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Notes On Export Management

This product and its manuals may require an Export License or approval by the government of the product
country of origin for re-export from your country.

Before you export this product or any of its manuals, please contact Anritsu Company to confirm whether or
not these items are export-controlled.

When disposing of export-controlled items, the products and manuals need to be broken or shredded to such a
degree that they cannot be unlawfully used for military purposes.

CE Conformity Marking

Anritsu affixes the CE Conformity marking onto its conforming products in accordance with Council Directives
of The Council Of The European Communities in order to indicate that these products conform to the EMC and

LVD directive of the European Union (EU).

C-tick Conformity Marking

Anritsu affixes the C-tick marking onto its conforming products in accordance with the electromagnetic
compliance regulations of Australia and New Zealand in order to indicate that these products conform to the
EMC regulations of Australia and New Zealand.

ON274

Mercury Notification

This product uses an LCD backlight lamp that contains mercury. Disposal may be regulated due to
environmental considerations. Please contact your local authorities or, within the United States, the
Electronics Industries Alliance (www.eiae.org) for disposal or recycling information.



European Parliament and Council Directive 2002/96/EC

~

(Equipment marked with the Crossed-out Wheelie
Ein symbol complies with the European

Farliament and Council Directive 2002/96/EC (the
“WEEE Directive") in the European Union.

For Products placed on the EU market after
August 13, 2005, please contact your local Anritsu
representative at the end of the product's useful
life to arange disposal in accordance with your
\_ initial contract and the local law. )
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Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, Anritsu Company uses the
following symbols to indicate safety-related information. For your own safety, please read the information
carefully before operating the equipment.

Symbols Used in Manuals

Danger
This indicates a risk from a very dangerous condition or procedure that could result in
serious injury or death and possible loss related to equipment malfunction. Follow all
precautions and procedures to minimize this risk.

Warning

This indicates a risk from a hazardous condition or procedure that could result in
light-to-severe injury or loss related to equipment malfunction. Follow all precautions
WARNING A and procedures to minimize this risk.

Caution

This indicates a risk from a hazardous procedure that could result in loss related to
equipment malfunction. Follow all precautions and procedures to minimize this risk.

Safety Symbols Used on Equipment and in Manuals

The following safety symbols are used inside or on the equipment near operation locations to provide
information about safety items and operation precautions. Ensure that you clearly understand the meanings of
the symbols and take the necessary precautions before operating the equipment. Some or all of the following
five symbols may or may not be used on all Anritsu equipment. In addition, there may be other labels attached
to products that are not shown in the diagrams in this manual.

This indicates a prohibited operation. The prohibited operation is indicated symbolically
in or near the barred circle.

symbolically in or near the circle.

This indicates a warning or caution. The contents are indicated symbolically in or near
the triangle.

Q This indicates a compulsory safety precaution. The required operation is indicated

This indicates a note. The contents are described in the box.

@9 E These indicate that the marked part should be recycled.

ME7828A MM PN: 10410-00304 Rev. A Safety-1



For Safety

Warning Always refer to the operation manual when working near locations at which

the alert mark, shown on the left, is attached. If the operation, etc., is

performed without heeding the advice in the operation manual, there is a
risk of personal injury. In addition, the equipment performance may be
reduced.

Moreover, this alert mark is sometimes used with other marks and

descriptions indicating other dangers.

Warning
When supplying power to this equipment, connect the accessory 3-pin
power cord to a 3-pin grounded power outlet. If a grounded 3-pin outlet is
not available, use a conversion adapter and ground the green wire, or
or connect the frame ground on the rear panel of the equipment to ground. If

power is supplied without grounding the equipment, there is a risk of

| receiving a severe or fatal electric shock.

This equipment can not be repaired by the operator. Do not attempt to

Warning remove the equipment covers or to disassemble internal components.
Only qualified service technicians with a knowledge of electrical fire and
shock hazards should service this equipment. There are high-voltage parts

WARNING A in this equipment presenting a risk of severe injury or fatal electric shock to
untrained personnel. In addition, there is a risk of damage to precision
components.

Warning

éCAU'ﬂON Use two or more people to lift and move this equipment, or use an
equipment cart. There is a risk of back injury if this equipment is lifted by
>1 8 kg one person.
HEAVY WEIGHT
Electrostatic Discharge (ESD) can damage the highly sensitive circuits in
the instrument. ESD is most likely to occur as test devices are being

Caution connected to, or disconnected from, the instrument’s front and rear panel
ports and connectors. You can protect the instrument and test devices by
wearing a static-discharge wristband. Alternatively, you can ground
yourself to discharge any static charge by touching the outer chassis of the
grounded instrument before touching the instrument’s front and rear panel

o \ ports and connectors. Avoid touching the test port center conductors
unless you are properly grounded and have eliminated the possibility of

static discharge.

Repair of damage that is found to be caused by electrostatic discharge is
not covered under warranty.

Safety-2 PN: 10410-00304 Rev. A ME7828A MM
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Chapter 1 — General Information

1-1  Introduction
This manual provides general service and maintenance instructions for Anritsu ME7828A Broadband /
Millimeter-Wave Vector Network Analyzer Systems. It contains procedures for:

e Testing the system for proper operation

¢ Verifying System Performance, independent of any wafer-probe station

e Troubleshooting the failed system to the failed instrument/module level

e Locating and replacing failed parts in the system test set

Throughout this manual, the term “VNA System” will be used interchangeably to refer to the ME7828A
Broadband / Millimeter-Wave Vector Network Analyzer System.

1-2 Identification Number

All Anritsu instruments are assigned an unique identification number (up to seven-digit), such as “090201” or
“1010222”. This number appears on a decal affixed to the rear panel. Please use this identification number
during any correspondence with Anritsu Customer Service about Anritsu instruments.

1-3 Related Manuals and Documentation

Manuals and Documentation related to the operation and maintenance of the ME7828A VNA Systems are
listed in Table 1-1 and are typically available as a Portable Document Format (PDF) file which can be viewed
using Acrobat Reader™ a free program that is available from Adobe System Incorporated
(http://www.adobe.com).

For literature related to the Anritsu VectorStar® family of products, refer to:
http://www.anritsu.com/en-US/Products-Solutions/Products/MS4640A-Series.aspx

Table 1-1. List of Related Manuals and Documentation

Title Part Number
VectorStar MS4640A Series VNA Operation Manual 10410-00266
VectorStar MS4640A Series VNA Measurement Guide 10410-00269
VectorStar MS4640A Series VNA Maintenance Manual 10410-00268

VectorStar ME7828A Series Broadband/Millimeter-Wave VNA System Technical Data Sheet 11410-00452

VectorStar ME7828A Series Broadband/Millimeter-Wave VNA System Quick Start Guide 10410-00289
VectorStar ME7828A Series Broadband/Millimeter-Wave VNA System Installation Guide 10410-00287
MG3702xA RF/Microwave Signal Generator Operation Manual 10370-10370
MG3702xA RF/Microwave Signal Generator Maintenance Manual 10370-10372

3656B W1 Calibration/Verification Kit and 2300-496 System Performance Verification Software

User Guide 10410-00286

ME7828A MM PN: 10410-00304 Rev. A 1-1
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1-4

ME7828A VNA System Overview

The Anritsu ME7828A VNA System can be configured as a Broadband VNA System or a Millimeter-Wave
VNA System (Waveguide only).

ME7828A Broadband System Configurations

The ME7828A Broadband VNA system provides single sweep coverage from 10 MHz to 110 GHz for measuring
active devices. The system consists of the following items:

MS4647A VectorStar VNA, 10 MHz to 70 GHz, with options 001, 007, 051
3738A Broadband VNA Test Set, with Option 002, ME7828A configuration
MG37022A (2) Fast Switching Signal Generator, 2 to 20 GHz, with option 001
3742A-EW (2) Millimeter-Wave Module, 65 to 110 GHz, with Attenuator
66670-3 Left MUX Coupler, with 70 kHz Internal Bias Tee

66671-3 Right MUX Coupler, with 70 kHz Internal Bias Tee

806-206 (2) V Male to V Female Phase Stable Interconnect Cable, 24 inch
806-207 (2) V Male to V Male Phase Stable Interconnect Cable, 24 inch
3700C3 Floor Console

ME7828A Broadband System Options
e MS4647A Option 070, 70 kHz Start Frequency
e MS4647A Option 002, Time Domain Measurements
* 70556 - Replaces 806-206 and 806-207 24 inch cables with 806-208 and 806-209 36 inch cables
e 70555 Cable set for SUSS MicroTec SIGMA integration
* Replaces 806-206 and 806-207 24 inch cables with 806-210 and 806-211 14 inch cables
e Replace RF and LO Ruggedized semi-rigid cables with 806-121 (2) 36 inch flex cables

ME7828A — Option 012

Option 012 is a premium package offering enhanced performance of the ME7828A Broadband VNA
System with single sweep coverage from 70 kHz to 110 GHz.

The package consists of the following additional items:
e MS4647A VectorStar VNA, Option 070, 70 kHz Start Frequency
e MS4647A VectorStar VNA, Option 062, Four Attenuators
e MS4647A VectorStar VNA, Option 002, Time Domain Measurements

1-2
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General Information 1-4 ME7828A VNA System Overview

ME7828A Millimeter-Wave System Configuration

The ME7828A Millimeter-Wave VNA System provides waveguide band coverage up to 500 GHz. The system
consists of the following items:

e Any MS464XA VectorStar VNA with the following requirements:
e MS464XA-051, Option 051, Direct Access Loops
e MS4640A-007, Option 007, Receiver Offset
e MS4640A-001, Option 001, Rack Mount
e 3738A Test Set, with Option 002, ME7828A Configuration
e MG37022A (2) Fast Switching Signal Generator, 2 to 20 GHz, with option 001
e Any 3740A-x or 3741A-x Millimeter-Wave Modules (Two are required; one must be a 3740A-x)
* 3700C3 Floor Console

Millimeter-Wave Module Options

The following Millimeter-Wave Modules are available for the ME7828A Millimeter-Wave VNA System.
At least one pair of modules, matched for a waveguide band, are required. Multiple module pairs can be
equipped with a single VNA system.

Table 1-2. Millimeter-Wave Modules

Band / Module Name Frequency Anritsu Model Measurement Type
3740-V, 2 each Full 2-port measurements
V Band
WR-15 mm-Wave Module 50 to 75 GHz 3740A-V Forward measurements
3741A-V only
3740A-E, 2 each Full 2-port measurements
E Band
WR-12 mm-Wave Module 60 to 90 GHz 3740A-E Forward measurements
3741A-E only
3740A-EE, 2 each Full 2-port measurements
Extended E Band
WR-12 mm-Wave Module 56 to 94 GHz 3740A-EE Forward measurements
3741A-EE only
3740A-W, 2 each Full 2-port measurements
W Band
WR-10 mm-Wave Module 7510 110 GHz 3740A-W Forward measurements
3741A-W only
3740A-EW, 2 each Full 2-port measurements
Extended W Band 65 10 110 GHz 3740A-EW Forward measurements
WR-10 mm-Wave Module 3741A-EW only
3742A-EW, 2 each Full 2-port measurements

ME7828A MM

PN: 10410-00304 Rev. A
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1-5 Anritsu Customer Service Centers General Information

1-5 Anritsu Customer Service Centers

For the latest service and sales information in your area, please visit: http://www.anritsu.com/Contact.asp.
Choose a country for regional contact information.

1-6  Electrostatic Discharge (ESD) Prevention

All electronic devices, components, and instruments can be damaged by electrostatic discharge. It is important
to take preventative measures to protect the instrument and its internal subassemblies from electrostatic
discharge.

An ESD safe work area and proper ESD handling procedures that conform to ANSI/ESD S20.20-1999 or
ANSI/ESD S20.20-2007 1s mandatory to avoid ESD damage when handling subassemblies or components
found the 3738A test set.

Take steps to eliminate the static charges built-up on coaxial cables prior to connecting them to the VNA
System test ports. This can be done by terminating one end of the cable with the short from the calibration kit
and then grounding the outer conductor of the connector of the cables.

1-4 PN: 10410-00304 Rev. A ME7828A MM
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1-7 Recommended Test Equipment

Table 1-3 lists the recommended test equipment to be used for all maintenance activities for the ME7828A
VNA System.

Table 1-3. Recommended Test Equipment for ME7828A VNA System

RECOMMENDED
INSTRUMENT CRITICAL SPECIFICATION MANUFACTURER/MODEL USE*
Calibration/Verification Kit \?Vﬂ””e‘;tor Type: Anritsu 36568 BB, P
Configuration:
Intel Pentium IV or later
1 GB RAM minimum
Windows XP SP3
20 MB Hard-disk free space
PC Controller 1024 x 768 Display Resolution Any BB, P
CD ROM Drive
USB 2.0 Type A Port
National Instruments GPIB
Controller and Driver
Calibration Kit Waveguide Flange: Anritsu 3655\W-1 mmW, P, T
WR-10
. . . Waveguide Flange:
Waveguide Straight Section WR-10 Maury Z106B mmW, P
Calibration Kit Waveguide Flange: Anritsu 3655E-1 mmW, P, T
WR-12
. . . Waveguide Flange:
Waveguide Straight Section WR-12 Maury Y106B mmW, P
Calibration Kit Waveguide Flange: Anritsu 3655V-1 mmWw, P, T
WR-15
. . . Waveguide Flange:
Waveguide Straight Section WR-15 Maury V106B mmW, P
Frequency Range: . BB, mmW,
Spectrum Analyzer 10 MHz to 20 GHz Anritsu MS2719B T
Frequency Range: DC to 20 GHz . . BB, mmW,
RF Cable Connector: K(m) to K(f) Anritsu 15KKF50-1.5A T
Adapter Connector: N(m) to K(m) Anritsu 34NK50 BB, r$mW,
Digital Multimeter Any BB, rprmW,
* USE CODES:

BB - Use with ME7828A Broadband System configuration

mmW - Use with ME7828A Millimeter-Wave System configuration
P - Use when doing system verification

T - Use when doing troubleshooting

ME7828A MM PN: 10410-00304 Rev. A 1-5
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Chapter 2 — Replaceable Parts

2-1 Introduction

This chapter provides replaceable parts information for the following items:
e System level replaceable parts that are unique to ME7828A VNA System
* Replaceable parts in the ME7828A System Test Set, Model 3738A

Refer to the VectorStar MS4640A Series Maintenance Manual (part number: 10410-00268) for replaceable
parts information for the MS4640A Series VNA.

Refer to the MG3702xA RF/Microwave Signal Generator Maintenance Manual (part number: 10370-10372) for
replaceable parts information for the MG37022A Signal Generator.

2-2 Exchange Assembly Program

Anritsu maintains a module exchange program for selected subassemblies. 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. 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 equipment available when requesting this
service as the information about your equipment is filed according to the instrument model and serial number.
For more information about this program, contact your local Anritsu Service Center.

ME7828A MM PN: 10410-00304 Rev. A 2-1



2-3 ME7828A System Replaceable Parts

Replaceable Parts

2-3 ME7828A System Replaceable Parts

Part numbers and descriptions of the ME7828A System level replaceable parts are shown in Table 2-1.

There are no serviceable components or subassemblies in the 3740A-x, 3741A-x, 3742A-EW
Note Millimeter-Wave Modules or in the 66670-3 and 66671-3 Multiplexing Couplers. These items must
be returned to Anritsu Customer Service for repair or replacement.

Table 2-1. ME7828A System Level Replaceable Parts list

Description Part Number Use

Ruggedized Cable, 3738A LO Input to Upper MG37022A RF Output C34429-7 Standard
Ruggedized Cable, 3738A RF Input to Lower MG37022A RF Output C34429-8 Standard
RF Cable, 3.6 inch, 3738A RF/LO Input to MG37022A RF Output 806-121 Optional
— Two required per system

Interface Cgble Set, 3738A to Millimeter-Wave Module ND58268 Standard
— Two required per system

RF Cable, 2.4 inch, VNA Px Source to Multiplexing Coupler Source 806-206 Standard
— Two required per system

RF Cable, 2_4 inch, VNA bx In to Multiplexing Coupler b Out 806-207 Standard

— Two required per system

RF Cable, 3_6 inch, VNA Px Source to Multiplexing Coupler Source 806-209 Optional

— Two required per system

RF Cable, 35 inch, VNA bx In to Multiplexing Coupler b Out 806-208 Optional

— Two required per system

RF Cable, 1_4 inch, VNA Px Source to Multiplexing Coupler Source 806-210 Optional

— Two required per system

RF Cable, 1_4 inch, VNA bx In to Multiplexing Coupler b Out 806-211 Optional

— Two required per system

GPIB Interfgce Cable, 2 meter 2100-2 Standard

— Two required per system

Interface Cable Set, 3738A Rear Panel to MS4640A Rear Panel ND70921 Standard
BNC_ male _to BNC male cable 3-800-124 Standard

— Six required per system

BNC Tee (fen_male-male-female) 3-2600-2 Standard

— Three required per system
2-2 PN: 10410-00304 Rev. A ME7828A MM
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2-4 3738A Test Set Replaceable Subassemblies and Parts

Part numbers and descriptions of the 3738A Test Set replaceable subassemblies are listed in Table 2-2.

Table 2-2. 3738A Test Set Replaceable Subassemblies List

Description Part Number

Power Supply 40-130

Fan Assembly ND58282

IF Amplifier 60-279

IF Switch 1020-44

LO Isolator 1000-49

LO Power Divider 1091-87

Control PCB Assembly 57074-3

Transfer Switch ND57971

Front Panel LED Cable Assembly ND74548

ME7828A MM
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Chapter 3 — Performance Verification

3-1 Introduction

This chapter provides procedures to be used to verify the performance of the ME7828A VNA System in both
Broadband system configuration and Millimeter-wave system configuration.

3-2 Calibration and Measurement Conditions

Extremes in the surrounding environmental conditions and the condition and stability of the calibration kits,
coaxial test port connectors on the multiplexing couplers, waveguide interface of millimeter-wave modules, and
interconnect coaxial cables linking the host VNA, test set, and millimeter-wave modules determine system
measurement integrity to a large extent.

These are all user controlled conditions and, as such, should be evaluated periodically for impact on system
performance. If these conditions vary significantly with time, the system verification procedures should be
performed more often than the recommended annual cycle.

Standard Conditions

The standard conditions specified below must be observed when performing any of the operations in this
chapter - both during calibration and during measurement.

e Warm-up Time:
¢ 90 minutes
e Environmental Conditions:
e Temperature
e 23°C+3°C, with <1 °C variation from calibration temperature
* Relative Humidity

¢ 20-50% recommended

ME7828A MM PN: 10410-00304 Rev. A 3-1



3-3 System Verification — Broadband System Configuration Performance Verification

3-3 System Verification — Broadband System Configuration

The broadband system configuration verification procedures verify the measurement capability of the VNA,
calibration kit, and any required adapters as a system by analyzing the measurement of artifacts that are
traceable to national standards laboratories.

Anritsu does not support tests or verification processes for wafer probe equipment. Contact the

Note vendor of the wafer probe equipment if such support is desired.

The procedures are automated by using the Anritsu 2300-496 Broadband VNA System Performance
Verification Software in conjunction with the Anritsu 3656B Calibration / Verification Kit.

Note The use of a non-Anritsu calibration / verification kit is not supported.

Performance Verification Software Overview

The Anritsu 2300-496 Broadband VNA System Performance Verification Software is provided on a
PC-compatible CD-ROM disc packaged with the Anritsu 3656B Calibration / Verification Kit.

The System Performance Verification Software guides the user to do the following:

* Perform a low band, full 12-term SOLT calibration on the VNA system for frequencies up to 65 GHz
using the 3656B Calibration / Verification Kit

e Perform a high band, full 12-term SSST calibration on the VNA system for frequencies above 65 GHz
using the 3656B Calibration / Verification Kit

* Measure the S-parameters of the verification standards in the 3656B Calibration / Verification Kit

e Verify that the measured values are within the specified measurement uncertainty limits

Verification Result Determination

The software verification process compares the measured S-parameter data of the standards against the
original standard data for those devices that was obtained using the Factory Standard Broadband VNA
System (at Anritsu). The Factory Standard VNA System is traceable through the Anritsu Calibration
Laboratory’s Impedance Standards. These standards are traceable to NIST through precision mechanical
measurements and NIST approved impedance derivation methods.

The quality of the verification results is very dependent on the degree of care taken by the user in maintaining,
calibrating, and using the system. The most critical factors are:

e The stability and quality of the devices in the calibration / verification kit

¢ The condition of the test port connector on the multiplexing couplers

e The pin depth of all connectors and the proper torquing of connections. These same factors also affect the
VNA system’s measurement quality
Consult the 3656B W1 Calibration / Verification Kit and the 2300-496 System Performance Verification
Software User Guide — 10410-00286 — for proper use, care, and maintenance of the devices in the calibration /
verification kit.
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3-4 System Verification Procedure — Broadband System Configuration

The broadband system verification procedure is described below. The procedure assumes that the Broadband
VNA System Performance Verification Software has been installed to an external personal computer with
National Instruments GPIB interface running Microsoft® Windows® Operating System.

The 3656B W1 Calibration / Verification Kit and 2300-496 System Performance Verification Software
User Guide - 10410-00286 explains in details the personal computer requirements and
procedures to be used for the installation and operation of the verification software on the
personal computer.

Note

Equipment Required
e Personal Computer
e Microsoft Windows Operating System
e National Instruments GPIB interface and driver software
* GPIB interface cable
e Anritsu 3656B W1 Connector Calibration / Verification Kit

Special Precautions
When performing the procedures, observe the following precautions:
¢ Minimize vibration and movement of the system and attached components.

¢ Check pin depth and condition of connector for all adapters and calibration components. Clean the
connector interface as needed.

Procedure

1. Using the GPIB interface cable to connect the external computer to the MS4647A rear panel system
GPIB connector (the upper GPIB port labeled IEEE488.2 GPIB).

Note Do not connect the GPIB interface cable to the lower GPIB port labeled Dedicated GPIB.

2. Dismount both 3742A-EW Millimeter-Wave modules from the probe station, if required.

Note Do not disconnect the multiplexing couplers from the millimeter-wave modules.

3. Place both modules on a leveled surface so that both test ports are facing each other.

4. Install the W1 female to female adapter from the 3656B Calibration / Verification Kit to Port 1
multiplexing coupler. This converts Port 1 from a male test port to a female test port.

5. Install the W1 male to female adapter from the 3656B Calibration / Verification Kit to Port 2
multiplexing coupler.

6. Run the Anritsu 2300-496 Broadband VNA System Performance Verification Software on the PC.

7. Follow the instructions displayed on the computer to perform the calibration.

8. Follow the instructions displayed on the computer to perform measurements of the verification
standards.

9. If the verification fails, check the connectors of the test ports on the multiplexing couplers, calibration
components, and the verification standards for damage, cleanliness, and proper connector and torquing.
Also check the connections of the interconnect RF and IF coaxial cables and their phase stability. These
are the most common causes for verification failures.
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3-5 System Operational Check — Millimeter-Wave System Configuration

The millimeter-wave system configuration operational check procedure checks the calibrated system residual
performance of the ME7828A System.

Equipment Required

e Anritsu 3655 Series Waveguide Calibration Kit
e V Band (WR-15): 3655V-1
e E Band (WR-12): 3655E-1
e Extended E Band (WR-12): 3655E-1
* W Band (WR-10): 3655W-1
» Extended W Band (WR-10): 3655W-1

e Maury Microwave Waveguide Straight Section
e V Band (WR-15): V106B
e E Band (WR-12): Y106B
+ Extended E Band (WR-12): Y106B
« W Band (WR-10): Z106B
e Extended W Band (WR-10): Z106B

3-6 System Operational Check — Millimeter-Wave System Configuration

The millimeter-wave system operational check procedure is described below. It checks the corrected source
match and corrected directivity of the ME7828A system at the test port of the millimeter-wave module. The
system must be calibrated and the error correction must be applied for these tests.

Procedure

1. Ensure that the ME7828A system is assembled per the system assembly chapter of the VectorStar
MET7828A Installation Guide, part number: 10410-00287.

Ensure that the power vernier knobs on the 3742A-EW modules is set fully clockwise for maximum
test port output power.

Note Ensure that the associated precision straight waveguide section supplied with the millimeter-wave
module is installed on the module. if the straight section is missing, install the straight waveguide
section from the calibration kit. the precision straight section must be used to ensure good
connection repeatability and good calibration quality.

2. Apply AC power to the System Console.

3. Refer to the VectorStar ME7828A Installation Guide, part number: 10410-00287, for instructions on
setting up the GPIB addresses of both MG37022A Signal Generators.

3738A Test Set and MG37022A Signal Generators must be powered on first. Allow the MG37022A

Note Signal Generators to complete the bootup process prior to powering on the MS464XA VNA.

4. Allow the ME7828A System to warm up for at least 90 minutes.

5. On the MS4640A VNA, set the start and stop frequency to match operating frequency range of the
millimeter-wave modules installed to the VNA system. For example, set the start frequency to 75 GHz
and the stop frequency to 110 GHz if 3740A-W Modules are installed to the VNA system.

6. Set the # of Points to 401.
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7. Press the Avg key and set the IFBW to 1 kHz.
8. Press the Calibration key.
9. Select Cal kit/AutoCal Characterization.

10.

11.

12

15.
16.
17.
18.
19.
20.

Insert the USB flash drive that contains the Calibration Kit Component Coefficients into one of the USB
ports on the MS4640A front panel.

Select Install Kit/Charac.

. In the Install window, select Cal Kit, and then click the Browse button.
13.
14.

In the Open window, click the Files of Type drop down arrow. Select Lightning Files.

Browse to the USB flash drive, select the kit_info.wav file, and then click the Open button to return to the
Install window.

Select the Open button to install the coefficients.
Click Back on the lower section of the right side menu to return to previous menu.
Select Calibrate | Manual Cal | 2-Port Cal | Modify Cal Setup |Line Type | Waveguide
Select Cal Method | Offset Short (SSLT)
Select Edit Cal Params
In the Two Port Cal Setup window (see Figure 3-1), select:
a. Cal Type — Full 2 Port (or 1 Path 2 Port (1 —> 2) if Port 2 module is a 3741A-x)
b. Load Type — Sliding Load

Two Port Cal Setup (SSLT, Waveguide) X

Ref Impedance [£2] ] |

»

plaveriids it [WR10 v| | waveguide Info

Select Cal Tupe
() Full 2 Port () 1 Path 2 Port [1-32] ) 1 Path 2 Port [2-31]

Load Type
{7 Broadband Load (#) Sliding Load

* Still requires broadband loads below zliding load breakpoint frequency.

Through Reciprocal
Select Line Length [mm] E

| Through ¥ | 0.0000 |
Line Impedance [C2] _Lline_ Loss [u:IB.-"mm_]_ _
|50.000 il 0.0000 =

|

ok, ] [ Cancel ]

Figure 3-1. Two Port Cal Setup window

21.
22.

Click the OK button to close the window.

Click Back on the lower section of the right side menu to return to the previous menu.
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23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
317.

Install the waveguide load from the 3655X Calibration Kit to the test port of Port 2 module.
Select Port 1 Reflective Devices.

Install the thinner shim and the short from the 3655X Calibration Kit to the test port of Port 1 module.
Select Short 1 to measure the calibration standard.

Remove the shim and the short from Port 1.

Install the thicker shim and the short to Port 1.

Select Short 2 to measure the calibration standard.

Remove the shim and the short from Port 1.

Install the waveguide load to Port 1.

Select Load to measure the calibration standard.

Remove the load from Port 1.

Select Sliding Load.

Set the vernier knob of the sliding load to 0 and install the sliding load to Port 1.

Select Position 1 to measure.

Adjust the vernier knob counter-clockwise for a few graduations.

Note

The vernier knob adjustment is not required to be precise. The requirement is to have five, non-equal
distances for the next five positions when the sliding load is measured during calibration.

38.
39.
40.

41

Select Position 2 to measure.
Adjust the vernier knob counter-clockwise to a new position.

Select Position 3 to measure.

. Adjust the vernier knob counter-clockwise to a new position.
42,
43.
44,
45.
46.
47.
48.

Select Position 4 to measure.
Adjust the vernier knob counter-clockwise to a new position.
Select Position 5 to measure.
Adjust the vernier knob counter-clockwise to a new position.
Select Position 6 to measure.
Click Back on the lower section of the right side menu to return to the previous menu.
For a Full 2-Port Cal Type, do the following:
a. Select Port 2 Reflective Devices.

Install the thinner shim and the short from the 3655X calibration kit to the test port of Port 2
module.

&

Select Short 1 to measure the calibration standard.
Remove the shim and the short from Port 2.
Install the thicker shim and the short to Port 2.
Select Short 2 to measure the calibration standard.

Remove the shim and the short from Port 2.

B oo oaoo

. Install the waveguide load to Port 2.

Select Load to measure the calibration standard.

e
.

j. Remove the load from Port 2.
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k. Select Sliding Load.
1. Set the vernier knob of the sliding load to 0 and install the sliding load to Port 2.
m. Select Position 1 to measure.

n. Adjust the vernier knob counter-clockwise for a few graduations.

Note

The vernier knob adjustment is not required to be precise. The requirement is to have five, non-equal
distances for the next five positions when the sliding load is measured during calibration.

49.
50.
51.
52.
53.
54.
55.
56.
57.

. Select Position 2 to measure.

o
p. Adjust the vernier knob counter-clockwise to a new position.
q. Select Position 3 to measure.
r. Adjust the vernier knob counter-clockwise to a new position.
s. Select Position 4 to measure.
t. Adjust the vernier knob counter-clockwise to a new position.
u. Select Position 5 to measure.
v. Adjust the vernier knob counter-clockwise to a new position.
w. Select Position 6 to measure.
x. Click Back on the lower section of the right side menu to return to the previous menu.
Remove the calibration standards from both test ports.
Connect the test ports of both modules together.
Select Thru/Recip | Thru 1-2.
Click Back on the lower section of the right side menu to return to previous menu.
Select Done to complete the calibration.
Separate the test ports.
Select Tr1 | Trace | Trace Max. The VNA should display the S;; measurement trace.
Select Display | Trace Format | Log Mag.

Connect the Maury Waveguide Straight Section to Port 1 and leave one end open.

Note Ensure that the open end of the waveguide straight section is not facing any RF reflective surface.

58.
59.
60.

Select Scale | Auto Scale Active Trace
Select Marker
Click Mkr 1, Mkr 2, and Mkr 3 to turn these markers On.
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61. Using the mouse to move Mkr 1 and Mkr 2 to adjacent peaks of the ripple with the greatest negative
trough (or adjacent troughs if the ripple has the greatest positive peak) in the frequency band of interest
as shown in Figure 3-2 .

ARKER
z//M

‘//K\ _ﬁ%ﬁh/\‘\
INNAENE

“~IMARKER

Figure 3-2. Markers Positioning

62. Position Mkr 3 to the bottom of the trough (or to the top of the peak if the ripple has the greatest position
peak.)

63. Sum the magnitude values of Mkr 1 and Mkr 2 at the peaks (or troughs) and divide the result by two.
This is the average value of the two peaks (or troughs). Refer to the example formula below:

Average Value = (Mkr 1 + Mkr 2)/2
Assuming Mkr 1 = -15.9634 dB and Mrk 2 = —15.641 dB, then
Average Value = (—15.9634 dB) + (—15.641 dB)/2 = —15.8022 dB

64. Calculate the peak-to-peak ripple value (absolute difference of the Mkr 3 value and the average value) as
follows:

dBy,., = |[Mkr 3 value — Average Value|
Assuming Mkr 3 = -17.452 dB, then
dB,., = | ~17.452 dB - (-15.8022 dB)| = 1.6498 dB
65. Use a RF measurement chart in Figure 3-3 on page 3-9 to find the corresponding return loss value of the

peak-to-peak ripple value.

The corresponding Return Loss value of 1.6498 dB,, , is approximately 20 dB
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66. Also, find the corresponding Ref + X or Ref — X value from the RF measurement chart.

The first three columns are conversion ta-

Relative to Unity Reference

bles for return loss, reflection coefficient, swr | Reflection Rf;:;“ X dB Ref X
and SWR. Coefficient (dB) Below Ref + X Ref - X Pk to Pk Ripple

The last four columns are values for inter- Reference (aB) (aB) (dB)

actions of a small phasor X with a large 17.3910 0.8913 1 1 5.5350 -19.2715 24.8065

phasor (unity reference) expressed in dB 8.7242 0.7943 2 2 5.0780 -13.7365 18.8145

related to the reference. 5.8480 0.7079 3 3 4.6495 -10.6907 15.3402

4.4194 0.6310 4 4 4.2489 -8.6585 12.9073

The RF Measurement Chart can be used 3.5698 0.5623 5 5 3.8755 71773 11.0528

to determine the Uncertainty due to 3.0095 0.5012 6 6 3.5287 -6.0412 9.5699

bridge/autotester VNA directivity. The 2.6146 0.4467 7 7 3.2075 -5.1405 8.3480

“X dB Below Reference” column represents| 23229 0.3981 8 8 2.9108 -4.4096 7.3204

the difference between the directivity and 2.0999 0.3548 9 9 2.6376 -3.8063 6.4439

the measured reflection (return loss). The | 1.9250 0.3162 10 10 2.3866 -3.3018 5.6884

“Ref + X dB” and “Ref — X dB’ values are 1.7849 0.2818 1 1 2.1567 -2.8756 5.0322

360°. Therefore, the peak-to-peak ripple | —7ei——0 20— — ¢ 1750 2015 3ot

(1 £ X) is the total measurement uncer- 1.4985 0.1995 14 14 1.5802 1.9331 35133

tainty caused by the error signal. 1.4326 0.1778 15 15 1.4216 -1.7007 3.1224

For example, if a 30 dB return loss is mea-|_1.3767 0.1585 16 16 1.2778 -1.4988 2.7766

sured with a 40 dB directivity autotester, 13290 0.1413 7 7 11476 -1.8227 24703

the X dB Below Reference value is 10 dB. | 12880 0.1259 18 18 1.0299 -1.1687 21986

The Ref + X dB value is 2.3866 dB and the 2528 0.1122 19 19 0.9237 -1.0337 1.9574

X 1.2222 0.1000 20 20 0.8279 -0.9151 1.7430

Ref — X dB value is 3.3018 dB. 1.1957 0.0891 21 21 0.7416 -0.8108 1.5624

The actual return loss is between 1.1726 0.0794 22 22 0.6639 -0.7189 1.3828

27.6134 dB (- 30 + 2.3866) and 1.1524 0.0708 23 23 0.5941 -0.6378 1.2319

33.3018 dB (- 30 — 3.3018). The 1.1347 0.0631 24 24 0.5314 -0.5661 1.0975

peak-to-peak ripple on a swept measure- 1.1192 0.0562 25 25 0.4752 -0.5027 0.9779

ment will be 5.6884 dB. If the error and o 2 2 s e sore

directivity signals are equal, the Ref + X dB— 509 0.0398 28 28 0.3391 0.3529 0.6919

value equals 6 dB (voltage doubling 1.0736 0.0355 29 29 0.3028 03138 0.6166

causes a 6 dB change) and the Ref — X dB| 10653 0.0316 30 30 0.2704 -0.2791 0.5495

value becomes infinite, since the two sig- 1.0580 0.0282 31 31 0.2414 -0.2483 0.4897

nals are equal in amplitude and 180° out of| 1.0515 0.0251 32 32 0.2155 -0.2210 0.4365

phase (Zero Vo|tage)_ 1.0458 0.0224 33 33 0.1923 -0.1967 0.3890

1.0407 0.0200 34 34 0.1716 -0.1751 0.3467

1.0362 0.0178 35 35 0.1531 -0.1558 0.3090

1.0322 0.0158 36 36 0.1366 -0.1388 0.2753

/(Ref + X) 1.0287 0.0141 37 37 0.1218 -0.1236 0.2454

1.0255 0.0126 38 38 0.1087 -0.1100 0.2187

X .- - _ . 1.0227 0.0112 39 39 0.0969 -0.0980 0.1949

N 1.0202 0.0100 40 40 0.0864 -0.0873 0.1737

/ \ 1.0180 0.0089 41 41 0.0771 -0.0778 0.1548

/ \ 1.0160 0.0079 42 42 0.0687 -0.0693 0.1380

1.0143 0.0071 43 43 0.0613 -0.0617 0.1230

! ! 1.0127 0.0063 44 44 0.0546 -0.0550 0.1096

! A I 1.0113 0.0056 45 45 0.0487 -0.0490 0.0977

\ / 1.0101 0.0050 46 46 0.0434 -0.0436 0.0871

\ /7 1.0090 0.0045 47 47 0.0387 -0.0389 0.0776

N / 1.0080 0.0040 48 48 0.0345 -0.0346 0.0692

S e - - < 1.0071 0.0035 49 49 0.0308 -0.0309 0.0616

v 1.0063 0.0032 50 50 0.0274 -0.0275 0.0549

S (R ef - X) 1.0057 0.0028 51 51 0.0244 -0.0245 0.0490

1.0050 0.0025 52 52 0.0218 -0.0218 0.0436

(Ref) 1.0045 0.0022 53 53 0.0194 -0.0195 0.0389

1.0040 0.0020 54 54 0.0173 -0.0173 0.0347

1.0036 0.0018 55 55 0.0154 -0.0155 0.0309

® 1.0032 0.0016 56 56 0.0138 -0.0138 0.0275

1.0028 0.0014 57 57 0.0123 -0.0123 0.0245

; 1.0025 0.0013 58 58 0.0109 -0.0109 0.0219

Phasor Interaction 1.0022 0.0011 59 59 0.0097 -0.0098 0.0195

1.0020 0.0010 60 60 0.0087 -0.0087 0.0174

Figure 3-3. RF Measurement Chart
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67.

68.
69.
70.
71.
72.
73.
74.
75.

Use the following formula to calculate the directivity:

For ripple with a negative trough, Directivity = Return Loss value + |[Mkr 3 value| — |Ref — X value|
For ripple with a positive peak, Directivity = Return Loss value + |Mkr 3 value| + |Ref + X value|

Example: Directivity = 20 dB + 17.452 dB - 0.9151 dB = 36.5369 dB
Record the directivity value into the Port 1 Measured column of Table A-1, “Directivity” on page A-2.
Connect a short to the open end of the Maury Waveguide Straight Section.
Select Scale | Auto Scale Active Trace
Repeat Step 61 to Step 65.
Record the Return Loss value into Port 1 Measured column of Table A-2, “Test Port Match” on page A-3.
Disconnect the short and the Maury waveguide section from the test port.
For 1 Path, 2 Port Cal Type, the procedure is complete.
For a Full 2 Port Cal Type, do the following:

a. Select Trace | Trace Max | Trace Max | Trace Max. The VNA should now display the Sgq
measurement trace.

b. Select Display | Trace Format | Log Mag.

c. Connect the Maury Waveguide Straight Section to Port 2 and leave one end open.

Note Ensure that the open end of the waveguide straight section is not facing any RF reflective surface.

&

Select Scale | Auto Scale Active Trace

Select Marker

Click Mkr 1, Mkr 2, and Mkr 3 to turn these markers On.
Repeat Step 61 to Step 67.

. Record the directivity value into the Port 2 Measured column of Table A-1, “Directivity”
on page A-2.

50 o

i. Connect a short to the open end of the Maury Waveguide Straight Section.
Select Scale | Auto Scale Active Trace
k. Repeat Step 61 to Step 65.

1. Record the Return Loss value into Port 2 Measured column of Table A-2, “Test Port Match”
on page A-3.

S o
.

m. Disconnect the short and the Maury Waveguide Straight Section from the test port.
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Chapter 4 — Theory of Operation

4-1 Introduction

This chapter provides a brief overview of the functional assemblies and major parts that comprise the
ME7828A Broadband VNA System and ME7828A Millimeter-Wave VNA System. It also briefly describes the
operation of each major assembly.

4-2 System Overview

MET7828A in either Broadband System configuration or Millimeter-Wave System configuration are ratio

measurement system used to measure complex vector signal characteristics of devices and system up to
110 GHz.

The ME7828A VNA System performs complex vector measurements by sourcing a stimulus signal to the
Device Under Test (DUT) that is connected to the test port connectors either on the Multiplexing Couplers or
the Millimeter-Wave Modules. It simultaneously measures the DUT response, which consists of reflected
and/or transmitted (attenuated or amplified) signals at the connectors of the DUT. The reflected/transmitted
signals and a sample of the stimulus signal are down converted to intermediate frequency (IF) signals.

These IF signals are then converted into digital information and processed by a Digital Signal Processor (DSP)
of the VNA to determine the real and imaginary vector components of the signal being measured. The
information is then normalized for the desired S-parameter and presented to the user via the front panel color
LCD display of the VNA.

The ME7828A VNA System consists of four main component groups:
e MS464XA Series VectorStar Vector Network Analyzer
e 3738A Millimeter Test Set
e Two MG37022A Fast Switching Microwave Signal Generators
e Two 374XA-X Series Millimeter-Wave Modules
The Broadband System configuration adds the following items:
e 66670-3 Multiplexing Coupler
e 66671-3 Multiplexing Coupler
The block diagram of ME7828A Broadband System configuration is shown in Figure 4-1 on page 4-2.

The ME7828A Millimeter-Wave System configuration does not include the Multiplexing Couplers and their
respective cables that connect between the VNA front panel connector and the Couplers.
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4-2 System Overview
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ME7828A Broadband System Configuration Block Diagram

Figure 4-1.

ME7828A MM

PN: 10410-00304 Rev. A

42



Theory of Operation 4-3 Functional Description of Main Components

4-3  Functional Description of Main Components

The section provides the functional description of the main components of the ME7828A VNA System.

Vector Network Analyzer

For operation frequencies up to 67 GHz, the MS4647A Vector Network Analyzer provides the stimulus signal
for the DUT. Its reflectometer components separate the test signals and its Digital Signal Processor processes
the test signals (Reflected or Transmitted).

For operation frequencies above 67 GHz, the MS4647A VNA provides direct access to the four receiver
samplers. The Reference IF and Test IF signals generated in the Millimeter-Wave modules are sent to the four
input al, bl, a2, b2 of the VNA via the Millimeter Test Set.

For Millimeter-Wave System configuration, any MS464XA VectorStar Vector Network Analyzer can be used.

Millimeter Test Set

The 3738A Millimeter Test Set contains an LO signal Isolator, a LO signal Power Divider, a RF signal transfer
switch, 4 sets of IF signal amplifiers, 4 sets of IF signal switches, a power supply and a Control PCB assembly.

The Control PCB assembly controls the RF signal transfer switch, IF switches and the front panel LEDs. It
also has DC power conditioning circuitry for the internal IF amplifiers and the external Millimeter-Wave
Module.

The Millimeter Test Set supplies the following DC bias to the external Millimeter-Wave Modules:
e +12V for RF IF Amplifier
e +15V for LO & Reference IF Amplifiers
e +15V for Test IF Amplifier

The Test Set is directly controlled by the VNA using TTL signals via the I/O port.

The LO input signal is routed through an isolator and then a power divider to the front panel Port 1 L.O
connector and Port 2 LLO connector. The RF input signal is routed to the transfer switch. The VNA controls the
transfer switch to route the RF signal to the appropriate front panel Port RF connector depending on the
S-parameter being measured.

There are four separate IF paths in the 3738A. Each path is composed of an amplifier (gain is approximately
13 dB) and an IF switch. The signal through these paths is fixed at 270 MHz, which is the down-converted
signal from the millimeter-wave modules.

Regardless of sweep direction, the IF switches and the IF amplifiers are biased ON (passing RF) when the
system 1is operating with the millimeter-wave modules.

For ME7828A Broadband System configuration, the IF switches and IF amplifiers are biased OFF when the
system frequency is below 67 GHz.

Signal Generator

Two Anritsu model MG37022A Fast Switching Microwave Signal Generators are used in the ME7828A VNA
system when operating above 67 GHz. They are controlled by the VNA via GPIB.

One MG37022A Signal Generator provides the LO drive signal for the millimeter-wave modules in the VNA
system. It is used in 8 to 19 GHz frequency range and its power is set to +17 dBm.

The other MG37022A Signal Generator is used to provide the RF drive signal for the millimeter-wave modules
in the VNA system. It is used in 9 to 19 GHz frequency range and its power is set to +13 dBm.
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Millimeter-Wave Modules

Two Anritsu Model 3742A-EW Millimeter-Wave Modules are used in the ME7828A Broadband System
configuration.

At least one pair of modules, matched for a waveguide band, are required for the ME7828A Millimeter-Wave
System configuration (e.g. 3740A-W/3740A-W or 3740A-W/3741A-W).

The millimeter-wave module contains the RF components to multiply the RF input to the desired test port
frequency. It also contains a dual directional coupler needed to make transmission and reflection
measurements. Harmonic mixers are used to convert the reference and test signals from the coupler to

~12 MHz Reference and Test IF signals that are sent to the VNA, via the millimeter test set. See Figure 4-2,
“Block Diagram of 3740A-X Transmission/Reflection Millimeter-Wave Module”.

+12V RF
ISOLATOR TRIPLER DUAL DIRECTIONAL
= ~ COUPLER
RF N { X3 [ - TEST PORT
DOUBLER/AMP m
(y),
+15V TEST IF AMPLIFIER
< R
TESTIF 2
IF AMPLIFIER HARMONIC
+15V LO/REF MIXER
2 R
REF IF

POWER DIVIDER < HARMONIC

MIXER

LO ¢

LO LIMITING B
AMPLIFIER

NOTE:
WR-12 (E) & WR-10 (W) RF CHAIN SHOWN
WR-15 (V) = X2, X2

Figure 4-2. Block Diagram of 3740A-X Transmission/Reflection Millimeter-Wave Module

For E-band (WR-12) and W-band (WR-10) Modules, the X2 and X3 frequency multipliers are used. V-band
modules (WR-15) use X2 and X2 frequency multipliers.

The 3742A-EW Module adds a 20 dB adjustable RF attenuator between the X3 frequency multiplier and the
dual directional coupler.
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The 3741A-X Module contains the harmonic mixer necessary to generate the Test IF signal. An external
waveguide attenuator is used in conjunction with the 3741A-X to reduce the input signal so the harmonic
mixer 1s not driven into compression. See Figure 4-3, “Block Diagram of 3741A-X Transmission Module”.

+15V
TEST
IF
20dB WAVEGUIDE
ATTENUATOR HARMONIC
MIXER
TEST ISOLATOR
PORT =
< &TEST
S ® IF
i IF AMP
+15V
M ‘qLVREF
LO LO
LIMITING
AMP

Figure 4-3. Block Diagram of 3741A-X Transmission Module

Multiplexing Couplers

Two multiplexing couplers are used in the broadband system configuration. The multiplexing coupler provides
a test port with the W1 coaxial connector that operates to 110 GHz.

The coupler multiplexes the coaxial band signal of the VNA and millimeter band signal of the millimeter-wave
modules to the W1 test port connectors and vice versa. It contains a directional coupler to separate the test
signal from the stimulus signal for 67 GHz and below. The coupled arm of the directional coupler is fed to the
b1 or b2 front panel receiver input. It also contains an internal Kevin Bias Tee for biasing active DUT.
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4-4 System Operation
This section describes the operation of the ME7828A VNA System.

Broadband Operation for frequencies 67 GHz and below

For frequencies 67 GHz and below, the VNA generates the stimulus signal and feeds it to the V connector input
of the multiplexing coupler. The stimulus signal is then output through the W1 test port connector to the DUT.
The reflected or transmitted test signal from the DUT is input through the W1 test port connector. The test
signal is then fed to the VNA b1 or b2 front panel receiver input for further processing.

For details about how the MS464XA VNA processes the test signal, refer to the Theory of Operation

Note chapter in the MS464XA Maintenance Manual, part number: 10410-00268.

While the ME7828A VNA System is operating at frequencies 67 GHz and below, all the IF amplifiers and IF
switches in the 3738A Test Set are turned off.

Millimeter band Operation (Broadband Operation for frequencies above 67 GHz)

The following paragraphs describe the operation of a ME7828A VNA System using the Model 3742A-EW
Modules.

During a typical measurement, the RF signal generator, under the direct control of the VNA, outputs a RF
signal to the millimeter test set. This RF signal is one-sixth (1/6) of the desired device-under-test (DUT)
frequency.

This RF signal is switched in the millimeter test set using the RF transfer switch and is sent to the
millimeter-wave module through Port 1 or Port 2, depending on the S-parameter measured.

In the millimeter-wave module, the RF signal is doubled and amplified in the doubler/amplifier and then
tripled in the tripler. The RF signal is then sent to the test port via the dual directional coupler. This is the
stimulus signal for the DUT.

For broadband system configuration, the stimulus signal is fed to the waveguide input of the multiplexing
coupler, which outputs the stimulus signal to the DUT through the W1 test port.

One coupled arm of the dual directional coupler provides the RF signal for the first harmonic mixer, generating
the reference IF signal.

When there is any impedance mismatch between the test port and the DUT input port, some of the signal
incident at the DUT input port is reflected back to the test port of the millimeter-wave module and some
travels into the DUT. In the case of two port DUTs (that is those having an input and output port), the port of
the stimulus signal that travels through the DUT goes to the test port of the second millimeter-wave module
for measurement.

The reflected or transmitted test signal goes through the other coupled arm of the dual directional coupler and
provides the test signal for the second harmonic mixer, generating the Test IF signal.

The LO signal generator, under the direct control of the VNA, outputs a LO signal to the millimeter test set.
This signal is one-eighth (1/8) of the desired DUT frequency offset by 12 MHz. The LO signal enters the
millimeter-wave module into a limiting amplifier, which is used to keep the LO power at a fixed level into the
harmonic mixers. The LO signal is then split to provide inputs to both of the harmonic mixers.

The harmonic mixers, in the case of W-band, use the eighth harmonic of the LO signal. In the first harmonic
mixer, the eighth harmonic of the LO is mixed with the coupled off RF signal to create the 12 MHz

Reference IF input to the VNA. In the second harmonic mixer, the eighth harmonic of the LO is mixed with the
RF signal reflected or transmitted from the DUT creating the 12 MHz Test IF.

The Reference IF signal is sent to al or a2 input of the VNA. The Test IF signal is sent to b1 or b2 input of the
VNA. In the case of S11 forward reflection measurement, Reference IF signal and Test IF signal from the
Port 1 module are sent to al and b1 inputs of the VNA respectively.
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Theory of Operation 4-4 System Operation

Each of these IF signals carries embedded magnitude and phase information relative to a reference signal. In
the VNA, they are converted to digital data.

The digital signal processor of the VNA manipulates this digital data. Short-term system errors are normalized
and digital compensation is generated and applied. The resultant S-parameter data characterizing the DUT is
then presented on the VNA LCD display.
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Chapter 5 — Troubleshooting

5-1 Introduction

This chapter provides information about troubleshooting tests that can be used to check the ME7828A VNA
System (both Broadband and Millimeter-Wave configurations) for proper operation. These tests are intended
to be used as a troubleshooting tool for identifying the faulty system components and checking the
functionality of internal components and sub-assemblies in the 3738A Test Set.

5-2 General Safety Warnings

Many of the troubleshooting procedures presented in this chapter require the removal of instrument covers to
gain access to subassemblies and modules. When using these procedures, please observe the warning and
caution notices.

Hazardous voltages are presented inside the instrument when AC line power is connected. Before
Warning removing any covers, turn off the instrument via the Main power switch on the front panel and unplug
the AC power cord.

Many assemblies and modules in the 3738A contain static-sensitive components. Improper handling
Caution of these assemblies and modules may result in damage to the assemblies and modules. Always
observe the static-sensitive component handling precautions.

5-3 Troubleshooting Strategy

The ME7828A VNA System consists of four main component groups:
e MS464XA Series VectorStar Vector Network Analyzer
e 3738A Millimeter Test Set
e Two MG37022A Fast Switching Microwave Signal Generators
e Two 374XA-X Series Millimeter-Wave Modules

The Broadband System configuration adds the following items:
e 66670-3 Multiplexing Coupler
e 66671-3 Multiplexing Coupler

A good understanding of the ME7828A VNA System operation is an important aid to troubleshoot system
failures. Refer to the description of system operation, and block diagrams located in Chapter 4, “Theory of
Operation”

Suggested Troubleshooting Steps
The suggested troubleshooting steps for ME7828A VNA System are as follows:
¢ Ensure that both VNA and Test Set can be powered up.

¢ Ensure that no set-up and installation errors exist (for example: cabling errors and cable connections).
Refer to the VectorStar ME7828A Series Broadband/Millimeter-Wave VNA System Installation Guide —
part number 10410-00287.

e Isolate the fault to a system component (for example: VNA, Test Set, Millimeter-Wave Module, or Signal
Source) using a process of elimination. Refer to “General Troubleshooting of the System” on page 5-2.

Note The critical information to know is the sweep direction and frequency at which the fault occurs.

ME7828A MM PN: 10410-00304 Rev. A 5-1




5-4 General Troubleshooting of the System Troubleshooting

5-4

General Troubleshooting of the System

This section provides general troubleshooting procedures of the ME7828A System. It assumes that setup and
installation errors have been eliminated.

Procedure

1.

Set up the VNA to sweep the full frequency range of the ME7828A System (70 kHz to 110 GHz, 65 GHz to
110 GHz, etc.)

2. Set the VNA Display Trace 1 to S44, and Trace 2 to Syo.

. For ME7828A Broadband system configuration, disconnect both multiplexing couplers from both ports.

Then install a short and an open to both VNA ports on the MS4640A.

4. Install flush waveguide shorts to both millimeter-wave modules.

5. Determine whether the fault occurs only in forward sweep (S11), only in reverse sweep (S12) or in both

sweeps (S11, S22).

. For ME7828A Broadband System configuration, determine whether the fault occurs only in the Coaxial

band (<67 GHz) or the Millimeter-Wave band (>67 GHz).

a. If the fault occurs at any frequency below 67 GHz, you can assume that the fault lies in the
MS4647A VNA. Refer to the VectorStar MS4640A Series VNA Maintenance Manual — Part
Number 10410-00268 for troubleshooting information.

b. If the fault occurs at any frequency above 67 GHz, you can assume that the fault lies in the
Millimeter-Wave band section of the VNA system.

. For faults occurring in the ME7828A Millimeter-Wave band system configuration or in the

Millimeter-Wave band (>67 GHz) of the ME7828A Broadband System configuration, observe the
following:

a. If the fault occurs in only one sweep direction (forward — S;; or reverse — Sg9), you can eliminate
both system sources as cause. The problem is in the millimeter-wave module or the 3738A Test Set
or the rear panel IF input of the MS4640A VNA.

b. If you swap the millimeter-wave modules between Port 1 and Port 2, and the problem moves from
Port 1 to Port 2, one of the millimeter-wave module is defective.

c. If you swap the millimeter-wave modules between Port 1 and Port 2, and the problem does not
move, the failure is in the 3738A or the rear panel IF input of the MS4640A VNA.

d. If the fault occurs in both sweep directions, the problem can be in the System Sources or the 3738A
Test Set.

e. Refer to “General Troubleshooting of the 3738A Test Set” on page 5-3 for procedures to further
isolate if the fault is in the 3738A Test Set.

8. If no faults are found in the steps above, then the problem is in one of the Multiplexing Couplers.

5-2
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5-5 General Troubleshooting of the 3738A Test Set

This section provides general troubleshooting procedures of the 3738A Test Set.

Suggested Troubleshooting Steps
The suggested troubleshooting steps for 3738A Test Set are as follows:

e Verify that the DC voltages from the power supply are at the expected level. Refer to “Troubleshooting
Test - Power Supply DC Check” on page 5-3.

e Verify that the Control PCB signals are at the expected level. Refer to “Troubleshooting Test - Control
PCB Signal Check” on page 5-5.

e Verify that the LO and RF signal levels are at the expected level. Refer to “Troubleshooting Test - LO
and RF Signal Check” on page 5-7.

e Verify that the IF Path signal levels are present. Refer to “Troubleshooting Test - IF Signal Check”
on page 5-8.

5-6 Troubleshooting Test - Power Supply DC Check

This procedure verifies that the expected DC voltages from the power supply is present.

Equipment Required
¢ Digital Multimeter

Procedure
1. Turn off the 3738A Test Set and unplug the AC power cord.
2. Remove the top cover of the 3738A Test Set.
3. Plug in the AC power cord, connect the Test Set to AC power and turn the unit back on.
4

. Use a digital multimeter to measure the DC voltages at the test points stated in Table 5-1, “Power Supply
Expected DC Voltages” on page 5-3 on the 54074-3 Control PCB Assembly and verify if DC voltages are
present and at the expected level. Refer to Figure 5-1, “Control PCB Assembly Test Point Locations”
on page 5-4 for test point locations.

Table 5-1. Power Supply Expected DC Voltages

Test Point Common Expected Voltage Usage

TP3 TP8 +12V IF Amp Bias
TP4 TP8 +5V PCB Internal Circuits
TP5 TP8 +15V From Power Supply
TP6 TP8 +5V Not used
TP7 TP8 +12V Fan Power
TP11 TP8 -5V Not used

Note All DC supply voltages except the TP5 voltage are derived from voltage regulators on the 54074-3

PCB Assembly.

5. If TP5 has an incorrect voltage, replace the 40-130 power supply.
6. If other test points have incorrect voltages, replace the 54074-3 Control PCB Assembly.
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Figure 5-1. Control PCB Assembly Test Point Locations
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5-7 Troubleshooting Test — Control PCB Signal Check

This procedure verifies that the expect signals are present at the 54074-3 Control PCB Assembly.

Equipment Required
e Digital Multimeter

Procedure
1. Turn off the 3738A Test Set and unplug the AC power cord.
. Remove the top cover of the 3738A Test Set.
. Plug in the AC power cord, connect the test set to AC power and turn the unit back on.
. Ensure that the rear panel cable assemblies are installed between the MS4640A VNA and the test set.
. Set the MS4640A VNA to display Trl S;; only.

(=221 B N VU \U]

. Use a digital multimeter to measure the signal at the test points stated in Table 5-2, “Forward Sweep
Control Signals” on page 5-5 on the 54074-3 Control PCB Assembly and verify if the signals are present
and at the expected level. Be sure to use the sequence shown in the table when diagnosing and
determining which part to replace. Refer to Figure 5-1 on page 5-4 for test point locations.

Table 5-2. Forward Sweep Control Signals

Location Signal Present Actions if Control Signal is not present
TP14 TTL Low Replace ND70921 VNA to Test Set interface cable
TP13 TTL Low Replace ND70921 VNA to Test Set interface cable
TP9 ~ -5V Replace 54074-3 Control PCB
TP10 ~ 0V Replace 54074-3 Control PCB
Front Panel
Port 1 Lit* Replace ND74548 Front Panel LED Cable Assembly
Module LED
TP1 +12VDC Replace 54074-3 Control PCB
TP2 ovDC Replace 54074-3 Control PCB
. - Replace 54074-3 Control PCB
J9Pin 1 ~3.8VDC Replace Transfer Switch
. - Replace 54074-3 Control PCB
J9 Pin 2 +2.2VDC Replace Transfer Switch
Note If the Front Panel Port 1 Module LED fails, the 54047-3 Control PCB will not operate properly in
forward sweep.

7. Change the MS4640A VNA Tr1 Display to Sgs.
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8. Use a digital multimeter to measure the signal at the test points stated in Table 5-3, “Reverse Sweep
Control Signals” on page 5-6 on the 54074-3 Control PCB Assembly, and verify if signals are present and
at the expected level. Be sure to use the sequence shown in the table when diagnosing and determining
which part to replace.

Table 5-3. Reverse Sweep Control Signals

Location Signal Present Actions if Control Signal is not present
TP14 TTL Low Replace ND70921 VNA to Test Set interface cable
TP15 TTL Low Replace ND70921 VNA to Test Set interface cable
TP9 ~ -5V Replace 54074-3 Control PCB
TP10 ~ 0V Replace 54074-3 Control PCB
Front Panel
Port 2 Lit* Replace ND74548 Front Panel LED Cable Assembly
Module LED
TP1 ovDC Replace 54074-3 Control PCB
TP2 +12VDC Replace 54074-3 Control PCB
. 5 Replace 54074-3 Control PCB
J9Pin 1 +2.2VDC Replace Transfer Switch
. - Replace 54074-3 Control PCB
J9 Pin 2 ~3.8VDC Replace Transfer Switch
Note If the Front Panel Port 2 Module LED fails, the 54047-3 Control PCB will not operate properly in
reverse sweep.

5-6 PN: 10410-00304 Rev. A ME7828A MM



Troubleshooting 5-8 Troubleshooting Test — LO and RF Signal Check

5-8 Troubleshooting Test — LO and RF Signal Check

This procedure verifies that the expect LO and RF signals are present at the front panel connectors.

Equipment Required
e Anritsu MS2719B Spectrum Analyzer
e Anritsu 15KKF50-1.5A K(m) to K(f) cable
¢ Anritsu 34NK50 N(m) to K(m) adapter

Procedure

1. Ensure that the 3738A Test Set is installed in the 3700C3 Console and all cables are re-connected per the
VectorStar ME7828A Series Broadband/Millimeter-Wave VNA System Installation Guide — part number
10410-00287.

2. Set up MS2719B Spectrum Analyzer to cover the 8 to 19 GHz frequency range. Install the 34NK50
adapter and 15KKF50-1.5A cable to the MS2719B input port.

. Set the MS4640A display to Tr1 S;; only.

. Disconnect the Port 1 module LO cable from the 3738A front panel Port 1 LLO output connector.
. Connect the cable from the MS2719B to the 3738A Port 1 LO output connector.

. Verify that the signal level being measured is approximately +11 dBm.

. If the power level is low, replace the 1091-87 LLO Power Divider.

. Disconnect the spectrum analyzer cable and re-connect the Port 1 module LO cable.

. Disconnect the Port 1 module RF cable from the 3738A Port 1 RF output connector.

10. Connect the cable from the MS2719B to the 3738A Port 1 RF output connector.

© 00 3 & Ot s W

11. Verify that the signal level being measured is approximately +11 dBm.

12. If the power level is low, replace the ND57971 Transfer Switch.

13. Change the MS4640A Tr1 display to Sog only.

14. Disconnect the Port 2 module LO cable from the 3738A front panel Port 2 LO output connector.
15. Connect the cable from the MS2719B to the 3738A Port 2 LO output connector.

16. Verify that the signal level being measured is approximately +11 dBm.

17. If the power level is low, replace the 1091-87 LLO Power Divider.

18. Disconnect the spectrum analyzer cable and re-connect the Port 2 module LO cable.
19. Disconnect the Port 2 module RF cable from the 3738A Port 2 RF output connector.
20. Connect the cable from the MS2719B to the 3738A Port 2 RF output connector.

21. Verify that the signal level being measured is approximately +11 dBm.

22. If the power level is low, replace the ND57971 Transfer Switch.
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5-9 Troubleshooting Test — IF Signal Check

This procedure verifies that the expect IF signals are present at the respective rear panel IF output of the
3738A Test Set.

Equipment Required

e Anritsu MS2719B Spectrum Analyzer

e Anritsu 15KKF50-1.5A K(m) to K(f) cable

e Anritsu 34NK50 N(m) to K(m) adapter

e Anritsu 3655 Series Waveguide Calibration Kit
* V Band (WR-15): 3655V-1
* E Band (WR-12): 3655E-1
e Extended E Band (WR-12): 3655E-1
« W Band (WR-10): 3655W-1
+ Extended W Band (WR-10): 3655W-1

Procedure

1. Ensure that the 3738A Test Set is installed in the 3700C3 Console and all cables are re-connected per the
VectorStar ME7828A Series Broadband/Millimeter-Wave VNA System Installation Guide — part number
10410-00287.

2. Ensure that the millimeter-wave modules are working properly prior to doing the test. Refer to Step
Step 7 of “General Troubleshooting of the System” on page 5-2.

3. Install flush shorts to both millimeter-wave modules.

4. Set Center Frequency to 270 MHz and Span to 500 MHz on the MS2719B Spectrum Analyzer. Install the
34NK50 adapter and 15KKF50-1.5A cable to the MS2719B input port.

. Set the MS4640A display Trl S;; only.
. Disconnect the al IF cable from the al IF out connector on the rear panel of the 3738A.
. Connect the spectrum analyzer cable to the al IF out connector of the 3738A.

. Verify that a 270 MHz signal is present.
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. If the signal is not present, replace the al IF switch and then the al IF amplifier.
10. Disconnect the b1 IF cable from the b1 IF out connector of the 3738A.

11. Connect the spectrum analyzer cable to the b1l IF out connector of the 3738A.

12. Verify that a 270 MHz signal is present.

13. If the signal is not present, replace the b1l IF switch and then the b1l IF amplifier.
14. Change the MS4640A Tr1 display to Sos only.

15. Disconnect the a2 IF cable from the a2 IF out connector on the rear panel of the 3738A.
16. Connect the spectrum analyzer cable to the a2 IF out connector of the 3738A.

17. Verify that a 270 MHz signal is present.

18. If the signal is not present, replace the a2 IF switch and then the a2 IF amplifier.
19. Disconnect the b2 IF cable from the b2 IF out connector of the 3738A.

20. Connect the spectrum analyzer cable to the a2 IF out connector of the 3738A.

21. Verify that a 270 MHz signal is present.

22, If the signal is not present, replace the b2 IF switch and then the b2 IF amplifier.
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Chapter 6 — Removal and Replacement
Procedures

6-1 Introduction

This chapter provides procedures for removing and re-installing the replaceable components and
sub-assemblies in the 3738A Test Set.

6-2 Tools Required

All procedures in this chapter require the use of either a #1 or #2 size Phillips screwdriver. Most procedures
require the use of a 5/16 inch wrench and the Anritsu 01-201 (8 1bf in) torque wrench. A soldering iron is
required for replacing the IF Amplifier.

6-3 System Disassembly Procedure

Use this procedure to remove the 3738A Test Set from the 3700C3 System Console and prepare the Test Set for
removal and replacement procedures for all of its replaceable components.

1. Prepare a clean and static free work area. Make sure that the work area is well grounded. Cover the work
surface with a soft, clean anti-static mat.

. Provide all personnel with appropriate anti-static grounding wrist straps and similar equipment.
. Power off the MS4640A VNA.
. Power off the 3738A Test Set

. Power off both system sources.

(=2 2L B N U U]

. Disconnect the millimeter-wave modules with their respective interface cables from the 3738A Test Set.
Set the modules aside in a secure, clean, and anti-static environment.

. Disconnect the LO and RF cables between system sources and the 3738A Test Set.

N

8. Disconnect the rear panel cables between the VNA and the test set. Disconnect the power cords from the
AC power outlets.

9. Remove the 3738A Test Set from the 3700C3 System Console.
10. Move the 3738A Test Set to the repair area.
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6-4 Removing the Covers

The following procedure describes the process of removing the external covers. The 3738A Test Set is assumed
to be already removed from the 3700C3 System Console per “System Disassembly Procedure” on page 6-1.

Note Refer to Figure 6-1, “Removing the Covers” below during this procedure.
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Figure 6-1. Removing the Covers
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Procedure

1. To remove the top cover:
a. Place the test set in normal (top-side up) position.
b. Remove the two top corner screws (1) from the rear of the top cover.
c. Remove the center screw (2) from the rear of the top cover.
d. Lift and slide the top cover away from the test set.

2. To remove the bottom cover:
a. Place the test set on its top (bottom-side up) position.
b. Remove the two bottom corner screws (1) from the rear of the bottom cover.
c. Remove the center screw (2) from the rear of the bottom cover.
d. Lift and slide the bottom cover away from the test set.

3. To remove the right cover:
a. Place the test set on its left side.
b. Remove the center screw (2) from the rear of the right cover.
c. Lift and slide the right cover away from the test set.

4. To remove the left cover:
a. Place the test set on its right side.
b. Remove the center screw (2) from the rear of the left cover.
c. Lift and slide the left cover away from the test set.

5. To re-install the instrument covers, perform the previous steps in the reverse order.
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6-5 Location of Major Components and Sub-assemblies

Figure 6-2 below shows the location of major components and sub-assemblies in the 3738A Test Set.
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Figure 6-2. Part Location Diagram
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6-6

Power Supply — 40-130

This section provides a procedure for removing and replacing the power supply in the 3738A Test Set.

Procedure

1.

S O s W

N

Remove the top and bottom covers from the 3738A Test Set. Refer to Section 6-4 “Removing the Covers”
on page 6-2.

. Unplug the power supply cable from A1J1 of the 54074-3 Control PCB Assembly. Refer to

Figure 6-2, “Part Location Diagram” on page 6-4.

. Remove the protective terminal strip cover from the power supply.
. Disconnect the power supply cables from the power supply terminal strip.
. Place the test set on its left side.

. Remove the three mounting screws that secure the power supply from the bottom side of the chassis. Use

a hand to hold the power supply while removing the screws.

. Remove the power supply from the 3738A Test Set.

8. To replace the power supply, reverse the order of the removal procedure. Ensure that the power supply

cable is installed per Figure 6-3, “Power Supply Cable Connection” on page 6-5.

i —() J
wmr—L Q) |-v
FG O ] GRN/YEL
L (O 37— s
N (O 31— sLu

\| NSTALL PROTECTIVE

POWER SUPPLY TERMINAL STRIP COVER
CONNECT ION

Figure 6-3. Power Supply Cable Connection
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6-7 Control PCB Assembly — 54074-3 Removal and Replacement Procedures

6-7 Control PCB Assembly — 54074-3

This section provides a procedure for removing and replacing the 54074-3 Control PCB Assembly in the 3738A
Test Set.

Procedure
1. Remove the top cover from the 3738A Test Set. Refer to Section 6-4 “Removing the Covers” on page 6-2.

2. Disconnect all cable assemblies that are plugged into the 54074-3 Control PCB Assembly. Refer to
Figure 6-2, “Part Location Diagram” on page 6-4

3. Remove the five mounting screws (2) that secure the 54074-3 Control PCB Assembly. Refer to
Figure 6-4, “564047-3 Control PCB Assembly Removal” on page 6-7

4. Remove the 54074-3 Control PCB Assembly (1) from the 3738A Test Set.
5. To replace the 54074-3 Control PCB Assembly, reverse the order of the removal procedure.
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Figure 6-4. 54047-3 Control PCB Assembly Removal
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6-8 LO Power Divider — 1091-87
This section provides a procedure for removing and replacing the 1091-87 LO Power Divider in the 3738A Test
Set.
Procedure
1. Remove the top cover from the 3738A Test Set. Refer to Section 6-4 “Removing the Covers” on page 6-2.
2. Disconnect the two RF cables from the LO power divider (4). Refer to Figure 6-5, “LLO Power Divider and
LO Isolator Removal” on page 6-8.
3. Remove the two screws (2) that secure the LO power divider bracket (1) to the chassis.
4. Loosen the connection between the LO power divider (4) and the LO isolator (5) until they are separated.
5. Remove the LO power divider (4) with its bracket from the 3738A Test Set.
6. Remove the two mounting screws (3) that secure the LO power divider (4) to the LO power divider

bracket (1).

7. Remove the LO power divider (4) from the bracket (1).

8. To replace the LO power divider, reverse the order of the removal procedure. Use the Anritsu 01-201 (8

Ibf in) torque wrench to tighten the RF connections prior to tightening all mounting screws.

Figure 6-5. LO Power Divider and LO Isolator Removal

6-8
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Removal and Replacement Procedures 6-9 LO Isolator — 1000-49

6-9 LO Isolator — 1000-49

This section provides a procedure for removing and replacing the 1000-49 LO Isolator in the 3738A Test Set.

Procedure
1. Remove the top cover from the 3738A test set. Refer to Section 6-4 “Removing the Covers” on page 6-2.
2. Remove the LO power divider. Refer to Section 6-8 “LLO Power Divider - 1091-87” on page 6-8

3. Use a wrench to loosen the connection between the LO isolator (5) and the adapter (6) until the LO
isolator 1s separated from the adapter. Refer to Figure 6-5, “LLO Power Divider and LO Isolator Removal”
on page 6-8.

4. Remove the LO isolator from the 3738A Test Set.

5. To replace the LO isolator, reverse the order of the removal procedure. Use the Anritsu 01-201 (8 1bf in)
torque wrench to tighten the connection between the LO isolator and the adapter.

6-10 Transfer Switch — ND57971

This section provides a procedure for removing and replacing the ND57971 Transfer Switch assembly in the
3738A Test Set.

Procedure
1. Remove the top cover from the 3738A Test Set. Refer to Section 6-4 “Removing the Covers” on page 6-2.

2. Unplug the transfer switch cable connector from A1l J9 of the 54074-3 Control PCB Assembly. Refer to
Figure 6-2, “Part Location Diagram” on page 6-4

3. Disconnect the three RF cables from the transfer switch.

4. Remove the two mounting screws (2) from the transfer switch (1). Refer to Figure 6-6, “Transfer Switch
Removal” on page 6-10.

5. Remove the transfer switch from the 3738A Test Set.

6. To replace the transfer switch, reverse the order of the removal procedure. Use the Anritsu 01-201 (8 1bf
in) torque wrench to tighten the connection between RF cable and the transfer switch.
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Figure 6-6. Transfer Switch Removal
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6-11 IF Amplifiers — 60-279

This section provides a procedure for removing and replacing the 60-279 IF Amplifies in the 3738A Test Set.
All TF amplifiers are mounted to the chassis in the same manner.

Procedure
1. Remove the top cover from the 3738A Test Set. Refer to Section 6-4 “Removing the Covers” on page 6-2.

2. Locate the respective defective IF amplifier that needs to be replaced. Refer to Figure 6-2, “Part Location
Diagram” on page 6-4.

3. De-solder the DC bias wires from the IF amplifier.
4. Disconnect the two RF cables from the IF amplifier.

5. Remove the two mounting screws (2) from the IF amplifier (1). Refer to Figure 6-7, “IF Amplifier and IF
Switch Removal” on page 6-12.

6. Remove the IF amplifier (1) from the 3738A Test Set.

7. To replace the IF amplifier, reverse the order of the removal procedure. Use the Anritsu 01-201 (8 Ibf in)
torque wrench to tighten the connection between RF cable and the IF amplifier.

Note Ensure that the white DC bias wire is soldered to the +12V terminal on the IF amplifier.
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Figure 6-7. IF Amplifier and IF Switch Removal
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6-12 IF Switches — 1020-44

This section provides a procedure for removing and replacing the 1020-44 IF Switches in the 3738A Test Set.
All TF switches are mounted to the chassis of the test set in the same manner.

Procedure
1. Remove the top cover from the 3738A Test Set. Refer to Section 6-4 “Removing the Covers” on page 6-2.

2. Locate the respective defective IF switch that needs to be replaced. Refer to Figure 6-2, “Part Location
Diagram” on page 6-4
3. Disconnect the four RF cables from the IF switch.

4. Remove the two mounting screws (4) from the IF switch (3). Refer to Figure 6-7, “IF Amplifier and IF
Switch Removal” on page 6-12.

5. Remove the IF switch (3) from the 3738A Test Set.

6. To replace the IF switch, reverse the order of the removal procedure. Use the Anritsu 01-201 (8 Ibf in)
torque wrench to tighten the connection between RF cable and the IF switch.
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Removal and Replacement Procedures

6-13 Rear Panel Fan Assembly - ND58282

This section provides a procedure for removing and replacing the ND58282 Rear Panel Fan Assembly in the
3738A Test Set.

Procedure

1.
. Unplug the fan power cable from A1J5 of the 54074-3 Control PCB Assembly. Refer to Figure 6-2, “Part

= O Ot W

Remove the top cover from the 3738A Test Set. Refer to Section 6-4 “Removing the Covers” on page 6-2.

Location Diagram” on page 6-4.

. To replace the fan assembly, reverse the order of the removal procedure.

. Remove the four fan guard locking nuts (3). Refer to Figure 6-8, “Fan Assembly Removal” on page 6-14.
. Remove the fan guard (5) from the rear panel (1) of the 3738A Test Set.
. Remove the four nuts (5) and four screws (2).

. Remove the fan assembly (4) from the 3738A Test Set.

ORIENT WITH CABLE
ASSEMBLY TOWARD BOTTOM

/AR FLOW DIRECTION

DETAIL

Figure 6-8. Fan Assembly Removal
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Removal and Replacement Procedures 6-14 Front Panel LED Cable Assembly - ND74548

6-14 Front Panel LED Cable Assembly - ND74548

This section provides a procedure for removing and replacing the ND74548 Front Panel LED Cable Assembly
in the 3738A Test Set.

Procedure
1. Remove the top cover from the 3738A Test Set. Refer to Section 6-4 “Removing the Covers” on page 6-2.

2. Unplug the front panel LED cable assembly from A1J3 of the 54074-3 Control PCB Assembly. Refer to
Figure 6-2, “Part Location Diagram” on page 6-4.

3. Remove the four LEDs from the front panel of the 3738A Test Set.
4. Remove the front panel LED cable assembly from the 3738A Test Set.

5. To replace the front panel LED cable assembly, reverse the order of the removal procedure. Ensure that
the respective LED is inserted to its respective location on the front panel as shown in Figure 6-9, “Front
Panel LED Cable Assembly” on page 6-15.
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Figure 6-9. Front Panel LED Cable Assembly
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Appendix A — Test Records

A-1 Introduction

This appendix provides test records that can be used to record the performance of the ME7828A
Millimeter-Wave configuration VNA System.

Make a copy of the following Test Record pages and document the measured values each time performance
verification is performed. Continuing to document this process each performance verification session provides
a detailed history of the instrument’s performance.
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A-2 ME7828A Millimeter-Wave Configuration VNA System Test Record

Test Records

A-2

Instrument Information

ME7828A Millimeter-Wave Configuration VNA System Test Record

3738A Serial Number:

Operator:

Date:

VectorStar VNA Model:
MS4642A[ ] MS4644A1 ]
MS4645A [ ] MS4647A1 ]

VectorStar VNA Serial Number:

VectorStar VNA Options:
051[] 061[] 062[ ] 0707 ]

Port 1 Millimeter-Wave Module
Model:

Module Serial Number:

Port 2 Millimeter-Wave Module
Model:

Module Serial Number:

System Signal Source Model:

Signal Source Serial Numbers:

Directivity
Table A-1. Directivity
Port 2 Port 1 Port 2
Freq (GHz) Port 1 Module Measured Measured Measured Specification
50 to 75 3740A-V 3740A-V dB dB | >46 dB
50 to 75 3740A-V 3741A-V dB | NA >46 dB
60 to 90 3740A-E 3740A-E dB dB | >46 dB
60 to 90 3740A-E 3741A-E dB | NA >46 dB
56 to 94 3740A-EE 3740A-EE dB dB | >44 dB
56 to 94 3740A-EE 3741A-EE dB | NA >44 dB
75 to 110 3740A-W 3740A-W dB dB | >46 dB
75 to 110 3740A-W 3741A-W dB | NA >46 dB
65 to 110 3740A-EW 3740A-EW dB dB | >40 dB
65 to 110 3740A-EW 3741A-EW dB | NA >40 dB
A-2 PN: 10410-00304 Rev. A ME7828A MM
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Test Port Match

Table A-2. Test Port Match

Port 1 Port 2
Freq (GHz) Port 1 Module Port 2 Module Measured Measured Specification
50 to 75 3740A-V 3740A-V dB dB | >37 dB
50 to 75 3740A-V 3741A-V dB | NA >37 dB
60 to 90 3740A-E 3740A-E dB dB | >36 dB
60 to 90 3740A-E 3741A-E dB | NA >36 dB
56 to 94 3740A-EE 3740A-EE dB dB | >33 dB
56 to 94 3740A-EE 3741A-EE dB | NA >33 dB
75 to 110 3740A-W 3740A-W dB dB | >36 dB
75 to 110 3740A-W 3741A-W dB | NA >36 dB
65 to 110 3740A-EW 3740A-EW dB dB | >30dB
65 to 110 3740A-EW 3741A-EW dB | NA >30 dB
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Appendix B — Specifications

B-1 Technical Data Sheet

Use this tab to store the latest version of the VectorStar technical data sheets:
e VectorStar MS4640A Series VNA Technical Data Sheet - 11410-00435

¢ VectorStar ME7828A Series Broadband/Millimeter-Wave VNA System Technical Data Sheet -

11410-00452
These and other related VectorStar documents are available on the Anritsu web at:

e http://www.anritsu.com/en-US/Products-Solutions/Products/MS4640A-Series.aspx

ME7828A MM PN: 10410-00304 Rev. A

B-1
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