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Where to Find the Latest Information

Documentation is updated periodically. For the latest information about these products, including instrument software
upgrades, application information, and product information, browse to one of the following URLs, according to the name
of your product:

http://www.keysight.com/find/mxg

To receive the latest updates by email, subscribe to Keysight Email Updates at the following URL:
http://www.keysight.com/find/MyKeysight

Information on preventing instrument damage can be found at:

www.keysight.com/find/PreventinginstrumentRepair

ls your product software up-to-date?

Periodically, Keysight releases software updates to fix known defects and incorporate product enhancements. To search
for software updates for your product, go to the Keysight Technical Support website at:

http://www.keysight.com/find/techsupport
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X-Series Signal Generators

Service Guide

1T Overview

What You Will Find in This Chapter

This chapter provides information on the following:
Service Manual Revision History on page 20
Before You Start Troubleshooting on page 21
General Safety Considerations on page 22
Instrument Options on page 24
Service Equipment You Will Need on page 26
ESD Information on page 27
Before an Instrument Repair on page 30
After an Instrument Repair on page 31
Instrument Serial Numbers on page 32
Contacting Keysight Technologies on page 33
Returning a Signal Generator for Service on page 34

Lithium Battery Disposal on page 35

KEYSIGHT

TECHNOLOGIES

19



Overview
Service Manual Revision History

Service Manual Revision History

20

N5180-90059

May 1, 2012
Initial release of the Nb6171B/72B, N5181B/82B MXG Signal Generators.

May 1, 2015

Initial release of the N5173B EXG and N5183B MXG Microwave Analog Signal
Generators.

February 2018

Added new part information for introduction of new Keysight color palette for
external parts (charcoal gray and other gray tones).

July 2019

— Updated block diagrams

— Updated replacement parts list

— Added detailed self test descriptions

— Updated post-repair procedures
— Support for N6166B CXG

August 2019
— Added support for N5166B CXG model
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Overview
Before You Start Troubleshooting

Before You Start Troubleshooting
Before troubleshooting, complete the following tasks:

— Familiarize yourself with the safety symbols marked on the instrument and
read the general safety considerations in the front of this guide.

— Read the general safety considerations below.
— Read the ESD information below.

— Familiarize yourself with the troubleshooting information in Chapter 2,
“Boot Up and Initialization”, and how it relates to information on
troubleshooting the other assemblies.

Error Messages

For more information on error messages see the X-Series Signal Generators
Error Messages guide at:

http://literature.cdn.keysight.com/litweb/pdf/N5180-90075.pdf
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General Safety Considerations

The following safety notes apply specifically to signal generators. These notes
also appear in other chapters of this service guide as required.

These servicing instructions are for use by qualified personal only.
m To avoid electrical shock, do not perform any servicing unless you

are qualified to do so.

m The opening of covers or removal of parts is likely to expose
dangerous voltages. Disconnect the product from all voltage

sources before starting to open.

m The detachable power cord is the instrument disconnecting device.
It disconnects the main circuits from the main supply before other
parts of the instrument. The front panel switch is only a standby
switch and is not a LINE switch (disconnecting device).

m The power cord is connected to internal capacitors that may remain
live for 5 seconds after disconnecting the plug from its power

supply.

This is a Safety Class 1 Product (provided with a protective earthing

m ground incorporated in the power cord). The mains plug shall only
be inserted in a socket outlet provided with a protective earth
contact. Any interruption of the protective conductor inside or
outside of the product is likely to make the product dangerous.
Intentional interruption is prohibited.

Warning denotes a hazard. It calls attention to a procedure which, if

m not correctly performed or adhered to, could result in injury or loss
of life. Do not proceed beyond a warning note until the indicated
conditions are fully understood and met.

m Replace battery only with the same or equivalent type
recommended. Discard used batteries according to manufacturer’s

instructions.

m If this product is not used as specified, the protection provided by
the equipment could be impaired. This product must be used in a

normal condition (in which all means for protection are intact) only.
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Many of the assemblies in this instrument are very susceptible to damage
from electrostatic discharge (ESD). Perform service procedures only at a
static-safe workstation and wear a grounding strap.

These troubleshooting instructions are for use by qualified
personnel. To avoid electrical shock, do not perform any
troubleshooting unless qualified.

The opening of covers or removal of parts is likely to expose
dangerous voltages. Disconnect the instrument from all voltage
sources before it is opened.

The following techniques related to ESD and static-safe
workstations should not be used when working on circuitry with a
voltage potential greater than 500 volts.

Keep fingers and all other objects away from the fans when the
signal generator is plugged in.

For the instrument to meet performance specifications and for accurate
self test results, allow a warm up period of 45 minutes within an
operational temperature range of 0 to 55 °C. For more information, refer to
the X-Series signal generator Data Sheets.

When a procedure instructs you to preset the signal generator, press the
Preset hardkey, not the User Preset hardkey.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide
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Instrument Options

Table 1-1

Options Description % g § § g § g
[b I b In b In In
= = = = = = =

003 Digital Output Connectivity with N5102A X X

004 Digital Input Connectivity with N5102A X X

006 Instrument Security X X X X X X

009 Internal Solid State Memory X X X

012 LO In/Out for Phase Coherency X X

021 Upgrade BBG memory from 32 Msa to 256 Msa X

022 Upgrade BBG memory from 32 Msa to 512 Msa X X X

023 Upgrade BBG memory from 32 Msa to 1 Gsa

042 Upgrade BBG memory from 256 Msa to 512 Msa X

043 Upgrade BBG memory from 512 Msa to 1 Gsa X

099 Expanded License Upgrades X X X X

1E1 Step Attenuator, 115 dB X

TEA High Output Power X X X X X X

1ED Type-N RF Output Connector X X

TEL Differential I/Q Outputs X X

1EM Rear Panel Connector X X X X X X

1EQ Low Power <-110 dBm X X

1ER Flexible Reference Input X X X X X X X

221-229  Waveform License 5 Packs X X X

250-259  Waveform License 50 Packs X X X

302 Avionics X X X X

303 Multifunction Generator X X X X X X X

320 Pulse Train Generator X X X X X X X

403 Calibrated AWGN X X X

430 Multitone and Two-Tone Generator X X X

437 Custom Digital Modulation X X X

432 Phase Noise Impairment X X
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Table 1-1

Options Description % g § § g § g
b Ib b I b In In
= = = = = = =

501 Frequency Range - 9 kHz to 1 GHz X

503 Frequency Range - 9 kHz to 3 GHz X X X

506 Frequency Range - 9 kHz to 6 GHz X X X X X

513 Frequency Range - 9 kHz to 13 GHz X X

520 Frequency Range - 9 kHz to 20 GHz X X

532 Frequency Range - 9 kHz to 31.8 GHz X X

540 Frequency Range - 9 kHz to 40 GHz X X

653 BBG 60 MHz Bandwidth - 32 Msa X X

655 BBG Upgrade from 60 MHz to 120 MHz Bandwidth X X

656 BBG 80 MHz Bandwidth - 32 Msa X

657 BBG Upgrade from 80 MHz to 160 MHz Bandwidth X X

660 Real-Time Capability X X

FRQ Frequency Extender Connectivity X X

SDO No Internal Non-Volatile User Memory X X X X X X

UN7 Internal Bit Error Rate Analyzer X X

UNM Standard Front Panel Connectors X X X X X X

UNT AM, FM, Phase Modulation X X X X X X X

UNV Enhanced Dynamic Range X X

UNW Narrow Pulse Modulation X X X X X X X

UNX Low Phase Noise X X

UNY Enhanced Low Phase Noise X X X

UNZ Fast Switching X X X X X X

Uwz2 Narrow Pulse Modulation - Export Restriction X X

uz2 Fast Switching - Export Restriction X X
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Service Equipment You Will Need

There are certain things that will be required to troubleshoot, adjust, and test
the X-Series Signal Sources. They include the following:

— Calibration Application Software
— Misc Test Equipment

Tools you will need

( —

&

Figure 1-1 TORX Tool

sI736a
Hand Tool Size

Pozi Driver #1

Nut Driver 7. mm
Nut Driver 9/16 inch
Nut Setter (8710-2546) 5/8 inch
Open-End Wrench 5/16 inch
Torque Driver - Adjustable Multi Bit
Torgue Wrench - 10 inch-lbs 5/16 inch
TORX Driver T-8
TORX Driver T-10
TORX Driver T-20

26 Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Overview
ESD Information

ESD Information

Protection from Electrostatic Discharge

Electrostatic discharge (ESD) can damage or destroy electronic components.

All work on electronic assemblies should be performed at a static-safe

workstation. Figure 1-2 shows an example of a static-safe workstation using

two types of ESD protection:

— Conductive table-mat and wrist-strap combination.
— Conductive floor-mat and heel-strap combination.

Both types, when used together, provide a significant level of ESD protection.
Of the two, only the table-mat and wrist-strap combination provides adequate

ESD protection when used alone. To ensure user safety, the static-safe
accessories must provide at least T megohm of isolation from ground.

These techniques for a static-safe workstation should not be used
m when working on circuitry with a voltage potential greater than 500

volts.

Figure 1-2 Example of a Static-Safe Workstation

AH\\ Building
Ground
1 MegOhm
Resistor =
Table Mat

\
Wrist Strap

Buw\d\ng
Ground

Wrist Strapl —
Cord

~ =4

1T MegOhm
Resistor
4

1
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Electrostatic Discharge (ESD) Protective Supplies

Description Part Number
ESD connector end cap front-panel RF output 1401-0247
ESD connector end cap-GPIB 1252-5007
2 X 4 Ft. Antistatic Table Mat with 15 FT. Ground Wire 9300-0797
5 Ft. Grounding Cord (for wrist strap) 9300-0980
Adjustable Antistatic Wrist Strap 9300-1367

28

Handling of Electronic Components and ESD

The possibility of unseen damage caused by ESD is present whenever
components are transported, stored, or used. The risk of ESD damage can be
greatly reduced by paying close attention to how all components are handled.

— Perform work on all components at a static-safe workstation.

— Keep static-generating materials at least one meter away from all
components.

— Store or transport components in static-shielding containers.

Always handle printed circuit board assemblies by the edges. This will
reduce the possibility of ESD damage to components and prevent
contamination of exposed plating.

Test Equipment Usage and ESD

— Before connecting any coaxial cable to any electronic equipment,
momentarily short the center and outer conductors of the cable together.

— Personnel should be grounded with a T megohm resistor-isolated
wrist-strap before touching the center pin of any connector and before
removing any assembly from the analyzer.

— Be sure that all equipment is properly earth-grounded to prevent build-up
of static charge.

For Additional Information about ESD

For more information about preventing ESD damage, contact the Electrical
Over Stress/Electrostatic Discharge (EOS/ESD) Association, Inc. The ESD
standards developed by this agency are sanctioned by the American National
Standards Institute (ANSI).
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Calibration Application Software

Information regarding the N7822A Calibration Application Software for
CXG/EXG/MXG Signal Generators can be found at the following web site:

www.keysight.com/find/calibrationsoftware

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide
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Before an Instrument Repair

Before replacing any instrument assembly, perform the related Pre-Repair
Procedures found in Chapter 16, “Pre and Post-Repair Procedures”. Doing so
will ensure that all required instrument information and calibration data will be
properly preserved once the assembly replacement is completed.

For detailed information on the instrument information and calibration data
refer to Chapter 3, “Instrument Information and Calibration Data”.
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After an Instrument Repair

If any instrument assemblies have been repaired or replaced, perform the
related adjustments and performance verification tests. Most of these tests are
done using the N7822A Calibration Application Software for CXG/EXG/MXG
Signal Generators. Refer to Chapter 16, “Pre and Post-Repair Procedures” for
a list of post-repair adjustments and performance tests based on which
hardware has been changed.

Information regarding the N7822A Calibration Application Software for
CXG/EXG/MXG Signal Generators can be found at

http://www.keysight.com/find/calibrationsoftware
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Instrument Serial Numbers

Keysight makes frequent improvements to its products enhancing
performance, usability, or reliability. Keysight service personnel have access to
complete records of design changes to each type of instrument, based on the
instrument’s serial number and option designation.

Whenever you contact Keysight about your instrument, have the complete
serial number available. This will ensure that you obtain accurate service
information.

A serial number label is attached to the rear of the instrument. This label has
two instrument identification entries: the first provides the identification
number for each option built into the instrument and the second provides the
instrument’s serial number.

The serial number has two parts: the prefix (two letters and the first four
numbers), and the suffix (the last four numbers). Refer to the following figure.

Figure 1-3 Example Serial Number

[ N5182B
SER MY57051234

009 1EA 506 656 657 660 UNT UNW

Suffix

Prefix

L Keysight Made in Malaysia

The first two letters of the prefix identify the country in which the unit was
manufactured. The remaining four numbers of the prefix identify the date of the
last major design change incorporated in your instrument. The four digit suffix
is a sequential number and, coupled with the prefix, provides a unique
identification for each unit produced. Whenever you list the serial number or
refer to it in obtaining information about your instrument, be sure to use the
complete number, including the full prefix and the suffix.

The serial number is located on the rear panel serial sticker or when the
instrument is powered up, press Utility, Instrument Info, Diagnostic Info.
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Contacting Keysight Technologies

Before contacting Keysight, read the warranty information that is shipped with
your signal generator. If your signal generator is covered under a maintenance
agreement, be familiar with its terms.

Assistance with test and measurements needs, and information on finding a
local Keysight office is available on the Web
at: http://www.Keysight.com/find/assist

If you do not have access to the internet, contact your local field engineer.

In any correspondence or telephone conversation, refer to the signal
generator by its model number and full serial number. With this
information the Keysight representative can determine whether your
signal generator is still within its warranty period.

Be prepared to provide the following information:

— a complete description of the failure

— if the signal generator was dead on arrival (DOA) or if it functioned prior to
failure

— the model number, all options, and the serial number of the signal
generator

— the firmware revision date

— if the self tests have been run
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Returning a Signal Generator for Service
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Use the information in this section if you need to return the signal generator to
Keysight Technologies.

Packaging the Signal Generator

1.

Use the original packaging materials or a strong shipping container that is
made of double-walled, corrugated cardboard with 159 kg (350 Lb.)
bursting strength. The carton must be both large enough and strong
enough to accommodate the signal generator and allow at least 3 to 4
inches on all sides of the signal generator for packing material.

Signal generator damage can result from using packaging materials other
than those specified. Never use styrene pellets, of any shape, as
packaging material. They do not adequately cushion the signal generator
or prevent it from shifting in the carton. Styrene pellets can cause
equipment damage by generating static electricity and lodging in the
signal generator fan.

2.

Surround the signal generator with at least 3 to 4 inches of packing
material, or enough to prevent the instrument from moving in the carton. If
packing foam is not available, the best alternative is SD-240 Air Cap™
from Sealed Air Corporation (Hayward, CA 94545). Air Cap looks like a pink
plastic sheet covered with 1-1/4 inch air-filled bubbles. Use the Air Cap to
reduce static electricity. Wrap the signal generator several times in the
material to protect the signal generator and to prevent it from moving in
the carton.

Seal the shipping container securely with strong, nylon adhesive tape.

Mark the shipping container “FRAGILE, HANDLE WITH CARE” to ensure
careful handling.

Retain copies of all shipping papers.
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Lithium Battery Disposal

When the battery on the A3 RF assembly is exhausted and/or ready for
disposal, dispose of it according to your country’s requirements. You can return
the battery to your nearest Keysight Technologies Sales and Service office for
disposal, if required.

Figure 1-4

DO NOT THROW BATTERIES AWAY BUT
COLLECT AS SMALL CHEMICAL WASTE.

sk780a
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2 Boot Up and Initialization

What You Will Find in This Chapter

This chapter provides information on the following:

KEYSIGHT

TECHNOLOGIES

Typical Instrument Boot-up Process Flow on page 38
Potential Problems During Boot Process on page 39

Yellow Standby Front Panel LED is Not Working on page 40
Green Power On Front Panel LED is Not Working on page 42
Fans are Not All Operating on page 44

Instrument Display Is Blank on page 45

Instrument Hangs at the BIOS Splash Screen on page 50

Instrument Cannot Completely Load or Run the Operating System on
page 51
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Typical Instrument Boot-up Process Flow
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1. Plug in the AC power cord from a known good AC power source into the
rear panel of the instrument.

2. The yellow standby LED illuminates on the instrument front panel just
above the On/Off button. If the yellow Standby LED is not illuminating
refer to the “Yellow Standby Front Panel LED is Not Working” section in
this chapter.

If the instrument AC power source was removed by the operator by
pulling the power cord or by turning off the instrument via a power main
switch on a test rack, the instrument will automatically power on without
having to press the On/Off button on the front panel.

3. To turn the instrument on, press the front panel On/Off button. The yellow
Standby LED should turn off and the green Power On LED should
illuminate. A green Power On LED indicates that the power supply has
received an “On” command from the A3 RF assembly. If the green Power
On LED is not illuminating refer to the “Green Power On Front Panel LED is
Not Working” section in this chapter.

4. As soon as the green Power On LED illuminates the instrument fans should
start running. The fans are mounted across the inside of the instrument
just behind the front panel and draw air into the instrument to cool the
internal circuitry. If a fan is not running refer to the “Fans are Not All
Operating” section in this chapter.

5. After the instrument is turned on for a few seconds the Keysight
Technologies BIOS splash screen is displayed for about 10-15 seconds. If
the Keysight Technologies logo is not displayed refer to the “Instrument
Display Is Blank” section in this chapter. If the instrument hangs at, or just
after, the BIOS splash screen refer to the “Instrument Hangs at the BIOS
Splash Screen” section in this chapter.

6. The operating system will then load, and the firmware splash screen will
appear while it identifies the installed hardware and loads the application
software. If the firmware does not properly load within a few seconds refer
to the “Instrument Cannot Completely Load or Run the Operating System”
section in this chapter.

7. If any errors occur during the boot process press the Error front panel
hardkey and refer to the X-Series Signal Generators Error Messages guide
at: http://literature.cdn.keysight.com/litweb/pdf/N5180-90075.pdf.

8. Depending on the options installed, the complete boot process can take
between 25 and 90 seconds.

To further evaluate the functionality and performance of the instrument run the
internal Self Test routine. For information on this see Chapter 4, “Self Test”.
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Potential Problems During Boot Process

This section describes potential problems that may occur if there is an internal
hardware issue that prohibits the instrument from completing a full boot up to
the signal generator application.
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Yellow Standby Front Panel LED is Not Working

Figure 2-1

The yellow standby LED is controlled by the +5.1 VDC standby line. The +5.1
VDC standby line is supplied by the AT Power Supply and is routed through the
A3 RF assembly to the front panel through ribbon cable W1. With the
instrument plugged in to an AC power source and the power turned off, the
yellow standby LED should be on. When the instrument is turned on, the
yellow standby LED should turn off and the green front panel power on LED
should turn on. If the yellow standby LED is not functioning as expected, follow
the procedure below to identify the problem.

1. The Standby LED will only turn on when the instrument is connected to an
AC power source that has a voltage level and frequency of that specified
for the instrument. Before proceeding verify that these requirements are
being met. Refer to the instrument rear panel for these requirements.

2. Remove the AC power cord and then remove the instrument outer and
inner bottom covers. Refer to Chapter 15, “Assembly Replacement” of this
manual.

3. Referring to Figure 2-1, verify the +5.1 VSB LED on the A3 RF assembly is
on (green).

DS313 +5.1 VSB LED (Standby)

rear panel l

Is DS313 on (green)?
a. If DS313 is on proceed to step 4.

b. If DS313 is not on go to Chapter 8, “Power Supply” to determine
why the +5.1 VSB is not turning on.
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4. Remove the 4 screws attaching the front frame assembly to the chassis
and tilt it down so that you have access to the rear of the AGAT Front Panel

Interface board assembly.

5. Referring to Figure 2-2, verify the standby LED drive voltage on pin 5 of J6
on the AGAT Front Panel Interface board measures approximately +2.1
VDC.

Figure 2-2 ABA1 Front Panel Interface J6 Pinout

Is the voltage on pin 5 of J6 +2.1 VDC 0.3 V?

a. If yes, the problem is most likely the AGA3 Power Switch Assembly.

b. If not, the problem is most likely the AGAT Front Panel Interface
assembly or the W1 Ribbon Cable from the A3 RF Assembly to the
ABA1 Front Panel Interface assembly.
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Green Power On Front Panel LED is Not Working

The power on LED is controlled by the +3.35 VD voltage line from the AT Power
Supply. When the instrument is turned on by pressing the AGA3 front panel
power switch the +3.35 VDF line is routed through the A3 RF assembly to the
front panel through ribbon cable W1. If the green power on LED is not
functioning as expected, follow the procedure below to identify the problem.

This procedure assumes that the yellow Standby LED does turn on when the
AC power is connected to the rear panel of the instrument. If it doesn't, refer to
the “Yellow Standby Front Panel LED is Not Working” section before
proceeding.

If the instrument turns on and operates properly but the green Power On LED
does not work then all that will need to be done is to trace where the control
signal for the LED is being lost.

1. The Power On LED will only turn on when the instrument is connected to
an AC power source that has a voltage level and frequency of that
specified for the instrument and the front panel On/Off button has been
pressed. Before proceeding verify that these requirements are being met.
Refer to the instrument rear panel for these requirements.

2. Turn the instrument off, remove the AC power cord, and then remove the
instrument outer and inner bottom cover. Refer to Chapter 15, “Assembly
Replacement” of this manual.

3. Connect the AC power cord to the rear of the instrument but without
turning it on, leaving it in standby mode.

4. Referring to Figure 2-3, press and release the front panel power switch
and verify that DS311 comes on.
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Figure 2-3 DS311 +3.35 VDF LED

rear panel l

Is DS311 on (green)?

a. If DS311 is not on go to Chapter 8, “Power Supply” to determine
why the +3.35 VDF is not turning on.

b. If DS311 is on proceed to step 5.

5. Remove the 4 screws attaching the front frame assembly to the chassis
and tilt it down so that you have access to the rear of the AGA1 Front Panel
Interface board assembly.

6. Referring to Figure 2-2, verify the power on LED drive voltage on pin 3 of
J6 on the ABA1 Front Panel Interface board measures approximately +2.1
VDC.

Is the voltage on pin 3 of J6 +2.1 VDC 0.3 V?
a. If yes, the problem is most likely the AGA3 Power Switch Assembly.

b. If not, the problem is most likely the AGAT Front Panel Interface
assembly or the W1 Ribbon Cable from the A3 RF Assembly to the
ABA1 Front Panel Interface assembly.
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Fans are Not All Operating

The four instrument fans are connected directly to the AT Power Supply. The
fan motors are AC motors, with a DC to AC inverter built into the motor hub.
The control, voltage, and filtering for the fans are integrated into the A1 Power

Supply.

The fan control voltage is a nominal 12 VDC. The control range can vary from a
minimum of 8 volts up to a maximum of 13.8 volts. Using internal sensors, the
control circuit sets the fan voltage to adjust the fan speed to protect the Al
Power Supply and the signal generator.

The A1 Power Supply will function at full output load, up to 25° C, without
raising the minimum fan voltage. The A1 Power Supply may begin to raise the
fan voltage at 25° C and will reach maximum voltage at no lower than 45° C
ambient.

If a single fan is inoperative

1. Turn the instrument off, remove the AC power cord, and then remove the
instrument outer and top inner cover. Refer to Chapter 15, “Assembly
Replacement” in this manual.

2. Connect the AC power cord to the rear of the instrument and turn the
instrument on by pressing and releasing the front panel power switch.

3. Unplug the inoperative fan and one working fan and plug the inoperative
fan into the working fan’s connector on the A1 Power Supply.

Does the inoperative fan now work?

a. If yes, the connector on the A1 Power Supply is faulty. Replace the
A1 Power Supply.

b. If not, the fan is faulty. Replace the faulty fan.

If two or more fans are inoperative

The most likely assembly at fault is the AT Power Supply. The four fans are
connected in parallel, so if the AT Power Supply voltage is faulty for one fan,
then by design, the voltage will be faulty for all four fans. Replace the faulty AT
Power Supply.
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Instrument Display Is Blank

A problem of a blank display could be caused by many different things. It could
be due to a down power supply, a processor hardware problem, an instrument
boot-up process error, a display section failure, etc.

This procedure assumes that the green Power On LED on the front panel does
turn on when the instrument is turned on. If it doesn't, refer to the “Green
Power On Front Panel LED is Not Working” section before proceeding.

1. Turn the instrument off, remove the AC power cord, and then remove the
instrument outer and bottom inner cover. Refer to Chapter 15, “Assembly
Replacement” in this manual.

2. Connect the AC power cord to the rear of the instrument but without
turning it on, leaving it in standby mode.

3. Turn the instrument on by pressing and releasing the front panel power
switch. Verify that all the power supply voltages turn on. See Chapter 8,
“Power Supply” in this manual for information on how to verify power
supply voltages.

Are all the power supply voltages at the proper level?
a. If yes, proceed to step 4.

b. If not, go to Chapter 8, “Power Supply” to determine why all power
supply voltages are not working properly.

4. Referring to Figure 2-4, connect a USB cable to the USB-B device side
port on the rear of the instrument.

Figure 2-4 Rear Panel USB-B Device Side Port

D---‘

USB Type B /

Device Side Port

5. Before connecting the other end of the cable to a computer, start the
Keysight Connection Expert software on the computer. Once it has started,
connect the other end of the USB cable to a USB port on the computer.

6. If the instrument is functioning properly the instrument should initialize
itself and appear in the connection expert, similar to what is shown in
Figure 2-5.
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Figure 2-6
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Connection Expert Instrument Identification

B Keysight Connection Expert 2017 o7 -8 x
Instruments  PXIfAXIe Chassis
My Instruments +add & B Y  Details for Agllent Technologies N51838
A GPIB-USS (GPIBD) = 4 x g i” E
A LAN(TCPIPD) Auto-Dincoviry O Check E Remove  Inkeractive 10 Moritor Command BenchVue  Wen
Status 10 Expert
~ COM (ASRLY)

Manufacturer: Agilent Technologies
: Model: NS1838
et e COM (ASRLA) Serlal Number: US53998229
Firmware Viersion:  B.0L1.70

Loz 9 COMASALS) Connection Strings

~ € com (ashLe) VISA Address Miases SICL Address

P O| USBO::0x0957 ::0x 1F01 - USSIDIEI 20 :u::mtiml USBinstrumant? |.. t usb0[Z391::7937::US53998229::0]

 USB (UsBD)

N51838, Agilent Technologles Installed Orvers  d0 Update
USB0::0m0957 ::0x1F01: 1055399822
USBInstrument2

Ramote 10 Sarvar OF 330t Kaypight VISA is Snmary  Varsan: 10.0.21916.3

Has the instrument been correctly recognized by the Connection Expert?

a. If yes, the instrument processor is running and communicating.
Proceed to step 7.

b. If not, replace the A5 CPU assembly.

7. Using the LAN connector on the rear panel connect the instrument to your
local area network and give it one minute to obtain an IP address.

8. In the Connection Expert select “Interactive 10”. A window like that shown
in Figure 2-6 will appear.

Interactive IO Communication

ED connect Interact Help Keysight Interactive I0 . [ X
2 & 0 S|

Stop Device Clear Read STB  SYST:ERR? Clear History  Options
Command | :SYST:COMM:LAN:IP? - Commands p

Send Command Read Response Send & Read

Instrument Session History

* Connected to: USBOD::0x0957::0x1F01::US53998229::0::INSTR
-> :SYST:COMM:LAN:IP?
<- "121.141.170.22"

CONNECTED TO USB0::0x0957::0x1F01::US53998229::0::INSTR
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9. In the Command field on the Interactive 10 window type
:SYST:COMM: LAN:IP? and press Send & Read to retrieve the instrument’s
IP address.

Is the IP address that is returned valid for your local area network?
a. If yes, proceed to step 10.

b. If not, the instrument may not be set to automatically obtain an IP
address. To correct this:

i. Type :SYST:COMM:LAN:CONF AUTO into the Command field and
press Send Command to switch it to automatically obtain an
IP address.

ii. Type :SYST:COMM: LAN:REST into the Command field and press
Send Command to let the instrument automatically retrieve
an IP from the server that will work on your network.

iii. Allow the instrument one minute to obtain an IP address.

iv. Type :SYST:COMM: LAN:IP? into the Command field and press
Send & Read to retrieve the instrument’s IP address.

10.Copy the instrument IP address from the Interactive 10 window into the
address field in a web browser and press Enter. The browser will go to the
instrument internal web page as shown in Figure 2-7.
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Figure 2-7
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Instrument Internal Web Page
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e
i
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11.To verify that the video controller of the instrument is functioning properly
select Signal Generator Web Control from the left side of the screen. After
a few moments you should see a new window with a normal instrument
display similar to what it shown in Figure 2-8.
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Figure 2-8 Web Control Instrument Display
- o X
E hitp:1/121.141.170.221display £~ ¢ || @ Agilent N51628 MXG US539901... & 121.141.170.22 x e
Freq Mode AM File Error | Trigger | Preset
6.000 000 000 000 sk Amptd | Aux | FMPM | Save | Utiity | Help | User
| Sweep | 110 | Pulse | Recall | LF Out |ModOn | RF On

Esc/Local
<

Incr Set

Return

12,’20,’2018 15:02

™ Auto refresh display every seconds.

Does the instrument display look normal through the Web Control
interface?

a. If yes, the video controller is working properly. Proceed to step 12.

b. If not, the video controller is the most likely cause of the problem.
Replace the A3 RF Assembly.

12.Check the Auto refresh display every 2 seconds on the web control
instrument display screen.

13.While viewing the instrument display in the web control instrument
display window, press a few hard and soft keys on the instrument front
panel and see if the remote display reacts accordingly.

Does the remote display react according to the front panel keys that are
pressed?

a. If yes, the problem is most likely the display itself. Replace the AGAS
LCD Display Assembly

b. If not, the problem is most likely the front panel interface board.
Replace the A6A1 Front Panel Interface assembly.
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Instrument Hangs at the BIOS Splash Screen

Troubleshooting an issue causing the instrument boot process to hang during
the BIOS splash screen is being displayed, or shortly thereafter is going to be
limited. The initial splash screen is displayed by the A5 CPU BIOS, and there is
no access to the BIOS settings or controls, even for servicing the instrument.
But, there are a few things that can be checked.

1. Turn the instrument off, remove the AC power cord, and then remove the
instrument outer and bottom inner cover. Refer to Chapter 15, “Assembly
Replacement” in this manual.

2. Connect the AC power cord to the rear of the instrument and turn the
instrument on by pressing and releasing the front panel power switch.
Verify that all the power supply voltages turn on. See Chapter 8, “Power
Supply” in this manual for information on how to verify power supply
voltages.

Are all the power supply voltages at the proper level?
a. If yes, proceed to step 3.

b. If not, go to Chapter 8, “Power Supply” to determine why all power
supply voltages are not working properly.

3. Attempt to enter the boot up service menu by turning the instrument off,
hold the Preset key pressed, turn the instrument on, and release the
Preset key after 10 seconds.

4. If the instrument enters the boot service menu see Chapter 5, “Service and
Utility Menus” for information on how to scan the internal memory for
errors and start the instrument with no hardware support.

5. If the boot service menu does not provide any help in resolving the
problem, replace the A5 CPU assembly.
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Instrument Cannot Completely Load or Run the Operating System

If the instrument does not complete the boot process and arrive at the normal
instrument display after being turned on it will hopefully just be due to a
software issue, so that is what we will try to fix first. If that does not solve the
problem we will then need to look at the hardware for a solution.

1. Enter the boot up service menu by turning the instrument off, hold the
Preset key pressed, turn the instrument on, and release the Preset key
after 10 seconds.

2. Once the instrument enters the boot service menu see Chapter 5, “Service
and Utility Menus” for information on how to run the run the firmware
without hardware, application harness, and test harness support.

3. Allow the instrument to booted from the service menu as far as it can.

Ignore any hardware errors that may be observed at this point, as they
would be normal when booting with no hardware support.

4. Referring to Chapter 19, “Instrument Firmware and Operating System”,
attempt to install the latest version of instrument firmware.

Did installing the instrument firmware resolve the issue?

— If not, proceed to step 5.

5. Turn the instrument off, remove the AC power cord, and then remove the
instrument outer and bottom inner cover. Refer to Chapter 15, “Assembly
Replacement” in this manual.

6. Connect the AC power cord to the rear of the instrument and turn the
instrument on by pressing and releasing the front panel power switch.
Verify that all the power supply voltages turn on. See Chapter 8, “Power
Supply” in this manual for information on how to verify power supply
voltages.

Are all the power supply voltages at the proper level?
a. If yes, replace the A5 CPU assembly.

b. If not, go to Chapter 8, “Power Supply” to determine why all power
supply voltages are not working properly.
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3 Instrument Information and Calibration Data

What You Will Find in This Chapter

This chapter provides information on the following:
Overview on page 54
Model Number on page 55
Serial Number on page 56
Option Licenses on page 57

Calibration Data on page 61
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Instrument Information and Calibration Data
Overview

There are four types of instrument information that one should be concerned
about when an assembly is being removed and replaced. They are:

— Model Number
— Serial Number
— Option Licenses
— Calibration Data

While the direction given in Chapter 16, “Pre and Post-Repair Procedures”
outlines what needs to be done before and after an assembly replacement to
properly preserve this information, this chapter will provide information on how
each of these is saved in the instrument as well as what needs to be considered
when servicing an instrument so that none of these are lost.
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Model Number

The model number of the instrument is not programmed into it. Every time the
instrument boots up it checks to see what hardware is installed and
determines from that what its model number should be. If for some reason the
model number is not correct it means that there is either a hardware problem
somewhere in the instrument or that some of the hardware is not connected

properly.

The hardware assemblies that are evaluated at boot up to determine what the
model number should be are:

— A2 Vector BBG assembly
— A3 RF assembly
— A7A1 Microwave ALC assembly

For example: If the instrument finds an A2 Vector BBG assembly when it boots
up it knows that it is either an N51668B, N5172B, or an N5182B. The
determining factor between these three is what A3 RF assembly it finds.

If the instrument is an N5166B, N5172B, or an N5182B but the A2 Vector BBG
assembly is either not connected or the connection to the A3 RF assembly is
not fully making contact, it will identify as either an N5171B or an N5181B.
This can easily happen when replacing an A3 RF assembly and the connection
between the A2 and A3 assemblies is not fully making contact. If this happens,
see the A3 RF assembly Replacement Procedure in Chapter 15, “Assembly
Replacement”.

The same can be said for the A7AT Microwave ALC assembly. If the instrument
is an N5173B or an N5183B but the A7AT Microwave ALC assembly is either
not connected or the connection to the A3 RF assembly is not fully making
contact, it will identify as either an N5171B or an N5181B.

In rare cases where the instrument is unable to tell what its model number
should be, due to a hardware failure of some sort or hardware connections not
fully making contact, it will give the following error:

617, Configuration Error; The set of ID numbers obtained through JTAG do
not match any known instrument model.

If the model number is not correct this will also mean that the licensed options
in the instrument will not be activated. When this happens, the instrument will
give the following error:

617 Configuration Error; The instrument has no frequency range option
installed. Use the service procedure to recover instrument licenses from the
backup.

Do not be concerned about resolving any licensing issues until after resolving
the model number issue, as any license issue will most likely be resolved by
fixing the model number issue.
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Serial Number

56

When an instrument leaves the factory, it has its serial number saved in two
different locations along with an encrypted license code. This is saved in the Ab
CPU assembly and the A3 RF assembly. Neither location is accessible to the
user or service technician.

Replacement A3 RF assemblies and A5 CPU assemblies do not have a serial
number in them as they leave the factory.

When a replacement A3 RF assembly is installed, the instrument will recognize
that there is no serial number in it and will use the serial number in the A5 CPU
assembly.

When a replacement A5 CPU assembly is installed into an instrument it will
recognize that there is no serial number in it and it will use the serial number
found in the A3 RF assembly.

If for some reason during servicing a combination of a new A3 RF assembly and
a new Ab CPU assembly both get installed into an instrument, with no serial
number in either of them, the following errors will be seen:

617 Configuration Error; Instrument serial number is not set. Instrument
must be returned for service.

617 Configuration Error: The backup memory contains license keys for
serial number <serial number>. Use the service procedure to overwrite the
backup memory.

617 Configuration Error; The instrument has no frequency range option
installed. Use the service procedure to recover instrument licenses from the
backup.

If this happens the instrument will need to be sent to a Keysight service
location for the factory support team to remotely reprogram the instrument
serial number into both the A3 RF assembly and the A5 CPU assembly.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Instrument Information and Calibration Data
Option Licenses

Option Licenses

Option licenses are stored in two different locations in the instrument, the Ab
CPU assembly and the A3 RF assembly. However, the instrument will only use
those that are in the A5 CPU assembly. The licenses in the A3 RF assembly are
for backup purposes only. When an instrument is shipped from the factory a
backup copy of all licenses is saved in the A3 RF assembly backup memory
location.

Whenever an option license is added to an instrument it will only be saved in
the A5 CPU assembly. The licenses should then be backed up for it to be saved
in the A3 RF backup memory location.

Restore Licenses

If the A5 CPU assembly is replaced the licenses that are backed up on the A3
RF assembly will need to be restored to the A5 CPU assembly so that the
proper functionality is restored to the instrument.

When an A5 CPU assembly is replaced the following error messages will be
displayed until the licenses are restored:

617 Configuration Error: The instrument has no frequency range option
installed. Use the service procedure to recover instrument licenses from the
backup.

617 Configuration Error: The backup memory contains license keys for
serial number <serial number>. Use the service procedure to overwrite the
backup memory.

The following procedure will restore the instrument licenses from the backup
location on the A3 RF assembly to the A5 CPU memory:

1. Turn the instrument off by using the front panel power button.

2. Once the instrument has turned off press and hold the front panel Preset
key.

3. While holding the Preset key, press and release the power button to turn
the instrument back on.

4. Continue to hold the Preset key for 10 seconds after pressing the power
button, then release it.

5. After approximately 30 seconds the boot Service Menu will appear, as
shown in Figure 3-1.
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Figure 3-1 Service Boot Screen

6. Using the front panel arrow keys scroll down to Start main firmware
service menu and press Select.

7. When the service menu warning screen is displayed press Continue.

8. On the main firmware service menu select Next page until a selection for
Restore license data from backup is available.

9. Select Restore license data from backup as shown in Figure 3-2, and then
select Done.

Figure 3-2 Restore License Data from Backup

Enable unsupported features [ ]

Backup license data [ ]

Restore license data from backup [x]

MNext page

Done

10.The instrument will copy the licenses from the backup location on the A3
RF assembly into the A5 CPU memory and load the instrument firmware.

11.0nce the instrument completes its boot up process all the previously
licensed options should be enabled.

12.1f the following error is seen at this point cycle the instrument power once
more and it should then be gone.

617 Configuration Error: The backup memory contains license keys
for serial number <serial number>. Use the service procedure to
overwrite the backup memory.
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Backup Licenses

If the A3 RF assembly is replaced the licenses that are in the A5 CPU memory
will need to be backed up to the backup storage location in the new A3 RF
assembly so that there will be a copy of them in case the A5 CPU assembly
should ever need replacement.

When an A3 RF assembly is replaced the following error message will be
displayed until the licenses are backed up:

677 Configuration Error: Instrument licenses have not been copied to the
backup storage. Use the service procedure to copy license keys to backup
storage.

The following procedure will backup the instrument licenses from the A5 CPU
assembly memory to the backup memory location on the new A3 RF assembly:

1. Turn the instrument off by using the front panel power button.

2. Once the instrument has turned off press and hold the front panel Preset
key.

3. While holding the Preset key, press and release the power button to turn
the instrument back on.

4. Continue to hold the Preset key for 10 seconds after pressing the power
button, then release it.

5. After approximately 30 seconds the boot Service Menu will appear, as
shown in Figure 3-1.

6. Using the front panel arrow keys scroll down to Start main firmware
service menu and press Select.

7. When the service menu warning screen is displayed press Continue.

8. On the main firmware service menu select Next page until a selection for
Backup license data is available.

9. Select Backup license data as shown in Figure 3-3, and then select Done.

Figure 3-3 Backup License Data

Enable unsupported features [ |

Backup license data [ x]

Restore license data from backup [ ]

Next page

Done
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10.The instrument will copy the licenses from the A5 CPU memory to the
backup location on the new A3 RF assembly and load the instrument
firmware.

11.If the error listed above is seen at this point cycle the instrument power
once more and it should then be gone.
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Calibration Data

Instrument calibration data is stored in three different location types:

1. Factory Calibration Data - Non-volatile memory on the assembly for which
it is intended.

2. Working Data - Volatile memory on the A5 CPU.
3. Overwrite Data - Non-volatile memory on the A5 CPU.

Factory Calibration Data
Factory calibration data is saved in three different assemblies:
1. A2 Vector BBG assembly
2. A3 RF assembly
3. A7A1 Microwave ALC assembly

This is non-volatile memory on the assemblies where the factory calibration
data is stored. While some of this data may be the same for all assemblies, this
is also where the individual data is stored that has been generated by the
instrument adjustments.

Replacement assemblies are also tested and adjusted at the factory and will
contain the same data as they would if they were shipped in new instruments.

When an instrument adjustment is performed during servicing and then
backed up, it will overwrite the factory data.

Working Calibration Data

This is the calibration data that is loaded into volatile memory in the A5 CPU
assembly at instrument boot up. This data could have been loaded from either
the factory data or overwrite data.

When an instrument adjustment is performed the working data is where the
new calibration data is originally stored. It can then be saved to either the
overwrite data or factory data location.

Since the working data location is volatile memory, if it were to be modified
and not saved to another data location it would be lost if the instrument power
is cycled.

Overwrite Calibration Data

Overwrite calibration data is saved in non-volatile memory on the Ab CPU
assembly. There are separate overwrite data files for each of the assemblies
that contain factory data, if overwrite data exists. As shipped from the factory,
there are no overwrite data files, only factory data.
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After an instrument adjustment is performed the adjustment data can be saved
to overwrite data. If an overwrite data file does not already exist for the
assembly being adjusted one will be created at that time. The only data that
will be written to the overwrite data file is the arrays that were changed from
the factory values during the adjustment.

Overwrite data files are deleted whenever the calibration data is backed up or
restored.

Since the overwrite data location is non-volatile memory, data saved to it will
not be lost if the instrument power is cycled.

What Happens at Boot Up

At boot up the factory calibration data is copied to working data in the Ab CPU
memory. If there are any overwrite data files, the data for the arrays in them are
loaded into working data and will overwrite those arrays that were loaded from
the factory data.

Instrument Adjustments

When an instrument adjustment is performed the calibration data in the
working memory is modified. At the end of each adjustment the adjustment
software will save the modified data to the overwrite memory.

Once all adjustments are completed, or at any time along the way, a backup of
the working data can be performed to save all modified calibration data to the
factory data location by using the Backup Cal Data to Motherboard Memory
adjustment.

Calibration Data Backup

Once instrument adjustments are performed the calibration data arrays that
have been modified from the factory data values need to be backed up on the
assemblies that have been adjusted.

The typical way to do this is to run the last adjustment in the adjustment
software, which is Backup Cal Data to Motherboard Memory. However, the
following remote command can also be used to perform a backup:

: SERVI ce: CALI br at e: BACKup

When a calibration data backup is performed the factory data on the
assemblies is overwritten by working data that has been modified, and all
overwrite data files are deleted. The backup process will also backup the
option license data to the A3 RF assembly backup memory location.

Calibration Data Restore

The calibration data restore causes the instrument to revert to the factory data
saved on the instrument assemblies.
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A restore needs to be performed whenever an assembly with factory calibration
data saved on it is installed during a repair. This can also be useful if
adjustments have been performed, but not yet backed up, and for some reason
the data needs to be removed and have the instrument revert to the factory
calibration data.

The typical way to do this is to run a utility that has been provided in the
performance verification and adjustment software titled Calibration Array
Restore. However, the following remote command can also be used to perform
a restore:

: SERVi ce: CALI br at e: RESTor e

When a calibration data restore is performed all overwrite files that exist will be
deleted and the factory data on the assemblies is copied into the working data
on the A5 CPU assembly.
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4 Self Test

What You Will Find in This Chapter

This chapter provides information on the following:
Self Test Overview on page 66
Limits on page 67
Multiple Failures on page 68
Running Self Test on page 69
Self Test Descriptions on page 74
Troubleshooting Self Test 102 on page 90
Troubleshooting Self Test 704 on page 91
Troubleshooting Self Test 901 to 905 on page 92
Troubleshooting Self Test 1105 on page 94
Self Tests Do Not Run or Self Tests Run Slowly on page 96
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66

Self Tests are a series of internal tests designed as a diagnostic tool to check
instrument hardware functionality and basic performance under controlled
conditions. If the test results fall within predetermined limits a pass is reported.

Self Tests do not require the signal generator to be adjusted before they will
pass. This means that some instrument performance failures may not be
detected or reported as a Self Test failure.

Self Tests should be run before, and after, an assembly has been replaced.

If the signal generator powers up despite having a hardware issue or any
performance verification failure, troubleshooting should always start with
running the Self Test and resolving reported failures.

Not all Self Tests are run on all models of the X-Series signal generators.
Depending on the installed standard and optional hardware, specific Self Tests
are activated and made available.
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Limits
Self Test limits are initially loaded into the signal generator at the factory.
However, the limits are updated as needed when the instrument firmware is

updated. If for some reasons the Self Test limits are missing, reinstall the
instrument firmware to reload them.
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If more than one test result falls outside the limits, the Self Test routine
evaluates the failures and reports the most likely cause of the failure. This can
best be understood by using the following hypothetical example:

— There are three functional blocks in a series. Al is the first block, A2 the
second block, and A3 the third block. AT’s output is the input for A2, and
A2’s output is the input for A3.

— If AT is defective, A2 and A3 may also appear defective. Or, if A2 is
defective, A3 may also appear defective.

— If A1, A2, and A3 all fail their Self Test the instrument will report the most
likely cause of the failure as being the AT functional block.

— If only A2 and A3 fail their Self Test the instrument will report the most likely
cause of the failure as being the A2 functional block.

The instrument contains this dependency information that it uses to identify
the most likely failure when there are multiple Self Test failures.

If two independent failures occur, Self Test reports only one root failure at a
time and reports the second failure after the first reported failure is repaired
and the Self Test is run again. However, all tests that fail will be reported under
the View Test Info screen.
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Running Self Test

The Self Tests can all be run at once or one test at a time. For the purpose of
initial troubleshooting of an instrument it is highly recommend that they all be
run at once to let the instrument evaluate which failure, if any, is the most
significant.

Figure 4-1 Self Test Menu Map

Instrument Info
Disgnostic Infoe
Utility

| Options Infor -
I/0 Confige| Self Test
Run Complete
Self Testh —
R &
Installed,
Displauk| SoRrUEInio
Pouer On/ Front Panel Testse|
Preset”
Instrument Infok —1 View Detailed information and
fore i of 2 | View Test Infas limits on the selected test
Self Test | [ Self Test
View Detailse Loop Selected
Run Highlighted GO TO TesStk me— Self Test

Go To First Test

Select /Deselect
Select /Deselect Gaiic fliale

ALl
Go To Last Test

Run Selected
fore 1 of 2 p—t  llore 2 of 2 Page Up

Page Doun

Use the following procedure to run all of the Self Tests at once:

1. Disconnect all unnecessary external cables, including all RF, GPIB, LAN,
and USB cables.

2. Preset the signal generator: Press Preset > Utility > Instrument Info > Self
Test.

3. The message in Figure 4-2 appears.
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Figure 4-2

Figure 4-3

Self Test
Running Self Test

Initial Self Test Message
6.000 000 000 000 sk Fun Comolete

Self Test

Self Test Summaru

The current status of self test is: Incomplete
Mot all tests have been run.

View Test Info»

01/04/2019 15:05

If self test takes longer than 10 minutes to complete, go to Chapter 8,
“Power Supply” to troubleshoot a possible power supply failure.

4. Press Run Complete Self Test.
An activity bar displays on the screen indicating the test progress.

If you press Abort while Self Test is running, the message in Figure 4-3 is
displayed.

Self Test Aborted Message

6.000 000 000 000 sk 5 e =

Self Test Summaru

The current status of self test is: Incomplete
Mot all tests have been run.

View Test Info»

5. When Self Test completes, the messages in Figure 4-4 is displayed if all
tests pass. If there are any failures the message in Figure 4-5 is displayed.
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Figure 4-4 All Self Tests Passed Message

FREQUENCY [ RF_OFF | Self Test

6.000 000 000 000 s ™5 =

Self Test Summary

The current status of self test is: Success
All self tests have passed.

View Test Infow

Figure 4-5 Self Test Failure Message
6.000 000 000 000 &= it =
B

Self Test Summaru

The current status of self test is: Failure )
One or more tests have failed. Sustem diagnostics
indicate this test as the root failure: 901

View Test Info»

If the signal generator fails only one test, the number of the failed test
displays. If the signal generator fails more than one test, the test number
of the most likely cause of the failure displays, as shown in Figure 4-5.

6. If there is a Self Test failure locate the number given as the root failure in
Table 4-1 and follow the resolution path given.

7. Before replacing any instrument assembly see Chapter 16, “Pre and
Post-Repair Procedures”.
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Table 4-1 Self Tests

Self Test Failure Number

Resolution

100 Digital Self Tests

101 Replace the A3 RF assembly

102 Go to “Troubleshooting Self Test 102” on page 90

103 Go to “Power Supply Status Quick-Check” in Chapter 8, “Power
Supply.”

104 Replace the A3 RF assembly

105 Replace the A3 RF assembly

200 Reference Self Tests

201 Go to “Power Supply Status Quick-Check” in Chapter 8, “Power
Supply.”
202 - 208 Replace the A3 RF assembly

300 Synthesizer Self Tests

301 Go to “Power Supply Status Quick-Check” in Chapter 8, “Power
Supply.”

302 - 320 Replace the A3 RF assembly

400 Output Self Tests

401 Go to “Power Supply Status Quick-Check” in Chapter 8, “Power
Supply.”

402 - 413 Replace the A3 RF assembly

Error 405 for N5173B or N5183B, go to “N5173B, N5183B” in
Chapter 6, “Troubleshooting.”

500 Modulation Self Tests

501 - 506

Replace the A3 RF assembly

507 Pulse Mod

Go to “Pulse Modulation Issues (Option UNW)” in Chapter 6,
“Troubleshooting.”

600 Attenuator Self Tests

601 Go to “Power Supply Status Quick-Check” in Chapter 8, “Power
Supply.”
602 - 603 Replace the A3 RF assembly

700 BB Digital Self Tests

701 Go to “Power Supply Status Quick-Check” in Chapter 8, “Power
Supply.”
702 to 708 (except 704) Replace the A2 Vector Module
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Table 4-1 Self Tests

Self Test Failure Number

Resolution

704

Go to “Troubleshooting Self Test 704” on page 91

800 BB Analog Baseband Self Tests

801 - 804

Replace the A2 Vector Module

900 BB RF Self Tests

901 - 905

Go to “Troubleshooting Self Test 901 to 905" on page 92

1100 MW ALC Self Tests

1107 - 1104 Replace the A7 Micro Deck
1105 Go to “Troubleshooting Self Test 1105” on page 94
1106 - 1119 Replace the A7 Micro Deck

1200 MW Multiplier Self Tests

1201 - 1205

Replace the A7 Micro Deck

1300 MW Mod Filter Self Tests

1301 - 1304

Replace the A7 Micro Deck

1400 MW Doubler Self Tests

1401 & 1402 Replace the A7 Micro Deck
1500 RT Board Self Tests
1501 - 1512 Replace the A7 Real-Time BBG
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Self Test Descriptions

100 Digital Self Tests

The Digital Self Tests are designed to test the digital section of the A3 RF
assembly.

101 Digital FPGA Checks

This test checks the ability to communicate properly with the three FPGAs
situated on the A3 RF assembly. The three FPGAs are the PCle Bridge FPGA,
the Analog FPGA, and the Reference FPGA.

102 JTAG Chain Check

This test checks the JTAG chain throughout the instrument. The IDCODE for
each part on the chain is read back and compared with what is expected.

103 Digital Voltages

This test checks the voltages used for the digital section.

104 Board Temperature

This test measures different temperature sensors within the A3 RF assembly
and converts the values into degrees Celsius. Also, the largest measured
temperature is subtracted with the smallest measured temperature and
reported back.

105 Sweep Out

This test checks the proper operation of the sweep out circuitry which is
located on the A3 RF assembly.

200 Reference Self Tests

The Reference Self Tests are designed to test the reference section of the A3
RF assembly.

201 Reference Voltages

This test checks the supply voltages used for the reference section.

202 Reference 100MHz Tank DAC

This test checks the MUAT Tank DAC by reporting back the REF MUAT Tank
DAC setting and the T00MHz detected voltage.

203 Reference Tuning Voltage (Internal Ref)

This test measures the tuning voltage of the MUAT oscillator using the internal
10 MHz reference. The MUAT tuning voltage is the output of the reference
phase-lock loop integrator.
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204 Internal Oscillator Check

This test checks the proper operation of the internal 10MHz reference
oscillator. For triple-loop boards, the T0MHz reference oscillator is an OCXO.
For single-loop boards, the TOMHz reference oscillator is a TCXO. This test
adjusts the tune DAC to nudge the internal 10MHz reference. By moving this
internal 10 MHz reference frequency, the 100 MHz MUAT oscillator will also
move by a factor of 10. Thus, the MUAT tuning voltage will change to move the
oscillation frequency.

205 PLL Integrator

This test checks the 100 MHz PLL integrator and checks all the bandwidths.
For each condition, the test first rails the integrator by opening the PLL loop.
Then the test will close the loop with the appropriate gain and bandwidth
setting.

206 PLL Divider (CXG/EXG)

This test checks the 100 MHz PLL by changing the reference divider number
and keeping the 10 MHz internal reference constant. This requires that the 10
MHz reference is connected to the flexible reference phase detector. Thus, this
test can only be tested with single-loop boards.

207 PLL Unlock Detector (CXG/EXG)

This test checks the reference PLL unlock detector circuit. A window
comparator is used to detect the MUAT tune voltage. The test adjusts the
tuning voltage by adjusting the PLL divide number. Thus, the test can only be
run utilizing the flexible reference phase detector and thus can only be tested
with single-loop boards.

208 Reference Detectors

This test checks the 500 MHz and the T GHz signals by measuring their
respective detector voltages.

300 Synthesizer Self Tests

The Synthesizer Self Tests are designed to test the synthesizer section of the
A3 RF assembly. For triple-loop RFs, all tests are available. However, for
single-loop RFs, tests for the offset loop, FranN loops, and some of the sum
loop are not available because of the physical differences in the hardware.
301 Synthesizer Voltages

This test checks the voltages used for the synthesizer section.

302 Offset Pretune DAC (MXG)

This test checks to make sure the synthesizer offset pretune DAC circuitry is
working.
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303 Offset VCO Detector (MXG)

This test checks that the offset VCO outputs a signal at various tuning voltages
and that the power can be detected downstream with a power detector. The
VCO should be able to oscillate from a tuning voltage of around -0.3V to over
+16V. The test is performed with the offset loop set to open-loop mode so that
the tuning voltage applied is predictable and based solely on the offset pretune
DAC.

304 Offset Attenuator (MXG)

This test checks that the adjustable offset attenuator is working properly. The
offset VCO is first set to open loop mode with a pretune DAC value set to 1/4 of
max value. The attenuator is set to minimum attenuation (0 dB) and maximum
attenuation (31.75 dB) while a power detector is used to sense the change in
power.

305 Offset PLL Unlock Detector (MXG)
This test checks that the offset PLL unlock detector is properly working.

306 Offset Reference Select (MXG)

This test checks the reference select frequency to the offset loop is functioning
properly.

307 Offset Tuning Voltage (MXG)

This test checks the offset loop tuning voltage at specific offset loop
frequencies.

308 FracN Tuning Voltage (MXG)

This test checks the FracN loop tuning voltage at specific FracN loop
frequencies.

309 FracN Detector (MXG)

This test checks that the FracN VCO is outputting power across the frequency
range and can be measured downstream using the power detector. This test
also checks that the VCO Collector DAC is functioning by measuring the effects
on the FracN power.

310 FracN Unlock Detector (MXG)

This test checks that the FracN unlock detector is properly working.

311 Sum Pretune DAC

This test checks to make sure the sum pretune DAC circuitry is working.
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312 Sum VCO Detector

This test checks that the sum VCO outputs a signal at various tuning voltages.
This test is performed with the sum loop opened.

313 Sum Attenuator (MXG)

This test checks that the adjustable sum attenuator is working properly. The
sum VCO is first set to open loop mode.

314 Sum PLL Unlock Detector

This test checks that the offset PLL unlock detector is properly working.

315 Sum Reference Select (MXG)

This test checks the reference frequency to the sum loop phase detector.

316 Sum Tuning Voltage

This test checks the tuning voltage of the sum VCO at different frequencies by
setting the frequency appropriately. The sum loop will be closed while this test
Is executed.

317 First X2 Path

This test checks the VCO filter as well as the signal path through the first x2
multiplier path.

For the filter band tests, each filter band is tested with a frequency within the
passband and a frequency outside the passband. In the case of the 1.9 to 2.4
GHz band, two frequencies are used to test the stop band: one lower and one
higher.

318 Second x2 Multiplier Path

This test checks the signal path through the second x2 multiplier path.

Like the first x2 multiplier tests, each filter band is tested with a frequency
within the passband and a frequency outside the passband. In the case of the
3.8 to 4.8 GHz band, two frequencies are used to test the stop band: one lower
and one higher.

319 Divider Path
This test checks the signal path through the divider path of the synthesizer.

320 Multiplier Attenuator

This test checks that the adjustable multiplier attenuator is working properly.
The synthesizer frequency is set to 6 GHz by setting the front panel frequency
to 749.99999999 MHz and then switching the filter and divider paths
appropriately to select the x4 path. The attenuator is set to minimum
attenuation (0 dB) and maximum attenuation (31.75 dB) while a power
detector is used to sense the change in power.
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400 Output Self Tests

The Output Self Tests are designed to test the output RF section as well as the
ALC section of the A3 RF assembly.

401 Output Voltages

This test checks some supply voltages as well as bias voltages on the FET
amplifiers within the output section to ensure that they are properly biased.
402 ALC Detector Heater Voltage

This test checks the detector heater voltage to make sure that the heater is
operating properly.

403 ALC Temperature Compensation (Model N5166B, N5171B,
N5172B, N5181B, N5182B)

This test checks the ALC temperature compensation circuit to ensure that this
circuit is working properly.

404 ALC Reference (Model N5166B, N5171B, N5172B, N5181B,
N5182B)

This test checks the ALC reference DAC and circuitry.

405 ALC Mod Drive

This test checks the ability of the ALC Reference DAC and the ALC Mod Offset
DAC to control the Mod Drive reference voltage. During the test, the ALC is set
to open-loop mode and the power limit is effectively turned off.

406 ALC Mod Current

This test checks the ALC mod drive exponentiator and the mod current driver
circuitries which drive the ALC modulators on the RF path. The test runs in
open-loop mode so that the integrator does not contribute to this test. In
addition, the RF is turned off during this test using the pulse modulator so that
the RF signal is not large through the RF chain while this test is running.

407 ALC Detector

This test checks the ALC Detector as well as the RF power through the three
main signal paths. This test is performed in open-loop mode so that the ALC
does not try to correct (and corrupt) the measurements.

408 ALC Logger (Model N5166B, N5171B, N5172B, N5181B, N5182B)

This test checks the ALC logger circuitry. This test is performed in open-loop
mode. During this test, the RF power is adjusted to achieve a certain detected
voltage to get a known voltage into the logger circuit.
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409 ALC Detector Offset (Model N5166B, N5171B, N5172B, N5181B,
N5182B)

This test checks that the ALC Detector Offset DAC can properly adjust the ALC
logger circuitry. This test is performed in open-loop mode. The RF is minimized
by setting the ALC Mod DACs appropriately. Then the ALC Detector Offset DAC
is set to both minimum and maximum while the LOG Det node is measured.
The delta is reported back.

410 ALC Bulk R (Model N5166B, N5171B, N5172B, N5181B, N5182B)

This test checks that the ALC Bulk R DAC can properly adjust the ALC logger
circuitry. This test is performed in open-loop mode. The RF is set high by
adjusting the ALC Mod Offset DAC until the ALC detector voltage is -1.0V.

411 ALC Integrator (Model N5166B, N5171B, N5172B, N5181B,
N5182B)

This test checks that the ALC integrator circuitry is working properly. For this
test the ALC loop is closed.

412 ALC Unlevel Detector (Model N5166B, N5171B, N5172B, N5181B,
N5182B)

This test checks that the ALC unlevel detector circuitry is working properly. The
ALC unlevel detector circuitry uses a window comparator to detect the
integrator voltage. This test is performed in openloop mode.

413 ALC Power Limit (Model N5166B, N5171B, N5172B, N5181B,
N5182B)

This test checks that the ALC power clamp circuitry is working and that the
power limit DAC can clamp the power as expected. The ALC loop is opened in
this test.

500 Modulation Self Tests

The Modulation Self Tests are designed to test the different modulation
circuitry available for the A3 RF assembly. These include AM, FM, PM, pulse, LF
output, and the external modulation inputs.

501 AM DAC (Option UNT)

This test checks that the AM DAC is working. Note that the AM DAC supplies
the analog AM signal as well as the op-amp band signal. The test sets the AM
DAC to output various DC levels and measures the resultant voltage.

502 AM To ALC (Option UNT)
This test checks that the AM Path to the ALC section is working properly.
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503 FM DACs (Option UNT)

This test checks that the FM DACs are working. The output of each DAC is
connected directly to the ABUS. The test sets each FM DAC to output various
DC levels and measures the resultant voltage.

504 FM Attenuators (Option UNT)

This test checks that the FM attenuators are working. There are two sets of FM
attenuators: FracN and Sum. The inputs to the FM attenuators come directly
from the FM DACs while the output goes directly to their respective VCOs. The
testing is performed in CW mode and relies on the loops to maintain lock while
the FM voltages are applied. Prior to testing, the instrument frequency is set to
566.40625 MHz to allow the VCO frequencies to be close to midrange. This
puts the FracN frequency at 1500 MHz while the sum VCO frequency is at
1132.8125 MHz. The FM DAC is first set to the maximum value while the
appropriate attenuator is set. Since the VCO will maintain the same frequency,
this will cause the tuning voltage to shift in the opposite direction which is
measured. The FM DAC is then set to the minimum value and again the tuning
voltage is measured. The difference between the two voltages is then reported
back. While testing the FM DAC for the sum loop, the sum pretune DAC value
is manually shifted so that the loop maintains lock.

505 LF Out (Option UNT or 303)

This test checks that the LF Out DAC is working. The test sets the LF Out DAC
to output various DC levels and measures the resultant voltage.

506 External Modulation Inputs (Option UNT or UNW)

This test checks the two external modulation input circuits (EXTT and EXT2).
Both are identical and include an ADC to digitize the analog signal. The digital
signals then go directly to the analog FPGA. The test uses the +1V (gain) and
ground (offset) cal signals. The test measures the output of the op-amp that
feeds to ADC as well as the digital number that the ADC generates.

507 Pulse Mod (Option UNW)

This test checks the pulse modulator. This test is performed in ALC open mode.

600 Attenuator Self Tests

The Attenuator Self Tests are designed to test the attenuator section of the A3
RF assembly. Since the attenuators are located after the ALC detector, RF
power through the attenuators cannot be tested.

601 Attenuator Voltages

This test checks the voltages used for the attenuator section.

602 LED Voltage (Model N5166B, N5171B, N5172B, N5181B, N5182B)
This test checks the voltage for the attenuator LEDs.
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603 RPP Trip Status (Model N5166B, N5171B, N5172B, N5181B,
N5182B)

This test makes sure that the RPP is not tripped. In normal operation, the RPP
should never be tripped.

700 BB Digital Self Tests (Model N5166B, N5172B, N5182B)

The BB Digital Self Tests are designed to test the digital section of the A2
Baseband Generator assembly.

701 BB Board Voltages

This test checks the voltages used for the A2 Baseband Generator assembly.

702 Interface FPGA Checks

This test checks the ability to communicate properly with the interface FPGA
on the A2 Baseband Generator assembly.

703 SPI Bus Test

This test checks the ability to communicate properly over the SPI Bus by
writing to latches on the SPI bus and reading them back.

704 Clock Checks

This test checks the frequency of the TOOMHz and 200MHz clocks going to the
Interface and ARB FPGAs. The A3 RF assembly supplies a T00MHz clock which
is multiplied up by 8 to yield an 800MHz clock that feeds the |Q DAC. The I1Q
DAC divides this down by 4 to yield a 200MHz clock. This 200MHz clock signal
goes through a distributor. One of the outputs goes to the ARB FPGA. Another
of the outputs gets divided down by 2 to yield a T00MHz clock. This T00MHz
clock goes through another distributor. One set of outputs goes to the
Interface FPGA. Another set goes to the ARB FPGA.

705 ARB FPGA Checks (Option 653, 655, 656, or 657)

This test checks the ability to communicate properly with the ARB FPGA on the
A2 Baseband Generator assembly.

706 Memory Test (Option 653, 655, 656, or 657)

This test checks different memory areas within the A2 Baseband Generator
assembly. The waveform memory for the | and Q data along with the marker
data is located within the DDR memory modules. The total number of memory
pages available within the instrument depends on the instrument option. For
option 023, there are 4096 total pages. Option 022 has 2048, option 021 has
1024, and standard has 128 pages.
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707 User Clock Test (Option 653, 655, 656, or 657)

This test checks the user clock functionality on the A2 Baseband Generator
assembly. The user clock is generated digitally from within DSP and is
recreated with the user clock DAC. The ARB must be turned on for the user
clock to be functional. The user clock rate can go up to 200MHz. However, the
actual frequency of the clock signal that gets generated from the user clock
DAC is between 2MHz and 24MHz. Within the ARB FPGA, the clock signal from
the user clock DAC can be routed to dividers, multipliers, or PLLs to generate
actual user clock. The ARB FPGA also has a counter which is used to measure
the actual frequency of the user clock.

708 Data Path CRC Test (Option 653, 655, 656, or 657)

This test checks the entire ARB data path from the memory through the ARB
FPGA and through the DSP.

800 BB Analog Baseband Self Tests (Model N5166B, N5172B,
N5182B)

The BB Analog Baseband Self Tests are designed to test the analog baseband
section of the A2 Baseband Generator assembly.

801 Internal I1Q Offset
This test checks the internal offset DACs for the IQ Modulator.

802 1Q DACs
This test checks the | and Q DAC on the A2 Baseband Generator assembly.

803 External 1Q Offset

This test checks the External Out IQ Circuitry of the A2 Baseband Generator
assembly.

804 External In 1Q Cal
This test checks the External In IQ Cal Circuitry of the A2 Baseband Generator

assembly.
900 BB RF Self Tests (Model N5166B, N5172B, N5182B)

The BB RF Self Tests are designed to test the RF section of the A2 Baseband
Generator assembly.

901 Prelevel DAC

This test checks the prelevel circuitry on the A2 Baseband Generator assembly.
This circuit sets the LO power that the |Q modulator sees. The LO power is
inversely proportional to the prelevel DAC setting.
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902 Quadrature DAC

This test checks the quadrature loop circuitry on the A2 Baseband Generator
assembly.

903 IQ Modulation

This test checks the ability of the IQ modulator to modulate a signal on the RF
path. For this test, all signals are passed through the 6 GHz low pass filter path
to keep the path consistently independent of RF frequency.

While this test tries to check the power on the A2 Baseband Generator
assembly, faults on the A3 RF assembly may influence the results. The primary
reason for this is that the output of the A2 Baseband Generator assembly is
expecting a 50 ohm load. When this is not the case (due to faults), then the RF
signal will reflect back into the A2 Baseband Generator assembly causing
unpredictable results.

904 BB Board Frequency Band

This test checks the RF power through the different filters on the A2 Baseband
Generator assembly. The power is detected right before the RF signal leaves
the assembly.

While this test tries to check the power on the A2 Baseband Generator
assembly, faults on the A3 RF assembly may influence the results. The primary
reason for this is that the output of the A2 Baseband Generator assembly is
expecting a 50 ohm load. When this is not the case (due to faults), then the RF
signal will reflect back into the A2 Baseband Generator assembly causing
unpredictable results.

905 RF To Main Board

This test checks to ensure that the RF power from the A2 Baseband Generator
assembly makes it to the A3 RF assembly. The power is detected using the ALC
detector.

1100 MW ALC Self Tests (Model N5173B, N5183B)

The MW ALC Self Tests are designed to test the functionality of the A7A1
Microwave ALC assembly.

1101 MW ALC Voltages

This test checks the power supply voltages used by the A7AT Microwave ALC
assembly.

1102 MW ALC FPGA

This test checks the ability to communicate properly with the FPGA on the
A7A1 Microwave ALC assembly.
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1103 MW ALC Level
This test checks the ALC Level DAC and related circuitry.

1104 MW ALC Modulation HB

This test checks the High-Band ALC modulation driver circuitry. This test runs
iIn open-loop mode so that the integrator will not contribute to this test. In
addition, the RF is turned OFF during this test using the pulse modulator;
otherwise, peak RF power would be present throughout the RF chain while this
test is running.

1105 MW ALC Detector

This test checks both the Low-band and High-band ALC detectors by applying
RF power through the three main signal paths. This test is performed in
open-loop mode so that the ALC does not try to correct, thereby influencing
the measurements. The frequency is set to select the desired RF path and
associated ALC detector.

1106 MW ALC Power Limit

This test checks the MW ALC Power Limit and Clamping circuitry. This test is
performed in open-loop mode. During this test, the RF power is adjusted to
achieve an ALC detector voltage of -1.2V by adjusting the MW ALC Level DAC.
The Power Clamping circuit operates as a secondary ALC loop that activates
when the ALC detector level reaches the Power Limit DAC output. Above this
level, the Power Clamp output will drive the ALC Mod Driver to prevent the ALC
detector level from going more negative (higher power level) than set by the
Power Limit DAC setting.

1107 MW ALC Logger

This test checks the MW ALC logger circuitry. This test is performed in
open-loop mode. During this test, the RF power is adjusted to achieve a
certain ALC detector voltage by adjusting the RF ALC MOD Offset DAC to get a
known voltage into the logger circuit. The slope of the logger is measured at
the high, mid, and low end of the ALC detector range.

1108 MW ALC Detector Offset

This test checks that the ALC Detector Offset DAC can properly adjust the ALC
Logger Circuitry. This test is performed in open-loop mode. The ALC Detector
Offset DAC compensates for the ALC detectors offset, which mostly affects the
low power range. Therefore, the RF power is set low for an ALC Detector
voltage of -0.15V by adjusting the ALC MOD Offset DAC.

1109 MW ALC BulkR

This test checks that the ALC Bulk R DAC can properly adjust the ALC logger
circuitry. This test is performed in open-loop mode. The Bulk R DAC
compensates for the Low Amp’s transistor equivalent resistance that would
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otherwise cause offset errors. The Bulk R errors are most evident at high ALC
detector levels. Therefore, the RF power is set high for an ALC Detector voltage
of -1.5V by adjusting the ALC MOD Offset DAC.

1110 MW ALC Log BreakPoint

This test checks that the ALC Log Break Point DAC can properly adjust the ALC
logger circuitry, and ultimately, the RF power. This test is performed in
open-loop mode. The ALC Log Break Ponit DAC sets the point at which the
linear region moves into the square law region.

1111 MW ALC FET Drive

This test checks the ALC Integrator Hold FET Drive circuitry. This test is
performed in open-loop mode.

1112 MW ALC Integrator

This test checks that the ALC Integrator circuitry is working properly. This test
is performed with the ALC loop closed.

1113 MW ALC Unlevel Detector

This test checks that the ALC Unlevel detector circuitry is working properly. The
ALC Unlevel detector circuitry uses a window comparator to detect when the
integrator voltage is railed. This test is performed in ALC closed-loop mode
sine the microwave ALC integrator output cannot be zeroed in open-loop
mode.

1200 MW Multiplier Self Tests (Model N5173B, N5183B)

The MW Multiplier Self Tests are designed to test the operation of the A7A2 20
GHz Frequency Multiplier assembly. The main focus for these tests is to verify
that attenuators are functioning as expected, filters are functioning properly
and consistent across the frequencies of interest, and the Gain DAC is
controllable and functioning properly.

1201 MW Multiplier First Attenuator

This test checks the performance of the multiplier first attenuator by
referencing key attenuation states against the 0dB (thru) setting. The input
detector is switched in to measure the O dB state. This measured voltage is
then used as a reference for switching in and measuring subsequent
attenuations states. Once the six states are measured, two additional delta
attenuation states are measured to assure overall operation.

1202 MW Multiplier First RF Paths

This test verifies the operation of each bandpass filter located in the first
section of the A7A2 20GHz Frequency Multiplier. A reference voltage is
established, and filter edges are checked. The difference between the voltages
are corrected for temperature and then reported for each test point.
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1203 MW Multiplier Second Attenuator

This test checks the performance of the multiplier second attenuator by
referencing key attenuations states against the 0dB (thru) setting. The input
detector is switched in to measure the O dB state. This measured voltage is
then used as a reference for switching in and measuring subsequent
attenuations states. Once the six states are measured, two additional delta
attenuation states are measured to assure overall operation.

1204 MW Multiplier Second RF Paths

This test verifies the operation of each bandpass filter located in the second
section of the A7A2 20GHz Frequency Multiplier. A reference voltage is
established, and filter edges are checked. The difference between the voltages
are corrected for temperature and then reported for each test point.

1205 MW Multiplier Gain DAC

This test will verify the operation of the Gain DAC portion of the A7A2 20GHz
Frequency Multiplier. With a test frequency of 10.1 GHz, the Gain DAC is set to
both O and 4095, while the output voltage level is measured and compared to
specification. The delta between both settings is then calculated and
compared to specification.

1300 MW Mod Filter Self Tests (Model N5173B, N5183B)

The MW Mod Filter Self Tests are designed to test the operation of the A7A3

Mod Filter assembly. Output power level is verified for the frequency band of

3.2 GHz to 20 GHz. In addition, switchable filters used to minimize harmonics
are also verified.

1301 MW Mod Filter Bias Board Voltages

This test checks the power supply voltages used by the A7A3 Mod Filter
assembly.

1302 MW Mod Filter ALC Modulator

This test checks the A7A3 Mod Filter ALC modulator current for proper low,
high and delta output power performance. This test performs the modulator
measurements with the ALC off, while the ALC Level DAC, RF and MW Mod
Offset DAC'’s, as well as the RF and MW Mod Gain DAC’s, are at nominal
settings.

1303 MW Mod Filter Pulse Modulation

This test checks the functionality of the Pulse Modulation performance of the
A7A3 Mod Filter assembly.
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1304 MW Mod Filter RF Paths

This test checks the filter paths through the A7A3 Mod Filter assembly. Various
frequencies within a band, typically at each end and in the middle, are checked
against known input levels. Discrepancies with filter paths are verified through
absolute and delta voltage measurements.

1400 MW 40GHz Doubler Self Tests (Model N5173B, N5183B with
Option 532 or 540)

The 40 GHz Doubler Self Tests are designed to test the operation of the A7A4
40 GHz Doubler assembly. This assembly is responsible for taking the 10-20
GHz RF output from the A7A3 20 Frequency Multiplier assembly and
translating this to 20-40 GHz. The A7A4 40 GHz Doubler assembly consists of
a biased multiplier, as well as several switchable bandpass filters. In addition,
there is an output amplifier followed by a low-pass filter.

1401 MW 40GHz Doubler Bias Board Voltages

This test checks the power supply voltages used by the A7A4 40 GHz Doubler
assembly.

1402 MW 40GHz Doubler RF Paths

This test checks the filter paths through the A7A4 40 GHz Doubler assembly.
Various frequencies within a band, typically at each end and in the middle, are
checked against known input levels. Discrepancies with filter paths are verified
through absolute and delta voltage measurements.

1500 RT Board Self Tests (Option 660)

The RT Board Self Tests are designed to test the A7 Real Time Baseband
Generator assembly.

1501 PCle

This test checks the PCle communication to the A7 Real Time Baseband
Generator assembly. This is accomplished by writing to a test register within
the PCle bridge to the assembly.

1502 RT FPGA

This test checks that we are able to program and communicate to the interface
and apps FPGAs on the A7 Real Time Baseband Generator assembly.

1503 RT FPGA Alignment

This test checks that the serdes signals between the interface and apps FPGAs
on the assembly can be aligned.
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Self Test Descriptions

1505 Apps FPGA - QDR Memory Test

This test checks the QDR SRAM memory chips that are connected to the Apps
SX FPGAs. All of the testing is performed internally from a state machine within
the SX FPGAs. The testing first performs a ramp test followed by a random
test.

1506 RT Resampler

This test checks the signals to/from the resampler chip on the assembly. The
test first performs a clock auto-alignment on the resampler and then checks
the alignment range. Finally, a state machine within the SX FPGA is setup to
test the data lines to and from resampler.

1507 DSP Check
This test checks the signals to/from the DSP chip on the assembly.

1508 DSP SDRAM Memory Test

This test checks SDRAM memory. Data patterns are written to an address in
the SDRAM memory and subsequently read back. Within each address,
multiple writes/reads are made with various data patterns.

1509 RT - BB Serdes Alignment

This test checks the serdes signals between the A2 Baseband Generator and
the A7 Real Time Baseband Generator assemblies by performing an alignment.
These serdes signals are the differential digital 1Q signals that flow between the
assemblies. There are two sets of these signals: one is for traffic from the A2
Baseband Generator to the A7 Real Time Generator, the second is for traffic
from the A7 Real Time Generator to the A2 Baseband Generator. On the A2
Baseband Generator assembly, all of the serdes signals driven from and/or
received from to the ARB FPGA. On the A7 Real Time Generator assembly, all
of the serdes signals are driven from and/or received from the FX FPGA. The
signals are passively connected in between by the A8 Real Time Baseband
Jumper board.

1510 RT - BB Marker Trigger

This test checks the marker and trigger lines between the A7 Real Time
Baseband Generator and A2 Baseband Generator assembilies.

1511 RT - BB Clocks

This test checks the “IO Clock” and “User Clock” lines for connectivity between
the A2 Baseband Generator and the A7 Real Time Baseband Generator
assemblies. These clock lines are connected to the ARB FPGA on the A2
Baseband Generator assembly and to the FX FPGA on the A7 Real Time
Baseband Generator assembly.
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1512 RT - BB FBI

This test checks the flexible bus interface (FBI) line for connectivity from the A2
Baseband Generator to the A7 Real Time Baseband Generator assembly. The
FBI line consists of a differential pair of signals. The FBI line originate from the
A2 Baseband Generator assembly ARB FPGA and goes to the A7 Real Time
Baseband Generator assembly FX FPGA. The ARB FPGA serially broadcasts
16-bit data across the FBI line.

The testing involves broadcasting the FBI line with different 16-bit patterns. A
register within the FX FPGA that contains the deserialized FBI signal is read
which should be the same pattern that was sent.
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Troubleshooting Self Test 102
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A self test 102 failure can be caused by a number of possible causes; AT Power
Supply, A2 Vector, or the A3 RF assembly. Self test 102 is the JTAG Chain
check (Joint Test Action Group). The testing makes use of a protocol to access
a set of test registers that preset chip logic levels and device capabilities of
various parts. The protocol verifies setting in the many different FPGA, PROMs,
and individual IC’s to determine the validity of each component. Instrument
"Error" messages and/or other reported self test failures, listed under "View
Details", should be considered prior to replacing any specific hardware.
Validate all power supply voltages first by referring to Chapter 8, “Power
Supply”. Evaluating the specific self test failures and the power supply values
may identify the probable faulty assembly.
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Troubleshooting Self Test 704

Self test 704 validates the 100 MHz Reference clock signal that originates on
the A3 RF assembly and is the clock pulse for the ARB FPGA on the A2 Vector
assembly. If the 7100 MHz clock is inadequate in amplitude or frequency the
cause likely originates from the A3 RF assembly.

If self test 704 fails, see the “100 MHz Reference Signal” section in Chapter 12,
“Baseband Generators” to verify the level of the 100 MHz reference signal.
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Troubleshooting Self Test 901 to 905

These self tests validate the LO signal from the output of the synthesizer
section of the A3 RF assembly. There is circuitry on the A3 RF assembly that
cannot be isolated specifically to the A3 RF assembly by self tests, including
the associated vertical SMA connector (J2004) that is on the A3 RF assembly.
If this connector opens up or if there is a short, then a self test failure 901 can
occur. A similar issue can occur and cause self test failures 903 and 904 if
connector J2003 opens up or shorts. These same self test failures can also be
caused by the corresponding vertical SMA connectors on the A2 Vector
assembly should connectors P1 or P2 open or short. The connecting semi-rigid
cables W7 or W8 should also be eliminated as possible causes for these self
test failures.

If these self test(s) fail, perform the following:
1. Carefully remove W7 and W8 from both of their connectors.
2. Inspect and verify the cables are acceptable.

a.If a cable is considered faulty, replace the cable.

3. Verify connectors J2004 and J2003 are properly attached to the PCB by
gently attempting to move both connectors.

a.If either connector is loose, replace the A3 RF assembly.

4. Similarly verify that both connectors P1 and P2 on the A2 Vector assembly
are properly attached.

a.If either connector is loose, replace the A2 Vector assembly
5. If the connectors are properly attached, go to step 6.
6. Connect the output from connector J2004 to a spectrum analyzer.
7. Setup the spectrum analyzer:

a.Set the reference level to +10 dBm.

b.Set the center frequency to 1GHz.

c.Set the Span to 100 MHz.
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8. Set up the generator:

a. Press Preset

b. Press Frequency and set to 1 GHz

c. Press1/Q, and set 1/Q to On
9. The output signal frequency from J2004 should be 1 GHz at 0 dBm 5 dB.
10.Repeat steps 7b and 8b for frequencies 2, 3, 4, 5 and 6 GHz.

11.1f the measurements are within range, the A3 RF assembly is likely good.
replace the A2 Vector assembly.
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Troubleshooting Self Test 1105

A self test 1105 failure can be caused by the A3 RF assembly or the A7 Micro
Deck. The following procedure will help identify the defective assembly.

94

1.

After running a complete self test, where self test 1105 failed, press View
Test Info.

Scroll to self test 1304.

Press View Details.

a.If multiple lower level 1304 self tests failed, replace the A3 RF
assembly.

b.If only 1304 lower level self test 3.199 GHz Delta H/LB Detector
failed, continue to step 4.

. Disconnect W20 from J2002 of the A3 RF assembly.

5. Connect A3 J2002 output to a spectrum analyzer.

Set up the spectrum analyzer:
a.Press Preset.
b.Set the reference level to +20 dBm.
c.Set the center frequency to 100 MHz.
d.Set the span to 100 MHz.

Set up the signal generator:
a.Press Preset.
b.Press Freq. Set the frequency to 100 MHz.
c.Press RF On/Off to On.
d.Press AMPTD and set to +10 dBm.
e.Press AMPTD and verify that ALC is set to On.

. The spectrum analyzer should be displaying a CW signal with an

amplitude equal to the signal generator setting +3 dB.

a.If the signal generator’s output level is significantly different than the
typical 2 or 3 dB, replace the A3 RF assembly.

b. If the signal generator’s output level is as expected, continue to
step 9.

Repeat step 6 through step 8, but change the spectrum analyzer’s and the
signal generator’s frequencies to 1 GHz and then 1.5 GHz.

—If the power level is as expected at all test frequencies, replace the A7
Micro Deck.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Self Test
Troubleshooting Self Test 1105

—If the power level is NOT as expected at all frequencies, replace the
A3 RF assembly.

NOTE Depending on the interaction of the ALC circuit, the measured output
power may increase as the frequencies increase.

NOTE Frequencies above 2 GHz are controlled by the High Band ALC detector
and will not be visible when making measurements in the Low Band ALC

detector range.
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Self Tests Do Not Run or Self Tests Run Slowly

If self tests will not run or run slowly, the most likely cause is a faulty AT Power
Supply or Ab CPU assembly. The Ab CPU assembly relies on correct power
supply voltages. If the AT Power Supply is faulty, it could cause a false A5 CPU
assembly error.

1. Reinstall the instrument firmware. Refer to Chapter 19, “Instrument
Firmware and Operating System” for instructions on how to do this.

2. If reinstalling the instrument firmware does not resolve the issue verify all
of the power supply voltages. Refer to the “Power Supply Status
Quick-Check” in Chapter 8, “Power Supply” for detailed instructions.

3. If not fault is found with the power supply, replace the A5 CPU assembly.
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What You Will Find in This Chapter

This chapter provides information on the following:
Service and Utility Menus Overview on page 98
Boot Service Menu on page 99
Main Firmware Service Menu on page 102

Utility Service Menu on page 107
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Service and Utility Menus Overview

Service and Utility Menus Overview

Service Menus

There are two areas in the instrument that have service menus that will be
covered in this chapter. They are:

— Boot Service Menu
— Utility Menu

Boot Service Menu

The boot service menu provides access to functions that deal with service
related options that can be accessed before the instrument boots up.

Utility Menu

The utility menu contains a wide variety of utilities used to determine
instrument status and configure instrument settings. These utilities include the
following:

— 1/0 configuration
— User accessible adjustments
— Display settings
— Power on and Preset settings
— Instrument information
— Diagnostic information
— Option information
— Self tests
— Installed board information
— Front panel tests
— Service Menu

The use of many of these utility menu items is covered in the User’s Guide and
will not be covered here.
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Boot Service Menu

Figure 5-1

The boot service menu is accessed when the instrument is first turned on and
allows the selection of several service related utilities. To enter the boot service
menu:

1. Turn the instrument off by using the front panel power button.

2. Once the instrument has turned off press and hold the front panel Preset
key.

3. While holding the Preset key, press and release the power button to turn
the instrument back on.

4. Continue to hold the Preset key for 10 seconds after pressing the power
button, then release it.

5. After approximately 30 seconds the boot Service Menu will appear, as
shown in Figure 5-1.

6. Use the front panel up and down arrow keys to navigate the menu and
press Select when the desired function is highlighted.

Service Boot Menu
-, =

et il I B iyt
Senice menu invoked from front panel

Menu Options

Reboot

Starts the instrument boot process over from the beginning.

Start main firmware

Continues the instrument boot process from where it left off to enter the
Service Menu.

Start recovery firmware

The recovery firmware is used for recovery of corrupted firmware and/or FPGA

images. When selected, this will start the firmware with a minimal amount of
software and drivers loaded.
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Boot Service Menu

When the instrument boots up in firmware recovery mode the display will
appear as shown in Figure 5-2. At this point the instrument firmware can be
loaded.

If selected by accident, reboot the instrument to return it to normal operation.

Use this feature if the normal instrument firmware installation process will not
work. See Chapter 19, “Instrument Firmware and Operating System” for
information on where to download and how to reinstall the instrument
firmware.

Service Boot Menu

sk WARNING sk
FIRMWARE UPGRADE FAILED

The instrument has booted into
failure recovery mode.

Restore Display

Firmuare must be upgraded immediately:

> Use the firmuare upgrade progran

> Do not use any instrument functionality
other than configuring communication
settings, if necessary.

LAN: 141.121.20.8
Push ’Restore Display’ to continue

Start main firmware service menu

Loads a menu that will allow access to other service related functions. See
“Main Firmware Service Menu” later in this chapter for details.

Scan disks for errors

Loads a menu for selecting what disks to scan and repair.

Both the Format SSD and Format SD Card functions will not ask for a
confirmation of formatting once selected. Be sure this is the desired
function before selecting it.

Format SSD

This will format the A4 Solid State Disk Drive in N5166B, N5172B, and N5182B
instruments. The A4 disk drive contains both user files and files required by the
instrument for certain functionality, and this utility will delete all of them. If this
is used the instrument firmware will need to be reinstalled to recover full
operation to the instrument.

When the instrument is restarted after performing this format the following
errors may be seen:

-315, Configuration memory lost; Persistent state checksum is bad. Using
factory defaults.

-256, File name not found; /USER/USERFLAT/LAST
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-256, File name not found; /USER/PTRAIN/LAST

The instrument will correct these errors after the power is cycled again.
However, the instrument will not be able to recover from the following error by
itself:

-310, System error; Failed to start Application or CalTest harness

To recover from this error the instrument firmware will need to be reinstalled.
See Chapter 19, “Instrument Firmware and Operating System” for information
on how to reinstall the instrument firmware.

Since this function will erase all user files saved on the A4 Solid State Disk
Drive it should not be used unless it is necessary. If possible, backup the user
files to an external device before selecting this function.

Format SD Card

This will format the option 006 A3A1 Rear Panel SD Memory Card. The SD
memory card contains only user files, if the user has selected to save data in
this location.

When the instrument is restarted after performing this format the following
errors may be seen:

-315, Configuration memory lost; Persistent state checksum is bad. Using
factory defaults.

-256, File name not found; /USER/USERFLAT/LAST
-256, File name not found; /USER/PTRAIN/LAST
The instrument will correct these errors after the power is cycled again.

Since this function will erase all user files on the A3A1 Rear Panel SD Memory
Card it should not be used unless it is necessary. If possible, backup the user

files to an external device before selecting this function.
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Main Firmware Service Menu

Figure 5-3

Figure 5-4
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The Main Firmware Service Menu that is accessed through the boot service
menu provides for the following functions:

— Boot while ignoring user or last state, or without persistent state
— Delete all user files
— Backup and Restore instrument licenses

— Boot without support for hardware, applications, or calibration and test

When the “Start main firmware service menu” selection is made from the boot
service menu the warning message shown in Figure 5-3 will be displayed.

Main Firmware Service Menu Warning

WARNING! You are entering the service menu. If you
are not a qualified senvice technician, you should Continue
press "Abort” now

The service menu can be used to recover from severe
instrument failure. Some procedures in the senice
menu can erase and destroy instrument calibration
and configuration data. This data is NOT

recoverable. You cannot undo these procedures

Abort

If you choose to use the sernice menu, do not select
any menu items which you do not fully understand

If you are SURE you want to use the semnice menu,
press Continue. Otherwise press Abort.

After reading the message, press Continue to enter the menu. The selections
available on the main firmware service menu are shown in Figure 5-4, Figure
5-5, Figure 5-6, and Figure 5-7.

Main Firmware Service Menu, Page 1

Recovery Mode [ ]

Bootup in factory preset state (ignore last/user state) [ ]
Remove all userfiles [ ]

Next page

Done

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Figure 5-5

Figure 5-6

Figure 5-7

Service and Utility Menus
Main Firmware Service Menu

Main Firmware Service Menu, Page 2

Enable unsupported features [ ]

Backup licensedata [ ]

Restore license data from backup [ ]

Next page

Done

Main Firmware Service Menu, Page 3

Boot in no hardware mode [ ]

Preset persistent state [ ]

Rewrite user file storage (can take up to 3 hours) [ ]
Next page

Done

Main Firmware Service Menu, Page 4

Perform a low-level erase of user storage [ |

Do not start application hamess [ ]

Do not start calibration/test hamess [ ]

Next page

Done

These menu selections are:

Recovery Mode

This will start the recovery firmware. This is used for recovery of corrupted
firmware and/or FPGA images. When the instrument boots up in firmware

recovery mode the display will appear as shown in Figure 5-2. At this point the

instrument firmware can be loaded.
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Bootup

Service and Utility Menus
Main Firmware Service Menu

If selected by accident, reboot the instrument to return it to normal operation.

Use this feature if the normal firmware installation process will not work. See
Chapter 19, “Instrument Firmware and Operating System” for information on
how to reinstall the instrument firmware.

in factory preset state (ignore last/user state)

When the instrument firmware is run it will ignore the last state or user preset
state if one of them has been set to be used at power up. The instrument will
use the factory preset state. This could be used if a corrupt state is keeping the
instrument from booting up properly.

Remove all user files

This will delete all user files on the current user storage device. When the
instrument is restarted after removing the user files the following errors may be
seen:

-315, Configuration memory lost; Persistent state checksum is bad. Using
factory defaults.

-256, File name not found; /USER/USERFLAT/LAST
-256, File name not found; /USER/PTRAIN/LAST
The instrument will correct these errors after the power is cycled again.

Since this function will erase all user files on the active user drive it should not
be used unless it is necessary. If possible, backup the user files to an external
device before selecting this function.

Enable unsupported features

For factory use only.

Backup license data

Backs up the instrument license data from the A5 CPU assembly to the A3 RF
assembly.

Before an instrument leaves the factory, a backup of the installed license data
was performed so it could be restored in the future if needed.

After installing any licensed upgrade in the field this process should be run to
update the backed up license data.

Restore license data from backup

Restores licenses to the A5 CPU assembly that have been backed up to the A3
RF assembly. Before an instrument left the factory a backup of the license data
was performed so that all installed licenses could be restored at a point in the
future that they might be needed.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Service and Utility Menus
Main Firmware Service Menu

Boot in no hardware mode

Starts the instrument firmware without support for the hardware. This will
result in multiple error messages stating that hardware could not be found.

Preset persistent state

Deletes the instrument persistent state. Performs the same function as the
Restore System Settings to Default Values function under the Utility, Power On
/ Preset menu. This restores all persistent setting to their factory defaults.
Persistent settings are those that are unaffected by a power cycle, preset, or
recall. After selecting this function, the following error will be seen:

-315, Configuration memory lost; Persistent state preset. Using factory
defaults.

The instrument will correct this error after the power is cycled again.

Rewrite user file storage (can take up to 3 hours)
Not supported.

Perform a low-level erase of user storage

Not Supported

Do not start application harness

Starts the instrument firmware without support for certain real-time
applications. This only applies to N5172B and N5182B instruments, as the
application harness is not started or needed for other models. Applications
that are affected by this setting are ones such as:

— Real-Time Applications

— Real-Time Fading

Do not start calibration/test harness

Starts the instrument firmware without support for a variety of instrument tests
and adjustments. Such as:

— Self Test

— 1/Q Calibration (N5166B, N5172B, N5182B)

— User Flatness Calibration

— Finalize RF Assembly Installation (N5166B, N5172B, N5182B)

— Finalize BBG Assembly Installation (N5166B, N5172B, N5182B)

— 1/Q Internal Channel Correction Calibrations (N5166B, N5172B, N5182B)
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— Power Verify

— ALC Modulator Bias Adjustment

Done

Executes the selected service menu function(s) and loads the instrument
firmware.
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Utility Service Menu

us

The Utility menu provides access to many different functions, not all are service
related. In this section, only the service related functions will be covered.
Information on the rest can be found in the instrument User’s Guide.

Figure 5-8 Utility Menu

Utility

1/0 Contiob—+{See User's Guide|

Instrument, '
ncl.}ustnﬁnt.s

Displaup r':f»s%._t_lie_(é Guide|
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Frese {b;—FSee User's Guide|

i
Instrument Infok:

‘Instrument Info

. Nore 1 of 2 Dimgnostic Infor
Opt.ions Infow
T Utility
Self Teste
| Installed,
| - . Board Info®

Servicer =+ To Senice Menu)

Front Panel Testse

fMore 2 of 2

/0 Config

Time Date
Adjustments [ Adjustments Time/Re
Step/Knob Ratio Save/Recall Ul
5071 ‘ Flexible Haging ormat
oty
Time/Dater ‘
Set Time
Ref Oscillator
Tune
Set Date
E
ALC Hodulatar |
Bias Adjusti
More 1 of 2 =————s/ More 2 of 2
{ Diagnostic Info |
D4 tlupiﬂtﬁa
. — agnostic Info
=+ See User's Guide |
i . e RPP Trip Loge
=+ See Chapter 4, Self Test|
Sustem Hetlrnr;u,
Front Panel Test | s
Soreen E;ésté)_p Pixel Tests Support. I0»
Black Pixels
Screen Test
LED Blink Test»
Hhite Pixels
Screen Test
Keu Teste
Red Pixels
Screen Test
RPG Teste
Green Pixels
Screen Test
Blue Pixels
L Screen Test

Please see the instrument User’s Guide for detailed information on the use of

the menu.

Instrument Adjustments

The functions in the Instrument Adjustments menu are meant for the user to
have access to certain instrument settings. These include:

Step / Knob Ratio

This is for user preference. The setting is persistent.
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Figure 5-9

Figure 5-10
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Time/Date

This is used to set the time and date of the instrument. The user is expected to
adjust this to their specific time zone.

For servicing, this needs to be set if the A3BT1 Backup Battery is replaced
during servicing. It will also need to be reset if at any time during servicing the
Ab CPU assembly is disconnected from the A3 RF assembly, since the backup
battery is on the A3 RF assembly and the real-time clock is on the A5 CPU
assembly.

Since these instruments could have time-based licenses installed in them be
careful not to set the date incorrectly. Setting it to the wrong date could
invalidate time-based licenses. If there are time-based licenses in the
instrument it will give the warning messages shown in Figure 5-9 or Figure
5-10 whenever the date is changed.

Moving Date Forward Warning

FREGUEN ™ (777 | S o ih Tste |
6.000 000 000 000 s Confirm Date

Time/Date Summary

1 HARNING (AR

Setting the clock forward to 02/05/2019 will cause time
to be lost on ALL temporary (time-based) licenses. You
Will not be able to recover this lost time.

Press "Confirm Date" to continue or "Return" to cancel.

01/01/2010 00:01

Moving Date Back Warning

FREGUEN Y~ (77 0r7 | S o n Uate |
6.000 000 000 000 &= Confirm Date

Time/Date Summary

PEEE HARNING 111

Setting the clock back to 02/03/2019 will likely cause
ALL temporary (time-based) licenses to become invalid.

Press "Confirm Date" to continue or "Return" to cancel.

02/04/2019 12:13

Whenever one of these messages is seen be sure that the date entered is
correct before confirming it.
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Ref Oscillator Tune

This adjustment is intended for use by the user to make any fine tuning they
would like to the frequency output of the instrument. This adjustment is not the
same as the Reference Internal Standard Calibration provided with the
Performance Verification and Adjustment software for servicing the instrument.

The value entered for this setting is used in addition to the factory tune setting.
Setting this value to O will make the instrument use only the factory setting.

Execute ALC Modulator Bias Adjustment

This runs the Open Loop Power Calibration, which is the same as one of the
adjustments in the Performance Verification and Adjustment software provided
for servicing the instrument. Since there is no equipment required for this
adjustment the user can execute it to compensate for open loop power drift
due to temperature and humidity.

Save/Recall Ul Flexible Naming

This is for user preference of the save and recall system for user state files.

Display

Please see the instrument User’s Guide for detailed information on the use of
the menu.

Power On / Preset

Please see the instrument User’s Guide for detailed information on the use of
the menu.

Instrument Info

Diagnostic Info

The Diagnostic Info screen contains much of the instrument configuration
information that will be needed to service an instrument. As seen in Figure
5-11, this screen contains the following instrument information:

— Model number

— Installed options

— Serial number

— Firmware revision and date
— QOperating system revision
— Host Processor platform

— Self Test revision

— Mechanical switch counts
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— System memory size and usage

— And more...

Diagnostic Info Screen

FREQUENCY agnostic Info
Update
6.000 000 000 000 &z -
= RPP Trip Loge
Instrument Information
MOOBL: & visaannnnsntobadnnsenseness N5182B
OPLIDNS «acvisianes iivmanaireivs 009,303 ,320,506 ,656 ,UNT ,UNL
Serial NUTDEr .....ovvvennnnnnans USS3990110
Firmsare Revision ........eeunuss B.01.75
Eirmiies Ote: i i iaiaeeins Jan 25 2019 10:13:22 REL Sustem Memory
| e g A e o e e e CE 7.0.2864 20181017-2214 Info®
Host Processing Platform ........ Atom Z500 1.1GHz
Cal/Test Host Revision .......... 1.75190122
IDN RESPONSE «uoesssnrssnasnnnans Agilent Technologies, NS182B, Support. IDM
UsS53950110, B.01.75
Hours on/DisPplay On ...veieeaenes L22.4u/u22.4
Total poder CUCLES ....cvvvvevess 53
Attenuator CUCles ...vvevvvnnnans N/A
Reverse Power Protection Trips .. O
I/0 Int Source relay cucles ..... b7
I/0 Ext Source relay cucles ..... 50 |
02/05/2019 15:L3

RPP Trip Log

This information is only for N5166B, N5171B, N5172B, N5181B, and
N5182B instruments. If the instrument reverse power protection has ever
been tripped, information on the circumstances of the trip can be found
here.

System Memory Info

This screen displays the system memory usage information. This is the
memory on the A5 CPU assembly only. If the instrument user memory isin a
different location (A4 Solid State Disk Drive or Option 006 A3AT Rear Panel
SD Memory Card) it is not included in these numbers.
Support ID

This information is used to identify the support contract for an instrument.

Option Info

Please see the instrument User’s Guide for detailed information on the use of
the menu. For servicing purposes see the list of installed options on the Utility,
Instrument Info, Diagnostic Info screen.

Self Test

See Chapter 4, “Self Test” for information on the Self Test capability of the
instrument.
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Figure 5-12

Service and Utility Menus
Utility Service Menu

Installed Board Info

This is a list of the installed board assembly information. The assemblies listed
here will vary depending on the model number and options installed. Figure
5-12 is an example of a typical Installed Board Info screen.

Typical Installed Board Information

FREQUENCY Board Info

6.000 000 000 000 &+

Installed Board Information
Hame

Parts/Reus  Serials HUID OFR PIC Opts Extr

FiF NS180-60150 23113800035 0000 OO0 000 0000 0000

Analog FPGA 7,1db0,1501:cd38

PCI FPGA 7,0130,0000: feb9

Ref FPGA 2,12ba,131a:daza

Sunth FPGA 12d,0000 ,0000: 0000
BB NS180-60145 23113000034 0000 000 OO0 QOO0 OO0O

IF FPGA 2,1u62,112e:dak0

BBG FPGA LOcc,16a2,1711:d23d

Memory 2GB + 26B
CPU 0360-2870 NCD710305- 0000 000 0000 0000
RT App FFFF 255 FFFF FFFF
FrontPanel NS180-60158 00000000007 0001 000 0OO0DO 0000 0000

Firmuare 2.02

Boot Code 2.02

02/06/2019 14:23

The part numbers of the assemblies on this screen will most likely not match
the part numbers found in the replacement parts list in Chapter 14,
“Replacement Parts”. The part numbers listed here are the actual assembly
part numbers, not the replacement kit part numbers. These assembly part
numbers can be very important to know when servicing an instrument. For
example, service notes usually refer to the installed assembly part numbers, or
even the serial number or hardware ID.

If an instrument is not able to identify its model number, or some functionality
is missing, referring to the Installed Board Info screen can be helpful in
determining the possible cause of these types of problems. Of course, knowing
what assemblies and part numbers should be in this list would be important
information to know. Table 5-1 lists the assemblies and possible part numbers
for the different model numbers in this series. Where there are multiple part
numbers for an assembly for a given model number, any one of them would be
correct. Also, these were the possible part numbers at the time of the printing
of this manual. Newer part numbers could be added later.
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Table 5-1 Possible Installed Assembly Part Numbers
Assembly Part # = & o = = &F =
e = =
2 2 2 2 2 2 2
RFa N5180-60203 X X
N5180-60239 X X
N5180-60279 X X X
N5180-60173 X
N5180-60150 X X
N5180-60238 X X
N5180-60278 X X
N5180-60151 X
BB? N5180-60145 X X
N5180-60280 X X X
CPU 0950-2870 X X X X X X
0950-3295 X X X X X X X
Mwa N5180-60172 X X
RT App® X X
Front Panel N5180-60158 X X X X X X X

a. Ifthe installed assembly is a refurbished assembly it could be a -69xxx part number
instead of -60xxx.
b. RT App is only present with option 660 and does not report a part number or serial
number.
Front Panel Tests

The Front Panel Tests verify the functionality of multiple front panel operations,
all of which should be verified after the instrument front panel has been
repaired or replaced. These operations include:

1. LCD pixel test

2. Front panel indicator LED test

3. Front panel hard and soft key test
4. RPG test

To access the Front Panel Tests menu as shown in Figure 5-13, press Utility,
Instrument Info.
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Front Panel Tests Menu

[Instrument Info —+ Pixel Tests
Diacnostic Infob BiRce xals —  LED Test
i LED Blink Teat
Options Infor it =
Red Pixels
Self Teste Screen Test
Installed, Green Pixels
Board Info Screen Test
[Front. Panel Testss =————sFront Panel Test §é£521¥§§§
Pixel,| |
Screen Tests

LED Blink Teste»

Keu Teste | Key Test

RPG Testh s  RPG Test

Press Here To
Exit Fpg Test

Press Here To
Exit Key Test

Pixel Test

The Pixel Test verifies that the pixels in the liquid crystal display all function
properly. Cycle through the different colors and verify that all pixels display
the corresponding color.

LED Blink Test

The LED Blink Test will blink the three front panel indicator LEDs. These are
the More, Mod On/Off, and RF On/Off LEDs. The Standby and Power On
LEDs just above the power switch will not blink. Verify that all three of these
LED are blinking.

Key Test

The Key test is used to verify the functionality of all the front panel hard and
soft keys. Press each key once (except the power switch) to verify its
functionality. Once all keys have been verified press the bottom softkey to
exit the test.

RPG Test

The RPG test is used to verify the functionality of the rotary pulse generator.
Rotate the RPG both clockwise and counterclockwise for at least 5 counts
from its initial position to verify its functionality.
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The service menu contains functions that are needed to complete assembly
replacements.
Remove Assembly

The idea behind the Remove Assembly menu, and all the “Prepare” functions
within it, was to do any data transfer needed before removing an assembly that
needed to be replaced. However, nothing has ever been implemented for these
functions, so there currently is no use for this menu.

There are four types of instrument information that one should be concerned
about when an assembly is being removed and replaced with a replacement
assembly. They are:

— The instrument model number
— The instrument serial number
— The instrument licenses

— The instrument calibration data

For information on how and where all of these are saved in the instrument, see
Chapter 3, “Instrument Information and Calibration Data”.

For information on what needs to be done to ensure that none of these are lost
when an assembly is replaced, see Chapter 16, “Pre and Post-Repair
Procedures”.
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Figure 5-14 Service Menu Remove and Install Assemblies
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The “Finalize” routines contained within the Install Assembly menu are meant
to perform certain required tasks after one of the assemblies listed is replaced.

These assemblies include the following:

— A2 Vector BBG Assembly (N5166B, N5172B, N5182B)

— A3 RF Assembly
— Ab CPU Assembly

— A7 Micro-Deck Assembly (N5173B, N5183B)

However, these functions are not implemented for all instruments and all
assemblies that are included on the list. The only functions that will need to be

used when an assembly is replaced are:

— Finalize RF Assembly Installation

Nb51668B
N5172B
N5182B

— Finalize BBG Assembly Installation
N51668B
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N5172B
N5182B

For the rest of the models in this series, and other assemblies for the models
listed above, nothing has ever been implemented for these function, so there
currently is no use of this menu for them.

For information on when these routines should be run see Chapter 16, “Pre and
Post-Repair Procedures”.

Finalize CPU Assembly Installation

Not used.

Finalize RF Assembly Installation
This is only used with an N5166B, N5172B, and N5182B.

This routine will run a few adjustments that are needed to ensure that the
instrument functions and performs properly with the new A3 RF assembly
and the existing A2 Vector BBG assembly. These adjustments are:

—Cal Array Defaults

—1Q Prelevel Calibration

—Open Loop Power Calibration

—1@ Calibration

—1Q Internal Channel Correction Calibration RF
—1Q Internal Channel Correction Calibration PM

These adjustments are built into the instrument calibration and test
harness. It will take approximately 1 hour for these adjustments to
complete, depending on the power meter/sensor used. Once this routine is
started it cannot be paused, only aborted. If aborted, it can only be started
again from the beginning.

For the last adjustment in this routine a power meter that can be controlled
by the instrument is required. This can be connected to the instrument
either via Sockets, VXI-11, or USB. However, the type of power
meter/sensor used can have a large effect on the amount of time the
adjustment will take to complete. Because of this, the recommended
connection type is USB. When selecting a power meter/sensor to use for
this adjustment the following parameters need to be considered:

Frequency Range: 10 MHz to 6 GHz
Power Level: -70 to +20 dBm
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While there may be other sensors that meet the required parameters, the
recommended USB power sensors are shown in Table 5-2. When using one
of these USB power sensors it will take approximately T hour for them all to

complete.
Table 5-2 Recommended USB Power Sensors
USB Sensor Model Frequency Range Power Range
U2042XA 10 MHz to 6 GHz -70to +26 dBm
U2044XA 10 MHz t0 18 GHz -70to +26 dBm

Be sure to configure and test the communication with the power sensor
prior to executing this routine. This would also include zeroing and
calibrating the power sensor as needed.

If the following error occurs when running this routine, there is a required
adjustment missing. Go to the I/Q Internal Channel Correction Calibrations
section in this chapter and run the “Enhanced Factory Calibration”.

517, Calibration Failure; Internal Channel Correction
Calibration(new)failure. Prerequisite calibration not completed.

Finalize BBG Assembly Installation
This is only used with an N5166B, N5172B, and N5182B.

This routine will run a few adjustments that are needed to ensure that the
instrument functions and performs properly with the new A2 Vector BBG
assembly and the existing A3 RF assembly. These adjustments are:

—Cal Array Defaults

—1Q Prelevel Calibration

—Open Loop Power Calibration

—1Q Calibration

—1Q Internal Channel Correction Calibration RF
—1Q Internal Channel Correction Calibration PM

These adjustments are built into the instrument calibration and test
harness. It will take approximately 1 hour for these adjustments to
complete, depending on the power meter/sensor used. Once this routine is
started it cannot be paused, only aborted. If aborted, it can only be started
again from the beginning.

For the last adjustment in this routine a power meter that can be controlled
by the instrument is required. This can be connected to the instrument
either via Sockets, VXI-11, or USB. However, the type of power
meter/sensor used can have a large effect on the amount of time the
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adjustment will take to complete. Because of this, the recommended
connection type is USB. When selecting a power meter/sensor to use for
this adjustment the following parameters need to be considered:

Frequency Range: 10 MHz to 6 GHz
Power Level: -70 to +20 dBm

While there may be other sensors that meet the required parameters, the
recommended USB power sensors are shown in Table 5-2. When using one
of these USB power sensors it will take approximately 1 hour for them all to
complete.

Be sure to configure and test the communication with the power sensor
prior to executing this routine. This would also include zeroing and
calibrating the power sensor as needed.

If the following error occurs when running this routine, there is a required
adjustment missing. Go to the I/Q Internal Channel Correction Calibrations
section in this chapter and run the “Enhanced Factory Calibration”.

517, Calibration Failure; Internal Channel Correction
Calibration(new)failure. Prerequisite calibration not completed.

Finalize MW Assembly Installation
Not used.

Power Verify

This feature can be used to verify the output power of the instrument. It will
measure multiple frequency points across the frequency range at a few
different power level settings. However, this is not intended for servicing of the
product or performance verification, and any failures of this should not be
considered a failure of the instrument. Refer to Chapter 18, “Performance
Verification and Adjustment Software” for performance verification testing.
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Figure 5-15 Power Verify and Managed Code Control Service Menu
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Managed Code Control

This control allows the disabling of the application and test software within the
instrument.

App Harness

The application harness is only used in the N5172B and N5182B
instruments, as it supports the use of certain real-time digital modulation
applications. For other instrument models the application harness is not
available. Applications that are affected by this setting are ones such as:

—Real-Time Applications
—Real-Time Fading

If the use of any of these is attempted with the application harness turned
off it will appear that these options are not installed.

Under normal operation this should always be set to On for the N5172B and
N5182B instruments. However, it is possible to boot the instrument with
this set to Off through the Main Firmware Service Menu.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide 119



120

Service and Utility Menus
Utility Service Menu

If the App Harness is turned Off the instrument power will need to be cycled
for it to come back on.

If for some reason this software appears to be corrupt reload the instrument
firmware to reinstall the App Harness software. See Chapter 19,
“Instrument Firmware and Operating System” for information on reloading
the instrument firmware.

CalTest Harness

The calibration and test harness is software in the instrument that is used to
run a variety of instrument tests and adjustments. They include:

—Self Test

—1/Q Calibration (N5166B, N5172B, N5182B)

—User Flatness Calibration

—Finalize RF Assembly Installation (N5166B, N5172B, N5182B)

—Finalize BBG Assembly Installation (N5166B, N5172B, N5182B)

—1/Q Internal Channel Correction Calibrations (N5166B, N5172B, N5182B)
—Power Verify

—ALC Modulator Bias Adjustment

If any of these are executed when the calibration and test Harness is turned
Off the following error message will be seen:

644, Firmware extension module error; Failed access to operation in
calibration extension module (number)

Under normal operation this should always be set to On. However, it is
possible to boot the instrument with this set to Off through the Main
Firmware Service Menu.

If the calibration and test harness is turned Off the instrument power will
need to be cycled for it to come back on.

If for some reason this software appears to be corrupt reload the instrument
firmware to reinstall the calibration and test harness software. See Chapter
19, “Instrument Firmware and Operating System” for information on
reloading the instrument firmware.

I/Q Internal Channel Correction Calibrations
This menu is only for N5166B, N5172B, and N5182B Instruments.

This menu is intended for use in instruments that originally shipped with
firmware versions earlier than B.01.10 for them to be able to achieve
performance levels equal to instrument shipped with firmware version B.01.10
or newer. However, it can be run at any point in any instrument to optimize
performance.
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As shown in Figure 5-17, once one of these calibrations has been run the date
of the calibration will be displayed on the screen for this menu. If there is no
date displayed in the menu the Factory Calibration selection will not be
available and the Enhanced Factory Calibration will need to be run.

I/Q Internal Channel Correction Calibrations
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I/Q Internal Channel Correction Calibration Menu and Display
FREQUENCY Int Chan Corr
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Factory Calibration
(Corrects to RF connector)
Date : 01/30/2019 15:38
Range : 10.000MHz to 6.000GHz
Method: Pouer Meter
02/07/2019 15:23
Enhanced Factory Calibration
This routine will run the following adjustments:
—1Q Calibration
—1@ Internal Channel Correction Coarse Calibration
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—1Q Skew Calibration
—1@ Internal Channel Correction Fine Calibration
—1Q Internal Channel Correction Calibration PM

These adjustments are built into the instrument calibration and test
harness. It will take approximately 1% hours for these adjustments to
complete, depending on the power meter/sensor used. Once this routine is
started it cannot be paused, only aborted. If aborted, it can only be started
again from the beginning.

The 1Q Skew Calibration will require that a spectrum analyzer be connected
to the instrument output as well as be controlled by the instrument. This
can be connected to the instrument for control either via Sockets or VXI-11.
The spectrum analyzer must be either a PSA series or an N90O30A PXA. The
maximum tune frequency of the spectrum analyzer used must be at least as
high as the instrument being serviced. Be sure to configure and test the
communication with the spectrum analyzer prior to executing this routine.

When connecting the signal source RF output to the spectrum analyzer RF
input be sure to also connect the spectrum analyzer reference output to
the signal source reference input, as per the on screen instructions. If the
reference is not connected the IQ Skew Calibration will fail.

For the last adjustment in this routine a power meter that can be controlled
by the instrument is required. This can be connected to the instrument
either via Sockets, VXI-11, or USB. However, the type of power
meter/sensor used can have a large effect on the amount of time the
adjustment will take to complete. Because of this, the recommended
connection type is USB. When selecting a power meter/sensor to use for
this adjustment the following parameters need to be considered:

Frequency Range: 10 MHz to 6 GHz
Power Level: -70 to +20 dBm

While there may be other sensors that meet the required parameters, the
recommended USB power sensors are shown in Table 5-2. When using one
of these recommended USB power sensors it will take approximately 1
hour for them all to complete.

Factory Calibration
This routine will run the following adjustments:
— 1@ Calibration

— 1Q Internal Channel Correction Calibration PM
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These adjustments are built into the instrument calibration and test harness. It
will take approximately %2 an hour for these adjustments to complete,
depending on the power meter/sensor used. Once this routine is started it
cannot be paused, only aborted. If aborted, it can only be started again from
the beginning.

For the last adjustment in this routine a power meter that can be controlled by
the instrument is required. This can be connected to the instrument either via
Sockets, VXI-11, or USB. However, the type of power meter/sensor used can
have a large effect on the amount of time the adjustment will take to complete.
Because of this, the recommended connection type is USB. When selecting a
power meter/sensor to use for this adjustment the following parameters need
to be considered:

Frequency Range: 10 MHz to 6 GHz
Power Level: -70 to +20 dBm

While there may be other sensors that meet the required parameters, the
recommended USB power sensors are shown in Table 5-2. When using one of
these recommended USB power sensors it will take approximately %2 an hour
for them all to complete.
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Service Guide

6 Troubleshooting

What You Will Find in This Chapter

This chapter provides information on the following:

KEYSIGHT

TECHNOLOGIES

Overview on page 126

Power On Issues on page 126

Communication Issues on page 127

Unlocked Issues on page 130

Unleveled Issues on page 134

Rear Panel BNC Connectors on page 148

Amplitude Modulation Issues (Option UNT) on page 150
Pulse Modulation Issues (Option UNW) on page 154
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Overview

Overview

This chapter is intended to address some of the most common failures. While
not all the answers may be found here, the information contained in this
chapter should give some guidance that will allow a skilled technician to
isolate the assembly at fault. If more information is needed see the chapter for
the suspect assembly for detailed information on the assembly and information
on the normal signal levels and behavior.

Power On Issues

If there are any issues with the instrument not completely powering up see
Chapter 2, “Boot Up and Initialization” for troubleshooting information.

If the instrument model or serial numbers are incorrect see Chapter 3,
“Instrument Information and Calibration Data” for detailed information on how
these are determined.
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Communication Issues

There are several different communication ports that the instrument can use
for remote control and communication. They are:

— GPIB
— LAN
— USB

There are also USB ports on both the front and rear of the instrument that can
be used to connect memory devices to. While all of these can be traced back
to the Ab CPU assembly, there may be other contributors to faulty
communication.

GPIB

If problems are being experienced in communicating with the instrument via
GPIB try the following in the order listed to isolate the problem:

1. Try a known good GPIB cable to communicate with the instrument.

2. Verify that the PC attempting to communicate with the instrument can
identify it using the Keysight Connection Expert.

3. Verify that the instrument GPIB address is set to the same address that the
PC trying to communicate with it is using by pressing Utility, I/0 Config,
GPIB Setup.

4. Verify that the GPIB connector on the rear panel of the instrument is not
damaged. If damaged, replace the W11 connector assembly.

5. Remove the instrument outer cover and inner bottom cover and inspect
the condition of the inner GPIB ribbon cable and connection to the A3 RF
assembly. If damaged, replace the W11 connector assembly.

6. If the problem persists after the preceding steps have all been taken
replace the A5 CPU assembly.

7. If the problem persists after replacing the A5 CPU assembly replace the A3
RF assembly.

LAN

The instrument supports 100 MHz LAN communication through the rear panel
ethernet connection. If problems are being experienced in communicating with
the instrument via the ethernet connection try the following in the order listed
to isolate the problem:

1. Try using a known good CAT5 cable to communicate with the instrument.

2. With a known good active CAT5 cable connected to the instrument
ethernet connection the two LEDs on the connector should be active, one
solid and one blinking. If not, replace the A5 CPU assembly.
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3. Verify that the instrument IP address is set to the same address that the
PC trying to communicate with it is using by pressing Utility, I/0 Config,
LAN Setup.

4. Verify that the PC attempting to communicate with the instrument can
identify it using the Keysight Connection Expert.

5. Verify that the ethernet connector on the rear panel of the instrument is
not damaged. If damaged, replace the A3 RF assembly.

6. If the problem persists after the preceding steps have all been taken
replace the A5 CPU assembly.

7. If the problem persists after replacing the A5 CPU assembly replace the A3
RF assembly.

The instrument can be controlled via USB, can access USB flash memory
devices, and can control USB power sensors. All ports are USB 2.0.

Instrument Control (Device Side)

The instrument can be controlled by an external device using the rear panel
USB 2.0 Type-B control port. The functionality of this can be verified with a PC
running the Keysight Connection Expert and |O Libraries. When connected to
the instrument the Connection Expert should recognize and identify the
instrument. If it doesn’t recognize the device try the following in the order listed
to isolate the problem:

1. Try using a known good certified USB 2.0 cable connected from the PC
USB port to the instrument rear panel USB Type-B control port.

2. Verify that the PC can communicate with another USB controllable
instrument.

3. If the problem persists after the preceding steps have all been taken
replace the A5 CPU assembly.

4. If the problem persists after replacing the A5 CPU assembly replace the A3
RF assembly.

External Device Control (Host Side)

Using either the front or rear panel USB 2.0 Type-A ports the instrument can
access USB flash memory devices and control Keysight USB power sensors.
However, not all flash memory devices are compatible.

USB flash devices used with these instruments must be formatted with a FAT
file system, they cannot be NTFS. FAT32 or exFAT are the preferred file systems.

If a USB port does not recognize a supported device the easiest way to
troubleshoot a USB problem is with a supported FAT formatted USB flash
memory device. Use the following steps in the order listed to isolate the
problem:
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1. Insert the flash memory device into a PC and verify that it has a FAT file
system.

2. Try a different FAT file system flash memory device from a different
manufacturer in the instrument, as not all flash memory devices are
compatible.

3. With a known good flash memory device, that can be successfully used in
a different signal source of the same type, check the functionality of both
front panel USB ports and both rear panel USB ports and note which ports
work and which ones do not.

— If all four USB ports do not work replace the A5 CPU assembly.

— If the front panel USB ports all work but any of the rear panel USB
ports do not work replace the A3 RF assembly.

— If the rear panel USB ports all work but both front panel USB ports
do not work replace the AGA1 Front Panel Interface assembly.

— If the rear panel USB ports all work and only one front panel USB
ports works replace the AGA2 USB Interface assembly.
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There are two basic types of phase detector unlock errors that the instrument
could have; reference unlock and synthesizer unlock. The reference unlock
error number is 512 while the synthesizer unlocks are 508. There is only one
512 reference unlock error and 5 possible 508 synthesizer unlock errors.

512 Reference unlocked; There is a problem with the external reference
settings or connections. If reference is internal check Ref Oscillator Tune.

508 Synthesizer Unlocked; FracN Loop. The synthesizer is unlocked.
Service may be needed.

508 Synthesizer Unlocked; Offset Loop (over). The synthesizer is unlocked.
Service may be needed.

508 Synthesizer Unlocked; Offset Loop (under). The synthesizer is unlocked.
Service may be needed.

508 Synthesizer Unlocked; Sum Loop (over). The synthesizer is unlocked.
Service may be needed.

508 Synthesizer Unlocked; Sum Loop (under). The synthesizer is unlocked.
Service may be needed.

For more information on the Unlock error messages refer to the
X-Series Signal Generators Error Messages Guide using the following link:
http://literature.cdn.keysight.com/litweb/pdf/N5180-90075.pdf.

512 Reference Unlocked

This unlock indicates that the phase lock loop for the 100 MHz VCXO in the
reference section of the A3 RF assembly is unlocked. The 100 MHz VCXO is
supposed to be phase locked to either the instrument internal 10 MHz
reference or an external reference input on the rear panel.

If the instrument has option TER the external reference frequency can be 1
MHz to 50 MHz as long as the Ref Oscillator Ext Freq setting under the Freq,
Reference Oscillator menu is set to match it.

The instrument has three different settings for the selection of the Reference
Oscillator Source. They are Internal, External, and Auto. The default setting is
Auto. When set to Auto the instrument will use the internal reference oscillator
if no external reference is present but will automatically switch to an external
reference once one is detected. If the reference oscillator source is set to
external and the signal goes away an error will be displayed, and the RF output
of the source will be turned off.

If the reference phase lock loop is unlocked the RF output of the signal
generator will typically still be active, there will just be a larger than usual
frequency error.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Troubleshooting
Unlocked Issues

Internal Reference Unlocked

Use the following procedure to troubleshoot a 512 Reference Unlocked error
when using the internal frequency reference oscillator:

1. Disconnect any cable attached to the REF IN port on the rear panel of the
instrument.

2. Force the instrument to use the internal reference by pressing FREQ, More,
Reference Oscillator, Ref Oscillator Source, Int.

3. If the unlock persists verify that there is no user reference tuning that is
affecting it by pressing Utility, Instrument Adjustments, Ref Oscillator
Tune and setting it to 0.

4. If the unlock persists run the following instrument adjustments:
— Reference VCO Tank DAC Calibration
— Reference Internal Standard Calibration
— Reference VCO Kv Calibration

5. If the unlock persists, replace the A3 RF assembly.

External Reference Unlocked

Use the following procedure to troubleshoot a 512 Reference Unlocked error
when using an external frequency reference:

1. Connect a 10 MHz signal with a power level of 0 dBm to the REF IN port on
the rear panel of the instrument. (The power level of the external reference
should be between -3 dBm and +20 dBm.)

2. Force the instrument to use the external reference by pressing FREQ,
More, Reference Oscillator, Ref Oscillator Source, Ext.

3. If the instrument has option 1ER, flexible reference input, verify that the
FREQ, More, Reference Oscillator, Ref Oscillator Ext Freq setting is set to
10 MHz.

4. If the unlock persists, replace the A3 RF assembly.

508 Synthesizer Unlocked

This type of an unlock indicates that one of the phase lock loops in the
synthesizer section of the A3 RF assembly is unlocked. While the CXG and EXG
series instruments have only one phase lock loop in the synthesizer section,
the MXG instruments have three.

The 100 MHz VCXO provides a reference for the phase lock loop in the CXG
and EXG series and the initial FracN loop for the MXG series. If the 100 MHz
reference phase lock loop is unlocked, a properly functioning synthesizer phase
lock loop should be able to remain locked, as it should have enough range to
lock to the 100 MHz reference signal at the extremes of it tunable range.
However, a non-functioning 100 MHz reference could cause the synthesizer
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phase lock loops to be unlocked. In this case both the reference and the
synthesizer unlock error messages would be present. So before
troubleshooting a synthesizer unlocked condition make sure that there is no
reference unlock error. If there is, resolve the reference unlock condition first.

For the CXG and EXG series instruments there are two possible synthesizer
unlock errors:

— 508 Synthesizer Unlocked; Sum Loop (over). The synthesizer is unlocked.
Service may be needed.

— 508 Synthesizer Unlocked; Sum Loop (under). The synthesizer is unlocked.
Service may be needed.

For the MXG series instruments there are five possible synthesizer unlock
errors:

— 508 Synthesizer Unlocked; FracN Loop. The synthesizer is unlocked.
Service may be needed.

— 508 Synthesizer Unlocked; Offset Loop (over). The synthesizer is unlocked.
Service may be needed.

— 508 Synthesizer Unlocked; Offset Loop (under). The synthesizer is unlocked.
Service may be needed.

— 508 Synthesizer Unlocked; Sum Loop (over). The synthesizer is unlocked.
Service may be needed.

— 508 Synthesizer Unlocked; Sum Loop (under). The synthesizer is unlocked.
Service may be needed.

As can be seen from the unlock errors listed, the phase lock loop that is
unlocked is clearly identified in each of the error messages. There are also
adjustments for each of the phase lock loops in the performance verification
and adjustment software.

Use the following procedure to troubleshoot a 508 Synthesizer Unlocked error:

1. Verify that there is no 512 Reference Unlocked or 515 Reference Missing
errors. If there are, resolve those issues first.

2. From the 508 Synthesizer Unlocked error message given, determine which
synthesizer phase lock loop is unlocked (FracN Loop, Offset Loop, or Sum
Loop).

3. Referring to Table 6-1, run the applicable synthesizer adjustments for the
phase lock loop that is unlocked.
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Table 6-1 Applicable Adjustments for Synthesizer Unlocks
Loop Unlocked Adjustments to Run
FracN Synthesizer FracN KV Calibration?
Offset Synthesizer Offset Pretune Calibration?

Synthesizer Offset KV Calibration?

Sum Synthesizer Sum Pretune Calibration

Synthesizer Sum Attenuation Calibration?

Synthesizer Sum KV Calibration

a. Not applicable for CXG and EXG series instruments.

4. If the unlock persists, replace the A3 RF assembly.
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Unleveled Issues

Table 6-2
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An Automatic Leveling Control (ALC) loop in the instrument provides leveled
output power. The ALC loop is a feedback control system that monitors the RF
power and maintains it at the user-selected level. The RF path must provide a
minimum power level to the ALC loop for the ALC loop to work correctly. The
minimum required power is slightly higher than the instrument maximum
output power level.

A leveled output power is obtained by comparing a detected voltage with a
reference voltage. The detected voltage is generated by coupling off a portion
of the RF output signal and converting it to a DC voltage using detector
diodes. The reference voltage is generated using calibrated DAC’s. When the
reference and detected levels are not the same, the ALC integrator output
ramps up or down, to increase or decrease the detected level. If the integrator
cannot achieve a match between the detected and reference voltages an
unleveled indicator is displayed.

The assemblies inside of the ALC loop vary by model number as shown in
Table 6-2.

Assemblies Within the ALC Loop

Model Numbers Assemblies within ALC Loop
N5171B, N5181B A3 RF Assembly

N51668B, N5172B A2 Vector BBG Assembly
N5182B

A3 RF Assembly

N5173B, N5183B A3 RF Assembly

A7 Micro-Deck Assembly

The more assemblies within the ALC loop, the more complicated it becomes to
determine what might be causing an unleveled condition. Refer to Chapter 13,
“Block Diagrams” for information on where the ALC detectors and modulators
are located in the A3 RF and A7 Micro-Deck assemblies.

Before troubleshooting any unleveled condition verify that there are no
unlocked errors or Self Test failures. If there are any unlocked errors or Self
Test failures resolve them before proceeding with any unleveled condition
troubleshooting.

To start troubleshooting an unlevel condition determine under what conditions
the unleveled is occurring. Is it only:

1. When tuned to certain frequencies.
2. When the power level is set to certain levels.

3. When I/Q modulation is turned on (N5166B, N5172B, N5182B).
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Since the hardware within the ALC loop differs by instrument model, follow the
troubleshooting procedure below for the instrument being serviced.

N5171B, N5181B

These instruments do not have any other assembly inside the ALC loop other
than the A3 RF assembly. So, the ALC detectors, the ALC control, and the ALC
modulators are all located on the A3 RF assembly. Any unlevel condition
encountered is either the result of a hardware issue on the A3 RF assembly or
of an adjustment error. To isolate the cause of the unlevel perform the
following steps:

1. Verify the power supply voltages by seeing the “Power Supply Status
Quick-Check” section in Chapter 8, “Power Supply”.

2. Verify that the instrument is using the factory calibration data by restoring
the data. See “Calibration Data Restore” in Chapter 3, “Instrument
Information and Calibration Data”.

3. Run the following adjustments:
ALC Linearity Calibration
Absolute Power Calibration
ALC Calibration

4. If the adjustments fail or the unlevel condition persists, replace the A3 RF
assembly.

N5166B, N5172B, N5182B

Since the main difference between these models and the others is the addition
of the A2 Vector BBG assembly, first determine if the A2 Vector BBG assembly
is the cause of the unlevel. Use the following procedure to do so:

1. If the instrument has option 012 verify that the rear panel LO jumper cable
(W16) is connected between the LO OUT and LO IN ports.

2. Determine if the unlevel error only occurs when the I/Q modulator is
turned on.

— If the unlevel error occurs only when the I/Q modulator is turned On
go to the “I/Q Modulator Unlevel” section to continue
troubleshooting this error.

3. Verify the power supply voltages by seeing the “Power Supply Status
Quick-Check” section in Chapter 8, “Power Supply”.

4. Verify that the instrument is using the factory calibration data by restoring
the data. See “Calibration Data Restore” in Chapter 3, “Instrument
Information and Calibration Data”.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide 135



136

Troubleshooting
Unleveled Issues

5. Run the following adjustments:
ALC Linearity Calibration
Absolute Power Calibration

ALC Calibration

6. If the adjustments fail or the unlevel condition persists, replace the A3 RF
assembly.

I/Q Modulator Unlevel

If the I/Q modulator is turned on without a modulating signal, either from the
internal A2 Vector BBG assembly or from the front panel | or Q Inputs, the
instrument will display an unlevel condition when the RF power is turned On.

Use the following procedure to determine what is causing the unlevel condition
when the I/Q modulator is turned on:

1. Return the instrument to a known state by pressing Preset.

2. Verify that the instrument is using the factory I/Q modulator calibration
data by pressing 1/Q, 1/Q Calibration, Revert to Default Cal Settings.

3. Turn both the output power and modulation On by pressing RF On/Off and
Mod On/Off so that the LEDs below them come on.

4. Using a function generator input a 300 mV sinewave signal at 1 MHz into
the front panel | Input (rear panel if option 1EM).

The I and Q Inputs have an input impedance of 50 ohms and a damage
level of T VRMS.

5. Turn the I/Q modulator on by pressing 1/Q, 1/Q On.

6. Tune the instrument output to a frequency and power level that causes the
unlevel error to occur.

7. Verify that the Unlevel indicator is now on.

8. Referring to Figure 6-1, remove W7 (W14 and W15 if option 012 is
installed) and W8.
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Figure 6-1 I/Q Modulator Cable and Port Locations

w7

A2 P1

w8

A3 J2004 A3 J2003

A2 P2

9. Inspect both W7 (W14, W15, and W16 if option 012 is installed) and W8
and replace them if any damage is detected.

If the cables are not damaged, or new ones do not resolve the unlevel
condition, proceed to step 12.

10.Referring to Figure 6-1, connect a short RF cable between A3 J2003 and
A3 J2004.

11.Verify that the Unlevel condition is gone.

— If the Unlevel condition is gone replace the A2 Vector BBG
assembly.

— If the Unlevel condition persists replace the A3 RF assembly.

N5173B, N5183B

The N5173B and N5183B instruments have the ability to be hardware leveled
by either the internal ALC detectors or an external detector. Whether using
internal or external leveling there are band breaks in the ALC circuitry that will
need to be considered that will make the isolating of any unleveled condition a
little easier. The selection for internal and external leveling is found under the
AMPTD, Leveling Control, Leveling Mode menu.

Internal Leveling

The different band breaks for internal leveling are:
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5 MHz to <2.0 GHz
2.0 GHz t0 <3.2 GHz

3.2 GHz to Maximum Frequency limit

5 MHz to <2.0 GHz

In this frequency range both the ALC detector and modulators used are located
on the A3 RF assembly. However, the ALC reference DAC, integrator, and
summing amplifier are all located on the A7A1 Microwave ALC control
assembly. Use the following procedure to isolate an internal ALC unlevel
condition in this frequency range:

1. Return the instrument to a known state by pressing Preset.

2. Tune the signal generator to 1 GHz by pressing FREQ, 1 GHz.

3. Turn the RF on by pressing RF On/Off so that the LED below it comes on.
4. Set the power level to +10 dBm by pressing AMPTD, 10 dBm.

5

. Turn the attenuator hold on and by pressing AMPTD, Atten/ALC Control,
Atten Hold On.

Verify that the Set Atten setting is set to 0 dB.

7. Referring to Figure 6-2, Remove W20 from A3 J2002 and W23 from A3
J6000.

o
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Figure 6-2 Less Than 3.2 GHz Internal ALC Leveling Loops

A7A1 J10
W20
A7A1 J11
A3 J2002
waz

w31 A3 J7 A3 J6000 w23

8. Connect a spectrum analyzer to A3 J2002 with the following settings:
— Center Frequency = 1 GHz
— Span =20 MHz
— Reference Level = +20.0 dBm

9. Measure the level of the 1 GHz output on the spectrum analyzer.

— If the signal level does not measure at least -10 dBm replace the A3
RF assembly.

— If the signal level measures greater than -10 dBm proceed to
step 10.

10.Connect a DC voltmeter to the loose end of W23.
11.Verify that the DC voltage measured at the output of W23 is at least +10V.

— If the DC voltage measures at least +10V proceed to step 12.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide 139



140

Troubleshooting
Unleveled Issues

— If the DC voltage does not measure at least +10V proceed to
step 14.

12.Adjust the power level of the signal generator to -20 dBm by pressing
AMPTD, -20 dBm.

13.Verify that the DC voltage measured at the output of W23 measures -8V
or less:

— If the DC voltage measures -8V or less replace the A3 RF assembly.

— If the DC voltage does not measure -8V or less proceed to step 14.

14.Referring to Figure 6-2, reconnect W20 to A3 J2002 and W23 to A3
J6000.

15.Connect the spectrum analyzer to the signal generator RF output.

16.Adjust the power level of the signal generator to 0 dBm by pressing
AMPTD, 0 dBm.

When removing cables from the instrument when it is powered on exercise
caution as to not touch the shielding to any of the components or traces
on the assemblies.
17.Referring to Figure 6-2, remove W22 from both A3 J7 and A7A1 J11.
18.Remove W31 from A7A1 J10 and reconnect it to A7A1 J11.
— If the unlevel condition is now gone replace the A3 RF assembly.

— If the unlevel condition continues replace the A7 Micro-Deck
assembly.

Due to the differences in the detector characteristics the signal level seen
on the spectrum analyzer screen at this time, even with the ALC leveled,
may not be as accurate as it would normally be.

2.0 GHz to <3.2GHz

In this frequency range the ALC modulators are located on the A3 RF assembly,
while the detector, ALC reference DAC, integrator, and summing amplifier are
all located on the A7 Micro-Deck assembly. Use the following procedure to
isolate an internal ALC unlevel condition in this frequency range:

. Return the instrument to a known state by pressing Preset.

. Tune the signal generator to 3 GHz by pressing FREQ, 3 GHz.

. Set the power level to +10 dBm by pressing AMPTD, 10 dBm.

. Turn the attenuator hold on and by pressing AMPTD, Atten/ALC Control,
Atten Hold On.

1
2
3. Turn the RF on by pressing RF On/Off so that the LED below it comes on.
4
5
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6. Verify that the Set Atten setting is set to 0 dB.
7. Referring to Figure 6-2, remove W20 from A3 J2002.

8. Connect a spectrum analyzer to A3 J2002 through a 20 dB attenuator with
the following settings:

— Center Frequency = 3 GHz
— Span =20 MHz
— Reference Level = +20.0 dBm

9. Measure the level of the 3 GHz output on the spectrum analyzer, adding
20 dB to account for the attenuator:

— If the signal level does not measure at least +20 dBm replace the A3
RF assembly.

— If the signal level measures greater than +20 dBm proceed to
step 10.

10.Remove the 20 dB attenuator and connect the spectrum analyzer to the
signal generator RF output.

11.Referring to Figure 6-2, reconnect W20 to A3 J2002.

12.Remove W23 from A3 J6000 and connect a DC voltmeter to the loose end
of W23.

13.Verify that the DC voltage measured at the output of W23 is at least +10V.
— If the DC voltage measures at least +10V proceed to step 14.

— If the DC voltage does not measure at least +10V replace the A7
Micro-Deck assembly.

14.Adjust the power level of the signal generator to -25 dBm by pressing
AMPTD, -25 dBm.

15.Verify that the DC voltage measured at the output of W23 measures -8V
or less:

— If the DC voltage measures -8V or less replace the A3 RF assembly.

— If the DC voltage does not measure -8V or less replace the A7
Micro-Deck assembly.

3.2 GHz to Maximum Frequency Limit

In this frequency range the ALC detector, reference DAC, integrator, summing
amplifier, and modulator used are all located on the A7 Micro-Deck assembly.
Since all the ALC circuitry for this frequency range is contained on the A7
Micro-Deck all that will need to be determined is if the A3 RF assembly is
providing the correct power level and frequency required. Use the following
procedure to isolate an internal ALC unlevel condition in this frequency range.
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1. Return the instrument to a known state by pressing Preset.

2. Tune the signal generator to a frequency that is causing the unlevel
condition by pressing FREQ, <frequency> GHz.

3. Turn the RF on by pressing RF On/Off so that the LED below it comes on.
4. Verify that the unlevel indicator is on.

5. Referring to Figure 6-3, remove W21 from A3 J2004.

Figure 6-3 3.2 GHz and Higher Internal ALC Leveling Loop

W21

A3 J2004

6. Connect a spectrum analyzer to A3 J2004 with the following settings:
— Span =20 MHz
— Reference Level = +10.0 dBm

7. Since the frequency of the signal coming from the A3 RF assembly at A3
J2004 will be multiplied by the A7 Micro-Deck assembly, the center
frequency that the spectrum analyzer will need to be tuned to will have to
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be calculated by dividing the signal generator output frequency by the
multiplier that it uses. The multipliers for the different frequency ranges in
this band are listed in Table 6-3.

8. Calculate the spectrum analyzer center frequency by dividing the signal
generator output frequency by the corresponding multiplier listed in
Table 6-3.

Example:
Signal generator frequency = 12 GHz
Multiplier = 4
Spectrum Analyzer Center Frequency = 12 GHz + 4 = 3 GHz

A7 Micro-Deck Frequency Multipliers

Frequency Range Multiplier
3.2 GHzto 5 GHz 1
>5GHz to 10 GHz 2
>10 GHz to 20 GHz 4
>20 GHz to 40 GHz 8

9. Tune the center frequency of the spectrum analyzer to the calculated
frequency.

10.Verify that the power level of the signal on the spectrum analyzer is at
least -5 dBm:

— If the power level of the signal is not at least -5 dBm replace the A3
RF assembly.

— If the power level of the signal is at least -5 dBm replace the A7
Micro-Deck assembly.

External Leveling

Before attempting to troubleshoot an external unlevel condition verify that the
internal leveling is working properly. If there is an internal unlevel condition
resolve that issue first. If an external unlevel condition persists, use the
following procedure to resolve the unlevel condition.

To replicate and troubleshoot an external leveling condition, use the following
procedure. This procedure makes use of the internal crystal detector and
coupler since they are not needed when external leveling is used.

1. Referring to Figure 6-4, remove W31 from the output of the A7A6 detector.

2. Using an SMB female to BNC male cable (or some equivalent combination
of cables and adapters), connect the A7A6 detector output to the rear
panel ALC IN connector.
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Figure 6-4 External ALC Leveling Loop
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3. Return the instrument to a known state by pressing Preset.

4. Tune the signal generator to a frequency that is causing the unlevel
condition by pressing FREQ), <frequency> GHz.

5. Connect the RF output of the signal generator to the input of a spectrum
analyzer with the following settings:

— Center Frequency = Signal Generator Frequency
— Span =20 MHz
— Reference Level = +10.0 dBm
6. Set the power level to 0 dBm by pressing AMPTD, 0 dBm.

7. Switch the ALC to External by pressing AMPTD, Leveling Control, Leveling
Mode, Ext Detector.

8. Turn the RF on by pressing RF On/Off so that the LED below it comes on.
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9. If the external ALC loop is functioning properly the unlevel indicator should
not be on at this point and the signal level on the spectrum analyzer
should be somewhere near 0 dBm.

— If the signal level is not correct or the unlevel condition remains,
proceed to step 10.

— If the signal is at the correct level and there is no unlevel indicator,
the external leveling is working correctly at this frequency.

Due to the differences in the detector characteristics the signal level seen
on the spectrum analyzer screen at this time, even with the ALC leveled,
may not be as accurate as it would normally be.

10.Referring to Figure 6-4, remove W32 from A7A1 J12 and connect W31 to
A7A1 J12:

— If the unlevel condition persists, replace the A7 Micro-Deck
assembly.

— If the unlevel condition goes away replace W32 and/or the A8 BNC
Bypass.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide 145



Troubleshooting
Maximum Power Out Check

Maximum Power Out Check

Table 6-4

Table 6-5
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P
P

1.
2.
3.

erform the following procedure to verify that the instrument is capable of
roviding the maximum power output level required:

Return the instrument to a known state by pressing Preset.
Turn the ALC loop Off by pressing AMPTD and set ALC to Off.

Set the Power Search feature to manual by pressing Power Search, Power
Search, Manual.

Turn the RF On by pressing RF On/Off so that the LED below it comes on.
Connect the RF output to a spectrum analyzer with the following settings:

— Reference level +20 dBm
— Input attenuation to 30 dB
— Span 10 MHz

. Tune the signal generator to a frequency that the unlevel condition is
occurring.

Set the amplitude of the signal generator to its maximum settable value
by pressing AMPTD, 30 dBm. If the instrument does not have the High
Power Output option (1EA) an error stating “value clipped to upper limit”
will be displayed and the level will be set to its maximum settable value.
The error can be ignored.

. Tune the spectrum analyzer center frequency to the frequency of the
signal generator.

Verify that the power level measured on the spectrum analyzer meets the
maximum power level specified (+/- 3 dB) in Table 6-4 through Table 6-7
for the instrument being tested.

N5166B, N5171B, N5172B Maximum Power Level

Frequency Range Standard Option 1EA
9 kHz to 10 MHz +13 dBm +17 dBm
> 10 MHz to 3 GHz +18 dBm +21 dBm
>3 GHz to 6 GHz +16 dBm +18 dBm

N5181B, N5182B Maximum Power Level

Frequency Range Standard Option 1EA
9 kHz to 10 MHz +13 dBm +17 dBm
> 10 MHz to 3 GHz +18 dBm +24 dBm
>3 GHz to 5 GHz +16 dBm +19 dBm
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Table 6-5 N5181B, N5182B Maximum Power Level
Frequency Range Standard Option 1EA
>5 GHz to 6 GHz +16 dBm +18 dBm
Table 6-6 N5173B, N5183B Maximum Power Level
(Option 513, 520)
Frequency Range Standard Option 1EA
9kHzto 3.2 GHz +18 dBm +23 dBm
> 3.2 GHz t0 13 GHz +18 dBm +20 dBm
>13 GHz to 20 GHz +15dBm +19 dBm
Table 6-7 N5173B, N5183B Maximum Power Level
(Option 532, 540)
Frequency Range Standard Option 1EA
9kHzto 3.2 GHz +14 dBm +27 dBm
> 3.2 GHzto 17 GHz +14 dBm +16 dBm
>17 GHz t0 31.8 GHz +13 dBm +15dBm
>31.8 GHz to 40 GHz +11dBm +15dBm

10.If the power level measured is within 3 dB of the value expected the

Maximum Power Out Check has passed.
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Rear Panel BNC Connectors

There are many different rear panel BNC connectors that provide many
different instrument functions. While the performance verification tests, as well
as the Self Tests, do not test the functionality of these, the user may report that
one or more of these functions is not working properly. To verify the
functionality of these connectors there is a procedure for doing so in the
chapter for the assembly that they are connected to. To determine what
chapter to see for these connectors see Figure 6-5, Figure 6-6, or Figure 6-7
for the instrument being serviced, as well as Table 6-8 to determine the
chapter.

Figure 6-5 N5171B and N5181B Rear Panel BNC Connectors
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A3 RF Assembly Connectors

Figure 6-6 N5166B, N5172B, and N5182B Rear Panel BNC Connectors

A2 Vector BBG Assembly Connectors

A3 RF Assembly Connectors

Figure 6-7 N5173B and N5183B Rear Panel BNC Connectors

AT Micro-Deck Assembly Connectors

A3 RF Assembly Connectors

148 Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Troubleshooting
Rear Panel BNC Connectors

Table 6-8 Rear Panel BNC Connector versus Chapter
Connectors Verification Procedure Location
A2 Vector BBG Assembly Chapter 12, “Baseband Generators”
A3 RF Assembly Chapter 10, “RF Assembly”
A7 Micro-Deck Assembly Chapter 11, “Micro-Deck Assembly”
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Amplitude Modulation Issues (Option UNT)

Table 6-9
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Depending on the instrument model number a problem with amplitude
modulation could be caused by different assemblies due to the different
hardware configurations. Refer to the section below for the model number
being serviced for information on isolating the cause of the problem.

The instrument can use either an internal or an external amplitude
modulation generator to drive the amplitude modulator. This
troubleshooting procedure deals only with the internal generator. If there
is a problem only when using a valid external source, replace the A3 RF
assembly.

N51668B, N5171B, N5172B, N5181B, N5182B

For these instruments the amplitude modulation generator and modulators are
all contained on the A3 RF assembly, so any AM failures that are due to a
hardware failure will require the replacement of the A3 RF assembly. However,
it is possible that an amplitude modulation failure could be caused by invalid
calibration array data. So before replacing the A3 RF assembly for an
amplitude modulation failure run the following adjustment:

AM Calibration

If the failure persists after the adjustment replace the A3 RF assembly.

N5173B, N5183B

For these instruments the amplitude modulation generator is located on the A3
RF assembly while there are two different modulators used, one on the A3 RF
assembly and one on the A7 Micro-Deck assembly. See Table 6-9 for
information as to which one is used for what frequency range.

Amplitude Modulation Control versus Frequency

Frequency Range AM Generator Amplitude Modulator

9 kHz to < 3.2 GHz A3 RF Assembly A3 RF Assembly

3.2 GHz to Max Frequency A3 RF Assembly A7A3 Mod-Filter Assembly

9 kHz to <3.2 GHz

Since both the amplitude modulation generator and modulators used for
amplitude modulation in this frequency range are contained on the A3 RF
assembly, any amplitude modulation failures that are due to a hardware failure
will require the replacement of the A3 RF assembly. However, it is possible that
an amplitude modulation failure could be caused by invalid calibration array
data. So before replacing the A3 RF assembly for an amplitude modulation
failure run the following adjustment:
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AM Calibration

If the failure persists after the adjustment replace the A3 RF assembly.

3.2 GHz to Max Frequency

Since the amplitude modulation generator and the modulator used for
amplitude modulation in this frequency range are not contained on the same
assembly the issue will need to be isolated to the assembly causing the
problem. Use the following procedure to isolate the problem:

1.
2.

© N O a o

Return the instrument to a known state by pressing Preset.

Tune the instrument to a frequency at or above 3.2 GHz that is having the
problem by pressing FREQ, <frequency>.

Turn the RF on by pressing RF On/Off so that the LED below it comes on.
Set the signal level to 0 dBm by pressing AMPTD, 0 dBm.

Turn AM on by pressing AM, AM On.

Set the AM Type to exponential by setting AM Type, EXP.

Set the AM Depth to 40 dB by pressing AM Depth, 40 dB.

Verify that the AM Rate is set to 400 Hz by pressing More, Setup AM
Source, AM Rate, 400 Hz.

Connect the RF Output to a spectrum analyzer with the following settings:
— Center Frequency = Signal Generator Frequency
— Span=0Hz
— Reference Level = 0.0 dBm
— Sweep Time =10.0 ms

If the amplitude modulation was working properly there would be a
sinewave signal on the spectrum analyzer with a peak-to-peak amplitude
of 40 dB.

10.Referring to Figure 6-8, connect an oscilloscope to Test Point 40 (TP 40)

on the A7A1 Microwave ALC Control board assembly.
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Figure 6-8

Figure 6-9
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Amplitude Modulation Drive Location — A7A1 Test Point 40

Power
Supply

TP 40

11.Setup the oscilloscope as follows:
— Amplitude scale = 500 mv/div

— Horizontal scale = 1 ms/div

12.A signal like that shown in Figure 6-9 should be seen on the oscilloscope
screen.

Amplitude Modulation Drive Signal - A7A1 Test Point 40
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13.If either no signal is seen on the oscilloscope, or the level is less than
2.5 Vpp proceed to step 14.
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If the measured voltage is greater than or equal to 2.5 Vpp replace the A7
Micro Deck assembly.

14.Run the following adjustment:

AM Calibration

If the failure persists after the adjustment replace the A3 RF assembly.
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Pulse Modulation Issues (Option UNW)

Depending on the instrument model number a problem with pulse modulation
could be caused by different assemblies due to the different hardware
configurations. Refer to the section below for the model number being serviced
for information on isolating the cause of the problem.

The instrument can use either an internal or an external pulse generator to
drive the pulse modulator. This troubleshooting procedure deals only with
the internal pulse generator. If there is a problem only when using a valid
external source, replace the A3 RF assembly.

N5166B, N5171B, N5172B, N5181B, N5182B

For these instruments the pulse generator and modulators are all contained on
the A3 RF assembly, so any pulse modulation failures will require the
replacement of the A3 RF assembly.

N5173B, N5183B

Table 6-10

154

For these instruments the pulse generator is located on the A3 RF assembly
while there are two different modulators used, one on the A3 RF assembly and
one on the A7 Micro-Deck assembly. See Table 6-10 for information as to
which one is used for what frequency range.

Pulse Modulation Control versus Frequency

Frequency Range Pulse Generator  Pulse Modulator

9 kHz to < 3.2 GHz A3 RF Assembly A3 RF Assembly

3.2 GHz to Max Frequency A3 RF Assembly A7A3 Mod-Filter Assembly

9 kHz to <3.2 GHz

Since both the pulse generator and modulators used for pulse modulation in
this frequency range are contained on the A3 RF assembly, any pulse
modulation failures will require the replacement of the A3 RF assembly.

3.2 GHz to Max Frequency

Since the pulse generator and the modulator used for pulse modulation in this
frequency range are not contained on the same assembly the issue will need to
be isolated to the assembly causing the problem. Use the following procedure
to isolate the problem:

1. Return the instrument to a known state by pressing Preset.

2. Tune the instrument to a frequency at or above 3.2 GHz that is having the
problem by pressing FREQ, <frequency>.

3. Turn the RF on by pressing RF On/Off so that the LED below it comes on.
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Set the signal level to 0 dBm by pressing AMPTD, 0 dBm.
Set the Pulse Width to 2 psec by pressing Pulse, Pulse Width, 2 psec.
Set the Pulse Period to 4 psec by pressing Pulse Period, 4 psec.

Turn pulse modulation on by setting Pulse to On.

© N o9 a &

Connect the RF Output to a spectrum analyzer with the following settings:

— Center Frequency = Signal Generator Frequency
Span =0 Hz

— Reference Level = 0.0 dBm
— Sweep Time = 20.0 pys

If the pulse modulation was working properly there would be a pulsed
signal on the spectrum analyzer with a peak amplitude of approximately
0 dB.

9. Referring to Figure 6-10, connect an oscilloscope to U77 pin 2 on the
A7A1 Microwave ALC Control board assembly.

Figure 6-10 Pulse Modulation Drive Location - A7A1 U77 Pin 2

Power
Supply

10.Setup the oscilloscope as follows:
— Amplitude scale = 500 mv/div

— Horizontal scale = 2 pus/div

11.A signal like that shown in Figure 6-11 should be seen on the oscilloscope
screen.
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Figure 6-11 Pulse Modulation Drive Signal - A7A1 U77 Pin 2
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12.If either no signal is seen on the oscilloscope, the level is less than 3.2

Vpp, the period is not 4 ps, or the pulse width is not 2 ps, replace the A3
RF assembly.

If the measured voltage is greater than or equal to 3.2 Vpp, the period is 4
us, and the pulse width is 2 us, replace the A7 Micro Deck assembly.
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What You Will Find in This Chapter

This chapter provides information on the following:
Assembly Overview on page 158

Troubleshooting on page 161
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Assembly Overview

158

The A6 Front Panel assembly contains most of the user interface to the
instrument. This includes the:

— Power Switch
— Display

— Keyboard

— USB Interface

— Front Panel Interface

Power Switch

The front panel power switch is a momentary switch that is located on the
ABAS Power Switch assembly. The power switch is used to toggle the power
control circuitry on the A3 RF assembly. Except when being pressed, the power
switch is always open.

There are also two LEDs located on the ABA3 Power Switch assembly. The
yellow LED is used to indicate that the instrument status is standby. The green
LED is used to indicate that the instrument status is on. Both LEDs are driven
by the same control circuit on the A3 RF assembly and there should never be a
condition in which they would both be on at the same time.

The ABA3 Power Switch assembly connects to the AGAT Front Panel Interface
board via cable harness W38.

The ABAS Display assembly is a 6.2-inch liquid crystal display (LCD) with a
resolution of 640 x 240 (Y2 VGA). The display has a white Light Emitting Diode
(LED) backlight system and polarized glare compensation.

The LVDS to RGB drive circuitry for the LCD, as well as the backlight control
voltage, are located on the AGAT Front Panel Interface board.

The ABAS Display LCD assembly connects to the ABAT Front Panel Interface
board via ribbon cable W37.

Keyboard

The ABA4 Keyboard assembly contains a series of front panel hardkeys and
softkeys that use a row and column configuration. There are 8 rows and 7
columns and pressing a key makes a connection between a row and a column.
The keypad controller located on the AGAT Front Panel Interface board scans
and interprets the pressing of each of the front panel keys. The interpreted key
press information is routed to the Ab CPU assembly via the USB hub located on
the ABGAT Front Panel Interface board.
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The Rotary Pulse Generator (RPG) is also located on the A6A4 Keyboard
assembly. As the RPG is rotated it generates pulses. The faster it is rotated the
narrower the pulses it generates. The pulses are routed to the keyboard
controller on the AGAT Front Panel Interface board, and then to the A5 CPU
assembly via the USB hub located on the ABA1 Front Panel Interface board.

The RF On/Off, Mod On/Off, and More status LEDs on the ABA4 Keyboard
assembly are controlled by the keyboard controller on the AGAT Front Panel
Interface board, which is controlled by the A5 CPU assembly via the USB hub
on the ABAT Front Panel Interface board.

The ABA4 Keyboard assembly connects to the A6AT Front Panel Interface
board via ribbon cable W3.

USB Interface

The two Type-A USB 2.0 connectors on the front panel of the instrument are
attached to the ABA2 USB Interface assembly. The Ab CPU assembly
communicates with the ABA2 USB Interface assembly via the USB hub on the
ABAT Front Panel Interface board.

The ABA2 USB Interface assembly connects to the ABAT Front Panel Interface
board via ribbon cable W2.

Front Panel Interface

The part number and serial number of the AGAT Front Panel Interface assembly
installed in an instrument can be seen on the Utility, Instrument Info, Installed
Board Info screen, as shown in Figure 7-1.

Figure 7-1 Installed Board Info Screen
FREQUEHCY RF_OFF Board Info
6.000 000 000 000 sk
Installed Board Information
Parts/Revs  Serials HUID OFR PIC Opts Extr
RF NS180-60150 23113800035 (000 000 OO0 0000 0000
Analog FPGA 7,1db0,1501:cd38
PCI FPGA 7,0130,0000: febS
Ref FPGA 2,12ba,131a:da2a
Sunth FPGA 12d ,0000,0000: 0000
BB NS180-60145 23113000034 0000 000 000 0000 0000
IF FPGA 2,1u62 ,112e:dakl
BEG FPGA LOcc,16a2,1711:d23d
Memory 2GB + 2GB
CPU 0860-2870 NCD710305- 0000 000 0000 0000
RT App FFFF 255 FFFF FFFF
FrontPanel NS180-60158 00000000007 0001 000 QOO0 0000 0000
FirmJare 2.02
Boot Code 2.02
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The ABAT Front Panel Interface board handles all the communication between
the user interface functions listed previously in this chapter and the rest of the
instrument. The circuits contained on this board include:

— Four Port USB Hub (only 3 are used)
— Keypad Controller

— Keyboard Interrupt Generator

— LVDS Display Receiver

— LCD Power Control

— LCD Backlight Control

The ABAT Front Panel Interface board connects to the A3 RF assembly via
ribbon cable W1.
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Troubleshooting

While the entire A6 Front Panel assembly can be replaced as one unit, it is
much more cost effective, and highly recommended, to only replace the lower
level assembly responsible for a given failure.

To provide access to the internal circuitry required to perform the
troubleshooting procedures in this section the instrument outer cover and
inner bottom cover will first need to be removed. Refer to Chapter 15,
“Assembly Replacement,” for instructions on how to remove and reinstall
these covers.

Power Switch Issues

If the instrument will not turn on with the front panel power switch, see “Power
Supply Will Not Turn On” in Chapter 8, “Power Supply”

If the Yellow standby LED does not turn on when power is applied to the rear
panel AC main input, see “Yellow Standby Front Panel LED is Not Working” in
Chapter 2, “Boot Up and Initialization”

If the green power on LED does not turn on when the instrument power switch
has been pressed, see “Green Power On Front Panel LED is Not Working” in
Chapter 2, “Boot Up and Initialization”

Display Problems

If the display remains blank after the instrument has been turned on and the
Green power on LED is on, see “Instrument Display Is Blank” in Chapter 2,
“Boot Up and Initialization”

Keyboard Issues

If there are any issues with either the front panel hardkeys, softkeys, RPG, or
LED indicators see “Front Panel Tests” in Chapter 5, “Service and Utility
Menus” If failures are detected during the Front Panel Test, follow the related
procedure below.

Key Test Failures

If a single key does not work the problem is either with the A6A4 Keyboard or
the A6BMPT Main Keypad. Remove and inspect them both to determine which
one is causing the problem.

If rows or columns of keys do not work the problem is either the AGA4
Keyboard, the AGA1 Front Panel Interface board, or ribbon cable W3 that
connects them together.

If all keys do not work the problem is most likely the AGAT Front Panel Interface
board. See the “Front Panel Interface” troubleshooting section in this chapter.
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RPG Failures

If there is an RPG failure and the front panel key test passes the problem is
most likely either the ABA4 Keyboard, the AGAT Front Panel Interface board, or
the ribbon cable W3 that connects them together. To isolate the problem, use
the following procedure:

1. Remove the front panel from the instrument while leaving W1 connected
to both the instrument and the front panel assembly. See Chapter 15,
“Assembly Replacement,” for instructions on how to remove and replace
the A6 Front Panel assembly.

2. Referring to Figure 7-2, probe each of the RPG control lines on AGAT J5
listed in Table 7-1 with an oscilloscope and verify that the levels indicated
are present.

Figure 7-2 ABA1 J5 Pinout
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Table 7-1 RPG Control line Expected Levels
A6A1 J5Pin#  RPG State Expected Level
(+/-10%)
26 Rotating +4 V Pulses
28 Steady +5VDC
30 Rotating +4V/ Pulses

3. If there is no +5 VDC at pin #28, replace the AGA1 Front Panel Interface
board.

If there is +5 VDC at pin #28 but either pin # 26 or 30 has no pulses when
the RPG is rotated, replace the A6A4 Keyboard.

If all the levels are correct, replace the A6A1 Front Panel Interface board.
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LED Blink Test Failures

If any of the front panel status LEDs do not work use the following procedure to
isolate the problem:

1. Remove the front panel from the instrument while leaving W1 connected
to both the instrument and the front panel assembly. See Chapter 15,
“Assembly Replacement,” for instructions on how to remove and replace
the A6 Front Panel assembly.

2. Activate the LED Blink Test by pressing Utility, Instrument Info, Front
Panel Tests, LED Blink Test.

3. Referring to Figure 7-2, probe each of the LED control lines on AGA1 J5
listed in Table 7-2 with an oscilloscope and verify that the levels indicated
are present.

Table 7-2 Status LED Control Line Expected Levels
AG6A1 J5 Pin # LED Expected Level
(+/-10%)
22 Mod On/Off +3.2 V Pulses
23 More +3.2 V Pulses
27 RF On/0ff +3.2 V Pulses

4. If any of the control lines do not have the expected pulses on them replace
the ABA1 Front Panel Interface board.

If all the control lines have the expected pulses, yet there are LEDs that are
not working, replace the A6A4 Keyboard.

USB Interface Not Working

If there is a problem with the front panel USB connectivity see the “USB”
section in Chapter 6, “Troubleshooting”

Front Panel Interface

The ABAT Front Panel Interface board has an initialization routine that it goes
through when the instrument is powered on. During this initialization routine,
different lower level functions are initiated and verified. If the initialization
routine can complete the communication and major component functionality is
most likely not at fault.
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Front Panel Assembly
Troubleshooting

The status of the initialization routine can be verified by observing the status
LEDs provided on the AGAT Front Panel Interface board. The normal operation
of these LEDs can be seen in Table 7-3.

ABA1 Front Panel Interface Status LEDs

LED Function Normal Operation
DS5 Heartbeat of communication Blinking at approximately 24 Hz
between the keypad controller and once the keypad controller is out of
the instrument. reset.
DS6 Keypad controller is in reset. Off when the controller is out of
reset.
DS24-DS27 Vertical sync delay CPLD status On

Initialization Routine

Use the following procedure to verify the initialization routine status:

1. Remove the front panel from the instrument while leaving W1 connected
to both the instrument and the front panel assembly. See Chapter 15,
“Assembly Replacement,” for instructions on how to remove and replace
the A6 Front Panel assembly.

2. Referring to Figure 7-3, with the instrument turned off position the front
panel so that DS5, DS6, and DS24 through DS27 can be viewed.

ABA1 Status LED and Power Supply Voltage Measurement Locations
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3. Turn the instrument on and monitor the status of the LEDs mentioned in
step 2 as the initialization routine is performed.

If the initialization routine runs properly, DS6 (red) will come on for a very
short period of time and then go off. DS24 through DS27 (yellow) will
come on and stay on. When DS6 turns off DS5 (green) will begin to blink.
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If any of the LEDs are not behaving as described, proceed to the next

section to verify that the AGA1 Front Panel Interface board has the correct

power supply voltages.

Supply Voltages

There are only two instrument DC power supply voltages used by the AGAT

Front Panel Interface board. They are +5.0 VD and +3.3 VD. These are then split

and filtered to provide a total of five different power supply voltages on the

board itself. These voltages are listed in Table 7-4.

Table 7-4 ABAT Power Supply Voltage Levels
Instrument  A6A1 Supply Voltage Measurement  Expected Level
Voltage Location (+/-10%)
+5.0VD USB Power L6 +3.3V
Display Backlight Control L2 +5.0V
+3.3VD USB Hub, CPLD, LVDS, Header, Interrupt L7 +3.3V
LCD Power L1 +3.3V
Keypad Controller L5 +3.3V

1. Referring to Figure 7-3, measure the supply voltage levels on both sides of

the inductors indicated in Table 7-4.

2. If the voltages on both sides of the inductors are at the expected level the
power supply voltages are not the problem. Replace the A6A1 Front Panel

Interface board.

If the power supply voltage does not meet the expected level on only one
side of any of the inductors, replace the AGA1 Front Panel Interface board.

If the power supply voltage does not meet the expected level on both

sides of any inductor, inspect the ribbon cable W1 that connects to J10 of
the board. If the cable is good see the “Power Supply Status Quick-Check”
in Chapter 8, “Power Supply,” to determine why the power supply voltage

is not present.
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What You Will Find in This Chapter

This chapter provides information on the following:
— Assembly Overview on page 168

Troubleshooting on page 170
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Assembly Overview

There are no user replaceable components inside the A1 Power
Supply assembly. There are also voltage levels within it that could
be hazardous to your health. As such, the cover on the AT Power
Supply assembly should NEVER be removed and no probes or
anything else of any kind should ever be inserted into it, whether
there is power applied to it or not.

The AT Power Supply assembly is a switching supply designed with an
automatic line-voltage and frequency selection. The supply has a maximum
total output power draw of 210 watts. The supply converts AC line voltage to
regulated DC voltages. For specifics on the voltage and frequency range that
the power supply is specified to operate at refer to the rear panel of the
instrument or the data sheet.

There is an internal power line fuse that is not replaceable. If the fuse opens,
the power supply must be replaced.

Supply Outputs

168

All A1 Power Supply outputs, except for the +5.1 VSB (standby supply), are
over-current protected and will not be damaged if a continuous short circuit
occurs.

There is a total of 10 different DC voltages supplied by the AT Power Supply
assembly, as shown in Table 8-1.

Table 8-1 A1 Power Supply Assembly DC Voltage Outputs
DC Voltage Referenced To
+32 VA ACOM
+15 VA ACOM
+9 VA ACOM
+5 VA ACOM
-7 VA ACOM
-15 VA ACOM
+12VD DCOM
+5VD DCOM
+3.3VD DCOM
+H VSB DCOM
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All analog voltages (VA) are referenced to the analog common (ACOM), and all
digital voltages (VD) are referenced to the digital common (DCOM). The +5.1
VSB supply is reference to the digital common.

The A1 Power Supply assembly also provides the following outputs:

— An independent variable voltage required to operate the four instrument
cooling fans.

— An AC line voltage output to supply the A7AT Real Time Aux Power Supply.

Instrument Turn On

When the instrument turns the power supply on it pulls pin F24 of the control
connector to ground. When the power supply voltages are all up and working
without any errors the power supply will supply 5V at pin E24.
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Troubleshooting

To allow the power supplies to discharge, wait 30 seconds after
unplugging the instrument before removing or installing any covers or
assemblies.

To provide access to the internal circuitry required to perform the
troubleshooting procedures in this section the instrument outer cover and
inner bottom cover will first need to be removed. Refer to Chapter 15,
“Assembly Replacement,” for instructions on how to remove and reinstall
these covers.

Power Supply Will Not Turn On

If the power supply will not turn on with the front panel power button, use the
following procedure to isolate the problem:

1. Plug in the AC power cord from a known good AC power source into the
rear panel of the instrument.

2. Verify that the Yellow front panel standby LED is on. If not, see the “Yellow
Standby Front Panel LED is Not Working” in Chapter 2, “Boot Up and
Initialization”

3. Referring to Figure 8-1, measure the +5.1 VSB at A3 J10 on pin # 23F.
— If the voltage is not present replace the A1 Power Supply assembly
— If the voltage is present continue to the next step.

4. Bypass the front panel power button by pressing A3 SW2.

— If the instrument power comes on replace the AGA3 Power Switch
assembly.

If the power still does not come on continue to the next step.

5. Bypass the power on circuitry by shorting A3 J1 pins 1 and 2 together for
two seconds.

— If the power supply does not come on replace the A1 Power Supply
assembly.

If the power comes on replace the A3 RF assembly.
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Figure 8-1 Power On Shortcuts
S _

(At it |

II | | e
| i ||| I \
Ll |'!.||.‘.||:H i !1.-}‘?""‘

Pin # 23F A3 Sw2
+5.1 VSB

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide 171



Power Supply
Troubleshooting

Power Supply Status Quick-Check

For a quick check of the status of all the DC voltages refer to Table 8-2 and
Figure 8-2 for a visual check of the supply voltages with the use of LEDs on the
A3 RF assembly.

While the rest of the voltages will not be on until the instrument is turned on,
the +5 VSB should always be on when there is power applied to the rear panel
power connector.

Table 8-2 Power Supply Voltages Versus Status LED
Voltage LED
+32 VA DS305
+15 VA DS308
+9 VA DS307
+5 VA DS306
-7 VA DS309
~15 VA DS310
+12VD DS314
+5VD DS312
+33VD DS311
+5VSB DS313
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Figure 8-2 Power Supply Voltage LED Locations
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If any of the LEDs are not on when they should be, go to the “Measure Voltage
Levels” section in this chapter to verify that the problem is the A1 Power
Supply and not the filtering on the A3 RF assembly.

Measure Voltage Levels

The troubleshooting procedure in this section is designed to be used if any of
the LEDs are not on during the “Power Supply Status Quick-Check”.

Since a power supply LED located on the A3 RF assembly could be off due to a
problem with the filtering of the power supply on that assembly, this procedure
will measure the exact DC voltage levels coming out of the A1 Power Supply
assembly where it connects to the instrument - J10 on the A3 RF assembly.

1. Position the instrument so the A3 RF assembly faces up and the A3 J10
Power Supply connector is easily accessible.

2. Referring to silkscreen on the A3 RF assembly as well as Figure 8-3 and
Table 8-2, measure the DC voltage levels at A3 J10.

If any DC voltages measured are not at the correct level (+/- 10%) replace
the A1 Power Supply.
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Figure 8-3 A1 Power Supply Connector at A3 J10
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Table 8-3 Power Supply Connector Voltage Levels

Row A B c D E F

1 -15VA -15VA -15VA -15VA ACOM +32VA

2 ACOM ACOM ACOM ACOM ACOM ACOM

3 +15VA +15VA +15VA +15VA +15VA +15VA

4 ACOM ACOM ACOM ACOM ACOM ACOM

5 +5.2VA +5.2VA +5.2VA +5.2VA +5.2VA +5.2VA_SENSE

6 +5.2VA +5.2VA +5.2VA +5.2VA +5.2VA +5.2VA

7 ACOM ACOM ACOM ACOM ACOM ACOM

8 ACOM ACOM ACOM ACOM ACOM ACOM

9 +9VA +9VA +9VA +9VA +9VA +9VA_SENSE

10 +9VA +9VA +9VA +9VA +9VA +9VA

1 ACOM ACOM ACOM ACOM ACOM ACOM
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Table 8-3 Power Supply Connector Voltage Levels
Row A B c D E F
12 ACOM ACOM ACOM ACOM ACOM ACOM
13 -7VA -7VA -7VA -7VA -7VA -7VA_SENSE
14 ACOM ACOM ACOM ACOM ACOM ACOM_SENSE
15 DCOM DCOM DCOM DCOM DCOM DCOM_SENSE
16 N.C. +12VD +12VD +12VD +12VD +12VD
17 DCOM DCOM DCOM DCOM DCOM DCOM_SENSE
18 +5.1VD +5.1VD +5.1VD +5.1VD +5.1VD +5.1VD_SENSE
19 DCOM DCOM DCOM DCOM DCOM DCOM
20 DCOM DCOM DCOM DCOM DCOM DCOM
21 +3.35VD +3.35VD +3.35VD +3.35VD +3.35VD +3.35VD
22 +3.35VD +3.35VD +3.35VD +3.35VD +3.35VD +3.35VD
23 FAN_P FAN_P FAN_N FAN_N PS_TEMP +5.1SB
24 N.C OFFn TEMP_SENSE PS_FAULTn PWR_OK PS_ONn
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9  CPU and Disk Drives

What You Will Find in This Chapter

This chapter provides information on the following:
CPU Assembly Overview on page 178
Disk Drive Assembly Overview on page 180
CPU Troubleshooting on page 181
Disk Drive Troubleshooting on page 183
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CPU Assembly Overview

Figure 9-1

178

The A5 CPU assembly contains an Intel Atom processor running a Win CE
operating system. It controls all activities in the signal generator and translates
information entered from the front panel keys as well as remote
communication, such as LAN, GPIB, USB, and communicates the necessary
instructions on the internal buses to the instrument hardware. It also monitors
critical circuits, such as unleveled and unlocked conditions, and reports these
problems to the user.

The CPU has non-volatile flash memory on it for the storage of the operating
system, instrument firmware, configuration information, and calibration files.
There is also storage available for user data files. The size of the overall
memory as well as how much is allocated for each of the types of usage
mentioned may vary depending on the vintage of the CPU assembly.

The part number and serial number of the A5 CPU assembly installed in an
instrument can be seen on the Utility, Instrument Info, Installed Board Info
screen, as shown in Figure 9-1.

Installed Board Info Screen

FREQUEHCY RF_OFF Board Info
6.000 000 000 000 sk
Installed Board Information
Parts/Revs  Serials HUID OFR PIC Opts Extr
RF NS180-60150 23113800035 (000 000 OO0 0000 0000
Analog FPGA 7,1db0,1501:cd38
PCI FPGA 7,0130,0000: febS
Ref FPGA 2,12ba,131a:da2a
Sunth FPGA 12d ,0000,0000: 0000
BB NS180-60145 23113000034 0000 000 000 0000 0000
IF FPGA 2,1u62 ,112e:dakl
BEG FPGA LOcc,16a2,1711:d23d
Memory 2GB + 2GB
CPU 0860-2870 NCD710305- 0000 000 0000 0000
RT App FFFF 255 FFFF FFFF
FrontPanel NS180-60158 00000000007 0001 000 QOO0 0000 0000
FirmJare 2.02
Boot Code 2.02

Basic information on the Host Processing Platform of the A5 CPU assembly
installed in an instrument, as well as the revision of the operating system, can
be seen on the Utility, Instrument Info, Diagnostic Info screen, as shown in
Figure 9-2.
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Figure 9-2 Diagnostic Info Screen
FREQUEHCY Diagnostic Info
date

RPP Trip Loge

Instrument Information

L = NS1682B

Options ......... 009,303,320,506 ,656 ,UNT ,UNLI

Serial Number US53390110

Eir‘nuare Eeuision ............... E.Uiéésen 3 10:13:3 FE

irmaare Date .......covvvvennnnn an 19 10:13: L

L CE 7.0.2864 20181017-2214 SR rler{ﬁt;g.

Host Processing Platform ........ Atom 2500 1.1GHz

Cal/Test Host Revision .......... 1.75190122

ION RESPONSE . .vvvvnnsrnnrnnnanns Agilent Technologies, NS182E, Support. I0»

UsS53330110, B.01.75

Hours on/Display on ...vvvennnsns L22.4/422.4

Total pouer cucles ........ceeeuee 53

Attenuator cucles ..........eeuen N/A

Reverse Power Protection Trips .. O

I/0 Int Source relay cucles ..... 67

I/Q Ext Source relay cucles ..... = )l
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Disk Drive Assembly Overview
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The A4 Solid State Disk Drive is only installed in the N5166B, N5172B, and
N5182B instruments. A small portion of it is used for the storage of instrument
real-time application software, while the majority of the drive is reserved for
user data files. User access will be limited to approximately 4 GB of storage
space in the standard configuration. If option 009 is installed the user will have
access to all of the remaining drive. The amount of disk space available to the
user can be seen by pressing the File key and viewing the “used” and “free”
memory amounts displayed on the screen.

The main reason for this extra user memory is so the user can store waveform
files. As shipped from the factory there are as series of waveform files installed
in the user memory portion of the drive for many of the different digital
modulation formats.

The storage size of the drive has varied over time and will continue to do so as
long as memory prices continue to decrease, and the smaller drives are
discontinued by the manufacturer.

If an instrument has option SDO the drive will be omitted, and the real-time
applications will not be compatible with that configuration. The user will also
not be able to store data files inside the instrument.
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CPU Troubleshooting

CPU failures could manifest themselves in a broad range of failure symptoms. If

there is a CPU assembly failure some of the possible symptoms could be:

Instrument will not boot up

Instrument boots to Boot Service Menu

Errors occur during operating system booting
Displayed information is distorted
Communication failure from external controllers

Communication failure to internal assemblies

Before replacing the A2 CPU assembly be sure to see the “Pre Repair
Procedures” section in Chapter 16, “Pre and Post-Repair Procedures”

Instrument will not boot up

See Chapter 2, “Boot Up and Initialization,” and follow the procedure there to
isolate the issue.

Instrument boots to Boot Service Menu

If the instrument boots directly to the Boot Service Menu, and at the bottom of

the screen the statement "Failed to start firmware" appears, the operating
system has been corrupted. Use the “Start recovery firmware” procedure in

Chapter 5, “Service and Utility Menus,” to try to reinstall the operating system
and firmware. If this does not work replace the A5 CPU assembly.

Errors occur during operating system booting

Refer to the X-Series Signal Generators Error Messages guide for further clues
as to what might be causing the errors.

http://literature.cdn.keysight.com/litweb/pdf/N5180-90075.pdf

Use the “Start recovery firmware” procedure in Chapter 5, “Service and Utility
Menus,” to try to reinstall the operating system and firmware.

Communication failure from external controllers

See the “Communication Issues” section in Chapter 6, “Troubleshooting,” and
follow the procedures there to isolate the issue.
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Communication failure to internal assemblies

Make sure that the connections to each of the internal assemblies is solid and
tight. When some assemblies are replaced others can become slightly
dislodged, causing communication errors, and assemblies to fail to be
identified. See the “Installed Board Info” section in Chapter 5, “Service and
Utility Menus,” and verify that all installed assemblies are being identified

properly.

Additional things to try:

Use Boot Service Menu to:

— Scan disks for errors, Scan all partitions for errors
— Boot in factory preset state (ignore last/user state)
— Boot in no hardware mode

Reset all instrument setting to default by pressing Utility, Power On/Preset,
Restore System Settings to Default Values, Confirm Restore Sys Settings to
Default Values
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Disk Drive Troubleshooting

Disk Drive failures could manifest themselves in a broad range of failure
symptoms. If there is a drive failure some of the possible symptoms could be:

— Instrument does not recognize SSD and displays memory errors

Errors occur during operating system booting

— Unable to complete the storing or retrieving of waveform files

— Time required for retrieving or storing data has become exceedingly long
— Instrument indicates incorrect drive capacity

If one or more of the above, or some other symptom is seen, there are a couple
of utilities in the instrument that can help to either resolve or identify the
source of the problem. They are:

— Run a disk scan to look for errors and hopefully repair them

— Reformat the disk drive and reload the software

Scan Disk

A scan of the disk drive can be run from the Boot Service Menu with the
following procedure.

1. See “Boot Service Menu” in Chapter 5, “Service and Utility Menus,” for
instructions on how to access the menu.

2. Once in the Boot Service Menu highlight Scan disks for errors and press
Select.

3. Highlight “Scan optional SSD for errors” and press Select.
4. The drive will be scanned for errors.

5. After the scan completes, whether errors are found or not, cycle the power
of the instrument to see if the original problem with the drive persists.

6. If the problem does persist go to the Format Disk procedure below.

Format Disk

A complete formatting of the disk drive can be run from the Boot Service Menu
with the following procedure in an attempt to correct whatever problem the
disk is having.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide 183



CPU and Disk Drives
Disk Drive Troubleshooting

This will format the entire disk drive, both the partition used for the firmware
application software and the user stored data files. Because of this, once the
formatting is complete the instrument firmware will need to be reloaded, and
all user files will be lost.

The Format SSD function will not ask for a confirmation of formatting once
selected. Be sure this is the desired function before selecting it.

1. See “Boot Service Menu” in Chapter 5, “Service and Utility Menus,” for
instructions on how to access the menu.

2. Once in the Boot Service Menu highlight Format SSD and press Select.
3. The drive will be completely formatted.

4. After the format completes, highlight Reboot and press Select to restart
the instrument.

When the instrument is restarted after the disk drive is formatted the following
errors may be seen:

— 315, Configuration memory lost; Persistent state checksum is bad. Using
factory defaults.

— 256, File name not found; /USER/USERFLAT/LAST
— 256, File name not found; /USER/PTRAIN/LAST

The instrument will correct these errors after the power is cycled again.
However, the instrument will not be able to recover from the following error by
itself:

— 310, System error; Failed to start Application or CalTest harness

To recover from this error the instrument firmware will need to be reinstalled.
See Chapter 19, “Instrument Firmware and Operating System,” for information
on how to reinstall the instrument firmware.

If after formatting the disk drive the original problem persists, replace the A4
Solid State Disk Drive.
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10 RF Assembly

What You Will Find in This Chapter

This chapter provides information on the following:
A3 RF Assembly Overview on page 186
A3 RF Assembly Troubleshooting on page 199
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A3 RF Assembly Overview

Figure 10-1

186

Refer to Chapter 13, “Block Diagrams,” for a visual description of the major
blocks of circuitry contained in the A3 RF assembly.

The part number and serial number of the A3 RF assembly installed in an
instrument can be seen on the Utility, Instrument Info, Installed Board Info
screen, as shown in Figure 10-1.

Installed Board Info Screen

FREQUEHCY RF_OFF Board Info
6.000 000 000 000 sz
Installed Board Information X
Hame Partg/Revt  Serials HUID OFR PIC  Opts Extr
RF NS180-60150 23113800035 0000 000 000 000D OOOO
Analog FPGA 7,1db0,1501:cd38
PCI FPGA 7,0130,0000: feb3
Ref FPGA 2,12ba,131a:da2a
Sunth FPGA 12d,0000,0000: 0000
BB N5180-60145 23113000034 0000 000 ODC 0000 0000
IF FPGA 2,1462,112e:dak0
BBG FPGA LOcc ,16a2 ,1711:d23d
Memory 2GB + 2GB
CPU 0960-2870 NCD710305- 0000 00D 0000 0000
RT App FFFF 255 FFFF FFFF
FrontPanel N5180-60156 00000000007 0001 000 0000 0000 0000
Firmiare 2.02
Boot Code 2.02

The A3 RF assembly is made up of eight major sections that will be covered in
this chapter. They are:

— Reference

Synthesizer
— Synthesizer Multiplier / Divider
RF Output

Automatic Level Control

Function Generator / Trigger Control

— Instrument Interface

— Rear Panel BNC Input / Output

There are five different variations of the A3 RF assembly. They are for:
— CXG RF Instruments (N5166B)

EXG RF Instruments (N5171B, N5172B)

— MXG RF Instruments (N5181B, N5182B)

EXG Microwave Instruments (N5173B)

MXG Microwave Instruments (N5183B)
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The CXG and EXG A3 RF assemblies are basically the same thing. However,
they are programmed differently.

The difference between the A3 RF assemblies in the CXG, EXG, and MXG RF
instruments is in the Reference and Synthesizer sections.

The difference between the A3 RF assemblies in the EXG and MXG Microwave
instruments is in the Synthesizer section.

The difference between the A3 RF assemblies in the RF and Microwave
instruments is in the RF Output and Automatic Level Control sections.

Detailed information on these differences can be seen in the block diagrams in
Chapter 13, “Block Diagrams,” and will be discussed in the descriptions of
these sections.

Self Tests

There is an extensive number of Self Tests for the A3 RF assembly. All the 100,
200, 300, 400, 500, and 600 series Self Tests are for the A3 RF assembly. See
Chapter 4, “Self Test,” for more information on these tests. The A3 RF
assembly Self Tests will also be discussed in the “A3 RF Assembly
Troubleshooting” section later in this chapter.

Calibration Data

Calibration data for the assembly is stored on the A3 RF assembly. This is data
that was either written to the assembly when the instrument was produced at
the factory or by an adjustment in the performance verification and adjustment
software. Also, replacement A3 RF assemblies come from the factory with
calibration data stored in them. See “Calibration Data” in Chapter 3,
“Instrument Information and Calibration Data,” for more information on the
instrument calibration data.

For discussion purposes, it is assumed that RF instruments all have the
option to operate up to 6 GHz (Option 506) and microwave instruments all
have the option to operate up to 40 GHz (Option 540). The frequency
range of each instrument may vary, but the operational theory up to the
actual frequency range will be the same.

Reference Section

There are two difference Reference sections used in the five different A3 RF
assemblies. All of them provide the following reference signals:

— 10 MHz to rear panel 10 MHz OUT

50 MHz to synthesizer FracN phase detector
100 MHz to A2 Vector BBG for vector instruments
— 1 GHz to RF output Het Band mixer LO
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Additionally, the Reference section in the MXG instruments provides the
following reference signals:

— 500 MHz to synthesizer offset phase lock loop

— 1 GHz to synthesizer mixer LO

The internal reference oscillator for all the MXG instruments, as well as the
EXG microwave instruments, is an OCXO, while the internal reference oscillator
for the CXG and EXG RF instruments is a TCXO.

All the reference signals generated by the Reference section are multiplied or
divided from a 100 MHz crystal oscillator that is phase locked to either the
internal 10 MHz reference oscillator or an external signal provided by the user.
There is also a detector to sense if there is an external reference signal present.

An external reference signal must be at a frequency of 10 MHz unless option
1ER, Flexible Reference Input, is installed. With option TER the external
reference signal can be between 1 MHz and 50 MHz, if FREQ, More, Reference
Oscillator, Ref Oscillator Ext Freq is set to match the frequency of the
reference signal.

There are several adjustments related to the Reference section found in the
performance verification and adjustment software for these instruments, which
will be covered later in this chapter.

There are a couple of error messages that the instrument could display that
relate to this section. They are:

— 512 Reference unlocked; There is a problem with the external reference
settings or connections. If reference is internal check Ref Oscillator Tune.

— 515 Reference Missing,; Reference board: TOMhz reference signal bad or
missing

If either of these is seen, see the “A3 RF Assembly Troubleshooting” section

later in this chapter.

Synthesizer Section

There are two different Synthesizer sections used in the four different A3 RF
assemblies. All the CXG and EXG instruments have a single phase lock loop
synthesizer, while all the MXG instruments have a triple phase lock loop
synthesizer. All the phase locked loops are ultimately locked to signals from
the reference section of the assembly.

The output frequency of the Synthesizer section has a range of 750 MHz to 1.5
GHz and is supplied to the Synthesizer Multiplier / Divider section. A times four
multiplier path of the Synthesizer Multiplier / Divider section returns a 3to 6
GHz signal to the Synthesizer section as feedback for the phase lock loop of
the synthesizer output.
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The Synthesizer section can also be frequency modulated by the FM output of
the Function Generator / Trigger Control section for the FM portion of option
UNT, AM, FM, Phase Modulation.

There are several adjustments related to the Synthesizer section found in the
performance verification and adjustment software for these instruments, which
will be covered later in this chapter.

There are several error messages that the instrument could display that relate
to this section. They are:

— 508 Synthesizer Unlocked

— 508 Synthesizer Unlocked; FracN Loop

— 508 Synthesizer Unlocked; Offset Loop (over)
— 508 Synthesizer Unlocked; Offset Loop (under)
— 508 Synthesizer Unlocked; Sum Loop (over)

— 508 Synthesizer Unlocked; Sum Loop (under)

If any of these is seen, see the “A3 RF Assembly Troubleshooting” section later
in this chapter.

Synthesizer Multiplier / Divider Section

The Synthesizer Multiplier / Divider section is the same for all versions of the
A3 RF assembly in all instruments.

The input to the Synthesizer Multiplier / Divider section comes from the output
of the Synthesizer section and has a range of 750 MHz to 1.5 GHz. There are
two outputs from this section, one that returns a 3 to 6 GHz signal to the
Synthesizer section as feedback for the phase lock loop of the synthesizer
output, and another that provides a 250 MHz to 6 GHz signal to the RF Output
section.

The 250 MHz to 6 GHz signal can also be routed to and from the A2 Vector
BBG assembly in vector instruments at J2004 and J2003 when digital
modulation is turned on. For microwave instruments a 2.5 to 5 GHz signal is
sent from J2004 to the A7A2 20 GHz Frequency Multiplier input on the A7
Micro-Deck assembly to generate output signals from 3.2 to 20 GHz.

As shown in Table 10-1, frequency multipliers and dividers are used to extend
the synthesizer frequency range to cover 250 MHz to 6 GHz.

Table 10-1 Synthesizer Multiplier / Divider Ranges
Input Frequency Multiplier / Divisor Output Frequency
1GHzto 1.5 GHz 4 25010 375 MHz
750 MHz to 1.5 GHz +2 37510 750 MHz
750 MHz to 1.5 GHz X1 750 MHz to 1.5 GHz
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Table 10-1 Synthesizer Multiplier / Divider Ranges
Input Frequency Multiplier / Divisor Output Frequency
750 MHz to 1.5 GHz X2 15103 GHz
750 MHz to 1.5 GHz X4 3t06GHz

There is one adjustment that is related to the Synthesizer Multiplier / Divider
section found in the performance verification and adjustment software for
these instruments, which will be covered later in this chapter.

RF Output Section

There are two different RF Output sections used in the five different A3 RF
assemblies. One is used by all RF instruments and one by all microwave
instruments.

There are four different input signals to the RF Output section. They are:
— RF signal from the Synthesizer Multiplier / Divider section output

— 1 GHz signal from the Reference Section to provide the LO for the Het Band
mixer

— Function Generator AM output to drive the Op-Amp Band
— Function Generator pulse output to drive the pulse modulator control

The RF signal level at the input of the RF Output section is a fixed level. For RF
instruments, the output level is either amplified or attenuated to achieve the
power level selected by the user. For microwave instruments, the RF Output
section is only used up to 3.2 GHz, and when attenuation is needed, the
attenuator is located on the A7 Micro-Deck assembly.

There are six main blocks in the RF Output section that will be discussed. They
are:

— Pulse Modulator
— High Band

— Low Band

— Het Band

— Op-Amp Band

— Qutput Attenuator
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There are four different output bands contained within the RF Output section to
cover the instrument frequency range, as seen in Table 10-2.

Table 10-2 A3 RF Output Frequency Bands
RF Output Band RF Instruments Microwave Instruments
High Band >3.0 GHz 10 6.0 GHz n/a
Low Band 250 MHz to 3.0 GHz 250 MHz to <3.2 GHz
Het Band 5 MHz to <250 MHz 5 MHz to <250 MHz
Op-Amp Band 9 kHz to <5 MHz 9 kHz to <5 MHz

For information on how frequencies 3.2 GHz and above are generated in
microwave instruments see Chapter 11, “Micro-Deck Assembly”

There are several adjustments related to the RF Output section found in the
performance verification and adjustment software for these instruments, which
will be covered later in this chapter.

Pulse Modulator (Option UNW)

The Pulse Modulator block is only used in instruments with option UNW,
Narrow Pulse Modulation.

The Pulse Modulator block on the A3 RF assembly is used for all frequencies in
RF instruments, but only below 3.2 GHz in microwave instruments. There is an
additional pulse modulator on the A7 Micro-Deck assembly for frequencies 3.2
GHz and above for microwave instruments.

The Pulse Modulator is made up of two electronic switches in series. The
modulator control circuitry can be driven by either the internal function
generator or an external pulse applied to the PULSE input on the rear panel.

The Pulse Modulator output is switched to either the input of the High Band or
Low Band block. It is not routed to either the Het Band or the Op-Amp band.
The Het Band block gets its input from the Low Band, and the Op-Amp band
gets its input from the Function Generator / Trigger Control section, which
controls any pulse modulation when that band is used.

High Band

The High Band block is only in the RF instruments, the microwave instruments
do not have it.

The High Band block contains amplifiers, ALC modulators, filtering, and ALC
detection for frequencies greater than 3 GHz in RF instruments.
Low Band

The Low Band block contains amplifiers, ALC modulators, filtering, and ALC
detection for frequencies of 250 MHz to 3 GHz in RF instruments. In microwave
instruments it is used from 250 MHz to just below 3.2 GHz.
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The Low Band signal can also be switched to provide the input to the Het Band
block.

Het Band

The heterodyne band block provides output frequencies from 5 MHz to just
below 250 MHz. It generates these frequencies by mixing Synthesizer
Multiplier / Divider section output frequencies of 1.005 GHz to just below 1.25
GHz with the 1 GHz frequency reference from the Reference section. The
resultant IF signal is then filtered and amplified to provide the 5 MHz to 250
MHz RF output signal.

Op-Amp Band

The Op-Amp Band provides output frequencies from 9 kHz to just below 5
MHz. The Op-Amp Band is generated using direct digital synthesis (DDS) from
the Function Generator / Trigger Control section. The DDS module uses the
same 50 MHz clock used as a reference in the Synthesizer section.

There is no ALC loop involved in this path. The frequencies are low enough that
op-amps are used as the amplifiers. These amplifiers have their own feedback
loop and therefore do not need an external control to keep them level over

temperature and time. Digital modulation in not available in the Op-Amp Band.

Output Attenuator

The Output Attenuator block is only in the RF instruments, the microwave
instruments do not have it.

The Output Attenuator block is made up of three different variable electronic
attenuators, Atten 1, Atten 2, and Atten 3. How these are used for the different
overall instrument attenuator settings can be seen in Table 10-3.
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Table 10-3 Attenuator Switching Versus User Selection
Attenuation Atten 1 Atten 2 Atten 3
Value 40 dB 10 dB 5 dB 20 dB 40 dB 10dB 5 dB

0

5 X
10 X X
15 X X
20 X X X
25 X X X
30 X X X X
35 X X X
40 X X X X
45 X X X X
50 X X X X X
b5 X X X
60 X X X X
65 X X X X
70 X X X X X
75 X X X X
80 X X X X X
85 X X X X X
90 X X X X X X
95 X X X X
100 X X X X X
105 X X X X X
110 X X X X X X
115 X X X X X
120 X X X X X X
125 X X X X X X
130 X X X X X X X
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In addition to three switchable attenuator sections, Atten 1 contains an input
selection switch as well as a bypass switch. It has the ability to switch in 5 dB
to b5 dB of attenuation.

Atten 2 contains only one switchable attenuator section, 20 dB.

In addition to three switchable attenuator sections, Atten 3 contains a bypass
switch and the reverse power sensing and protection circuitry. It has the ability
to switch in 5 dB to 55 dB of attenuation.

Automatic Level Control Section

The Automatic Leveling Control (ALC) loop provides leveled output power. The
ALC loop is a feedback control system that monitors RF power and maintains
power at the user-selected level.

There are two different Automatic Level Control sections, one for the RF
instruments and one for the microwave instruments. For the RF instruments
this section contains the reference DAC, temperature compensation DAC,
amplitude modulation amplifiers, output detector preamp, log amplifier, loop
integrator, unlevel detector, ALC amplifiers and filters. For the microwave
instruments this section contains only amplitude modulation amplifiers, output
detector preamp, ALC amplifiers and filters. For the microwave instruments
most of the automatic level control circuitry resides on the A7A1 Microwave
ALC board on the A7 Micro-Deck assembly.

There are several adjustments related to the Automatic Level Control section
found in the performance verification and adjustment software for these
instruments, which will be covered later in this chapter.

Closed Loop

In closed loop mode (ALC On) leveled output power is obtained by comparing a
detected voltage with a reference voltage. The detected voltage is generated
by coupling off a portion of the RF output signal and converting it to a DC
voltage using detector diodes. The reference voltage is generated using
calibrated DACs. When the reference and detected levels are not the same, the
ALC integrator output ramps up or down to increase or decrease the detected
level. If the integrator cannot achieve a match between the detected and
reference voltages, an unleveled indicator is displayed.

Open Loop

In open loop mode (ALC Off) leveled output power is obtained with a reference
voltage. The reference voltage is used to control the modulation drive current.
The reference voltage is determined by setting the desired power. It includes
the stored calibration data used to compensate for any losses that occur after
the detector.
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Amplitude Modulation (Option UNT)

The AM output of the Function Generator / Trigger Control section is used to
provide the modulating signal for analog amplitude modulation. This
modulating signal is amplified in the Automatic Level Control section and
summed with the ALC reference and temperature compensation DAC outputs.
This ultimately drives the ALC modulator diodes to provide the desired
amplitude modulation of the output signal.

Pulse Modulation (Option UNW)

For Pulse Modulation, ALC is only on for a short period within the pulse
duration. Outside this short period of time, ALC is in a holding state waiting for
the next pulse.

Microwave Instruments

While the majority of the ALC control circuitry is located on the A7 Micro-Deck
assembly for microwave instruments, they do use the Low Band and Het Band
modulator diodes on the A3 RF assembly for frequencies <3.2 GHz. They also
use the ALC detectors on the A3 RF assembly for Low Band and Het Band
below 2.0 GHz. For frequencies 2.0 GHz and higher the ALC detector is located
on the A7 Micro-Deck assembly.

Function Generator / Trigger Control Section

There are three main blocks in the Function Generator / Trigger Control
Section. They are:

— LF Function Generator
— Trigger Control
— Sweep Out Interface

There are a few adjustments related to the Function Generator / Trigger
Control section found in the performance verification and adjustment software
for these instruments, which will be covered later in this chapter.

LF Function Generator

Without option 303, Multifunction Generator, option UNT, AM, FM, Phase
Modulation, or option UNW, Narrow Pulse Modulation, the LF Function
Generator is not available for independent use.

The LF Function Generator has the ability to generate analog modulating
signals for amplitude modulation, frequency modulation, phase modulation,
and pulse modulation. It also has the ability to take externally generated
analog modulating signals through the rear panel EXT 1, EXT 2, and PULSE
inputs and route them to the internal analog modulators.

The LF Function Generator generates the 9 kHz to 5 MHz signal to the RF
Output section to drive the Op-Amp Band.
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If option 303 or option UNT is installed the LF Function Generator can route its
available functions to the rear panel LF OUT port.
Trigger Control

The Trigger Control is used to route either one of the instrument internal
trigger signals to the rear panel TRIG 1 or TRIG 2, or an external trigger to the
internal trigger circuitry.

Sweep Out Interface

The Sweep Out Interface is used by the sweep function of the instrument.
When a sweep is being run the instrument will generate a sweep ramp from O
to 10 volts DC that will track the progress of the sweep and output it to the rear
panel SWEEP OUT connector.

Instrument Interface Section

In addition to providing the RF output signal for the instrument, the A3 RF
assembly also provides many other instrument interface functions. These
include hosting the following:

— A4 Solid State Disk Drive (vector instruments)
— Ab CPU assembly
— Backup battery
— Power on and status circuitry
— Rear panel communication interface
— USB (Type A and B)
— LAN
— GPIB
— Rear panel Option 006 SD memory card interface
— Interface from A5 CPU to A6 Front Panel Interface

The location of each of these is shown in Figure 10-2.
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Figure 10-2 Instrument Interface Locations — A3 RF Assembly

Front Panel Interface
P5 A4 SSD Interface

J10

USB Type-B
J15

Backup Battery
A3BT1

USB Type-A
J14

Power On Circuitry LAN

A5 CPU Interface Option 006 SD  J12
P1 J13

Rear Panel BNC Input / Output Section

There are nine different rear panel BNC inputs and outputs that are used for
triggering the instrument, triggering an external device, providing a low
frequency function generator, locking the references of multiple instruments,
and other functions. A list of these connectors can be seen in Table 10-4, along
with other relevant information for each.

Table 10-4 Rear Panel BNC Input / Output Connectors
Connector Impedance  Usage Typical Level Damage Level

EXT 1 50Q Input +1Vp 5Vrms or 10 Vp
EXT 2 50Q Input +1Vp 5Vrms or 10 Vp
LF OUT 50Q Output Settable n/a
SWEEP OUT Low Output 0-10V Ramp n/a
PULSE 50 Q Input 0V=0ff,+1V=0n <-03and2>+5.3V
TRIG1 High Input / Output TTL or CMOS <-0band 2+b5V
TRIG 2 High Input / Output TTL or CMOS <-0.5and 2+5.5V
REF IN 50Q Input -3.5t0 +20 dBm
10 MHz OUT 50Q Output > +4 dBm n/a
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Many of these connectors can be internally routed to output different internally
generated signals. So, they may be configured by the user to provide different
output signals.
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A3 RF Assembly Troubleshooting

A3 RF assembly faults could manifest themselves in a broad range of failure
symptoms. While there are many circuits and multiple sections on the A3 RF
assembly it is very limited in the amount of measurement points for
troubleshooting. This section will address the most common failure symptoms.

To provide access to the internal circuitry required to perform the
troubleshooting procedures in this section the instrument outer cover and
inner top and bottom covers will first need to be removed. Refer to Chapter 15,
“Assembly Replacement,” for instructions on how to remove and reinstall
these covers.

Before replacing the A3 RF assembly be sure to see the “Pre Repair
Procedures” section in Chapter 16, “Pre and Post-Repair Procedures”

Reference Section

The only port that can be used to make a measurement of any of the Reference
section outputs is the rear panel 10 MHz OUT port. As shown in Table 10-4,

this output should be at a level of +4 dBm or greater. It should also always be
at 10 MHz, even if an external reference of a different frequency is being used.

If there is a problem with the Reference section of any sort, including the failing
of a Self Test or a performance verification test, do the following:

1. Verify the power supply voltages by seeing the “Power Supply Status
Quick-Check” section in Chapter 8, “Power Supply”

2. Verify that the instrument is using the factory calibration data by restoring
the data. See “Calibration Data Restore” in Chapter 3, “Instrument
Information and Calibration Data”

3. Run the “Reference Related Adjustments” listed later in this section.

4. If the failure persists, replace the A3 RF assembly.

Reference Unlocked

If there are any reference unlocked errors see the “512 Reference Unlocked”
section in Chapter 6, “Troubleshooting”

External Reference Not Detected

Use the following procedure to troubleshoot a 512 Reference Unlocked error
when using an external frequency reference:

1. Connect a 10 MHz signal with a power level of 0 dBm to the REF IN port on
the rear panel of the instrument. (The power level of the external reference
should be between -3 dBm and +20 dBm.)

2. Force the instrument to use the external reference by pressing FREQ,
More, Reference Oscillator, Ref Oscillator Source, Ext.
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3. If the instrument has option 1ER, flexible reference input, verify that the
FREQ, More, Reference Oscillator, Ref Oscillator Ext Freq setting is set to
10 MHz.

4. If the unlock persists, replace the A3 RF assembly.

Self Tests

There are a series of Self Tests related directly to the Reference section. They
are the 200 series tests. See Chapter 4, “Self Test,” for a description of each of
the tests. If there are Self Test failures, see Table 4-1 for instructions on how to
proceed with determining a resolution for the failure.

Before replacing an A3 RF assembly for a Reference section Self Test failure be
sure to run the “Reference Related Adjustments” listed later in this section.
Also, be sure to verify the power supply voltages by seeing the “Power Supply
Status Quick-Check” section in Chapter 8, “Power Supply”

Reference Related Adjustments

There are three Reference section related adjustments in the performance
verification and adjustment software. They are:

1. Reference VCO Tank DAC Calibration

This adjustment is used to determine the range at which the 100 MHz tank
circuit will operate, and then find the DAC value that provides the peak
power level from the oscillator.

2. Reference Internal Standard Calibration

This adjustment will tune the internal 10 MHz reference to deliver the
most accurate reference frequency to the instrument.

3. Reference VCO Kv Calibration

This adjustment is used to determine the tuning sensitivity of the internal
reference oscillator.

Synthesizer Section

There are no ports that can be used to make a direct measurement of any of
the Synthesizer section signals. The main indicator of a problem with the
Synthesizer section will be the presence of a Synthesizer Unlock error
message.

If there is a problem with the Synthesizer section of any sort, including the
failing of a Self Test or a performance verification test, do the following:

1. Verify the power supply voltages by seeing the “Power Supply Status
Quick-Check” section in Chapter 8, “Power Supply”

2. Verify that the instrument is using the factory calibration data by restoring
the data. See “Calibration Data Restore” in Chapter 3, “Instrument
Information and Calibration Data”
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3. Run the “Synthesizer Related Adjustments” listed later in this section.

4. If the failure persists, replace the A3 RF assembly.

Synthesizer unlocked

If there are any synthesizer unlocked errors see the “508 Synthesizer
Unlocked” section in Chapter 6, “Troubleshooting”

Self Tests

There are a series of Self Tests related directly to the Synthesizer section. They
are numbers 301 through 316. However, not all instruments use all the Self
Test in this range. See Chapter 4, “Self Test,” for a description of each of the
tests. If there are Self Test failures, see Table 4-1 for instructions on how to
proceed with determining a resolution for the failure.

Before replacing an A3 RF assembly for a Synthesizer section Self Test failure
be sure to run the “Synthesizer Related Adjustments” listed later in this
section. Also, be sure to verify the power supply voltages by seeing the “Power
Supply Status Quick-Check” section in Chapter 8, “Power Supply”
Synthesizer Related Adjustments

There are seven Synthesizer section related adjustments in the performance
verification and adjustment software. However, not all instruments use all the
adjustments. They are:

1. Synthesizer Offset Pretune Calibration
This adjustment is only applicable for MXG instruments.

This adjustment is used to determine the optimal offset pretune DAC
setting for each offset loop frequency. This data is then used to pretune
the offset loop to ensure that it locks to the correct frequency.

2. Synthesizer Offset Kv Calibration
This adjustment is only applicable for MXG instruments.

This adjustment is used to determine tuning sensitivity of the Offset phase
lock loop.

3. Synthesizer Sum Pretune Calibration

This adjustment is used to determine the optimal sum pretune DAC setting
for the sum loop frequencies. This data is then used to pretune the sum
loop and minimize switching times.

4. Synthesizer Sum Attenuation Calibration
This adjustment is only applicable for MXG instruments.

This adjustment is used to determine the sum attenuator value required to
achieve the optimal power level to the RF input of the sum mixer for
different sum loop frequencies.
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5. Synthesizer Sum Kv Calibration

This adjustment is used to determine tuning sensitivity of the sum phase
lock loop.

6. Synthesizer FracN Kv Calibration
This adjustment is only applicable for MXG instruments.

This adjustment is used to determine tuning sensitivity of the FracN phase
lock loop.

7. Synthesizer FM (Bessel) Calibration - (Option UNT)

This adjustment calibrates the out-of-band FM gain. For MXGs, this
involves both the FracN and sum loops. For CXGs and EXGs, this only
involves the sum loop.

Synthesizer Multiplier / Divider Section

There is one output port that can be measured from this section, but only for
certain instrument models. Since the output of this section can go to other
assemblies in addition to going to the RF Output section for certain instrument
models, measuring the output is something that will need to be done to isolate
certain signal level issues. To do this follow the procedure for the models listed
below.

N5171B, B5181B

For these instruments there is no additional output of this section that can be
measured.

N5166B, N5172B, N5182B

The output of this section can be measured at J2004, which is used to route
the signal to the A2 Vector BBG assembly input when digital modulation is
turned on. Use the following procedure to measure this output:

1. Return the instrument to a known state by pressing Preset.

2. Turn the modulation on by pressing Mod On/Off so that the LED below it
comes on.

3. Referring to Figure 10-3, remove semi-rigid cable W7.
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Figure 10-3 Synthesizer Multiplier / Divider Section Output - Vector

A3 J2004

w7

4. Tune the instrument to a frequency that exhibits the power level issue.
5. Connect a spectrum analyzer to A3 J2004.
6. Configure the spectrum analyzer with the following settings:
— Center Frequency = Frequency of signal source
— Span =10 MHz
— Reference Level = +10 dBm
7. Turn the signal path on by pressing 1/Q, I/Q On.

8. The power level of the signal at A3 J2004 should be at a fixed level of O
dBm, +/-6dB.

— If the power level measured is not 0 dBm, +/-6 dBm, replace the A3
RF assembly since there are no adjustments for this power level.

— If the power level measured is 0 dBm, +/-6 dB, the power level at
the output of the Synthesizer Multiplier / Divider section is correct.
The issue is somewhere farther down the signal path.
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N5173B, N5183B

The output of this section can be measured at J2004, which is used to route
the signal to the A7 Micro-Deck assembly input for frequencies of 3.2 GHz and
above. However, since the A7 Micro-Deck will multiply the frequency of the
signal to achieve the desired output frequency, the output frequency of this
section will not match the output frequency selected by the user. To calculate
the frequency at J2004 divide the instrument output frequency by the A7
Multiplier listed in Table 10-5.

Table 10-5 Synthesizer Multiplier / Divider Output Versus Output
Frequency
Output Frequency A7 Multiplier J2004 Frequency
3.2t05GHz 1 3.2t05GHz
>510 10 GHz 2 >2.51t0 5 GHz
>1010 20 GHz 4 >2.510 5 GHz
>20t0 40 GHz 8 >2.5t0 5 GHz

Use the following procedure to measure this output:
1. Return the instrument to a known state by pressing Preset.

2. Turn the output power on by pressing RF On/Off so that the LED below it
comes on.

3. Referring to Figure 10-4, remove semi-rigid cable W21 from A3 J2004.
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Figure 10-4 Synthesizer Multiplier / Divider Section Output - Microwave

A3 J2004

4. Tune the instrument to a frequency that exhibits the power level issue.
5. Connect a spectrum analyzer to A3 J2004.

6. Calculate the Synthesizer Multiplier / Divider output frequency by dividing
the frequency of the signal source output by the corresponding A7
Multiplier listed in Table 10-5.

7. Configure the spectrum analyzer with the following settings:
— Center Frequency = Frequency calculated in step 6
— Span =10 MHz
— Reference Level = +10 dBm

8. The power level of the signal at A3 J2004 should be at a fixed level of 0
dBm, +/-6dB.

— If the power level measured is not 0 dBm, +/-6 dBm, replace the A3
RF assembly since there are no adjustments for this power level.

— If the power level measured is 0 dBm, +/-6 dB, the power level at
the output of the Synthesizer Multiplier / Divider section is correct.
The issue is somewhere farther down the signal path.
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Self Tests

There are four Self Tests related directly to the Synthesizer Multiplier / Divider
section. They are numbers 317 through 320. See Chapter 4, “Self Test,” for a
description of each of the tests. If there are Self Test failures, see Table 4-1 for
instructions on how to proceed with determining a resolution for the failure.

Before replacing an A3 RF assembly for a Synthesizer Multiplier / Divider
section Self Test failure be sure to verify the power supply voltages by seeing
the “Power Supply Status Quick-Check” section in Chapter 8, “Power Supply

Synthesizer Multiplier / Divider Related Adjustments

There is only one Synthesizer Multiplier / Divider section related adjustment in
the performance verification and adjustment software. This adjustment is only
used for instrument with a frequency range option of 6 GHz or higher.

Synthesizer Bandcross Calibration

This adjustment is only used for instrument with a frequency range option
of 6 GHz or higher.

This adjustment is used to determine the optimal bandcross frequency
between two of the frequency bands in the Synthesizer Multiplier / Divider
section such that the 0.75 subharmonics are sufficiently suppressed. The
frequency bands of interest are the ones nominally from 3.0 GHz to 3.8 GHz
and 3.8 GHz to 4.8 GHz.

RF Output Section

There are two different RF Output sections used, one for the RF instruments
and one for the microwave instruments. The main difference between the two
is that the microwave instruments do not have the high band block or the
output attenuator block.

For RF instruments, the output of the RF Output section is the output of the
instrument. However, for microwave instruments the RF Output section goes
to the A7 Micro-Deck assembly for further filtering, detecting, and attenuation.
RF Instruments

If there is a problem with the RF Output section of any sort, including the failing
of a Self Test or a performance verification test, do the following:

1. Verify the power supply voltages by seeing the “Power Supply Status
Quick-Check” section in Chapter 8, “Power Supply”

2. Verify that the instrument is using the factory calibration data by restoring
the data. See “Calibration Data Restore” in Chapter 3, “Instrument
Information and Calibration Data”

3. Run the“RF Output Related Adjustments” listed later in this section.
4. If the failure persists, replace the A3 RF assembly.
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Microwave Instruments (N5173B, N5183B)

If the instrument is having a power level issue below 3.2 GHz it will need to be
isolated to either the A3 RF assembly or the A7 Micro-Deck assembly. If there
is a power level issue at 3.2 GHz and above, see the “N5173B, N5183B”
section in the “Synthesizer Multiplier / Divider Section” in this chapter.

To isolate a signal level issue less than 3.2 GHz between the A3 RF assembly
and the A7 Micro-Deck assembly use the following procedure:

1.
2.
3.

5.

Return the instrument to a known state by pressing Preset.
Turn the automatic leveling control off by pressing AMPTD, ALC Off.

Set power search to manual by pressing Power Search, Power Search,
Manual.

Turn the output power on by pressing RF On/Off so that the LED below it
comes on.

Referring to Figure 10-5, remove semi-rigid cable W20 from A3 J2002.

Figure 10-5 RF Output Section Output - Microwave

A3 J2002

6.

7.
8.

w20

Tune the instrument to a frequency and amplitude level that exhibits the
power level issue.

Connect a spectrum analyzer to A3 J2002.
Configure the spectrum analyzer with the following settings:

— Center Frequency = Frequency of signal source
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— Span =10 MHz
— Reference Level = +10 dBm

9. Since A3 J2002 is before the output attenuator on the A7 Micro-Deck
assembly the output level at A3 J2002 should be equal to the ALC Level.

To find the ALC Level press AMPTD, Atten/ALC Control, Atten Hold On and
read the Set ALC Level listed on the fourth softkey.

10.The power level of the signal at A3 J2002 should be equal to the ALC Level
displayed, +/-3dB.

— If the power level measured is not equal to the ALC Level, +/-3 dBm,
the problems is with the A3 RF assembly. Proceed to step 11.

— If the power level measured is equal to the ALC Level, +/-3 dB, the
power level at the output of the RF Output section is correct. The
issue is somewhere farther down the signal path on the A7
Micro-Deck assembly. See Chapter 11, “Micro-Deck Assembly,” for
further troubleshooting.

11.Verify the power supply voltages by seeing the “Power Supply Status
Quick-Check” section in Chapter 8, “Power Supply”

12.Verify that the instrument is using the factory calibration data by restoring
the data. See “Calibration Data Restore” in Chapter 3, “Instrument
Information and Calibration Data”

13.Run the “RF Output Related Adjustments” listed later in this section.
14.If the failure persists, replace the A3 RF assembly.

Unlevel

If there are any ALC issues, see “Unleveled Issues” in Chapter 6,
“Troubleshooting”

Amplitude Modulation

If there are any amplitude modulation issues, see “Amplitude Modulation
Issues (Option UNT)” in Chapter 6, “Troubleshooting”

Pulse Modulation

If there are any pulse modulation issues, see “Pulse Modulation Issues (Option
UNW)” in Chapter 6, “Troubleshooting”

Self Tests

There is a series of Self Tests related directly to the RF Output section. They are
the 400 series tests. See Chapter 4, “Self Test,” for a description of each of the
tests. If there are Self Test failures, see Table 4-1 for instructions on how to
proceed with determining a resolution for the failure.
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Before replacing an A3 RF assembly for a RF Output section Self Test failure be
sure run the “RF Output Related Adjustments” listed later in this section. Also,
be sure to verify the power supply voltages by seeing the “Power Supply
Status Quick-Check” section in Chapter 8, “Power Supply”

RF Output Related Adjustments

There are seven RF Output section related adjustments in the performance
verification and adjustment software. They are:

1.

ALC Linearity Calibration

This adjustment is used to linearize the ALC circuitry.

. Absolute Power Calibration

This adjustment is used to find the power level associated with the mid
vernier point. It also finds the correction factors for the 0 and 5 dB
attenuator steps.

Op Amp Band Power Calibration

This adjustment is used to set the Op-Amp band power gain and offset
values.

. ALC Calibration

This adjustment is used to fill the power versus ref DAC lookup table.

. Attenuator Calibration

This adjustment is used to find the amplitude correction for each
attenuator step.

Open Loop Power Calibration

This adjustment is used to align the ALC open loop performance with the
closed loop accuracy.

Op Amp Band Attenuator Calibration

This adjustment is used to find the amplitude correction for each
attenuator step in the Op-Amp band.

Automatic Level Control Section

If there are any ALC issues, see “Unleveled Issues” in Chapter 6,
“Troubleshooting”

Function Generator / Trigger Control Section

There are three section in the Function Generator / Trigger Control Section that
will be covered in this section. They are:

— LF Function Generator

— Trigger Control
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— Sweep Out Interface

LF Function Generator

This functionality is only available with either option UNT, AM, FM, Phase
Modulation or 303, Multifunction Generator. However, it is also used to provide
the modulation signal for option UNW, Narrow Pulse Modulation.

The LF Function Generator provides the modulating signals for analog
amplitude modulation, frequency modulation, phase modulation, and pulse
modulation. If there is a problem with any of these internal analog modulation
functionalities the problem could be the result of a fault with the LF Function
Generator.

Amplitude Modulation

If there is a problem with amplitude modulation see the “Amplitude
Modulation Issues (Option UNT)” section in Chapter 6, “Troubleshooting,” to
troubleshoot the issue.

Pulse Modulation

If there is a problem with pulse modulation see the “Pulse Modulation Issues
(Option UNW)” section in Chapter 6, “Troubleshooting,” to troubleshoot the
Issue.

LF Function Generator Related Adjustments

There are three LF Function Generator related adjustments in the performance
verification and adjustment software. They are:

1. AM Calibration
This adjustment is only applicable with option UNT.
This adjustment calibrates the AM gain and offset.
2. LF Output Calibration
This adjustment is only applicable with option UNT or 303.

This adjustment is used to calibrate the gain and offset for the LF Output
port.

3. External Mod Inputs Calibration
This adjustment is only applicable with option UNT.

This adjustment is used to calibrate the gain and offset for each of the two
external modulation inputs (EXT 1 and EXT 2) to the ADC.

Trigger Control

See the “TRIG 1 and TRIG 2” section of the “Rear Panel BNC Input / Output
Section” later in this chapter.
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Sweep Out Interface

See the “SWEEP OUT” section of the Rear “Rear Panel BNC Input / Output
Section” later in this chapter.

Instrument Interface Section

For problems with the instrument communication, see the “Communication
Issues” section in Chapter 6, “Troubleshooting”

Rear Panel BNC Input / Output Section

There are multiple rear panel BNC connectors on the A3 RF assembly. Some of
these rear panel connectors can be configured to perform many different tasks,
some both inputs and outputs, and some for optional functionality. The
procedures for verifying the functionality of these ports will use the most basic
functionalities that can be used without the existence of optional features if
possible. To verify the functionality of these connectors, follow the procedures
below.

EXT 1 and EXT 2
This procedure is only applicable with option UNT, AM, FM, Phase Modulation.

This procedure will verify that each of the two external modulation inputs are
functioning properly. It will use the two external modulation inputs to
amplitude modulate the instrument output. It assumes that the internal
amplitude modulation is working properly. If there is a problem with amplitude
modulation when the modulating source is internal, resolve that issue before
proceeding with this procedure.

This procedure will require the use of a function generator and a spectrum
analyzer.

1. Return the instrument to a known state by pressing Preset.

2. Turn both the output power and modulation on by pressing RF On/Off and
Mod On/Off so that the LEDs below them come on.

3. Connect the source RF output to the input of a spectrum analyzer.
4. Setup the spectrum analyzer with the following settings:

— Center frequency =1 GHz

— Span=0Hz

— Resolution Bandwidth = 3 MHz

— Scale Type = Linear

— Reference level = 300 mV

— Sweep Time =5ms
5. Tune the instrument to 1 GHz by pressing FREQ, 1 GHz.
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6. Set the power level to 0 dBm by pressing AMPTD, 0 dBm.

7. Turn amplitude modulation on by pressing AM, AM On.

8. Set the AM Source to EXT 1 by pressing AM Source, EXT 1.

9. Set the depth of modulation to 50% by pressing AM Depth, 50%.

10.At this point there should be a flat line on the display of the spectrum
analyzer at about 200 mV.

11.Setup the function generator with the following settings:
— Function = Sinewave
— Frequency = 1 kHz
— Amplitude =1 Vpp
— Offset=0V
12.Connect the function generator output to the rear panel EXT 1 connector.

13.The signal on the spectrum analyzer display should now be a 1 kHz
sinewave signal, as shown in Figure 10-6.

Amplitude Modulation Triggered By EXT 1

AMKr1 1.000 000 kHz
Ref 299.9 mV 1.000 (V/V)

y ¢

S AN EERVAN BN /AN A

210 v
180 mv / \
150 iy

Center 1.000000000 GHz Span 0 Hz

Res BW 3.0 MHz VBW 3.0 MHz Sweep 5.000 ms (1001 pts)

14.Change the AM source to EXT 2 by pressing AM Source, EXT 2.
15.The signal on the spectrum analyzer should now be a flat line again.

16.Move the function generator output from the rear panel EXT 1 input to
EXT 2.

17.The signal on the spectrum analyzer should again be a 1 kHz sinewave
signal, as shown in Figure 10-6.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



RF Assembly
A3 RF Assembly Troubleshooting

18.If either of the EXT inputs is not working run the External Mod Inputs
Calibration adjustment from the performance verification software. If this
does not correct the problem, replace the A3 RF assembly.

LF OUT

This procedure is only applicable with option 303, Multifunction Generator or
option UNT, AM, FM, Phase Modulation.

This procedure will verify that the LF output is functioning properly. It will
require the use of an oscilloscope.

1. Return the instrument to a known state by pressing Preset.

2. Turn the modulation on by pressing Mod On/Off so that the LED below it
comes on.

3. Connect the source rear panel LF OUT connector to channel 1 of an
oscilloscope.

4. Setup the oscilloscope with the following settings:
— Channel 1 volts per division = 500 mV
— Horizontal Scale per division = 500 us

5. Set the LF output impedance to 1 MQ by pressing LF Out, More, Load
Impedance 1 MOhm.

6. Set the LF amplitude to 1 Vpp by pressing More, LF Out Amplitude Into 1
MOhm, 1 V.

7. Set the LF frequency to 1 kHz by pressing Setup LF Out Source, LF Out
Freq, 1 kHz.

8. Turn the LF output on by pressing LF Out, LF Out On.

9. The signal on the oscilloscope display should now be a 1 kHz sinewave
signal, as shown in Figure 10-7.
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LF OUT - Sinewave Signal
0 5000/ @ 3] [ 00s 50006 Auto § [ 00V

Freq(l }: 1.000kHz

10.The waveform generated can be changed to either Sine, Triangle, Square,
Pos Ramp, or Neg Ramp by pressing LF Out, Setup LF Out Source, LF Out
Waveform and selecting the desired waveform. The Triangle waveform is
shown in Figure 10-8.

LF OUT - Triangle Wave Signal
5007/ B ] ] 00s 50008 Auto § ] 00V

Freg(1): 1.000kHz

11.If any of the LF OUT waveforms are not being generated properly run the
LF Output Calibration adjustment from the performance verification
software. If this does not correct the problem, replace the A3 RF assembly.
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SWEEP OUT

This procedure will verify that the SWEEP OUT output is functioning properly. It
will require the use of an oscilloscope.

1. Return the instrument to a known state by pressing Preset.

2. Connect the source rear panel SWEEP OUT connector to channel 1 of an
oscilloscope.

3. Setup the oscilloscope with the following settings:
— Channel 1 volts per division =2 V
— Horizontal Scale per division = 50 ms
4. Turn the step sweep on by pressing Sweep, Sweep, Freq On.

5. The signal on the oscilloscope display should now be a 0 to 10 V ramp
with a duration of approximately 225 ms, as shown in Figure 10-9.

Figure 10-9 SWEEP OUT Ramp Signal
0 200v/ B ] 00s 50008/ Trigd %

6. If the SWEEP OUT waveform is not being generated properly, replace the
A3 RF assembly.
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PULSE

This procedure will verify that the PULSE input is functioning properly. While
the use of this input may typically be thought of as a trigger for pulse
modulation, it can also be used without the pulse modulation option. Because
of this there are two procedures below for testing the functionality of this input;
one that will use the input to trigger the start of a sweep, and one that will use
it as an external pulse for pulse modulation if option UNW, Narrow Pulse
Modulation is installed.

Without Option UNW

This procedure assumes that the sweep function of the instrument is
functioning properly when using an internal trigger signal. If there is a problem
with the sweeping of the signal using an internal trigger, resolve that issue
before proceeding with this procedure.

This procedure will require the use of a function generator and a spectrum
analyzer.

1. Return the instrument to a known state by pressing Preset.

2. Turn the output power on by pressing RF On/Off so that the LED below it
comes on.

3. Connect the source RF output to the input of a spectrum analyzer.
4. Setup the spectrum analyzer with the following settings:
— Center frequency = 150 MHz
— Span =100 MHz
— Reference level = 0 dBm
5. Tune the source frequency to 150 MHz by pressing FREQ, 150 MHz.
6. Set the source power level to -10 dBm by pressing AMPTD, -10 dBm.

7. At this point there should a signal at the center of the spectrum analyzer
display at -10 dBm.

8. Set the sweep start frequency to 100 MHz by pressing SWEEP, Configure
Step Sweep, Freq Start, 100 MHz.

9. Set the sweep stop frequency to 200 MHz by pressing Freq Stop,
200 MHz.

10.Set the trigger type to trigger and run by pressing SWEEP, More, Sweep
Trigger, Trigger Type, Trigger and Run.

11.Set the trigger to the PULSE input by pressing EXT, Pulse.
12.Setup the function generator with the following settings:
— Function = Square Wave

— Frequency = 500 mHz
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— Amplitude =1 Vpp

— Offset=0.5V
13.Connect the function generator output to the rear panel PULSE input
connector.

14.Turn the sweep on by pressing SWEEP, Sweep, Freq On.

15.At this point the signal on the spectrum analyzer display should be
sweeping across the frequency range every two seconds.

16.If the signal is not sweeping across the spectrum analyzer display replace
the A3 RF assembly.

With Option UNW

This procedure assumes that the pulse modulation function of the instrument
is functioning properly when using the internally generated pulse source. If
there is a problem with pulse modulation when using an internal source,
resolve that issue before proceeding with this procedure.

This procedure will require the use of a function generator and a spectrum
analyzer.

1. Return the instrument to a known state by pressing Preset.

2. Turn both the output power and modulation on by pressing RF On/Off and
Mod On/Off so that the LEDs below them come on.

3. Connect the source RF output to the input of a spectrum analyzer.

4. Setup the spectrum analyzer with the following settings:

Center frequency = 1 GHz
Span =0 Hz

Sweep Time =2 ms

Reference level = 0 dBm

5. Tune the source frequency to 1 GHz by pressing FREQ, 1 GHz.
6. Set the source power level to -10 dBm by pressing AMPTD, -10 dBm.

7. At this point there should a flat line across the spectrum analyzer display
at-10 dBm.

8. Set the pulse modulation source to external by pressing Pulse, Pulse
Source, More, EXT Pulse.

9. Setup the function generator with the following settings:
— Function = Square Wave
— Duty Cycle = 20%
— Frequency =1 kHz
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— Amplitude =1 Vpp
— Offset=0.5V

10.Connect the function generator output to the rear panel PULSE input
connector.

11.Turn pulse modulation on by pressing Pulse, Pulse On.
12.Set the spectrum analyzer to video trigger with a trigger level of -30 dBm.

13.At this point the signal on the spectrum analyzer display should be a
pulsed signal with a pulse width of 200 us and a period of 1 ms, as shown
in Figure 10-10.

Pulse Modulation - PULSE Input

10 dBidiv ~ Ref 0.00 dBm
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Center 1.000000000 GHz Span 0 Hz
Res BW 910 kHz VBW 910 kHz Sweep 2.000 ms (1001 pts)

14.If the signal is not pulsed, as seen in Figure 10-10, replace the A3 RF
assembly.

TRIG 1 and TRIG 2

The TRIG 1 and TRIG 2 rear panel connectors can each be used as either an
input or an output.

Input

This procedure assumes that the sweep function of the instrument is
functioning properly when using an internal trigger signal. If there is a problem
with the sweeping of the signal using an internal trigger, resolve that issue
before proceeding with this procedure.

This procedure will require the use of a function generator and a spectrum
analyzer.

1. Return the instrument to a known state by pressing Preset.
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2. Turn the output power on by pressing RF On/Off so that the LED below it
comes on.

3. Connect the source RF output to the input of a spectrum analyzer.
4. Setup the spectrum analyzer with the following settings:
— Center frequency = 150 MHz
— Span =100 MHz
— Reference level = 0 dBm
5. Tune the source frequency to 150 MHz by pressing FREQ, 150 MHz.
6. Set the source power level to -10 dBm by pressing AMPTD, -10 dBm.

7. At this point there should a signal at the center of the spectrum analyzer
display at -10 dBm.

8. Set the sweep start frequency to 100 MHz by pressing SWEEP, Configure
Step Sweep, Freq Start, 100 MHz.

9. Set the sweep stop frequency to 200 MHz by pressing Freq Stop,
200 MHz.

10.Set the trigger type to trigger and run by pressing SWEEP, More, Sweep
Trigger, Trigger Type, Trigger and Run.

11.Set the trigger to external and the TRIG 1 input by pressing EXT, Trigger 1.

12.Setup the function generator with the following settings:

Function = Square Wave

Frequency = 500 mHz

Amplitude =1 Vpp
Offset=0.5V

13.Connect the function generator output to the rear panel TRIG 1 connector.

14.Turn the sweep on by pressing SWEEP, Sweep, Freq On.

15.At this point the signal on the spectrum analyzer display should be
sweeping across the frequency range every two seconds.

16.If the signal is not sweeping across the spectrum analyzer display replace
the A3 RF assembly.

17.Set the trigger to the TRIG 2 input by pressing SWEEP, More, Sweep
Trigger, EXT, Trigger 2.

18.Move the function generator output from the TRIG 1 rear panel connector
to TRIG 2.

19.The signal on the spectrum analyzer display should again be sweeping
across the frequency range every two seconds.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide 219



220

RF Assembly
A3 RF Assembly Troubleshooting

20.If the signal is not sweeping across the spectrum analyzer display replace
the A3 RF assembly.

Output
This procedure will require the use of an oscilloscope.
1. Return the instrument to a known state by pressing Preset.
2. Connect the rear panel TRIG 1 connector to channel 1 of an oscilloscope.
3. Connect the rear panel TRIG 2 connector to channel 2 of an oscilloscope.
4. Setup the oscilloscope with the following settings:

— All channel volts per division =2V

Horizontal Scale per division = 10 ms

5. Set the sweep start frequency to 100 MHz by pressing SWEEP, Configure
Step Sweep, Freq Start, 100 MHz.

6. Set the sweep stop frequency to 200 MHz by pressing Freq Stop,
200 MHz.

7. Set the number of sweep points to 10 by pressing # Points, 10, Enter.

8. Configure the BNC connector routing by pressing SWEEP, More, More,
Route Connectors & Set Polarity:

— Route to Trig 1 BNC, More, Sweep Run
— Route to Trig 2 BNC, Sweep Trig Out
9. Turn the step sweep on by pressing Sweep, Sweep, Freq On.

10.Channel 1 on the oscilloscope display should now be a positive pulse with
a width of approximately 65 ms, and channel 2 should be a series of ten
pulses within the length of the channel 1 pulse, as shown in Figure 10-11.

If option UNZ, Fast Switching, is installed the oscilloscope horizontal
scale can be set to 5 ms per division and the channel 1 pulse width
should only be approximately 25 ms.
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Figure 10-11  TRIG 1 and Trig 2 Sweep Out Signals
200v/ @ 200v/ @ ] 10002/ Trigd § W

11.If either of the signals on the oscilloscope is not working, replace the A3
RF assembly.
REF IN

The standard external reference that can be used to lock the instrument to an
external device or system is a 10 MHz sinewave signal with a power level of
-3.5 to +20 dBm. However, with option 1ER, Flexible Reference Input, the
frequency of the reference input signal can vary from 1T MHz to 50 MHz. So,
there are two procedures for verifying the functionality of this input.

Standard

To verify the functionality of the standard 10 MHz external reference input, use
the following procedure. This procedure will require the use of an additional
signal source that will be used as a reference frequency that can be varied in
power.

1. Return the instrument to a known state by pressing Preset.

2. Set the instrument frequency reference selection to auto by pressing
FREQ, More, Reference Oscillator, Ref Oscillator Source, Auto.

Verify that the EXTREF indicator (Shown in Figure 10-12) is not on.
Tune the additional signal source to 10 MHz.

Set the power level of the additional source to O dBm.

o a & w

Connect the output of the additional signal source to the rear panel REF IN
connector.

7. Verify that the EXTREF indicator is now on, as shown in Figure 10-12.
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External Reference Indicator
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8. Reduce the power level of the additional source to -3 dBm and verify that
the EXTREF indicator is still on and that there is no reference unlock error
on the display.

Increase the power level of the additional source to +20 dBm (or as high as
it will go below this level) and verify that the EXTREF indicator is still on
and that there is no reference unlock error on the display.

If the EXTREF indicator does not come on, or there is a reference unlock
error when the power level is set within the limits, replace the A3 RF
assembly.

Option 1ER

To verify the functionality of the option TER flexible external reference input,
use the following procedure. This procedure will require the use of an
additional signal source that will be used as a reference frequency that can be
varied in power and frequency.

During this procedure the “612, Reference unlock” error will come on along
with the UNLOCK indicator. As long as this is while the additional source is set
to a different frequency than the Ref Oscillator Ext Freq setting it can be
ignored. Once the settings are synchronized the UNLOCK indicator will clear
itself if there is no problem and pressing the Cancel/(Esc) button can be used
to clear the unlock error at the bottom of the display.

1. Return the instrument to a known state by pressing Preset.

2. Set the instrument frequency reference selection to auto by pressing
FREQ, More, Reference Oscillator, Ref Oscillator Source, Auto.

Verify that the EXTREF indicator (Shown in Figure 10-12) is not on.
Tune the additional signal source to 10 MHz.

Set the power level of the additional signal source to 0 dBm.

o g &~ W

Connect the output of the additional signal source to the rear panel REF IN
connector.

7. Verify that the EXTREF indicator is now on, as shown in Figure 10-12.
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Power Level Test

8. Reduce the power level of the additional source to -3 dBm and verify that
the EXTREF indicator is still on and that there is no reference unlock error
on the display.

9. Increase the power level of the additional source to +20 dBm (or as high as
it will go below this level) and verify that the EXTREF indicator is still on
and that there is no reference unlock error on the display.

10.If the EXTREF indicator does not come on, or there is a reference unlock
error when the power level is set within the limits, replace the A3 RF
assembly.

Frequency Test
11.Set the power level of the additional signal source to 0 dBm.
12.Tune the additional signal source to 1 MHz.

13.Change the external reference frequency to 1 MHz by pressing FREQ,
More, Reference Oscillator, Ref Oscillator Ext Freq, 1 MHz.

14.Clear the errors that occurred while the frequencies were being changed
by pressing Error, Clear Error Queue(s).

15.Verify that no errors return once they are cleared.
16.Verify that the EXTREF indicator is now on, as shown in Figure 10-12.

17.Repeat steps 12 to 16 for a frequency of 50 MHz as well as any other
frequency of interest between 1 MHz and 50 MHz.

18.If there are any unlock errors that do not clear when both the frequency
settings are the same, or the EXTREF indicator does no come on, replace
the A3 RF assembly.

Additionally, testing with any combination of power level and frequency used
can be performed as long as the limits of both do not exceed the limits used in
this testing.

10 MHz OUT

The rear panel 10 MHz OUT connector should always have a 10 MHz signal at
>+4 dBm. Use the following procedure to verify this.

1. Return the instrument to a known state by pressing Preset.

2. Connect the rear panel 10 MHz OUT connector to the input of a spectrum
analyzer.

3. Setup the spectrum analyzer with the following settings:
— Center frequency = 10 MHz
— Span =1 MHz

— Reference level = +10 dBm
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4. Verify that the power level is +4 dBm or greater, accounting for any cable

loss, and

that the frequency is 10 MHz +/-1 Hz, as shown in Figure 10-13.

5. If the power level or frequency does not meet the requirements run the
“Reference Related Adjustments” listed earlier in this chapter. If they do
not resolve the problem, replace the A3 RF assembly.
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What You Will Find in This Chapter

This chapter provides information on the following:
A7 Micro-Deck Assembly Overview on page 226
A8 BNC Bypass Board Overview on page 232
A7 Micro-Deck Assembly Troubleshooting on page 233
A8 BNC Bypass Board Troubleshooting on page 239
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A7 Micro-Deck Assembly Overview

Refer to Chapter 13, “Block Diagrams,” for a visual description of the major
blocks of circuitry contained in the A7 Micro-Deck assembly.

The information in this chapter is for the N5173B and N5183B instruments,
which will be referred to as microwave instruments since they have the ability
to operate above 6 GHz.

The part number and serial number used for identifying the A7 Micro-Deck
assembly installed in an instrument can be seen as the MW entry on the
Utility, Instrument Info, Installed Board Info screen, as shown in Figure 11-1.
This part number and serial number is actually the information for the A7A1
Microwave ALC assembly.

Figure 11-1 Installed Board Info Screen
Board Info

20.000 000 000 000 etz

Installed Board Information

Hame Partg/Revs  Serials HUID OFR PIC Opts Extr
RF NS5180-60151 23130600002 0001 000 000 0000 0000
Analog FPGA 7,1db0,1501:cd38
PCI FPGA 7,0130,0000: feb9
Ref FPGA 2,12ba,131a:daza
Sunth FPGAR 12d,0000,0000:0000
M NS180-60172 23145100061 0001 000 000 0000 0000
PCI FPGA 2,18ad ,0f1f:d832
CPU 0960-3295 TO147 0001 000 0000 0000
Front Panel N5180-60158 13130200383 0001 000 0000 0000 0000
Firmuare 2.02
Boot Code 2.02

The A7 Micro-Deck assembly is made up of six major sections. They are:
— A7A1 Microwave ALC

— A7A2 20 GHz Frequency Multiplier

— A7A3 Mod-Filter

— A7A4 40 GHz Doubler

— A7Ab, A7A6, A7A7 Directional Coupler / Detector

— A7AT1 Attenuator
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Self Tests

There is an extensive number of Self Tests for the A7 Micro-Deck assembly. All
the 1100, 1200, 1300, and 1400 series Self Tests are for the A7 Micro-Deck
assembly. See Chapter 4, “Self Test,” for more information on these tests. The
A7 Micro-Deck assembly Self Tests will also be discussed in the “A7
Micro-Deck Assembly Troubleshooting” section later in this chapter.

Calibration Data

Calibration data for the assembly is stored on the A7AT Microwave ALC
assembly. This is data that was either written to the assembly when the
instrument was produced at the factory or by an adjustment in the
performance verification and adjustment software. Also, replacement A7
Micro-Deck assemblies come from the factory with calibration data stored in
them. See “Calibration Data” in Chapter 3, “Instrument Information and
Calibration Data,” for more information on the instrument calibration data.

Adjustments

There are several adjustments related to the A7 Micro-Deck assembly found in
the performance verification and adjustment software for these instruments,
which will be covered later in this chapter.

For discussion purposes, it is assumed that microwave instruments all
have the option to operate up to 40 GHz (Option 540). The frequency
range of each instrument may vary, but any major difference will be called
out in the different overview sections.
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Frequency Range

There are four frequency range options available in the microwave instruments,
as shown in Table .

Frequency Range Option Frequency Range
513 9 kHz to 13 GHz
520 9 kHz to 20 GHz
532 9 kHz to 31.8 GHz
540 9 kHz to 40 GHz

To cover the different frequency range options there are two variations of the
A7 Micro-Deck assembly. One is for the option 513 and 520 instruments, and
the other is for the option 532 and 540 instruments. The main difference
between these two assemblies is that the one for the option 532 and 540
instruments has the addition of the A7A4 40 GHz Doubler assembly.

Signal Path

There are two main signal paths on the A7 Micro-Deck. They are:
9 kHz to <3.2 GHz

Below 3.2 GHz the signal comes from J2002 of the A3 RF assembly to J3 of the
A7A3 Mod-Filter assembly. From there it is switched into the RF output path of
the source as needed. However, there are no amplifiers or modulators in the
path for these frequencies on the A7 Micro-Deck assembly, all amplitude level
adjustments are made on the A3 RF assembly. The only exception to this would
be if option TET is installed, which would enable the A7AT1 Attenuator, which
would work in conjunction with the ALC circuitry to achieve the amplitude
range desired.

3.2 GHz and Above

For frequencies of 3.2 GHz and above, the signal comes from J2004 of the A3
RF assembly to J1 of the A7A2 20 GHz Frequency Multiplier assembly. The
frequency range of this signal is 2.5 GHz to 5 GHz. Depending on the desired
output frequency, the A7A2 20 GHz Frequency Multiplier will either pass it
through as is, multiply it by two, or multiply it by four, as seen in Table .

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Micro-Deck Assembly
A7 Micro-Deck Assembly Overview

Desired Output Frequency Multiplier Input Frequency
3.2 GHzto 5 GHz 1 3.2 GHz to 5 GHz
5GHzto 10 GHz 2 2.5GHzto 5 GHz
10 GHz to 20 GHz 4 25GHzto 5 GHz

For frequencies above 20 GHz the A7A4 40 GHz Doubler is used to double the
10 GHz to 20 GHz output of the A7A2 20 GHz Frequency Multiplier.

The 3.2 GHz to 20 GHz output of the A7A2 Frequency Multiplier assembly is at
a fixed amplitude level.

The output of the A7A2 Frequency Multiplier is routed to the A7A3 Mod-Filter
assembly which contains the ALC modulator, pulse modulator, amplifiers, and
a bank of lowpass filters. The drive voltages for the modulators comes from the
A7A1 Microwave ALC assembly.

For instrument with option 532 (31.8 GHz) or 540 (40 GHz) the A7A4 40 GHz
Doubler assembly is also included. This takes the 10 GHz to 20 GHz output of
the A7A3 Mod-Filter and multiplies it by two to produce the 20 GHz to 40 GHz
frequencies.

The signal is then routed to the A7A5 Directional Coupler that has the A7A6

High Band Detector attached to the coupled port. While all frequencies pass
through the A7Ab Directional Coupler, the A7A6 High Band Detector is only

used for frequencies of 2 GHz and above. The output of the A7A6 High Band
Detector is routed to the A7AT Microwave ALC assembly.

The signal is then routed to the A7AT1 Attenuator. Instruments with option 1E1
(Step Attenuator) have the ability to use the A7AT1 Attenuator to reduce the
power level of the signal beyond the range of the ALC modulators. Instruments
without option TE1 still have the A7ATT Attenuator installed in them, but it will
always be set to bypass all of the internal attenuator sections.

Automatic Level Control

For an overall description of the Automatic Leveling Control (ALC) system see
the “Automatic Level Control Section” in Chapter 10, “RF Assembly”

The microwave instruments have the ability to be hardware leveled by either
the internal ALC detectors or an external detector. For internal leveling there
are three band breaks in the ALC circuitry.

5 MHz to <2.0 GHz

In this frequency range the ALC detector and modulators used are both on the
A3 RF assembly.

2.0 GHz to <3.2 GHz
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In this frequency range the ALC detector used is on the A7 Micro-Deck and the
modulators are on the A3 RF assembly.

3.2 GHz and Above

In this frequency range the ALC detector and modulator used are both on the
A7 Micro-Deck assembly.

Below 5 MHz the automatic leveling control is handled by feedback loops of
the op-amps that are used for this frequency range.

For external leveling control the same band breaks listed above apply with the
only change being that the ALC detector is always external.

Amplitude Modulation

The modulating drive signal for all amplitude modulation is generated in the
Function Generator / Trigger Control section of the A3 RF assembly. However,
there are ALC modulators that are used to amplitude modulate the output
signal on both the A3 RF assembly and the A7A3 Mod-Filter on the A7
Micro-Deck assembly. The modulators on the A3 RF assembly are used for
frequencies less than 3.2 GHz, while the modulator on the A7 Micro-Deck
assembly is used for frequencies of 3.2 GHz and higher.

Pulse Modulation

The modulating drive signal for all pulse modulation is generated in the
Function Generator / Trigger Control section of the A3 RF assembly. However,
there are pulse modulators on both the A3 RF assembly and the A7A3
Mod-Filter on the A7 Micro-Deck assembly. The modulators on the A3 RF
assembly are used for frequencies less than 3.2 GHz, while the modulator on
the A7 Micro-Deck assembly is used for frequencies of 3.2 GHz and higher.

Option TET Step Attenuator

The automatic leveling control (ALC) system can only control the power level
across a finite range. Instruments with option 1ET1 use the A7AT1 Attenuator to
reduce the power level of the signal beyond the range of the ALC modulators.
The A7AT1 Attenuator has five attenuator sections. How these sections are
used to achieve the desired attenuation values is shown in Table .
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A7AT1 Section

Atten Setting
5dB 10dB 20dB 40dB 40 dB
0dB
5dB X
15dB X X
25dB X X
35dB X X X
45dB X X
55dB X X X
65 dB X X X
75dB X X X X
85dB X X X
95dB X X X X
105dB X X X X
115dB X X X X X

Instruments without option 1ET still have the A7AT1 Attenuator installed in
them. They will always bypass all the internal attenuator sections.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide 231



Micro-Deck Assembly
A8 BNC Bypass Board Overview

A8 BNC Bypass Board Overview

The A8 BNC Bypass board isolation circuit is a filter that minimizes interference
caused when external equipment is connected to the rear panel external ALC
IN connector. The circuit isolates DC voltage and high frequency signal
components that might be present between different grounding paths.

232 Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Micro-Deck Assembly
A7 Micro-Deck Assembly Troubleshooting

A7 Micro-Deck Assembly Troubleshooting

A7 Micro-Deck assembly faults could manifest themselves in a broad range of
failure symptoms. While there are many assemblies on the A7 Micro-Deck
assembly it can only be replaced as an assembly, so isolating the fault to one
of the lower level assemblies will not be necessary. The goal of the procedures
found in this section will be to determine if a fault is caused by this assembly or
not.

To provide access to the internal circuitry required to perform some of the
troubleshooting procedures in this section the instrument outer cover and
inner top cover will first need to be removed. Refer to Chapter 15, “Assembly
Replacement,” for instructions on how to remove and reinstall these covers.

Before replacing the A7 Micro-Deck assembly be sure to do the following:

1. Verify the power supply voltages by seeing the “Power Supply Status
Quick-Check” section in Chapter 8, “Power Supply”

2. Verify that the instrument is using the factory calibration data by restoring
the data. See “Calibration Data Restore” in Chapter 3, “Instrument
Information and Calibration Data”

3. Run the A7 Micro-Deck Related Adjustments listed later in this section.

If it has been determined that the A7 Micro-Deck needs to be replaced see the
“Pre Repair Procedures” section in Chapter 16, “Pre and Post-Repair
Procedures,” before removing the defective assembly.

Signal Path

Generally speaking, if an instrument has a power level issue only below 3.2
GHz, it will most likely be due to a problem with the A3 RF assembly. If the
problem exists only at 3.2 GHz or above, it will most likely be due to a problem
with the A7 Micro-Deck assembly. If the problem is both below and above 3.2
GHz, it could be due to a problem with either the A3 RF assembly or the A7
Micro-Deck assembly. Since a power level issue will almost always be
accompanied by an unleveled condition, the cause of a power level issue can
be verified by using the procedure for these instruments found in the
“Unleveled Issues” section of Chapter 6, “Troubleshooting”

If there is a power level issue and there is no unlevel error the most likely cause
will be the A7AT1 Attenuator, as it is outside of the ALC loop.

Automatic Leveling Control

If there are any ALC issues, see “Unleveled Issues” in Chapter 6,
“Troubleshooting”
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Amplitude Modulation

If there are any amplitude modulation issues, see “Amplitude Modulation
Issues (Option UNT)” in Chapter 6, “Troubleshooting”

Pulse Modulation

If there are any pulse modulation issues, see “Pulse Modulation Issues (Option
UNW)” in Chapter 6, “Troubleshooting”

Self Tests

There is a series of Self Tests related directly to the A7 Micro-Deck assembly.
They are the 1100, 1200, 1300, and 1400 series tests. See Chapter 4, “Self
Test,” for a description of each of the tests. If there are Self Test failures, see
Table 4-1 for instructions on how to proceed with determining a resolution for
the failure.

Before replacing an A7 Micro-Deck assembly for a Self Test failure be sure to
run the “A7 Micro-Deck Related Adjustments” listed later in this section. Also,
be sure to verify the power supply voltages by seeing the “Power Supply
Status Quick-Check” section in Chapter 8, “Power Supply”

A7 Micro-Deck Related Adjustments

1.

MW ABUS Calibration

This adjustment is used to calibrate the internal diagnostics measuring
ADC.

MW Muttiplier Prelevel Calibration

This adjustment is used to determine the optimal power out of the A7A2
20 GHz Frequency Multiplier. If the power is too low, it will impact the
ability of the system to deliver enough output power. If the power is too
high, it will increase the harmonic content of the output.

MW Linearity Calibration

This adjustment is used to linearize the ALC detector for the best power
accuracy.

MW Low Band Absolute Power Calibration

This adjustment measures the absolute power at the mid-point of the ALC
vernier and generates a cross calibration file for the ALC calibration and
attenuator calibration. This adjustment also calibrates the first two
attenuator steps (bypass, 0 dB and 5 dB), covering the frequency range of
9 kHz to 50 MHz.

MW High Band Absolute Power Calibration
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This adjustment measures the absolute power at the mid-point of the ALC
vernier and generates a cross calibration file for the ALC calibration and
attenuator calibration. This adjustment also calibrates the first two
attenuator steps (bypass, 0 dB and 5 dB), covering the frequency range of
50 MHz to 40 GHz.

6. MW ALC Calibration

This adjustment calibrates the ALC Reference DAC values to
corresponding power levels.

7. MW Attenuator Calibration

This adjustment calibrates the accuracy of the attenuator steps 10
through 130 dB.

8. MW Open Loop Power Calibration

This calibration is used to align the ALC open loop performance with the
closed loop accuracy.

Rear Panel BNC Connectors

There are two rear panel BNC connectors associated with the A7 Micro-Deck
assembly, ALC IN and Z AXIS OUT. The following procedures can be used to
verify the functionality of each.

ALC IN

This procedure will verify the operation of the rear panel external ALC IN
connector. It will require the use of a 16 dB coupler, a negative crystal detector
(such as the ones used in these instruments for internal leveling), and a
spectrum analyzer.

This procedure assumes that the instrument is able to level its power when
using internal leveling. If this is not the case, resolve any internal leveling
problem before attempting to verify the operation of the external ALC IN
functionality.

1. Return the instrument to a known state by pressing Preset.
2. Tune the instrument to 10 GHz by pressing FREQ, 10 GHz.

3. Set the power level to 0 dBm by pressing AMPTD, 0 dBm.
4

. Connect the input port of the directional coupler to the RF output of the
instrument.

Connect the detector to the coupled port of the directional coupler.
Connect the detector output to the rear panel ALC IN port.

Connect the coupler output to the spectrum analyzer input.

© N o o

Setup the spectrum analyzer with the following settings:

— Center frequency = 10 GHz
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— Span =10 MHz
— Reference level = +10 dBm

9. Turn the output power on by pressing RF On/Off so that the LED below it
comes on.

10.The power level of the signal on the spectrum analyzer display should be
approximately 0 dBm, minus any loss through the coupler, connectors,
and cable.

11.Set the external leveling amplitude offset to match the coupling factor of
the directional coupler by pressing AMPTD, Leveling Control, Ext Leveling
Amptd Offset <coupling factor> (If unknown enter 16 dB).

12.Switch the instrument to external leveling by pressing Leveling Mode, Ext
Detector.

13.The signal level on the spectrum analyzer display as well as the indicated
power level on the source may change by a few dB, but the Unlevel
indicator should not be displayed on the source display.

14.Place a measurement marker on the 10 GHz signal on the spectrum
analyzer and note the level.

15.Adjust the Ext Leveling Amptd Offset on the source until the power level
displayed on the source equals the spectrum analyzer marker level,
+/-1 dB.

16.0nce the power level displayed on the source equals the spectrum
analyzer marker level, set the power level on the source to 0 dBm by
pressing AMPTD, 0 dBm.

17.At this point the power level on the spectrum analyzer display should
equal the power level on the source, +/-1 dB.

This procedure so far has tested the instrument’s ability to use an external
leveling detector along with the ALC modulator located on the A7 Micro-Deck
assembly. To test its ability to do the same when using the ALC modulators on
the A3 RF assembly continue with the steps below.

18.Tune the spectrum analyzer center frequency to 1 GHz.
19.Tune the source to 1 GHz by pressing FREQ, 1 GHz.

20.Reset the external leveling amplitude offset to match the coupling factor
of the directional coupler by pressing AMPTD, Leveling Control, Ext
Leveling Amptd Offset <coupling factor> (If unknown enter 16 dB)

21.Set the power level to 0 dBm by pressing AMPTD, 0dBm.

22.The power level of the signal on the spectrum analyzer display should be
approximately 0 dBm, minus any loss through the coupler, connectors,
and cable.
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23.Adjust the Ext Leveling Amptd Offset on the source until the power level
displayed on the source equals the spectrum analyzer marker level,
+/-1 dB.

24.0nce the power level displayed on the source equals the spectrum
analyzer marker level, set the power level on the source to 0 dBm by
pressing AMPTD, 0 dBm.

25.At this point the power level on the spectrum analyzer display should
equal the power level on the source, +/-1 dB.

As was mentioned at the start of this procedure, it is assumed that the
automatic leveling control system is operating properly when using internal
leveling. So, if there is a problem with external leveling, whether it is when
using the modulator on the A7 Micro-Deck or the A3 RF assembly, the problem
is most likely with the A7A1 Microwave ALC assembly on the A7 Micro-Deck.
Replace the A7 Micro-Deck assembly.

Z AXIS OUT

This procedure will verify that the Z AXIS OUT output is functioning properly. It
will require the use of an oscilloscope.

1. Return the instrument to a known state by pressing Preset.

2. Connect the source rear panel Z AXIS OUT connector to channel 1 of an
oscilloscope.

3. Setup the oscilloscope with the following settings:
— Channel 1 volts per division =1V

— Horizontal Scale per division =1 ms

If option UNZ, Fast Switching, is installed the oscilloscope horizontal
scale should be set to 200 ps per division.

4. Set the sweep start frequency to 1 GHz by pressing SWEEP, Configure
Step Sweep, Freq Start, 1 GHz.

5. Set the sweep start frequency to 2 GHz by pressing Freq Start, 2 GHz.
6. Set the number of sweep points to 3 by pressing # Points, 3, Enter.

7. Set the dwell time to 100 us by pressing More, Step Dwell, 100 ps.

8. Set the sweep to single by pressing SWEEP, Sweep Repeat Single.

9. Turn the step sweep on by pressing SWEEP, Sweep, Freq On.
10.Trigger the sweep by pressing SWEEP, Single Sweep.

11.The signal on the oscilloscope display should now be a pulsed signal
similar to that shown in Figure 11-2.
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Figure 11-2 Z AXIS OUT Signal
g 100v/ A [ [ 0.08100087 Trigd? [RVE
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A8 BNC Bypass Board Troubleshooting

The intent of the A8 BNC Bypass board is to isolate ALC circuitry ground,
chassis ground, and external equipment ground from each other. Diodes are
used to shunt DC current and capacitors to remove interference components
to ground.

If the external ALC appears unstable or noisy, use a digital multimeter to verify
the bypass board is functioning properly. Using the ohm setting on your digital
multimeter, test the bypass board. There should be a minimum resistance,
typically ~100 ohms, between the outside barrel of the BNC and the chassis
ground.

— If the resistance is ~100 ohms the A8 assembly is good.

— If the resistance is not ~100 ohms, replace the A8 assembly.

Be sure to remove any cable connected to the rear panel ALC IN
connector before making this resistance measurement.
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What You Will Find in This Chapter

This chapter provides information on the following:
A2 Vector BBG Assembly Overview on page 242
A7 Real-Time BBG Assembly Overview on page 244
A7A1 Real-Time Aux. Power Supply Overview on page 245
A2 Vector BBG Assembly Troubleshooting on page 246
A7 Real-Time BBG Assembly Troubleshooting on page 262
A7A1 Real-Time Aux. Power Supply Troubleshooting on page 265
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A2 Vector BBG Assembly Overview

Refer to Chapter 13, “Block Diagrams,” for a visual description of the major
blocks of circuitry contained in the A2 Vector BBG assembly.

The part number and serial number of the A2 Vector BBG assembly installed in
an instrument can be seen as the BB entry on the Utility, Instrument Info,
Installed Board Info screen, as shown in Figure 12-1.

Figure 12-1 Installed Board Info Screen
Board Info
6.000 000 000 000 G+
Installed Board Information
Hame Parta/Revs  Serials HUID OFR PIC Opts Extr
FF NS180-50150 23113800035 0000 000 00O 0000 0OOO
Anglog FPGA 7,1db0,1501:cd38
PCI FPGA 7,0130,0000: feb3
Ref FPGA 2,12ba,131a:daza
Sunth FPGA 12d,0000,0000:0000
BB NS180-601L5 23113000034 0000 000 000  0OOOO 0000
IF FPGA 2,152, 112e: dak0
BBG FPGA L40cc,16a2,1711:d23d
Memory 2GB + 2GB
CPU 0960-2870 NCD710305- 0000 000 0000 0000
RT App FFFF 255 FFFF FFFF
FrontPanel NS180-60158 00000000007 0001 OO0 0000 0000 0000
Firmiare 2.02
Boot Code 2.02
The A2 Vector BBG assembly is a self-contained Arbitrary (ARB) Baseband
Generator (BBG) assembly, that supports digital modulation in the N51668,
N5172B, and N5182B vector signal generators.
There are two basic sections of the A2 Vector BBG assembly:
— RF Section
— Digital Section
RF Section
The RF section of the A2 Vector BBG assembly receives the RF signal at P1
from the A3 RF assembly from the output of the synthesized multiplier/divider
section. The signal is then adjusted for an optimum level, I/Q modulated,
filtered, and amplified before being returned at P2 to the A3 RF assembly just
prior to its RF output section. There are several adjustments related to the RF
section found in the performance verification and adjustment software for
these instruments, which will be covered later in this chapter.
When digital modulation is turned off the A2 Vector BBG assembly’s RF
section is bypassed by the A3 RF assembly.
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Digital Section

The digital section receives a 100 MHz clock signal from the A3 RF assembly at
P500. This reference clock is multiplied and divided within the assembly to
provide different clock frequencies for the different circuits on the assembly.

There are several adjustments related to the digital section found in the
performance verification and adjustment software for these instruments, which
will be covered later in this chapter.

The digital section has an I/Q mux that gives it the ability to select what I/Q
data is sent to the I/Q modulator, whether it is the I/Q pairs generated by the
internal arbitrary waveform generator or what is applied to the external I/Q
inputs. It also routes the internally generated | and @ signals to the baseband |
and Q output connectors.

The digital section of the A2 Vector BBG assembly also contains the volatile
BBG waveform memory that is installed in the two 240 pin DIMM slots on the
assembly. The amount of memory that ships with an N5166B or N5172B
instrument is 2 GB, while an N5182B instrument ship with 4 GB. The amount of
memory installed on the assembly can be seen on the Installed Board Info
screen, as can be seen in Figure 12-1. In this example the amount of memory
shown is 2GB + 2GB for a total of 4 GBs. There are two values shown since
there is memory in both slots. However, it should be noted that replacement A2
Vector BBG assemblies come with 4 GBs of memory installed in them, so it is
possible to have more than 2 GBs of memory in N5166B or N5172B
instruments. However, the options installed will limit the amount of memory
that is available to the user.

Self Test

There is an extensive number of Self Tests for the A2 Vector BBG assembly. All
the 700, 800, and 900 series Self Tests are for the A2 Vector BBG assembly.
See Chapter 4, “Self Test,” for complete information on these tests.

Calibration Data

Calibration data for the assembly is stored on the A2 Vector BBG assembly.
This is data that was either written to the assembly when the instrument was
produced at the factory or by an adjustment in the performance verification
and adjustment software. Also, replacement A2 Vector BBG assemblies come
from the factory with calibration data stored in them. See “Calibration Data” in
Chapter 3, “Instrument Information and Calibration Data,” for complete
information on the instrument calibration data.
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A7 Real-Time BBG Assembly Overview

The A7 Real-Time BBG assembly is only included in instruments with Option
660.

The A7 Real Time BBG assembly contains a general purpose real-time digital
signal processor featuring a single I/Q channel.

The presence of the A7 Real-Time BBG assembly installed in an instrument can
be seen as the RT App entry on the Utility, Instrument Info, Installed Board
Info screen, as shown in Figure 12-1. However, it will not report its part
number and serial number.

Self Test

There is an extensive number of Self Tests for the A7 Real-Time BBG assembly.
All the 1500 series Self Tests are for the A7 Real-Time BBG assembly. See
Chapter 4, “Self Test,” for complete information on these tests.
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A7AT Real-Time Aux. Power Supply Overview

The A7A1 Real-Time Aux. Power Supply provides the A7 Real-Time BBG
assembly with the +12 volts DC power it requires to operate. The power supply
operates off the instrument AC power line voltage it gets from the A1 Power
Supply assembly auxiliary AC output.

The output of the A7A1 Real-Time Aux. Power Supply is rated to provide 5
amps of current at +12 VDC and has short-circuit overload protection.

Whenever the instrument is connected to an AC power source - whether

m the instrument is turned on or not - the auxiliary AC output of the A1
Power Supply assembly will be on. NEVER plug in or remove the A7A1
Real-Time Aux. Power Supply connection to the A7A1 Power Supply when
AC power is applied to the instrument rear panel.

This also means that the A7A1 Real-Time Aux. Power Supply will have live
voltages in it and at its output whenever there is AC power applied to the
instrument rear panel. NEVER remove the cover from the A7A1 Real-Time
Aux. Power Supply or probe the inside of it with anything when AC power
is applied to the instrument rear panel.
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A2 Vector BBG Assembly Troubleshooting

A2 Vector BBG assembly faults could manifest themselves in a broad range of
failure symptoms. This section will address the most common failure
symptoms.

To provide access to the internal circuitry required to perform the
troubleshooting procedures in this section the instrument outer cover and
inner top cover will first need to be removed. Refer to Chapter 15, “Assembly
Replacement,” for instructions on how to remove and reinstall these covers.

The troubleshooting information in this section is assuming that there are no
error messages referring to any problems with the frequency reference or
synthesizer sections on the A3 RF assembly. If there are any 508 Synthesizer
Unlock, 512 Reference Unlock, or 515 Reference Missing error messages
resolve them before continuing with this procedure.

Before replacing the A2 Vector BBG assembly be sure to see the “Pre Repair
Procedures” section in Chapter 16, “Pre and Post-Repair Procedures”

100 MHz Reference Signal

Figure 12-2

The A2 Vector BBG assembly requires a 100 MHz reference signal from the A3

RF assembly. This signal is provided by cable W6, which connects A3 J5000 to
A2 P500, as shown in Figure 12-2.

100 MHz Reference Signal Connections

A3 J5000

LI B b b b )

A2 P500 W6
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If the 100 MHz reference signal is missing the instrument will give many error
messages when the instrument is powered on. These will be errors such as:

-240,"Hardware error;BBG clock generator error: Internal VCO is unlocked"

-240,"Hardware error;BBG clock generator error: Internal 800 MHz clock
missing"

-310,"System error;The 656 option cannot be configured. Required
hardware is missing."

+617,"Configuration Error;BBG memory configuration does not match
model number: required 4 GB was not found."

The instrument will also not be able to identify the A2 Vector BBG assembly in
the Installed Board Info screen if the 100 MHz signal is missing.

To isolate the cause of a 100 MHz reference signal issue:

1. Verify that there are no Reference or Synthesizer Unlocked error
messages. If there are any, see “Unlocked Issues” in Chapter 6,
“Troubleshooting,” and resolve that issue before continuing here.

2. Referring to Figure 12-2, remove W6 and connect a spectrum analyzer to
A3 J5000.

3. Configure the spectrum analyzer with the following settings:
— Center Frequency = 100 MHz
— Span =10 MHz
— Reference Level = +10 dBm

4. The 100 MHz reference signal level should be 0 dBm, +/-3 dB.

— If the signal level does not meet the requirement, replace the A3 RF
assembly.

— If the signal level does meet the requirement, inspect and replace
W6 if necessary. If W6 is not at fault, replace the A2 Vector BBG
assembly.

Waveform Memory Issues

The A2 Vector BBG assembly has two 240 pin DIMM slots on it for BBG
waveform memory. Each slot has an A2AT 2 GB memory module in them (only
one for N5166B and N5172B instruments). If there are any error messages
related to the BBG memory at power up, such as the following, replace the
A2A1 Vector BBG Assembly Memory modules:

+617,"Configuration Error;BBG memory configuration does not match
model number: required 4 GB was not found."

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide 247



Baseband Generators
A2 Vector BBG Assembly Troubleshooting

RF Signal Path Level Issues

The troubleshooting information in this section is assuming that there is no
problem with the RF power level when not using digital modulation, the
problem only exists when digital modulation is turned on. If this is not the case,
resolve any power level issue with the digital modulation turned off before
continuing with this procedure.

If the instrument is having a problem with the RF signal path when using digital
modulation, it will need to be determined whether the problem is with the A2
Vector BBG assembly, the A3 RF assembly, or with an adjustment that is
needed. Before performing any troubleshooting for an issue such as this,
restore the calibration data to the factory values in case there is any
overwriting data in the A5 CPU assembly. See the “Calibration Data Restore”
section in Chapter 3, “Instrument Information and Calibration Data,” for
instructions on how to do this.

To isolate a power level issue when using digital modulation use the following
procedure, which will require the use of a spectrum analyzer:

1. Return the instrument to a known state by pressing Preset.

2. Turn both the output power and modulation on by pressing RF On/Off and
Mod On/Off so that the LEDs below them come on.

3. Referring to Figure 12-3, remove semi-rigid cable W7.

Figure 12-3 A2 Vector BBG RF Signal Path Connections

A3 J2004 .
\

A3 J2003 ~——mee| Il
' A2 P1

F 7 ITITRT 1Ty
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w8 A2 P2
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4. Tune the instrument to a frequency that exhibits the power level issue
when using digital modulation.

5. Connect a spectrum analyzer to A3 J2004.

6. Configure the spectrum analyzer with the following settings:
— Center Frequency = Frequency of signal source
— Span =10 MHz
— Reference Level = +10 dBm

7. Turn the digital modulation path on by pressing I1/Q, 1/Q On.

8. The power level of the signal at A3 J2004 should be at a fixed level of O
dBm, +/-6dB.

— If the power level measured is not 0 dBm, +/-6 dBm, replace the A3
RF assembly since there are no adjustments for this power level.

— If the power level measured is 0 dBm, +/-6 dB, proceed to step 9.
9. Referring to Figure 12-3, remove WS8.

10.Connect the spectrum analyzer to the RF output connector of the
instrument.

11.Connect a short RF cable between A3 J2004 and A3 J2003.
12.Set the power level to 0 dBm by pressing AMPTD, 0 dBm.

13.The power level of the signal on the spectrum analyzer should measure O
dBm, +/-1 dB plus the loss of any cables and connector used.

— If the power level is not correct, the problem is with the A3 RF
assembly or an IQ related adjustment for it. Replace the cables that
were removed and run all the “I/Q Related Adjustments” discussed
later in this chapter. If this does not resolve the issue replace the A3
RF assembly.

— If the power level is correct, the problem is with the A2 Vector BBG
assembly. Replace the cables that were removed and run all the
“I/Q Related Adjustments” discussed later in this chapter. If this
does not resolve the issue replace the A2 Vector BBG assembly.

Unleveled Conditions

If there are any unlevel conditions that only exist when using digital modulation
see “I/Q Modulator Unlevel” in Chapter 6, “Troubleshooting”
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I/Q Calibration Failures

Many times, user experienced I/Q calibration failures can be difficult to
reproduce. It is best to know what calibration type the user was having failures
with = DC, User, or Full. If DC or User was used, the settings that they were
using will also need to be known. The difference between the calibration types
are:

DC

Calibrates the 1/Q offset, gain, and quadrature error at the current instrument
frequency. This calibration requires that I/Q modulator be turned On and the
I/Q Correction Optimized Path must be RF Output.

User

Calibrates the I/Q offset, gain, and quadrature error over a range of frequencies
defined by the user on the I/Q Calibration menu.

Full

Calibrates the 1/Q offset, gain, and quadrature error over the full frequency
range of the instrument.

Troubleshooting

If an instrument is experiencing I/Q calibration failures try the following before
replacing any hardware:

— Make sure that the I/Q Source is not set to External, it must be Internal, or
the calibration will fail.

— Restore the factory I/Q Calibration data by pressing 1/Q, 1/Q Calibration,
Revert to Default Cal Settings.

— Restore the factory calibration data for the instrument. See the “Calibration
Data Restore” section in Chapter 3, “Instrument Information and
Calibration Data,” for instructions on how to do this.

— Install the latest instrument software version (B.01.80 or later).

— Verify that the power level coming to the A2 Vector BBG assembly is the
correct level by following the procedure in the “RF Signal Path Level Issues”
section in this chapter.

— Run the I/Q related adjustments with the performance verification and
adjustment software. See “I/Q Related Adjustments” later in this section.

If the I/Q Calibration failure persists after trying all the above, the most likely
cause of the failure is the A2 Vector BBG assembly.
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| and Q Input Issues

Since there is no performance verification test for the | and Q inputs this
procedure will provide a method for verifying the functionality of these inputs
when the user reports a failure with them. This procedure will require the use of
a function generator and a spectrum analyzer.

The I and Q Inputs have an input impedance of 50 ohms and a damage
level of 1 Vrms.

This procedure will use the arbitrary waveform output of a function generator
to drive the I and Q inputs to verify the functionality of the two inputs.

1. Return the instrument to a known state by pressing Preset.

2. Connect the RF output to the input of a spectrum analyzer.

3. Tune the instrument to 1 GHz by pressing FREQ, 1 GHz.
4

. Turn both the output power and modulation on by pressing RF On/Off and
Mod On/Off so that the LEDs below them come on.

Set the power level to -10 dBm by pressing AMPTD, -10 dBm.

o

6. Setup the spectrum analyzer with the following settings:
— Center frequency =1 GHz
— Span =10 MHz
— Reference level = 0 dBm

7. Setup the function generator with the following settings:

— Function = Arb

Waveform = Sinc
Amplitude =1 VP-P

Frequency = 100 kHz
Offset=0V
8. Turn the I/Q modulator on by pressing 1/Q, 1/Q On.

9. At this point the signal on the spectrum analyzer screen should be a CW
signal at a very low level, and the source will be displaying the UNLEVEL
indicator.

10.Connect the function generator output to the | Input.

11.The signal on the spectrum analyzer should now resemble that shown in
Figure 12-4 and the UNLEVEL indicator should be off.

12.Move the function generator output to the Q Input.
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13.Again, the signal on the spectrum analyzer should now resemble that
shown in Figure 12-4 and the UNLEVEL indicator should be off.

Figure 12-4 I and Q Inputs Modulated

Mkr1 1.000 00 GHz
10dBidiv - Ref 0.00 dBm Band Power -10.28 dBm
Log
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Tl e il adab St ey |v||-uvr'\

1 N
. AAW WWMMI“
"

I \ly\i
Center 1.000000 GHz Span 10,00 MHz
Res BW 91 kHz VBW 9.1 kHz Sweep 12.27 ms (1001 pts)

14.1f either input does not appear to be working, verify that the cables
connecting the inputs to the A2 Vector BBG assembly are properly
connected and not damaged, as shown in Figure 12-5. (For option 1EM
see Figure 14-21).
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Figure 12-5 I and @ Input Connections - Front Panel

B

| Input
Q Input

A2 J16 A2 J15
Q Input | Input
W5 w4
(W18 Option 1EM) (W17 Option 1EM)

Rear Panel BNC Connectors

There are multiple rear panel BNC connectors on the A2 Vector BBG assembly.
For these to be functional one of the baseband generator options must be
installed in the instrument (653, 655, 656, 657). The | bar and Q bar outputs
also require that option 1EL be installed. The BB TRIG 1, BB TRIG 2, EVENT 1,
and PAT TRIG connectors are all bidirectional. To verify the functionality of
these connectors, follow the procedures below:

| OUT and Q OUT

To verify the functionality of the | and Q outputs use the following procedure,
which will require the use of an oscilloscope:

1. Return the instrument to a known state by pressing Preset.
2. Connect | OUT and Q OUT to channels 1 and 2 of an oscilloscope.
3. Setup the oscilloscope with the following settings:

— All Channels volts per division = 100 mV

— Horizontal scale per division = 500 ns
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On the source press Mode, Dual ARB, Select Waveform.
Highlight SINE_TEST_WFM and press Select Waveform.
Turn the Arb on by pressing Arb On.

N o a &

The I and Q output signals on the oscilloscope should resemble that seen
in Figure 12-6. If either of the signals does not look like that shown,
replace the A2 Vector BBG assembly.

| and Q Outputs
[[ 1009/ ﬂ 1000/ § 500.08/ Auto

AN AN N/
VAN ANV SANENVAR S
’l’l‘l"l“l’.l‘

[
HIM‘-A-

| bar OUT and @ bar OUT

The | bar and Q bar outputs are only active if option 1EL, Differential I/Q
Outputs is installed.

The I bar and Q bar outputs are each 180 degrees out of phase from the I and Q
outputs. To verify the functionality of the | bar and Q bar outputs we will
compare them to the I and Q outputs. This procedure will require the use of an
oscilloscope.

1. Return the instrument to a known state by pressing Preset.

2. Connect the rear panel outputs to the oscilloscope as follows:
— |1 OUT to Channel 1
— Q OUT to Channel 2
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— | Bar OUT to Channel 3
— @ Bar OUT to Channel 4
3. Setup the oscilloscope with the following settings:
— All Channels volts per division = 100 mV
— Horizontal scale per division = 500 ns
On the oscilloscope turn channels 1 and 3 on, and channels 2 and 4 off.
On the source press Mode, Dual ARB, Select Waveform.
Highlight SINE_TEST_WFM and press Select Waveform.
Turn the Arb on by pressing Arb On.

©® N O o &

The | and | bar signals should resemble that seen in Figure 12-7, with the
| bar signal being 180 degrees out of phase with the | signal.

Figure 12-7 | OUT versus | Bar OUT
0 100/ @ g 1w @ 50008/ Auto £ 0.0v

VARV ANTALYY
ARVAR ARVER"

9. On the oscilloscope turn channels 2 and 4 on, and channels 1 and 3 off.

10.The Q and Q bar signals should resemble that seen in Figure 12-8, with the
Q bar signal being 180 degrees out of phase with the Q signal.
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Q@ OUT versus Q Bar OUT
1008/ l l 100%/ 50008/ Auto £ 0.0v

11.1f any of the signals do not look like that shown, replace the A2 Vector
BBG assembly.

BB TRIG 1, BB TRIG 2, EVENT 1, PAT TRIG

All four of these connectors can be used as either an input or an output, so the
functionality of both will need to be verified.

Inputs

The following procedure will gate the playing of a waveform with the square
wave output of a function generator applied to each of the four BNC
connectors, one at a time. This will verify that each is functioning as an input.
This procedure will require the use of a function generator and a spectrum
analyzer.

1. Return the instrument to a known state by pressing Preset.
2. Connect the source RF output to the input of a spectrum analyzer.
3. Setup the spectrum analyzer with the following settings:

— Center frequency =1 GHz

— Span =100 MHz

— Reference level = 0 dBm
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4. Setup the function generator with the following settings:

Function = Square wave

Frequency =1 Hz

Amplitude =1 VP-P

Offset=+0.5V

5. Tune the instrument to 1 GHz by pressing FREQ, 1 GHz.

6. Turn both the output power and modulation on by pressing RF On/Off and
Mod On/Off so that the LEDs below them come on.

7. Set the power level to -10 dBm by pressing AMPTD, -10 dBm.

8. On the source press Mode, Dual ARB, Select Waveform.

9. Highlight RAMP_TEST_WFM and press Select Waveform.

10.Set the trigger type by pressing Trigger Type, Gated, Active High.
11.Set the trigger source by pressing Trigger Source, Trigger Source, EXT.
12.Turn the Arb on by pressing Mode, Dual ARB, Arb On.

13.At this point the ARMED indicator should be displayed on the screen and
the spectrum analyzer should be displaying a CW signal at the center of
the screen at -10 dBm.

14.Select the PATT TRIG input by pressing Trigger Source, Ext Source, Patt
Trig 1 BNC Source, Patt Trig.

15.Connect the function generator output to the PAT TRIG connector.

16.The signal on the spectrum analyzer should now be alternating between
the CW signal and the playing of the waveform file shown in Figure 12-9 at
a rate equal to the frequency of the function generator.
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BNC Inputs Gated Waveform

10dBidiv  Ref 0.00 dBm
Log

Center 1.00000 GHz Span 100.0 MHz
Res BW 910 kHz VBW 910 kHz Sweep 1.000 ms (1001 pts)

17.Select the EVENT 1 input by pressing Patt Trig 1 BNC Source, Event 1.
18.Connect the function generator output to the EVENT 1 connector.

19.The signal on the spectrum analyzer should now be alternating between
the CW signal and the playing of the waveform file shown in Figure 12-9 at
a rate equal to the frequency of the function generator.

20.Select the BB TRIG 1 input by pressing Patt Trig 1 BNC Source, BB
Trigger 1.

21.Connect the function generator output to the BB TRIG 1 connector.

22.The signal on the spectrum analyzer should now be alternating between
the CW signal and the playing of the waveform file shown in Figure 12-9 at
a rate equal to the frequency of the function generator.

23.Select the BB TRIG 2 input by pressing Patt Trig 1 BNC Source, BB
Trigger 2.

24.Connect the function generator output to the BB TRIG 2 connector.

25.The signal on the spectrum analyzer should now be alternating between
the CW signal and the playing of the waveform file shown in Figure 12-9 at
a rate equal to the frequency of the function generator.

26.If any of the inputs are not gating the playing of the waveform, replace the
A2 Vector BBG assembly.
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Outputs

The following procedure will play a waveform file, route a marker output to all
four of the BNC connectors, and display the signal from each output on an
oscilloscope. This will verify that each is functioning as an output. This
procedure will require the use of an oscilloscope.

1. Return the instrument to a known state by pressing Preset.

2. Connect the four rear panel BNC connectors to the oscilloscope as
follows:

PAT TRIG to Channel 1
EVENT 1 to Channel 2
BB TRIG 1 to Channel 3
BB TRIG 2 to Channel 4

3. Setup the oscilloscope with the following settings:

— All Channels volts per division =2V
— Horizontal scale per division =10 ns

4. Turn the modulation on by pressing Mod On/Off so that the LED below it
comes on.

On the source press Mode, Dual ARB, Select Waveform.
Highlight RAMP_TEST_WFM and press Select Waveform.
Turn the Arb on by pressing Mode, Dual ARB, Arb On.

© N o o

Go to the marker selection menu by pressing More, Marker Utilities, Set
Markers.

9. Verify that RAMP_TEST_WFM is highlighted and Marker 1 is selected on
the top softkey.

10.Turn on marker 1 for every other waveform sample by pressing Set Marker
On Range of Points, # Skipped Points, 1, Enter, Apply To Waveform,
Return, Return.

11.Route marker 1 to all the BNC connectors by pressing Route To Baseband
BNCs, then:

Route To BB TRIG 1 BNC, Marker 1
Route To BB TRIG 2 BNC, Marker 1
Route To EVENT 1 BNC, Marker 1

Route To PATT TRIG BNC, Marker 1

12.The signals on the oscilloscope for all four BNC outputs should be as
shown in Figure 12-10.
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BNC Outputs Marker 1
0 200v/ B 200v/ § 200v/ @ 200v/ 10008/ Auto £ 1.35V

13.1f any of the outputs do not look like that shown, replace the A2 Vector
BBG assembly.

Self Tests

There are a series of Self Tests related directly to the A2 Vector BBG assembly.
They are the 700, 800, and 900 series tests. See Chapter 4, “Self Test,” for a
description of each of the tests.

When one of the self tests for this assembly fails the most likely cause of the
failure will be the A2 Vector BBG assembly. However, there could be other
assemblies that affect these test results. For example, if the supply voltages to
the assembly are lower than required the 701 BB Board Voltages Test could
fail, along with other tests. Or, if the RF signal level to the assembly is lower
than required the 907 Prelevel DAC Test could fail, along with subsequent RF
tests. So, a little analysis of the Self Test results may be required before
replacing the A2 Vector BBG assembly when a related self test fails.

Before replacing an A2 Vector BBG assembly for a Self Test failure be sure to
run the “I/Q Related Adjustments” listed later in this section. Also, be sure to
verify the power supply voltages by seeing the “Power Supply Status
Quick-Check” section in Chapter 8, “Power Supply”
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I/Q Related Adjustments

There are eight I/Q related adjustments in the performance verification and
adjustment software. They are:

1.

© N o o

IQ Abus Calibration

Corrects the imperfections in the internal ABUS on the A2 Vector BBG
assembly. This should be run before running any I/Q related adjustments.

IQ Prelevel Calibration

Adjusts the LO drive level to the I/Q modulator. This adjustment requires
that the RF power level coming from the A3 RF assembly to the A2 Vector
BBG assembly be at the correct level.

IQ VBLO Calibration

Adjusts the bias level for the mixers within the I/Q modulator. This is done
to minimize distortion in the mixers within the modulator.

IQ Calibration

Minimizes imperfections in the I1Q System to deliver optimal performance
at the RF output connector and the baseband IQ output connectors. It also
provides a calibrated input at the 1Q input connectors and calibrates the IQ
System impairments.

IQ Channel Flatness Coarse Calibration
IQ Skew Calibration SA

IQ Channel Flatness Fine Calibration
IQ Channel Flatness Calibration PM

These four adjustments all have the same goal and should always be run
as a set. They are used to generate the 1Q magnitude and phase correction
data required to flatten the frequency response of the system from the
output of the IQ DACs, through the analog |Q baseband system, through 1Q
Modulator inputs, to the RF output connector.
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A7 Real-Time BBG Assembly Troubleshooting

Troubleshooting of the A7 Real-Time BBG assembly is going to be very limited
due to the nature of the assembly. This will be limited to the following, and
should normally be performed in this order:

1. Assembly Identification
2. Power Supply Verification
3. Self Tests

There are no adjustments for the A7 Real-Time BBG assembly.

Assembly Identification

When an A7 Real-Time BBG assembly is properly identified by the instrument
it will appear on the Installed Board Info screen, as shown in Figure 12-1, as
the RT App assembly. There are different reasons why the A7 Real-Time BBG
assembly will not identify itself properly. A few of these are:

— The A2 Vector BBG assembly is not properly connected to the A3 RF
assembly.

— The A8 Real Time BBG Jumper board is not properly aligned with either the
A2 Vector BBG assembly or the A7 Real-Time BBG assembly.

— There is no active baseband generator option in the instrument (653, 655,
656, 657).

— Faulty A7 Real-Time BBG assembly.

When an assembly has just been replaced and the instrument serial
number has been lost, all instrument options will also be inactive, even if
there are licenses in the instrument for them. If this is the case, restore
the instrument serial number and the licenses before investigating an A7
Real-Time BBG assembly that is not identifying properly.

If any of these are the case the A7 Real-Time BBG assembly will either be

partially identified, or not at all. When it is partially identified it will appear in
the Installed Board Info screen as shown in Figure 12-11.
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Figure 12-11 A7 Real-Time BBG Assembly Partial Identification
FREQUEHCY RF_OFF Board Info
6.000 000 000 000 &z
Installed Board Information
Hame Part#t/Revs  Serial# HUID OFR PIC Opts Extr
RF NS180-60150 23113800035 0000 000 OO0 0000 0000
fnalog FPGA 7,1db0,1501:cd38
PCI FPGA 7,0130,0000: feb9
Ref FPGA 2,12ba,131a:da2a
Sunth FPGR 12d,0000,0000:0000
BE N5180-60145 23113000034 0000 OO0 OOO  0OOO QOO0
IF FPGA 2,1462,112e:dakl
BBG FPGA LOcc ,1ba2,1711:d23d
Memory 2GB + 2GB
CPU 0960-2870 NCD710305- 0000 000 0000 0000
RT App wux B 0000 000 0000 0000
FrontPanel N5180-60158 00000000007 0001 00O 0000 0000 0oOoO
Firmuare 2.02
Boot Code 2.02

If this is seen the assembly will not function properly or pass the associated
Self Tests. Determine which of the possible reasons listed above are causing
the assembly to not identify properly before continuing.

Power Supply Verification

The A7 Real-Time BBG assembly is powered by the A7A1 Real-Time Aux.
Power Supply. It receives +12 VDC from this supply and regulates it to multiple
other DC voltages needed by the different sections of the assembly.

To verify the power supply voltages:
1. Turn the instrument power on.

2. Referring to Figure 12-12, first verify that DS11 is on. This LED indicates
that the +12 VDC power supply to the assembly from the A7A1 Real-Time
Aux Power Supply is present.

— If DS11 is not on see the “A7AT1 Real-Time Aux. Power Supply
Troubleshooting” section in this chapter.

— If DS11 is on proceed to step 2.
3. Verify that the rest of the power supply LEDs shown in Figure 12-12 are on.

LED DS17 is not a power supply LED, it is a lock indicator for the 100 MHz
reference on the assembly. It phase locks to a 100 MHz LVDS reference
signal from the A2 Vector BBG assembly. This LED should also always be
on.

— If any of the power supply LEDs are off, while DS11 is on, replace the
A7 Real-Time BBG assembly.
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— If all the power supply LEDs, as well as DS17, are on, proceed to the
next troubleshooting procedure.

— If DS17 is off, replace the A7 Real-Time BBG assembly.

Figure 12-12 A7 Real-Time BBG Assembly Power Supply LED Locations
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Self Test

There are a series of Self Tests for the A7 Real-Time BBG assembly. If the
previous troubleshooting procedures in the section have already been
performed and no fault was found, run the 1500 series Self Tests. For
information on running the instrument Self Tests see Chapter 4, “Self Test”

If any of the 1500 series Self Tests fail, and the previous troubleshooting
procedures found in this section have not found a fault, the most probable
cause of these failures is the A7 Real-Time BBG assembly.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Baseband Generators
A7A1 Real-Time Aux. Power Supply Troubleshooting

A7A1 Real-Time Aux. Power Supply Troubleshooting

The AC power source from the A1 Power Supply assembly that
m powers the A7A1 Real-Time Aux. Power Supply is on whenever

there is AC power supplied to the instrument, whether it is turned
on or not. Do not attempt to remove any of the cables to or from
either supply when an AC power cord is attached to the instrument.

The following troubleshooting procedure assumes that A7 DS11, as shown in
Figure 12-12, is not on when AC power is applied to the instrument. If it is, see
the “A7 Real-Time BBG Assembly Troubleshooting” procedure.

1. Turn the instrument off, but do not remove the AC power from the rear
panel of the instrument.

2. Referring to Figure 12-13, verify that LED1 is on:

— If LED1 is on there is either a problem with W12 or its connection at
either end.

— If LED1 is off, proceed to step 3.
3. Remove the power cord from the rear of the instrument.

4. Inspect the connections at both ends of W10 to verify that it is properly
connected. Remove W10 and inspect it, as well as inspecting the
connectors on both power supplies if necessary.

If there is no problem with W10 or the connections, replace the A7A1
Real-Time Aux. Power Supply. If the problem persists after replacing it,
replace the A1 Power Supply assembly.
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Figure 12-13 A7A1 Real-Time Aux. Power Supply LED and Cables

A7 DS11

w12

LED1

A1 Power Supply AC Output w10 A7A1 Real-Time BBG Aux. Power Supply
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13 Block Diagrams

What You Will Find in This Chapter

This chapter contains block diagrams of the major assemblies in the
instrument as well as the interconnections between them and expected power
levels.

Overview on page 268

Block Diagram Symbols on page 269

MXG A3 RF Assembly (503 / 506) on page 270

CXG/EXG A3 RF Assembly (501 / 503 / 506) on page 271

MXG A3 RF Assembly (513 / 520 / 532 / 540) on page 272

EXG A3 RF Assembly (513 / 520 / 532 / 540) on page 273

MXG / EXG A7 Microdeck Assembly (513 / 520) on page 274

MXG / EXG A7 Microdeck Assembly (532 / 540) on page 275

A2 Vector BBG Assembly (N5166B / N5172B / N5182B) on page 276

KEYSIGHT
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Block Diagrams
Overview

The objective of the block diagrams is to provide a functional overview of the
signal generator hardware. Becoming familiar with this information before
starting to service the product will be of great benefit.

For a detailed description of the main functionality of the assemblies covered in
the block diagrams see the information found in the associated chapter for
each.

While the block diagrams in this chapter cover all frequency range options, of
course the frequency option of any given instrument will determine the actual
frequency range achievable.

The block diagrams for the following components are not covered in this
chapter, but their functionality is described in the associated chapter for each.

— A1 Power Supply Assembly
— Ab CPU Assembly

— A6 Front Panel Assembly

— A7 Real Time BBG Assembly
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Block Diagram Symbols

Block Diagram Symbols

—< <&

vV VvV W ¢

AN

VA

Graphic Symbols Used On Block Diagrams

Bus Line

Indicates a plug-in
connection (F) to (M)

Connection symbol

indicating plug (movable)

Connection symbol

indicating jack (movable)

Heavy line indicates
path and direction
of main signal

Color code for cable

Variable Gain
Amplifier

Amplifier Buffer

Inverter Buffer

Limiter

Variable
Integrator

P A4 14000V

ADC

DAC

Op Amplifier

Summer

Phase
Frequency Detector

Mixer

Oscillator or
Generator

Capacitor

Resistor

Variable Resistor

Switch Open

Diode

Analog Digital
Convertor

Digital Analog
Convertor

s

&

s

&

<+

—03

O /. w0

Band Pass Filter

High Pass Filter

Low Pass Filter

Band Reject Filter

Common
Return

Numbered
Test Point.
Measurement
aid provided.

Lettered

Test Point. No
Measurement
aid provided.

Slide, Toggle, or
Rocker, Switch

Grounded
Coaxial Sheilding

Directional
Coupler
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100 MHz MXG A3 RF Assembly

0dBm +/-3 dB

N5183B — Option 513, 520, 532, & 540
A3 RF Assembly -
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100 MHz EXG A3 RF Assembly
0 dBm +/-3 dB
N5173B — Option 513, 520, 532, & 540
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EXG / MXG A7 Micro-Deck Assembly

AT Micro-Deck Assembly -I N5173B, N5183B — Option 513 & 520
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EXG / MXG A7 Micro-Deck Assembly

AT Micro-Deck Assembly -I N5173B, N5183B — Option 532 & 540
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A2 Vector BBG Assembly
N5166B, N5172B, N5182B
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14 Replacement Parts

What You Will Find in This Chapter

This chapter provides information on the following:
How to Order Parts on page 278

Shipping a Defective Assembly Back to Keysight Technologies on page
279

Assemblies, Cables, and Hardware on page 280
Hardware on page 295
Assemblies and Cables on page 304
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Replacement Parts
How to Order Parts

How to Order Parts
To order an assembly or mechanical part listed in this chapter, go to:
http://www.keysight.com/find/parts

If you do not have web access, or the parts you are interested in cannot be
found in the parts list provided, contact your local Keysight Technologies sales
and service office with the following information:

— Product model number

— Product serial number

— Description of where the part is located, what it looks like,
and its function (if known)

— Quantity required
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Replacement Parts
Shipping a Defective Assembly Back to Keysight Technologies

Shipping a Defective Assembly Back to Keysight Technologies

1. When you receive the rebuilt/exchange assembly, be careful not to
damage the box and shipping hardware in which it was shipped. You will
use that box and shipping hardware to return the defective assembly. The
box you receive should contain the following:

—the rebuilt assembly
—an exchange assembly failure report
—a return address label

2. Complete the failure report.

3. Place the failure report and the defective assembly in the box. Be sure to
remove the enclosed return address label.

4. Seal the box with tape.

If you are inside the United States, stick the pre-printed return address
label over the label that is already on the box and return the box to
Keysight Technologies. (Keysight Technologies pays postage on boxes
mailed within the United States.)

If you are outside the United States, do not use the return address label;
instead, address the box to the nearest Keysight Technologies sales and
service office.
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Replacement Parts
Assemblies, Cables, and Hardware

Assemblies, Cables, and Hardware

In early 2016 Keysight introduced a new instrument design platform that
uses the Keysight color palette of darker colors for the external parts.
Parts in this chapter that are referred to as "Dark color" are for this new
color palette, while the "Light color" parts are for the older color palette.

Table 14-1 Assemblies, Chassis, and Cables
Description Part Number
AT Power Supply Assembly N5180-60414
A2 Vector BBG Assembly New N5180-60415
N51668B, N5172B, N5182B Exchange N5180-69415
A2A1 Vector BBG Waveform Memary 1819-0590
(N5166B, N5172B - 1 required, N5182B - 2 required)
A2MP1 Connector Preload Bracket w/ Foam N5180-60246
N5166B, N5172B, N5182B
A3 RF Assembly See Table 14-3
A3A1 Rear Panel SD Memory Card 1819-1250
Option 006
A3BT1 Battery 3V 620 ma-HR Ll Manganese Dioxide 1420-0533
A4 Solid State Disk Drive Assembly N5180-60426
N51668, N5172B, N5182B
Ab CPU Assembly and Thermal Pad N5180-60427
ASMPT CPU Heatsink and Thermal Pad N5180-60443
A6 Complete Front Panel Replacement Kit
N5166B Light color n/a
Dark color n/a
N5171B Light color N5180-60439
Dark color N5180-60468
N5172B Light color N5180-60440
Dark color N5180-60469
N5173B Light color N5180-60262
Dark color N5180-60466
N5181B Light color N5180-60441

Dark color N5180-60470
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Replacement Parts
Assemblies, Cables, and Hardware

Table 14-1 Assemblies, Chassis, and Cables
Description Part Number
N51828 Light color N5180-60442
Dark color N5180-60471
N51838B Light color N5180-60263
Dark color N5180-60467
ABAT, PCA, Front Panel Interface N5180-60428
ABA2, USB Interface Assembly N5180-60411
PCA, USB Interface
W2, Ribbon Cable, USB Interface
ABA3, Power Switch Assembly N5180-60410
PCA, Power Switch
Keypad, Power Switch
W38, Cable Harness, Power Switch
ABA4, PCA, Keyboard W1312-63118
ABAb, Display LCD Assembly N5180-60412
Display LCD
W37, Ribbon Cable, LCD Input
ABMP1, Main Keypad Light color N5180-40011
Dark color N5180-40018
AB6MP2, Overlay, Front Panel Main Keypad
N5171B, N5181B, (N5172B, N51828B Option 1EM) Light color N5180-80043
Dark color N5180-80077
N5166B, N5172B, N5182B (Without Option TEM) Light color N5180-80042
Dark color N5180-80076
N5173B, N5183B Light color N5180-80059
Dark color N5180-80086
ABMP3, Qverlay, Front panel left side Light color N5180-80033
Dark color N5180-80071
AG6MP4, Display Mount and Filter Assembly N5180-60413
Filter EMI Display
Display Boot
Display Hold Down
Compression Spring
ABMP5, Knab, RPG Large Light color W1312-40017
Dark color W1312-40179

ABMPS, Front Panel Display Bracket

W1312-00124
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Replacement Parts

Assemblies, Cables, and Hardware

Table 14-1 Assemblies, Chassis, and Cables

Description

Part Number

ABMP7, Display Side Support

W1312-20216

ABMP8, RFI Gasket, Front Frame

8160-0660

A7 Real Time BBG Assembly
N5172B, N51828B, Option 660 only

N5180-60429

A7A1 Real Time Aux Power Supply
N5172B, N5182B, Option 660

N5180-60430

A7ATMP1 Real Time BBG Aux Power Supply Cover
N5172B, N51828B, Option 660

N5180-60431

A7 Micro-Deck Assembly (N5173B, N5183B)
Option 513, 520 Front Panel Output

Option 532, 540 Front Panel Output

Option TEM, Type-N Output Connector

Option 1EM, 3.5 mm Output Connector

Option TEM, 2.4 mm Output Connector

New
Exchange
New
Exchange
New
Exchange
New
Exchange
New

Exchange

N5180-60460
N5180-69460

N5180-60463
N5180-69463

N5180-60462
N5180-69462
N5180-60461
N5180-69461

N5180-60464
N5180-69464

A7A3AT 50 ohm Termination, Option 513, 520

1810-0118

A8 Real Time BBG Jumper Board
N5172B, N5182B, Option 660

N5180-60432

A8 BNC Bypass Board
N5173B, N5183B

E8251-63665

B1 thru B4 Fan Assembly (each)

N5180-60433

J7 Front Panel RF Output Connector
Type-N Female
3.5 mm Female

2.4 mm Female

Front Panel RF Output Connector Bracket
Type-N Output Connector
3.5 mm Output Connector

2.4 mm Output Connector

1250-3968
08673-60040
5063-1700

N5180-20114
N5180-20115
N5180-20116
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Replacement Parts
Assemblies, Cables, and Hardware

Table 14-1 Assemblies, Chassis, and Cables

Description

Part Number

Front Panel RF Output Connector Spacer
Type-N Output Connector
3.5 mm Output Connector

2.4 mm Output Connector

N5180-20056
E8251-20068

None

J1 Rear Panel RF Output Connector
Type-N Female
3.5 mm Female

2.4 mm Female

Rear Panel RF Output Connector Adapter (N5173B, N5183B)
Type-N Output Connector
3.5 mm Output Connector

2.4 mm Output Connector

Rear Panel RF Qutput Connector Spacer
Type-N Output Connector
3.5 mm Output Connector
2.4 mm Output Connector

1250-3968
08673-60040
5063-1700

N5180-20062
N5180-20061
N5180-20060

N5180-20056
E8251-20068

None

Rear Panel LO IN Connector (Option 012)
Rear Panel LO OUT Connector (Option 012)
Rear Panel DAC CLK IN Connector (Option 012)

1250-1666
1250-1666
1250-1666

Main Chassis

W1312-00125

Rear Panel
N5171B, N51818B
N51668B, N5172B, N5182B
N5173B, N5183B

N5180-00020
N5180-00019
N5180-00018

Chassis Inside Top Cover

W1312-00126

Chassis Inside Bottom Cover

W1312-00127

Rear Panel SD Memory Card Cover (Option 006)

N5180-00027

RFI Gasket, LCD

8160-1801

Chassis Corner Nuts

W1312-20038
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Replacement Parts
Assemblies, Cables, and Hardware

Table 14-1 Assemblies, Chassis, and Cables
Description Part Number
Cable Clamp, Fan Power Cables to Main Chassis 1400-3140
Cable Clamp, W10 Wire Harness to Main Chassis (Option 660) 1400-3357
Cable Clamp, W6 Semi-Rigid Cable to A2 Vector BBG Assy (N5166B, N5172B, 1400-3461
N51828) 1400-1265
Cable Clamp, W19 Semi-Rigid Cable to A3 RF Assy
(Option TEM)
Hole Plug, Front Panel RF Output (Option 1EM) 6960-0517
Hole Plug, Rear Panel RF Output 6960-0517
Hole Plug, Rear Panel | and Q Output (N51668B, N5172B, N5182B) 6960-0507
Hole Plug, Rear Panel LO IN, LO OUT, and DAC CLK IN (N5166B, N5172B, N5182B) 6960-0076
Hole Plug, Rear Panel (N5173B, N5183B) 6960-0095

Instrument Outer Cover Light Color W1312-00128
Dark Color N5180-00038
Strap Handle Assembly Light Color W1312-60097
Dark Color N5180-60287
Hole Plug, Instrument Cover Side (1 each, 2 required) Light Color W1312-40024
Dark Color N9020-40014
Rear Panel Foot (1 each, 4 required) Light Color 5041-9611
Dark Color 5041-7903
Bottom Foot (1 each, 4 required) Light Color 5041-9167
Dark Color 5041-7906
Tilt Stand (1 each, 2 required) 1460-1345
Hole Plug, Bottom Feet (1 each, 4 required) Light Color W1312-40032
Dark Color N9020-40007
Front Panel Side Trim (1 each, 2 required) Light Color 5041-9170
Dark Color 5042-8425

W1, Ribbon Cable, A3 RF Assy P5 to AGAT Front Panel Interface J10

N5180-60183

W2, Ribbon Cable, AGAT Front Panel Interface J15 to A6A2 USB Board J3

N5180-60186

W3, Ribbon Cable, ABAT Front Panel Interface Jb to A6A4 Keyboard J1

8121-1382

W4, Coaxial Cable, A6 Front Panel I Input to A2 Vector BBG Assy J15

N5180-60435

W5, Coaxial Cable, A6 Front Panel Q Input to A2 Vector BBG Assy J16

N5180-60435

W6, Semi-Rigid Cable, A3 RF Assy J5000 to A2 Vector BBG Assy P500

N5180-60436
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Replacement Parts
Assemblies, Cables, and Hardware

Table 14-1 Assemblies, Chassis, and Cables

Description

Part Number

W7, Semi-Rigid Cable, A3 RF Assy J2004 to A2 Vector BBG Assy P1

N5180-20187

W8, Semi-Rigid Cable, A2 Vector BBG Assy P2 to A3 RF Assy J2003

N5180-20188

W9, Semi Rigid Cable, A3 RF Assy J4000 to RF Output
N5166B, N5171B, N5172B, N5181B, N5182B

W9, Semi Rigid Cable, A7AT1 Atten Output to RF Output
N5173B, N5183B - Type-N Output Connector
N5173B, N5183B - 3.5 mm Output Connector
N5173B, N5183B - 2.4 mm Output Connector

N5180-20175

N5180-20217
N5180-20215
N5180-20212

W10, Cable Harness, A1 Power Supply to A7AT Real Time BBG Aux. Power Supply
Input

N5180-60437

W11, Ribbon Cable, Rear Panel GPIB to A3 RF Assy P4

N5180-60185

W12, Cable Harness, A7AT Real Time BBG Aux. Power Supply Output

N5180-60181

W13, Semi-Rigid Cable, A2 Vector BBG Assy P4 to Rear Panel DAC CLK IN

N5180-20176

W14, Semi-Rigid Cable, A3 RF Assy J2004 to Rear Panel LO OUT

N5180-20186

W15, Semi-Rigid Cable, Rear Panel LO IN to A2 Vector BBG Assy P1

N5180-20144

W16, Semi-Rigid Cable, Rear Panel LO OUT to Rear Panel LO IN

N5180-20178

W17, Coaxial Cable, Rear Panel I Input to A2 Vector BBG Assy J15

N5180-60458

W18, Coaxial Cable, Rear Panel Q Input to A2 Vector BBG Assy J16

N5180-60458

W19, Semi-Rigid Cable, A3 RF Assy J4000 to Rear Panel RF Output (Option TEM)
N5171B, N5172B, N5181B, N5182B

W19, Semi-Rigid Cable, A7AT1 Atten Output to Rear Panel RF Output (Option TEM)
N5173B, N5183B - Type-N Qutput Connector
N5173B, N5183B - 3.5 mm Output Connector
N5173B, N5183B - 2.4 mm Output Connector

N5180-20106

N5180-20218
N5180-20216
N5180-20213

W20, Semi-Rigid Cable, A3 RF Assy J2002 to A7A3 Mod-Filter J3

N5180-20219

W21, Semi-Rigid Cable, A3 RF Assy J2004 to A7A2 20 GHz Multiplier J1

N5180-20208

W22, Coaxial Cable, A3 RF Assy J7 to A7AT ALC Control J11

8121-1468

W23, Coaxial Cable, A7AT ALC Control J18 to A3 RF Assy J6000

8121-1578

W24, Semi-Rigid Cable, A7A2 20 GHz Multiplier J2 to A7A3 Mod-Filter J1

N5180-20209

W25, Semi-Rigid Cable, A7A3 Mod-Filter J2 to A7A4 40 GHz Doubler J3 (532/540)

N5180-20211

W25, Semi-Rigid Cable, A7A3 Mod-Filter J2 to A7A5 Coupler Input (513/520)

N5180-20285
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Replacement Parts
Assemblies, Cables, and Hardware

Table 14-1 Assemblies, Chassis, and Cables

Description

Part Number

W26, Semi-Rigid Cable, A7A3 Mod-Filter J4 to A7A4 40 GHz Multiplier J1
(532/540)

N5180-20210

W27, Semi-Rigid Cable, A7A4 40 GHz Doubler J2 to A7Ab Coupler Input (532/540)

N5180-20044

W27, Semi-Rigid Cable, A7A4 40 GHz Doubler J2 to A7A5 Coupler Input (532/540)
(Option TEM)

N5180-20047

W28, Semi-Rigid Cable, A7A5 Coupler Output to A7AT1 Atten Input (513/520)

N5180-20283

W28, Semi-Rigid Cable, A7A5 Coupler Output to A7AT1 Atten Input (513/520)
(Option TEM)

N5180-20284

W28, Semi-Rigid Cable, A7A5 Coupler Output to A7AT1 Atten Input (532/540)

N5180-20045

W29, Coaxial Cable, A7AT ALC Control J15 to A7A3 Mod-Filter J7 8121-1468
W30, Coaxial Cable, A7AT ALC Control J16 to A7A3 Mod-Filter J6 8121-1468
W31, Coaxial Cable, A7A6 Detector Output to A7AT ALC Control J10 (513/520) 8121-2775
W31, Coaxial Cable, A7A6 Detector Output to A7AT ALC Control J10 (532/540) 8121-0900
W32, Coaxial Cable, Rear Panel ALC IN to A7AT ALC Control J12 8121-0859

W33, Ribbon Cable, A7AT ALC Control J4 to A7AT1 P1

N5180-60245

W33, Ribbon Cable, A7AT ALC Control J4 to A7AT1 P1 (Option 1EM)

N5180-60244

W34, Ribbon Cable, A7A1 ALC Control J5 to A7A2 20 GHz Multiplier J3

N5180-60242

W35, Ribbon Cable, A7A1 ALC Control J8 to A7A3 Mod-Filter J10 8121-1469
W36, Ribbon Cable, A7A1 ALC Control J9 to A7A4 40 GHz Doubler Control N5180-60243
W37, Ribbon Cable, ABAT Front Panel Interface J7 to LCD Input 8121-1902
W38, Cable Harness, ABAT Front Panel Interface J6 to AGA3 Power Switch J1 8121-1383
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Table 14-2

Replacement Parts

Assemblies, Cables, and Hardware

CXG A3 RF Assemblies

Frequency Option

Description

New Assembly
Part Number

Exchange Assembly

Part Number

N5166B

All

All Options - Front Panel Output

N5180-60473

N5180-69473

Table 14-3

EXG A3 RF Assemblies

Frequency Option

Description

New Assembly
Part Number

Exchange Assembly

Part Number

N5171B

All

Option UNM - Front Panel Output
Option TEM - Rear Panel Output

N5180-60416
N5180-60420

N5180-69416
N5780-69420

N5172B

503

Option UNM - Front Panel Output

N5180-60417

N5180-69417

506

Option UNM - Front Panel Output

All option configurations except any of the

following: 099, TEA, UNV, UNZ

N5180-60418

N5780-69418

Option UNM - Front Panel Output

All option configurations

N5180-60419

N5180-69419

All

Option TEM - Rear Panel Output

N5180-60420

N5180-69420

N5173B

All

All Options

N5180-60173

N5180-69173

All

Option TEM - Rear Panel Output

N5180-60425

N5180-69425
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Replacement Parts
Assemblies, Cables, and Hardware

Table 14-4 MXG A3 RF Assemblies
Frequency Option  Description New Assembly Exchange Assembly
Part Number Part Number
N5181B
503 Option UNM - Front Panel Output N5180-60456 N5180-69456
506 Option UNM - Front Panel Output N5180-60457 N5180-69457
All Option TEM - Rear Panel Output N5180-60425 N5180-69425
N5182B
503 Option UNM - Front Panel Output N5180-60421 N5180-69421
All option configurations except any of the
following: 099, TEA, TEQ, UNV, UNX, UNY, UNZ
Option UNM - Front Panel Output N5180-60422 N5180-69422
All option configurations
506 Option UNM - Front Panel Output N5180-60423 N5180-69423
All option configurations except any of the
following: TEA, TEQ, UNV, UNX, UNY, UNZ, or 099
Option UNM - Front Panel Output N5180-60424 N5180-69424
All option configurations
All Option TEM - Rear Panel Output N5180-60425 N5180-69425
N5183B
All All Options N5180-60151 N5180-69151
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Replacement Parts
Assemblies, Cables, and Hardware

Table 14-5 Accessories

Description Part Number
Front Panel Impact Cover Light color N5180-40016
Dark color N5180-40019

Rack Mount Flange Kit Light color 1CMO10A

Dark color 1CM110A

Handle Kit Light color TCNOOBA

Dark color T1CNT0BA

Rack Mount Kit with Handles Light color 1CPO04A

Dark color 1CP104A

Rack Slide Kit 1CR112A
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Table 14-6 Attaching Hardware

aJ/eMpJeH PUe ‘S8|ge) ‘Saljquiassy

Attach To Qty |(Part Type Size Tool Torque
Number

AT Power Supply Assembly Main Chassis 6 | 0515-1715 | PanHead | M3x0.5b T-10 9in-lbs
(40 mm)

A2 Vector BBG Assembly Main Chassis 4 | 0515-0374 | PanHead | M3x0.5 T-10 9in-lbs
(10 mm)

A2MP1 Connector Preload Bracket Main Chassis 2 0515-0666 | PanHead | M3x0.5 T-10 9in-lbs
(18 mm)

Cable Clamp, W6 to A2 Vector BBG Assembly A2 Vector BBG Assembly 1 0515-0372 | PanHead | M3x0.5 T-10 9in-lbs
(8 mm)

A3 RF Assembly Main Chassis 10 | 0515-0664 | PanHead | M3x0.5 T-10 9in-lbs
(12 mm)

A3 RF Assembly Top Shield A3 RF Assembly Bottom Shield 29 | 0515-0383 | PanHead | M4x0.7 T-20 21 in-lbs
(16 mm)

Cable Clamp, Rear Panel Output Cable (Option TEM) |A3 RF Assembly 2 | 0515-0372 | PanHead | M3x0.5 T-10 9in-lbs
(8 mm)

A4 Solid State Disk Drive Disk Drive Bracket 4 | 0515-1946 FlatHead | M3x0.5 T-10 5in-lbs
(6 mm)

Solid State Disk Drive Interface Board Disk Drive Bracket 2 0515-0430 Pan Head M3x0.5 T-10 9in-lbs
(6 mm)

Disk Drive Bracket A3 RF Assembly 4 | 0515-1227 | FlatHead | M3x0.5 T-10 9in-lbs
(6 mm)

Ab CPU Assembly A3 RF Assembly 4 | 0515-2141 Pan Head |M2.5x0.45 T-8 6 in-lbs
(14 mm)

A6 Front Panel Assembly Main Chassis 4 0515-5844 Flat Head M4 x 0.7 T-20 21 in-lbs
(8 mm)

ABAT, PCA, Front Panel Interface AB Front Panel Assembly 7 0515-0372 Pan Head M3 x0.5 T-10 9in-lbs
(8 mm)

ABA2, USB Interface Assembly A6 Front Panel Assembly 1 0515-0374 | PanHead | M3x0.5 T-10 9in-lbs
(10 mm)
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Table 14-6 Attaching Hardware

Attach To Qty |Part Type Size Tool Torque
Number
ABA3, Power Switch Assembly A6 Front Panel Assembly 2 | 0515-1227 | FlatHead | M3x0.5 T-10 9in-lbs
(6 mm)
ABA4 PCA, Keypad A6 Front Panel Assembly 9 | 0515-0430 | PanHead | M3x0.5 T-10 9in-lbs
(6 mm)
ABMPS, Front Panel Display Bracket A6 Front Panel Assembly 8 | 0515-0372 | PanHead | M3x0.5 T-10 9in-lbs
(8 mm)
A6MP7, Display Side Support A6 Front Panel Assembly 3 | 0515-0665 | PanHead | M3x0.5 T-10 9in-lbs
(14 mm)
W4 & W5 1/Q Input BNC Cables A6 Front Panel Assembly 2 2950-0035 Hex Nut n/a 9/16" 21 in-lbs
2 2190-0102 | Lock Washer n/a n/a n/a
A7 Real Time BBG Assembly Main Chassis 8 | 0515-0664 | PanHead | M3x0.5 T-10 9in-lbs
(12 mm)
Real Time BBG Mounting Bracket Main Chassis 2 | 0515-0664 | PanHead | M3x0.5 T-10 9in-lbs
(12 mm)
A7A1 Real Time Aux. Power Supply Real Time BBG Mounting Bracket | 4 | 0515-0372 | PanHead | M3x0.5 T-10 9in-lbs
(8 mm)
A7A1 Real Time Aux. Power Supply Cover Real Time BBG Mounting Bracket | 4 0515-0372 Pan Head M3 x 0.5 T-10 9in-lbs
(8 mm)
W10 Real Time Aux. Power Supply Cable Grounds  |Real Time BBG Mounting Bracket | 2 | 0515-0372 | PanHead | M3x0.5 T-10 9in-lbs
(8 mm)
A7 Micro-Deck Assembly Main Chassis 6 | 0515-0664 | PanHead | M3x0.5 T-10 9in-lbs
(10 mm)
A7A1 ALC Control Board A7 Micro-Deck Assembly 8 | 0515-0374 | PanHead | M3x0.5 T-10 9in-lbs
(10 mm)
Main Chassis 3 0515-0374 Pan Head M3 x 0.5 T-10 9in-lbs
(10 mm)
A7A2 20 GHz Multiplier A7 Micro-Deck Assembly 6 | 0515-0383 | PanHead | M4x0.7 T-20 21 in-lbs
(16 mm)
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Table 14-6

Attaching Hardware

9J/eMpJEH PUE ‘S8|ge) ‘Salquiassy

Attach To Qty |Part Type Size Tool Torque
Number
A7A3 Mod-Filter Assembly A7 Micro-Deck Assembly 3 | 0515-1410 | PanHead | M3x0.5 T-10 9in-lbs
(20 mm)
A7A4 40 GHz Doubler Attenuator Bracket 2 0515-0372 Pan Head | M3x0.5 T-10 9in-lbs
(8 mm)
A7A5 Coupler (Option 513, 520) Coupler Bracket 2 | 2190-0583 |Lock Washer n/a n/a n/a
2 | 0520-0128 | Pan Head 2-56 POZI 9in-lbs
(0_25nn)
A7A5 Coupler (Option 532, 540) Coupler Bracket 2 | 2200-0703 | Pan Head 4-40 POZI 9in-lbs
(0.25%)
A7AG6 Detector Bias Board Attenuator Bracket 2 0515-0430 | PanHead | M3x0.5 T-10 9in-lbs
(6 mm)
A7ATT Attenuator Attenuator Bracket 2 0515-0372 | PanHead | M3x0.5 T-10 9in-lbs
(8 mm)
Coupler Bracket A7AT1 Attenuator 2 0515-0372 Pan Head M3x0.5 T-10 9in-lbs
(8 mm)
Attenuator Bracket A7 Micro-Deck Assembly 7 | 0515-0430 | PanHead | M3x0.5 T-10 9in-lbs
(6 mm)
W32 ALC IN Cable Rear Panel 1 | 00310-48801 | Washer n/a n/a n/a
1 2190-0102 | Lock Washer n/a n/a n/a
1 2950-0035 Hex Nut n/a 9/16" 27 in-lbs
A8 Real Time Jumper Board A2 Vector BBG Assembly 2 | 0515-0372 | PanHead | M3x0.5 T-10 9in-lbs
(8 mm)
A7 Real Time BBG Assembly 2 | 0515-0372 | PanHead | M3x0.5 T-10 9in-lbs
(8 mm)
Front Panel Output Connector Bracket Main Chassis 3 0515-1227 Flat Head M3x0.5 T-10 9in-lbs
(6 mm)
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Table 14-6

Attaching Hardware

Attach To Qty |Part Type Size Tool Torque
Number
Rear Panel GPIB Connector A3 RF Assembly 2 | 0380-4993 Standoff M3 x0.5 7. mm 9in-lbs
(17.5 mm)
2 2190-0586 | Lock Washer n/a n/a n/a
Rear Panel A3 RF Assembly 2 0515-1227 | FlatHead | M3x0.5 T-10 9in-lbs
(6 mm)
1 0515-0372 Pan Head | M3x0.5 T-10 9in-lbs
(8 mm)
A2 Vector BBG Assembly 4 | 0515-0372 | PanHead | M3x0.5 T-10 9in-lbs
(8 mm)
Main Chassis 2 0515-0372 Pan Head M3 x 0.5 T-10 9in-lbs
(8 mm)
A1 Power Supply Assembly 1 0515-0372 | PanHead | M3x0.5 T-10 9in-lbs
(8 mm)
Chassis Inner Top Cover 1 0515-0372 | PanHead | M3x0.5 T-10 9in-lbs
(8 mm)
Chassis Inner Bottom Cover 1 0515-0372 Pan Head | M3x0.5 T-10 9in-lbs
(8 mm)
A2 Vector BBG Assembly DIGITAL | 4 | 0515-0366 | PanHead |M2.5x0.45 T-8 6 in-lbs
BUS and AUX I/0 Connectors (6 mm)
A3 RF Assembly BNC Connectors | 9 | 2950-0054 Hex Nut n/a 5/8" 21 in-lbs
9 | 2190-0068 |Lock Washer n/a n/a n/a
A2 Vector BBG Assembly BNC 8 | 2950-0054 Hex Nut n/a 5/8" 21 in-lbs
Connectors
8 2190-0068 | Lock Washer n/a n/a n/a
A7A1 ALC Control Z Axis Out 1 2950-0054 Hex Nut n/a 5/8" 21 in-lbs
1 2190-0068 | Lock Washer n/a n/a n/a
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Table 14-6 Attaching Hardware

aJ/eMpJeH PUe ‘S8|ge) ‘Saljquiassy

Attach To Qty |Part Type Size Tool Torque
Number
Rear Panel Ground n/a 1 0515-0372 Pan Head M3 x 0.5 T-10 9in-lbs
(8 mm)
Rear Panel A7 Micro-Deck Assembly 2 | 0515-1227 | FlatHead | M3x0.5 T-10 9in-lbs
(6 mm)
1 0515-0372 Pan Head M3 x 0.5 T-10 9in-lbs
(8 mm)
LO OUT Connector Rear Panel 1 3050-1013 Washer n/a n/a n/a
LO IN Connector Rear Panel 1 3050-1013 Washer n/a n/a n/a
DAC CLK IN Connector Rear Panel 1 3050-1013 Washer n/a n/a n/a
Chassis Inner Top Cover Main Chassis 9 0515-1227 Flat Head M3x0.5 T-10 9in-lbs
(6 mm)
A2 Vector BBG Assembly 2 0515-1227 Flat Head M3 x 0.5 T-10 9in-lbs
(6 mm)
Chassis Inner Bottom Cover Main Chassis 11 0515-1227 Flat Head M3 x 0.5 T-10 9in-lbs
(6 mm)
Chassis Corner Nut Main Chassis 4 | 0361-1894 | Pop Rivet n/a n/a n/a
Rear Panel Foot Main Chassis 0515-1619 Pan Head M4 x 0.7 T-20 21 in-lbs
(25 mm)
Hole Plug - Instrument Cover Main Chassis 2 0515-0708 Flat Head M5x 0.8 T-20 21 in-lbs
(12 mm)
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Replacement Parts
Hardware

Hardware

This section shows the hardware and other instrument parts in your signal
generator.

— Front Panel View on page 296

— Rear Panel View on page 297

— Rear Panel Cable Connectors - Option 012 on page 299
— Main Chassis with Inside Covers on page 300

— Chassis Corner Nuts on page 301

— External Parts on page 302
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Replacement Parts
Hardware

Front Panel

Figure 14-1 Front Panel View

frontpanel
Item Description Part Number
1 ABMP3, Overlay, Front Panel left
light color N5180-80033
dark color N5180-80071
2 Nameplate n/a
3 AB6MP5, RPG Knob
light color W1312-40017
dark color W1312-40179
4 ABMP1, Main Keypad
light color N5180-40011
dark color N5180-40018
5 ABMP2, Overlay, Main Keypad see Table 14-1
6 RF Connector see Table 14-1
7 Nut-Hex 2950-0035
8 Washer 2190-0102
9 ABA3, Power Switch N5180-60410
10 ABA2, USB Board N5180-60411
296 Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide
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Replacement Parts
Hardware

Rear Panel

Figure 14-2 Rear Panel View
N5171B, N5181B 1)
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rearpanel
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Replacement Parts
Hardware

Figure 14-3 Rear Panel View - N5173B/83B

N5173B, N5183B

e '@ @'@'@'@'@ @

RF Output

rearpanel2
ltem Description Part Number
1 Rear Panel see Table 14-1
2 Screw, machine M3.0 x 8 0515-0372
3 Screw-Machine Pan-HD Torx-T8 M2.5 x 0.45 6mm-LG 0515-0366

(N5166B/N5172B/N5182B only)

4 Lock washer 2190-0068
5 Hex nut 2950-0054
6 Rear Panel Hole Plug 6960-0517
7 LO IN Rear Panel Connector assembly (Option 012) 1250-1666
8 W16 LO OUT to LO IN Semi-Rigid Jumper Cable (Option 012) N5180-20178
9 LO OUT Rear Panel Connector assembly (Option 012) 1250-1666
10 DAC CLK IN Rear Panel Connector assembly (Option 012) 1250-1666
[ Screw, machine 90-DEG-FLT-HD Torx-T10 M3 x 0.5 6mm-LG 0515-1227
12 Rear Panel Hole Plug 6960-0095
13 Washer 00310-48801
14 Lock Washer 2190-0102
15 Hex Nut 2950-0035
16 Washer 2190-0068
17 Hex Nut 2950-0054
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Replacement Parts
Hardware

Figure 14-4 Rear Panel Cable Connectors - Option 012

cable_connect rear

ltem Description Part Number
7 LO IN Rear Panel Connector assembly 1250-1666
8 W16 LO OUT to LO IN Semi-Rigid Jumper Cable N5180-20178
9 LO OUT Rear Panel Connector assembly 1250-1666
10 DAC CLK IN Rear Panel Connector assembly 1250-1666
18 Flat Washer 3050-1013
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Replacement Parts
Hardware

Main Chassis with Inside Covers

Figure 14-5 Main Chassis with Inside Covers
Top Cover (1)

(@)
_ i\ 2 places

9 24 places 9 chassiscover
Item Description Part Number
1 Main Chassis Inside Top Cover W1312-00126
2 Main Chassis Inside Bottom Cover W1312-00127
3 Screw - machine M3.0 x 08 FL-TX 0515-1227
4 Screw - machine M3.0 x 08 PN-TX 0515-0372
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Replacement Parts
Hardware

Figure 14-6 Chassis Corner Nuts

Rear of
chassis

4 places chassis_corner_nuts

Item Description Part Number
5 Chassis Corner Nut W1312-20038
6 SST PoP-Rivet 0361-1894
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Replacement Parts
Hardware

Outer Instrument Cover and Associated Parts

Figure 14-7 External Parts

external_parts

ltem Description Part Number
1 Front Panel Impact Cover
light color N5180-40016
dark color N5180-40019
2 Hole Plug, Instrument Cover Side
light color W1312-40024
dark color N9020-40014
3 Screw, Flat Head, M5 x 0.8, Torx T-20 0515-0708
4 Instrument Outer Cover
light color W1312-00128
dark color N5180-00038
5 Screw, Pan Head, M4 x 0.7, Torx T-20 0515-1619
6 Rear Panel Feet
light color 5041-9611
dark color 5041-7903
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Replacement Parts

Hardware
Item Description Part Number
7 Bottom Feet
light color 5041-9167
dark color 5041-7906
8 Tilt Stand 1460-1345
9 Strap Handle assembly
light color W1312-60097
dark color N5180-60287

not shown  Hole Plug, Bottom Feet
light color

dark color

W1312-40032
N9020-40007
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Replacement Parts
Assemblies and Cables

Assemblies and Cables

This section shows the assemblies and cables in your signal generator.

304

Front Panel Assemblies on page 305

ABA2 USB Interface Assembly Parts on page 307

ABA3 Power Switch Assembly Parts on page 307

ABAS Display LCD Assembly Parts on page 308

ABMP4, Display Mount and Filter Assembly on page 309

Front Panel RF Connector/Spacer/Bracket w/ W9 Semi-Rigid Cable
Assembly Parts on page 310

Assemblies Top View - N5166B, N5171B/72B/81B/82B on page 311
Assemblies Top View - N5173B/83B (Options 513/520) on page 313
Assemblies Top View - N5173B/83B (Options 513/520, 1EM) on page 315
Assemblies Top View - N5173B/83B (Options 532/540) on page 317
Assemblies Top View - N5173B/83B (Options 532/540, 1EM) on page 319
Assemblies Bottom View - All Models (N5182B shown) on page 321

A3 RF Assembly, A4 SSD, A5 CPU on page 322

Rear Panel I/Q Cables - N5172B/82B Option 1EM on page 323

Rear Panel RF Connector/Spacer w/ W19 Semi-Rigid Cable Assembly
Parts N5171B/72B/81B/82B on page 324

Location of W19 and TEM Rear Panel RF Connector-
N5171B/72B/81B/82B on page 324

Rear Panel RF Connector/Spacer w/ W19 Semi-Rigid Cable Assembly
Parts N5173B/83B on page 325

Rear Panel Cables - Option 012 on page 326

A2 Vector BBG Assembly Parts - N5166B/N5172B/N5182B on page 327
A7 Real Time BBG Assembly on page 328

B1 Through B4 Fan Assembly Parts - N5180-60433 on page 329

A3A1 Rear Panel SD Memory Card (Option 006) on page 330
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Replacement Parts
Assemblies and Cables

Figure 14-8 Front Panel Assemblies

fp_parts_X
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Replacement Parts
Assemblies and Cables

ltem Description Part Number
1 ABA2, USB Interface Assembly N5180-60411
(includes W2)
2 W2, Ribbon Cable, ABAT Front Panel Interface J15 to A6A2 USB Board ~ N5180-60186
J3
3 W38, Cable Harness, A6BA1 Front Panel Interface J6 to AGA3 Power 8121-1383
Switch J1
4 ABA3, Power Switch Assembly PCA, Power Switch Keypad, Power N5180-60410
Switch W38, Cable Harness, Power Switch
5 ABAT, PCA, Front Panel Interface N5180-60428
6 W3, Ribbon Cable, AGAT Front Panel Interface J5 to AGA4 Keyboard JT  8121-1382
7 ABMPG, Front Panel Display Bracket W1312-00124
8 ABMP4 Display Mount and Filter Assembly N5180-60413
9 ABMP?7, Display Side Support W1312-20216
10 W37, Ribbon Cable, AGAT Front Panel Interface J7 to LCD Input 8121-1902
1 ABA4, PCA, Keyboard W1312-63118
12 ABMP1, Main Keypad
light color N5180-40011
dark color N5180-40018
13 ABMP8, RFI Gasket, Front Frame 8160-0660
14 AB6MP5, Knab, RPG Large
light color W1312-40017
dark color W1312-40179
15 W5, Coaxial Cable, A6 Front Panel Q Input to A2 Vector BBG Assy J16 N5180-60435
16 W4, Coaxial Cable, A6 Front Panel | Input to A2 Vector BBG Assy J15 N5180-60435
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Replacement Parts
Assemblies and Cables

Figure 14-9 AGA2 USB Interface Assembly Parts

usb_bd_parts

ltem Description Part Number
ABA2 USB Interface Assembly N5180-60411

1 USB Board n/a

2 W2, Ribbon Cable, AGAT Front Panel N5180-60186

Interface J15 to A6AZ2 USB Board J3

Figure 14-10 AGA3 Power Switch Assembly Parts

power_switch_parts

Item Description Part Number
ABA3 Power Switch Assembly N5180-60410

1 Keypad, Power Switch n/a

2 Power Switch PC Board n/a

3 W38, Cable Harness, A6AT Front Panel 8121-1383

Interface J6 to ABA3 Power Switch J1
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Replacement Parts
Assemblies and Cables

Figure 14-11 ABA5 Display LCD Assembly Parts

—

lcd_parts

ltem Description Part Number
ABAb Display LCD Assembly N5180-60412

1 LCD Display n/a

2 W37, Ribbon Cable, AGAT Front 8121-1902
Panel Interface J7 to LCD Input

3 Compression Spring n/a
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Replacement Parts
Assemblies and Cables

Figure 14-12 A6MP4, Display Mount and Filter Assembly

led_glass

ltem Description Part Number
ABAMP4 Display Mount and Filter Assembly ~ N5180-60413

1 Filter - LCD Glass n/a

2 Display Boot n/a

3 Display Hold-Down Boot n/a

4 Compression Spring n/a
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Figure 14-13 Front Panel RF Connector/Spacer/Bracket w/ W9 Semi-Rigid Cable Assembly Parts

L.,

310

Replacement Parts
Assemblies and Cables

o

N51668B, N5171B, N5172B, N5181B, N5182B
N5173B, N5183B - Type-N Output Connector
N5173B, N5183B - 3.5 mm Output Connector
N5173B, N5183B - 2.4 mm Output Connector

RF in parts

ltem Description Part Number

1 J1 Front Panel RF Output Connector
Type-N Female 1250-3968
3.5 mm Female 08673-60040
2.4 mm Female 5063-1700

2 Spacer
Type-N Output Connector N5180-20056
3.5 mm Output Connector E8251-20068
2.4 mm Output Connector None

3 Bracket
Type-N Output Connector N5180-20114
3.5 mm Output Connector N5180-20115
2.4 mm Output Connector N5180-20116

4 W39, Semi Rigid Cable, A3 RF Assy J4000 to RF Output

N5180-20175
N5180-20217
N5180-20215
N5180-20212
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Replacement Parts
Assemblies and Cables

Figure 14-14 Assemblies Top View - N5166B, N5171B/72B/81B/82B
A8 Real Time BBG

AT Real Time BBG Assembly Jumper Board Cable
Front Panel (N5172B, N5182B only) (N5172B, N5182B only)  Clip W6 A1 Power Supply

W1 —_

B2 Fanx..,,“

W10 —__

B4 Fa“_"‘--..

q:

w9 A7A1 Real Time W12 w4 A2 Vector BBG
Aux Power Supply Assembly

(N5172B, N5182B only) (N5166BN5172B,

topassy N5182B Only)

Description Part Number
Front Panel see Table 14-1
AT Power Supply Assembly N5180-60414
A2 Vector BBG Assembly N5166B, N5172B, N5182B N5180-60415
A7 Real Time BBG Assembly N5172B, N5182B, Option 660 only N5180-60429
A7A1 Real Time Aux Power Supply N5172B, N5182B, Option 660 N5180-60430
A8 Real Time BBG Jumper Board N5172B, N5182B, Option 660 N5180-60432
BT thru B4 Fan Assembly (each) N5180-60433
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Replacement Parts
Assemblies and Cables

Description Part Number
Cable Clamp, W6 Semi-Rigid Cable to A2 Vector BBG Assy (N5166B, N5172B,  1400-3461
N5182B)

W1, Ribbon Cable, A3 RF Assy P5 to ABAT Front Panel Interface J10 N5180-60183
W4, Coaxial Cable, A6 Front Panel | Input to A2 Vector BBG Assy J15 N5180-60435
W5, Coaxial Cable, A6 Front Panel Q Input to A2 Vector BBG Assy J16 N5180-60435
W6, Semi-Rigid Cable, A3 RF Assy J5000 to A2 Vector BBG Assy P500 N5180-60436
W7, Semi-Rigid Cable, A3 RF Assy J2004 to A2 Vector BBG Assy P1 N5180-20187
W8, Semi-Rigid Cable, A2 Vector BBG Assy P2 to A3 RF Assy J2003 N5180-20188
W9, Semi Rigid Cable, A3 RF Assy J4000 to RF Output see Table 14-1
W10, Cable Harness, A1 Power Supply to A7A1 Real Time BBG Aux. Power N5180-60437
Supply Input

W12, Cable Harness, A7AT Real Time BBG Aux. Power Supply Output N5180-60181
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Replacement Parts
Assemblies and Cables

Figure 14-15 Assemblies Top View - N5173B/83B (Options 513/520)

Front Panel A7 Micro-Deck A1 Power Supply

B1 Fan

w1

B2 Fan

B3 Fan

B4 Fan

] Wwzag W33 W25 W24 W30 W29
20GHz_top

Description Part Number
Front Panel see Table 14-1
AT Power Supply Assembly N5180-60414
A7 Micro-Deck Assembly (N5173B, N5183B) see Table 14-1
A8 BNC Bypass Board N5173B, N5183B E8251-63665
B1 thru B4 Fan Assembly (each) N5180-60433
W1, Ribbon Cable, A3 RF Assy Pb to AGAT Front Panel Interface J10 N5180-60183
W9, Semi Rigid Cable, A3 RF Assy J4000 to RF Output see Table 14-1

W20, Semi-Rigid Cable, A3 RF Assy J2002 to A7A3 Mod-Filter J3 N5180-20219
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Replacement Parts
Assemblies and Cables

Description Part Number
W21, Semi-Rigid Cable, A3 RF Assy J2004 to A7A2 20 GHz N5180-20208
Multiplier J1

W22, Coaxial Cable, A3 RF Assy J7 to A7AT ALC Control J11 8121-1468
W23, Coaxial Cable, A7AT ALC Control J18 to A3 RF Assy J6000 8121-1578
W24, Semi-Rigid Cable, A7A2 20 GHz Multiplier J2 to A7A3 N5180-20209
Mod-Filter J7

W25, Semi-Rigid Cable, A7A3 Mod-Filter J2 to A7A5 Coupler Input ~ N5180-20285
(513/520)

W28, Semi-Rigid Cable, A7A5 Coupler Output to A7ATT Atten Input ~ N5180-20283
(513/520)

W29, Coaxial Cable, A7AT ALC Control J15 to A7A3 Mod-Filter J7 8121-1468
W30, Coaxial Cable, A7AT ALC Control J16 to A7A3 Mod-Filter J6 8121-1468

W31, Coaxial Cable, A7A6 Detector Output to A7AT ALC Control 8121-2775
J10 (513/520)

W32, Coaxial Cable, Rear Panel ALC IN to A7A1 ALC Control J12 8121-0859

W33, Ribbon Cable, A7AT ALC Control J4 to A7AT1 P1 N5180-60245
W34, Ribbon Cable, A7AT ALC Control J5 to A7A2 20 GHz N5180-60242
Multiplier J3

W35, Ribbon Cable, A7AT ALC Control J8 to A7A3 Mod-Filter J10 8121-1469
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Replacement Parts
Assemblies and Cables

Figure 14-16 Assemblies Top View - N5173B/83B (Options 513/520, 1EM)
Front Panel AT Micro-Deck A1 Power Supply

B1 Fan

W1

B2 Fan

B3 Fan~d_ / = 7 A8 BNC Byp

B4 Fan
e
Wwzag W25 W19 W33 W24 W30 Wwza9
20GHz_1EM_top

Description Part Number

Front Panel see Table 14-1
A1 Power Supply Assembly N5180-60414
A7 Micro-Deck Assembly (N5173B, N5183B) see Table 14-1
A8 BNC Bypass Board N5173B, N5183B E8251-63665
B1 thru B4 Fan Assembly (each) N5180-60433

W1, Ribbon Cable, A3 RF Assy Pb to ABAT Front Panel Interface J10  N5180-60183

W19, Semi-Rigid Cable, A3 RF Assy J4000 to Rear Panel RF Output ~ see Table 14-1
(Option TEM)

W20, Semi-Rigid Cable, A3 RF Assy J2002 to A7A3 Mod-Filter J3 N5180-20219

W21, Semi-Rigid Cable, A3 RF Assy J2004 to A7A2 20 GHz N5180-20208
Multiplier J1
W22, Coaxial Cable, A3 RF Assy J7 to A7A1 ALC Control J11 8121-1468
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Replacement Parts
Assemblies and Cables

Description Part Number
W23, Coaxial Cable, A7AT ALC Control J18 to A3 RF Assy J6000 8121-1578
W24, Semi-Rigid Cable, A7A2 20 GHz Multiplier J2 to A7A3 N5180-20209
Mod-Filter J1

W25, Semi-Rigid Cable, A7A3 Mod-Filter J2 to A7A5 Coupler Input ~ N5180-20285
(513/520)

W28, Semi-Rigid Cable, A7A5 Coupler Output to A7AT1 Atten Input ~ N5180-20284
(513/520) (Option TEM)

W29, Coaxial Cable, A7A1 ALC Control J15 to A7A3 Mod-Filter J7 8121-1468
W30, Coaxial Cable, A7AT ALC Control J16 to A7A3 Mod-Filter J6 8121-1468

W31, Coaxial Cable, A7A6 Detector Output to A7AT ALC Control 8121-2775
J10 (513/520)

W32, Coaxial Cable, Rear Panel ALC IN to A7A1 ALC Control J12 8121-0859

W33, Ribbon Cable, A7AT ALC Control J4 to A7ATT P1 (Option N5180-60244
1EM)

W34, Ribbon Cable, A7AT ALC Control J5 to A7A2 20 GHz N5180-60242
Multiplier J3

W35, Ribbon Cable, A7AT ALC Control J8 to A7A3 Mod-Filter J10 8121-1469
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Replacement Parts
Assemblies and Cables

Figure 14-17 Assemblies Top View - N5173B/83B (Options 532/540)

Front Panel AT Micro-Deck A1 Power Supply

40GHz_top

Description Part Number

Front Panel see Table 14-1
AT Power Supply Assembly N5180-60414
A7 Micro-Deck Assembly (N5173B, N5183B) see Table 14-1
A8 BNC Bypass Board N5173B, N5183B E8251-63665
B1 thru B4 Fan Assembly (each) N5180-60433
W1, Ribbon Cable, A3 RF Assy Pb to A6AT Front Panel Interface J10  N5180-60183
W9, Semi Rigid Cable, A3 RF Assy J4000 to RF Output see Table 14-1

W20, Semi-Rigid Cable, A3 RF Assy J2002 to A7A3 Mod-Filter J3 N5180-20219
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Replacement Parts
Assemblies and Cables

Description

Part Number

W21, Semi-Rigid Cable, A3 RF Assy J2004 to A7A2 20 GHz
Multiplier J1

N5180-20208

W22, Coaxial Cable, A3 RF Assy J7 to A7AT ALC Control J11

8121-1468

W23, Coaxial Cable, A7AT ALC Control J18 to A3 RF Assy J6000

8121-1578

W24, Semi-Rigid Cable, A7A2 20 GHz Multiplier J2 to A7A3
Mod-Filter JT

N5180-20209

W25, Semi-Rigid Cable, A7A3 Mod-Filter J2 to A7A4 40 GHz
Doubler J3 (5632/540)

N5180-20211

W26, Semi-Rigid Cable, A7A3 Mod-Filter J4 to A7A4 40 GHz
Multiplier J1 (532/540)

N5180-20210

W27, Semi-Rigid Cable, A7A4 40 GHz Doubler J2 to A7A5 Coupler
Input (532/540)

N5180-20044

W28, Semi-Rigid Cable, A7A5 Coupler Output to A7AT1 Atten Input
(532/540)

N5180-20045

W29, Coaxial Cable, A7A1 ALC Control J15 to A7A3 Mod-Filter J7 8121-1468
W30, Coaxial Cable, A7AT ALC Control J16 to A7A3 Mod-Filter J6 8121-1468
W31, Coaxial Cable, A7AG Detector Output to A7AT ALC Control 8121-0900
J10 (532/540)

W32, Coaxial Cable, Rear Panel ALC IN to A7A1 ALC Control J12 8121-0859

W33, Ribbon Cable, A7A1 ALC Control J4 to A7AT1 P1

N5180-60245

W34, Ribbon Cable, A7A1 ALC Control J5 to A7A2 20 GHz
Multiplier J3

N5180-60242

W35, Ribbon Cable, A7A1 ALC Control J8 to A7A3 Mod-Filter J10

8121-1469

W36, Ribbon Cable, A7A1 ALC Control J9 to A7A4 40 GHz Doubler
Control

N5180-60243
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Replacement Parts
Assemblies and Cables

Figure 14-18 Assemblies Top View - N5173B/83B (Options 532/540, 1EM)

Front Panel A7 Micro-Deck A1 Power Supply

B1 Fan

W1

B2 Fan

B3 FanL_ ' E y/ A8 BNC Bypass |

-
-
p—t
B4 Fan~d_ =
-
-
=
I ! I ‘l .\ -l ‘\ A
w28 W27 W25 W19 W33 W26 W24 W30 W29
40GHz_1EM_top
Description Part Number
Front Panel see Table 14-1
AT Power Supply Assembly N5180-60414
A7 Micro-Deck Assembly (N5173B, N5183B) see Table 14-1
A8 BNC Bypass Board N5173B, N5183B E8251-63665
B1 thru B4 Fan Assembly (each) N5180-60433

W1, Ribbon Cable, A3 RF Assy Pb to A6AT Front Panel Interface J10  N5180-60183

W19, Semi-Rigid Cable, A3 RF Assy J4000 to Rear Panel RF Output  see Table 14-1
(Option 1EM)
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Replacement Parts
Assemblies and Cables

Description

Part Number

W20, Semi-Rigid Cable, A3 RF Assy J2002 to A7A3 Mod-Filter J3

N5180-20219

W21, Semi-Rigid Cable, A3 RF Assy J2004 to A7A2 20 GHz
Multiplier J1

N5180-20208

W22, Coaxial Cable, A3 RF Assy J7 to A7AT ALC Control J11

8121-1468

W23, Coaxial Cable, A7AT ALC Control J18 to A3 RF Assy J6000

8121-1578

W24, Semi-Rigid Cable, A7A2 20 GHz Multiplier J2 to A7A3
Mod-Filter J1

N5180-20209

W25, Semi-Rigid Cable, A7A3 Mod-Filter J2 to A7A4 40 GHz
Doubler J3 (5632/540)

N5180-20211

W26, Semi-Rigid Cable, A7A3 Mod-Filter J4 to A7A4 40 GHz
Multiplier J1 (532/540)

N5180-20210

W27, Semi-Rigid Cable, A7A4 40 GHz Doubler J2 to A7A5 Coupler
Input (5632/540) (Option 1EM)

N5180-20047

W28, Semi-Rigid Cable, A7A5 Coupler Qutput to A7AT1 Atten Input
(532/540)

N5180-20045

W29, Coaxial Cable, A7A1 ALC Control J15 to A7A3 Mod-Filter J7 8121-1468
W30, Coaxial Cable, A7AT ALC Control J16 to A7A3 Mod-Filter J6 8121-1468
W31, Coaxial Cable, A7A6 Detector Output to A7AT ALC Control 8121-0900
J10 (532/540)

W32, Coaxial Cable, Rear Panel ALC IN to A7A1 ALC Control J12 8121-0859

W33, Ribbon Cable, A7A1 ALC Control J4 to A7AT1 P1

N5180-60245

W34, Ribbon Cable, A7A1 ALC Control J5 to A7A2 20 GHz
Multiplier J3

N5180-60242

W35, Ribbon Cable, A7A1 ALC Control J8 to A7A3 Mod-Filter J10

8121-1469

W36, Ribbon Cable, A7A1 ALC Control J9 to A7A4 40 GHz Doubler
Control

N5180-60243
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Replacement Parts
Assemblies and Cables

Figure 14-19 Assemblies Bottom View - All Models (N5182B shown)

A3 RF Assembly

—
=
(LN
W1 A4 8SD A3BT1 A5 CPU Assembly W11
bottomassy CPU Heatsink

Description Part Number
A3 RF Assembly see Table 14-3
A3BT1 Battery 3V 620 ma-HR LI Manganese Dioxide 1420-0533
A4 Solid State Disk Drive Assembly N5166B, N5172B, N5182B N5180-60426
Ab CPU Assembly and Thermal Pad N5180-60427
ABMP1T CPU Heatsink and Thermal Pad N5180-60443
W1, Ribbon Cable, A3 RF Assy P5 to AGAT Front Panel Interface J10  N5180-60183
W11, Ribbon Cable, Rear Panel GPIB to A3 RF Assy P4 N5180-60181
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Replacement Parts
Assemblies and Cables

Figure 14-20 A3 RF Assembly, A4 SSD, A5 CPU

cpu_ssd_assys

ltem Description Part Number

1 A3 RF Assembly see Table 14-3
2 A5 CPU Assembly and Thermal Pad N5180-60427
3 ASMP1T CPU Heatsink and Thermal Pad N5180-60443
4 Screw, machine, Pan Head, Torx T8, M2.5 x 0.45, 14 mm 0515-2147

5 Screw, machine, Flat Head, Torx T10, M3 x 0.5, 6 mm 0515-1227

6 A4 Solid State Disk Drive Assembly N5166B, N5172B, N5182B N5180-60426
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Replacement Parts
Assemblies and Cables

Figure 14-21 Rear Panel I/Q Cables - N5172B/82B Option 1EM

e
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=
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-
-
=l
P
RFConnector
W18 W17 1EM_cables
Description Part Number
RF Connector See Table 14-1

W17, Coaxial Cable, Rear Panel I Input to A2 Vector BBG Assy J15 N5180-60458
W18, Coaxial Cable, Rear Panel Q Input to A2 Vector BBG Assy J16 ~ N5180-60458
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Replacement Parts
Assemblies and Cables

Figure 14-22 Rear Panel RF Connector/Spacer w/ W19 Semi-Rigid Cable Assembly Parts
N5171B/72B/81B/82B

&

1EM_RF_parts

Figure 14-23 Location of W19 and 1EM Rear Panel RF Connector-
N5171B/72B/81B/82B

1EM_cable_82b

Item Description Part Number

1 J1 Rear Panel RF Qutput Connector, Type-N Female 1250-3968

2 Spacer, Type-N Qutput Connector N5180-20056

3 W19, Semi-Rigid Cable, A3 RF Assy J4000 to Rear N5180-20106
Panel RF Output (Option TEM)

4 Clamp (2) 1400-1265
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Replacement Parts
Assemblies and Cables

Figure 14-24 Rear Panel RF Connector/Spacer w/ W19 Semi-Rigid Cable Assembly Parts

N5173B/83B
-~
o
1EM_W19_parts
Item Description Part Number
1 J1 Rear Panel RF Output Connector
Type-N Female 1250-3968
3.5 mm Female 08673-60040
2.4 mm Female 5063-1700
2 Spacer

Type-N Output Connector
3.5 mm Output Connector

2.4 mm Output Connector

N5180-20056
E8251-20068

None

3 Adapter
Type-N Output Connector
3.5 mm Output Connector

2.4 mm Output Connector

N5180-20062
N5180-20061
N5180-20060

4 W19, Semi-Rigid Cable, A3 RF Assy J4000 to Rear
Panel RF Qutput (Option TEM)

N5173B, N5183B - Type-N Output Connector
N5173B, N5183B - 3.5 mm Output Connector
N5173B, N5183B - 2.4 mm Output Connector

N5180-20218
N5180-20216
N5180-20213
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Replacement Parts
Assemblies and Cables

Figure 14-25 Rear Panel Cables - Option 012

W15 W16 w14 W13 rearpanel_cables
Description Part Number
W13, Semi-Rigid Cable, A2 Vector BBG Assy P4 to Rear Panel DAC CLK IN ~ N5180-20186
W14, Semi-Rigid Cable, A3 RF Assy J2004 to Rear Panel LO OUT N5180-20144
W15, Semi-Rigid Cable, Rear Panel LO IN to A2 Vector BBG Assy P1 N5180-20178
W16, Semi-Rigid Cable, Rear Panel LO OUT to Rear Panel LO IN N5180-60458
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Replacement Parts
Assemblies and Cables

Figure 14-26 A2 Vector BBG Assembly Parts - N5166B/N5172B/N5182B

vector_BBG_parts

ltem Description Part Number
A2 Vector BBG Assembly N5180-60415

1 Screw, Pan Head, M3 x 0.5, T-10. 18 mm 0515-0666

2 A2AT Vector BBG Waveform Memory (N5166B, 1819-0590
N5172B - 1 required, N5182B - 2 required)

3 Cable Clamp, W6 Semi-Rigid Cable to A2 Vector 1400-3461
BBG Assy (N5166B, N5172B, N5182B)

4 A2MP1 Connector Preload Bracket w/ Foam N5180-60246

5 Foam n/a

not shown  Screw (1 ea) 0515-0372

not shown  Screws (4 ea) 0515-0374
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Replacement Parts
Assemblies and Cables

Figure 14-27 A7 Real Time BBG Assembly

RealTimeBBG

realtime bbg parts2

Item Description Part Number
A7 Real Time BBG Assembly N5180-60429
1 A8 Real Time BBG Jumper Board N5180-60432
2and4  Screw-Machine W/Crest-Cup-Con-Washer Pan-HD Torx-T10 M3 x 0.5 8mm-LG ~ 0515-0372
3 W12, Cable Harness, A7A1 Real Time BBG Aux. Power Supply Output  N5180-60181
5 A7ATMPT Power Supply Cover N5180-60431
6 A7A1 Real Time Aux Power Supply N5180-60430
7 W10, Cable Harness, AT Power Supply to A7A1 Real Time BBG Aux. N5180-60437

Power Supply Input
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Replacement Parts
Assemblies and Cables

Figure 14-28 B1 Through B4 Fan Assembly Parts - N5180-60433

Item Description Part Number
1 Fan Assembly n/a
2 Fan Rivet (4) n/a
3 Grommet Snap n/a
4 Support Fan Motor n/a
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Replacement Parts
Assemblies and Cables

Figure 14-29 A3A1 Rear Panel SD Memory Card (Option 006)

flash_card

ltem Description Part Number

1 IC-Flash 32 GB SD Card 1819-1250
(Option 006)

2 Rear Panel SD Memory Card Cover ~ N5180-00027
(Option 006)
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15 Assembly Replacement

What You Will Find in This Chapter

This chapter provides information on the following:
Before Replacing an Assembly on page 332
After Replacing or Repairing an Assembly on page 333

Assemblies You Can Replace on page 334

KEYSIGHT

TECHNOLOGIES
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Assembly Replacement
Before Replacing an Assembly

Before Replacing an Assembly

Before replacing any instrument assembly, perform the related “Pre Repair
Procedures” found in Chapter 16, “Pre and Post-Repair Procedures”. Doing so
will ensure that all required instrument information and calibration data will be
properly preserved once the assembly replacement is completed.

Many of the assemblies in this instrument are very susceptible to damage
from electrostatic discharge (ESD). Perform service procedures only at a
static-safe workstation and wear a grounding strap.

See the “Hardware Versus Firmware” in Chapter 19, “Instrument Firmware
and Operating System” for information on instrument firmware requirements
before replacing any electronic assembly.

Be sure to review the warning and caution statements described in Chapter 1,
“Overview” prior to replacing an assembly in your signal generator.
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Assembly Replacement
After Replacing or Repairing an Assembly

After Replacing or Repairing an Assembly

After you have permanently replaced an assembly, certain configuration steps
will need to be performed. Additionally, certain performance tests may have to
also be performed. Refer to Chapter 16, “Pre and Post-Repair Procedures”, on

page 411, for the next steps and the list of performance tests required for each
assembly.
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Assembly Replacement
Assemblies You Can Replace

Assemblies You Can Replace

334

“Outer Cover” on page 336

“Inner Top Cover” on page 338

“Inner Bottom Cover” on page 340

“Front-Panel” on page 342

“A1 Power Supply” on page 345

“A2 Vector BBG Assembly (N5166B, N5172B, and N5182B)” on page 347
“A3 RF Assembly (N5171B, N5181B)” on page 351

“A3 RF Assembly (N5166B, N5172B, and N5182B)” on page 356
“A3 RF Assembly (N5173B, N5183B)” on page 360

“A3BT1 Battery” on page 363

“A4 SSD (N5166B, N5172B, and N5182B only)” on page 365
“A5 CPU” on page 369

“A6 Front Panel Interface Scan Assembly” on page 371

“USB Board” on page 373

“LCD Display” on page 375

“Key Pad” on page 377

“Power Switch” on page 380

“A7 Real Time BBG Assembly (N5172B and N5182B Option 660)” on
page 382

“A7A1 Real Time Aux Power Supply” on page 384

“RF Connector” on page 388

“RF Connector (N5173B/83B only - Standard)” on page 390
“A7 Micro-Deck (N5173B/83B only - Standard)” on page 392
“A7 Micro-Deck (N5173B/83B only - Option 1EM)” on page 396
“A8 Floating BNC Bypass (N5173B/83B only)” on page 398

“B1 through B4 Fans” on page 400

“Rear Panel (N5171B/81B)” on page 403

“Rear Panel (N5166B, N5172B, and N5182B)” on page 405
“Rear Panel (N5173B/83B)” on page 408
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Assemblies You Can Replace
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Assembly Replacement
Outer Cover

Outer Cover

Tools Required

— T-20driver

Removal Procedure

Refer to Figure 15-1 for this procedure.

1.
2.

Disconnect the power cord.

Using the T-20 driver, loosen the two screws (1) and remove the strap
handle (2).

Using the T-20 driver, remove the two hole plugs (not shown in photo)
from the opposite side of the instrument.

Using the T-20 driver, remove the center screws from the four rear-panel
feet (3).

Remove the four bottom feet (4) from the cover by first removing the
locking keys and then lifting the tab and sliding the foot toward the tab.
Place the signal generator on its side.

Place one hand on the front panel, use the other hand to lift the rear of the
signal generator and slide the outer cover (5) off to remove it from the
frame.

The RF connector can be easily damaged. Use extreme caution to not
damage the RF connector when lifting the rear of the signal generator.

Replacement Procedure

1.

Reverse the order of the removal procedures.

When sliding the outer cover back on the signal generator keep fingers
away from the back of the front panel. They can get severely pinched.

2.

336

Recommended torque for all screws is 21 in-lbs.
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Assembly Replacement
Outer Cover

Figure 15-1 Outer Cover Removal

(4places)

(4places)

external
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Assembly Replacement
Inner Top Cover

Inner Top Cover

Tools Required
— T-10driver

Removal Procedure
Refer to Figure 15-2 for this procedure.
1. Disconnect the power cord.

2. Remove the outer-cover from the signal generator. Refer to “Outer Cover’
on page 336.

3. Place the signal generator flat with the front-panel facing you.

4. Using the T-10 driver, remove the eleven flat-top screws (1) from the
inner top cover (2).

5. Using the T-10 driver, remove the screw (3) from the rear panel.

6. Remove the inner top cover.

Replacement Procedure

1. Reverse the order of the removal procedures.

2. Recommended torque for all screws is 9 in-lbs.
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Assembly Replacement
Inner Top Cover

Figure 15-2 Inner Top Cover Removal
o 3 places on side

Top Cover

__

1 place at
rear panel

o 3 places on side

topcover
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Assembly Replacement
Inner Bottom Cover

Inner Bottom Cover

Tools Required
— T-10driver

Removal Procedure
Refer to Figure 15-3 for this procedure.
1. Disconnect the power cord.

2. Remove the outer-cover from the signal generator. Refer to “Outer Cover’
on page 336.

3. Place the signal generator flat with the front-panel facing you.

4. Using the T-10 driver, remove the eleven flat-top screws (1) from the
inner bottom cover (2).

5. Using the T-10 driver, remove the screw (3) from the rear panel.

6. Remove the inner bottom cover.

Replacement Procedure

1. Reverse the order of the removal procedures.

2. Recommended torque for all screws is 9 in-lbs.
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Assembly Replacement
Inner Bottom Cover

Figure 15-3 Inner Bottom Cover

Bottom Cover o 3 places on side

1 place at
rear panel

o 3 places on side bottomcover
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Assembly Replacement
Front-Panel

Front-Panel

Tools Required

— T-20driver

— needle-nose pliers

Removal Procedure

Refer to Figure 15-4 for this procedure.

1.
2.

Disconnect the power cord.

Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

With the signal generator on its side, disconnect W1 from the A3 RF
assembly by squeezing the cable connector and pulling the cable away
from the signal generator.

For N5166B, N5172B, and 82B instruments, place the signal generator flat
with the A2 Vector BBG assembly facing you and use the needle-nose
pliers to disconnect the following cables,

— W3 (I Input) from A2J15
— W4 (Q Input) from A2J16

Remove the chassis grommet before pulling W3 and W4 thru the chassis
(N5166B, N5172B, and 82B only).

With the signal generator upside down and flat, use the T-20 driver to
remove the four screws (1) from the sides of the chassis.

The four screws that attach the front panel to the chassis are
recommended to be one-time use only hardware. These should be
replaced with new screws (0515-5844).

Before removing the front-panel from the signal generator, lift and
support the front frame of the signal generator.

7. Slide the front-panel over the RF output connector.

8. Remove the front-panel.

Replacement Procedure

1.

342

Reverse the order of the removal procedure.
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Assembly Replacement
Front-Panel

2. Recommended torque for all four screws is 21 in-lbs.

3. Perform the post-repair procedures that pertain to this replacement
procedure. See Chapter 16, “Pre and Post-Repair Procedures.”
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Assembly Replacement

Front-Panel
Figure 15-4 Front-Panel
2 places
Note: These screws are intended to be one-time
Front Panel use hardware and should be replaced during reassembly.

T
2 places A2 Vector BBG Assembly
Note: These screws are intended to be one-time (:n? 365?53;'310?5)
use hardware and should be replaced during y
reassembly.
—
-
F=

A3 RF Assembly W1

fpanel_remove

344 Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Assembly Replacement
A1 Power Supply

AT Power Supply

Tools Required
— T-10driver

Removal Procedure
Refer to Figure 15-5 for this procedure.
1. Disconnect the power cord.

2. Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, and “Inner Top Cover” on page 338.

3. Remove the rear panel from the signal generator. Refer to “Rear Panel
(N5171B/81B)” on page 403, or “Rear Panel (N5166B, N5172B, and
N5182B)” on page 405, or “Rear Panel (N5173B/83B)” on page 408.

The rear panel must be removed so the power connector on the A1 Power
Supply can be disconnected from the A3 RF assembly without damaging
the connector pins.

4. Place the signal generator flat and upright with the front-panel facing you.

5. Using the T-10 driver, press the connector latch to disconnect B1W1 thru
B4W1 from the AT Power Supply.

6. If Option 660 is installed, disconnect the Aux Power Supply cable (2) from
the A1 Power Supply.

7. Using the T-10 driver, remove the six screws (1) that secure the A1 Power
Supply to the chassis.

8. Remove the A1 Power Supply.

Replacement Procedure

1. Reverse the order of the removal procedure.
2. Recommended torque for all screws is 9 in-lbs.

3. Perform the post-repair procedures that pertain to this replacement
procedure. See Chapter 16, “Pre and Post-Repair Procedures.”
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Assembly Replacement
A1 Power Supply

Figure 15-5 A1 Power Supply (N5182B shown)
Power Supply

N 1

B1W1 thru
B4wW1

(R BT

power_supply_remove
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Assembly Replacement
A2 Vector BBG Assembly (N5166B, N5172B, and N5182B)

A2 Vector BBG Assembly (N5166B, N5172B, and N5182B)

Tools Required
— T-10driver

— b5/16” open-ended wrench

— needle-nose pliers

Removal Procedure
Refer to Figure 15-6 for this procedure.

1. Before replacing the A2 Vector BBG assembly see Chapter 16, “Pre and
Post-Repair Procedures”, and perform the “Pre Repair Procedures”
outlined for this assembly.

2. Disconnect the power cord.

3. Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

4. Remove the rear panel from the signal generator. Refer to “Rear Panel
(N5166B, N5172B, and N5182B)” on page 405.

The rear panel must be removed to allow the pin connector on the A2
Vector BBG assembly to be disconnected from the A3 RF assembly
without damaging the connector pins.

5. Place the signal generator flat with the A2 Vector BBG assembly facing up
and the rear panel facing you.

6. Refer to Figure 15-6. Use the needle-nose pliers to disconnect the cables
from the following locations:

— A2J15, | Input, W4 (W17 for Option 1EM instruments).
— A2J16, Q Input, W5 (W18 for Option 1EM instruments).
7. Remove the cable clamp and cable W6.

8. Using the 5/16” open-ended wrench, disconnect the following cables
according to the instrument you have:

— Instruments without Option 012: Remove cables W7 and W8.

— Instruments with Option 012: refer to Figure 15-7. Remove cables
W13, W14, and W15.
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Assembly Replacement
A2 Vector BBG Assembly (N5166B, N5172B, and N5182B)

9. Refer to Figure 15-6. If Option 660 is installed, use the T-10 driver to
remove the four screws (1) that secure the A8 Real Time Jumper Board to
the A2 Vector BBG assembly and the A7 Real Time BBG assembly. Pull up
on the Real Time Jumper Board to disengage from the assembilies.

10.Using the T-10 driver, remove the two screws (2) and four screws (3) that
connect the A2 Vector BBG assembly to the chassis.

11.Place your thumbs under the BNC connectors and push up on the A2
Vector BBG assembly to release it from the pin connector.

12.Remove the A2 Vector BBG assembly.

Replacement Procedure

348

1. Reverse the order of the removal procedure.

If Option 660 is installed, follow these steps:

a. When plugging in the A8 Real Time Jumper Board into the A2 and A7
boards, it is important to have all boards loose in order to ensure proper
connector mating.

b. It will be necessary to loosen the eight screws (1) (refer to Figure 15-30)
attaching the A7 Real Time BBG assembly to the chassis before plugging
in the A8 Real Time Jumper Board.

c. After the A8 Jumper board is plugged into both the A2 and A7 boards,
tighten the four A8 board screws (1) first. Refer to Figure 15-6.

d. Then you can tighten the eight screws for the A7 board and the five screws
for the A2 board.

2. Recommended torque for all T-10 screws is 9 in-lbs.

The vertical SMA board connectors (on the A2 and A3 assemblies)
for cables W7 and W8 can be broken loose easily.

DO NOT OVER-TORQUE THESE CONNECTORS. The recommended
torque is 9 in-lbs.

Place the cable with the long nut into place first, then connect to the A2
Vector BBG assembly.

3. Recommended torque for all BNC connector hex nuts is 21 in-lbs.

4. See Chapter 16, “Pre and Post-Repair Procedures”, and perform the “Post
Repair Procedures” outlined for the replacement of this assembly.
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Assembly Replacement
A2 Vector BBG Assembly (N5166B, N5172B, and N5182B)
Figure 15-6 A2 Vector BBG Assembly (Option 660)

Real Time
BBG Jumper Board

four places

L i»
i . WG
-
l.
..... X
L___ cable

Vector BBG
Assembly
A2J18

vector_bbg_remove
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Assembly Replacement
A2 Vector BBG Assembly (N5166B, N5172B, and N5182B)

Figure 15-7 Option 012 Cables
) — 21/e =
5 = Ll o)

\,%,/;‘7.;- N il

G

option012_cables

w4 w5
(1EMW17) (1EMW18)

W13 W14 W15
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Assembly Replacement
A3 RF Assembly (N5171B, N5181B)

A3 RF Assembly (N5171B, N5181B)

m Do not disconnect the RF connector cable from the A3 RF assembly
or the RF connector itself. Removing the cable will result in
instrument failure.

Tools Required
— T-10driver

— 5/16” open-ended wrench

— Flat-head screwdriver
Removal Procedure

Pry slots have been provided on both sides of the A3 RF assembly to aid in
removing the board.

1. Before replacing the A3 RF assembly see Chapter 16, “Pre and Post-Repair
Procedures” and perform the “Pre Repair Procedures” outlined for this
assembly.

2. Disconnect the power cord.

3. Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

4. Place the signal generator flat with the A3 RF assembly facing up.
5. Refer to Figure 15-8. Remove ribbon cable W1.
6. Remove the following assemblies, in the order listed

a. “A5 CPU” on page 369

b. “Rear Panel (N5171B/81B)” on page 403

c. “Front-Panel” on page 342

7. For Option 1EM instruments, skip to step 8. For all other instruments, refer
to Figure 15-9. Using the T-10 driver, remove the 3 screws (1) that
connect the RF In connector to the chassis.

The RF Connector can be easily damaged. Use extreme caution when
disconnecting and reconnecting the RF connector bracket from and to the
instrument chassis.
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Assembly Replacement
A3 RF Assembly (N5171B, N5181B)

8. Refer to Figure 15-8. Using the T-10 driver, remove the 10 screws (1) that
connect the A3 RF assembly to the chassis.

9. Refer to Figure 15-10. Place the tip of a medium common screwdriver into
one of the three pry slots on the A3 RF assembly and twist the screwdriver
to release the board from the connector pins.

10.Repeat step 9 with the other two pry slots.
11.Remove the A3 RF assembly as shown in Figure 15-11.

Replacement Procedure

1. Reverse the order of the removal procedure.

2. Recommended torque for Front Panel screws is 21 in-lbs. Recommended
torque for all other screws is 9 in-lbs.

3. Recommended torque for all BNC connectors is 21 in-lbs.

4. See Chapter 16, “Pre and Post-Repair Procedures” and perform the “Post
Repair Procedures” outlined for the replacement of this assembly.
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Assembly Replacement
A3 RF Assembly (N5171B, N5181B)

Figure 15-8 A3 RF Assembly - Screw locations

v

RF_remove
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Assembly Replacement
A3 RF Assembly (N5171B, N5181B)

Figure 15-9 RF Connector - Screw locations (Type-N Shown)

RF
Connector

rf_conn

Figure 15-10 A3 RF Assembly - Removal
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Assembly Replacement
A3 RF Assembly (N5171B, N5181B)

Figure 15-11 A3 RF Assembly - Removal
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Assembly Replacement
A3 RF Assembly (N5166B, N5172B, and N5182B)

A3 RF Assembly (N5166B, N5172B, and N5182B)

356

Do not disconnect the RF connector cable from the A3 RF assembly
or the RF connector itself. Removing the cable will result in
instrument failure.

Tools Required
— T-10driver

— 5/16” open-ended wrench

Flat-head screwdriver

Removal Procedure

Pry slots have been provided on both sides of the A3 RF assembly to aid in
removing the board.

. Before replacing the A3 RF assembly see Chapter 16, “Pre and Post-Repair

Procedures” and perform the “Pre Repair Procedures” outlined for this
assembly.

. Disconnect the power cord.

. Remove the covers from the signal generator. Refer to “Outer Cover” on

page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

. Place the signal generator flat with the A2 Vector BBG assembly facing up

and the rear panel facing you.

. Referring to Figure 15-12, remove the Cable Clamp and cable W6.

. Using the 5/16” open-ended wrench, disconnect the following cables

according to the instrument you have.
Instruments without Option 012 refer to Figure 15-12, remove W7 and W8.
Instruments with Option 012 refer to Figure 15-13, remove W8 and W14.

. Place the signal generator flat with the A3 RF assembly facing up.
. Refer to Figure 15-8. Remove ribbon cable W1.

9. Remove the following assemblies, in the order listed

a. “A4 SSD (N5166B, N5172B, and N5182B only)” on page 365
b. “Ab5 CPU” on page 369
c. “Rear Panel (N5166B, N5172B, and N5182B)” on page 405
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Assembly Replacement
A3 RF Assembly (N5166B, N5172B, and N5182B)

d. “Front-Panel” on page 342

10.For Option 1EM instruments, skip to step 10. For all other instruments,
refer to Figure 15-9. Using the T-10 driver, remove the 3 screws (1) that
connect the RF In connector to the chassis.

The RF Connector can be easily damaged. Use extreme caution when
disconnecting and reconnecting the RF connector bracket from and to the
instrument chassis.

11.Refer to Figure 15-8. Using the T-10 driver, remove the 10 screws (1) that
connect the A3 RF assembly to the chassis.

12.Refer to Figure 15-10. Place the tip of a medium common screwdriver into
one of the three pry slots on the A3 RF assembly and twist the screwdriver
to release the board from the connector pins.

13.Repeat step 11 with the other two pry slots.
14.Remove the A3 RF assembly as shown in Figure 15-11.

Replacement Procedure

1. Reverse the order of the removal procedure.

When plugging in the A3 RF assembly into the A2 board, it is important to have all
boards loose in order to ensure proper connector mating. Follow these steps:

a. It will be necessary to loosen the screws attaching the A2 Vector BBG
assembly (and the A7 Real Time BBG assembly if Option 660 is present) to
the chassis before plugging in the A3 RF assembly.

b. Referto Figure 15-14, “Loosen A2/A7 Boards screws.” Loosen the A7
Real Time BBG assembly screws (1) and the A2 Vector BBG assembly
screws (2). After the A3 RF assembly is plugged into the A2 board, tighten
all the screws. Torque to 9 in-lbs.

2. Recommended torque for Front Panel screws is 21 in-lbs. Recommended
torque for all other screws is 9 in-lbs.
3. Recommended torque for all BNC connectors is 21 in-lbs.

4, See Chapter 16, “Pre and Post-Repair Procedures” and perform the “Post
Repair Procedures” outlined for the replacement of this assembly.
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Assembly Replacement
A3 RF Assembly (N5166B, N5172B, and N5182B)

Figure 15-12 Cable Removal for RF Assembly (std) - N5166B, N5172B, and N5182B
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Figure 15-13 Cable Removal for A3 RF Assembly, Option 012 - N5172B and N5182B

RF_remove_opt012_cables W14 Wa
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Assembly Replacement
A3 RF Assembly (N5166B, N5172B, and N5182B)

Figure 15-14 Loosen A2/A7 Boards screws

A2 Vector BBG
Assembly

I === y=p=q=

A7 Real Time BBG Assembly
(N5172B, N5182B
Option 660 only)

A2_AT7_loosen
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Assembly Replacement
A3 RF Assembly (N5173B, N5183B)

A3 RF Assembly (N5173B, N5183B)

Tools Required
— T-10driver

— b5/16” open-ended wrench

— Flat-head screwdriver
Removal Procedure

Pry slots have been provided on both sides of the A3 RF assembly to aid in
removing the board.

1. Before replacing the A3 RF assembly see Chapter 16, “Pre and Post-Repair
Procedures” and perform the “Pre Repair Procedures” outlined for this
assembly.

2. Disconnect the power cord.

3. Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

4. Place the signal generator flat with the A7 Micro-Deck assembly facing up
and the rear panel facing you.

5. Referring to Figure 15-15, using the 5/16” open-ended wrench,
disconnect the following cables:

W20 from A3 J2002 and A7A3 J3
W21 from A3 J2004 and A7A2 J1
W22 from A3 J7 and A7A1 J11
W23 from A3 J6000 and A7A1 J18
6. Place the signal generator flat with the A3 RF assembly facing up.
7. Refer to Figure 15-18. Remove ribbon cable W1.
8. Remove the following assembilies, in the order listed:
a. “A5 CPU” on page 369
b. “Rear Panel (N5173B/83B)” on page 408
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Assembly Replacement
A3 RF Assembly (N5173B, N5183B)

Figure 15-15 A7 Micro-Deck to A3 RF Assembly Interconnections
w22 w21 ATA2 J1

ATA1
Microwave
ALC Control
Assembly

A7A1 J18

A3 J2002 W20 A3 J2004 A3 J7 ATA3 J3 A3 J6000 W23 ATAT I

9. Refer to Figure 15-8. Using the T-10 driver, remove the 10 screws (1) that
connect the A3 RF assembly to the chassis.

10.Refer to Figure 15-10. Place the tip of a medium common screwdriver into
one of the three pry slots on the A3 RF assembly and twist the screwdriver
to release the board from the connector pins.

11.Repeat step 10 with the other two pry slots.
12.Remove the A3 RF assembly as shown in Figure 15-11.
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Assembly Replacement
A3 RF Assembly (N5173B, N5183B)

Replacement Procedure

When plugging in the A3 RF assembly into the A7 board, it is important to
have all boards loose in order to ensure proper connector mating. Follow
these steps:

1. Referring to Figure 15-15, loosen the 10 screws (1) that attach the A7A1
Microwave ALC Control assembly to the A7 Micro-Deck.

2. Reverse the order of the removal procedure.

3. After the A3 RF assembly is plugged into the A7 board, tighten all the
screws attaching both the A3 RF assembly and the A7A1 Microwave ALC
Control assemblies. Torque to 9 in-lbs.

4. Recommended torque for all BNC connector hex nuts is 21 in-Ibs.

5. See Chapter 16, “Pre and Post-Repair Procedures” and perform the
Post-Repair Procedures outlined for the replacement of this assembly.
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Assembly Replacement
A3BT1 Battery

A3BT1 Battery

m This battery contains lithium. Do not incinerate or puncture this battery.
Do not install this battery backwards. To dispose of the battery in a safe

manner. Refer to “Lithium Battery Disposal” on page 35.

NOTE The battery is part of the power off circuitry. Removing the battery will not
cause any stored data to be lost.

Tools Required
— T-10driver

— small flat-head screw driver

Removal Procedure
Refer to Figure 15-16 for this procedure.
1. Disconnect the power cord.

2. Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336 and “Inner Bottom Cover” on page 340.

3. Place the signal generator flat with the A3 RF assembly facing up and the
front-panel towards you.

4. Using the flat-head screw driver, remove the A3BT1 by carefully prying the
battery out of its socket.

Replacement Procedure

1. Reverse the steps of the removal procedure.

NOTE To install the battery, the positive side is aligned with the positive sign on
the A3 RF assembly’s battery clip.

2. Perform the post-repair procedures that pertain to this replacement
procedure. See Chapter 16, “Pre and Post-Repair Procedures.”
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Assembly Replacement
A3BT1 Battery

Figure 15-16 A3BT1 Battery
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Assembly Replacement
A4 SSD (N5166B, N5172B, and N5182B only)

A4 SSD (N5166B, N5172B, and N5182B only)

Tools Required
— T-10driver

Removal Procedure
Refer to Figure 15-17 and Figure 15-18 for this procedure.

1. Disconnect the power cord.

2. Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336 and “Inner Bottom Cover” on page 340.

3. Place the signal generator flat and upside down with the rear panel facing
you.

4. Using the T-10 driver, remove the four screws (6) that attach the A4 SSD
assembly to the A3 RF assembly.

5. Remove the A4 SSD assembly by gently rocking it side to side to release
the pins.

Replacement Procedure

1. Reverse the order of the removal procedure.
2. Recommended torque for all screws is 9 in-lbs.

3. Perform the post-repair procedures that pertain to this replacement
procedure. See Chapter 16, “Pre and Post-Repair Procedures.”
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Assembly Replacement
A4 SSD (N5166B, N5172B, and N5182B only)

Figure 15-17 A4 SSD

A3 RF Assembly A4 SSD

ssd
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Assembly Replacement
A4 SSD (N5166B, N5172B, and N5182B only)

Figure 15-18 A4 SSD and A5 CPU Removal (0960-2870)

A3 RF Assembly
cpu_remove
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Assembly Replacement
A4 SSD (N5166B, N5172B, and N5182B only)

Figure 15-19 A4 SSD and A5 CPU Removal (0960-3295)

A3 RF Assembly
cpu_remove
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Assembly Replacement
A5 CPU

A5 CPU

Tools Required
— T-8driver

Removal Procedure
Refer to Figure 15-18 and Figure 15-20 for this procedure.

There is one long pin connector attaching the A5 CPU to the A3 RF
assembly. It is located on the long end of the A5 CPU board, closest to the
center of the instrument. Use caution when removing the A5 CPU board.

1. Before replacing the A5 CPU assembly see Chapter 16, “Pre and
Post-Repair Procedures” and perform the Pre-Repair Procedures outlined
for this assembly.

2. Disconnect the power cord.

3. Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336 and “Inner Bottom Cover” on page 340.

4. Place the signal generator flat and upside down with the front-panel
facing you.

5. Referring to Figure 15-19, using the T-8 driver, remove the four screws (3)
that attach the A5 CPU (1) and heatsink (2) to the A3 RF assembly.

6. Remove the A5 CPU.
7. The thermal pads (4) should also be replaced.

There are two versions of the A5 CPU assembly. The new version requires
only one thermal pad while the old version requires two. Refer to Figure
15-18 and Figure 15-19 to determine which version is being installed,
how many thermal pads are required, and where they need to be located.

Replacement Procedure

1. Reverse the order of the removal procedure.
2. Recommended torque for the four CPU screws is 6 in-lbs.

3. See Chapter 16, “Pre and Post-Repair Procedures” and perform the
Post-Repair Procedures outlined for the replacement of this assembly.
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Assembly Replacement
A5 CPU

Figure 15-20 A5 CPU

A3 RF Assembly A5 CPU

cpu
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Assembly Replacement
A6 Front Panel Interface Scan Assembly

AB Front Panel Interface Scan Assembly

Tools Required

— T-10driver

Removal Procedure

Refer to Figure 15-21 for this procedure.

1.
2.

9.

Disconnect the power cord.

Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

Remove the front-panel from the signal generator. Refer to “Front-Panel”
on page 342.

Disconnect the LCD cable from the A6 Front Panel Interface Scan
assembly. Refer to Figure 15-22. Disengage the locking tabs by sliding
them in the direction shown. When reassembling, ensure the locking tabs
are pushed in and engaged on both sides of the connector.

Disconnect the Power Switch cable from the A6 Front Panel Interface Scan
assembly.

Disconnect the W2 ribbon cable from the A6 Front Panel Interface Scan
assembly.

Disconnect the W3 ribbon cable from the A6 Front Panel Interface Scan
assembly.

Using the T-10 driver, remove the seven screws (1) that secure the A6
Front Panel Interface Scan assembly to the front-panel sub-panel.

Remove the A6 Front Panel Interface Scan assembly.

Replacement Procedure

. Reverse the order of the removal procedure.

Recommended torque for all screws is 9 in-lbs.

Perform the post-repair procedures that pertain to this replacement
procedure. See Chapter 16, “Pre and Post-Repair Procedures.”
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Assembly Replacement
A6 Front Panel Interface Scan Assembly

Figure 15-21 Front Panel Interface Scan Assembly

A6 Front Panel

fpiscan_remove Interface Scan Assembly LCD Cable Power Switch Cable
Figure 15-22 LCD Cable Locking Tabs
LockingTabs

LCDCable

LCD_cableconn

372 Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Assembly Replacement
USB Board

USB Board

Tools Required
— T-10driver

Removal Procedure

1. Disconnect the power cord.

2. Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

3. Remove the front-panel from the signal generator. Refer to “Front-Panel”
on page 342.

4. Refer to Figure 15-23. Disconnect W2 from the Front Panel Interface Scan
assembly.

5. Carefully remove the foam trim from the side of the Front Panel.

6. Refer to Figure 15-24. Using the T-10 driver, remove the screw (1)
securing the USB board to the front-panel.

7. Remove USB board

Replacement Procedure

1. Reverse the order of the removal procedure.
2. Recommended torque for screw is 9 in-Ibs.

3. Perform the post-repair procedures that pertain to this replacement
procedure. See Chapter 16, “Pre and Post-Repair Procedures.”

Figure 15-23 USB Board Location

A6 Front Panel W2 USB Board
Interface Scan Assembly oar

on side

usb_remove
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Assembly Replacement
USB Board

Figure 15-24 USB Board Removal

usb_board
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Assembly Replacement
LCD Display

LCD Display

Tools Required

— T-10driver

Removal Procedure

1.
2.

8.

Disconnect the power cord.

Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

Remove the front-panel from the signal generator. Refer to “Front-Panel”
on page 342.

Remove the A6 Front Panel Interface Scan assembly from the front panel.
Refer to “A6 Front Panel Interface Scan Assembly” on page 371.

Refer to Figure 15-25. Using the T-10 driver, remove the eight screws (1)
that secure the sub-panel to the front-panel.

Remove the sub-panel.

Refer to Figure 15-26. Remove the display hold-down. Take care to avoid
losing the grounding spring that sits in the display hold-down.

Remove the LCD Display.

Replacement Procedure

. Reverse the order of the removal procedure.

Recommended torque for all screws is 9 in-lbs.

Perform the post-repair procedures that pertain to this replacement
procedure. See Chapter 16, “Pre and Post-Repair Procedures.”
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Assembly Replacement
LCD Display

Figure 15-25 Sub Panel

subpanel Front Sub Panel

Figure 15-26 LCD Display

Display hold-down

Grounding spring
(place into hole
on display hold-down)

Display

Display Boot

lcd_remove
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Assembly Replacement
Key Pad

Key Pad

Tools Required

— T-10driver

Removal Procedure

Refer to Figure 15-27 for this procedure.

1.
2.

9.

Disconnect the power cord.

Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

Remove the Rotary Pulse Generator (RPG) knob by carefully pulling it off
the shaft of the RPG.

Remove the front-panel from the signal generator. Refer to “Front-Panel”
on page 342.

Remove the A6 Front Panel Interface Scan assembly from the front panel.
Refer to “A6 Front Panel Interface Scan Assembly” on page 371.

Remove the LCD Display from the signal generator. Refer to “LCD Display”
on page 375.

Using the T-10 driver, remove the three screws (1) that secure the Side
Support to the front-panel frame.

Using the T-10 driver, remove the nine screws (2) that secure the Key Pad
and Key Pad Board to the front-panel frame.

Remove the Key Pad and Key Pad Board.

Replacement Procedure

1.

Reverse the order of the removal procedure.

Refer to Figure 15-28, “Key Pad Screws.” Hand start the two screws
labeled “A” and “B” until they are snug, then install the remaining ten
screws.

2.
3.

Recommended torque for all screws is 9 in-lbs.

Perform the post-repair procedures that pertain to this replacement
procedure. See Chapter 16, “Pre and Post-Repair Procedures.”
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Assembly Replacement

Key Pad

Key Pad

Figure 15-27

3 places

Side Support

Key Pad Board

RPG Knob

Keypad
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Assembly Replacement
Key Pad

Figure 15-28 Key Pad Screws
|II T O T

keypad2 9
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Assembly Replacement
Power Switch

Power Switch

Tools Required

— T-10driver

Removal Procedure

Refer to Figure 15-29 for this procedure.

1.
2.

Disconnect the power cord.

Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

Remove the front-panel from the signal generator. Refer to “Front-Panel”
on page 342.

Remove the A6 Front Panel Interface Scan assembly from the signal
generator. Refer to “A6 Front Panel Interface Scan Assembly” on page 371.

Remove the LCD Display from the signal generator. Refer to “LCD Display”
on page 375.

Using the T-10 driver, remove the two screws (4) that secure the Power
Switch (2) to the front-panel frame.

Remove the Power Switch.

Replacement Procedure

380

. Reverse the order of the removal procedure.

Recommended torque for all screws is 9 in-lbs.

Perform the post-repair procedures that pertain to this replacement
procedure. See Chapter 16, “Pre and Post-Repair Procedures.”
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Assembly Replacement
Power Switch

Figure 15-29 Power Switch

power_switch
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Assembly Replacement
A7 Real Time BBG Assembly (N5172B and N5182B Option 660)

A7 Real Time BBG Assembly (N5172B and N5182B Option 660)

Tools Required
— T-10driver

— b5/16” open-ended wrench

— needle-nose pliers

Removal Procedure
Refer to Figure 15-30 for this procedure.
1. Disconnect the power cord.

2. Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336 and “Inner Top Cover” on page 338.

3. Place the signal generator flat with the A7 Real Time BBG assembly facing
up and the rear panel facing you.

4. Refer to Figure 15-30. Remove power cable W12 from the A7 Real Time
BBG assembly.

5. Remove power cable W10 from the A1 Power Supply.

6. Remove the four screws (2) attaching the A8 Real Time BBG Jumper
board. Unplug and remove the jumper board.

7. Refer to Figure 15-30. Using the T-10 driver, remove the eight screws (1)
attaching the A7 Real Time BBG assembly to the chassis deck.

8. Remove the A7 Real Time BBG assembly.

Replacement Procedure

1. Reverse the order of the removal procedure.

When plugging in the A8 Real Time Jumper Board into the A2 and A7 boards, it is
important to have all boards loose in order to ensure proper connector mating.
Follow these steps:

a. It will be necessary to loosen the five screws (2) and (3) (refer to
Figure 15-6, “A2 Vector BBG Assembly (Option 660),") attaching the A2
Vector BBG assembly to the chassis before plugging in the A8 Real Time
Jumper Board.

b. After the A8 Jumper board is plugged into both the A2 and A7 boards,
tighten the four A8 board screws (2) first. Refer to Figure 15-30, “A7 Real
Time BBG Assembly (N5172B, N5182B Option 660),".

c. Then you can tighten the eight screws for the A7 board and the five screws
for the A2 board.
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Assembly Replacement
A7 Real Time BBG Assembly (N5172B and N5182B Option 660)

2. Recommended torque for all T-10 screws is 9 in-lbs.
3. Perform the post-repair procedures that pertain to this replacement
procedure. See Chapter 16, “Pre and Post-Repair Procedures.”

Figure 15-30 A7 Real Time BBG Assembly (N5172B, N5182B Option 660)

Real Time
BBG Jumper Board

Vector BBG
Assembly

W12 realtime_bbg_remove
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Assembly Replacement
A7A1 Real Time Aux Power Supply

A7AT Real Time Aux Power Supply

Tools Required

— T-10driver

— needle-nose pliers

Removal Procedure

Refer to Figure 15-31 for this procedure.

1.
2.

8.

Disconnect the power cord.

Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336 and “Inner Top Cover” on page 338.

Place the signal generator flat with the A7 Real Time BBG assembly facing
up and the rear panel facing you.

Refer to Figure 15-31. Remove power cable W12 from the A7A1 Real Time
Aux Power Supply (1).

Remove power cable W10 from A7A1 Real Time Aux Power Supply
assembly.

Refer to Figure 15-32. Remove the four screws (1) attaching the A7A1
Real Time Aux Power Supply cover. Remove cover.

. Refer to Figure 15-33. Remove the fours screws (2) attaching the A7A1

Real Time Aux Power Supply to the chassis.

Remove the A7A1 Real Time Aux Power Supply.

Replacement Procedure

384

. Reverse the order of the removal procedure.

Recommended torque for all T-10 screws is 9 in-lbs.

Perform the post-repair procedures that pertain to this replacement
procedure. See Chapter 16, “Pre and Post-Repair Procedures.”
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Assembly Replacement
A7A1 Real Time Aux Power Supply

Figure 15-31 A7 Real Time Aux Power Supply Cable Removal

W10 é w12 realtime_aux_powersupp_remove

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide 385



Figure 15-32
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A7A1 Real Time
BBG Assembly
Power Supply

Assembly Replacement
A7A1 Real Time Aux Power Supply

A7 Real Time Aux Power Supply Cover
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Assembly Replacement
A7A1 Real Time Aux Power Supply

Figure 15-33 A7 Real Time Aux Power Supply
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Assembly Replacement
RF Connector

RF Connector

Tools Required
— T-10driver

— b5/16” open-ended wrench

Removal Procedure
Refer to Figure 15-34 for this procedure.
1. Disconnect the power cord.

2. Remove the outer cover from the signal generator. Refer to “Outer Cover”
on page 336.

3. Remove the front panel from the signal generator. Refer to “Front-Panel”
on page 342.

4. Using the 5/16” open-ended wrench, disconnect W9 (2) from the RF
connector.

5. Using the T-10 driver, remove the three screws (1) that attach the RF
connector to the chassis.

6. Remove the RF connector.

Replacement Procedure

1. Reverse the order of the removal procedure.
2. Recommended torque for the three screws is 9 in-lbs.

3. Recommended torque for W9 cable is 9 in-lbs.
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Assembly Replacement
RF Connector

Figure 15-34 RF Connector Removal (Type-N Shown)

RF
Connector

rf_conn_remove

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide

389



Assembly Replacement
RF Connector (N5173B/83B only - Standard)

RF Connector (N5173B/83B only - Standard)

Tools Required

— b5/16” open-ended wrench

Removal Procedure

Refer to Figure 15-34 for this procedure.

1.
2.

Disconnect the power cord.

Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

Remove the front-panel from the signal generator. Refer to “Front-Panel”
on page 342.

Using a 5/16” open-ended wrench, disconnect the following semi-rigid
cable according to the signal generator you have.

520 with a 3.5mm RF connector: W10 from the RF connector (1).
520 with a Type-N RF connector: W11 from the RF connector (1).
532/540: W9 from the RF Connector (1).

Remove the RF Connector.

Replacement Procedure

1.
2.
3.
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Reverse the order of the removal procedure.
Torque screw to 9 in-Ibs.

Torque the new RF connector to 75 in-lbs.
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Assembly Replacement
RF Connector (N5173B/83B only - Standard)

Figure 15-35 RF Connector (2.4 mm Shown)
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Assembly Replacement
A7 Micro-Deck (N5173B/83B only - Standard)

A7 Micro-Deck (N5173B/83B only - Standard)

392

Tools Required

— T-10driver

— b5/16” open-ended wrench

Removal Procedure

Refer to Figure 15-36 for this procedure.

1.

Before replacing the A7 Micro-Deck assembly see Chapter 16, “Pre and
Post-Repair Procedures” and perform the Pre-Repair Procedures outlined
for this assembly.

Disconnect the power cord.

Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

Remove the rear panel from the signal generator. Refer to “Rear Panel
(N5173B/83B)” on page 408.

The rear panel must be removed to allow the pin connector on the A7
Micro Deck to be disconnected from the A3 RF assembly without
damaging the connector pins.

Using a 5/16” open-ended wrench, disconnect the semi-rigid cables at
the locations (1) shown in Figure 15-36.

Unplug the flexible gray cables at the locations (2) shown.

Using the T-10 driver, remove the three screws (3) (0515-0374) that
secure the A7 Micro Deck to the chassis.

Using the T-10 driver, remove the six screws (4) (0515-0664) that secure
the A7 Micro Deck to the chassis.

Remove the A7 Micro Deck.
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Assembly Replacement
A7 Micro-Deck (N5173B/83B only - Standard)

Figure 15-36 A7 Micro Deck (N5173B/83B only - Standard shown)

Front Panel A7 Micro-Deck

RF cable
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microdeck_remove
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Assembly Replacement
A7 Micro-Deck (N5173B/83B only - Standard)

Replacement Procedure
Refer to Figure 15-37 for this procedure.

1. Using the T-10 driver, remove the eight screws (1) (five on one side, three
on the other side) to remove the cover of the shipping chassis.

2. Using the T-10 driver, remove the five screws (2) that secure the
replacement A7 Micro Deck to the shipping chassis.

Do not mix the screws from the shipping chassis with the instrument
screws.

Carefully lift the Micro Deck out of the shipping chassis.
To install the new Micro Deck, reverse the order of the removal procedure.

Torque all screws to 9 in-lbs.

o a &~ w

Perform the post-repair procedures that pertain to this replacement
procedure. See Chapter 16, “Pre and Post-Repair Procedures.”

™~

Slide the old A7 Micro Deck into the shipping chassis.
8. Secure it to the shipping chassis by installing the five screws removed in
step 2.

If you lose any screws there are five extra screws located on the cover of
the shipping chassis.

9. Torque all screws to 9 in-lbs.
10.Replace the eight screws to secure the cover of the shipping chassis.

11.Return the A7 Micro Deck to Keysight Technologies.
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Assembly Replacement
A7 Micro-Deck (N5173B/83B only - Standard)

Figure 15-37 A7 Micro Deck Shipping Chassis

Shipping Chassis

ship_chassis
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Assembly Replacement
A7 Micro-Deck (N5173B/83B only - Option TEM)

A7 Micro-Deck (N5173B/83B only - Option TEM)

396

Tools Required

— T-10driver

— b5/16” open-ended wrench

Removal Procedure

The removal procedure for the Option TEM A7 Micro Deck is identical to the
removal procedure for “A7 Micro-Deck (N5173B/83B only - Standard)” on
page 392, with the exception of the one semi-rigid cable "RF cable - Std". On
Option TEM instruments this cable does not have to be removed as it is part of
the Micro Deck.

1. Before replacing the A7 Micro-Deck assembly see Chapter 16, “Pre and
Post-Repair Procedures” and perform the Pre-Repair Procedures outlined
for this assembly.

2. Disconnect the power cord.

3. Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

4. Remove the rear panel from the signal generator. Refer to “Rear Panel
(N5173B/83B)” on page 408.

The rear panel must be removed to allow the pin connector on the A7
Micro Deck to be disconnected from the A3 RF assembly without
damaging the connector pins.

5. Using a 5/16” open-ended wrench, disconnect the semi-rigid cables at
the locations (1) shown in Figure 15-36.

It is not necessary to remove the cable "RF cable - Std" on instruments
with Option TEM. The RF cable on Option 1TEM Micro Decks is shipped as
part of the Micro Deck assembly.

6. Unplug the flexible gray cables at the locations (2) shown.

7. Using the T-10 driver, remove the three screws (3) (0515-0374) that
secure the A7 Micro Deck to the chassis.

8. Using the T-10 driver, remove the six screws (4) (0515-0664) that secure
the A7 Micro Deck to the chassis.

9. Remove the A7 Micro Deck.

Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Assembly Replacement
A7 Micro-Deck (N5173B/83B only - Option TEM)

Replacement Procedure
Refer to Figure 15-37 for this procedure.

1. Using the T-10 driver, remove the five screws (3) that secure the
replacement A7 Micro Deck to its packaging.

Carefully slide the replacement A7 Micro Deck out of its packaging.
Reverse the order of the removal procedure.

Torque all screws to 9 in-lbs.

a & w N

Perform the post-repair procedures that pertain to this replacement
procedure. See Chapter 16, “Pre and Post-Repair Procedures.”
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Assembly Replacement
A8 Floating BNC Bypass (N5173B/83B only)

A8 Floating BNC Bypass (N5173B/83B only)

Tools Required

— 5/8” hex-nut driver

— needle-nose pliers

Removal Procedure

Refer to Figure 15-38 for this procedure.

1.
2.

Disconnect the power cord.

Remove the inner cover and outer top cover from the signal generator.
Refer to “Outer Cover” on page 336, “Inner Top Cover” on page 338.

Disconnect the flexible cable from the Micro Deck at the location (1)
shown.

Using the 5/8” hex-nut driver, remove the nut and washer securing the A8
Floating BNC Bypass to the rear panel.

Remove the A8 Floating BNC Bypass.

Replacement Procedure

1.
2.
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Reverse the order of the removal procedure.

Torque the nut to 21 in-lbs.
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Assembly Replacement
A8 Floating BNC Bypass (N5173B/83B only)

Figure 15-38 A8 Floating BNC Bypass

BNC_bypass_remove
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Assembly Replacement
B1 through B4 Fans

B1 through B4 Fans

Tools Required

— T-10driver
— T-20driver

— needle-nose pliers

Removal Procedure

Refer to Figure 15-39 and Figure 15-40 for this procedure.

1.
2.

Disconnect the power cord.

Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

If you are replacing the B1 Fan, remove the A1 Power Supply. Refer to “A1l
Power Supply” on page 345.

. Place the signal generator flat with the A2 Vector BBG assembly facing up

and the front-panel facing you.

Remove W10 at the A1 Power Supply to gain access to the fan cables.

5. Using the T-10 driver, press the connector latch to disconnect the fan

cable (1) from the A1 Power Supply.

Use the T-20 driver to push the rivet (2) out until you can remove it with
your fingers.

Remove the fan, releasing the fan cable from the cable clips.

Replacement Procedure

1.

Reverse the order of the removal procedure.

To re-install the rivets, use the needle-nose pliers to depress the rivet tip
before inserting it into the chassis hole.

400
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Figure 15-39

Front Panel
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Assembly Replacement
B1 through B4 Fans

B1 thru B4 Fans (1 of 2)
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Assembly Replacement
B1 through B4 Fans

Figure 15-40 B1 thru B4 Fans (2 of 2)

fan_cable_rivet
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Assembly Replacement
Rear Panel (N5171B/81B)

Rear Panel (Nb171B/81B)

Tools Required

— T-10driver
— 5/8” hex-nut driver (p/n: 8710-2546)

Removal Procedure

Refer to Figure 15-41 for this procedure.

1.
2.

Disconnect the power cord.

Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

3. Place the signal generator flat with the rear panel facing you.

If Option 006 is installed, refer to Figure 15-42. Remove the Flash Memory
card (1) and cover (2).

Using the 5/8” hex-nut driver, remove the nuts and washers (1) securing
the A3 RF assembly BNC'’s to the rear panel.

Using the T-10 driver, remove the two screws (2) and the five screws (3)
securing the rear panel to the signal generators chassis.

Pull the rear panel away from the signal generator’s chassis.

Replacement Procedure

1.
2.
3.

Reverse the order of the removal procedure.
Recommended torque for all screws is 9 in-lbs.

Recommended torque for all BNC connectors is 21 in-lbs.
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Assembly Replacement
Rear Panel (N5171B/81B)

Figure 15-41 N5171B/81B Rear Panel Removal

rearpanel_remove_71_81
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Assembly Replacement
Rear Panel (N5166B, N5172B, and N5182B)

Rear Panel (N5166B, N5172B, and N5182B)

Tools Required

T-8 driver

T-10 driver

5/8” hex-nut driver (p/n: 8710-2546)
5/16” open-ended wrench

1/4” hex-nut driver

Removal Procedure

. Disconnect the power cord.

Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

3. Place the signal generator flat with the rear panel facing you.

If Option 006 is installed, refer to Figure 15-42. Remove the Flash Memory
card (1) and cover (2).

If Option 012 is installed, use the 5/16” open-ended wrench to disconnect
W14, W15, and W16 from the rear panel.

Refer to Figure 15-43. use the 5/16” open-ended wrench to disconnect
W13 from the rear panel.

Refer to Figure 15-44 and Figure 15-45. If Option 1EM is installed, use the
1/4” hex-nut driver to remove the two nuts and washers (2) securing the |
and Q cables to the rear panel.

Refer to Figure 15-45. Using the 5/8” hex-nut driver, remove the
seventeen nuts and washers (1) securing the A2 Vector BBG assembly
and A3 RF assembly BNC'’s to the rear panel.

Using the T-8 driver, remove the four screws (3) securing the A2 Vector
BBG assembly connectors to the rear panel.

10.Using the T-10 driver, remove the two screws (4) and the eight screws

(5) securing the rear panel to the signal generators chassis.

11.Pull the rear panel away from the signal generator’s chassis.

Replacement Procedure

1.
2.

Reverse the order of the removal procedure.

Refer to Figure 15-45. Recommended torque for the four screws (3)
securing the A2 Vector BBG assembly connectors is 6 in-lbs.
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Assembly Replacement
Rear Panel (N5166B, N5172B, and N5182B)

3. Recommended torque for all other screws is 9 in-lbs.

4. Recommended torque for all BNC connectors is 21 in-lbs.

Figure 15-42 Flash Memory Card and Cover Removal

flash_card

Figure 15-43 N5172B/82B Option 012 Rear Panel Cables

W15 W16 w14 W13 rearpanel_cables
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Assembly Replacement
Rear Panel (N5166B, N5172B, and N5182B)

Figure 15-44 N5172B/82B Option TEM R

rearpanel |1Q remove

Figure 15-45 N5166B, N5172B, and N5182B Rear Panel Removal

aaaaa

seventeen four places rearpanel_remove_72_82
places - -
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Assembly Replacement
Rear Panel (N5173B/83B)

Rear Panel (N5173B/83B)

Tools Required

— T-10driver
— 5/8” hex-nut driver (p/n: 8710-2546)

Removal Procedure

Refer to Figure 15-41 for this procedure.

1.
2.

Disconnect the power cord.

Remove the covers from the signal generator. Refer to “Outer Cover” on
page 336, “Inner Top Cover” on page 338, and “Inner Bottom Cover” on
page 340.

3. Place the signal generator flat with the rear panel facing you.

If Option 006 is installed, refer to Figure 15-42. Remove the Flash Memory
card (1) and cover (2).

Using the 5/8” hex-nut driver, remove the nuts and washers (1) securing
the A3 RF assembly BNC'’s to the rear panel.

Using the T-10 driver, remove the two screws (2) (0515-1227) and the
eleven screws (3) (0515-0372) securing the rear panel to the signal
generators chassis.

Pull the rear panel away from the signal generator’s chassis.

Replacement Procedure

1.
2.
3.

408

Reverse the order of the removal procedure.
Recommended torque for all screws is 9 in-lbs.

Recommended torque for all BNC connectors is 21 in-Ibs.
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Assembly Replacement
Rear Panel (N5173B/83B)

Figure 15-46 N5173B/83B Rear Panel Removal

eleven
places

rearpanel_remove_73_83
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Assembly Replacement
Rear Panel (N5173B/83B)
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What You Will Find in This Chapter

This chapter provides information on the following:
Pre Repair Procedures on page 412
Post Repair Procedures on page 414
Additional Tasks on page 419

KEYSIGHT

TECHNOLOGIES

417



Pre and Post-Repair Procedures
Pre Repair Procedures

Pre Repair Procedures

412

To ensure a successful assembly replacement there are steps that can be taken
before an assembly is removed. These steps will help to ensure that vital
instrument information will be properly transferred from the defective
assemblies to the replacements.

There are four types of instrument information that one should be concerned
about when an assembly is being removed and replaced. They are:

— The instrument model number.
— The instrument serial number.
— The instrument licenses.

— The instrument calibration data.

During an assembly replacement neither the model number or serial number
should be lost, unless multiple assemblies are changed at the same time,
which should always be avoided if possible. However, certain steps need to be
taken to ensure that the licenses and calibration data are properly handled.

For information on how and where all of these are saved in the instrument, see
Chapter 3, “Instrument Information and Calibration Data.”

Licenses

Since the option license keys are saved on the A5 CPU assembly and backed
up on the A3 RF assembly, it is important to make sure that the A3 RF backup
has all the latest license keys backed up on it before the A CPU assembly is
replaced. If this does not happen any licenses that were installed since the last
backup will not be restored after the A5 CPU assembly is replaced.

Calibration Data

Factory calibration data is stored on the A2 Vector BBG assembly, the A3 RF
assembly, and the A7 Micro-Deck assembly. If any adjustments have been
made and saved, but have not been backed up to these assemblies, there will
be calibration data for the adjustments performed on the A5 CPU assembly
that will supersede the factory data. This calibration data for an assembly
being replaced that is residing on the Ab CPU assembly will need to be
removed so that it will not be used with the replacement assembly.

Backup Process

Backing up both the option licenses and calibration data can be done using the
same procedure and needs to be performed before replacing the assemblies
listed in Table 16-1. The backup routine can be found in the instrument
adjustments of the performance verification and adjustment software.
However, this can also be performed using the following remote command:

: SERVi ce: CALI br at i on: BACKup
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Pre Repair Procedures

Once the backup has been performed the assembly being replaced can be
removed. After installing the replacement assembly follow the post-repair
procedures outlined in the “Post Repair Procedures” section of this chapter.

Of course, if an instrument is inoperative the license information and
calibration data cannot be backed up prior to replacing an assembly. If this is
the case, following the post repair procedures should allow for a successful
recovery of most, if not all of the previous instrument functionality without
further assistance from Keysight support.

Table 16-1 Pre-Repair Procedures

Pre-Repair Procedures = >
[= =2
D £
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< = = 2
(L} 2 £ ~
o =] (1] [x)
o @ % (1]
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8 2 2 8
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(3] (3] n ~
< < < <

Adjustments?®

Backup Cal Data to Motherboard Memory X X X X

a. Forfurther information see Chapter 18, “Performance Verification and Adjust-
ment Software.”
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Post Repair Procedures

NOTE When an assembly is replaced, ignore any error messages that appear
until after the Utilities and Additional Tasks listed in Table 16-2 or
Table 16-3 have been completed.

N5166B, No1/71B/72B/81B/82B

Most replacement assemblies are fully calibrated and do not require any
adjustments. The factory completes a performance test on each replacement
assembly, so a comprehensive performance test is not required upon receipt
and installation of an assembly. However, a manual operational performance
verification is recommended to check basic operation.

Table 16-2 lists the utilities, additional tasks, adjustments, and performance
verification tests that need to be performed after an assembly is replaced.

N5173B/83B

Because of the interdependency between assemblies, replacement assemblies
are partly calibrated and require limited adjustments to optimize performance.

Table 16-3 lists the utilities, additional tasks, adjustments, and performance
verification tests that need to be performed after an assembly is replaced.

NOTE Post repair procedures listed in Table 16-2 and Table 16-3 need to be
performed in the order in which they are listed in the table.
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Table 16-2 Post Repair Procedures for N5166B, N5171B, N5172B, N5181B, N5182B
Post-Repair Procedures 2 5
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Utilities®
Calibration Array Restore X X X
Reset Mechanical Relays X
Additional Tasks”
Install Instrument Firmware X X X X X
Restore Licenses X
Restore Factory Waveforms X
Verify Factory 1/Q Calibration X X
Finalize RF Assembly Installation X
Finalize BBG Assembly Installation X
Backup Licenses X
Set Time and Date X X X
Set Hostname X
Front Panel Tests X X X X X
Self Test® X X X X X X X X X X X X X X
Relative Frequency Range and X
Accuracy Check®
Leveled Output Power Check? X X
Adjustments®
Backup Cal Data to X X
Motherboard Memary
Performance Verification®
Single-Sideband Phase Noise X

(N5181B, N5182B)
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a. For further information refer to Chapter 18, “Performance Verification and Adjustment Software.”
b. See the “Additional Tasks” section in this chapter for detailed instructions on these tasks.

c. Forinformation on performing the instrument Self Tests refer to Chapter 4, “Self Test.”

d. For manual test procedures refer to Chapter 17, “Functional Tests.”
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Table 16-3

Post Repair Procedures for N5173B, N5183B

Post-Repair Procedures
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Utilities®
Calibration Array Restore X X X
Reset Mechanical Relays X
Additional Tasks"
Install Instrument Firmware X X X
Restore Licenses X
Backup Licenses X
Set Time and Date X X X
Set Hostname X
Front Panel Tests X X X X X
Self Test® X X X X X X X X X X
Adjustments®
RF ABUS Calibration X
MW ABUS Calibration X
MW Multiplier Prelevel Calibration X
MW Low Band Absolute Power Calibration X X
Op Amp Band Power Calibration X X
MW High Band Absolute Power Calibration X
MW ALC Calibration X
MW Open Loop Power Calibration X
AM Calibration (Option UNT) X X
Backup Cal Data to Motherboard Memary X X
Performance Verification®
Self Test X X
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Table 16-3 Post Repair Procedures for N5173B, N5183B

Post-Repair Procedures
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Maximum Output Power

Power Level Accuracy

Harmanic Spurious

Sub-Harmonic Spurious

Non-Harmonic Spurious

AM Depth Accuracy (Option UNT)

AM Distortion (Option UNT)

FM Distortion (Option UNT)

FM Deviation Accuracy (Option UNT)

AM Frequency Response (External) (Option UNT)

Frequency Switching Speed (Option UNZ)
DCFM Carrier Offset (Option UNT)

Internal Pulse Modulation Level Accuracy (Option UNW)

S| > > | < > > > < | < | < | X | ag RE Assembly

Internal Pulse Modulation Rise/Fall Time (Option UNW)

> [ > <] < << | << < | <] < | < | < | < A7 Micro-Deck Assembly

Single-Sideband Phase Noise X

a. For further information refer to Chapter 18, “Performance Verification and Adjustment Software.”
b. See the “Additional Tasks” section in this chapter for detailed instructions on these tasks.
c. Forinformation on performing the instrument Self Tests refer to Chapter 4, “Self Test.”
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Additional Tasks

Additional Tasks

This section contains information on additional post repair tasks that must be
performed to return an instrument to normal functionality after certain
assemblies have been replaced. See Table 16-2 or Table 16-3 for a complete
list of all process that need to be performed after an assembly replacement.

Install Instrument Firmware

Whenever either the A5 CPU or any other assembly that contains FPGA code in
it is replaced the instrument firmware needs to be reinstalled to make sure that
all software in the instrument is correct for the version of firmware being used.
Installation of the firmware, whether it is of the same version that is already in
the A5 CPU assembly or of a new version, is the only way to reprogram the
FPGA code in the individual assemblies.

For instructions on how to reinstall the instrument firmware, as well as
firmware requirements for replacement assemblies, see Chapter 19,
“Instrument Firmware and Operating System”

Verify Factory I/Q) Calibration

This task is for N5166B, N5172B, and N5182B instruments and may require the
use of additional test equipment.

For the Finalize RF Assembly Installation or Finalize BBG Assembly Installation
routines to complete successfully the status of the Factory I/Q Calibration
needs to be verified first. If it has not been successfully run the Enhanced
Factory Calibration will need to be run.

To verify that the Factory I/Q Calibration has been run successfully follow this
procedure:

1. Press Utility, More, Service to enter the service menu.
2. Press I/Q Int Channel Correction Calibration.

3. If there is a Date, Range, and Method on the display that the Factory
Calibration was performed, as shown in Figure 16-1, the Enhanced Factory
Calibration does not need to be run. Exit this procedure and continue with
the next task associated with the assembly being replaced.
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Figure 16-1 Factory I/Q Calibration Performed

FREQUENCY [BE OFF | Int Chan Corr

6.000 000 000 000 s+ S ST

Factory,

I/0 Int Channel Corrections Calibration
Factory Calibration

(Corrects to RF connector)

Date : 01/30/2019 15:38
Range : 10.000MHz to &.000GHz
Method: Power Meter

02/07/2019 15:23

4. If there is no Date, Range, and Method on the display that the Factory
Calibration was performed, as shown in Figure 16-2, the Enhanced Factory
Calibration will need to be run.

Figure 16-2 Factory I/Q Calibration Not Performed

FREQUENCY [CRE_OFF ] Tnt Chan Corr

6.000 000 000 000 s+ Enhanced Factoru,

I/0 Int Channel Corrections

Factory Calibration
(Corrects to RF connector)

Date : N/A
Range : N/A
Method: N/A

(+) For optimal performance, run Enhanced Factory Calibration
02/07/2019 15:23

5. Press Enhanced Factory Calibration.

6. Connect and configure a supported power meter and spectrum analyzer to
the signal source, or a communication bus that it supports. See Chapter 5,
“Service and Utility Menus,” for detailed information on configuring this
equipment.

7. Once the required equipment has been connected and verified press
Execute Enhanced Int Chan Correction Cal.

For detailed information on running the Enhanced Factory Calibration routine
see Chapter 5, “Service and Utility Menus”

This procedure could take up to 1% hours or more to complete. Once this
procedure has completed continue with the next task associated with the
assembly being replaced.
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Finalize RF Assembly Installation

This task is for N6166B, N5172B, and N5182B instruments and will require the
use of additional test equipment.

Perform this required task by following this procedure:
1. Press Utility, More, Service to enter the Service menu.
2. Press Install Assembly, Finalize RF Assembly Installation.

3. Connect and configure a supported power meter to the signal source, or a
communication bus that it supports. See Chapter 5, “Service and Utility
Menus,” for detailed information on selecting and configuring this
equipment.

4. Once the required equipment has been connected and verified press
Confirm Installation of RF Assembly.

This procedure could take up to 1 hour or more to complete. Once this
procedure has completed continue with the next task associated with the A3
RF Assembly replacement.

Finalize BBG Assembly Installation

This task is for N6166B, N5172B, and N5182B instruments and will require the
use of additional test equipment.

Perform this required task by following this procedure:
1. Press Utility, More, Service to enter the Service menu.
2. Press Install Assembly, Finalize BBG Assembly Installation.

3. Connect and configure a supported power meter to the signal source, or a
communication bus that it supports. See Chapter 5, “Service and Utility
Menus,” for detailed information on selecting and configuring this
equipment.

4. Once the required equipment has been connected and verified press
Confirm Installation of BBG Assembly.

This procedure could take up to 1 hour or more to complete. Once this
procedure has completed continue with the next task associated with the A2
Vector BBG Assembly replacement.

Restore Licenses

When the licenses for frequency range and other options are installed in the
instrument they are saved in non-volatile memory on the A5 CPU assembly.
When the instrument is originally shipped from the factory a backup copy of
these licenses is also saved on the A3 RF assembly. If the A5 CPU assembly is
replaced the licenses that are backed up on the A3 RF assembly will need to be
restored to the Ab CPU assembly so that the proper functionality is restored to
the instrument.
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When an A5 CPU assembly is replaced the following error messages will be
displayed until the licenses are restored:

677 Configuration Error: The instrument has no frequency range option
installed. Use the service procedure to recover instrument licenses from the
backup.

617 Configuration Error: The backup memory contains license keys for
serial number <serial number>. Use the service procedure to overwrite the
backup memory.

The following procedure will restore the instrument licenses from the backup
location on the A3 RF assembly to the A5 CPU non-volatile memory:

1. Turn the instrument off by using the front panel power button.

2. Once the instrument has turned off press and hold the front panel Preset
key.

©w

While holding the Preset key, press and release the power button to turn
the instrument back on.

&

Continue to hold the Preset key for 10 seconds after pressing the power
button, then release it.

5. After approximately 30 seconds the boot Service Menu will appear, as
shown in Figure 16-3.

Figure 16-3 Service Boot Screen

Start main firmware senice menu

6. Using the front panel arrow keys scroll down to Start main firmware
service menu and press Select.

7. When the service menu warning screen is displayed press Continue.

8. On the main firmware service menu select Next page until a selection for
Restore license data from backup is available.

9. Select Restore license data from backup as shown in Figure 16-4, and
then select Done.
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Figure 16-4 Restore License Data From Backup

Enable unsupported features [ ]

Backup license data [ ]

Restore license data from backup [x]

Next page

Done

10.The instrument will copy the licenses from the backup location on the A3
RF assembly into the A5 CPU non-volatile memory and load the
instrument firmware.

11.0nce the instrument completes its boot up process all the previously
licensed options should be enabled.

12.If the following error is seen at this point cycle the instrument power once
more and it should then be gone.

617 Configuration Error: The backup memory contains license keys
for serial number <serial number>. Use the service procedure to
overwrite the backup memory.

Once this procedure has completed continue with the next task associated
with the assembly being replaced.

Backup Licenses

When the licenses for frequency range and other options are installed in the
instrument they are saved in non-volatile memory on the A5 CPU assembly.
Before the instrument was shipped from the factory a backup copy of these
licenses was also saved on the A3 RF assembly. If the A3 RF assembly is
replaced, the licenses that are in the A5 CPU non-volatile memory will need to
be backed up to the backup storage location in the new A3 RF assembly, so
that there will be a copy of them in case the A5 CPU assembly should ever
need replacement.

When an A3 RF assembly is replaced the following error message will be
displayed until the licenses are backed up:

677 Configuration Error: Instrument licenses have not been copied to the
backup storage. Use the service procedure to copy license keys to backup
storage.
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The following procedure will backup the instrument licenses from the A5 CPU
assembly non-volatile memory to the backup memory location on the
replacement A3 RF assembly:

1.
2.

Turn the instrument off by using the front panel power button.

Once the instrument has turned off press and hold the front panel Preset
key.

While holding the Preset key, press and release the power button to turn
the instrument back on.

Continue to hold the Preset key for 10 seconds after pressing the power
button, then release it.

. After approximately 30 seconds the boot Service Menu will appear, as

shown in Figure 16-3.

Using the front panel arrow keys scroll down to Start main firmware
service menu and press Select.

When the service menu warning screen is displayed press Continue.

On the main firmware service menu select Next page until a selection for
Backup license data is available.

Select Backup license data as shown in Figure 16-5, and then select
Done.

Backup License Data

Enable unsupported features [ ]

Backup license data [x]

Restore license data from backup [ ]

Next page

Done

10.The instrument will copy the licenses from the A5 CPU non-volatile

memory to the backup location on the replacement A3 RF assembly and
load the instrument firmware.

11.If the error listed above is seen at this point cycle the instrument power

once more and it should then be gone.

Once this procedure has completed continue with the next task associated
with the assembly being replaced.
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Restore Factory Waveforms

This task is only for N5166B, N5172B, and N5182B instruments that do not
have option SDO.

As shipped from the factory there are as series of waveform files installed in the
user memory portion of the A4 Solid State disk drive for many of the different
digital modulation formats. Replacement A4 Solid State disk drives do not
come with the waveform files on them, so they will need to be downloaded and
transferred to the replacement drives. Use the following procedure to do this:

1. Go to http://www.keysight.com/find/mxg_waveforms and download the
latest version of the files in .zip format.

2. Format a USB flash drive with a FAT file system.

3. Unzip the contents of the downloaded file to the formatted USB flash
drive.

4. Insert the USB flash drive into one of the instrument front panel USB ports.

5. When the instrument automatically catalogs the USB flash drive press
More, Copy All Files, USB to Internal Storage.

6. When all files have been copied, remove the USB flash drive from the
instrument and continue with the next task associated with the A4 Solid
State disk drive replacement.

Set Time and Date

Since the backup battery for the instrument time and date is located on the A3
RF assembly and the real-time clock is on the A5 CPU assembly, whenever the
A5 CPU is removed from the A3 RF assembly the time and date will need to be
reset.

To set the time and date on the instrument press Utility, Instrument
Adjustments, Time / Date.

For detailed information on setting the time and date see the “Instrument
Adjustments” section in Chapter 5, “Service and Utility Menus”

Set Hostname

Whenever the A5 CPU assembly is replaced the instrument LAN Hostname
must be reset to the default value. Use the following procedure to reset it:

1. With the instrument disconnected from the local area network press
Utility, I/0 Config, LAN Setup, Hostname

2. Use the backspace key (Bk Sp) to delete all unwanted characters in the
text entry field.

3. Enter the default Hostname using the following pattern:

A-<model number>-<last 5 digits of serial number>
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Example: A-N5182B-12345

4. When completed press Enter.

NOTE An external USB keyboard can be used to enter the hostname.

Front Panel Tests

The Front Panel Tests verify the functionality of multiple front panel operations,
all of which should be verified after the instrument front panel has been
repaired or replaced.

To run the Front Panel Tests on the instrument press Utility, Instrument Info,
Front Panel Tests.

For detailed information on running the front panel test see the “Instrument
Info” section in Chapter 5, “Service and Utility Menus”

426 Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Keysight Technologies
X-Series Signal Generators

Service Guide

17 Functional Tests

What You Will Find in This Chapter

This chapter provides information on the following:
Functional Test Versus Performance Verification on page 428
Before Performing a Functional Test on page 429
Relative Frequency Range and Accuracy Check on page 430
Leveled Output Power on page 432

KEYSIGHT

TECHNOLOGIES

427



Functional Tests
Functional Test Versus Performance Verification

Functional Test Versus Performance Verification

Functional tests use a minimum set of test equipment to check a much smaller
range of parameters (and a limited number of data points for each parameter)
than do performance verification tests. Functional tests use limits that are
wider than the published specifications; measurement uncertainty analysis is
not available for functional tests.

If a functional test does not pass, you must run performance verification
tests to determine whether a problem exists.

Performance verification tests span a wide range of instrument parameters and
provide the highest level of confidence that the instrument conforms to
published specifications. These tests can be time consuming and require
extensive test equipment.
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Before Performing a Functional Test

Before Performing a Functional Test

1. Ensure that you have the proper test equipment.

2. Switch on the unit under test (UUT) and let it warm up (in accordance with
warm-up requirements in the instrument specifications).

3. Allow sufficient warm-up time for the required test equipment (refer to
individual instrument documentation for warm-up specifications).

Functional test accuracy depends on the precision of the test equipment
used. Ensure that all the test equipment is calibrated before running a
functional test.
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Relative Frequency Range and Accuracy Check

The frequency range is tested by determining the frequency accuracy relative
to the timebase at the frequency limits of the signal generator. This test can be
performed with a frequency counter that meets the frequency accuracy limits

in Table 17-1.
Test Equipment Recommended Model
Frequency Counter Keysight 53131A/32A Universal Counter

Frequency Counter Procedure

Test Setup 1. Connect the equipment as shown.
Signal Generator ﬁMHzGut — FEEIJ?ILI:IEITZEY
s S Ref Ext In

— —

10 dB Attenuator
2. Preset the signal generator: Press Preset.

3. Turn modulation off: Press the Mod On/Off so that the MOD On/Off LED
turns off.

4. Set the amplitude:
Press Amplitude and enter 0 dBm.

5. Turn RF on: Press RF On/Off so that the RF On/Off LED lights.

6. Verify that the frequency counter is locked to the 10 MHz external
reference frequency (+1 Hz).

7. For maximum accuracy, set the gate time on the frequency counter to >5
seconds.
(For example, press Gate & ExtArm twice and use the arrow keys to set the
value.)

8. Set the frequency: Press Frequency and set the signal generator to the
first frequency listed in Table 17-1.

9. Confirm that the measured frequency is within the limits listed.
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10.Repeat step step 8 and step step 9 for all of the frequencies in the table
that are within the frequency range of your signal generator.

For frequencies <200 MHz, use Channel 3 on the frequency counter
(press Freq Ratio until CH3: displays).

Table 17-1 Frequency Accuracy Limits

Frequency (MHz) Limit (Hz)

0.01 MHz +]
0.1 MHz +]
200 MHz +]
300 MHz +]
500 MHz +]
1000 MHz +]
2000 MHz +]
3100 MHz +]
6000 MHz +]

Troubleshooting Problems with the Frequency Accuracy Check

— Verify the cables are connected correctly.

— If you are using a frequency counter, verify that you are using the correct
channel for the frequencies you are measuring.
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Leveled Output Power

This test verifies that the CW output power from the signal generator is within
defined limits. The following table lists the preferred equipment for this test.

Test Equipment Recommended Model
Power Meter Keysight E4418B or E4419A/B E-Series or equivalent
Power Sensor, Keysight E9304A

Input: Type-N (m)

— Nb5171B/81B Test Procedure on page 17-432
— Nb5171B/81B Alternative Test Procedure on page 17-433
— Nb5166B, N5172B, and N5182B Test Procedure on page 17-435

— Nb5166B, N5172B, and N5182B Alternative Test Procedure on page
17-438

If this test fails, refer to “Troubleshooting Problems with the Output Power
Check” on page 439 for further instructions.

N5171B/81B Test Procedure

Test Setup 1. Connect the equipment as shown:
Signal Generator
- N
0 =i
'ﬂ SRR oo oY
-— -— 3
[ 1 _,"I
—r
POWER SENSOR

2. Zero and calibrate the power sensor.

USB U2000A Series Power Sensors do not require the sensor to be zeroed
or calibrated.

3. Connect the power sensor to the RF output of the signal generator. Once
the LED on the power sensor turns off, the sensor is ready to measure.

4. Preset the signal generator: Press Preset

5. Turn the internal power meter channel on: Press Aux Fctn > Power Meter
Measurements > Channel A On (or Channel B On).

6. Turn RF on: Press RF On/Off so that the RF On/Off LED lights.
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7. Turn modulation off: Press Mod On/Off so that the Mod On/Off LED turns
off.

8. Set the frequency: Press Frequency and enter the first frequency value
listed in Table 17-2.

9. Set the amplitude: Press Amplitude and enter the amplitude value for that
frequency.

10.Measure the output power level.

11.Repeat steps 8 through 10 to measure power at each of the frequencies
listed in Table 17-2.

12.Confirm that the measured power levels are within the limits listed in the
table.

N5171B/81B Alternative Test Procedure

If a USB power sensor is not available, use a power meter to measure the
output power of the signal generator.

Test Setup 1. Zero and calibrate the power sensor to the power meter:
POWER METER
POWER SENSOR*
] i

433

gooo
if’"’ff"?l"
00k

2. Connect the equipment as shown:

Signal Generator POWER METER
‘\_

0 = [ ] ooooo o

Eollooooooooocooog = G
RF OUTPUT}
. 1

POWER SENSOR

3. Preset the signal generator: Press Preset.
4. Turn RF on: Press RF On/Off so that the RF On/Off LED lights.

5. Turn modulation off: Press Mod On/Off so that the Mod On/Off LED turns
off.

6. Set the frequency: Press Frequency and enter the first frequency value
listed in Table 17-2.

7. Set the amplitude: Press Amplitude and enter the amplitude value for that
frequency.

8. Configure the power meter for the measurement.

a. Press the Frequency Cal Fac button on the power meter.
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b. Select a power meter channel (if applicable).

c. Use the arrow keys to enter the frequency at which to measure the

power.

9. Measure the output power level.

10.Repeat steps 6 through 9 to measure power at each of the frequencies

listed in Table 17-2.

11.Confirm that the measured power levels are within the limits listed in the

table.

Limit values are due to power meter uncertainty.

Table 17-2

Leveled Output Power Limits

N5171B/81B Output Power

Frequency (MHz) Amplitude (dBm) Limits (dB)
100 kHz 7 +0.6
1 MHz 7 +0.8
50 MHz 7 +0.8
125 MHz 7 +0.8
275 MHz 7 +0.8
338 MHz 7 +0.8
425 MHz 7 +0.8
538 MHz 7 +0.6
675 MHz 7 +0.6
850 MHz 7 +0.6
1075 MHz 7 +0.6
1350 MHz 7 +0.6
1700 MHz 7 +0.6
2150 MHz 7 +0.6
2700 MHz 7 +0.6
3400 MHz 7 +0.6
4300 MHz 7 +0.6
5400 MHz 7 +0.6
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Nb5166B, N5172B, and Nb182B Test Procedure

Test Setup

Without
Modulation

435

1. Connect the equipment as shown:

Signal Generator

L BN
D =
1 = [CoooooO0o0o0oo|
. =E55 Q oo off =
" - '
)
| —
POWER SENSOR

2. Zero and calibrate the power sensor.

USB U2000A Series Power Sensors do not require the sensor to be zeroed
or calibrated.

. Connect the power sensor to the RF output of the signal generator. Once

the LED on the power sensor turns off, the sensor is ready to measure.

. Preset the signal generator: Press Preset

. Turn the internal power meter channel on: Press Aux Fctn > Power Meter

Measurements > Channel A On (or Channel B On).

. Turn RF on: Press RF On/Off so that the RF On/Off LED lights.
. Turn modulation off: Press Mod On/Off so that the Mod On/Off LED turns

off.

. Set the frequency: Press Frequency and enter the first frequency value

listed in Table 17-3.

. Set the amplitude: Press Amplitude and enter the amplitude value for that

frequency.

10.Measure the output power level.

11.Repeat steps 8 through 10 to measure power at each of the frequencies

listed in Table 17-3.

12.Confirm that the measured power levels are within the limits listed in the

table.

a. Set the signal generator frequency to the first value listed in
Table 17-3:

Press Frequency > 50 > MHz.

b. Set the amplitude to 7 dBm:
Press Amplitude > 7 > dBm.
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c. If using a power meter, configure the power meter as follows:
1. On the power meter, press the Frequency Cal Fac button.
2. If applicable, select a power meter channel.

3. Use the arrow keys to enter the frequency at which to
measure the power.

d. Measure the output power level.

e. Repeat steps a through d for the remaining frequencies in the table,
and confirm that the power level at each point is within limits.

Table 17-3 Output Power Without Modulation

Output Power Without Modulation

Frequency (MHz) Amplitude (dBm) Limits (dB)
50 7 +0.6
100 7 +0.6
250 7 +0.6
338 7 +0.6
425 7 +0.6
538 7 +0.6
675 7 +0.6
850 7 +0.6
1075 7 +0.6
1350 7 +0.6
1700 7 +0.6
2150 7 +0.6
2700 7 +0.6
3400 7 +0.6
4300 7 +0.6
5400 7 +0.6

With Modulation  13.Preset the signal generator: Press Preset.
14.Select the factory-supplied waveform SI NE_TEST WM
a. Press Mode > Dual ARB > Select Waveform.
b. Highlight the SI NE_TEST_WFMwaveform.

c. Press Select Waveform.
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15.Turn the arbitrary waveform player on: Press the ARB softkey to highlight
On.

16.Set the frequency to the first value listed in Table 17-4:
Press Frequency > 50 > MHz.
17.Set the amplitude to 7 dBm:
Press Amplitude > 7 > dBm.
18.If using a power meter, configure the power meter as follows:
a. On the power meter, press the Frequency Cal Fac button.
b. Select a power meter channel (if applicable).

c. Use the arrow keys to enter the frequency at which to measure the
power.

19.Measure the output power.

20.Repeat steps 16 through 19 for the remaining frequencies listed in Table
17-4, and confirm that the power level at each point is within limits.

Table 17-4 Output Power With Modulation

Output Power With Modulation

Frequency (MHz) Amplitude (dBm) Limits (dB)
50 7 +1.05
100 7 +1.05
250 7 +1.05
323 7 +1.05
512 7 +1.05
814 7 +1.05
1275 7 +1.05
2025 7 +1.05
2750 7 +1.05
3750 7 +1.05
5250 7 +1.05
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N5166B, N5172B, and Nb182B Alternative Test Procedure

If a USB power sensor is not available, use a power meter to measure the
output power of the signal generator.

Test Setup 1. Zero and calibrate the power sensor to the power meter:

POWER METER

POWER SENSOR

g S | ]

2. Connect the equipment as shown below:

Signal Generator POWER METER
N

RF OUTPUT}
POWER SENSOR

3. Preset the signal generator: Press Preset.
4. Turn RF on: Press RF On/Off so that the RF On/Off LED lights.
5. Turn modulation off:
Press Mod On/Off so that the Mod On/Off LED turns off.
6. Continue the procedure from “Without Modulation” on page 435.

7. Continue the procedure from “With Modulation” on page 436 to complete
the output power measurements of the N5172B/82B.
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Troubleshooting Problems with the Output Power Check

— Verify that you are using the appropriate power sensor.

— Normally, power sensor calibration factors are automatically downloaded to
the power meter when the power meter turns on. If this does not occur,

manually enter the correct calibration factors for the power sensor you are
using.

— Verify that the power sensor is properly calibrated to the power meter.
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18 Performance Verification and Adjustment Software

What You Will Find in This Chapter

This chapter provides information on the following:
Test Software Overview on page 442
Performance Verification Tests on page 442
Adjustments on page 442
Utilities on page 443
Required Test Equipment on page 443
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Test Software Overview

Test Software Overview

The X-Series Signal Generators can be fully tested and adjusted with the use
of the N7822A Calibration Application software.

To download a copy of the Performance Verification & Adjustment software as
well as find information on software licensing, visit the Keysight Calibration &
Adjustment Software web site at:

http://www.keysight.com/find/calibrationsoftware

Performance Verification Tests

Adjustments

442

Performance verification tests are tests designed to provide the highest level of
confidence that the instrument being tested conforms to published,
factory-set specifications. The tests are supplied in an automated test software
package. Performance tests are designed to test an instrument operating
within the operational temperature range defined by the instrument
specifications.

A complete list of the performance verification tests can be found at:

http://cal.software.keysight.com/MXG/Help/MXGWebHelp.htm

Prior to running any performance verification tests be sure that there are no
instrument error messages and that all Self Tests pass.

Adjustments are procedures designed to reset various circuit parameters or
calculate correction values. The adjustments are supplied in an automated test
software package. The software is designed to adjust an instrument operating
within the operational temperature range defined by the instrument
specifications.

Never perform adjustments as routine maintenance. Adjustments should be
performed only after a repair or a performance test failure. A list of adjustments
that need to be ran after an assembly is replaced can be found in Chapter 16,
“Pre and Post-Repair Procedures”

A complete list of the adjustments can be found at:

http://cal.software.keysight.com/MXG/Help/MXGWebHelp.htm
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Utilities
Utilities
Certain utilities are provided to properly complete the servicing of an

instrument. The use of these is defined in Chapter 16, “Pre and Post-Repair
Procedures”

Required Test Equipment

A complete list of test equipment required to perform both the performance
verification testing as well as all adjustments can be found at:

http://cal.software.keysight.com/MXG/Help/MXGWebHelp.htm
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19 Instrument Firmware and Operating System

What You Will Find in This Chapter

This chapter provides information on the following:
Instrument Firmware on page 446

Operating System on page 448
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Instrument Firmware and Operating System
Instrument Firmware

Instrument Firmware

Figure 19-1

The instrument firmware contains all the software required to operate all the
instrument functionality. This includes the basic instrument functionality and
all the optional functionality and modes. To see what version of the instrument
firmware is currently being used press Utility, Instrument Info, Diagnostic Info
on the instrument front panel. The Firmware Revision and Firmware Date will
be listed on the display as shown in Figure 19-1.

Diagnostic Info Display

FREQUENCY [RE OFF ) Diagnostic Info

Update
e e e = Wi

- RPP Trip Loge
Instrument Information

MO0 L vy v e e N NS1828

0 <1 4 T ———— 023,1ER,303,431 ,506 ,656 ,660 ,UNT ,UNH

Serial Number .......cceoceencnses US53330110

Firmdare Revision ......eeeenenns B.01.75

Firmiare Date ....vvvevnnneannnnnn Jan 25 2019 10:13:22 REL Sustem Memory

08 5 ieiiaisa i e vaealaaas bes s i CE 7.0.2864 20181017-2214 et Info"
Host Processing Platform ........ Atom ZS00 1.1GHz

Cal/Test Host Revision .......... 1.75190122

Application Host Revision ....... 1.66.5.0

Support ID»
IDN Response

.................... Roilent Technolooies, NS5182B,
02/19/2019 10:04

Hardware Versus Firmware

Table 19-1

446

All N5166B instruments must have firmware version B.01.80 or newer.

While it is always advised to use the latest version of the instrument firmware
that is available, there are times that an older version is required for one reason
or another. However, there are certain hardware versus firmware dependencies
that exist that need to be considered before using a version of the firmware
other than the latest. While these should all be covered in service notes, the

dependencies that existed as of the printing of this guide are shown in
Table 19-1.

Hardware Versus Firmware Dependencies

Assembly Part Number? Minimum Firmware

A2 Vector BBG Assembly N5180-60280 B.01.65

A3 RF Assembly N5180-60278 B.01.65
N5180-60279 B.01.65

A5 CPU Assembly 0960-3295 B.01.75
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a. These are the part number found on the Utility, Instrument Info, Installed Board Info
screen.

If there is an assembly in an instrument with a part number listed in Table 19-1
a firmware version older than that listed in the Minimum Firmware column
should not be used, as it will either generate errors or not perform as intended.

FPGA Code Versus Firmware

Different firmware versions have different FPGA version dependencies, and the
FPGA code in the instrument can only be updated with a firmware installation.
Because of this, whenever either the A5 CPU assembly or an assembly with
FPGA code on it is replaced the instrument firmware should be reloaded after
the assembly replacement to make sure that all the FPGA versions are correct
for the firmware version being used. This does not have to be the latest
firmware version, as long as the hardware versus firmware dependencies are
being met.

Instrument Firmware Updates

The firmware and all its components are all loaded at the same time. This
includes the FPGA code that resides on different assemblies in the instrument.

The latest version of the instrument firmware can be downloaded from:
http://www.keysight.com/find/ss_firmware
Instructions on how to install the firmware can also be found at this location.

If the firmware appears to have somehow become corrupted and cannot be
reloaded by the normal update process, try using the Recovery Firmware
process. For detailed information on how to do this see“Boot Service Menu
section in Chapter 5, “Service and Utility Menus”
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Operating System

Operating System

The operating system used in the X-Series signal generators is Windows
Compact Embedded (WinCE), which is a closed embedded operating system.
Characteristics of this type of operating system are:

— Operating system and instrument SW are compiled together into a single
code image.

— The user has only a limited amount of operating system functionality
available to them.

— The user does not have the ability to add additional applications.
— The operating system cannot be updated separately.

The version of the operating system in an instrument can be seen as the OS
entry on the Utility, Instrument Info, Diagnostic Info display as seen in
Figure 19-1.

Operating System Updates

The operating system is not updatable on its own. Any updates to the
operating system are included in the instrument firmware installation.
However, not all firmware updates include an operating system update. The
operating system is only updated when there are updates that are deemed
necessary for the product.

448 Keysight CXG, EXG, and MXG X-Series Signal Generators Service Guide



Index

A
A2 Vector BBG (N5182A 1EM with Option 012) 347
A3 RF Assembly - N5182A Option 1EM (with and
without Option 012) 351,356,360
A3 RF Assembly - N5182A with Option 012 351,
356,360
antistatic materials 28
assemblies list 280
assembly replacement
A1 Power Supply 345
A2 Vector BBG (N5162A with Option 012) 347
A3 RF Assembly - N5162A(with and without
Option 012) 351,356,360
A3BT1 Battery 363
A4 Internal Memory Card 365
A5 CPU 369
A6 DC-AC Inverter Interface Board 371
A7 Micro-Deck 392,396
A7 Real Time BBG 382
A8 Floating BNC Bypass 398
B1 thru B4 Fan 400
front panel 342
Front-Panel 342
Inner Bottom Cover 340
Inner Top Cover 338
Key Pad 377
LCD Display 375
micro deck 392
Outer Cover 336
Power Switch 380
Rear Panel (N5181A) 403
Rear Panel (N5182A) 405
Rear Panel (N5183B) 408
RF connector 388
USB Board 373,390

B

battery, replacement 363

before troubleshooting 21,30
before you replace an assembly 332

C

calibration application software 29
cautions and warnings 21,30

CPU, replacement 369

Index

D
dc-ac inverter interface board, replacement 371
Display 375

E

electrostatic discharge 27
electrostatic discharge supplies 28
ESD Information 27

F

fan, replacement 400

floating BNC bypass, replacement 398
frequency accuracy check 430
frequency range and accuracy check 430
front panel, replacement 342
front-panel, replacement 342

H
hardware 295
hardware list 280

I

inner bottom cover, replacement 340
inner top cover, replacement 338
instrument history 20

instrument serial number 32

internal memory card, replacement 365

K

key pad, replacement 377

Keysight Technologies, contacting 33

Keysight Technologies, returning signal generator
to 34

L
lcd display, replacement 375
lists
assemblies and hardware options 280
cables 280
hardware 295
replaceable assemblies 334
lithium battery
disposal 35
replacement 363

M

micro deck, replacement 392
micro-deck, replacement 392,396
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Index

0 U
options, descriptions 24 USB board, replacement 373,390
outer cover, replacement 336
output power, checking 432 \
vector BBG replacement 347
P
performance tests, required after repair 411 W
post-repair procedures 411 warnings and cautions 21,30
power
checking 432

power supply, replacement 345
power switch, replacement 380

R
real time aux power supply 384
real time BBG, replacement 382
rear panel (N5173B, replacement 408
rear panel (N5181A), replacement 403
rear panel (N5182A), replacement 405
repair

performance tests required 411
repairs

see post-repair procedures
replaceable parts

assemblies 334

cables 280

hardware 295
rf assembly, replacement 351, 356, 360
RF connector, replacement 388

S
safety, general considerations 22
self-tests
overview 66
running 69
serial number 32
service
equipment 26
tools 26
signal generator, returning to Keysight Technolo-
gies 34
static-safe workstation 27

T
troubleshooting 125

before you start 21,30
troubleshooting output power 432
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