see Figure 5-5).

B Perform a calibration as instructed in the Anritsu
ML4803A operations and service manual.

B Do NOT connect the power sensor to the 541XXA
RF Output connector yet.

Step 2. Set up the equipment as shown in Figure 5-5, and turn the
equipment on.
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SIGNAL CHANNEL VERIFICATION

PERFORMANCE VERIFICATION

RF TEST PROCEDURES
SYSTEM Step 3. Select RESET from the displayed menu (top left), using the
MENU Menu up/down and Select keys.
PISKUTILITIES Step 4 F he RESET MENU (middle left) select RESET TO FAC
tep 4. rom the midadle left) select -
SYSTEM SETUP TORY DEFAULTS,
DATA POINTS
RESET Step 5. Press the Frequency key to display the CENTER/WIDTH
CONFIGURE: menu (bottom left).
SOURCE Step 6. Set the WIDTH to 0.0000 GHz (or MHz, depending on
ANALYZER model).
PLOTTER
APPLICATIONS Step 7. Set the CENTER frequency to the applicable test frequency
(50 MHz or mid-range) for the model-under-test, per the
GPIB MODE test record on page 5-35, 5-39, or 5-43.
USE O THEN
PRESS SELECT Step 8. Press the Output Power key.
Step 9. Set the power level to the applicable high-test power level
(2 or 10 dBm) for the model-under-test, per Table 5-3 (page
RESET MENU 5-25).
CSI\TIE;EL;{SED Step 10. Turn both measurement channels off using the Display
/Off keys
TO KEEP: On ys-
CAL DATA Step 11. Press the System Menu key and select DATA POINTS from
MARKERS the displayed menu (below).
LIMITS
RESET Step 12. Select 101 from the FREQUENCY DATA POINTS menu (be-
low).
RESET TO
FACTORY
DEFAULTS SYSTEM FREQUENCY
MENU DATA POINTS
USE 0O THEN
PRESS SELECT DISK UTILITIES 51
SYSTEM SETUP 101
DATA POINTS 201
RESET 401
CONFIGURE: USE 0O THEN
FREQUENCY SOURCE PRESS SELECT
MENU
CENTER ANALYZER
XX XXXX GHz: PLOTTER
WIDTH APPLICATIONS
00.0000 GHz GPIB MODE
PRESS SELECT USE 0O THEN
FOR PRESS SELECT
START/STOP
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PROCEDURES

SIGNAL CHANNEL VERIFICATION
RF TEST

Table 5-3. Maximum Allowable Signal Channel Uncertainty Values

Test Uncertainty (dB) .
Model Test Power Max. Allowable Signal
Frequency* (dBm) Channel Accuracy Detector Frequency Channel Error (dB)#
@ Test Power Response (dB)**
54107A 2 0.24 0.312
24109 | 50 MHZ 0.2
54111A 0.943
(50Q) —48 or -50 0.9 :
54107A 10 0.2 0.2 0.283
54109A 50 MHz
54111A 0.377
(75Q) =20 0.32 :
54117A
54147A 2 0.24 0.555
aioa | SOMHZ g or 50 0.9 0-5 0.943
54177A
54119A 4 GHz 2 0.24 05 0.555
—48 or =50 0.9 0.943
54128A 10 GHz 2 0.24 05 0.555
—48 or -50 0.9 0.943
54130A 16 GHz 2 0.24 05 0.555
—48 or =50 0.9 0.943
54131A 13 GHz 2 0.24 05 0.555
—48 or -50 0.9 0.943
54136A 21.75 GHz 2 0.24 20 2.014
—48 or =50 0.9 2.193
54137A 11 GHz 2 0.24 05 0.555
—48 or -50 0.9 0.943
54154A 2 GHz 2 0.24 20 0.555
—48 or =50 0.9 0.943
54163A 2 GHz 2 0.24 20 0.555
—48 or -50 0.9 0.943

*  Test frequency is 50 MHz for models having a 1 MHz or 10 MHz low-end frequency; it is the mid-range frequency for all other models.
** 5400-71XXX RF Detector is used for 54107A, 54109A, and 54111A. The 560-7XXX Detector is used for all other models.

# Signal Channel Error is calculated using a Root-Sum-Sum method. The formula is
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RF TEST

PERFORMANCE VERIFICATION
PROCEDURES

CHANNEL: 1
INPUT: A

TRANSMISSION
RETURN LOSS
SWR
POWER
DTF
VIEW CAL
SELECT INPUT
TRACE MEMORY
REF LINE

USE O THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO
A
B
R
RATIO:
AR
B/R

USE O THEN
PRESS SELECT

CURSOR

1: XX.XX dB
2: XX.XX dB

XX XXXX GHz
(XX.XXXX GHz)

PRESS SELECT
FOR
CURSOR MENU

Step 13.

Connect the power sensor to the 541XXA RF Output
connector.

NOTE

Ensure that the power meter Cal Factor is set correctly
for the frequency under test.

Step 14.

Step 15.

Step 16.

Step 17.

Step 18.

Step 19.

Step 20.

Step 21.

Step 22.

Record the Power Meter Reading at 2.0 dBm or 10 dBm (as
applicable) in the appropriate column of the test record.

Disconnect the power sensor from the 541XXA.

Connect the appropriate RF detector for the 541XXA model
being tested between the 541XXA A Input and the RF Output
connector. (See to Figure 5-5 and “Equipment Required,”
pages 5-22 and 5-23).

Press the Channel 1 Menu key.

Choose SELECT INPUT, from the CHANNEL menu (top
left), using the Menu up/down and Select keys.

Choose NON-RATIO A, from the SELECT INPUT menu
(middle left).

Select POWER, when you are returned to the CHANNEL
menu.

Press the Cursor key to obtain a cursor menu readout (bot-
tom left).

Record the 541XXA Cursor Reading at 2.0 dBm or 10 dBm
(as applicable) in the space provided in the test record.

NOTE

The difference between the power meter reading taken
in Step 14 and the cursor reading is the 541XXA Signal
Channel Error.

Step 23.

Step 24.

Step 25.

Record the difference value, as explained above, for 2.0
dBm or 10 dBm (as applicable) in the column headed
“541XXA Signal Channel Error,” on page 5-38, 5-42, or 5-46
of the test record.

Verify that the error does not exceed the maximum allow-
able signal channel error, as indicated in Table 5-3 (page 5-
25).

Move the power sensor connection to Input B.
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PROCEDURES RF TEST

Step 26. Repeat steps 14 through 24 for signal channel input
NON-RATIO B.

Step 27. Move the power sensor connection to Input R

Step 28. Repeat steps 15 through 24 for signal channel input
NON-RATIO R, if applicable.

Step 29. Switch off measurement Channel 1 using the Display On/Off
key.

Step 30. Calibrate the power meter low-power sensor using the pro-
cedure described below.

U For models equipped with a 50Q signal source output (in-
cluding models 54107A, 541094, and 54111A):

B Connect the MA4702A, to the power meter.

B Perform a calibration as instructed in the Anritsu
ML4803A operations and service manual.

B For 54107A, 54109A, and 54111A with 75Q signal
source output, repeat step 1 to 28. However, record
power meter reading at 2.0 dBm or —20 dBm in appro-
priate column of test record.

For model 54136A:
B Connect the MA4704A to the power meter.

M Perform a calibration as instructed in the Anritsu
ML4803A operations and service manual.

Step 31. If internal step attenuator is not installed, connect the exter-
nal step attenuator to the 541XXA RF Output connector and
set it for 50 dB attenuation. (See Figure 5-5 and “Required
Equipment, page 5-22 and 5-23.) Skip to step 33.

For 54107A, 54109A, or 54111A, set RF Output power to
+10 dBm and set the external step attenuator for 60 dB at-
tenuation.

Step 32. If internal step attenuator is installed, press Output Power
key set the power level to —50 dBm.

Step 33. Connect the power sensor to the applicable RF Output con-
nector (attenuator or 541XXA front panel).
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SIGNAL CHANNEL VERIFICATION

PERFORMANCE VERIFICATION

RFTEST PROCEDURES
Step 34. Press the 541XXA RF On/Off key to turn the RF power
CHANNEL: 1
INPUT- A output off.
TRANSMISSION Step 35. Zero-set the power meter.
RETURN LOSS
SWR Step 36. Press the 541XXA RF On/Off key to On.
POWER Step 37. Record the power meter reading at —48 dBm or —50 dBm, as
DTF applicable, in the column labeled “Power Meter Reading
VIEW CAL dBm.”
SELECT INPUT ) "
TRACE MEMORY Step 38. Disconnect the power sensor from the 541XXA.
REF LINE Step 39. Connect the RF detector between the 541XXA Input A con-
USE O THEN nector and the output of the step attenuator.
PRESS SELECT
Step 40. Press the Channel 1 Menu key.
Step 41. Using the Menu up/down and Select keys, configure the
541XXA for a power measurement using Input A , as fol-
CHANNEL: 1 lows:
SELECT INPUT
NON-RATIO B Choose SELECT INPUT, from the CHANNEL menu (top
A left)
B
B Choose NON-RATIO A, from the SELECT INPUT menu
R .
(middle left).
RATIO:
AR B Select POWER, when you are returned to the CHANNEL
B/R menu.
USE 0O THEN .
PRESS SELECT Step 42. Press the Averaging key.
Step 43. Select 128 SWEEPS from the displayed menu (next page),
using the Menu up/down and Select keys.
CURSOR Step 44. Wait for the averaging counter to reach 128; then press the
Cursor key to obtain a cursor menu readout (bottom left).
1: XX.XX dB Step 45. Record the cursor value at —48 or —50 dBm, as applicable,
2: XX.XX dB in the column labeled “5641XXA Cursor Reading dBm,” in
XX XXXX GHz the test record.

(XX.XXXX GHz)

PRESS SELECT
FOR
CURSOR MENU

NOTE

The difference between the power meter reading taken
in Step 37 and the cursor reading is the Signal Channel
Error.
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Step 46. Verify that the 541XXA cursor menu (left) reading is less

AVERAGING than the calculated maximum allowable error, as indicated
CHANNEL 1 in the test record.
OFF

2 SWEEPS Step 47. Move the power sensor connection to Input B.

4 SWEEPS Step 48. Repeat steps 31 through 46 for signal channel input

8 SWEEPS NON-RATIO B.

16 SWEEPS

32 SWEEPS Step 49. Move the power sensor connection tq Input R, if applicable,
64 SWEEPS and repeat steps 31 through 46 for signal channel input

NON-RATIO R.

128 SWEEPS

256 SWEEPS

SET CHAN 2

COUPLE

CHANNELS
USE 0O THEN

PRESS SELECT
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PERFORMANCE VERIFICATION
PROCEDURES

5—10 RESIDUAL FM TEST

SYSTEM
MENU

DISK UTILITIES
SYSTEM SETUP
DATA POINTS
RESET
CONFIGURE:
SOURCE
ANALYZER
PLOTTER
APPLICATIONS
GPIB MODE

USE O THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED
TO KEEP:

CAL DATA
MARKERS
LIMITS
RESET

RESET TO
FACTORY
DEFAULTS

USE O THEN
PRESS SELECT

This test verifies that the residual FM of the 541XXA signal source is
within specified limits.

The residual FM measurement is made at the highest signal source
output frequency for the particular 541XXA model, as this is the fre-
quency at which the residual FM is maximum. The Anritsu MS2802
spectrum analyzer is used to down convert the 541XXA signal source
output so that the Marconi TF2304 Modulation meter can be used to
measure the FM products.

Equipment Required
O Anritsu MS2802 Spectrum Analyzer.

O Anritsu MS616B Modulation Meter.

Procedure

Step 1. Set up the equipment as shown in Figure 5-6, and turn the
equipment on.

541XXA SCALAR MEASUREMENT SYSTEM MODULATION METER

 ——— = G —————
Sooo oo oo
S = o o o 5
& Oloocoooloo
Ooooooo
o ol o o o a
© 05
o ofloo o\ o
o ollooc o =1
o o
o-jloo - oo @ RFIN
0] o = o © @ 6

= coooo
ol o =
oo = Soom
oEcEs ooom
oFP= = o coom=
OCloooo mmem o o
Yo oo o oo o
. 22 5 RF INPUT

ANRITSU MS 2802A
SPECTRUM ANALYZER

Figure 5-6. Test Setup for CW Frequency Accuracy Test

Step 2. Press the System Menu key and select RESET from the dis-
played menu (top left), using the Menu up/down and Select
keys.

Step 3. From the RESET MENU (bottom left), select RESET TO
FACTORY DEFAULTS.

Step 4. Turn both measurement channels off using the Display
On/Off keys.
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Step 5. Press the Output Power key and set the power as shown be-
low:

B For all 54154A through 54177A, to +2.0 dBm.

B For all others: to +4.0 dBm (+7 dBm for units without an
internal step attenuator

Step 6. Press the Frequency key.

FREQUENCY Step 7. Using the Menu up/down keys,
MENU
START B For 54154A through 54177A, set the CENTER frequency
XX XXXX GHz: to 19.90 GHz and the WIDTH to 0 MHz.
STOP
00.0000 GHz B For all other models, set the START frequency to the
same value as the STOP frequency on the displayed
PRESS SELECT menu (top left)
FOR p et
CENTER/WIDTH
Step 8. Tune the spectrum analyzer to center the 541XXA output
signal at the center frequency graticule line.
Step 9. Adjust the spectrum analyzer reference level to place the
top of the waveform on the reference level graticule line.
10 dB/DIVISION Step 10. Set the spectrum analyzer frequency span/div to 100 kHz.
0 The spectrum analyzer display should resemble the wave-
10 form shown at bottom left.
-20
" Step 11. Now set the frequency span/div to 10 mS (zero span).
40 [P J i RS Eans Raan A Step 12. Readjust the tuning control to place the trace on the refer-
50 W ence level graticule, as necessary.
af
NL,,,-«*‘”" \ Step 13. View the modulation meter and ensure that the HIGH and
LOW indicators are off.

Step 14. Read the frequency deviation meter and verify that the
value is less than 10 kHz, peak (for 54136A, <30 kHz peak).

Step 15. Ifthe unitis a 54117A, 54147A, 54161A, 54169A, or
54177A, perform the following steps, otherwise go to para-
graph 5-11,“Source Output Signal Test.”

B Press the 541XXA Frequency key.
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PERFORMANCE VERIFICATION

FM TEST PROCEDURES
B Press the Select key to display the Center/Width menu
FREQUENCY (top left)
MENU
CENTER B Set the CENTER frequency to 1.9000 GHz; thus setting
01.9000 GHz: the unit in the low-frequency band. Then repeat steps 8
WIDTH through 14.
00.0000 GHz
PRESS SELECT
FOR
START/STOP
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PERFORMANCE VERIFICATION SOURCEOUTPUT

PROCEDURES SIGNAL PURITY TESTS
5—1 1 SOURCE oUTPUT This test verifies that the harmonic and non-harmonic (spurious) sig-
SIGNAL PURITY TESTS nals from the 541XXA signal source are within the specified limits.
Equipment Required
SYSTEM ,
MENU O Anritsu MS2802 Spectrum Analyzer
DISK UTILITIES p d
SYSTEM SETUP roceaure
DATA POINTS Step 1. Set up the equipment as shown in Figure 5-7, and turn the
RESET equipment on.
CONFIGURE:
SOURCE 541XXA SCALAR MEASUREMENT SYSTEM
ANALYZER Sococo oo ot
PLOTTER & Aloooooloo
APPLICATIONS o 9eeo D;G
GPIB MODE °fE s oo ol REQUT
USE 0O THEN
PRESS SELECT
o O O - RF IN
ANRITSU MS 2802A
SPECTRUM ANALYZER
RESET MENU Figure 5-7. Source Output Signal Purity Test Setup
RESET IS
CONFIGURED Step 2.  Press the System Menu key and select RESET from the dis-
TO KEEP: played menu (top left), using the Menu up/down and Select
CAL DATA keys.
MARKERS
LIMITS Step 3. From the RESET MENU (bottom left), select RESET TO
FACTORY DEFAULTS.
RESET
RESET TO
FACTORY
DEFAULTS
USE 0O THEN
PRESS SELECT
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PERFORMANCE VERIFICATION
PROCEDURES

Step 4. Turn both measurement channels off using the Display
On/Off keys.
Step 5. Press the Output Power key and set the power to +4.0 dBm
(+7 dBm for units without an internal step attenuator).
Power level is shown as bottom of display.
FREQUENCY Step 6. Press the Frequency key and then press the Select key to dis-
MENU play the Center/Width menu (left).
CENTER
01.9000 GHz: Step 7. Set the WIDTH value to 0.0000 GHz (or MHz, depending
WIDTH on model).
00.0000 GHz
PRESS SELECT Step 8. Set the CENTER frequency to the minimum value allowed
FOR
START/STOP Use the data entry knob or enter the value from the keypad.
Step 9. Adjust the spectrum analyzer frequency span/div and reso-
lution bandwidth controls to view the 541XXA output signal.
Step 10. Adjust the reference level control for 0 dB/Division.
Step 11. While monitoring the spectrum analyzer display, use the
Data Entry knob to slowly increase the 541XXA frequency
throughout its range.
Step 12. Verify that the harmonics and nonharmonics are within the
specified limits shown below.
541XXA Output Harmonics .
Model Frequency (@500 load) Non-Harmonics
54107A, 54109A <3 GHz 40 dBc 60 dBc
54111A
54117A <2 GHz 40 dBc 50 dBc
22 GHz 50 dBc 60 dBc
54119A thru All 50 dBc 60 dBc
54136A
All others <2 GHz 40 dBc 50 dBc
210 20 GHz 60 dBc 50 dBc
220 GHz 42 dBc 50 dBc

5—12 TEST RECORD

FORMS

Sample test record forms are provided in the following pages. These
forms may be copies and used to provide a record of test results that
can be used to establish benchmark values for future testing of the

same 541XXA.
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TEST RECORD

MODELS
54107A, 54109A, 54111A

FORMS
TEST RECORD
Model 54107A, 54109A, 54111A
Model: Serial Number Date:
Frequency Accuracy, = 100 KHz
54107A 54109A 54111A
MHz* Tested Value MHz* Tested Value MHz* Tested Value
1.00* 1.00* 1.00*
250.00 250.00 250.00
500.00 500.00 500.00
750.00 750.00 750.00
1000.00 1000.00 1000.00
1250.00 1250.00 1250.00
1500.00 1500.00 1500.00
1750.00 1500.00
2000.00 2000.00
2200.00 2250.00
2500.00
2750.00
3000.00

0 Specification for 1 MHz output is +200 kHz. For all other 54107A, 54109A, and 54111A output frequencies, specification is +100 kHz.

Output Power Accuracy and Flatness

Attenuator

No

Flatness Difference

Min Power (dBm) Max — Min (dB)

Set Power (dBm) Max Power (dBm)
+12.0

+2.0

Yes

+10.0
-1.0
-6.0
-16.0
—26.0*
-36.0*
—46.0*
-56.0*

*Internal step attenuator measurement below —30 dBm is not possible for models equipped with 75Q output.
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MODELS TEST RECORD
54107A, 54109A, 54111A FORMS

Signal Channel Verification Test, DC Cal Method

DC Voltage 54XXA Cursor Readout Value Specified Limits
Input A Input B Input R dBm
-1.462V +16.00, 0.1, +0.25
E— - (+15.90 to —16.25)
-0.6208 V +9.00, -0.1, +0.12
(+8.90 t0 -9.12)
-1.313 mV —26.00, £0.34
(~25.66 t0 —26.34)
Signal Channel Verification Test, Standard 50 MHz Source Method
50 MHz Ref 54XXA Cursor Readout Value Specified Limits
Input A Input B Input R dBm
0.00 dBm 0.00, =0.30
(~0.30 to +0.30)
—30.00 dBm -30.00, +£0.45

(—29.55 to —30.45)
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TEST RECORD MODELS
FORMS 54107A, 54109A, 54111A

Signal Channel Verification Test, Mid Band RF Input Method

Input A

Measurement Power Meter 541XXA Cursor 541XXA Signal
Power* Reading dBm Reading Channel Error**

+2.00 dBm

—48.00 dBm
or —50 dBm

Input B

Measurement Power Meter 541XXA Cursor 541XXA Signal
Power* Reading dBm Reading Channel Error**

+2.00 dBm

—48.00 dBm
or —50 dBm

Input R

Measurement Power Meter 541XXA Cursor 541XXA Signal
Power* Reading dBm Reading Channel Error**

+2.00 dBm

—48.00 dBm
or =50 dBm

O This test performed at 50 MHz for models
(0 Allowable limits and measurement error sources are explained in text.
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MODELS

54107A, 54109A, 54111A

TEST RECORD
FORMS

Measurement
Power, with Int.
Step-Atten.*

+2.00 dBm
—20.00 dBm

Measurement
Power*

+2.00 dBm
—20.00 dBm

Measurement
Power*

+2.00 dBm
—20.00 dBm

Signal Channel Verification Test,

Mid Band RF Input Method
Models with 75 Ohm Output

541XXA Cursor

541XXA Signal

Reading Channel Error**

541XXA Cursor

541XXA Signal

Reading Channel Error**

Input A
Measurement Power Meter
Power, without Readi dB
Int. Step-Atten.** eading m
+2.00 dBm
+10.00 dBm
Input B
Measurement Power Meter
Power, without Readi dB
Int. Step-Atten.** eading m
+2.00 dBm
+10.00 dBm
Input R
Measurement Power Meter

Power, without

Int. Step-Atten.** Reading dBm

541XXA Signal

541XXA Cursor
Channel Error**

Reading

+2.00 dBm

+10.00 dBm

O This test performed at 50 MHz
(0 Allowable limits and measurement error sources are explained in text.
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MODELS 54117A, 54130A, 54137A, 54147A,

TEST RECORD

54154A, 54161A, 54163A, 54169A, or 54177A FORM S
TEST RECORD
Model 54117A, 54130A, 54137A, 54147A, 54154A
54161A, 54163A, 54169A, or 54177A
Model: Serial Number Date:
Frequency Accuracy, +200 kHz.
54117A 54169A 54137A 54163A 54130A 54161A
54147A 54177A 54147A 54169A 54137A 54163A
54161A 54154A 54177A 54147A 54169A
GHz Tested Value 54161A 54154A 54177A
0.0100 GHz Tested Value GHz Tested Value
0.5000 8.6000 12.4000
1.0000 9.0000 13.0000
1.5000 9.5000 13.5000
2 0000 10.0000 14.0000
10.5000 14.5000
11.0000 15.0000
54117A 54161A 11.5000 15.5000
S4137a S5
54154A 54177A 12.4000 16.5000
17.0000
ez Tested Value 54154A gﬂggﬁ 17.5000
2.0000 54161A 54177A 18.0000
2.5000 (For Power Accuracy and Flatness 18.5000
3.0000 Test Only 19.0000
3.5000 GHz Tested Value 195000
4.0000 25 20.0000
4.5000 30
5.0000 32
5.5000 Giteia)
6.0000 35
6.5000 40
7.0000 45
7.5000 50
8.0000
8.4000
8.6000
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MODELS 54117A, 54130A, 54137A, 54147A, TEST RECORD
54154A54161A, 54163A, 54169A, or S4177A FORM S

Output Power Accuracy and Flatness

Flatness Difference

Model Set Power (dBm) Max Power (dBm) Min Power (dBm) Max = Min (dB)
54117A/54147A +10.0
No Attenuator 0.0
+7.0
54117A/54147A -3.0
With Attenuator -8.0
-18.0
-28.0
-38.0
-48.0
-58.0
54154A/54161A, +4.0
54163A/54169A -6.0
No Attenuator '
+1.0
54154A/54161A, -9.0
54163A/54169A ~14.0
With Attenuator _24.0
-34.0
—-44.0
-54.0
54177A +1.0
No Attenuator 9.0
-2.0
54177A -12.0
With Attenuator ~17.0
-27.0
-37.0
-47.0
-57.0
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TEST RECORD MODELS 54117A, 54130A, 54137A, 54147A,
FORMS 954154A , 54161A, 54163A, 54169A, or 54177A

Signal Channel Verification Test, DC Cal Method
54XXA Cursor Readout Value

DC Voltage SpecigeBdmLimits
Input A Input B Input R
-1.462 V +16.00, -0.1, +0.25
(+15.90 to —16.25)
—-0.6208 V +9.00, 0.1, +0.12
(+8.90 t0 —9.12)
-1.313 mV —26.00, +0.34
(—25.66 to —26.34)
Signal Channel Verification Test, Standard 50 MHz Source Method
50 MHz Ref 54XXA Cursor Readout Value Specified Limits
Input A Input B Input R dBm
0.00 dBm 0.00, +0.30
(-0.30 to +0.30)
—30.00 dBm -30.00, *0.45

(—29.55 to —30.45)
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MODELS 54117A, 54130A, 54137A, 54147A, TEST RECORD
54154A , 54161A, 54163A, 54169A, or 54177A FORMS

Signal Channel Verification Test, Mid Band RF Input Method

Input A

Measurement Power Meter 541XXA Cursor 541XXA Signal
Power* Reading dBm Reading Channel Error**

+2.00 dBm

—48.00 dBm
or —50 dBm

Input B

Measurement Power Meter 541XXA Cursor 541XXA Signal
Power* Reading dBm Reading Channel Error**

+2.00 dBm

—48.00 dBm
or =50 dBm

Input R

Measurement Power Meter 541XXA Cursor 541XXA Signal
Power* Reading dBm Reading Channel Error**

+2.00 dBm

—48.00 dBm
or =50 dBm

O This test performed at 50 MHz for models 54117A, 54147A, 54161A, 54169A, 54177A.
[ Allowable limits and measurement error sources are explained in text.
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TEST RECORD

MODELS

FORMS 54128A, 54131A, or 54136A
TEST RECORD
Model 54128A, 54131A, or 54136A
Model: Serial Number Date:
Frequency Accuracy, +200 kHz.
54128A GHz* Tested Value GHz* Tested Value
GHz* Tested Value 10.0000 17.0000*
8.0000 10.5000 17.5000
8.5000 11.0000 18.0000
9.0000 11.5000 18.5000
9.5000 12.0000 19.0000
10.0000 12.5000 19.5000
10.5000 13.0000 20.0000
11.0000 13.5000 20.5000
11.5000 14.0000 21.0000
12.0000 14.5000 21.5000
12.4000 15.0000 22.0000
15.5000 22.5000
16.0000 23.0000
23.5000
24.0000
24.5000
25.0000
25.5000
26.0000
26.5000
54136
54131A
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MODELS TEST RECORD
94128A, 54131A, or 54136A FORM S

Output Power Accuracy and Flatness, 54128A and 54131A

Attenuator Set Power (dBm) Max Power (dBm) Min Power (dBm) Flﬁgis_s ﬁi'r];f?ég?ce

No +10.0
0.0

Yes +7.0
-3.0
-8.0
-18.0
-28.0
-38.0*
-48.0*
-58.0*

Output Power Accuracy and Flatness, 54136A

Attenuator Set Power (dBm) Max Power (dBm) Min Power (dBm) Fle':/tlgis_s ,ai';f?ég?ce

No +7.0
-3.0

Yes +4.0
-6.0
-11.0
-21.0
-31.0*
-41.0*
-51.0*
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TEST RECORD MODELS

FORMS 54128A, 54131A, or 54136A
Signal Channel Verification Test, DC Cal Method
54XXA Cursor Readout Value ifi imi
DC Voltage Spemg%dlemlts
Input A Input B Input R
-1.462 V +16.00, -0.1, +0.25
(+15.90 to —16.25)
-0.6208 V +9.00, 0.1, +0.12
(+8.90 t0 —9.12)
-1.313 mV —-26.00, +0.34
(—25.66 to —26.34)
Signal Channel Verification Test, Standard 50 MHz Source Method
50 MHz Ref 54XXA Cursor Readout Value Specified Limits
Input A Input B Input R dBm
0.00 dBm 0.00, +0.30
(-0.30 to +0.30)
—30.00 dBm -30.00, +0.45
(—29.55 to —30.45)
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MODELS TEST RECORD
94128A, 54131A, or 54136A FORM S

Signal Channel Verification Test, Mid Band RF Input Method

Input A

Measurement Power Meter 541XXA Cursor 541XXA Signal
Power Reading dBm Reading Channel Error*

+2.00 dBm

—48.00 dBm
or -50 dBm

Input B

Measurement Power Meter 541XXA Cursor 541XXA Signal
Power Reading dBm Reading Channel Error*

+2.00 dBm

—48.00 dBm
or —50 dBm

Input R

Measurement Power Meter 541XXA Cursor 541XXA Signal
Power* Reading dBm Reading Channel Error*

+2.00 dBm

—48.00 dBm
or —50 dBm

O Allowable limits and measurement error sources are explained in text.
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Table 6-1. Adjustments Following Repair or Replacement

Replaceable Assembly Procedure Page
Al Front Panel PCB None
A2 Front Panel Interface PCB None
A3 Signal Channel PCB Signal Channel Adjustments 6-4, 6-6
A5 YIG Driver and Signal Channel Interface PCB YIG Driver Adjustments 6-9
A6 Frequency Instruction and ALC PCB ALC/RF Power Adjustments and Temperature 6-21, 6-38,
A24 Frequency Instruction and ALC PCB Compensation 6-43, 6-50
A7 Graphics System Processor PCB None
A8 CPU PCB None
A9 Power Supply Assy None
A10 Menu PCB None
Al1l C35329 500 MHz Sampler/Marker Assy 500 MHz and 25 MHz Marker Adjustments 6-26
A11/A14 500/25 MHz Marker Assy (54137A/54147A)
A12/A13 500 MHz VCO/Power Amplifier Assy
Al4 25 MHz Marker Assy
Al7 RF Deck Distribution Panel Assy None
A18 Switched Filter Driver Assy None
A19 Multiband Controller PCB ALC/RF Power Adjustments 6-21, 6-50
A23 Multiband Controller PCB
D40047 Monitor Assy Brightness, Contrast, and Horizontal Size Adjustment 6-72
2000-612 Floppy Drive Assy None
YIG Oscillator YIG Driver Adjustments, ALC/RF Power Adjustment 6-9, 6-21
Step Attenuator ALC/RF Power Adjustment 6-21
Output Connector Assy None
Directional Coupler ALC/RF Power Adjustments and Temperature 6-21, 6-50

Down Converter Assy
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6— 1 INTRODUCTION

6—2 RECOMMENDED TEST
EQUIPMENT

Chapter 6
Adjustments

This chapter provides adjustment procedures for all models of series
541XXA Network Analyzers. Adjustments are performed only when
needed, such as a failed performance verification step/procedures on
the replacement/repair of a subassembly. A listing of repairable subas-
semblies and needed adjustments following repair/replacements is pro-
vided in Table 6-1 (facing page).

NOTE

Throughout these procedures, the terms “adjustment

potentiometer”, “ potentiometer”, and “adjustment vari-
able resistor” are used interchangeably.

WARNING

Hazardous voltages are present inside the instrument
when ac line power is connected. Turn off the instru-
ment and remove the line cord before removing any
covers or panels. Trouble shooting or repair procedures
should only be performed by service personnel who are
fully aware of the potential hazards.

CAUTION

Many assemblies in the 541XXA contain static-sensi-
tive components. Improper handling of these assem-
blies may result in damage to the assemblies. Always
observe the static-sensitive component handling pre-
cautions described in Chapter 1, Figure 1-2.

The recommended test equipment for each adjustment procedure is
listed at the beginning of the procedure. The full description and list of
particulars for the test equipment is provided in Chapter 1, Table 1-2.
If the recommended equipment is not available other test equipment
with suitable characteristics may be substituted.

NOTE

Allow the 541XXA and all test equipment to warm up
at least 30 minutes prior to performing any of the ad-
justments.

S41IXXA MM
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SIGNAL CHANNEL ADJUSTMENTS

LOG CONFORMITY

ADJUSTMENTS

6‘3 SIGNAL CHANNEL
ADJUSTMENTS, LOG

CONFORMITY

SYSTEM
MENU

DISK UTILITIES
SYSTEM SETUP
DATA POINTS
RESET
CONFIGURE:
SOURCE
ANALYZER
PLOTTER
APPLICATIONS
GPIB MODE

USE O THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED
TO KEEP:

CAL DATA
MARKERS
LIMITS
RESET

RESET TO
FACTORY
DEFAULTS

USE O THEN
PRESS SELECT

This paragraph provides a procedure for adjusting log conformity on
the A3 Signal Channel PCB.

Required Test Equipment
O Detector Simulator — refer to Appendix B.

Preliminary

[0 Remove the front panel bezel (Chapter 7, paragraph7-4) to provide
access a signal channel potentiometer R109.

[0 Remove the 541XXA bottom cover. (Refer to Chapter 7, paragraph 7-
2 for instructions.)

[0 Connect the detector simulator to Input A, and turn the 541XXA on.

NOTE

Allow 30 minutes warm up before continuing with the
adjustment procedure.

Adjustment Procedure

Step 1. Press the System Menu key and select RESET from the dis-
played menu (top left) using the Menu up/down and Select
keys.

Step 2. From the RESET MENU (bottom left) select RESET TO
FACTORY DEFAULTS.

Step 3.  Press the Channel 2 Display On/Off key to off.

CALIBRATION
START CAL

DETECTOR
OFFSETS

DC CAL MENU

PRESS CLEAR

TO RETURN TO

MEASUREMENT
MODE

USE O THEN
PRESS SELECT

Step 4. Press the Calibration key and select DC CAL MENU (below).

Step 5. Press the Enter key.

6-4
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SIGNAL CHANNEL ADJUSTMENTS

ADJUSTMENTS LOG CONFORMITY
Step 6. Observe that the log conformity (L) and temperature ther-
LOG/TEMP mistor (T) values appear in the menu area (top left).
READINGS
Step 7. With the detector simulator connected to signal channel In-
INPUT A put A, the displayed T value should be 0.00 +0.10.
I.l‘_ tggg Step 8. On the A3 PCB, adjust variable resistor A3R108 (Figure 6-
o 1) to obtain a displayed L value of 0.00 +0.01.
INPUT B
L ® ® e
S — | — 1 o0 TIPE
R109 —
INPUT R R108
Li----- R118—]
T -----
R117 —
lll. H o
2l LRI | —
i D[t[ﬂ]]]]gmig — 6@]]]11]]] [ —
= =4 D:UO N - Q:]//Rllo
- i=] Gg‘%{ ‘U@ ——
IS5 =BT ~O
Figure 6-1. A3 PCB Adjustments
Step 9. Move the detector simulator to Input B.
Step 10. Observe that the displayed T value is 0.00 £0.10.
Step 11. Adjust A3BR109 to obtain a displayed L value of 0.00 £0.01.
Step 12. Move the detector simulator to Input R (if present). Observe
that the displayed T value is 0.00 £0.10.
Step 13. Adjust variable resistor ASR110 to obtain a displayed L
value of 0.00 £0.01.
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SIGNAL CHANNEL ADJUSTMENTS

SENSITIVITY ADJUSTMENTS
6—4 SIGNAL CHANNEL This paragraph provides a procedure for adjusting the sensitivity of
ADJUSTMENTS, the A3 Signal Channel PCB.
SENSITIVITY

Required Test Equipment
O DC Voltage Standard — John Fluke Model 343A, or equivalent

[ Adaptor Cable — ANRITSU 560-10BX

Preliminary

[0 Remove the 541XXA bottom cover. (Refer to Chapter 7, paragraph 7-
2 for instructions.)

SYSTEM
MENU [0 Connect the equipment as shown in Figure 6-2, and turn it on.
DISK UTILITIES
SYSTEM SETUP
DATA POINTS 541XXA Scalar Measurement System
RESET Scoo wooms
CONFIGURE: s ey e
o oo o o @ =0
SOURCE o ofpoo 9
ANALYZER = je=-29 0O
: o a o ‘6 6‘
PLOTTER o) Sy
APPLICATIONS Fluke 343A VOltage Calibrator 560 - 10BX
CABLE
GPIB MODE DDDDDDD N
USE O THEN QQQQQQQI{:-'
PRESS SELECT O (] O
Figure 6-2. Equipment Setup for Signal Channel Sensitivity Adjustment
RESET MENU NOTE
RESET IS Allow 30 minutes warm up before continuing with the
CONFIGURED adjustment procedure.
TO KEEP:
CAL DATA Adjustment Procedure
MARKERS
Step 1.  Press the System Menu key and select RESET from the dis-
LIMITS .
played menu (left) using the Menu up/down and Select
RESET keys.
RESET TO
FACTORY Step 2.  From the RESET MENU (bottom left) select RESET TO
DEFAULTS FACTORY DEFAULTS.
USE 0O THEN
PRESS SELECT Step 3. Press the Channel 2 Display On/Off key to off.
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SIGNAL CHANNEL ADJUSTMENTS

PRESS CLEAR

TO RETURN TO

MEASUREMENT
MODE

USE O THEN
PRESS SELECT

ADJUSTMENTS SENSITIVITY
Step 4. Press the Channel 1 Menu key.
CHANNEL: 1
INPUT: A Step 5.  Using the Menu up/down and Select keys, configure the
TRANSMISSION 541XXA for a power measurement using Input A , as fol-
RETURN LOSS lows:
SWR B Choose SELECT INPUT, from the CHANNEL menu (top
POWER left)
DTF
VIEW CAL B Then chopse NON-RATIO A, from the SELECT INPUT
menu (middle left).
SELECT INPUT
TRACE MEMORY B Select POWER, when you are returned to the CHAN-
REF LINE NEL menu.
USE 0O THEN
PRESS SELECT Step 6.  Set the DC Voltage Standard for zero volts output.
Step 7. Press the Calibration key and select DC CAL MENU (bottom
left).
CHANNEL: 1 Step 8. The 541XXA should now display a noise floor at approxi-
SELECT INPUT mately —63 dBm (below). Allow the 541XXA to sweep for 5
NON-RATIO seconds.
A
B .
R ; Z)EéNSMSSN (A) 10.0 dB/DIV OFFSET 0.0 dB DC CAL
RATIO: SET DC CAL
AR : ON
3 OFF
B/R 3
; PRESS ENTER
} TO DISPLAY
} LOG/TEMP
3 CORRECTION
CALIBRATION |
START CAL §
MM YN A AN A e N Y USESTHEN
DETECTOR / ! PRESSQSELECT
OFFSETS / ‘
DC CAL MENU

CENTER: 3.0000 GHz

401 pts

WIDTH: 0.000 GHz
200 MHz/DIV
LEVEL: +7.0dBm
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SIGNAL CHANNEL ADJUSTMENTS

SENSITIVITY ADJUSTMENTS
Step 9. Using the menu up/down keys, select ON from the DC CAL
SET DC CAL MENU (top left). The 541XXA will now display DC CAL in
the top right hand corner of the screen display.
ON Step 10. Set the DC Voltage Standard for —0.6208 volts output.
OFF
PRESS ENTER Step 11. Press the 541XXA Cursor key to obtain a readout in the
TO DISPLAY menu area of the 541XXA display (bottom left).
LOG/TEMP
CORRECTION Step 12. Adjust A3R118 (Figure 6-1, page 6-5) to obtain a cursor
USE O THEN readout of +9.00 dBm +0.01 dBm.
PRESS SELECT
Step 13. Set the DC Voltage Standard for —1.462 volts output. Ob-
serve that the 541XXA cursor readout is +16.00 dBm
+0.25/—0.10 dBm.
CURSOR Step 14. Set the DC Voltage Standard for —1.313 millivolts output.
Observe that the cursor readout is —26.00 dBm +0.34 dBm.
1:+9.00 dBm Step 15. Move the DC Voltage Standard to Input B.
2: XX.XX dB
XX XXXX GHz Step 16. Press the Channel 1 Display On/Off key to off, and the
(XX XXXX GH2) Channel 2 Display On/Off key to on.
PRESS SELECT
FOR Step 17. Repeat steps 3 through 14 for Channel 2 and NON-RATIO
CURSOR MENU B.
Step 18. Move the DC Voltage Standard to Input R (if present).
Step 19. Repeat steps 3 through 14 for Channel 2 and NON-RATIO
R.
Step 20. Use A3R117 (Figure 6-1, page 6-5) to adjust the R channel

gain, as necessary.

NOTE

Variable resistor A3R118 adjusts the gain for both
Channel 1, Input A; and Channel 2, Input B. If there is
a difference of more than £0.02 dBm between the two
channel’s cursor readouts at +9.00 dBm, recheck the
Log Conformity Adjustment on page 6-4.
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ADJUSTMENTS

YIG DRIVER
ADJUSTMENTS

6‘5 YIG DRIVER
ADJUSTMENTS

This paragraph provides a procedure for adjusting the A5 YIG
Driver/Signal Channel Interface PCB. All variable resistors (Rx) and
jumpers referred to in this procedure are located on the A5 PCB.

Required Test Equipment
U EIP 578A Frequency Counter

Preliminary
541XXA Model J2 Pin
ode Position [0 Remove the 541XXA top cover. (Refer to Chapter 7, paragraph 7-2
for instructions.)
54107A thru 54119A, 1&2
and 541394 O Confirm that ] J2 iss positioned per table at left. (See Fi
54131A, 54136A. 384 o) 1_rm t atJumper 2 1is positioned per table at left. (See Figure 6-
54154A, 54161A, 4 for jumper location.)
54163A, 54169A, and
S4177A [ Connect the input of the test equipment as shown in Figure 6-3. Se-
54128A, 54137A, and 5&6 lect the correct band input on the counter for the frequency to be
54147A measured.
O For 54177A, use an ANRITSU V to K precision adaptor 34VKF50
for connection to frequency counter.
541XXA Scalar Measurement System
[ —— = v N
o oleeaOf <
o ofl——""| RF Output
o oo © 0 0
Band 1
EIP 578A Frequency Counter Input
Band 3
___________ IEEEECU Input
00 o [coodloaoa QN o
Band 2
Input
Figure 6-3. Equipment Setup for YIG Driver Adjustment Procedure
B541IXXA MM 6-9




YIG DRIVER
ADJUSTMENTS ADJUSTMENTS

Adjustment Procedure

Step 1. Set the 541XXA for the Service Mode of operation, as fol-
lows:

B Press the Self Test key.

B When the Channel LED’s begin flashing, sequentially
press the Frequency, Markers, and Leveling keys. The
541XXA will now display the main service mode menu

(below).

SERVI CE MODE

- direct control of frequency dacs

- diagnostic narkers on/off

- frequency | ocking on/off

- frequency error nessage on/ of f

- enabl e dual autozero

ext ended cpu sel f-test node

- additional start sweep |ocking enabl e/ disable
- 100 ns delay at start of sweep enabl e/ di sabl e
- variable delay for each data point

- ALC square wave test

CQOWoO~NOUA~AWNEPR
'

stest return to normal operation

B Press the 541XXA Data Entry “1” key to select “direct
control of frequency dacs” and display the fre-
quency dac control screen (next page)

NOTE

If any key is pressed in error when in the frequency
dac control section of the service mode, press the Self
Test key and re-enter the service mode. This will en-
sure that the START, ERROR, WIDTH, and RAMP
DAC settings are preset correctly for this adjustment.
(It is possible to change the settings for these DAC’s
while in this section of the service mode.)

Step 2. Press the Data Entry “1” key twice to set the Start DAC to
minimum frequency. The highlighted video block should
now display “start dac” set to “min”.
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YIG DRIVER

ADJUSTMENTS ADJUSTMENTS

SERVI CE MODE

frequency dac control

dag selecton action
1 2 3 4 5

1. start (width=0) min mid max sweep het

2. error (width=0) min mid max sweep

3. ramp (st=0, err=mid) min mid max stop sweep

4. width (st=0, err=mid) min mid max

5. caoll fm main

6. cw filter in out

7. switch filter output dcu yig

enter dac selection digit first, then action digit

clear - return to service mode main menu

stest -return to normal operation

Step 3.  For models 54117A through 54177A:

Start DAC
541XXA Model Calibration
Freq (GHz2) B Adjust A5R4 (Figure 6-4) for a counter reading that is
54107A, 54109A, 0.069* 200 MHz +10 MHz below the band start frequency of the
54111A model being tested (see table at left).
54117A, 54119A, 1.800
gﬂggﬁ: gf&géﬁ: For models 54107A, 541094, and 54111A:
and 54177A
54128A 7800 B Adjust A5R4 for a counter reading 70 MHz 12. MHz be-
low the band start frequency for the model being tested

54130A 12.200 (see table at left).
54131A 9.8
54136A 16.800 NOTE
54137A, 54147A 1.800 A clockwise adjustment of ASR4 must increase the

* This frequency is on the “other
side” of the zero beat due to being
offset below the band edge.

reading on the frequency counter. If this is not the
case, the frequency adjustment is on the wrong side of
the “zero-beat” and requires readjustment.

Step 4. For all models except the 54136A:

B Sequentially press the Data Entry “1” and “3” keys to set

the Start DAC to maximum frequency. The highlighted
video block should now display “start” set to “max.

S41IXXA MM
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YIG DRIVER

ADJUSTMENTS ADJUSTMENTS

For model 54136A:

B Sequentially press the Data Entry “1” and “5” keys to set
the Start DAC to the top frequency. The highlighted
video block should now display “start” set to “top.”

Step 5. For models 54117A through 54177A:
B Adjust ASR2 (Figure 6-4) for a counter reading that is
Stop DAC ZOQ MHz +10 MHz abovg the band stop frequency of the
541XXA Model Calibration unit. (These values are listed at left.)
Freq (GHz)
54107A 1.570
54109A 2.270
R4 R2
54111A 3.070
54117A, 54119A 8.800 0000 000000 — O 000 ao ooo O 0000
Sip ]y L ﬂ wejisle )
54128A 12.600 ol 55 Jus l&n
54131A 16.200 SIS I AR e Reulint e
d[] T 10T === =Ne
54130A 54137A, 20.200 Slk=rell 0 D DD‘D] D] DD e
54147A54154A, Cif] i U JRLr 56
54161A, 54163A, Cm 2 5 = =
54169A, and e 0 @
54177A ] D0 oL O =
54136A 26.400 . ‘GH o : DQGQO 111
Dgﬂ]] l OD[EOD il DD[[D

J2

Figure 6-4. A5

Step 6.

Step 7.

PCB Adjustments

For models 54107A, 54109A, and 54111A:

B Adjust ASR2 for a counter reading that is 70 MHz +2
MHz above the band stop frequency of the unit. (These
values are listed at left.)

Repeat steps 3 through 5 until no further adjustment is re-
quired.

Press the Self Test key to return to normal instrument op-
eration.

6-12
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ALC PRE-ADJUSTMENT PROCEDURES FOR
ADJUSTMENTS MICROWAVE BAND MODELS

6—6 ALC PRE-ADJUSTMENT These procedures ensure that the RF output power on 54117A

PROCEDURES FOR through 54177A is approximately correct so that the 500 MHz and
MICROWAVE BAND 25 MHz markers can be calibrated. Perform these procedures only if
MODELS the ALC PCB or RF Deck components have been changed. Otherwise,

go to paragraph 6-8.

NOTE

For models 54107A, 54109A, and 54111A, go to para-
graph 6-7, RF Band ALC Pre-Adjustment Procedures
for RF Band Models, which is located on page 6-19.

This procedure is in three parts: the Reference Voltage Adjustment
procedure, the Power Output Adjustment Procedure and the ALC Op-
erating Point Adjustment Procedure. Unless otherwise noted, all vari-
able resistors (Rx) and test points (TPx) referred to in this procedure
are on the ALC/ Frequency Instruction PCB. For the 54154A-54177A,
this is A24; for all others, it is A6.

Required Test Equipment
[ Digital Voltmeter, with 4-1/2 digits resolution

O Oscilloscope, dual channel with two X10 probes
U ANRITSU RF Detector
U Power Meter and Sensor

U Adapter (54154A, 54161A, 54163A, 54169A), V male to K female —
ANRITSU VKF50

Preliminary

[J Remove the 541XXA top cover. (Refer to Chapter 7, paragraph 7-2
for instructions.)

Reference Voltage Adjustment
This presets the ALC power level, allowing proper operation of the mi-
crowave band marker module.

Step 1. For 54117A and 54147A: If installed, adjust R112 fully
clockwise.

Step 2. Set DVM for DC, 1V range (not autorange). Connect com-
mon lead to TP25; connect other lead to TP14 (Figure 6-5
or 6-6).

S41IXXA MM 6-13




MICROWAVE BAND
PRE-ADJUSTMENT PROCEDURE ADJUSTMENTS
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Figure 6-6. Adjustments and Test Points, A24 ALC/Frequency Instruction PCB (54154A thru 54177A)
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MICROWAVE BAND

FREQUENCY
MENU
CENTER
XXXXXX GHz:

WIDTH
0.0000 GHz

PRESS SELECT
FOR
START/STOP

ADJUSTMENTS PRE-ADJUSTMENT PROCEDURE
Step 3. Adjust variable resistor R65 (Figure 6-5 or 6-6, page 6-14),
SYSTEM for a DVM reading of 1.0000V £0.5 mV. For 54154A thru
MENU 54177A, go to Step 6.
DISK UTILITIES
SYSTEM SETUP Step 4. Connect common lead of DVM to TP25; connect other lead
to TP31. Set voltmeter to autorange.
DATA POINTS
RESET Step 5. Adjust variable resistor R183 (Figure 6-5 or 6-6) for a DVM
CONFIGURE: reading of —4.1V £0.1V (0.0£0.1V for 54117A, 54147A).
SOURCE
Step 6. Disconnect DVM.
ANALYZER
PLOTTER Power Output Adjustment
APPLICATIONS
GPIB MODE Step 1. Press the System Menu key and select RESET from the dis-
played menu (top left) using the Menu up/down and Select
USE 0O THEN keys
PRESS SELECT '
Step 2. From the RESET MENU (bottom left) select RESET TO
FACTORY DEFAULTS.
RESET MENU Step 3. Put the 541XXA in CW mode by setting measurement
RESET IS Channels 1 and 2 off.
CONFIGURED

TO KEEP: Step 4. Press the Frequency and Select keys to select the CENTER/

CAL DATA WIDTH menu (bottom left).

MARKERS Step 5. Set WIDTH to 0 GHz, then set the CENTER frequency to
LIMITS the low-end frequency for the model being calibrated, as fol-
RESET lows:

il W Models 54117A, 54147A, 541614, 541694,

All other models: Low-end frequency.
USE 0O THEN
PRESS SELECT Step 6. For all 54117A, 541194, 54128A, 541304, 54131A, 54137A,

54147A, and 54154A:

B Connect a MA4701A power sensor to the Anritsu
ML4803A power meter.

For model 54136A:

B Connect a MA4703A power sensor to the Anritsu
ML4803A power meter.

S41IXXA MM
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MICROWAVE BAND
PRE-ADJUSTMENT PROCEDURE

ADJUSTMENTS

Step 7.

For model 54161A through 54177A:

B Connect a HP8487D power sensor to the HP436A power
meter. Attach a suitable adapter (Table 1-2), if required.

NOTES

Perform a calibration as instructed in the power me-
ter operation and service manual.

Verify that the power meter Cal Factor is set cor-
rectly for the test frequency.

Connect the power meter to the 541XXA as shown in Fig-
ure 6-7.

541XXA Scalar Measurement System

RF Output

J0365 Cnversion Connector
For 541XXA's With 75 Ohm

Anritsu ML 4803A
Power Meter
KO

O ooo oooog
O ooo oo

Power Sensor*

*See Text

Without With
Model
Attenuator | Attenuator

54117A +10 dBm +9 dBm
54119A thru | +10 dBm +7 dBm
54131A,

54136A,

54137A,

54147A

54154A, +4 dBm +1 dBm
54161A,

54163A, and

54169A

54177A +1 dBm —2 dBm

Figure 6-7.

Step 8.

Step 9.

Step 10.

Step 11.

Equipment Setup for ALC Pre-Adjustment Procedure

Press the 541XXA RF On/Off key to Off. Zero the power me-
ter, and then press RF On/Off key to On.

Adjust variable resistor R62 (Figure 6-5 or 6-6, page 6-14)
to give a power meter reading equal to the 541XXA reset

power level £0.5 dBm. These levels are listed in the table
at left.

Reduce the 541XXA RF output power by 10dB.

Adjust variable resistor R196 to give a power meter read-
ing equal to the 541XXA set power £0.5 dBm.

6-16
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MICROWAVE BAND

SELECT INPUT
TRACE MEMORY
REF LINE

USE O THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO
A
B
R
RATIO:
AR
B/R

USE O THEN
PRESS SELECT

Step 4.

Step 5.
Step 6.

Step 7.

ADJUSTMENTS PRE-ADJUSTMENT PROCEDURE
NOTE
Adjustments A6R62 and A6R196 (Figure 6-5 or 6-6)
FREQUENCY are interactive. Therefore, set RF output power to re-
MENU set level (left) and repeat steps 9 through 11 until both
START power meter readings are within £0.5 dBm of 541XXA
XXXXXX GHz: indicated RF output power.
STOP
XX XXXX GHz Step 12. Disconnect the power meter from the 541XXA RF Output
PRESS SELECT connector.
FOR
CENTER/WIDTH ALC Operating Point Adjustment
Step 1. Restore 541XXA to its factory defaults, as described on the
preceding page
Step 2. Press the Frequency key and Select keys to select the
CHANNEL: 1 START/STOP menu (top left).
INPUT: A
TRANSMISSION Step 3. Select START from the displayed menu, and set the fre-
RETURN LOSS quency as shown below.
SWR B 54117A, 54147A, 54161A, 54169A, and 54177A: 2 GHz
POWER
DTF B All other models: Low-end frequency.
VIEW CAL

Select STOP from the displayed menu, and set frequency
for the model’s high-end frequency.

Press the Channel 2 Display On/Off key to off.

Press the Channel 1 Menu key

Using the Menu up/down and Select keys, configure the
541XXA for a power measurement using Input A , as fol-

lows:

B Choose SELECT INPUT, from the CHANNEL menu (top
left)

B Then choose NON-RATIO A, from the SELECT INPUT
menu (middle left).

B Select POWER, when you are returned to the CHAN-
NEL menu.

S41IXXA MM
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MICROWAVE BAND

PRE-ADJUSTMENT PROCEDURE ADJUSTMENTS
Without With Step 8.  Press the Output Power key, and set to the power level as
Model Attenuator | Attenuator shown in the table at top left.
S4117A +12 dBm +10 dBm Step 9. Press the Graticule On/Off key to on.
54119A thru +12 dBm +9 dBm
13 Step 10.  Set Oscill follows:
54136A. ep 10. et Oscilloscope as follows:
54137A,
54147A B Horizontal Sweep: X-Y mode
54154A, —6 dBm -9 dBm
54161A, : o .
B4163A and B CH 1 vertical sensitivity: 1V/div
54169A
5A177A ~9 dBm “12 dBm B CH 2 vertical sensitivity: 0.5V/div (with X10 probe)
B CH 1 input: DC
‘ ‘ ‘ $ ‘ ‘ B CH 2 input: DC

Bogus signals:—‘:—disr‘egar‘d

B Display: CH1 and CH2 On

Jy g race L U O IV Step 11. Connect a suitable 560 or 5400 Series detector between the
I RF Output and Input A connectors.

/

Retrace

Step 12. Press the Channel 1 AutoScale key to on.

1v=| lsv= T Y

Step 13. Connect oscilloscope CH 1 input to the 541XXA rear panel
Waveform at TP28, 54117-54136A Horizontal Output connector using a BNC to BNC cable.
Adjust the position controls for a flat trace in the center of
the screen. For 54154A thru 54177A, go to Step 16.

Step 14. Connect the oscilloscope CH2 probe to TP28 (Figure 6-5 or

‘ ‘ i ‘ ‘ 6-6, page 6-14); connect the probe ground clip to the

Bogus signals:-disregard 541XXA chassis.
s Oscillations Step 15. Observe that the oscilloscope displays a waveform similar

1] rrace F \ to those shown at middle left.
e e L
T NOTE
—Retrace Bogus signals are any spikes that eminate from the re-
T trace line. They may appear at frequencies other than
M = Y those shown in the graphics at left.

Waveform at TP28 with Oscillations
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MICROWAVE BAND
ADJUSTMENTS PRE-ADJUSTMENT PROCEDURE

Step 16. For models 54117A through 54136A:

B Adjust R133 (Figure 6-5 or 6-6) to move the oscilloscope
trace more positive until the trace oscillates (bottom left)
and/or the 541XXA Unleveled LED lights. Now adjust
R133 back two turns.

For models 54137A and 54147A:

B Adjust A19R31 on the multiband controller (Figure 6-8)
to move the oscilloscope trace more positive until the
trace oscillates and/or the 541XXA Unleveled LED
lights. Now adjust A19R31 back two turns (trace more
negative).

For models 54154A through 54169A:

B Adjust A23R31 on the multiband controller (Figure 6-9)
to move the oscilloscope trace more negative until the
trace oscillates and/or the 541XXA Unleveled LED
lights. Now adjust A23R31 back two turns (trace more
positive).

For models 54177A:

B The oscilloscope will display a negative voltage forward
trace. Adjust R31 on the A23 multi-band controller to
move the oscilloscope trace more negative until the trace
oscillates and or the unit becomes unlevelled. Note the
unit may not become unlevelled or oscillate.

Now adjust R31 two turns to make the oscilloscope trace
more positive.

The front part of the scope trace will move when R31 is
adjusted. Adjust R93 on the ALC PCB as R31 was ad-
justed to set the end part of the trace to the correct level
(that is, two turns more positive from the unlevelled and
or oscillation point).

This completes the microwave band pre-adjustment procedure. For all
models except 54117A, 54147A, 54161A, 54169A, and 54177A proceed
to the 500 MHz and 25 MHz Marker Adjustment, paragraph 6-8, on
page 6-26.
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MICROWAVE BAND
PRE-ADJUSTMENT PROCEDURE ADJUSTMENTS

R31
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Figure 6-8. A19 Multiband Controller PCB (54137A and 54147A)
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Figure 6-9. A23 Multiband Controller PCB (54154A thru 54177A)
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ADJUSTMENTS

RFBAND
PRE-ADJUSTMENT PROCEDURE

6— 7 ALC PRE- ADJUSTMENT
PROCEDURES FOR RF
BAND MODELS

These procedures ensure that the RF output power of models 54107A,
54109A, and 54111A is approximately correct so that the 75 MHz and
25 MHz markers can be calibrated. Use this procedure also for the RF
(heterodyne) band of models 54117A, 54147A, 54161A, 54169A, and
54177A. Perform these procedures only if the ALC PCB or RF Deck com-
ponents have been changed. Otherwise, go to paragraph 6-8.

This procedure is in three parts: the Reference Voltage Adjustment pro-
cedure, the Power Output Adjustment Procedure and the ALC Operat-
ing Point Adjustment Procedure. Unless otherwise noted, all variable
resistors (Rx) and test points (TPx) referred to in this procedure are on
the ALC/ Frequency Instruction PCB. For the 54154A—54177A, this is
A24; for all others, it is A6.

Required Test Equipment
O Digital Voltmeter, with 4-1/2 digits resolution

O Oscilloscope, dual channel with two X10 probes
[0 ANRITSU RF Detector
1 Power Meter and Sensor

Preliminary

[J Remove the 541XXA top cover. (Refer to Chapter 7, paragraph 7-2
for instructions.)

Reference Voltage Adjustment:
This presets the ALC power level, allowing proper operation of the mi-
crowave band marker module.

Step 1. Set DVM for DC, 1V range (not autorange). Connect com-
mon lead to TP25; connect other lead to TP14 (Figure 6-5 or
6-6, page 6-14).

Step 2. Adjust variable resistor R65 (Figure 6-5 or 6-6) for a DVM
reading of 1.0000V 0.5 mV. For 54154A through 54177A,
go to Step 5.

Step 3. Connect common lead of DVM to TP25; connect other lead
to TP31. Set voltmeter to autorange.

Step 4. Adjust variable resistor R183 (Figure 6-5 or 6-6) for a DVM
reading of -4.1V +£0.1V.

Step 5. Disconnect DVM.

S41IXXA MM

6-21




RFBAND

PRE-ADJUSTMENT PROCEDURE

ADJUSTMENTS

SYSTEM
MENU

DISK UTILITIES
SYSTEM SETUP
DATA POINTS
RESET
CONFIGURE:
SOURCE
ANALYZER
PLOTTER
APPLICATIONS
GPIB MODE

USE O THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED
TO KEEP:

CAL DATA
MARKERS
LIMITS
RESET

RESET TO
FACTORY
DEFAULTS

USE O THEN
PRESS SELECT

Power Output Adjustment

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Press the System Menu key and select RESET from the dis-
played menu (top left) using the Menu up/down and Select
keys.

From the RESET MENU (bottom left) select RESET TO
FACTORY DEFAULTS.

Press Channel 1 and 2 Display On/Off keys to off.
This places the 541XXA in the CW mode.

Press the Frequency and Enter keys to select the CENTER/
WIDTH menu.

Set WIDTH to 0 GHz, then set the CENTER frequency as
shown below:

M For 54107A, 54109A, and 54111A, set to a value that is
0.75 times the band-end frequency.
Example for 54111A: 3*0.75=2250 MHz

M For all other models: 50 MHz.

For models 54107A, 54109A, and 54111A equipped with
50Q RF outputs:

B Connect a MA4601A power sensor to the Anritsu
ML4803A power meter.

For models 54107A, 54109A, and 54111A equipped with
75Q RF outputs:

B Connect a MA4603A power sensor and a J0365 Conver-
sion Connector to the Anritsu ML4803A power meter.

For models 54117A, 54147A, 54161A, 54169A, and 54177A:

B Connect a MA4701A power sensor and precision adapter
to convert to K and V connectors (as appropriate) to the
Anritsu ML4803A power meter.

NOTES

Perform a calibration as instructed in the power me-
ter operation and service manual.

Verify that the power meter Cal Factor is set cor-
rectly for the test frequency.

6-22
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RFBAND

ADJUSTMENTS PRE-ADJUSTMENT PROCEDURE
odel Without With Step 7. Conne.ct the power meter to the 541XXA RF Output connec-
0981 | Attenuator | Attenuator tor (Figure 6-7, page 6-16).
54107A, +12.dBm | +10dBm Step 8.  Press the 541XXA RF On/Off key to off. Zero the power me-
54109A,
54111A ter, and then press RF On/Off key to on.
50Q output
54107A. +10 dBm +8 dBm Step 9. Adjust variable resistor R56 (Figure 6-5 or 6-6, page 6-14)
54109A, to provide a power meter reading equal to the 541XXA reset
S4111A; power level £0.5 dBm. These levels are listed in the table at
75Q output left
54117A +10 dBm +9 dBm
54147A +10dBm | +7 dBm Step 10. Reduce the 541XXA RF output power by 10 dB.
54161A, +4 dBm +1 dBm
54169A Step 11. Adjust variable resistor R190 (Figure 6-5 or 6-6) to give a
54177A +1 dBm -2 dBm power meter reading equal to the 541XXA set power £0.5
dBm.
Step 12. Adjustments R56 and R190 are interactive. Therefore, set
RF output power to reset level and repeat steps 9 through
11 until both power meter readings are within +0.5 dBm of
541XXA indicated RF output power.
Step 13. Disconnect the power meter from the 541XXA RF Output
FREQUENCY connector.
MENU
START ALC Operating Point Adjustment
XX XXX GHz
STOP Step 1.  Restore 541XXA to its factory defaults, as described in
YK XNK GHzZ Steps 1 and 2 on the preceding page
PRESEOSRELECT Step 2. Press the Frequency key.
CENTER/WIDTH Step 3. Select START from the displayed menu, and set the fre-
quency as shown below.
B 54107A-54111A: Low-end frequency
B 54117A, 54147A, 54161A, 54169A, and 54177A: 10 MHz
Step 4. Select STOP from the displayed menu, and set the fre-
quency as shown below.
B 54107A-54111A: High-end frequency
B 54117A, 54147A, 54161A, 54169A, and 54177A: 2 GHz
Step 5. Press the Channel 2 Display On/Off key to off.
Step 6. Press the Channel 1 Menu key

S41IXXA MM
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RFBAND
PRE-ADJUSTMENT PROCEDURE ADJUSTMENTS

Step 7. Using the Menu up/down and Select keys, configure the
CHANNEL: 1

INPUT- A 541XXA for a power measurement using Input A , as fol-
' lows:
TRANSMISSION
RETURN LOSS B Choose SELECT INPUT, from the CHANNEL menu (top
SWR left)
POWER
Bl Then choose NON-RATIO A, from the SELECT INPUT
DTF menu (middle left).
VIEW CAL
SELECT INPUT B Select POWER, when you are returned to the CHANNEL
TRACE MEMORY menu.
REF LINE

Step 8. Press the Output Power key, and set to the power level

USE O THEN shown in the table at bottom-left.
PRESS SELECT

Step 9. Press the Graticule On/Off key to on.

Step 10. Set the oscilloscope as follows:

CHANNEL: 1
SELECT INPUT B Horizontal Sweep: X-Y mode
NON-RATIO
A B CH 1 vertical sensitivity: 1V/div
B
= B CH 2 vertical sensitivity: 0.5V/div (with X10 probe)
RATIO: B CH 1 input: DC
AR .
BIR B CH 2 input: DC
USE [ THEN W Display: CH1 and CH 2 On
PRESS SELECT

Step 11. Connect a suitable detector from the 541XXA RF Output con-

nector to Input A.

Model Without With
Attenuator | Attenuator Step 12. Press the Channel 1 AutoScale key (turn on).

54107A, +14 dBm +12 dBm
54109A,

54111A,;

50Q output

54107A, +12 dBm +10 dBm
54109A,

54111A,;

75Q output

54117A, +12 dBm +9 dBm
54147A

54154A — —6 dBm -9 dBm
54169A

54177A -9 dBm —12 dBm
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ADJUSTMENTS

RFBAND
PRE-ADJUSTMENT PROCEDURE

Step 13.

Step 14.

Step 15.

Step 16.

Connect oscilloscope CH 1 input to the 541XXA rear panel

Horizontal Output connector using a BNC to BNC cable. Ad-
just the position controls for a flat trace in the center of the
screen.

Connect the oscilloscope CH2 probe to TP28 (Figure 6-5 or
6-6, page 6-14); connect the probe ground clip to the
541XXA chassis.

Observe that the oscilloscope displays a waveform with a
negative dc component (see figure on page 6-18)).

For models 54107A, 54109A, and 54111A:

B Adjust A6R112 fully clockwise. Adjust A6R183 for an os-
cilloscope level of approximately —3.5V.

For models 54117A and 54147A:

B Confirm that the Unleveled LED does not light and that
the oscilloscope trace is not oscillating. If either condition
exists, adjust A19R31 on the multiband controller (Fig-
ure 6-8, page 6-18), or A6R133 (Figure 6-5, page 6-14) for
54117A, to move the oscilloscope trace slightly more nega-
tive until the oscillations or unleveled condition stops.

For models 54161A, 54169A, and 54177A:

B Confirm that the Unleveled LED does not light and that
the oscilloscope trace is not oscillating. If either condition
exists, adjust A23R31 on the multiband controller (Fig-
ure 6-9, page 6-20), or A24R93 (Figure 6-6, page 6-14) to
move the oscilloscope trace slightly more positive until
the oscillations or unleveled condition stops. Now move
the potentiometer one additional turn to further increase
the positive movement.

This completes the microwave band pre-adjustment procedure. Proceed
to the 500 MHz and 25 MHz Marker Adjustment, paragraph 6-8.
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500 MHz AND 25 MHz

MARKER ADJUSTMENT ADJUSTMENTS

6—8 500 MHz AND 25 MHz Use this procedure to make adjustments to the 500 MHz and 25 MHz

MARKER ADJUSTMENT marker assemblies (on the RF Deck) and to the A6 or A24 ALC/Fre-
quency Instruction PCB (A24 is used on 54154A—54177A). Perform this
procedure only if:

O The unit is a model 54117A through 54177A. (For models
54107A, 54109A, and 54111A, go to paragraph 6-11 on page 6-43).
O The unit displays frequency errors.
O One or more RF Deck components—except Down Converter— has
been replaced.
Measurement Technique
SYSTEM U This procedure uses a special 541XXA operating mode that displays
MENU the 500 MHz and 25 MHz markers on the internal monitor. The
DISK UTILITIES marker waveforms appear on a screen display with the horizontal
SYSTEM SETUP axis graduated in frequency units. (These units are meaningless and
are used only to quantisize the waveform width.)
DATA POINTS
RESET [ During this procedure, if the 541XXA does not display the marker(s)
CONFIGURE: as described it is probably due to a failure to frequency-lock with the
SOURCE current marker adjustment settings. To overcome this problem, ad-
just the 500 MHz and 25 MHz marker sensitivity variable resistors
ANALYZER until markers are displayed and then press the Self Test key. The
PLOTTER 541XXA will perform a major frequency calibration and produce an
APPLICATIONS accurate display.
GPIB MODE
Required Test Equipment
USE 0O THEN
PRESS SELECT [ Oscilloscope, dual channel with two X10 probes

Preliminary
[J Remove the 541XXA top cover. (Refer to Chapter 7, paragraph 7-2
RESET MENU for instructions.)
RESET IS ,
CONFIGURED O Perform the ALC Pre-Adjustment procedure (paragraph 6-6) before
TO KEEP: performing this procedure.
CAL DATA
Marker Adjustment
MARKERS
LIMITS Step 1. Disconnect any detectors connected to the signal channel in-
RESET puts.
RESET TO .
EACTORY Step 2. Press the System Menu key and select RESET from the dis-
DEEAULTS played menu (top left) using the Menu up/down and Select
keys.
USE O THEN
PRESS SELECT
Step 3. From the RESET MENU (bottom left) select RESET TO

FACTORY DEFAULTS.
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500 MHz AND 25 MHz

ADJUSTMENTS MARKER ADJUSTMENT
Step 4. Using the Menu up/down and Select keys, configure the
CHANNEL: 1 541XXA for a power measurement using Input A , as fol-
INPUT: A lows:
TRANSMISSION
RETURN LOSS [ | 1C}f}toose SELECT INPUT, from the CHANNEL menu (top
SWR eft)
POWER B Then choose NON-RATIO A, from the SELECT INPUT
DTE menu (middle left).
VIEW CAL
B Select POWER, when you are returned to the CHANNEL
SELECT INPUT
menu.
TRACE MEMORY
REF LINE Step 5. Press Channel 2 Display On/Off key to off.
USE 0O THEN
PRESS SELECT Step 6. Press the Output Power key, and. set the power level 10 dB
below the Reset level, as shown in the table at bottom left.
Step 7. Press the Frequency and Select keys to display the CEN-
CHANNEL: 1 TER/WIDTH menu.
SELECT INPUT
N Step 8. Set the WIDTH to 0.4 GHz (Center frequency will be set in
ON-RATIO . .
A a later step; for now, leave it at its default value.)
B Step 9. Set the 541XXA for the Service Mode of operation, as fol-
R lows:
RATIO: B Press the Self Test key.
AR
B/R B When the Channel LED’s begin flashing, sequentially
USE 0 THEN press the Frequency, Markers, and Leveling keys.
PRESS SELECT

Without With
Model
Attenuator | Attenuator
54117A +0 dBm -1 dBm
54119A - +0 dBm -3 dBm
54147A
54154A — —6dBm -9 dBm
54169A
54177A -9 dBm —-12 dBm

B The 541XXA will now display the main service mode
menu (next page).

S41IXXA MM
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500 MHz AND 25 MHZ

MARKER ADJUSTMENT ADJUSTMENTS

1 - direct control of frequency dacs
2 - diagnostic markers on/off
3 - frequency | ocking on/of f
4 - frequency error nmessage on/off
5 - enabl e dual autozero
6 - extended cpu sel f-test node
7 - additional start sweep | ocking enabl e/ di sabl e
8 - 100 ms delay at start of sweep enabl e/ disable
9 - variable delay for each data point
0 - ALC square wave test
stest return to normal operation
Step 10. Press the Data Entry “2” key to select the diagnostic markers

status menu (below).
di agnosti c marker status
1 - markers on
2 - markers off
NOTE: if markers on and in cw node, the cw
filter will be set according to sweep wi dth.
clear return to service node nmain nenu
stest return to normal operation
Step 11. Press the Data Entry “1” key to turn the marker display on.
Step 12. Press the Self Test key.
Step 13. When self test completes, the display should resemble that

shown in Figure 6-10.

NOTES
o If the 541XXA fails self test, press the Select key to
obtain a measurement display.
* The 500 MHz markers are one graticle division in
height; the 25 MHz markers are one-half division.
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ADJUSTMENTS

500 MHz AND 25 MHz
MARKER ADJUSTMENT

541XXA Model

Set Frequency

1: TRANSMSSN (A) 0.1dB/DIV OFFSET -59.6 dB
2: OFF

541117A

FREQUENCY
MENU

CENTER
2.500 GHz

WIDTH
0.0500 GHz

PRESS SELECT
FOR
START/STOP

CENTER: 2.5000 GHz WIDTH: 0.5000 GHz [1: NO CAL
401 pts LEVEL: +9.0 dBm

100 MHz/DIV DATA

(GHz)
54117A, 8.400
54119A
54128A 12.2
54130A 19.800
54131A 15.800
54136A 26.300
54137A 19.800

54147A. 54154A
thru 54177A

Figure 6-10. Special Markers Mode Display

Step 14.

Step 15.

Step 16.

Step 17.

Step 18.

Load the RF output connector by connecting an appropriate
560 Series detector. However, DO NOT connect the detector
to a channel input (Input A, B, or R).

Press the Frequency key to display the CENTER/WIDTH
menu

Set the CENTER frequency to the value shown in the table
at left for the model being tested.

Connect a BNC-to-BNC cable from the 541XXA Horizontal
Output connector to the oscilloscope "X" input.

Place the oscilloscope in "XY" and adjust the horizontal gain
for a full display.

S41IXXA MM
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500 MHz AND 25 MHZ
MARKER ADJUSTMENT

ADJUSTMENTS

541XXA Model

Level (Volts)

54117A, 54119A -0.70
54128A -1.25
54130A -1.25
54131A -2.00
54136A -0.70
54137A thru 54177A —-0.60
Frequenc
541XXA Model (gHz) y

54117A, 54119A 25

54128A 8.5

54130A 13

54131A 10.5
54136A 17.5
54137A thru 54177A 25

Step 19. Remove the cover from the 25 MHz Module and connect a
X10 probe between the oscilloscope CH2 Input and U3-pin 3

(Figure 6-11).

NOTE
Figure 6-11 shows the 25 MHz and 500 MHz modules
ganged together, as they are for the 54137A and
54147A. Although the two units are separated on the
other models, the adjustments are in the same relative

locations.

Step 20. Adjust R80 (Figure 6-5 or 6-6, Page 6-14) for the voltage
value shown in the table at left. (These voltages will be re-
ferred to as “trip” levels in a later step.)

Step 21. Set the 500 MHz I/F tracking potentiometer R21 (Figure 6-
11) fully counter-clockwise.

Step 22. Press the Frequency and Select keys to select the CENTER/

WIDTH menu.

Step 23. Set the WIDTH to 0.5 GHz and the CENTER frequency
0.5 GHz above the low band edge frequency of the unit, as
shown in the table at left.

500 MHz IF Gain

/

. 500 MHz Module
(access via\ hold in case) us 25 MHz IF Gain

I

|

(]

=]

—+ L1

His

10

o B

—
[ (- 10O 3

= O

L1

O

25 MHz Module

R21
500 MHz IF Tracking

Figure 6-11. 25 MHz and 500 MHz Modules Adjustment Locations (54137A thru 54177A )
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500 MHz AND 25 MHZ

ADJUSTMENTS MARKER ADJUSTMENT
Step 24. Adjust the 500 MHz IF gain and the 25 MHz IF gain poten-
tiometers (Figure 6-11) to obtain all marker with no spuri-
541XXA Model Frequency ous, as observed on the 541XXA display (Figure 6-12).
(GHz)
54117A, 54119A 8.0 ; g'?:éNSMSSN (A) 0.1 dB/DIV OFFSET -59.6 dB
54128A 12.0 FREQUENCY
MENU
54130A 19.5 CENTER
2.500 GH
54131A 15.5 WIDTH z
54136A 26.0 0.0500 GHz
54137A thru 54177A 195 MMMMAﬁMMMMn
PRESS SELECT
FOR
START/STOP
CENTER: 2.5000 GHz WIDTH: 0.5000 GHz [T; NO CAL
100 MHz/DIV
401 pts 7 LeveL: +9.0 dam m

Figure 6-12. 541XXA Display of 500 MHz Markers

NOTE

500 MHz spurious on the 54117A/54119A are accept-
able provided they are less than 3 MHz. (To determine
width, use the main and relative cursor, as described in
steps 32 thru 36, below.)

Step 25. Set the CENTER frequency to 0.5 GHz below the model’s
high-end frequency, as shown in the table at top left.
Step 26. If fitted, adjust the 500 MHz I/F tracking potentiometer
541XXA Model | Frequency (GHz) R21 (Figure 6-9) to obtain all marker with no spurious, as
54117A, 2.5 observed on the 541XXA display (Figure 6-10).
54119A
54128A 8.5 Step 27. Press the Self Test key. Repeat steps 24 through 26 until
54130A 13 the unit passes self test.
54131A 10.5
S4136A 175 Step 28. Press the Frequency and Select keys to display the CEN-
- TER/ WIDTH menu.
54137A thru 2.5
S4LTTA Step 29. Set WIDTH to 0.75 GHz and CENTER to 0.5 GHz above the
model’s low-end frequency, as shown in the table at left.
Step 30. On the 500 MHz module, increase the 500 MHz IF Gain po-
tentiometer (Figure 6-11) until spurious 500 MHz markers
appear, or until saturation occurs (Figure 6-13). Reduce the
gain until the spurious markers disappear.
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500 MHz AND 25 MHZ
MARKER ADJUSTMENT

ADJUSTMENTS

% '(I;I'?:éNSMSSN (A) 0.1dB/DIV OFFSET -59.6 dB 541117A

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i | FREQUENCY
MENU

CENTER
2.500 GHz

WIDTH
0.0500 GHz

PRESS SELECT
FOR
START/STOP

CENTER: 2.5000 GHz WIDTH: 0.5000 GHz |1: NO CAL
10 MHz/DIV DATA
401 pts LEVEL: +9.0 dBm

Figure 6-13. 500 MHz Markers in Saturation

NOTE

For 54117A and 54119A spurious 500 MHz markers at
mid 500MHz marker points (example: 2.750GHz for the
54117A) will normally be present when the gain is in-
creased sufficiently to give adequate markers at

8.5 GHz. Confirm that these mid-marker-spurious
widths are less than 3 MHz. Spurious markers close in
on either side of the main 500 MHz marker, as shown
in figure 6-14, are not acceptable and the gain should
be reduced to remove them. (To determine width, use
the main and relative cursor, as described in steps 32
thru 36, below.)

% '(I;I'?:éNSMSSN (A) 0.1dB/DIV OFFSET -59.6 dB 541117A

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | FREQUENCY
: MENU

CENTER
2.500 GHz

3 WIDTH
7777777777777777777777777777777777 A | 0.0500GHz

PRESS SELECT
FOR
START/STOP

CENTER: 2.5000 GHz WIDTH: 0.5000 GHz [1: NO CAL
100 MHz/DIV DATA

401 pts LEVEL: +9.0 dBm

Figure 6-14. 500 MHz Markers Showing Spurious-Signal Response

Step 31. Set WIDTH to 0.05 GHz.

Step 32. Press the Cursor On/Off key to on.
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500 MHz AND 25 MHZ

ADJUSTMENTS MARKER ADJUSTMENT
Step 33. Rotate the Data Entry knob to position the main cursor to
the low-frequency edge of the displayed marker.
Step 34. Press the Relative cursor key to display the relative cursor.
CURSOR Step 35. Rotate the Data Entry knob to position the relative cursor to
NON-RATIO the high-frequency edge of the displayed marker.
1. XX.XXdB . . .
d Step 36. Read the relative cursor width from the displayed menu
2: XXXX GHz (eft).
RELATIVE Step 37. Adjust thg 500 MHz Gain potentiometer (Figure 6-11) for a
1: XX.XXABr marker width of 20 +3 MHz.
XXXXX GHz Step 38. Press the Frequency and Select keys to display the CEN-
TER/ WIDTH menu.
Between 17 and 23 GHz
Step 39. Set WIDTH to 0.05 GHz and CENTER as shown in the table
at middle-left.
541XXA Model |Frequency (GHz) Step 40. For all models that have R21 installed (Figure 6-11), adjust
R21 to:
54117A, 8.0
54119A . .
B Increase the width of the 500 MHz marker until satura-
54128A 12.0 . .
tion occurs (Figure 6-13).
54130A 19.5
54131A 155 B Decrease marker width until the marker just comes out
54136A 26.0 of saturation; note its width value.
54137A 19.5
54147A B Reduce marker width to 12.5 MHz; -0, +3.5 MHz, as ob-
54154A 19.5 served on the CURSOR menu.
54177A
Step 41. For all units not fitted with R21 marker adjustment pot:
B Confirm that the 500MHz marker is present and of the
correct width, 12-26MHz, as observed in the cursor menu.
541XXA Model |Frequency (GHz)
Sa117A 5 Step 42. Press the Frequency and Select keys to display the CEN-
54119A ' TER/ WIDTH menu.
54128A 8.5 Step 43. Set WIDTH to 0.75 GHz and CENTER as shown in the table
54130A 13 at bottom left.
54131A 10.5
54136A 17.5
54137A thru 2.5
54177A

S41IXXA MM
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500 MHz AND 25 MHZ
MARKER ADJUSTMENT ADJUSTMENTS

Step 44. Connect the oscilloscope’s CH 2 (Y-input) to U3, pin 2 (Fig-
ure 6-11), using a X10 probe.

Step 45. Remove the cover from the Divider Module and adjust C16
(Figure 6-15) for an optimum marker response, as shown in
Figure 6-16.)

C16 TCXO

sdo = ° ]

Figure 6-15. Divider Module

Step 46. Press the Frequency and Select keys to display the CEN-
TER/ WIDTH menu.

Figure 6-16. Marker Reponse on Oscilloscope

Step 47. Set WIDTH to 0.3 GHz.

Step 48. Reduce the CENTER frequency by 0.25 GHz.
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ADJUSTMENTS

500 MHz AND 25 MHZ
MARKER ADJUSTMENT

Adjust the 25 MHz IF Gain potentiometer (Figure 6-11) to
provide a spurious signal on oscilloscope (Figure 6-17). En-
sure that the maximum value does not exceed that shown
in the table at left for the model under test.

Model Maximum Spurious Step 49.
Marker Size (Volts)

54117A, 16
54119A

54128A, 12
54130A

54131A 15
54136A 10
54137A — 11
54177A

Spurious signal
should be <1V

Figure 6-17. Oscilloscope Spurious Signal Display

Step 50.

Increase the center frequency and observe the spurious-sig-
nal level, as follows:

B Note the level of the spurious signals at the current cen-
ter frequency.

B While observing the spurious-signal levels for worst-case
response (highest amplitude), increase the center fre-
quency in 300 MHz increments to the high end of the
range or until spurious markers are no longer visible.

NOTE

If the spurious signal is greater than the value listed in
the table top left, adjust the 256MHz gain pot (figure 6-
11) to reduce it to the level in the table.

B Return the center frequency to the point of worst-case
spurious-signal response.

S41IXXA MM
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500 MHz AND 25 MHZ
MARKER ADJUSTMENT

ADJUSTMENTS

B Record the values of the thick and thin portion of the dis-
played waveform (Figure 6-18).

Thick
Thin
Marker Size in Volts
Model
Thick Thin

gii%gﬁ' 35 >5.0 Figure 6-18. Oscilloscope “Thick and Thin Portion” Display

54128A 2xTrip  |>2xTrip

54130A 2xTrip  |>2xTrip Step 51. Verify that the thick and thin portions of the above wave-

54131A 1.5xTrip | >1.5xTrip form exceed the values shown in the table at left.

54136A 2xTrip | >2xTrip Step 52. Set the oscilloscope CH2 input multiplier for 0.2 V/div.

54137A 35 >5.0

Er,hL{;LLIWA Step 53. Verify that the noise level is 250 mV or less (Figure 6-19).

* The trip voltage is measured on U3,
pin 3, in the 25 MHz module. This
voltage varies with frequency and
must be measured to determine its
value at the 541XXA output frequency.

<250 mV

Figure 6-19. Oscilloscope Noise Level Display

Step 54.

Connect a counter to the 25 MHz output from the divider
module (Figure 6-15), and adjust the TCXO crystal for a
counter reading of 25 MHz +5Hz.
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ADJUSTMENTS

HETERODYNE BAND 25 MHz
MARKER VERIFICATION

6‘9 HETERODYNE BAND
25 MHz MARKER
VERIFICATION FOR
54117A, 54147A, 54161A,
54169A, or 54177A

FREQUENCY
MENU

CENTER
XX XXX GHz

WIDTH
0.025 GHz

PRESS SELECT
FOR
START/STOP

Use this procedure to check the 25 MHz markers throughout the het-
erodyne band of models 54117A, 54147A, 54161A, 54169A, 54177A .
This procedure uses the same measurement technique as used in the
500 MHz and 25 MHz marker adjustment procedure to verify that the
heterodyne band 25 MHz markers are present and of the correct width.
If any problems are found, the unit is defective and no adjustment
should be attempted.

Required Test Equipment
O Oscilloscope, dual channel with two X10 probes

Preliminary

[J Remove the 541XXA top cover. (Refer to Chapter 7, paragraph 7-2
for instructions.)

Procedure

Step 1. Perform steps 1 through 12 of the 500 MHz and 25 MHz
Marker Adjustment procedure (page 6-26).

Step 2. Press the Frequency and Select keys to display the CEN-
TER/WIDTH menu (left).

Step 3. Set WIDTH to 0.25 GHz and CENTER frequency to the first
value listed in the table below.

Set Frequenc Set Frequenc

Test ( ng) y Test ( Gljz) y
1 0.135 6 1.100
2 0.300 7 1.300
3 0.500 8 1.500
4 0.700 9 1.700
5 0.900 10 1.900

Step 4. The 25 MHz markers should be displayed on the Channel 1
trace. Verify that there is a marker at each 25 MHz point
and there are no spurious markers. Use the cursor as neces-
sary to identify each 25 MHz point.

Step 5. Set the center frequency to each of the remaining frequen-
cies in the table. Verify the markers as in step 4.

Step 6. Press the Output Power key and set the power level to
0 dBm or minimum output power level. Repeat steps 2
through 5.

S41IXXA MM
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ALC/RF POWER ADJUSTMENT
FOR MODELS 54117 A-- 54147A ADJUSTMENTS

6—10 ALC/RF POWER

ADJUSTMENT FOR
MODELS 54117A —
54147A

Use this procedure to make final adjustments to the A6 ALC/Fre-
quency Instruction PCB for models 54117A through 54147A. For mod-
els 54107A, 54109A, and 54111A, go to paragraph 6-12, ALC/RF Power
Adjustment For RF Band Models. For models 54154A through 54177A,
go to paragraph 6-11, ALC/RF Power Adjustment For Models 54154A—
54177A.

This procedure is in three parts: Reference Voltage Adjustment, Power
Output Adjustment, and ALC Operating Point Adjustment. All vari-
able resistors (Rx) and test points (TPx) referred to in this procedure
are on the A6 ALC/Frequency Instruction PCB. The variable resistor
designations (Rx) referenced in the following procedures are for the
D35429-3 version of the A6 PCB.

Required Test Equipment

U Power Meter, with suitable matching power sensor
O Digital Voltmeter, with 4-1/2 digits resolution

[ Oscilloscope, dual channel with two X10 probes

0 ANRITSU RF Detector to match 541XXA model

Preliminary

[J Remove the 541XXA top cover. (Refer to Chapter 7, paragraph 7-2
for instructions.)

A6 PCB Configuration
O Verify the jumper configuration of the A6 PCB per table below.

541XXA PCB Jumpers Jumpers
Model 35 36 37 38 39

54117A 2&3 2&3 1&2* 2&3 1&2
(bottom) (bottom)

54147A 2&3 1&2 1&2* 2&3 2&3
(bottom) (top)

All Others 1&2 2&3 1&2* 2&3 either
(top) (bottom)

[Use pins 2 & 3 if performing adjustment prior to Temperature Compensation procedure.
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ALC/RF POWER ADJUSTMENT

PRESS SELECT

RESET MENU

RESET IS
CONFIGURED
TO KEEP:

CAL DATA
MARKERS
LIMITS
RESET

RESET TO
FACTORY
DEFAULTS

USE O THEN
PRESS SELECT

ADJUSTMENTS FOR MODELS54117 A-- 54147A
SYSTEM Reference Voltage Adjustment
MENU O If the ALC Pre-Adjustment procedure (paragraph 6-6) was per-
DISK UTILITIES formed during this session, proceed with the Power Output Adjust-
SYSTEM SETUP ment procedure, below. Otherwise, perform Reference Voltage Ad-
DATA POINTS justment in Steps 1 through 5 of the pre-adjustment procedure.
Then proceed with the Power Output Adjustment procedure, below.
RESET
CONFIGURE: Power Output Adjustment
SOURCE [ The pre-adjustment and final adjustment procedures for power out-
ANALYZER put adjustment are identical, except for certain measurement toler-
PLOTTER ances. Perform the procedure in paragraph 6-6 at this time as the fi-
APPLICATIONS nal ngustmept. If the pre-.adjus?:ment pI.'ocedure was performed in a
previous session, perform it again to verify the adjustments and to
GPIB MODE make necessary corrections. Then, proceed to the ALC Flatness Ad-
USE O THEN justment procedure, below.

NOTE

Pre-adjustment specification is £0.5 dB, but at this
point the specification is tightened to £0.05 dB.

ALC Flatness Adjustment

Step 1. Press the System Menu key and select RESET from the dis-
played menu (top left) using the Menu up/down and Select
keys.

Step 2. From the RESET MENU (bottom left) select RESET TO
FACTORY DEFAULTS.

Step 3. Press the Frequency key to display the START/STOP menu.

B For all models, except 54117A and 54147A: Set START
and STOP for the low- and high-end frequencies.

B For 54117A and 54147A: Set START for 2.0 GHz and
STOP for the high-end frequency.

Step 4. Press Channel 2 Display On/Off key to off.

S41IXXA MM
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ALC/RF POWER ADJUSTMENT
FOR MODELS 54117 A-- 54147A

ADJUSTMENTS

Step 5. Press the Menu up/down and Select keys, configure the
CHANNEL: 1 541XXA for a power measurement using Input A, as follows:
INPUT: A
TRANSMISSION B Choose SELECT INPUT, from the CHANNEL menu (top
RETURN LOSS left)
SWR
Bl Then choose NON-RATIO A, from the SELECT INPUT
POWER menu (middle left).
DTF
VIEW CAL B Select POWER, when you are returned to the CHANNEL
SELECT INPUT ment.
TRACE MEMORY Step 6. Press the Output Power key, and set to 5 dB below the Reset
REF LINE level.
USE O THEN _
PRESS SELECT Step 7. Press the Graticule On/Off key to on.
Step 8. Connect a suitable 560 or 5400 Series detector between the
Input A and RF Output connectors.
CHANNEL: 1 Step 9. Press the Channel 1 AutoScale key.
SELECT INPUT
NON-RATIO Step 10. Observe the Channel 1 trace on the 541XXA display.
A
5 Step 11. Adjust AGR90 (Figure 6-5, page 6-14) to obtain a flat
trace per the output power flatness specifications shown in
R the table below.
RATIO:
AR Model Without Attenuator With Attenuator
B/R 54117A, 54130A, +0.5 dB +1.0 dB
USE O THEN S4137A
PRESS SELECT 54119A, 54128A, +0.4 dB +0.9 dB
54131A
54136A +1.0dB +2.5dB
54147A +0.75dB +1.0dB
Step 12. If a flat trace can not be obtained, move jumper A6P2 to the

other end of header J1 and repeat the adjustment of AGR90.
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ADJUSTMENTS

ALC/RF POWER ADJUSTMENT
FOR MODELS 54117 A-- 54147A

Model

Without
Attenuator

With
Attenuator

54117A

+12 dBm

+10 dBm

54119A —
54147A

+12 dBm

+9 dBm

HEEEN

Bogu

S signals:—:—disr‘egar‘d

o Trace £ 1L

VA etrace

1=

|5V=

Y

Waveform at TP28, 54117-54136A

Bogu

s signals--disregard

Oscillations

Trace,, I

ﬂw%ll Hrt

It

l“ HHH

- R atrage

1=

|5V=

-Y

Waveform at TP28 with Oscillations

ALC Operating Point Adjustment

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Press Output Power and set the power level as shown in the
table at top left.

Set oscilloscope controls as follows:

B Horizontal Sweep: X-Y mode

B CH 1 vertical sensitivity: 1V/div

B CH 2 vertical sensitivity: 0.5V/div (with X10 probe)

B CHI1 input: DC

B CH2 input: DC

Connect a BNC-to-BNC cable between the 541XXA rear
panel Horizontal Output connector and CH1 (X Input) on the

oscilloscope.

Adjust the position controls on the oscilloscope for a flat
trace in the center of the screen.

Connect the oscilloscope’s CH2 probe to A6TP28 (Figure 6-
5, page 6-14); connect the probe ground clip to the 541XXA
chassis.

Observe that the oscilloscope displays a waveform with a
negative dc component (middle left).

For 54117A through 54136A:

B Adjust A6R133 to move the oscilloscope trace more posi-
tive until the trace oscillates (bottom left). and/or the
541XXA Unleveled LED lights.

B Adjust A6R133 back two turns (trace more negative).

For 54137A and 54147A:

B Adjust A19R31 on the multiband controller (Figure 6-8,
page 6-19) to move the oscilloscope trace more positive
until the trace oscillates and/or the 541XXA Unleveled
LED lights.

B Adjust A19R31 back two turns (trace more negative).

S41IXXA MM
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ALC/RF POWER ADJUSTMENT
FOR MODELS 54117 A-- 54147A

ADJUSTMENTS

Model

Without
Attenuator

With Step 8.

Attenuator

54117A

+12 dBm

+10 dBm

54119A —
54147A

+12 dBm

+9 dBm Step 9.

Step 10.

Step 11.

Reduce the RF power by 12 dB for all units except 54117A
with attenuator. Reduce the RF power by 11dB for 54117A
with attenuator.

Observe the oscilloscope display and verify that there are
no oscillations present. If oscillations are present, readjust
A6R133 (A19R31 for 54137A/54147A) negative or positive
until the oscillation stops. Continue the adjustment one
turn past the point where oscillation stops.

If potentiometer A6R133 (A19R31) was readjusted in step
9, again set the output power level as shown in the table at
top left and confirm that no oscillations are present.

For the 54117A and 54147A, go to paragraph 6-12 (page 6-
50) to perform adjustments for the 0.01 to 2 GHz band. For
all other models, go to paragraph 6-13 (page 6-57), Tempera-
ture Compensation Adjustments.
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ADJUSTMENTS

ALC/RF POWER ADJUSTMENT
FOR MODELS54154A -- 54177A

6—1 1 ALC/RF POWER
ADJUSTMENT FOR
MODELS 54154A —
54177A

Use this procedure to make final adjustments to the A24 ALC/Fre-
quency Instruction PCB for models 54154A through 54177A.

This procedure is in four parts: Reference Voltage Adjustment, Power
Output Adjustment, Minimum RF Power When Set to Maximum RF
Power Check, and ALC Operating Point Adjustment. All variable resis-
tors (Rx) and test points (TPx) referred to in this procedure are on the
A24 ALC/Frequency Instruction PCB.

Required Test Equipment

U Power Meter, with suitable matching power sensor
O Digital Voltmeter, with 4-1/2 digits resolution

[ Oscilloscope, dual channel with two X10 probes

0 ANRITSU RF Detector to match 541XXA model

A24 PCB Configuration

O If the Temperature Compensation Adjustment (paragraph 6-14) is
to be performed, install J7 jumper between pins 2 and 3. Otherwise,
install J7 jumper between pins 1 and 2. (Pins 1 and 2, temperature
compensation is on; pins 2 and 3, temperature compensation is off.)

S41IXXA MM

6-43




ALC/RF POWER ADJUSTMENT

FOR MODELS54154A -- 54177A

ADJUSTMENTS

SYSTEM
MENU

DISK UTILITIES
SYSTEM SETUP
DATA POINTS
RESET
CONFIGURE:
SOURCE
ANALYZER
PLOTTER
APPLICATIONS
GPIB MODE

USE O THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED
TO KEEP:

CAL DATA
MARKERS
LIMITS
RESET

RESET TO
FACTORY
DEFAULTS

USE O THEN
PRESS SELECT

FREQUENCY
MENU

START
02.000 GHz

STOP
XX XXX GHz

PRESS SELECT
FOR
CENTER/WIDTH

Reference Voltage Adjustment

O If the ALC Pre-Adjustment procedure (paragraph 6-6) was per-
formed during this session, proceed with the Power Output Adjust-
ment procedure, below. Otherwise, perform Reference Voltage Ad-
justment in Steps 1 through 5 of the pre-adjustment procedure.
Then proceed with the Power Output Adjustment procedure, below.

Power Output Adjustment

[ The pre-adjustment and final adjustment procedures for power out-
put adjustment are identical, except for certain measurement toler-
ances. Perform the procedure in paragraph 6-6 at this time as the fi-
nal adjustment. If the pre-adjustment procedure was performed in a
previous session, perform it again to verify the adjustments and to
make necessary corrections. Then, proceed to the ALC Flatness Ad-
justment procedure, below.

NOTE

Pre-adjustment specification is 0.5 dB, but at this
point the specification is tightened to +0.05 dB.

Minimum RF Output Power Check

U This procedure checks that the Source module’s RF output power is
0.5 dBm greater the 541XXA specified output power level when the
cursor is set to the maximum output power setting.

Step 1. Press the System Menu key and select RESET from the dis-
played menu (top left) using the Menu up/down and Select
keys.

Step 2. From the RESET MENU (bottom left) select RESET TO
FACTORY DEFAULTS.

Step 3. Press the Output Power key and rotate the Data Entry
knob to maximum allowable power level (maximum over-

range).

Step 4. Press the Frequency key to display the START/STOP menu
(left).

B Set START for the 2.0 GHz.
B Set STOP for the high-end frequency.
Step 5.  Press Channel 2 Display On/Off key to off.

Step 6.  Connect the ANRITSU RF detector between the RF Output
and the Input A connectors.
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ALC/RF POWER ADJUSTMENT

ADJUSTMENTS FOR MODELS54154A -- 54177A
Step 7. Press the Cursor On/Off key.
CHANNEL 1
MOVE CURSOR Step 8. Press the Select key.
TO
MAXIMUM Step 9. Choose MINIMUM from the displayed menu (top left); then
press Select to return to the CURSOR menu.
MINIMUM
NEXT MKR Step 10. Record the frequency from the displayed Cursor menu (mid-
dB SEARCH dle left).
X. XX dBr
SETUP Step 11. Press the Frequency key to display the CENTER/WIDTH
OPTIONS ment.
SET CHAN 2 Step 12. Set the WIDTH to 500 MHz, and set the CENTER fre-
USE ¢ THEN quency to the frequency recorded in Step 9.
PRESS SELECT
Step 13. Repeat steps 6 through 9, above.
Step 14. Press the Frequency key to display the CENTER/WIDTH
menu.
CURSOR
Step 15. Set the CENTER frequency to the frequency recorded from
1: XX.XXdB the actions performed in Step 12, above.
2: XXXX GHz
Step 16. Connect the power sensor to the power meter; calibrate the
1 XXXXABr power meter and set the CAL FACTOR for the frequency
set in Step 15, above.
XXXXX GHz
Step 17. Connect the power sensor to the 541XXA RF Output
connector.
Step 18. Read the power meter and ensure that the reading is = 0.5
dBm above the guaranteed RF output power level.
FREQUENCY
MENU , o
CENTER fica;é%le: For 54169A with attenuator, ensure reading is
XX.XXX GHz =1.0 abm.
WIDTH
0.500 GHz
PRESS SELECT
FOR
CENTER/WIDTH
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ALC/RF POWER ADJUSTMENT
FOR MODELS54154A -- 54177A

ADJUSTMENTS

ALC Flatness Adjustment

FREQUENCY
MENU
START Step 1. Press the Frequency key to display the START/STOP menu
02.000 GHz (left).
STOP M Set START for the 2.0 GHz.
XX XXX GHz
PRESS SELECT B Set STOP for the high-end frequency.
FOR
CENTER/WIDTH Step 2. Press Channel 2 Display On/Off key to off.
Step 3. Press the Menu up/down and Select keys, configure the
541XXA for a power measurement using Input A, as follows:
CHANNEL: 1
INPUT: A B Choose SELECT INPUT, from the CHANNEL menu (top
TRANSMISSION left)
RETURN LOSS B Then choose NON-RATIO A, from the SELECT INPUT
SWR menu (middle left).
POWER
DTE B Select POWER, when you are returned to the CHANNEL
menu.
VIEW CAL
SELECT INPUT Step 4. Press the Output Power key, and set to the power level 5 dB
TRACE MEMORY below Reset power, as shown in the table below.
REF LINE
USE O THEN M - With
odel Without Attenuator
PRESS SELECT Attenuator
54154A thru 54169A -1 dBm —4 dBm
54177A —4 dBm —7 dBm
CHANNEL: 1 i
SELECT INPUT Step 5. Press the Graticule On/Off key to on.
NON-RATIO Step 6. Connect a suitable 560 or 5400 Series detector between the
A Input A and RF Output connectors.
B
R Step 7. Press the Channel 1 AutoScale key.
RATIO: Step 8. Observe the Channel 1 trace on the 541XXA display.
AR
B/R
USE 0O THEN

PRESS SELECT
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ALC/RF POWER ADJUSTMENT

ADJUSTMENTS FOR MODELS54154A -- 54177A
Step 9. Adjust A24R90 (Figure 6-6, page 6-14) to obtain a flat
trace per the output power flatness specifications shown in
the table below.
Model Without Attenuator With
Attenuator
54154A thru 54169A +1.0 dB +2.0dB
54177 +1.0 dB +3.0 dB
Model Without With
Attenuator | Attenuator  Step 10. If a flat trace can not be obtained, move jumper A24P2 to
54154A 6 dBm —9dBm the other end of header J1 and repeat the adjustment of
thru 54169A A24R90.
54177A —9dBm | —12dBm ) ) )
ALC Operating Point Adjustment
Step 1. Press Output Power and set the power level to the value
shown in the table shown at top left.
‘ ‘ ‘ % ‘ ‘ Step 2. Set oscilloscope controls as follows:
Bogus signalsz-disregard B Horizontal Sweep: X-Y mode
Trace B CH 1 vertical sensitivity: 1V/div
I B CH 2 vertical sensitivity: 0.5V/div (with X10 probe)
A etraié:e
T B CHI1 input: DC
1v=| |5v= Ly
Waveform at TP28 B CH2 input: DC
Step 3. Connect a BNC-to-BNC cable between the 541XXA rear
panel Horizontal Output connector and CH1 (X Input) on the
oscilloscope.
Step 4. Adjust the position controls on the oscilloscope for a flat
trace in the center of the screen.
Step 5. Connect the oscilloscope’s CH2 probe to A24TP28 (Figure 6-
9, page 6-20); connect the probe ground clip to the 541XXA
chassis.
Step 6. Observe that the oscilloscope displays a waveform with a
negative dc component (bottom left).
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ALC/RF POWER ADJUSTMENT
FOR MODELS54154A -- 54177A ADJUSTMENTS

Step 7. For 54154A through 54169A:

0.
o
«Q
c
w
g

nals--disregard

B Adjust A23R31 (Figure 6-9, page 6-20) to move the oscil-
loscope trace more negative until the trace oscillates.
and/or the 541XXA Unleveled LED lights.

Oscijllations

Trace , ¥

i \
ﬂwmiiiiiuwa MEIEWWWHHHHH‘ -

Retrace

B Adjust A23R31 back two turns (trace more positive).

£

For 54177A:

1v=| lsv= T Y

B Adjust A23R31 on the multi-band controller to move the
front part of the oscilloscope trace more negative until
the trace oscillates and or the unit becomes unlevelled.
(Some units may not become unlevelled or oscillate.)
Now, readjust A23R31 two turns to make the oscilloscope
trace more positive.

Waveform at TP28 with Oscillations

NOTE

Only the front part of the scope trace will move when
A23R31 is adjusted.

B Adjust A24R93 on the ALC PCB as A23R31 was adjusted
to set the end part of the trace to the correct level (that
is, two turns more positive from the unleveled and/or os-
cillation point).

If the end part of the scope trace is more negative than
the front part of the trace, adjust A24R93 to align both
parts of the scope trace.

If it is more positive leave the adjustment of A24R93 as
is.
Step 8.  For 54154A through 54169A:
B Increase the power output level by 10 dB.
B Observe the oscilloscope display and verify that there are
no oscillations present. If oscillations are present, read-
just A23R31 to made the front part of the trace more

negative until the oscillation stops.

B Now, readjust A23R31 one more turn to make the trace
more negative.
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ADJUSTMENTS

ALC/RF POWER ADJUSTMENT
FOR MODELS54154A -- 54177A

Step 9.

For 54177A:
B Increase the power output level by 10 dB.

B Observe the oscilloscope display and verify that there are
no oscillations present. If oscillations are present, read-
just A23R31 to made the front part of the trace more
negative until the oscillation stops.

B Now, readjust A23R31 one more turn to make the trace
more negative.

B If the end part of the trace is oscillating, readjust
A24R93 in concert with A23R31 to set the end part of the
trace to the correct level.

For the 54161A, 54169A, and 54177A, go to paragraph 6-12
to perform adjustments for the 0.01 to 2 GHz band.

S41IXXA MM
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ADJUSTMENTS

ALC/RF POWER ADJUSTMENT
FOR RFBAND MODELS

6—12 ALC/RF POWER

ADJUSTMENT FOR RF
BAND MODELS

Use this procedure to make (final) adjustments to the ALC/Frequency
Instruction PCB for models 54107A through 54111A and for the RF
(heterodyne) band of models 54117A, 54147A, 54161A, 54169A, and
54177A.

This procedure is in three parts: Reference Voltage Adjustment , Power
Output Adjustment Procedure, and ALC Operating Point Adjustment
Procedure. Unless otherwise noted, all variable resistors (Rx) and test
points (TPx) referred to in this procedure are on the ALC/ Frequency
Instruction PCB. For the 54154A—54177A, this is A24; for all others, it
is A6.

Required Test Equipment
[0 Digital Voltmeter, with 4-1/2 digits resolution

[ Oscilloscope, dual channel with two X10 probes
[0 ANRITSU RF Detector

Preliminary

[J Remove the 541XXA top cover. (Refer to Chapter 7, paragraph 7-2
for instructions.)

[ Set up test equipment as shown in Figure 6-20.

A6 PCB Configuration

O For 54107A, 54109A, and 54111A, verify the jumper configuration of
the ALC/Frequency Instructions PCB per table below. (For 54117A,
54147A, 54161A, 54163A, 54169A, and 54177A, jumpers were set in
paragraphs 6-10 and 6-11.)

D35429-3 PCB
PCB Jumpers 35429-3PC

Jumpers
J5 J6 J7 J8 J9
1&2 2&3 1&2* 1&2 2&3
(top) (bottom)

*Use pins 2 & 3 if performing adjustment prior to Temperature Compensation procedure.
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ALC/RF POWER ADJUSTMENT

PRESS SELECT

RESET MENU

RESET IS
CONFIGURED
TO KEEP:

CAL DATA
MARKERS
LIMITS
RESET

RESET TO
FACTORY
DEFAULTS

USE O THEN
PRESS SELECT

FOR RFBAND MODELS ADJUSTMENTS
541XXA Scalar Measurement System
SYSTEM C—————— —5--5 imoooiio
MENU DR e T
DISK UTILITIES q - SessOls RF Output
SYSTEM SETUP .o P
DATA POINTS O o oo © o)
RESET
CONFIGURE: 128 S Comect
SOURCE Anritsu ML 4803A \
ANALYZER Power Meter
PLOTTER i R R
APPLICATIONS 5555757y D Power Sensor*
GPIB MODE l *See Text
USE O THEN

Figure 6-20. Equipment Setup for ALC Pre-Adjustment Procedure

Power Output Adjustment

[ The pre-adjustment and final adjustment procedures for power out-
put adjustment are identical. Perform the Power Output Adjust-
ment procedure for RF models in paragraph 6-7 at this time as
the final adjustment. If the pre-adjustment procedure was
performed in a previous session, perform it again to verify
the adjustments and to make necessary corrections.

NOTE

Pre-adjustment specification is £0.5 dB, but is changed
to £0.05 dB for this step.

ALC Flatness Adjustment

Step 1. Press the System Menu key and select RESET from the dis-
played menu (top left) using the Menu up/down and Select
keys.

Step 2. From the RESET MENU (bottom left) select RESET TO
FACTORY DEFAULTS.

Step 3. Press the Frequency key to display the START/STOP menu
B For 54107A-54111A: Set START and STOP for the low-
and high-end frequencies.

B For 54117A, 54147A, 54161A, 54169A, 54177A: Set
START for 0.01 GHz and STOP for 2.0 GHz.

Step 4.  Press Channel 2 Display On/Off key to off.

S41IXXA MM
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ALC/RF POWER ADJUSTMENT

ADJUSTMENTS FOR RFBAND MODELS
Step 5. Press the Menu up/down and Select keys, configure the
CHANNEL: 1 541XXA for a power measurement using Input A, as follows:
INPUT: A
TRANSMISSION B Choose SELECT INPUT, from the CHANNEL menu (top
RETURN LOSS left)
SWR B Then choose NON-RATIO A, from the SELECT INPUT
POWER menu (middle left).
DTF mS
VIEW CAL elect POWER, when you are returned to the CHANNEL
menu.
SELECT INPUT
TRACE MEMORY Step 6. Press the Output Power key, and set output power to 5 dB
REF LINE below the Reset level.
USE O THEN .
PRESS SELECT Step 7. Press the Graticule On/Off key to on.
Step 8. Connect a suitable 560 or 5400 Series detector between the
Input A and RF Output connectors on the 541XXA front
CHANNEL: 1 panel.
SELECT INPUT h K
NON-RATIO Step 9. Press the Channel 1 AutoScale key
A Step 10. For the 54107A through 54111A, observe the Channel 1
B trace and adjust R91 (Figure 6-5 or 6-6, Page 6-14) to obtain
R a flat trace.
RATIO: B Press the Auto Scale key to increase the display resolu-
AR tion, as necessary.
B/R
USE O THEN B If the requisite flatness, per the table below, can not be
PRESS SELECT obtained, move jumper P4 the other end of header J4 and
repeat the adjustment of R91.
Model Output Impedance |Without Attenuator| With Attenuator
54107A 50 Ohms +0.3 dB +1.0dB
75 Ohms +0.5dB +1.2 dB
54109A 50 Ohms 0.4 dB +1.1 dB
75 Ohms +0.6 dB +1.3dB
54111A 50 Ohms +0.6 dB +1.3dB
75 Ohms +0.8 dB +1.5dB
Step 11. For 54117A, 54147A, 54161A, 54169A, 54177A equipped

with an internal attenuator:

B Go to the ALC Operating Point Adjustment.
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ALC/RF POWER ADJUSTMENT
FOR RFBAND MODELS

ADJUSTMENTS

Model

Power Level

54117A,
54147A

+10 dBm

54161A,
54169A

+4 dBm

54177A

+1 dBm

CURSOR
NON-RATIO
1: XX.XXdB
2: XXXX GHz

RELATIVE
1: XX.XXdB
X XXXX GHz

Power level variation

For 54117A, 54147A, 54161A, 54169A, 54177A without an
attenuator:

B Press the Frequency key to display the START/STOP

menu.
B Set STOP to the high-end frequency.

B Set the power output level to the reset power level shown
in the table at top left.

B Press the Channel 1 Auto Scale key.

B Press the Cursor On/Off key to display the CURSOR
menu (left).

B Using the Data Entry knob, move the main cursor to the
point on the 541XXA trace having the lowest amplitude.

B Press the Relative cursor key.

B Using the Data Entry knob, move the relative cursor to
the point on the 541XXA trace having the highest ampli-
tude.

B Verify that relative cursor readout is within +1.0 dB. Re-
adjust R90 or R91, as necessary.

B Reduce the power output level by 10 dB.
B Press the Channel 1 Auto Scale key.

B Repeat the power output variation measurement;
re-adjust R90 or R91, as necessary.

B Again set the power output level to the reset value, as
shown in the table at top left.

B Repeat the adjustment of R90 and R91 (last five bulleted
steps) as necessary until no further adjustment is re-
quired.
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ALC/RF POWER ADJUSTMENT

ADJUSTMENTS FOR RFBAND MODELS
Vodel Without With Step 12. For models 54107A, 54109A, and 54111A:
Attenuator | Attenuator )
B Set the power output level as shown in the table at left.
54107, +14 dBm | +12 dBm
54109,
54111 B Press the Channel 1 Auto Scale key .
50Q output
54107, +12 dBm +10 dBm | Adjust A6R112 (Figure 6-5, Page 6-14) fully clockwise.
54109,
%1%211 Ut B If oscillations are present on the trace, adjust A6GR183 un-
outpu til the oscillations stop.
54117A +12dBm | +10 dBm
54147A +12dBm | +9dBm B Go to the ALC Operating Point Adjustment.
54161A, -6 dBm -9 dBm
54169A ALC Operating Point Adjustment
54177A —-9dBm —12 dBm
Step 1. Press Output Power and set the power level as shown in the
table at top left.
Step 2. Set oscilloscope controls as follows:
B Horizontal Sweep: X-Y mode
B CH 1 vertical sensitivity: 1V/div
B CH 2 vertical sensitivity: 0.5V/div (with X10 probe)
B CHI1 input: DC
B CH2 input: DC
Step 3. Connect a BNC-to-BNC cable between the 541XXA rear
panel HORIZONTAL OUTPUT connector and CH1 (X Input)
‘ ‘ ‘ $ ‘ ‘ on the oscilloscope.
éogu% i&g‘nals:—‘:—disr‘egar‘d
B Adjust the position controls on the oscilloscope for a flat
I trace in the center of the screen.
AL =NV A VO O P
+ Step 4. Set the oscilloscope’s Channel 2 trace to center screen.
A etra:i:e
T Step 5. Connect the oscilloscope’s CH2 probe to A6TP28 (Figure 6-
we eV M 5, Page 6-14); connect the probe ground clip to the 541XXA
Waveform at TP28, 54117-54136A chassis.
Step 6. Observe that the oscilloscope displays a waveform with a

negative dc component (bottom left).
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ALC/RF POWER ADJUSTMENT
FOR RFBAND MODELS ADJUSTMENTS

Step 7. For models 54107A, 54109A, and 54111A:

B Adjust A6R183 until the waveform dc component value
is —3.5V 0.5V, as indicated by the oscilloscope trace.

B Note that this value is nominally 2.5V below the —1V “Up-
per Trip” value shown in Figure 6-21. This difference
value is labeled “A” in Figure 6-21.

ov

UPPER TRIP VALUE (-1V)
N

o~ o~ ___~__ _W_ TP28SIGNALDC VALUE
(PWR OUTPUT= 2 dB ABOVE RESET)

PR N TP28 SIGNAL DC VALUE
A (PWR OUTPUT REDUCED 12 dB)

g

I 2 LOWER TRIP VALUE (-8V)

Figure 6-21. RF Models ALC Operating Point Adjustment Point Diagram

B Verify that there are no oscillations present on the trace.

B Reduce the power output level 12 dB and measure the
waveform dc component.

B It should be —5.5V +0.5V (that is, it is nominally 2.5V
above the —8V “Lower Trip” value). If so, the adjustment
is complete.

B If trip value is incorrect, note the difference between the
measured dc component value and the lower trip value
(labeled “B” in figure).

B Adjust A6R183 so that difference value “A” is within
0.5V of difference value “B.”
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ALC/RF POWER ADJUSTMENT

ADJUSTMENTS FOR RFBAND MODELS
Step 8. For models 54117A, 54147A, 54161A, 54169A, 54177A :
B Verify that there are no oscillations present on the
oscilloscope trace and that the 541XXA
Unleveled LED does not light.
B If either condition is present:
For 54117A: adjust A6R133 (Figure 6-5, page 6-14) to
move the oscilloscope trace slightly more negative until
the oscillation and or unleveled conditions stops.
For 54147A: adjust A19R31 (Figure 6-8, page 6-19) to
move the oscilloscope trace slightly more negative until
the oscillation and or unleveled conditions stops.
For 54161A, 54169A, 54177A: adjust A23R31 (Figure 6-9,
page 6-20) to move the trace more positive until the oscil-
lation start.
B Reduce the power output level as follows:
For 54117A, reduce by 11 dB.
For 54147A, reduce by 12 dB.
For 54161A, 54169A, 54177A, increase by 10 dB.
. . B Verify that no oscillation or unleveled condition is pre-
Model Without With sent. If either condition is present, readjust AGR133
Attenuator | Attenuator (54117A), A19R31 (54147A), or A23R31 (54161A,
54107, +14 dBm | +12 dBm 54169A, 54177A) to move the oscilloscope trace slightly
gﬂg? more negative until the oscillation and or unleveled condi-
50Q output tions stops..
gﬂgg +12dBm | +10 dBm Step 9. For all models:
54111
75Q output B Remove the detector from the RF Output connector and
54117A, +12dBm | +9dBm verify that the Unleveled LED remains off.
54147A
54161A, -1 dBm -4 dBm B Again, set the power output level as shown in table at
54169A left. Verify that the Unleveled LED remains off.
54177A +1 dBm -2 dBm
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ADJUSTMENTS

ALC TEMPERATURE
COMPENSATION ADJUSTMENT

6‘ 1 3 TEMPERATURE
COMPENSATION
ADJUSTMENT

SYSTEM
MENU

DISK UTILITIES
SYSTEM SETUP
DATA POINTS
RESET
CONFIGURE:
SOURCE
ANALYZER
PLOTTER
APPLICATIONS
GPIB MODE

USE O THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED
TO KEEP:

CAL DATA
MARKERS
LIMITS
RESET

RESET TO
FACTORY
DEFAULTS

USE O THEN
PRESS SELECT

This procedure ensures that the ALC PCB circuits temperature com-
pensation adjustments are properly set. Perform this procedure only if
the ALC PCB has been replaced, or if the Down Conuverter or Direc-
tional Coupler on the RF deck have been replaced.

The Temperature Compensation Adjustments are organized by model
groups, as shown below:
O 54117A/54147A/54161A/54169A/54177A Procedure (this page)
O 54107A/54109A/54111A Procedure (page 6-63)
O 54119A-54137A, 54154A, 54163A Procedure (page 6-69)
The procedure for each model group is complete and provides all of the
steps necessary to perform the adjustments.
Required Test Equipment
O Dummy Down Converter Thermistor — ANRITSU T38300, or
equivalent (see Appendix C).

[0 Dummy Directional Coupler Thermistor — ANRITSU T38301, or
equivalent (see Appendix C).

[J Power Meter — with suitable matching power sensor (Table 1-2)
[0 ANRITSU RF Detector — to match 541XXA model (Table 1-2)
Preliminary

O Remove 541XXA top and side covers, then set back loosely in place.
Refer to Chapter 7 for instructions.

NOTE

Throughout the below procedures, you will be directed
to remove the covers, perform an action, and replace
the covers several times. Do as directed. It is impor-
tant that the covers remain in place so as to provide a
consistent, normal temperature within the unit.

0 Remove the ALC/Frequency Instruction PCB and place jumper J7
on pins 2 and 3 of P7; replace the PCB. (This PCB is shown in Fig-
ure 6-5 or 6-6, page 6-14).

54117A/54147A/54161A/54169A/54177A Procedure:
Step 1. Press the System Menu key and select RESET from the dis-

played menu (top left) using the Menu up/down and Select
keys.
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ALC TEMPERATURE
COMPENSATION ADJUSTMENT

ADJUSTMENTS

Step 2. From the RESET MENU (bottom left or previous page) se-
CHANNEL: 1 lect RESET TO FACTORY DEFAULTS.
INPUT: A
TRANSMISSION Step 3. Press the Frequency and Select keys to display the
RETURN LOSS CENTER/WIDTH menu.
SWR
Step 4. Set CENTER for 2.0 GHz and WIDTH for 0.1 GHz.
POWER
DTF Step 5. Press Channel 2 Display On/Off key to off.
VIEWCAL S P hi /d d Select k fi h
tep 6. ress the Menu up/down and Select keys, configure the
SELECT INPUT 541XXA for a power measurement using Input A , as fol-
TRACE MEMORY lows:
REF LINE
USE 0O THEN B Choose SELECT INPUT, from the CHANNEL menu mid-
PRESS SELECT dle left)
H Then choose NON-RATIO A, from the SELECT INPUT
menu (bottom left).
SCE:EéC';l"I}“IEI\II_PdT B Select POWER, when you are returned to the CHAN-
NEL menu.
NON-RATIO
A Step 7. Press the Output Power key and set the power level to
B 5 dB below the reset power level, as shown in the table at
R bottom left.
RATIO: Step 8. Press the Markers key.
AR
B/R Step 9. Set M1 to 1.975 GHz (below).
USE 0O THEN
PRESS SELECT
MARKERS 1-4
M1: 01.950
1:
Without With M2: 02.025
Model )
Attenuator | Attenuator 1:
54117A +5dBm | +4dBm M3: -OFF-
54147A +5 dBm +2 dBm M4: -OFF-
54161A, +1 dBm -2 dBm MARKERS 5-8
54169A PRESS SELECT
54177A —4 dBm —7 dBm FOR ON/OFE
USE 0O THEN
PRESS SELECT
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ALC TEMPERATURE

ADJUSTMENTS COMPENSATION ADJUSTMENT
Step 10. Set M2 to 2.025 GHz.
MARKERS 1-4 Step 11.  Press the Power On/Off k ff
M1: 01.950 tep 11. ress the Power On ey to off .
1
M2: 02.025 Step 12. Remove the top cover.
1:
M3: -OFF- Step 13. Disconnect the Down Converter cable at connector J4 of
' the A4 Motherboard PCB.
M4: -OFF-
MARKERS 5-8 Step 14. Connect one end of the Dummy Down Converter Thermis-
PRESS SELECT tor, T38300, to the end of the cable, and connect the other
FOR ONJ/OFF end of T38300 to connector J4. (It is necessary to remove
the A5 and A6 or A24 PCB’s to perform this operation.)
USE [ THEN Step 15. Set the T38300 jumper to the NORM position.
PRESS SELECT
Step 16. Replace the top cover.
Step 17. Connect a suitable 560 or 5400 Series detector between the
RF Output and Input A connectors.
Step 18. Press the Power On/Off key to on; allow the 541XXA to
warm up for 30 minutes.
Step 19. Press the Markers key and note the M1 and M2 marker
readings that appear on the displayed menu (left).
Step 20. Press the Power On/Off key to off.
Step 21. Remove the top cover.
Step 22. Remove the ALC PCB, and move jumper J7 to pins 1 and
2 of P7; replace the PCB.
Step 23. Replace the top cover.
Step 24. Press the Power On/Off key to on; allow the 541XXA to
warm up for 10 minutes.
Temperature Caltbration
Offset, Het Band Step 25. Remove the top cover.
Model Volts Step 26. Set the T38300 jumper to the CAL position.
54117A, 54147A 0.75 . .
5 s 0.90 Step 27. Adjust R81, on the ALC PCB (Figure 6-5 or 6-6, page 6-14),
54161A, 54169A . so that the RF band marker (M1) is per table at left.
54177A 1.25
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ALC TEMPERATURE
COMPENSATION ADJUSTMENT

ADJUSTMENTS

Temperature Caltbration
Offset, Microwave Band

Model Volts
54117A, 54147A 0.35
54161A, 54169A 0.15
54177A 1.35

FREQUENCY
MENU
CENTER
02.000 GHz
WIDTH
00.000 GHz
PRESS SELECT
FOR
START/STOP
Model Without With
Attenuator | Attenuator
54117A +12 dBm | +10 dBm
54147A +12 dBm +9 dBm
54161A, +4 dBm +1 dBm
54169A
54177A +1 dBm -2 dBm

Step 28.

Step 29.

Step 30.

Step 31.

Step 32.
Step 33.

Step 34.

Step 35.

Step 36.

Step 37.

Step 38.
Step 39.

Step 40.

Step 41.

Step 42.

Step 43.

Step 44.

Remove the left side-cover (your right, as you face the unit.)

Disconnect the black wire from the thermistor output of
the Directional Coupler on the RF deck (see Chapter 7, Fig-
ure 7-12 (54117A), 7-17 (54147A), 7-18 (54161A, 54169A, or
7-19 (564177A) for location).

Connect the Dummy Directional Coupler Thermistor,
T38301, between the black wire and the 54XXA chassis
(ground).

Adjust R104, on ALC/Frequency Instruction PCB (Figure 6-
5 or 6-6, page 6-14) so that marker M2 is per the table at
left.

Press the Power On/Off key to off.

Remove the T38300 and T38301 fixtures.

Reconnect the black wire to the thermistor output terminal
of the directional coupler and the down converter cable to
connector A4J4.

Replace the top and right-side covers.

Press the Power On/Off key to on; allow the 541XXA to
warm up for 10 minutes.

Press the Frequency and Select keys to display the
CENTER/WIDTH menu .

Set WIDTH for 0.0 GHz.
Set power as per table bottom left.

Press Channel 1 Display On/Off key to off to place the
541XXA in a CW mode.

Connect the power meter to the RF Output connector, as
shown in Figure 6-22 (page 6-64).

Verify that the power meter reading is within the specifica-
tions listed in Table 6-2 (page 6-64).

If necessary, adjust the RF output power level using A6or
A24R62.

Press the Output Power key, and reduce the power output
level by 10 dB.
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ALC TEMPERATURE

ADJUSTMENTS COMPENSATION ADJUSTMENT
Step 45. Verify that the power meter reading is within the specifica-
FREQUENCY tions listed in Table 6-2 for minimum ALC level.
MENU
START Step 46. If necessary, adjust the RF output power level using A6 or
00.010 GHz A24R196.
STOP
XXX GH Step 47. Increase the output power by 10 dB, and repeat Steps 39
: z through 45 as necessary so that the power level values are
PRESS SELECT correct for Steps 41 and 44.
FOR
CENTER/WIDTH Step 48. Press the Frequency key to display the START/STOP menu.
Step 49. Press the Frequency key.
: ) Step 50. Set START to be 10 MHz and STOP to be the model’s
Model Without with high-end frequency
Attenuator | Attenuator ’
54117A +12dBm | +10dBm Step 51. Press the Output Power key, and set the power level as
54147A +12dBm | +9dBm shown in the table at middle left.
54161A, +4 dBm +1 dBm ) )
54169A Step 52. Connect a suitable 560 or 5400 Series RF detector between
54177A +1dBm | —2dBm the RF Output and Input A connectors.
Step 53. Press the Auto Scale key and confirm that the Unleveled
LED in not lit.
Model Without With Step 54. Press the Output Power key, and set the power level as
Attenuator | Attenuator shown in the table at bottom left.
54117A +0 dBm -1 dBm S K f
SA147A 0 dBm 3 dBm tep 55. Presg the Agto Scale key and confirm that the Unleveled
LED is not lit.
54161A, —6 dBm -9 dBm
54169A . . .
9d >4 This completes the temperature compensation adjustments for the
S4LTTA —9dBm | ~12dBm 54117A, 54147A, 54161A, 541694, and 54177A.
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541XXA Scalar Measurement System
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cocoo( ) coe Q Power Sensor*
*See Text
Figure 6-22. Equipment Setup for ALC Pre-Adjustment Procedure
Table 6-2. Output Power Level Specifications
) e With e
Model Without Attenuator Specification (dB) Specification (dB)
Attenuator
54107A, 54109A +12 dBm to +1.0 +10 dBm to +2.0
50Q Output +2 dBm -1 dBm
54111A +12 dBm to +1.0 +10 dBm to +2.5
50Q Output +2 dBm -1 dBm
54107A, 54109A +10 dBm to +1.2 +10 dBm to +2.4
75Q Output +0 dBm -1 dBm
54111A +10 dBm to +1.0 +10 dBm to +2.9
75Q Output +0 dBm -1 dBm
54117A +10 dBm to +1.2 +10 dBm to +2.5
+0 dBm -1 dBm
54119A, 54128A, +10 dBm to +1.0 +7 dBm to +25
54130A, 54131A +0 dBm -3 dBm
54136A +7 dBm to +1.0 +4 dBm to +4.0
-3 dBm -6 dBm
54137A, 54147A +10 dBm to +1.0 +7 dBm to +2.9
+0 dBm -3 dBm
54154A, 54161A, +6 dBm to +1.0 +3 dBm to +4.0
54163A, 54169A —4 dBm —7 dBm
54177A +1 dBm to +1.0 -2 dBm to +5.0
-9 dBm —12 dBm
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PRESS SELECT

ADJUSTMENTS COMPENSATION ADJUSTMENT
54107A/54109A/54111A Procedure:
SYSTEM
MENU Step 1. Press the System Menu key and select RESET from the dis-
DISK UTILITIES played menu (top left) using the Menu up/down and Select
SYSTEM SETUP keys.
DATA POINTS
RESET Step 2. From the RESET MENU (bottom left) select RESET TO
FACTORY DEFAULTS.
CONFIGURE:
SOURCE Step 3. Press the Frequency and Select keys to display the
ANALYZER CENTER/WIDTH menu .
PLOTTER Step 4. Set WIDTH for 0.0 GHz, and set CENTER for the applica-
APPLICATIONS ble frequency shown below.
GPIB MODE
USE 0 THEN Step 5. Press the Menu up/down and Select keys, configure the

541XXA for a power measurement using Input A , as fol-
lows:

Model Frequency
RESET MENU 54107A 750 MHz
RESET IS 54109A 1100 MHz
CONFIGURED 54111A 1500 MHz
TO KEEP:
CAL DATA B Choose SELECT INPUT, from the CHANNEL menu (be-
MARKERS low).
LIMITS
RESET B Then choose NON-RATIO A, from the SELECT INPUT
menu (below).
RESET TO
FACTORY
DEFAULTS
CHANNEL: 1 CHANNEL: 1
USE 0O THEN -
PRESS SELECT INPUT: A SELECT INPUT
TRANSMISSION NON-RATIO
RETURN LOSS A
SWR B
FREQUENCY POWER R
MENU DTF RATIO:
CENTER VIEW CAL AR
02.000 GHz
SELECT INPUT B/R
WIDTH
00.000 GH TRACE MEMORY USE O THEN
) z
REF LINE PRESS SELECT
PRESS SELECT
FOR USE O THEN
START/STOP PRESS SELECT
541XXA MM 6-63




ALC TEMPERATURE
COMPENSATION ADJUSTMENT

ADJUSTMENTS

Model Without With
Attenuator | Attenuator
54107A, +7 dBm +5 dBm
54109A,
54111A;
50Q output
54107A, +5 dBm +3 dBm
54109A,
54111A;
75Q output
CURSOR
1: XX.XX dB
XX XXXX GHz
RELATIVE (A)
1: XX. XX dB
XX XXXX GHz

Step 6.
Step 7.

Step 8.

Step 9.
Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Step 18.

Step 19.
Step 20.

Step 21.

Step 22.
Step 23.

Step 24.

B Select POWER, when you are returned to the CHAN-
NEL menu.

Press the Output Power key.
Set the power level as shown in the table at left.

Connect a suitable 560 or 5400 Series RF detector between
the 541XXA Input A and RF Output connectors.

Press the Channel 1 Auto Scale key.
Press the Output Power key to off.

Remove the top cover and left side covers (your right, as
you face the unit).

Disconnect the Down Converter cable at connector J4 of
the A4 Motherboard PCB.

Connect one end of the Dummy Down Converter Thermis-
tor, T38300, to the end of the cable.

Set the T38300 jumper to the NORM position.

Connect the other end of T38300 to connector J4. (It is nec-
essary to remove the A5 and A6 PCB’s to perform this op-
eration.)

Replace the covers.

Press the Power On/Off key to on; allow the 541XXA to
warm up for 30 minutes.

Press the Cursor key and note cursor reading from the dis-
played menu (left).

Press the Power On/Off key to off.
Remove the top cover.

Remove the A6 PCB, and move jumper J7 to pins 1 and 2
of P7; replace the PCB.

Set the T38300 jumper to the CAL position.
Replace the top cover.

Press the Power On/Off key to on and allow it to warm up
for 10 minutes.
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ADJUSTMENTS COMPENSATION ADJUSTMENT

Step 25. Remove the top cover.

Step 26. Adjust A6R81 so that the cursor reading is 0.55 £0.05 dB
less than the value noted in Step 18.

Step 27. Press the Power On/Off key to off.

Step 28. Remove the T38300 fixtures.

Step 29. Replace the top cover.

Step 30. Press the Power On/Off key to on.

Step 31. Press the Frequency and Select keys to display the
CENTER/WIDTH menu .

Step 32. Set WIDTH for 0.0 GHz, and set CENTER to a value that
is 0.75 times the high-end frequency (Example: 2250 MHz
for 54111A—0.75X3000=2250).

Step 33. Verify that the power meter reading is within specification
per Table 6-2 (page 6-62).

Without With Step 34. If necessary, adjust the reset RF output power level
Model |\ i enuator | Attenuator (A6R56), or the minimum ALC power level (A6R190).
gﬂggﬁ +14dBm | +12.dBm Step 35. Press the Frequency and Select keys to display the
54111A; START/STOP menu .
50Q output
54107A, +12dBm | +10dBm Step 36. Set START for 1 MHz, and set STOP for the high-end fre-
54111A,;
750 output Step 37. Press the Output Power key, and set the power level 2 dB
above the Reset value, as shown in the table at left.

Step 38. Connect a suitable 560 Series RF detector between the RF
Output and Input A connectors.

Step 39. Press the Auto Scale key and confirm that the Unleveled

LED in not lit.

This completes the temperature compensation adjustments for the
54107A, 541094, and 54111A.
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SYSTEM
MENU

DISK UTILITIES
SYSTEM SETUP
DATA POINTS
RESET
CONFIGURE:
SOURCE
ANALYZER
PLOTTER
APPLICATIONS
GPIB MODE

USE O THEN
PRESS SELECT

54119A through 54137A and 54154A, 54163A Procedure:

Step 1. Press the System Menu key and select RESET from the dis-
played menu (top left) using the Menu up/down and Select
keys.

Step 2. From the RESET MENU (bottom left) select RESET TO
FACTORY DEFAULTS.

Step 3. Press the Frequency and Select keys to display the
CENTER/WIDTH menu .

Step 4. Set WIDTH for 0.0 GHz, and set CENTER for the applica-
ble frequency shown below.

Model Frequency (GHz) Model Frequency (GHz)
54119A 5.2 54136A 21.8
54128A 10.2 54137A 10.0
54130A 16.2 54154A 16
54131A 13.0 54163A 20

RESET MENU

RESET IS
CONFIGURED
TO KEEP:

CAL DATA
MARKERS
LIMITS
RESET

RESET TO
FACTORY
DEFAULTS

USE O THEN
PRESS SELECT

Step 5. Press the Menu up/down and Select keys, configure the
541XXA for a power measurement using Input A , as fol-
lows:

B Choose SELECT INPUT, from the CHANNEL menu (be-
low).

H Then choose NON-RATIO A, from the SELECT INPUT
menu (below).

FREQUENCY
MENU

CENTER
02.000 GHz

WIDTH
00.000 GHz

PRESS SELECT
FOR
START/STOP

CHANNEL: 1 CHANNEL: 1
INPUT: A SELECT INPUT
TRANSMISSION NON-RATIO
RETURN LOSS A
SWR B
POWER R
DTF RATIO:
VIEW CAL AR
SELECT INPUT BIR
TRACE MEMORY USE O THEN
REE LINE PRESS SELECT
USE O THEN
PRESS SELECT
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Vodel Without With B Select POWER, when you are returned to the CHAN-
oae Attenuator | Attenuator NEL menu.
54119A, +5 dBm +2 dBm
B4128A. Step 6. Press the Output Power key.
54130A,
541%615A, Step 7. Set the power level as shown in the table at top left.
54136A
54137A . .
Step 8. Connect a suitable 560 or 5400 Series RF detector between
gﬂggﬁ ~1dBm —4 dBm the 541XXA Input A and RF Output connectors.
Step 9. Press the Channel 1 Auto Scale key.
Step 10. Allow the 541XXA to warm up for 30 minutes.
Step 11. Press the Cursor key and note cursor reading from the dis-
CURSOR played menu (middle left).
1: XX.XX dB
Step 12. Press the Power On/Off key to off.
XX XXXX GH
? Step 13. Remove the top and left side covers (your right as you face
RELATIVE (1) the unit).
1: XX.XX dB
Step 14. Remove the ALC/Frequency Instruction PCB (A6 or A24,
XX XXXX GHz based on model), and move jumper J7 to Pin 1 and 2 of P7.
Replace the PCB.
Step 15. Disconnect the black wire from the thermistor output of
the Directional Coupler on the RF deck.
Step 16. Connect the Dummy Directional Coupler Thermistor,
T38301, between the black wire and the 54XXA chassis
(ground).
Step 17. Replace the covers.
Step 18. Press the Power On/Off key to on; allow the 541XXA to
FREQUENCY warm up for 10 minutes.
MENU
CENTER Step 19. Adjust R104 (Figure 6-5 or 6-6, page 6-14) so that the cur-
0.000 GHz sor reading is 0.35, £0.05 dB less than the value noted in
WIDTH Step 11 for 54119A, 54128A, 54130A, 54131A, and 54136A.
XX XXXGHzZ It should be 0.15 dB less for 54154A and 54163A.
PRESE OSRELECT Step 20. Press Power On/Off key to off.
START/STOP . .
Step 21. Remove the T38301 fixture, and reconnect the black wire
to the thermistor output.
Step 22. Press the Frequency and Select keys to display the

CENTER/WIDTH menu .

S41IXXA MM
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Step 23. Set WIDTH for 0.0 GHz, and set CENTER for the model’s
FREQUENCY low-end frequency.
MENU
START Step 24. Press Channel 1 Display On/Off key to off to place the
XX XXX GHz 541XXA in a CW mode.
STOP
XXX GH Step 25. Connect the power meter to the RF Output connector, as
' z shown in Figure 6-22 (page 6-62). Press the output power
PRESS SELECT key and set the power to 10dB above the value listed in the
FOR table at middle left.
CENTER/WIDTH
Step 26. Verify that the power meter reading is within the specifica-
tions listed in Table 6-2 (page 6-62).
) ) Step 27. If necessary, adjust the RF output power level using R62
Model Without With on the ALC/Frequency Instruction PCB.
Attenuator | Attenuator
54119A, 0dBm —3dBm Step 28. Press the Output Power key, and reduce the power output
S54128A, level by 10 dB, as shown in the table at middle left.
54130A,
54131A, . . . S .
54136A Step 29. Verify that the power meter reading is within the specifica-
54137A tions listed in Table 6-2 for minimum ALC level.
54154A, —6 dBm -9 dBm
54163A Step 30. If necessary, adjust the RF output power level using R196,
on the ALC/Frequency Instruction PCB.
Step 31. Increase the output power by 10 dB, and repeat Steps 26
through 30 as necessary to obtain correct power level val-
i i ues in steps 26 and 29.
Model Without With
Attenuator | Attenuator Step 32. Press the Frequency and Select keys to display the
54119A, 12 dBm 9 dBm START/STOP menu .
54128A,
54130A, )
54131A. Step 33. Set START for the model’s low-end frequency, and set
54136A STOP for the high-end frequency.
54137A
54154A, +4 dBm +1dBm Step 34. Press the Output Power key, and set the power level as
54163A shown in the table at middle left.
Step 35. Connect a suitable RF detector between the RF Output and
Input A connectors.
Step 36. Press the Channel 1 Auto Scale key and confirm that the
Unleveled LED in not lit.
Step 37. Reduce the RF power by 12 dB for 54119A through 54137A
and 10 dB for 54154A and 54163A.
Step 38. Press Channel 1Auto Scale key and confirm that the Unlev-
eled LED is not lit.
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6—1 4 BAND SWITCH-POINT This procedure ensures that the power difference at the 2.0 GHz band
ADJUSTMENT switch point of models 54117A, 54147A, 54161A, 54169A, and 54177A
is reduced to a minimum.

Required Test Equipment
O Oscilloscope, dual channel with two X10 probes

SYSTEM
MENU Preliminary
DISK UTILITIES
[J Remove the 541XXA top cover. (Refer to Chapter 7, paragraph 7-2
SYSTEM SETUP for instructions.)
DATA POINTS
RESET Procedure
CONFIGURE: Step 1. Press the System Menu key and select RESET from the dis-
SOURCE played menu (top left) using the Menu up/down and Select
ANALYZER keys.
PLOTTER Step 2 F he RESET MENU (b left) sel SETTO
tep 2. rom the ottom left) select RESET T
APPLICATIONS FACTORY DEFAULTS.
GPIB MODE
USE O THEN Step 3. Press the Frequency key to display the START/STOP menu
PRESS SELECT

FREQUENCY
MENU
START
XX XXX GHz
RESET MENU
STOP
RESET IS
CONFIGURED XX XXX GHz
TO KEEP: PRESS SELECT
CAL DATA FOR
CENTER/WIDTH
MARKERS
LIMITS
RESET
ep 4. e or 1. z an or 2. Z.
RESET TO Step 4 Set START for 1.950 GH d STOP for 2.050 GH
FACTORY .
DEFAULTS Step 5.  Press Channel 2 Display On/Off key to off.
USE O THEN
PRESS SELECT
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ADJUSTMENT ADJUSTMENTS
Step 6. Press the Menu up/down and Select keys, configure the
CHANNEL: 1 541XXA for a power measurement using Input A , as fol-
INPUT: A lows:
TRANSMISSION
RETURN LOSS B Choose SELECT INPUT, from the CHANNEL menu (top
SWR left)
POWER B Then choose NON-RATIO A, from the SELECT INPUT
DTF menu (middle left).
VIEW CAL
SELECT INPUT B Select POWER, when you are returned to the CHAN-
NEL menu.
TRACE MEMORY
REF LINE Step 7. Press the Graticule On/Off key to on.
USE 0O THEN
PRESS SELECT Step 8. Connect a suitable 560 or 5400 Series detector between the
Input A and RF Output connectors on the 541XXA front
panel.
Step 9. Press the Output Power key, and reduce the output power
CHANNEL: 1 2 dB below the Reset value.
SELECT INPUT
NON-RATIO Step 10. Press the Channel 1 AutoScale key
A
B NOTE
R In the following steps, the adjustments R56 and R190
. are on the ALC/Frequency Instruction PCB. This PCB
RATIO: is A6 for 54117A and 54147A; it is A24 for 54161A,
AR 54169A, and 54177A. Both are shown on page 6-14.
B/R
USE O THEN Step 11. Adjust R§6 until there is no visible step at the 2.0 GHz
PRESS SELECT switch point.
Step 12. Reduce the power output level by 7 dB.
Step 13. Press the Channel 1 Auto Scale key.
Step 14. Adjust R190 until there is no visible step at the 2.0 GHz
switch point.
Step 15. Press the power key, and increase the output power level
by 7 dB.
Step 16. Repeat steps 11 through 14 until no further adjustment is

required.
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Step 17. Set the power output level to 2 dB below the reset value.
Verify that the RF power difference between the hetero-
dyne band (<2.0 GHz) and the microwave band (>2.0 GHz)
does not exceed 1 dB.

Step 18. Repeat Step 18 at 4 dB, 6 dB, and 8 dB below the reset
power level.
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6-15 crrmoniTOR

ADJUSTMENTS

These procedures are used to adjust the CRT monitor brightness, con-
trast, and horizontal size. Perform this procedure whenever a new
CRT monitor assembly or Graphics Processor PCB has been installed
(see Chapter 7). All other CRT monitor adjustments should be per-
formed by qualified service personnel only.

WARNING

Hazardous voltages are present inside the instrument
when ac line power is connected. These procedures
should only be performed by service personnel who are
fully aware of the potential hazards associated with
high voltage.

Required Equipment

1 Adjustment of the CRT horizontal size requires the use of a plastic
or nylon hex alignment tool. Do not use metal tools to adjust CRT
monitor settings.

Preliminary

0 Remove the 541XXA top and left side covers, then set them back
loosely in place. Refer to Chapter 7 for instructions.

NOTE

For this procedure, it is important that a consistent
temperature be maintained within the unit. These ad-
justments must be made with the instrument at nor-
mal operating temperature.

Brightness and Contrast Adjustment

Step 1. Refer to the locator drawing on the CRT Monitor assembly
top cover and locate the brightness and contrast trim pots,
accessible through the side opening (Figure 6-23).

Step 2. Reset the instrument.

Step 3. Using the front panel INTENSITY control, set the display to
intensity level 9 (refer to Chapter 3 of the 541XXA Opera-

tion Manual).

Step 4. Carefully adjust the brightness and contrast trim pots un-
til the display just starts to “bloom” or distort.

Step 5. Set the display intensity to level 1.

Step 6. Adjust, if required, the brightness and contrast to achieve
a level that is just visible.
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ADJUSTMENTS ADJUSTMENTS
Step 7. Repeat steps 2 through 6 until the desired intensity levels
at 1 and 9 are achieved.
Step 8. Replace the 541 XXA top and left side covers.
Step 9. Verify that the adjustment remains as desired throughout
the operating temperature range of the instrument.
HORIZONTAL :
®
SIZE o [-
BRIGHTNESS
CONTRAST
® ® \—

ACCESS j

Figure 6-23. CRT Monitor Adjustments

Horizontal Size Adjustment

Step 1.

Step 2.

Step 3.

Step 4.

Remove the 541XXA top cover.

Insert a plastic or nylon hex alignment tool through the ac-
cess hole (see Figure 6-23) and carefully adjust the horizon-
tal size coil until the display is centered on the CRT.

Replace the 541XXA top and side covers.

Verify that the adjustment remains as desired throughout
the operating temperature range of the instrument.

541XXA MM
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7— 1 INTRODUCTION

Chapter 7

Removal and
Replacement Procedures

WARNING

Hazardous voltages are present inside the instrument
when ac line power is connected. Turn off the instru-
ment and remove the line cord before removing any
covers or panels. Trouble shooting or repair procedures
should only be performed by service personnel who are

fully aware of the potential hazards.

CAUTION

Many assemblies in the 541XXA contain static-sensi-
tive components. Improper handling of these assem-
blies may result in damage to the assemblies. Always
observe the static-sensitive component handling pre-

cautions described in Chapter 1, Figure 1-2.

The disassembly procedures presented in this chapter describe how to
gain access to the major 541XXA assemblies and parts for trou-
bleshooting or replacement.
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941X XA REMOVAL AND
COVERS REPLACEMENT PROCEDURES

7—2 REMOVE AND REPLACE Adjustment and troubleshooting operations require removal of the top
541XXA COVERS cover. Replacement of some 541XXA assemblies and parts require re-
moval of all covers. The following procedures describe this process.
The replacement process is the reverse of the removal process.

Preliminary

O Disconnect the power cord from the unit.

Procedure

Step 1. To remove the top cover:
B Place the 541XXA on its bottom (top-side up).

B Remove the feet from the two top corners at the rear of
the 541XXA (Figure 7-1).

B Remove the center screw from rear of the top cover.

B Lift and slide the top cover away from the 541XXA.
Step 2. To remove the bottom cover:

B Place the 541XXA on its top (bottom-side up).

B Remove the feet from the two bottom corners at the rear
of the 541XXA.

B Remove the center screw from rear of the bottom cover.

B Lift and slide the top cover away from the 541XXA.
Step 3. To remove the left cover:

B Place the 541XXA on its right side (left-side up).

B Remove the feet from the two left-side corners at the
rear of the 541XXA.

B Remove the center screw from rear of the left side cover.

B Lift and slide the side cover away from the 541XXA.
Step 4. To remove the right cover:

B Place the 541XXA its left side (right-side up).

B Remove the feet from the two right-side corners at the
rear of the 541XXA.
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B Remove the center screw from rear of the right side
cover.

B Peel back the rubber sheathing at either end of the han-
dle assembly, and remove the screws from underneath.
Pull the handle straight away, and set it aside.

B Lift and slide the side cover away from the 541XXA.

CAUTION

The green headed screws have Metric threads.

Side cover

Figure 7-1. Exploded View of Chassis Covers
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A5, A6, A7 REMOVAL AND
AND A8 PCB’s REPLACEMENT PROCEDURES

7—3 REMOVE AND REPLACE This paragraph provides instructions for removing and replacing the

THE A5, A6, A7 AND A8 A5, A6, A7 and A8 PCB’s, which are located underneath the cover of

PCBs the card cage. The replacement process is the reverse of the removal
process.

Preliminary
[ Remove the top cover (paragraph 7-2).

Procedure

Step 1. Place the 541XXA on its bottom (top-side up).

Step 2. Loosen the four captive screws on the card-cage cover (Fig-
ure 7-2).
Step 3. Remove card-cage cover and set aside.

Step 4. Lift up on the edge tabs of the selected PCB(s) and lift
straight way. (Note that locations of A5, A6, A7 and A8
PCB’s are shown on top of card cage cover.)
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CHANNEL PCB

REMOVAL AND

REPLACEMENT PROCEDURES

Figure 7-2. Exploded View of A5, A6, A7 and A8 PCBs
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FRONT PANEL
ASSEMBLY

REMOVAL AND
REPLACEMENT PROCEDURES

7—4 REMOVE AND REPLACE

THE FRONT PANEL
ASSEMBLY

This paragraph provides instructions for removing and replacing the
front panel assembly of the 541XXA. The replacement process is the
reverse of the removal process.

Preliminary:
[ Remove the top, bottom, and side covers (paragraph 7-2).

Procedure:

Step 1. Orient the 541XXA as appropriate to remove the four cor-
ner brackets and tilt bail from the front of the 541XXA (Fig-
ure 7-3).

Step 2. Slide the surrounding bezel straight away from the front
panel, and set it aside.

Step 3. Place the 541XXA on its bottom (top-side up).

Step 4. Using the blade of a small screwdriver as a pry, loosen the
holding collar and disconnect the ribbon cable from the
rear of the floppy disk drive (Detail A).

NOTE

Removing the A7 PCB will make it easier to loosen the
connector collar.

Step 5. Remove the screw that secures the card cage to the disk
drive.

Step 6. Disconnect the ribbon cable from the A2 PCB connector by
pulling it straight away.

Step 7. Place the 541XXA on its right side (left-side up).

Step 8. Remove the two nuts shown in Figure 7-3, Detail B, from
the backside of the front panel, using a 1/4 inch nut driver.

Step 9. Place the 541XXA on its top (bottom-side up).
Step 10. Remove four screws from the bottom of the front panel.

CAUTION

Use care to avoid damaging the Power On/Off switch
and cable, which is now hanging free.

Step 11. Place the 541XXA on its bottom (top-side up).

Step 12. Remove the four side screws.
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REMOVAL AND AL/A2 FRONT
REPLACEMENT PROCEDURES PANEL PCB’s

DETAIL A

NOTE: YIG Oscillator location for
54154A thru 54177A

DETAILB

DETAIL B

ON 54154A THRU 54177A,
REMOVE TWO SCREWS

Figure 7-3. Exploded View of Front Panel Assembly

Step 13. Gently pull front panel assembly forward until it is clear of
the RF output connector, and lay it flat on the work surface.
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A1l/A2 REMOVAL AND
PCB’s REPLACEMENT PROCEDURES

7—5 REMOVE AND REPLACE This paragraph provides instructions for removing and replacing the
THE A1/A2 PCB’s A1l Front Panel PCB and A2 Front Panel Interface PCB. The replace-
ment process is the reverse of the removal process.

Preliminary:
[ Remove the top, bottom, and side covers (paragraph 7-2)
[0 Remove the front panel assembly (paragraph 7-4).

Procedure:

Step 1. With the front panel assembly laying face up on the work
surface (Figure 7-4), disconnect the cables at connectors
A2J2 and A2J3 .

Step 2. Remove eight screws.

Step 3. Remove the A1/A2 PCB assembly by lifting it straight
away.

Step 4. Separate the Al and A2 PCBs by carefully working them
apart. They are held together by the mating of connectors
A1P1 and A2XA1l.

7—6 REMOVE AND REPLACE This paragraph provides instructions for removing and replacing the
THE FRONT PANEL KEY front panel keys switch membrane. The replacement process is the re-
SWITCH MEMBRANE verse of the removal process.

Preliminary:

[ Remove the top, bottom, and side covers (paragraph 7-2)
[0 Remove the front panel assembly (paragraph 7-4).
[0 Remove the A1/A2 PCB assembly (paragraph 7-5).

Procedure

Step 1. With the key-switch membrane exposed, carefully peel it
away from the inside of the front panel backplate (Figure 7-
4, Detail A).

CAUTION

Avoid touching the black switch contacts in the mem-
brane. They can be damaged or destroyed by the oils in
human skin.
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REMOVAL AND

REPLACEMENT PROCEDURES

FRONT PANEL KEY
SWITCH MEMBRANE

DETAIL A

Switch Membrane

? 1/A2 PCB
@ - Assembly
&

Figure 7-4. Exploded View of A2, Al,

7— 7 REMOVE AND REPLACE
THE A10 PCB

and A10 PCBs

This paragraph provides instructions for removing and replacing the
A10 Menu PCB. The replacement process is the reverse of the re-
moval process.

Preliminary:

[0 Remove the top, bottom, and side covers (paragraph 7-2).

[0 Remove the front panel assembly of the unit (paragraph 7-4).

Procedure

Step 1.

Step 2.

Step 3.

With the front panel assembly laying face up on the work
surface, disconnect the cable at connectors A2J3 (Figure 7-
4).

Open the soft-metal cable clamps, and free the cable assem-
bly.

Remove two screws, and lift the A10 PCB and attaching ca-
ble assembly straight away.

S41IXXA MM
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A3
PCB

REMOVAL AND
REPLACEMENT PROCEDURES

7—8 REMOVE AND REPLACE
THE A3 PCB

This paragraph provides instructions for removing and replacing the
A3 Signal Channel PCB, which is located immediately behind the
front panel input connectors. Use this procedure also for gaining ac-
cess to the Input A, Input B, and (optional) Input R connectors for re-
placement. The replacement process is the reverse of the removal proc-
ess.

Preliminary
[ Remove the top, bottom, and side covers (paragraph 7-2).

[ Remove the A5 and A6 PCBs (paragraph 7-3), to gain access to
motherboard connector A4J16.

Procedure

Step 1. With the 541XXA top-side up on, disconnect the cable from
A4J16 (on the motherboard).

Step 2. Place 541XXA on its top (bottom-side up).

Step 3. Disconnect the white grounding wire (Figure 7-5), and
dress it away from the PCB.

Step 4. Disconnect the ribbon cable connector at the rear of the A3
PCB.

Step 5. Remove the five screws and flat washers.

Step 6. Remove the two nuts that fasten the front panel to the
chassis.

Step 7. Remove the A3 PCB by lifting its rear edge and pulling it
toward the rear of the 541XXA.
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REMOVAL AND A3
REPLACEMENT PROCEDURES PCB
Input
Connectors %
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Figure 7-5. Removing the A3 Signal Channel PCB and Front Panel Input Connectors
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POWER SUPPLY REMOVAL AND
ASSEMBLY REPLACEMENT PROCEDURES

7—9 REMOVE AND REPLACE This paragraph provides instructions for removing and replacing the
THE POWER SUPPLY Power Supply Assembly, which consists of the A9 Power Supply Moth-
ASSEMBLY erboard PCB and the A16 Power Supply Converter PCB. The power

supply assembly is removed/replaced as a complete unit. The replace-
ment process is the reverse of the removal process.

Preliminary:
[ Remove the top, bottom, and side covers (paragraph 7-2).
0 Remove the A9 PCB from the card cage.

Procedure:

Step 1. Place 541XXA on its left side (right-side up).

Step 2. Remove the two screws that fasten the Power On/Off switch
mounting bracket to the chassis (Figure 7-6, top).

Step 3. Slide the surrounding bezel straight away from the front
panel, and set it aside.

Step 4. Remove the two screws that fasten the power supply as-
sembly bottom bracket to the chassis center rail.

Step 5. Place the 541XXA on its bottom (top-side up).

Step 6. Disconnect the cable from the Line Voltage Selector Mod-
ule at connector J1 of the Power Supply Motherboard.

Step 7. Similarly, disconnect the fan cable at connector J3.

Step 8. Disconnect the cable at connector J2 (at the front edge of
the Power Supply Motherboard).

Step 9. From the rear panel, remove two screws from the LineVol-
tage Selector Module, and slide the module rearward to al-
low clearance for removing the power supply.

Step 10. Remove the three screws that fasten the power supply as-
sembly to the chassis side rail (Figure 7-3, bottom).

Step 11. Lift the power supply assembly up and forward to remove
from unit.
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REMOVAL AND POWER SUPPLY
REPLACEMENT PROCEDURES ASSEMBLY

Joe
REMOVE

THESE 2
SCREWS

BOTTOM VIEW

POWER SUPPLY MODULE

LEFT SIDE VIEW

REMOVE THESE 5 SCREWS

Figure 7-6. Removing the Power Supply Assembly
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CRT MONITOR REMOVAL AND

ASSEMBLY REPLACEMENT PROCEDURES
7—1 0 REMOVE AND This paragraph provides instructions for removing and replacing the
REPLACE THE CRT CRT Monitor Assembly, which consists of the CRT monitor unit and

MONITOR ASSEMBLY mounting bracket. The CRT Monitor Assembly is removed/ replaced
as a complete unit. The replacement process is the reverse of the re-
moval process.

Preliminary:
[ Remove the top, bottom, and side covers (paragraph 7-2).
[ Remove the A5 and A6 PCBs (paragraph 7-3).

Procedure:

Step 1. Place the 541XXA on its left side (right-side up).
Step 2. Remove four screws, flat, and lock washers (Figure 7-7).

Step 3. While supporting the CRT monitor assembly, place the
541XXA on its bottom side (top-side up).

Step 4. Disconnect the CRT monitor assembly cable at connector
J15 of the A4 Motherboard PCB (A5J15).

Step 5. Move the assembly to the rear and lift from unit.
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REMOVAL AND

CRT MONITOR

REPLACEMENT PROCEDURES ASSEMBLY
BOTTOM
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MONITOR
ASSEMBLY
@®
D
Remove 4hese
Screws
Figure 7-7. CRT Monitor Assembly Removal (Bottom)
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REAR PANEL
ASSEMBLY

REMOVAL AND
REPLACEMENT PROCEDURES

7—1 1 REMOVE AND

REPLACE THE REAR
PANEL ASSEMBLY

This paragraph provides instructions for removing and replacing the
Rear Panel Assembly. This panel must be removed to replace the fan
and rear panel connectors. The replacement process is the reverse of
the removal process.

Preliminary:
[ Remove the top, bottom, and side covers (paragraph 7-2).

Procedure:

Step 1. Orient the 541XXA as appropriate to remove two screws
from the bottom of the rear panel and one screw from the
middle of either side of the rear panel (Figure 7-8).

Step 2. Remove the fan connection from J3 on the A9 Power Sup-
ply PCB (A9J3).

Step 3. Remove the Line Voltage Module connection from A9J1.

Step 4. Remove the EXTERNAL MONITOR connection from J17
on the A4 Motherboard (A4J17).

Step 5. Remove two screws (located between the fan and the con-
nector bank) from the rear panel.

Step 6. Work the rear panel away from the frame to remove.

NOTE

All rear panel parts are assessable; it is not necessary
to disconnect any other cables.
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REAR PANEL
ASSEMBLY

REPLACEMENT PROCEDURES

REMOVAL AND
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Figure 7-8. Exploded View of Rear Panel Assembly
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FAN REMOVAL AND

ASSEMBLY REPLACEMENT PROCEDURES
7—1 2 REMOVE AND This paragraph provides instructions for removing and replacing the
REPLACE THE FAN rear panel cooling fan assembly. The replacement process is the re-
ASSEMBLY verse of the removal process.
Preliminary:

[ Remove the top, bottom, and side covers (paragraph 7-2).

Procedure:
Step 1. Disconnect the fan power cable from the motherboard con-
nector.

Step 2. While supporting the fan from the backside, remove four
corner screws and pull the fan screen straight away.

Step 3. Lift the rear panel away from the fan and fan space

bracket.
NOTES
The fan filter should be cleaned at this time, if neces-
sary.
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REMOVAL AND RF

REPLACEMENT PROCEDURES DECK

7—1 3 RF DECK The 541XXA series uses four basic RF deck configurations: 54107A/
COMPONENTS, 54109A/ 54111A, 54117A/54119A, 54128A, 54130A, 54131A, 54136A,
OVERVIEW and 54137A/54147A. Remove and Replace procedures for the RF and

microwave components located on these assemblies are organized and
presented for each assembly.
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RF REMOVAL AND

DECK REPLACEMENT PROCEDURES
7—1 4 REMOVE AND This paragraph provides instructions for removing and replacing the
REPLACE THE RF RF deck assembly, which is located on the left side of the chassis.
DECK ASSEMBLY
NOTES

» Normally, it is not necessary to remove the RF Deck
from Models 54107A, 54109A, and 54111A. Almost
all troubleshooting and repair operations can be per-
formed with the RF Deck in place.

e Also, most of the side-mounted components on the
remaining models can be accessed without having to
remove the RF deck. If deck removal is necessary, it
will be so stated within the procedure.

Preliminary:

[ Remove the top, bottom, and side covers (paragraph 7-2).

[0 Remove the front panel assembly (paragraph 7-4).

Procedure:
Step 1. Disconnect all cable connections between the RF deck and
the A4 Motherboard.

Step 2. Place the 541XXA on its right side (left-side up).
Step 3. Remove the one screw from the middle-rear of the bracket;
remove two screws from the top of the bracket (Figure 7-

10).

Step 4. Remove three hex screws from the RF deck, and lift the RF
deck straight away to remove.

Step 5. To replace the RF deck, reverse the removal process.
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RF
DECK

REPLACEMENT PROCEDURES

REMOVAL AND

Top Screws, 2

o
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Hex Screws,

Figure 7-10. RF Deck Removal/Replacement
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54107A, 54109A, 54111A
RF COMPONENTS

REMOVAL AND
REPLACEMENT PROCEDURES

7-15 REMOVE AND
REPLACE 54107A,
54109A, 54111A RF
COMPONENTS

This paragraph provides instructions for removing and replacing the
RF components on the 54107A, 54109A, and 54111A RF decks. Proce-
dures are organized by component. Refer to Figure 7-11 for component
locations. In all cases, the replacement procedure is the reverse of the
removal procedure.

Preliminary

[ Remove the top, bottom, and left-side covers (paragraph 7-2).
[ Place the 541XXA on its right side (left-side up).

25/75 Marker Generator Procedure

Step 1. Remove the marker generator connection from mother-
board connector A4J18.

Step 2. Remove one RF connector.

Step 3. Remove four screws, and lift the marker generator straight
away.

Down Converter Procedure
Step 1. Remove the RF Deck (paragraph 7-14).
Step 2. Remove three RF connectors and one control connector.

Step 3. Remove four screws from the inward-facing side (not
shown), and lift the down converter straight away.

Isolator Procedure
Remove two RF connectors, and remove the isolator.

Step Attenuator Procedure

Step 1. Remove the step attenuator connection from motherboard
connector A4J6.
Step 2. Remove two RF connectors.

Step 3. Remove four screws, and lift the step attenuator straight
away.
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REMOVAL AND 954107A, 54109A, 54111A

REPLACEMENT PROCEDURES RF COMPONENTS
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Figure 7-11. Models 54107A, 54109A, and 54111A RF Deck Parts Location
RF Output Connector Procedure
Step 1. Remove one RF connector.

Step 2. Remove the two screws shown, and a third screw from the
opposite side; slide the connector to the rear to remove.

YIG Oscillator Procedure

Step 1. Remove the YIG oscillator connection from motherboard
connector A4J3.

Step 2. Remove one RF connector.
Step 3. Remove two screws from the YIG circuit board.

Step 4. From the side opposite that shown, loosen the YIG collar-
screw and slide the YIG out and away.
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54117A, 54119A
RF COMPONENTS

REMOVAL AND
REPLACEMENT PROCEDURES

7—1 6 REMOVE AND

REPLACE 54117A,
54119A MICROWAVE
COMPONENTS

This paragraph provides instructions for removing and replacing the
microwave components on the 54117A and 54119A RF decks. Proce-
dures are organized by component. Refer to Figures 7-12 and 7-13 for
component locations. In all cases, the replacement procedure is the re-
verse of the removal procedure.

Preliminary

[ Remove the top, bottom, and left-side covers (paragraph 7-2).
[ Place the 541XXA on its right side (left-side up).

25 MHz Marker Module Procedure

Step 1. Unsolder four wires and disconnect one wire.
Step 2. Remove two press-on RF connectors.
Step 3. Remove six screws from the outer cover; remove the cover

and set it aside.

Step 4. Remove four screws, and lift the marker module straight
away.

500 MHz Marker Module Procedure

Step 1. Remove the marker connection from A17J4 on the RF Dis-
tribution PCB (Figure 7-13).

Step 2. Remove two RF connectors.

Step 3. Remove six screws from the outer cover; remove the cover
and set it aside.

Step 4. Unsolder four wires from 25 MHz Marker Module.

Step 5. Remove four screws, and lift the marker module straight
away.

500 MHz VCO/Power Amplifier/Divider Module Procedure

Step 1. Remove the connection from A17J2 on the RF Distribution
PCB (Figure 7-13).

Step 2. Remove one RF connector.

Step 3. Remove nine screws from the outer cover; remove the cover
and set it aside.

Step 4. Remove six screws, and lift the module straight away.
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REMOVAL AND 94117A, 54119A

REPLACEMENT PROCEDURES RF COMPONENTS
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Figure 7-12. Models 54117A and 54119A RF Deck Parts Location (External Side Detail)

Directional Coupler Procedure
Step 1. Remove the connection from A4J7 on the motherboard.

Step 2. Remove two screws first, then remove the two connections
on the right side.

Step 3. Remove two RF connectors from the rear of the Directional
Coupler.

Step 4. Slide the Directional Coupler back while unscrewing the
last RF connector, then lift the module straight away.

Step Attenuator and RF Output Procedure
Step 1. Remove the Directional Coupler (see above procedure).

Step 2. Remove the D25432 Marker Package (See Figure 7-13 and
procedure on next page).
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54117A, 54119A

REMOVAL AND

RF COMPONENTS REPLACEMENT PROCEDURES
Step 3. Remove two screws from the attenuator package ("X" in
Figure 7-12); disconnect the remaining connector and lift
the attenuator straight away.
Step 4. Remove four screws from the RF Output assembly; slide as-
sembly to the rear and out.
NOTE D25432 Marker Package Procedure

For the procedures on this page,
starting with the D25432 Marker
Package, the RF deck (paragraph 7-
14) has to be removed.

Step 1. Remove one RF connectors and one control connector (Fig-
ure 7-13).

Step 2. Remove four screws and lift the marker package straight
away.

YIG Oscillator Procedure

Step 1. Remove the YIG oscillator connection from motherboard
connector A4J3.

Step 2. Remove one RF connector.

Step 3. Remove two screws from the YIG circuit board.

Step 4. Loosen the YIG collar screw and slide the YIG out and
away.

Down Converter Procedure

Step 1. Remove three RF connectors and one control connector.
Step 2. Remove four screw, and lift the down converter straight
away.

A17 RF Deck Distribution Panel Procedure

Step 1. Remove the panel connection from motherboard connector
A4J4.
Step 2. Remove two control connectors.

Step 3. Remove four screw, and lift the panel straight away.
Control Modulator Procedure
Step 1. Remove four screw-on and two press-on RF connectors.

Step 2. Remove the directional coupler from the opposite side (see
procedure on page 7-24).
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REMOVAL AND
REPLACEMENT PROCEDURES

94117A, 54119A
RF COMPONENTS
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Figure 7-13. Models 54117A and 54119A RF Deck Parts Location (Internal Side Detail)

Step 3. Remove the center holding screw for the control modulator.

Step 4. Lift the control modulator straight away to remove.
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54128A, 54130A, 54131A, 54136A REMOVAL AND

MICROWAVE COMPONENTS REPLACEMENT PROCEDURES
7—1 7 REMOVE AND This paragraph provides instructions for removing and replacing the
REPLACE 54128A, microwave components on the 54128A, 54130A, 54130A, 54131A, and
54130A, 54131A, 54136A RF decks. Procedures are organized by component. Refer to
54136A MICROWAVE Figures 7-14 and 7-15 for component locations. In all cases, the re-
COMPONENTS placement procedure is the reverse of the removal procedure.
Preliminary

[ Remove the top, bottom, and left-side covers (paragraph 7-2).
[ Place the 541XXA on its right side (left-side up).

25 MHz Marker Module Procedure

Step 1. Unsolder four wires and disconnect one wire.
Step 2. Remove two press-on RF connectors.
Step 3. Remove six screws from the outer cover; remove the cover

and set it aside.

Step 4. Remove four screws, and lift the marker module straight
away.

500 MHz Marker Module Procedure

Step 1. Remove the marker connection from A17J4 on the RF Dis-
tribution PCB (Figure 7-13).

Step 2. Remove two RF connectors.
Step 3. Unsolder four wires from 25 MHz Marker Module.

Step 4. Remove six screws from the outer cover; remove the cover
and set it aside.

Step 5. Remove four screws, and lift the marker module straight
away.

500 MHz VCO/Power Amplifier/Divider Module Procedure

Step 1. Remove the connection from A17J2 on the RF Distribution
PCB (Figure 7-13).

Step 2. Remove one RF connector.

Step 3. Remove nine screws from the outer cover; remove the cover
and set it aside.

Step 4. Remove six screws, and lift the module straight away.
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REMOVAL AND
REPLACEMENT PROCEDURES

94128A, 54130A, 54131A, 54136A
MICROWAVE COMPONENTS
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Figure 7-14. Models 54128A, 54130A, 54131A, and 54136A RF Deck Parts Location (External Side Detail)
Directional Coupler Procedure

Remove the connection from A4J7 on the motherboard.

Step 1.

Step 2. Remove two screws first, then remove the two connections
on the right side.

Step 3. Remove two RF connectors from the rear of the Directional
Coupler.

Step 4. Slide the Directional Coupler back while unscrewing the

last RF connector, then lift the module straight away.
Step Attenuator and RF Output Procedure

Step 1. Remove the Directional Coupler (see above procedure).
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54128A, 54130A, 54131A, 54136A
MICROWAVE COMPONENTS

REMOVAL AND
REPLACEMENT PROCEDURES

NOTE

For all of the procedures on this
page, the RF deck (paragraph 7-
14) has to be removed.

YIG Oscillator Procedure

Step 1.

Step 2.
Step 3.

Step 4.

Remove the YIG oscillator connection from motherboard
connector A4dJ3.

Remove one RF connector.

Remove two screws from the YIG circuit board.

Loosen the YIG collar screw and slide the YIG out and
away.

A17 RF Deck Distribution Panel Procedure

Step 1.

Step 2.

Step 3.

Remove the panel connection from motherboard connector
A4J4.

Remove two control connectors.

Remove four screw, and lift the panel straight away.

Control Modulator Procedure

Step 1.

Step 2.

Step 3.

Step 4.

Remove four screw-on and two press-on RF connectors.

Remove the directional coupler from the opposite side (see
procedure on page 7-24), if step attenuator is installed.

Remove the center holding screw for the control modulator.

Lift the control modulator straight away to remove.
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REMOVAL AND 94128A, 54130A, 54131A, 54136A

REPLACEMENT PROCEDURES MICROWAVE COMPONENTS
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Figure 7-15. Models 54128A, 54130A, 54131A, and 54136A RF Deck Parts Location (Internal Side Detail)
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S4137A, 54147A

MICROWAVE COMPONENTS

REMOVAL AND
REPLACEMENT PROCEDURES

7—18 REMOVE AND

REPLACE 54137A,
54147A MICROWAVE
COMPONENTS

This paragraph provides instructions for removing and replacing the
microwave components on the 54137A and 54147A RF decks. Proce-
dures are organized by component. Refer to Figures 7-16 and 7-17 for
component locations. In all cases, the replacement procedure is the re-
verse of the removal procedure.

Preliminary

[ Remove the top, bottom, and left-side covers (paragraph 7-2).
[ Place the 541XXA on its right side (left-side up).

25 MH=z/500 MHz Marker Modules Procedure

Step 1. Remove the marker connection from A19J5 on the Mul-
tiband Controller PCB (Figure 7-17).

Step 2. Remove six screws from the outer cover; remove the cover
and set it aside. Remove two additional screws, and expose
the bottom assembly.

Step 3. Remove four screws on the bottom assembly.

Step 4. Remove two RF connectors.

Step 5. Lift the two marker modules straight away.

500 MHz VCO/Power Amplifier/Divider Modules Procedure

Step 1. Remove the connection from A19J4 on the Multiband Con-
troller PCB (Figure 7-17).

Step 2. Remove one RF connector.

Step 3. Remove the MCX connector from the 25MHz output.

Step 4. Remove six screws from the outer cover; remove the cover
and set it aside. Remove two additional screws, and expose
the bottom assembly.

Step 5. Remove four screws, and lift the modules straight away.

Directional Coupler Procedure

Step 1. Remove the connection from A4J7 on the motherboard.

Step 2. Remove two screws first, then remove the two connections
on the right side.
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REPLACEMENT PROCEDURES

94137A, 54147A
MICROWAVE COMPONENTS
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Figure 7-16. Models 54137A and 54147A RF Deck Parts Location (External Side Detail)

Step 3.

Step 4.

Remove two RF connectors from the rear of the Directional
Coupler..

Slide the Directional Coupler back while unscrewing the
last RF connector, then lift the module straight away

Step Attenuator and RF Output Procedure

Step 1.

Step 2.

Step 3.

Step 4.

Remove the Directional Coupler (see above procedure).

Remove the Switched Filter (See Figure 7-17 and proce-
dure on next page).

Remove two screws from attenuator package ("X" in Figure
7-16), disconnect the remaining RF connector, and lift the
attenuator straight away.

Remove four screws from the RF Output assembly; slide as-
sembly to the rear and out.
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S4137A, 54147A REMOVAL AND
MICROWAVE COMPONENTS REPLACEMENT PROCEDURES

D25432 Marker Package Procedure

Step 1. Remove one RF connectors and one control connector (Fig-
ure 7-13).
Step 2. Remove four screws and lift the marker package straight
away.
NOTE YIG Oscillator Procedure
For the procedures on this page,
starting with the YIG oscillator Step 1. Remove the YIG oscillator connection from motherboard
procedure, the RF deck (paragraph connector A4J3.
7-14) has to be removed.
Step 2. Remove one RF connector.
Step 3. Remove two screws from the YIG circuit board.

Step 4. Loosen the YIG collar screw and slide the YIG out and
away.

Multiband Controller PCB Procedure

Step 1. Remove the panel connections from motherboard connec-
tors A4J11 and A4J8.

Step 2. Remove five control connectors.
Step 3. Remove five screws, and lift the panel straight away.

Down Converter Procedure

Step 1. Remove Multiband Controller PCB.

Step 2. Remove three RF connectors and one control connector.
Step 3. Remove four screw, and lift the down converter straight
away.

Switched Filter Procedure

Step 1. Remove all RF cables connected to the assembly.
Step 2. Remove the control cable.

Step 3. Remove four screws.

Step 4. Lift the Switched Filter Assembly straight away to remove.
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REPLACEMENT PROCEDURES MICROWAVE COMPONENTS
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Figure 7-17. Models 54137A and 54147A RF Deck Parts Location (Internal Side Detail)
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54154A THRU 54169A

MICROWAVE COMPONENTS

REMOVAL AND
REPLACEMENT PROCEDURES

7—19 REMOVE AND

REPLACE 54154A
THROUGH 54169A
MICROWAVE
COMPONENTS

This paragraph provides instructions for removing and replacing the
microwave components on the 54154A through 54169A RF decks. Pro-
cedures are organized by component. Refer to Figures 7-18 and 7-19
for component locations. In all cases, the replacement procedure is the
reverse of the removal procedure.

Preliminary

[ Remove the top, bottom, and left-side covers (paragraph 7-2).
[ Place the 541XXA on its right side (left-side up).
25 MHz/500 MHz Marker Modules Procedure

Step 1. Remove the marker connection from A23J5 on the Mul-
tiband Controller PCB (Figure 7-19).

Step 2. Remove six screws from the outer cover; remove the cover
and set it aside. Remove two additional screws, and expose
the bottom assembly.

Step 3. Remove four screws on the bottom assembly.

Step 4. Remove two RF connectors.

Step 5. Lift the two marker modules straight away.

500 MHz VCO/Power Amplifier/Divider Modules Procedure

Step 1. Remove the connection from A23J4 on the Multiband Con-
troller PCB (Figure 7-19).

Step 2. Remove one RF connector.

Step 3. Remove the MCX connector from the 25MHz output.

Step 4. Remove six screws from the outer cover; remove the cover
and set it aside. Remove two additional screws, and expose
the bottom assembly.

Step 5. Remove four screws, and lift the modules straight away.

Directional Coupler Procedure

Step 1. Remove the connection from A4J7 on the motherboard.

Step 2. Remove two screws first, then remove the two connections
on the right side.
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REMOVAL AND
REPLACEMENT PROCEDURES

54154A THRU 54169A
MICROWAVE COMPONENTS

500 MHz 25 MHz Sampler 500 MHz
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=
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\ Bt E =l
‘ 2 \ |
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Figure 7-18. Models 54154A through 54169A RF Deck Parts Location (External Side Detail)

Step 3.

Step 4.

Remove two RF connectors from the rear of the Directional
Coupler.

Slide the Directional Coupler back while unscrewing the
last RF connector, then lift the module straight away

Step Attenuator and RF Output Procedure

Step 1.

Step 2.

Step 3.

Step 4.

Remove the Directional Coupler (see above procedure).

Remove the Switched Filter (See Figure 7-19 and proce-
dure on next page).

Remove two screws from attenuator package ("X" in Figure
7-18), disconnect the remaining RF connector, and lift the
attenuator straight away.

Remove four screws from the RF Output assembly; slide as-
sembly to the rear and out.
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54154A THRU 54169A REMOVAL AND
MICROWAVE COMPONENTS REPLACEMENT PROCEDURES

D25432 Marker Package Procedure

Step 1. Remove one RF connectors and one control connector (Fig-
ure 7-13).

Step 2. Remove four screws and lift the marker package straight
away.

YIG Oscillator Procedure

Step 1. Remove the YIG oscillator connection from motherboard
connector A4J3.

Step 2. Remove one RF connector.

Step 3. Remove two screws from the YIG circuit board.

Step 4. Loosen the YIG collar screw and slide the YIG out and
away.

Multiband Controller PCB Procedure

Step 1. Remove the panel connections from motherboard connec-
tors A4J11 and A4J8.

Step 2. Remove five control connectors.
Step 3. Remove five screws, and lift the panel straight away.
Down Converter Procedure

Step 1. Remove Multiband Controller PCB.

Step 2. Remove three RF connectors and one control connector.
Step 3. Remove four screw, and lift the down converter straight
away.

Switched Filter Procedure

Step 1. Remove all RF cables connected to the assembly.
Step 2. Remove the control cable.

Step 3. Remove four screws.

Step 4. Lift the Switched Filter Assembly straight away to remove.
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Figure 7-19. Models 54154A through 54169A RF Deck Parts Location (Internal Side Detail)

Switched Doubler Procedure

Step 1.
Step 2.
Step 3.

Step 4.

Step 5.

Step 6.

Remove the multiband controller assembly (see above).
Remove all RF cables connected to the assembly.
Remove the control cable.

Remove the VCO/PA Divider module to allow access to the
four screws which mount the Switched Doubler.

Remove four screws.

Lift the Switched Doubler Assembly straight away to re-
move.
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MICROWAVE COMPONENTS

REMOVAL AND
REPLACEMENT PROCEDURES

7-20

REMOVE AND
REPLACE 54177A
MICROWAVE
COMPONENTS

This paragraph provides instructions for removing and replacing the
microwave components on the 54177A RF deck. Procedures are organ-
ized by component. Refer to Figures 7-20 and 7-21 for component loca-
tions. In all cases, the replacement procedure is the reverse of the re-
moval procedure.

Preliminary

[ Remove the top, bottom, and left-side covers (paragraph 7-2).
[ Place the 541XXA on its right side (left-side up).
25 MHz/500 MHz Marker Modules Procedure

Step 1. Remove the marker connection from A23J5 on the Mul-
tiband Controller PCB (Figure 7-21).

Step 2. Remove six screws from the outer cover; remove the cover
and set it aside. Remove two additional screws, and expose
the bottom assembly.

Step 3. Remove four screws on the bottom assembly.

Step 4. Remove two RF connectors.

Step 5. Lift the two marker modules straight away.

500 MHz VCO/Power Amplifier/Divider Modules Procedure

Step 1. Remove the connection from A23J4 on the Multiband Con-
troller PCB (Figure 7-21).

Step 2. Remove one RF connector.

Step 3. Remove the MCX connector from the 25MHz output.

Step 4. Remove six screws from the outer cover; remove the cover
and set it aside. Remove two additional screws, and expose
the bottom assembly.

Step 5. Remove four screws, and lift the modules straight away.

Directional Coupler Procedure

Step 1. Remove the connection from A4J7 on the motherboard.

Step 2. Remove two screws first, then remove the two connections
on the right side.
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Figure 7-20. Models 54177A RF Deck Parts Location (External Side Detail)

Step 3. Remove two RF connectors from the rear of the Directional
Coupler.

Step 4. Slide the Directional Coupler back while unscrewing the
last RF connector, then lift the module straight away

Step Attenuator and RF Output Procedure
Step 1. Remove the Directional Coupler (see above procedure).

Step 2. Remove the Switched Filter (See Figure 7-21 and proce-
dure on next page).

Step 3. Remove two screws from attenuator package ("X" in Figure
7-20), disconnect the remaining RF connector, and lift the
attenuator straight away.

Step 4. Remove four screws from the RF Output assembly; slide as-
sembly to the rear and out.
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S4177A REMOVAL AND
MICROWAVE COMPONENTS REPLACEMENT PROCEDURES

D25432 Marker Package Procedure

Step 1. Remove one RF connectors and one control connector (Fig-
ure 7-13).

Step 2. Remove four screws and lift the marker package straight
away.

YIG Oscillator Procedure

Step 1. Remove the YIG oscillator connection from motherboard
connector A4J3.

Step 2. Remove one RF connector.

Step 3. Remove two screws from the YIG circuit board.

Step 4. Loosen the YIG collar screw and slide the YIG out and
away.

Multiband Controller PCB Procedure

Step 1. Remove the panel connections from motherboard connec-
tors A4J11 and A4J8.

Step 2. Remove five control connectors.
Step 3. Remove five screws, and lift the panel straight away.
Down Converter Procedure

Step 1. Remove Multiband Controller PCB.

Step 2. Remove three RF connectors and one control connector.
Step 3. Remove four screw, and lift the down converter straight
away.

Switched Filter Procedure

Step 1. Remove all RF cables connected to the assembly.
Step 2. Remove the control cable.

Step 3. Remove four screws.

Step 4. Lift the Switched Filter Assembly straight away to remove.
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Figure 7-21. Models 54177A RF Deck Parts Location (Internal Side Detail)

Quadrupler Module Procedure
Step 1. Remove all RF cables connected to the assembly.
Step 2. Remove all the microwave cables from the Quadrupler.

Step 3. Remove the two screws which secure the plate the Quadru-
pler is mounted on.

Step 4. Remove the Quadrupler from the RF deck.
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A-.I RF DETECTOR DIODE
REPLACEMENT
PROCEDURES

Appendix A
RF Detector Diode
Replacement Procedures

Series 5400-71XXX RF Detectors and series 560-7XXX RF Detectors
are used with 54XXA systems. Paragraph A-2 contains the procedure
for replacing defective detector diodes in model 5400-71B75 RF Detec-
tors, and paragraph A-2 contains the procedure for replacing detector
diode modules in series 560-7XXX RF Detectors.

NOTE

Models 5400-71N50 and 5400-71N75 RF Detectors
do not have field-replaceable detector diodes. Series
5400-6NXXX Autotesters also do not.

Required Whenever the detector diode (or diode module) of

Adjustments these RF Detectors is replaced, the two potentiome-
ters that are part of the RF detector PCB subassem-
bly (Figures A-1 and A-4) must be readjusted. The
potentiometer readjustment is done after the defec-
tive diode is removed, but before the replacement di-
ode is installed.

Test The procedure in this appendix require a digital
Equipment multimeter (DMM) that has a display resolution of
Required at least 3-1/2 digits. (John Fluke Model 8840A, or
equivalent).
541X XA MM A-3




DETECTOR DIODE REPLACEMENT
MODEL 5400-71B75 RF DETECTOR APPENDIX A

A—2 REPLACEMENT OF The model 5400-71B75 RF Detector is equipped with a field-replace-
DETECTOR DIODE FOR able detector diode. To replace, proceed as follows:
MODEL 5400-71B75 RF

DETECTOR Step 1 Unfasten the four detector housing top cover retain-

ing screws. Remove the top cover.

Step 2 Unplug the defective diode (Figure A-1) from the
PCB subassembly and remove.

DIODE

-
o

I DY TR4

CATHODE END

Figure A-1. Model 5400-71B75 RF Detector Housing Layout Diagram

Step 3 Set potentiometer R1 fully clockwise (maximum re-
sistance).
Step 4 Connect the DMM leads between pins 1 and 2 of the

rf detector cable connector (Figure A-2). Measure
the resistance value, which is the maximum resis-
tance of R1 (approximately 40.5 kQ is typical). Re-
cord this value; it will hereafter be referred to as

((RT77‘
Step 5 Obtain the “K” value from the replacement diode
container label (Figure A-3).
Step 6 Compute the set value for R1 as follows:
Figure A-2. RF Detector Cable _
Connector Pin Rlset = Kx Rr
Orientation
Step 7 Adjust R1 counterclockwise until the DMM indi-

cates the Rlset value calculated in step 6.
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APPENDIX A

DETECTOR DIODE REPLACEMENT
MODEL 5400-71B75 RF DETECTOR

Step 8

Step 9

Step 10

Step 11

Step 12

Connect the DMM leads between pin 3 of the rf de-
tector cable connector and the cable shield.

Obtain the “Ro” value from the replacement diode
container label.

Adjust R4 until the DMM indicates the “R¢” value.
Disconnect the DMM.

Orient the cathode end (white dot) of the replace-
ment diode as shown in Figure A-1 (white dot to-
ward centerline of the detector PCB subassembly).
Insert the diode into the socket of the PCB subas-
sembly.

Reinstall the top cover, securing it with the four re-
taining screws. This completes replacement of detec-
tor diode.

ANRITSU

10 - 88
5400 - 71B75 DETECTOR DIODE
K

Re

. J

Figure A-3. Replacement Diode Container Label
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DIODEMODULE REPLACEMENT

SERIES 560-7XXX RFDETECTORS APPENDIX A
A—3 REPLACEMENT OF Series 560-7XXX RF Detectors are equipped with a field-replaceable
DIODE MODULES FOR diode module that contains (in addition to the detector diode) a ther-
SERIES 560-7XXX mistor, a resistor, and two capacitors. To replace, proceed as follows:
RF DETECTORS Step 1 Unfasten the four detector housing top cover retain-
ing screws. Remove the top cover.
Step 2 Unfasten the two retaining screws that hold down
the RF detector PCB subassembly (Figure A-4).
Step 3 Slide the cable retainer out of the rf detector hous-

ing assembly. When the cable retainer clears the
housing, disconnect the PCB subassembly from the
diode module. Remove spring washer.

Step 4 Remove fiberglass module retainer from detector
housing. This retainer can be removed by prying it
out using a small screwdriver, or by pulling it out
using short, round nose pliers.

<<—TOP COVER

MODULE LEAD—————— >3
RECEPTACLES (3) (@/
~

|
MODULE RETAINER ‘
DIODE MODULE ———— % , /
- d >
*SHIM - |
| e l

HOUSING

CONNECTOR

WSMA OR —>
K CONNECTOR

* THE DETECTOR MAY OR MAY NOT INCLUDE THIS SHIM.
THE SHIM IS ADDED DURING MANUFACTURE AS NEEDED.

Figure A-4. Series 560-7XXX RF Detectors, Exploded View
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APPENDIX A

DIODEMODULE REPLACEMENT
SERIES 560- /XXX RFDETECTORS

Step 5

Step 6

@1 4®

®2 3@ Step 7

Step 8

Figure A-5. RF Detector Cable
Connector Pin

Orientation
Step 9

Step 10

Step 11

Step 12

Step 13

Step 14

Remove diode module from rear of connector body
by pulling it straight out.

Connect the DMM leads between pins 1 and 2 of the
rf detector cable connector (Figure A-5). Measure
the resistance value, which is the maximum resis-
tance of R1 (approximately 40.5 kQ is typical). Re-

cord this value; it will hereafter be referred to as
“RT”.

Obtain the “K” value from the replacement diode
container label (Figure A-6).

Compute the set value for R1 as follows:

Rlset = Kx RT

Adjust R1 counterclockwise until the DMM indi-
cates the Rlset value calculated in step 8.

Connect the DMM leads between pin 3 of the rf de-
tector cable connector and the cable shield.

Obtain the “R¢” value from the replacement diode
container label and adjust R4 until the DMM indi-
cates this value. Disconnect the DMM.

Orient detector housing normally (Figure A-4). In-
sert replacement diode module into rear of connec-
tor body so that center lead is on top.

Orient spring washer so that the two curved flanges
point toward the rear of the detector housing and
are positioned horizontally (i.e., 3 o’clock and

9 o’clock positions).

Insert fiberglass module retainer between the re-
placement diode module and spring washer. Push
down on retainer until fully seated.

( ) 560-C-24441 to 20 GHz
560-A-7219B to 26.5 GHz
ANRITSU 560-A-7219C to 34 GHz
560-A-7219B
DETECTOR DIODE
K
Ry
\_ W,

Figure A-6. Replacement Diode Module
Container Label
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DIODEMODULE REPLACEMENT
SERIES 560- /XXX RFDETECTORS

APPENDIX A

Step 15

Step 16
Step 17

Step 18

Orient PCB subassembly normally as shown in Fig-
ure A-4 and insert into detector housing so that
leads from replacement diode module mate with con-
nectors on PCB subassembly.

Insert cable retainer into slot in detector housing.

Fasten PCB subassembly into detector housing us-
ing two retaining screws.

Reinstall the top cover, securing it with the four re-
taining screws. This completes replacement of detec-
tor diode module.
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Appendix B
Fabrication of RF
Detector S mulator

RF DETECTOR The RF detector simulator (T1492) is a special test aid that is used in

SIMULATOR the adjustments procedure for the series 541XXA Network Analyzers
(refer to Chapter 6, paragraph 6-2). The T1492 may be fabricated as il-
lustrated in Figure B-1, below. Or, it may be purchased from AN-
RITSU as a special order item. Contact your ANRITSU sales office for
further details.

FRONT VIEW
REAR VIEW

Reference Description ANRITSU Part Number
Designator

R1, R2 Resistor, Metal Film, 1 MQ, 0.1% 110-1M-0.1

R3 Resistor, Metal Film, 5.11 kQ, 1% 110-5.11K-1

_ Connector Plug, 551-271
Switchcraft, inc., 09CL4M

To fabricate the detector simulator, refer to figures above and proceed as follows:

1.
2.

Remove screw that secures connector shell to connector assembly.

Remove connector assembly from connector shell and note pin numbers located on front of connec-
tor.

Solder one end of resistor R1 to pin 3.
Solder other end of resistor R1 to the shield post.

Solder one end of resistor R2 to pin 4.

Figure B-1. Fabrication of T1492 Detector Simulator (1 of 2)

S41IXXA MM
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FABRICATION OF RF
DETECTOR SIMULATOR APPENDIX B

6. Solder other end of resistor R2 to the shield post.
7. Solder one end of resistor R3 to pin 1.

8. Solder other end of resistor R3 to the shield post. Return wire from shield
post back to pin 2 and solder.

9. Insert connector assembly into connector shell and refasten screw.

Figure B-1. Fabrication of T1492 Detector Simulator (2 of 2)
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C-1 138300 DUMMY

Appendix C
Fabrication of Dummy
Thermistor Test Aids

The T38300 Dummy Down Converter Thermistor is a special test aid

THERMISTOR that is used in the Temperature Compensation Adjustment Procedure
TEST AID (Chapter 6, paragraph 6-10). This test aid may be fabricated as shown
below; or, it may be purchased from ANRITSU as a special order item.
Contact your ANRITSU sales office for further details.
JUMPER*, WPN 551-577
NORM JUMPER BLOCK*, WPN 551-569
] RESISTOR, 2.87M 30K

SRl WPN110-2.87M-1

K g8 P

8 -8 —

6 6 J—

KEYE=2 . | []xeY

4—| NO CONNECTION NO CONNECTION|4  —

2 2 —

1 1 —

e *Switch may be used in place of 32

10 WAY BURG . CONNECTOR
CONNECTOR Terminal Block and Jumper HOUSING
WPN 551-953 WPN 551-954
9 EACH,

CONNECTOR PINS

WPN 551-250
SCHEMATIC DIAGRAM

(Jumper, shown in
"CAL" position )

) TOR1
Solder wires to TO J2-9

terminals. Insulate
with shrink tubing CABLE
approximate

Crimp wires
R1 to pins

10 inches in length

o

HENRARRRN
[

BROAOONboR

|
T,

Shrink tubing

J1 9 each, 18 gauge insulated wires,
approximate length 3 inches

[
N

FABRICATION DETAIL DIAGRAM

Figure C-1. Fabrication of T38300 Dummy Down Converter Thermistor
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DUMMY THERMISTOR
TEST AIDS

APPENDIX C

C'2 738301 DUMMY
THERMISTOR
TEST AID

The T38301 Dummy Directional Coupler Thermistor is a special test
aid that is used in the Temperature Compensation Adjustment Proce-
dure for series 541XXA Network Analyzers (Chapter 6, paragraph 6-
10). This test aid may be fabricated as shown below; or, it may be pur-
chased from ANRITSU as a special order item. Contact your
ANRITSU sales office for further details.

ALLIGATOR CLIP

/

SHRINK TUBING GOLD PIN

RESISTOR, 2.87 M+ 30 K
ANRITSU P/N 110 - 2.87M-1

Figure C-2. Fabrication of T38301 Dummy Directional Coupler Thermistor
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Appendix D
Performance Specifications

This appendix contains the 54100A Series Network
Analyzer Technical Data Sheet. This data sheet pro-
vides performance specifications and other techni-
cal data that will aid you in performing mainte-
nance on the 541XXA.
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