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Where to Find the Latest Information

Documentation is updated periodically. For the latest information about this instrument, including firmware
upgrades, application information, and product information, click the website link below.
http://www.keysight.com/find/n9020a

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/PreventinglnstrumentRepair

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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Keysight X-Series Signal Analyzers
N9020A MXA Signal Analyzer

Service Guide

1 Overview

What You Will Find in This Chapter

This chapter provides overview information on your spectrum analyzer.
The following sections are found in this chapter:

Keysight MXA Signal Analyzer Overview on page 14

Instrument Option Descriptions on page 15

Signal Analyzer Accessories on page 16

Before You Start Troubleshooting on page 19

ESD Information on page 21

Service Equipment You Will Need on page 23

After an Instrument Repair on page 38

Contacting Keysight Technologies on page 39

How to Return Your Instrument for Service on page 43

KEYSIGHT

TECHNOLOGIES

13
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Keysight MXA Signal Analyzer Overview

The Keysight MXA signal analyzer measures and monitors complex RF and
microwave signals. The analyzer integrates traditional spectrum
measurements with advanced vector signal analysis to optimize speed,
accuracy, and dynamic range. The MXA has Windows built in as the operating
system, which expands the usability of the analyzer. You will be able to
manipulate various file types on your analyzer just like your personal computer.
Having a Windows based instrument provides many benefits such as easier file
management, built-in Windows based programs such as Internet Explorer, and
much more.

The Keysight MXA signal analyzer is readily adaptable to meet changing
measurement needs. Optional features, whether hardware or measurement
application software, will enable the analyzer to be configured as a
comprehensive analytical tool to test communications systems and
components.

If customer requirements should change or expand, post sale upgrades can be
purchased at any time. Many upgrades require a license key, which is obtained
using the Keysight licensing process. If the Keysight Delivery Option is ordered,
the entitlement certificate will be emailed to the customer the same day and
the license key can be generated and installed in the MXA Signal Analyzer
within minutes. Once the license key is entered into the analyzer, the new
option is enabled and fully functional.

The service strategy for the MXA is assembly level repair, not component level.

14
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Instrument Option Descriptions

The MXA signal analyzer has a variety of options and measurement
applications that can be installed depending on your application. These
options and measurement applications can be purchased and installed at the
time of sale or as a post-sale upgrade. In order to find out all the requirements
about installing an upgrade into the analyzer, refer to

http://www.keysight.com/find/n9020a_upgrades

Description information of Option BBA, Analog Baseband IQ Inputs can be
found on page 331.
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Signal Analyzer Accessories

A number of accessories are available from Keysight Technologies to help you
configure your analyzer for your specific applications. They can be ordered
through your local Keysight Sales and Service Office and are listed below.

Manual Set on CD/DVD

The documentation set that is shipped with the instrument on CD/DVD
provides information for the signal analyzer. Documentation is updated
periodically. The latest updates can be accessed via the web at:

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

Each manual is described below:

Getting Started Guide: Describes analyzer features in detail. In addition, this
manual covers unpacking and setting up the analyzer, analyzer features,
and information on options and accessories, and what to do if you have a
problem.

Specifications Guide: Documents specifications, safety, and regulatory
information.

Instrument Messages: Includes instrument messages (and suggestions for
troubleshooting them).

Functional Tests: Includes manual functional tests.

User’s/Programmer’s References: Multiple manuals which include
programming information and SCPI command descriptions for basic
spectrum analyzers and for applications such as IQ analyzer, WCDMA, and
802.16 OFDMA.

Measurement Guides and Programming Examples: Multiple manuals which
provide details on how to how to use catalogs and files, and how to
measure various signals for basic spectrum analyzers and for applications
such as IQ analyzer, WCDMA, and 802.16 OFDMA.
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50 Ohm Load

The Keysight 909 series loads come in several models and options providing a
variety of frequency ranges and VSWRs. Also, they are available in either
50 ohm or 75 Ohm. Some examples include the:

909A: DC to 18 GHz
909C: DC to 2 GHz
909D: DC to 26.5 GHz

50 Ohm/75 Ohm Minimum Loss Pad

The Keysight 11852B is a low VSWR minimum loss pad that allows you to
make measurements on 75 Ohm devices using an analyzer with a 50 Ohm
input. It is effective over a frequency range of DC to 2 GHz.

/5 Ohm Matching Transformer

The Keysight 11694A allows you to make measurements in 75 Ohm systems
using an analyzer with a 50 Ohm input. It is effective over a frequency range of
3 to 500 MHz.

AC Probe

The Keysight 85024A high frequency probe performs in-circuit measurements
without adversely loading the circuit under test. The probe has an input
capacitance of 0.7 pF shunted by T MQ of resistance and operates over a
frequency range of 300 kHz to 3 GHz. High probe sensitivity and low distortion
levels allow measurements to be made while taking advantage of the full
dynamic range of the spectrum analyzer.

AC Probe (Low Frequency)

The Keysight 41800A low frequency probe has a low input capacitance and a
frequency range of 5 Hz to 500 MHz.

Broadband Preamplifiers and Power Amplifiers

Preamplifiers and power amplifiers can be used with your spectrum analyzer to
enhance measurements of very low-level signals.

— The Keysight 8447D preamplifier provides a minimum of 25 dB gain from
100 kHz to 1.3 GHz.

— The Keysight 87405A preamplifier provides a minimum of 22 dB gain from
10 MHz to 3 GHz. (Power is supplied by the probe power output of the
analyzer.)

— The Keysight 83006A preamplifier provides a minimum of 26 dB gain from
10 MHz to 26.5 GHz.
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— The Keysight 856905A CATV 75 ohm preamplifier provides a minimum of
18 dB gain from 45 MHz to 1 GHz. (Power is supplied by the probe power
output of the analyzer.)

— The 1T1909A low noise preamplifier provides a minimum of 32 dB gain from
9 kHz to 1 GHz and a typical noise figure of 1.8 dB.

RF and Transient Limiters

The Keysight 11867A and N9355C RF Limiters protect the analyzer input
circuits from damage due to high power levels. The 11867A operates over a
frequency range of dc to 1800 MHz and begins reflecting signal levels over
1T mW up to 10 W average power and 100 watts peak power. The N9355C
microwave limiter (0.01 to 26.5 GHz) guards against input signals over

10 milliwatts up to 1 watt average power.

The Keysight 1T1947A Transient Limiter protects the analyzer input circuits from
damage due to signal transients. It specifically is needed for use with a line
impedance stabilization network (LISN). It operates over a frequency range of
9 kHz to 200 MHz, with 10 dB of insertion loss.

Power Splitters

The Keysight 11667A/B/C power splitters are two-resistor type splitters that
provide excellent output SWR, at 50 Q impedance. The tracking between the
two output arms, over a broad frequency range, allows wideband
measurements to be made with a minimum of uncertainty.

11667A: DC to 18 GHz
11667B: DC to 26.5 GHz
11667C: DC to 50 GHz

Static Safe Accessories

9300-1367 Wrist-strap, color black, stainless steel. Four adjustable
links and a 7 mm post-type connection.

9300-0980 Werist-strap cord 1.5 m (5 ft.)

18
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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 ESD information below.

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

m These servicing instructions are for use by qualified personnel only.
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 while it is being opened.

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

supply.

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

Always position the instrument for easy access to the disconnecting
device (detachable power cord).

m To prevent electrical shock, disconnect the analyzer from mains
before cleaning. Use a dry cloth or one slightly dampened with
water to clean the external case parts. Do not attempt to clean
internally.

m This is a Safety Class 1 Product (provided with a protective earthing
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.
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Always use the three-prong ac power cord supplied with this product.
Failure to ensure adequate earth grounding by not using this cord may
cause product damage.

This instrument has an autoranging line voltage input; be sure the supply
voltage is within the specified range.

Lithium Battery Disposal

The X-Series Signal Analyzer uses an internal 3.0 VDC battery that contains
Lithium/Manganese Dioxide (Li/Mn02). The battery is located on the A4 CPU
assembly to power the instrument clock and back up data in SRAM. When the
battery is exhausted and ready for disposal, dispose of it according to your
country’s requirements. The Keysight part number is 1420-0356. The
manufacturer’s part number is CR2032. You can return the battery to your
nearest Keysight Technologies Sales and Service office for disposal, if required.

Refer to “Contacting Keysight Technologies” for a list of Keysight Technologies
Sales and Service offices.

DO NOT THROW BATTERIES AWAY BUT
COLLECT AS SMALL CHEMICAL WASTE.
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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 1-1 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.

m These techniques for a static-safe workstation should not be used

when working on circuitry with a voltage potential greater than 500
volts.

Figure 1-1 Example of a Static-Safe Workstation
‘\\ Building
Ground
' 1 MegOhm
Resistor =
Table Mat

Buw\d\ng
Ground

\
Wrist Strap

Wrist Strapl —
Cord

==

1 MegOhm
Resistor

1
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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 an analyzer connector, momentarily
short the center and outer conductors of the cable together.

— Personnel should be grounded with a 1T 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 analyzers are 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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Service Equipment You Will Need

There are certain things that will be required to troubleshoot, adjust, and test
the MXA Signal Analyzer. They include the following:

— Calibration Application Software

— Front End Controller Troubleshooting Kit
— USB Keyboard and Mouse

— USB Storage Device

Test Equipment

Calibration Application Software

Information regarding the Keysight X-Series Signal Analyzer Calibration
Application Software can be found at the following web site:

http://www.keysight.com/find/calibrationsoftware
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Front End Controller Troubleshooting Kit

The Front End Troubleshooting kit contains a PC board, required cables, and
installation instructions to verify the switch control logic from the A15 Front
End Control board to the lower level front end components is correct.
Oftentimes when troubleshooting an RF front end problem, the logic needs to
be verified before one of the front end components is changed. This
troubleshooting kit will help identify the defective area in a timely manner. In
order to effectively isolate A15 Front End Control board problems from front
end component problems, it is highly recommended that the N9020-60005
Front End Troubleshooting kit is purchased.

The Front End Troubleshooting kit lower level items can be purchased
individually or as a complete kit with instructions. The complete listing of kit
components, descriptions, and part numbers can be found below.

Keysight Part Keysight Part Number Notes

Front End Troubleshoating kit N9020-60005

Front End Troubleshooting board E4410-60115 Part of N9020-60005 Troubleshooting kit
Cable, Low Band switch E4470-60160 Part of N9020-60005 Troubleshaoting kit
Cable, RF Downconverter E4470-60156 Part of N9020-60005 Troubleshaoting kit
Cable, YTF Preselector E4470-60158 Part of N9020-60005 Troubleshaoting kit
Cable, Input Attenuators E4410-60157 Part of N9020-60005 Troubleshaoting kit
Cable, Troubleshooting 8121-1400

Connector, MMCX (f) to SMA (f) n/a www.hubersuhner.com

item number: 31_MMCX-SMZ-50-1/111_OE
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USB Keyboard and Mouse

A USB keyboard and mouse will be needed to accomplish many of the different
troubleshooting tasks, as well as updating the instrument software. Any
standard USB keyboard and mouse should work, but you can use the optional
keyboard and mouse sold for the instrument. These can be purchased as:

Description Option Number Upgrade Option Part Number?
USB Keyboard N9020A-KYB N9020AK-KYB 0960-2933
USB Mouse N9020A-MSE N9020AK-MSE 0960-2670

a. Part number is subject to change.

USB Storage Device

The main reason why a USB storage device will be needed is to backup
calibration data when the hard drive in an instrument needs to be replaced,
installing instrument software upgrades, and installing new option licenses.

Recommended size is 2 gigabytes minimum, to allow storing at least one
instrument software installer file.
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Required Test Equipment List

The following table identifies the equipment recommended for
troubleshooting, adjusting, and verifying the performance of the instrument.
Only the recommended and alternate equipment is compatible with the
performance verification testing. Some tests can use various models of a
particular equipment type. The “Recommended Keysight Model” is the
preferred equipment. However, the “Alternative Keysight Model” is an
acceptable substitute.

Table 1-1 Required Test Equipment
Instrument Critical Specifications Recommended |Alternative Use®
Model? Model
Signal Sources
Microwave Signal Frequency: 10 MHz to 26.5 GHz E8257D For Adjustments: |A, P T
Generator #1 Frequency Resolution: 1 Hz (Option 567, 83630A/B/L
Harmonic level: <-30dBc 1EA/1EU, TE1)  |(Option 001, 008),
Amplitude range: -40 dBm to +13 (Option 007, 83640A/B/L
Amplitude resolution: 0.02 Analog Ramp  |(Option 001, 008),
VSWR: Sweep, required |83650A/B/L
<20 GHz: 1.6 for Frequency  |(Option 001, 008),
<31 GHz: 1.8:1 Response .
Adjustments) PSG
For Performance
Tests:
83630A/B
(Option 001, 008),
83640A/B
(Option 001, 008),
836508

(Option 001, 008)

PSG®
Microwave Signal Frequency: 10 MHz to 26.5 GHz E8257D 83630A/B P
Generator #2 Frequency Resolution: 1 Hz (Option (Option 008),
(only required for Third Harmonic level: <-30dBc TEA/TEU) 83640A/B
Order Intermodulation and |Amplitude range: -20 dBm to +13 (Option 008),
Gain Compression) Amplitude resolution: 0.02 83650A/B
VSWR: (Option 008)
<20 GHz: 1.6:1 PSGE
<31 GHz: 1.8:1
Low Noise Frequency: 50 MHz to 1.0 GHz E8257D 8663A APT
Signal Generator Harmonics: < -30 dBc < +13 dBm (Options UNR,
(one PSG may be used for |Spectral Purity SSB Phase Noise @ 1 GHz: UNX) pPSGE
multiple sources. —112 dBc at 100 Hz offset (Options UNR,
See footnote ©) —121 dBc at 1 kHz offset UNX)
—131 dBc at 10 kHz offset
VSWR: < 1.5:1
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Table 1-1 Required Test Equipment
Instrument Critical Specifications Recommended |Alternative Use®?
Model? Model
Ultra Low Noise Phase Noise (dBc/Hz) for 1 GHz tone and these |Wenzel PT
Reference Frequency offsets: Associates Inc.d
Source 100 Hz =104 dBc/Hz Ultra Low Noise
(required for testing PXA 1 kHz -132 dBc/Hz Reference
Phase Noise) (required for | 10 kHz —144 dBc/Hz Frequency
MXA's with Option EP2) 30 kHz 146 dBc/Hz Source Model
100 kHz =148 dBc/Hz 500-13428 Rev
1 MHz =157 dBc/Hz C
10 MHz 164 dBc/Hz
RF Signal Generator Frequency: 300 kHz to 3.6 GHz E8257D 8665B A, P
(one PSG may be used for |Frequency Resolution: T Hz (Options UNR,  |(for Freq Resp
multiple sources. Harmonic level: <—40dBc UNX) Phase Noise > 30
See footnote ©) Amplitude range: -20 dBm to +13 kHz test only)
Amplitude resolution: 0.02
Harmonic level: PSGC
<2 GHZ, <-30dBc (Options UNR,
>?2 GHz & < 26.5 GHz, < -50 dBc UNX)
VSWR:
<20 GHz: 1.6:7
<31 GHz: 1.8:7
For Option UNR or UNX:
Harmonics: < =30 dBc < +13 dBm
Spectral Purity SSB Phase Noise @ 1 GHz:
=112 dBc at 100 Hz offset
—121 dBc at 1 kHz offset
—131 dBc at 10 kHz offset
VSWR: < 1.5:1
Function Generator Frequency: 10 Hz to 300 kHz 33250A 33120A AP
Amplitude Resolution: 0.1 mv (required for (Option 001)
Harmonic Distortion: —35 dBc Channel Match
(Option BBA)
test)
Counters
Universal Counter Frequency: 10 MHz 53132A 53131A APT
Gate time: 10 to 100 seconds
Must be capable of measuring signal at
+7 dBm (0.5 Vrms)
Meters
Digital Multimeter Frequency: 3 Hz to 300 kHz 3458A APRPT

AC Accuracy: = 0.31% of reading
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Table 1-1

Required Test Equipment

Instrument

Critical Specifications

Recommended
Model?

Alternative
Model

Use

Power Meter

Dual Channel

Instrumentation Accuracy: + 0.5%

Power Reference Accuracy: + 0.6%
Compatible with 8480 series power sensors
dB relative mode

NT19T4A

E4419A/B
NT1912A

AP

RF Power Sensor
(2 required)

Frequency Range: 100 kHz to 3.6 GHz
Amplitude Range: =30 to +20 dBm
Zero Set: + 50 nW
Zero Drift: <+ 10 nW
Measurement Noise: < 110 nW
VSWR

100 kHz to 1 MHz: £1.20:1

1 MHz to 2 GHz: £ 1.10:1

2 GHz to 3 GHz: £1.30:1
Cal Factor Uncertainty (std): < 1.6%
Option H84 Cal Factor: Characterized by

standards lab to: + 0.6%°
Input Connector: Type-N (m)

8482A
(Option H84)

N8482A!
N8482A CFTf

8482Af
(Non-H84
sensors will
increase
measurement
uncertainty)

A, P

Microwave Power Sensor
(2 required)

Frequency Range: 50 MHz to 26.5 GHz
Amplitude Range: -30 to +20 dB
Zero Set: + 50 nW
Zero Drift: < + 10 nW
Measurement Noise: < 110 nW
Cal Factor Uncertainty: < 3.0%
VSWR: 50 MHz to 100 MHz: 1.15:1

100 MHz to 2 GHz: 1.10:1

2 GHz t0 12.4 GHz: 1.15:1

12.4 GHz to 18 GHz: 1.20:1

18 GHz to 26.5 GHz: 1.25:1
Input Connector: 3.5 mm (m)

Ng485Af

N8485A CFTf
8485Af

AP

Low Power Microwave
Power Sensor

(2 required)

(for Option P08, P13,
or P26 only)

Frequency Range: 50 MHz to 26.5 GHz
Amplitude Range: =70 to +20 dBm
Zero Set: £ 50 pW
Zero Drift: < = 4 pW
Measurement Noise: < 4 pW
Cal Factor Uncertainty: < 3.0%
VSWR: 50 MHz to 100 MHz: 1.15:1
100 MHz to 2 GHz: 1.10:1
2 GHzto 12.4 GHz: 1.15:1
12.4 GHz to 18 GHz: 1.20:1
18 GHz to 26.5 GHz: 1.25:1
Input Connector: 3.5 mm (m)

84850

AP

Power Sensor Cable
(2 required)

11730A

APT
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Table 1-1 Required Test Equipment
Instrument Critical Specifications Recommended |Alternative Use
Model? Model
Standards
Frequency Standard Frequency: 10 MHz Symmetricom  [Keysight 5061B, |A, P
Accuracy: < +1 10710 5071A 5071A
50 MHz, Frequency Drift: < 2.5 kHz 75602A A
—25 dBm Calibrator Typical VSWR: 1.06: Opt H51
Output Power Variation: +.004 dB
Total Harmonic Content: -45 dBc
Attenuators
10dB Range: 0to 80 dB 8496G 8496H P
Step Attenuator Accuracy: (Option 001, (Option 001, H50)
Characterized by standards lab? H50)
Calibrated at 50 MHz
VSWR: at 50 MHz: < 1.05:1
1dB Range: 0to 9 dB 8494G 8494H P
Step Attenuator Accuracy: (Option 001, (Option 001, H50)
Characterized by standards lab¥ H50)
VSWR: at 50 MHz: < 1.05:1
Attenuator Type N connector kit to connect 8496G to 11716A P
Interconnect Kit 8494G
Attenuator Driver Compatible with the 8496G and 8494G step  |11713B 11713A P
attenuators
3dB Frequency: 50 MHz 8491A 8491B P
Fixed Attenuator Loss: 3 dB (nominal) (Option 003) (Option 003)
VSWR: at 50 MHz: < 1.2:1
Connector: Type-N (m, f)
6dB Frequency: 50 MHz 8491A 8491B P
Fixed Attenuator Loss: 6 dB (nominal) (Option 006, (Option 006,
VSWR: at 50 MHz: < 1.05:1 H33M) H33M
Connector: Type-N (m, f)
6dB Frequency: 50 MHz to 3.6 GHz 8493C A
Fixed Attenuator Loss: 6 dB (nominal) (Option 006)
(2 required) VSWR: at 50 MHz: < 1.10:1
Connector: 3.5 mm (m, f)
10dB Frequency: 50 MHz 8491A 8491B P
Fixed Attenuator Loss: 10 dB (nominal) (Option 010, (Option 010,
VSWR: at 50 MHz: < 1.05:1 H33M H33M

Connector: Type-N (m, f)
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Table 1-1 Required Test Equipment
Instrument Critical Specifications Recommended |Alternative Use®?
Model? Model
10dB Frequency: 50 MHz to 19.5 GHz 8493C AP
Fixed Attenuator Loss: 10 dB (nominal) (Option 010)
VSWR:
321.4 MHz t0 8 GHz: £ 1.1
8 GHzt0 12.4 GHz: £ 1.15:1
12.4 GHz 10 19.5 GHz: < 1.25:1
Connector: 3.5 mm (m, f)
20dB Frequency: 10 MHz 8491A 84918 A P
Fixed Attenuator Loss: 20 dB (nominal) (Option 020) (Option 020)
VSWR: 10 MHz: < 1.20:1
Connector: Type-N (m, f)
30dB Frequency: 50 MHz 11708A AP
Fixed Attenuator Loss: 30 dB £0.05 dB
VSWR: 1.05 @ 50 MHz
(For use with Low Power Sensors)
Terminations
Type-N (m) Frequency: 10 kHz to 18 GHz 909A PT
(for Option 503, 508, 513) [VSWR: < 1.05:1 (Option 012)
3.5 mm (f) 50 Q 909D PT
(for Option 526) Frequency: 10 kHz to 50 GHz (Option 526)
BNC (m) Frequency: 50 Hz to 300 kHz 1250-0207 P
(required for Option BBA)
Miscellaneous Devices
RF Power Splitter Frequency: 9 kHz to 3.6 GHz 11667A AP
VSWR: <1.10:
Tracking Error: < £ 0.15 8B
Connector: Type-N (f)
Microwave Power Splitter  [Frequency: 50 MHz to 26.5 GHz 116678 A, P

VSWR:
10 MHz to 3 GHz: < 1.22:1
3 GHz t0 26.5 GHz: < 1.22:1
Tracking Error: < £ 0.40 oB

Connector: 3.5 mm (f)
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Table 1-1

Required Test Equipment

Instrument

Critical Specifications

Recommended
Model?

Alternative
Model

Use

Directional Bridge

Frequency Range: 50 MHz to 3 GHz
Directivity:

50 MHz to 2 GHz:40 dB

2 GHzto 3 GHz: 30 dB
VSWR:

<2GHz: £1.151

<3GHz £1.221
Insertion Loss: < 1.5, +0.1 dB/GHz (nominal)
Coupling (nominal): 16 dB
Connector: Type N (f)

86205A

Directional Coupler

Frequency 2 GHz to 20 GHz

Directivity > 16 dB

Transmission arm loss: < 1.5 dB (nominal)
Coupled Arm Loss: ~10 dB (nominal)
VSWR: <1.35:1

Connector: SMA (f)

873008

Microwave Power Divider

Frequency: DC to 500 MHz
VSWR: < 1.10:1

Tracking Error: < £ 0.25 8B
Connector: 3.5 mm (f)

116368

AP

Hybrid Power Divider

Frequency: 500 MHz to 3.6 GHz
Isolation: 19 dB
Insertion Loss: 4.5 dB (nominal)
VSWR: <1.45:1

87302C

Cables

3.5mm (m) to 3.5 mm (m)
(2 required)

Frequency: DC to 26.5 GHz
Length: <92 c¢m (36 in)
Insertion Loss: ~2 dB
VSWR:

DCto 18 GHz: <£1.25:1

18 GHz t0 26.5 GHz: £ 1.35:1

11500E

8120-4921

Type-N
(2 required)

Frequency: 10 MHz to 8 GHz
Precision Type-N (m), both ends
62 cm (24 in.)

VSWR: <18 GHz: 1.4:1
Insertion Loss: 1.5 dB

11500C

ART

BNC
(3 required)

Frequency: DC to 10 MHz
50 Q Coax BNC (m), both ends
120 cm (481in.)

10503A

ART
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Table 1-1 Required Test Equipment
Instrument Critical Specifications Recommended |Alternative Use
Model? Model
Filters
50 MHz Low Pass Cutoff Frequency: 50 MHz Telonic Berkeley [0955-0306 PT
Rejection at 65 MHz: > 40 dB TLA 50-bAB2
Rejection at 75 MHz: » 60 dB
Insertion Loss: ~1 dB
VSWR: £1.5:1
BNC (m) to BNC (f)
300 MHz Low Pass Cutoff Frequency: 300 MHz Telonic Berkeley |0955-0455 P
(2 Required) Rejection at > 435 MHz: > 45 dB TLP 300-4AB4
VSWR: <1.5:1
BNC (m, f)
1.8 GHz Low Pass Cutoff frequency: 1.8 GHz RLC -1636 0955-0497 P
(2 Required) Rejection at 2.1 GHz to 6 GHz: > 45 dB
Insertion Loss @ 1.8 GHz: < 1 dB
VSWR: <1.50:1 DC to 1.8 GHz
Connector: SMA (f) to SMA (f)
4.4 GHz Low Pass Cutoff frequency: 4.4 GHz K+L 9135-0005 P
(2 Required) Rejection at > 5.5 GHz: » 42 dB ML253-4499/XU|360D
Insertion Loss @ 1.8 GHz: < 1 dB -N/NP
VSWR: <1.50:1 DC to 1.8 GHz
Connector: SMA (f) to SMA (f)
5.0 GHz Low Pass 3 dB frequency: 5.25 GHz RLC P
60 dB Rejection: » 6.7 GHz F-30-5000-RF
VSWR: 1.35:1
8.0 GHz Low Pass 3 dB frequency: 8.4 GHz RLC P
60 dB Rejection: > 10.8 GHz F-30-8000-RF
VSWR: 1.35:1
12.4 GHz Low Pass 3 dB frequency: 13.0 GHz RLC P
60 dB Rejection: » 16.74 GHz F-30-12.4-RF
VSWR: 1.35:1
Adapters
Type-N (f) to Type-N (f)  |Frequency: DC to 18 GHz 1250-1472 P
VSWR: £1.13:1
Type-N (m) to Type-N (m) |Frequency: DC to 18 GHz 1250-1475 P
VSWR: <1.13:7
Type-N (f) to BNC (m) Frequency: DC to 1.3 GHz 1250-1477 PT
VSWR: £1.13:1
Type-N (m) to BNC (m) Frequency: DC to 1.3 GHz 1250-1473 PT
VSWR: £1.13:1
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Table 1-1 Required Test Equipment
Instrument Critical Specifications Recommended |Alternative Use®?
Model? Model

Type-N (m) to BNC (f) Frequency: DC to 1.3 GHz 1250-1476 P
VSWR: <1.13:1

Type-N (m) to Frequency: DC to 18 GHz 1250-1743 P

3.5 mm (m) VSWR: < 1.08:1

Type-N (m) to 3.5 mm (f)  |Frequency: DC to 18 GHz 1250-1744 P

(2 Required) VSWR: < 1.08:1

3.5 mm (f) to Type-N (f)  |Frequency: DC to 18 GHz 1250-1745 A, P

(for 3.5 mm source) VSWR: <1.08:1

Type-N (f) to 3.5 mm (m) |Frequency: DC to 18 GHz 1250-1750 A, P
VSWR: <1.14:1

35mm(f)to3.5mm(f)  |Frequency: DC to 26.5 GHz 83059B 1250-1749 P

(for 3.5 mm source) VSWR: < 1.05:1

3.5 mm (m) to 3.5 mm (m) |Frequency: DC to 26.5 GHz 83059A 1250-1748 P

(2 Required) VSWR: < 1.12:1

3.5 mm(f)to2.4 mm(f)  |Frequency: DC to 26.5 GHz 119018 P

(for 2.4 mm source) VSWR: < 1.05:1

Type-N (f) to 2.4 mm (f)  |Frequency: DC to 18 GHz 11903B P

(for 2.4 mm source) VSWR: <1.08:1

BNC (m) to SMA(f) Frequency: DC to 1.3 GHz 1250-1700 P
VSWR: <£1.13:1

BNC Tee (BNC f,m,f) 1250-0781 A, P

SMB (f) to BNC (f) Frequency: DC to 1.3 GHz 1250-1236 A, P

BNC (f) to SMA (m) Frequency: DCto 1.3 GHz 1250-1200 AP

BNC (f) to Dual Banana 1251-2277 AP

3.5 mm (f) to Type-N (m)  [Shipped with the 8485A for adapting to the 08485-60005 A, P
Power Reference. Only to be used for power
sensor cal.

Type-N Tee 1250-0559 P

Optional Equipment

10 MHz Distribution Symmetricom  [Keysight 5087A |A, P

Amplifier 5087B

(only needed when using

the 10 MHz Distribution

Amplifier Setup)

33




Overview
Service Equipment You Will Need

Table 1-1 Required Test Equipment

Instrument Critical Specifications Recommended |Alternative Use®?
Model? Model

1 GHz Notch Filter Center Frequency: 1.0001 GHz Trilithic P

(for alternate Phase Noise CFN-2-1000.1

setup)

a. Keysight model numbers unless otherwise noted.
b. A =Adjustments, P = Performance Testing, T = Troubleshooting
c. Supported PSG models:

E8244A
E8247C
E8254A
E8257C
E8257D
E8267C
E8267D

Note: One PSG with Option 567, TEA, TET, 007, and UNX or UNR can be used as the Microwave Signal
Generator #1, Low Noise Signal Generator (for MXA's without Option EP2), and the RF Signal Genera-
tor.

d. Wenzel Associates Inc., 2215 Kramer Ln., Austin, TX 78758 (512) 835-2038 Fax (512) 719-4086

e. The 8482A power sensor uses cal factors to compensate the power sensor for frequency response
errors. Cal factors are stated in percentages. The 8482A factory cal factor uncertainty ranges from
2.2% t0 3.1%. The cal factor uncertainty can be reduced to < 1.0% by using metrology grade calibra-
tion techniques. The power sensor cal factor uncertainty becomes one component of the Verification
Test uncertainty analysis. Lower cal factor uncertainties will translate to wider test margins.

f. When ordering a new STD or CFT Power Sensor from Keysight to be used with the N7800A series
applications, order with Option TA7. The TA7 option provides an ISO17025 calibration and includes
calibration data. When re-calibrating your STD or CFT Power Sensor for use with the N7800A series
applications, we recommend the Keysight ISO17025 calibration.

g. The step attenuators should be permanently joined via the 11716A Interconnect Kit as shown in the
following diagram.

10 dB STEP
ATTENUATOR| O u
| |
1 dB STEP
ATTENUATOR O p

step_atten_setup

For more information on step attenuator characterization, see the “Step Attenuator Loss Charac-
terization” section below.
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h. 8491A Option H33 is a fixed attenuator which has been characterized to have a VSWR < 1.05:1 at 50
MHz. A VSWR of 1.05:1 is recommended to test Input Attenuator Switching Uncertainty, Display
Scale Fidelity, and Absolute Amplitude Accuracy performance tests. Any 8491A/B attenuator can be
mapped into this device if the VSWR at 50 MHz has been characterized to be <1.05:1. When map-
ping the attenuator, to indicate that is meets the required specification, the Option H33 checkbox will
need to be checked in the configure test station Administration screen.
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Step Attenuator Loss Characterization

The step attenuator combination should have each attenuator setting
characterized by a metrology lab at 50 MHz. The following tables show which
sections of the 10 dB and 1 dB step attenuators are utilized for each attenuator
setting. The tables also list the Allowable Uncertainty for each attenuator
setting. The interconnect cable should NEVER be disconnected once the loss
characterization is performed.

Table 1-2 1 dB Step Attenuator
Nominal Attenuation Attenuator Section Allowable Uncertainty
(dB) (dB)
#1 #2 #3 #4
(1dB) (2dB) (4 dB) (4 dB)
0 Off Off Off Off 0 (Reference)
1 On Off Off Off <0.005
2 Off On Off Off <0.005
3 On On Off Off <0.005
4 Off Off On? Off <0.005
5 On Off On Off <0.005
6 Off On On Off <0.005
7 On On On Off < 0.005
8 Off off On On <0.005
9 On Off On On <0.005
a. TME requires that Section 3 be characterized.
Table 1-3 10 dB Step Attenuator
Nominal Attenuation Attenuator Section Allowable Uncertainty
(dB) (dB)
#1 #2 #3 #4
(10dB) (20 dB) (40 dB) (40 dB)
0 Off Off Off Off 0 (Reference)
10 On Off Off Off <0.010
20 Off On Off Off <0.015
30 On On Off Off <0.020
40 Off Off ond Off <0.025
50 On Off On Off <0.030
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Table 1-3 10 dB Step Attenuator
Nominal Attenuation Attenuator Section Allowable Uncertainty
(dB) (dB)
#1 #2 #3 #4
(10dB) (20 dB) (40 dB) (40 dB)
60 off On On Off <0.035
70 On On On Off <0.040

a. TME requires that Section 3 be characterized.
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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. These tests are done
using the N7814A Keysight X-Series Signal Analyzer Calibration Application
Software. Refer to Chapter 15, “Post-Repair Procedures” for a list of
post-repair adjustments and performance tests based on which hardware has
been changed.

Information regarding the N7814A Keysight X-Series Signal Analyzer
Calibration Application Software can be found at

http://www.keysight.com/find/calibrationsoftware
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Contacting Keysight Technologies

If you have a problem with your instrument, see Chapter 2, “Boot Up and
Initialization Troubleshooting”. This section contains a checklist that will help
identify some of the most common problems.

There is also support on the world-wide web. The address is:
http://www.keysight.com/find/mxa_support

FAQs, instrument software updates, documentation, and other support
information can be accessed from this site.

To obtain servicing information or to order replacement parts, contact the
nearest Keysight office listed in Table 1-4. In any correspondence or telephone
conversations, refer to the instrument by its model number (N9020A) and full
serial number (ex. MY49250887). With this information, the Keysight
representative can quickly determine whether your unit is still within its
warranty period.

By internet, phone, or fax, get assistance with all your test and measurement
needs.
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Table 1-4

Contacting Keysight

Online assistance: http://www.keysight.com/find/contactus

Americas

Country

Phone Number

Canada

(877) 894 4414

Brazil

5511 3357 7010

Mexico

001 800 254 2440

United States

Asia Pacific

1 800 829-4444

Country

Phone Number

Australia

1800 629 485

China

800 8100189

Hong Kong

800 938 693

India

1800112929

Japan

0120 (421) 345

Korea

080 769 0800

Malaysia

1 800 888 848

Singapore

1800 3758100

Taiwan

0800 047 866

Other AP Countries

Europe and Middle

(65) 6375 8100

Country Phone Number
Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1 809 343051
[taly 800 599100
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Europe and Middle

Country Phone Number
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 0800 000154
Sweden 0200 882255
Switzerland 0800 805353
Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (I
United Kingdom 0800 0260637

For other unlisted countries:
http://www.keysight.com/find/contactus
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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.

Example Serial Number

Serial Number
- Suffix

MODEL N9020A
SER MY49250887«
Prefix : —

MADE IN U.5.A. OF DOMESTIC
AND FOREIGN COMPONENTS

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
analyzer is power up, press System, Show, System. The system information
can be very useful for updates and post-sale upgrades.
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How to Return Your Instrument for Service

Service Order Number

If an instrument is being returned to Keysight for servicing, the phone numbers
are mentioned in Table 1-4, “Contacting Keysight,” on page 40. In order for
Keysight to expedite the repair please be as specific as possible about the
nature of the failure.

Helpful failure descriptions:

— Signal level measures 10 dB too low at T GHz

— L.O. Unlock error message appears on screen in spans < 10 MHz

— Analyzer will not complete boot up sequence to signal analyzer mode

Failure descriptions that will most likely increase repair time:
— Analyzer broken

— Analyzer will not make accurate measurements

— Signal drifts

If you have recorded any error messages that appeared on the analyzer display,
or have completed a Functional Test or Performance Verification Test, or have
any other specific data on the performance of the instrument, please send a
copy of this information with the instrument.

Original Packaging

Before shipping, pack the unit in the original factory packaging materials if
they are available. If the original materials were not retained, see “Other
Packaging” on page 44.
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Instrument damage can result from using packaging materials other than
those specified. Never use styrene pellets in any shape as packaging
materials. They do not adequately cushion the equipment or prevent it
from shifting in the carton. They cause equipment damage by generating
static electricity and by lodging in the instrument louvers, blocking airflow.

You can repackage the instrument with commercially available materials, as
follows:

1.
2.

Protect the control panel with cardboard.

Wrap the instrument in antistatic plastic to reduce the possibility of
damage caused by electrostatic discharge.

Use a strong shipping container. A double-walled, corrugated cardboard
carton with 159 kg (350 lb) bursting strength is adequate. The carton must
be both large enough and strong enough to accommodate the instrument.
Allow at least 3 to 4 inches on all sides of the instrument for packing
material.

Surround the equipment with three to four inches of packing material and
prevent the equipment from moving in the carton. If packing foam is not
available, the best alternative is S.D.-240

Air Cap™ from Sealed Air Corporation, Hayward, California, 94545.

Air Cap looks like a plastic sheet filled with 1-1/4 inch air bubbles. Use the
pink-colored Air Cap to reduce static electricity. Wrapping the equipment
several times in this material should both protect the equipment and
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 assure
careful handling.

Retain copies of all shipping papers.
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Service Guide

2 Boot Up and Initialization Troubleshooting

What You Will Find in This Chapter

This chapter provides information that is useful when starting to troubleshoot a
spectrum analyzer. It includes procedures for troubleshooting common failures
and provides information on isolating problems in the analyzer.

The following sections are found in this chapter:

Check the Basics on page 46

Instrument Boot Up Process on page 47
Typical instrument boot-up process flow on page 48

Potential Problems During Boot Process on page 51
Yellow Standby LED Does Not Illuminate on page 51
Green Power On LED Does Not Illuminate on page 53
Fan(s) Are Not Operating on page 55
No Agilent/Keysight Splash Screen Displayed on page 57
Instrument Hangs at the Agilent/Keysight Splash Screen on page 58
PCl Enumeration Error on page 58

Instrument Cannot Completely Load or Run the Operating System
on page 59

Troubleshooting a Blank Display on page 59
Initializations Did Not Complete on page 63
Fails an Initial Alignment on page 64
Signal Level Verification on page 70
Signal Level Problem with Input Frequencies < 3.6 GHz on page 70
Signal Level Problem with Input Frequencies > 3.6 GHz on page 71

KEYSIGHT

TECHNOLOGIES
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Check the Basics

Before calling Keysight Technologies or returning the instrument for service,
please make the following checks:

1.

Is there power at the power outlet? At the power receptacle on the
instrument?

Is the instrument turned on? Check to see if the front panel LED is green,
which indicates the power supply is on.

If other equipment, cables, and connectors are being used with the
instrument, make sure they are connected properly.

Review the procedure for the measurement being performed when the
problem appeared. Are all the settings correct?

If the instrument is not functioning as expected, return the unit to a known
state by pressing the Mode Preset key.

Is the measurement being performed, and the results that are expected,
within the specifications and capabilities of the instrument? Refer to the
specifications book for specifications.

. In order to meet specifications, the instrument must be aligned. Press

System, Alignments, Align Now, All. The diagnostic tests should all pass.
If the instrument displays a failure during these tests, refer to “Fails an
Initial Alignment” on page 64.

Check to see if the instrument has the latest firmware before starting the
troubleshooting procedure. Press System, Show System. The firmware
revision is listed under Firmware Revision. For more information, refer to
“Instrument Software” on page 631.

Is the instrument displaying an error message? If so, refer to Chapter 3,
“Instrument Messages”, on page 73 for more information.

10.If the necessary test equipment is available, perform the functional checks

in Chapter 16, “Functional Tests”, on page 595.
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Instrument Boot Up Process

Figure 2-1

This section describes the signal analyzer boot up process from initial AC
power to a normal analyzer sweep. The boot process time from start to finish
will take 3 to 4 minutes. This boot time will vary slightly depending on the
analyzer hardware configuration, installed options and the number of
measurement applications.

By default, the measurement applications will preload before the spectrum
analyzer application is fully booted. The analyzer boot time can be shortened if
needed by turning off the preload process for applications that are not going to
be used. If this is done, the preload process will be bypassed during the
application boot up. If a certain measurement mode is selected that did not
preload during the original boot, that measurement application will preload at
that time. When this occurs the mode switching time will take longer. Once the
application is loaded all subsequent mode switches will be much faster.

If the user does not want the measurement applications to preload during the
application boot process, select the Configure Applications icon on the
desktop. This will bring up a window as shown in Figure 2-1 that shows the
various applications and what is selected to preload. By default all applications
are checked and therefore, will preload when the MXA application is launched.
Uncheck any applications to bypass the preloading process, select Apply, and
then OK to close the Configure Applications window when finished.

Configure Application

#! Configure X-Series Applications

This utility lets you configure your applications as follows:

1. To modify the order in which the applications appear in the Mode menu, select an application and move it up or down
using the "Move Up* and *Move Down' keys,

2. To reduce the analyzer startup time, check only the applications you want to preload, (Note, however, non-preloaded
applications will take longer to load the first time.)

3. To navigate to the selection, press the UR/DOWN arrow keys on the front panel or keyboard,

4. To select the application which runs when the analyzer starts up, use "Select Power On Application® panel below,

Select Applications to preload at analyzer startup

Mave LUp

Made (INST:SEL ANSTINSE. MBytes

1Q Analyzer (Basic) BASIC 8 10

¥ Phase MNose PNOISE 14 19 Deselect All
[¥1 Analog Demod ADEMOD 234 16

896014 VSA VSAS9601 101 17

MNoise Figure NF1GUre 219 c] :J

Move Down

Estimated Virtual Memory Used: 1234 MBytes  Available: 1166 MBytes Limit; 2400 MBytes  * Power On Application

0 512 1024 1536 2048 2560 3072
(MBytes)

Select Power On Applicati