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Warranty

The material contained in this docu-
ment is provided “as is,” and is sub-
ject to being changed, without notice, 
in future editions. Further, to the max-
imum extent permitted by applicable 
law, Agilent disclaims all warranties, 
either express or implied, with regard 
to this manual and any information 
contained herein, including but not 
limited to the implied warranties of 
merchantability and fitness for a par-
ticular purpose. Agilent shall not be 
liable for errors or for incidental or 
consequential damages in connec-
tion with the furnishing, use, or per-
formance of this document or of any 
information contained herein. Should 
Agilent and the user have a separate 
written agreement with warranty 
terms covering the material in this 
document that conflict with these 
terms, the warranty terms in the sep-
arate agreement shall control.

Technology Licenses 
The hardware and/or software described in 
this document are furnished under a license 
and may be used or copied only in accor-
dance with the terms of such license.

Restricted Rights Legend
U.S. Government Restricted Rights.  Soft-
ware and technical data rights granted to 
the federal government include only those 
rights customarily provided to end user cus-
tomers.  Agilent provides this customary 
commercial license in Software and techni-
cal data pursuant to FAR 12.211 (Technical 
Data) and 12.212 (Computer Software) and, 
for the Department of Defense, DFARS 
252.227-7015 (Technical Data - Commercial 
Items) and DFARS 227.7202-3 (Rights in 
Commercial Computer Software or Com-
puter Software Documentation).

Safety Notices

CAUTION

A CAUTION notice denotes a haz-
ard. It calls attention to an operat-
ing procedure, practice, or the like 
that, if not correctly performed or 
adhered to, could result in damage 
to the product or loss of important 
data. Do not proceed beyond a 
CAUTION notice until the indicated 
conditions are fully understood and 
met. 

WARNING

A WARNING notice denotes a 
hazard. It calls attention to an 
operating procedure, practice, or 
the like that, if not correctly per-
formed or adhered to, could result 
in personal injury or death. Do not 
proceed beyond a WARNING 
notice until the indicated condi-
tions are fully understood and 
met.
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1 Signal Generator Overview

NOTE The N5161A/62A MXG ATE is identical to the N5181A/82A with the exception that they do 
not have front panel functionality (no display or keys). Instead all functionality is controlled 
through SCPI commands or the Web- Enabled MXG. For signal generator functionality, refer 
to the Users Guide. For information on the Web–Enabled MXG, refer to the Installation 
Guide, the Programming Guide and the SCPI Command Reference.

MXG ATE blank front panel models, N5161A and N5162A signal generators, are part of the 
MXG instrument family and unless otherwise indicated, all references to the MXG are 
inclusive of the MXG ATE instruments.

Full LXI–B feature implementation is only available on instruments with firmware >A.01.50. 
A license may be required to enable this feature and to download firmware versions 
>A.01.50. For information on new firmware releases, go to 
http://www.agilent.com/find/upgradeassistant.

• Signal Generator Features on page 2

• Modes of Operation on page 4

• Front Panel Overview – N5181A/82A MXG on page 5

• Front Panel Overview – N5161A/62A MXG ATE on page 9

• Front Panel Display – N5181A/82A/83A MXG on page 11

• Blank Front Panel Display – N5161A/62A MXG ATE on page 13

• Rear Panel Overview – N5161A/62A1/81A/82A MXG on page 15

• Rear Panel Overview – N5183A MXG on page 21
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2 Setting Preferences & Enabling Options

NOTE For the N5161A/62A MXG ATE the softkey menus and features mentioned in this guide are 
only available through the Web–Enabled MXG or SCPI commands. For information on the 
Web- Enabled MXG, refer to the Installation Guide, the Programming Guide, and to the SCPI 
Command Reference.

The Utility menu provides access to both user and remote operation preferences, and to the menus in 
which you can enable instrument options.

Display Settings on page 26

Front Panel Knob Resolution on page 28

Power On and Preset on page 27

Enabling an Option on page 37

GPIB Address and Remote Language on page 30
Configuring the LAN Interface on page 31
Enabling LAN Services: “Browser,” “Sockets,” “VXI–11” and “LXI–B” on page 32
Configuring the Remote Languages on page 33

User Preferences

Remote Operation 

Setting Time and Date on page 28

Upgrading Firmware on page 29

Getting Started With LXI on page 115

Hardware Assembly Installation and Removal Softkeys on page 39

Reference Oscillator Tune on page 29
Agilent N5161A/62A/81A/82A/83A MXG Signal Generators User’s Guide 25
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3 Basic Operation

NOTE For the N5161A/62A the softkey menus and features mentioned in this guide are only 
available through the Web–Enabled MXG or SCPI commands. For information on the 
Web- Enabled MXG, refer to the Installation Guide, the Programming Guide, and the SCPI 
Command Reference.

This chapter introduces fundamental front panel operation. For information on remote operation, 
refer to the Programming Guide.

• Presetting the Signal Generator on page 42

• Viewing Key Descriptions on page 42

• Entering and Editing Numbers and Text on page 43

• Setting Frequency and Power (Amplitude) on page 45

• Setting ALC Bandwidth Control on page 47

• Configuring a Swept Output on page 48

• Modulating the Carrier Signal on page 60

• Working with Files on page 62

• Reading Error Messages on page 74
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4 Using Analog Modulation (Option UNT Only)

NOTE The Mod On/Off hardkey and LED functionality are only valid for MXGs with Option UNT 
installed.

Before using this information, you should be familiar with the basic operation of the signal generator. 
If you are not comfortable with functions such as setting the power level and frequency, refer to 
Chapter 3, “Basic Operation,” on page 41 and familiarize yourself with the information in that 
chapter.

• The Basic Procedure on page 76

• Using an External Modulation Source on page 77

• Removing a DC Offset on page 77

Figure 4-1 Analog Modulation Softkeys

page 77page 77 page 77

For details on each key, use key help
as described on see page 42.
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5 Optimizing Performance

NOTE For the N5161A/62A the softkey menus and features mentioned in this guide are only 
available through the Web–Enabled MXG or through SCPI commands. For information on the 
Web- Enabled MXG, refer to the Installation Guide, the Programming Guide, and to the SCPI 
Command Reference.

Before using this information, you should be familiar with the basic operation of the signal generator. 
If you are not comfortable with functions such as setting the power level and frequency, refer to 
Chapter 3, “Basic Operation,” on page 41 and familiarize yourself with the information in that 
chapter.

• Using the Dual Power Meter Display on page 80

• Using Flatness Correction on page 88

• Using External Leveling (N5183A Only) on page 97

• Using Unleveled Operating Modes on page 105

• Using an Output Offset, Reference, or Multiplier on page 107

• Using Free Run, Step Dwell, and Timer Trigger on page 111

• Using LXI on page 113

• Using a USB Keyboard on page 119
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6 Using Pulse Modulation (Option UNU or UNW)

NOTE For the N5161A/62A the softkey menus and features mentioned in this guide are only 
available through the Web–Enabled MXG or SCPI commands. For information on the 
Web- Enabled MXG, refer to the Installation Guide, the Programming Guide, and to the SCPI 
Command Reference.

Before using this information, you should be familiar with the basic operation of the signal generator. 
If you are not comfortable with functions such as setting the power level and frequency, refer to 
Chapter 3, “Basic Operation,” on page 41 and familiarize yourself with the information in that 
chapter.

• Pulse Characteristics on page 123

• The Basic Procedure on page 125

• Example on page 125
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7 Basic Digital Operation—No BBG Option Installed

NOTE For the N5162A the softkey menus and features mentioned in this guide are only available 
through the Web–Enabled MXG or SCPI commands. For information on the Web- Enabled 
MXG, refer to the Installation Guide, the Programming Guide, and to the SCPI Command 
Reference.

Before using this information, you should be familiar with the basic operation of the signal generator. 
If you are not comfortable with functions such as setting power level and frequency, refer to Chapter 
3, “Basic Operation,” on page 41 and familiarize yourself with the information in that chapter.

See also “Adding Real–Time Noise to a Dual ARB Waveform” on page 241.
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8 Basic Digital Operation (Option 651/652/654)

NOTE For the N5162A the softkey menus and features mentioned in this guide are only available 
through the Web–Enabled MXG or SCPI commands. For information on the Web- Enabled 
MXG, refer to the Installation Guide, the Programming Guide, and to the SCPI Command 
Reference.

Before using this information, you should be familiar with the basic operation of the signal generator. 
If you are not comfortable with functions such as setting power level and frequency, refer to Chapter 
3, “Basic Operation,” on page 41 and familiarize yourself with the information in that chapter.

The features described in this chapter are available only in vector signal generators with Option 651, 
652, or 654.

• Waveform File Basics on page 132

• Storing, Loading, and Playing a Waveform Segment on page 134

• Waveform Sequences on page 137

• Saving a Waveform’s Settings & Parameters on page 141

• Using Waveform Markers on page 147

• Triggering a Waveform on page 164

• Clipping a Waveform on page 171

• Scaling a Waveform on page 180

• Setting the Baseband Frequency Offset on page 186

• I/Q Modulation on page 190

• Using the Equalization Filter on page 196

• Using Finite Impulse Response (FIR) Filters in the Dual ARB Real- Time Modulation Filter on page 
198

• Modifying a FIR Filter Using the FIR Table Editor on page 204

• Setting the Real- Time Modulation Filter on page 208

• Multiple Baseband Generator Synchronization on page 209

• Waveform Licensing for Firmware Version ≥ A.01.50 on page 220

• Waveform 5–Pack Licensing (Options 221–229) for Firmware Version < A.01.50 on page 228

See Also: 

• Adding Real–Time Noise to a Dual ARB Waveform on page 241
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9 Adding Real–Time Noise to a Signal (Option 403)

NOTE For the N5162A the softkey menus and features mentioned in this guide are only available 
through the Web–Enabled MXG or SCPI commands. For information on the Web- Enabled 
MXG, refer to the Installation Guide, the Programming Guide, and to the SCPI Command 
Reference.

Before using this information, you should be familiar with the basic operation of the signal generator. 
If you are not comfortable with functions such as setting the power level and frequency, refer to 
Chapter 3, “Basic Operation,” on page 41 and familiarize yourself with the information in that 
chapter.

This feature is available only in N5162A/82A Agilent MXG Vector Signal Generators with Option 431. 
Option 431 requires Option 651, 652, or 654.

This chapter contains examples of using the additive white gaussian noise (AWGN) waveform 
generator, which is available only in vector signal generators with Option 403.

• Adding Real–Time Noise to a Dual ARB Waveform on page 241

• Using Real Time I/Q Baseband AWGN on page 247

Adding Real–Time Noise to a Dual ARB Waveform

NOTE The procedures in this section that pertain specifically to adding Real–Time Noise (AWGN) to 
a waveform, are applicable to the Custom ARB, Multitone, and Two–Tone modulation 
standards too.

A vector signal generator with option 403 enables you to apply additive white gaussian noise (AWGN) 
to a carrier in real time while the modulating waveform plays in the dual ARB waveform player. This 
feature appears in each of the arb formats and as a stand–alone menu (Refer to Figure 9- 7 on 
page 247).
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10 Real–Time Phase Noise Impairments (Option 432)

NOTE For the N5162A the softkey menus and features mentioned in this guide are only available 
through the Web–Enabled MXG or SCPI commands. For information on the Web- Enabled 
MXG, refer to the Installation Guide, the Programming Guide, and to the SCPI Command 
Reference.

Before using this information, you should be familiar with the basic operation of the signal generator. 
If you are not comfortable with functions such as setting the power level and frequency, refer to 
Chapter 3, “Basic Operation,” on page 41 and familiarize yourself with the information in that 
chapter.

This feature is available only in N5162A/82A Agilent MXG Vector Signal Generators with Option 431. 
Option 431 requires Option 651, 652, or 654.

This chapter contains the softkey maps to locate the Phase Noise Impairment option functions and 
information on the use of this feature.

• Real–Time Phase Noise Impairment on page 250

• The Agilent MXG Phase Noise Shape and Additive Phase Noise Impairments on page 251

• Understanding the Phase Noise Adjustments on page 253

• DAC Over–Range Conditions and Scaling on page 254
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11 Custom Digital Modulation (Option 431)

NOTE For the N5162A, the softkey menus and features mentioned in this guide are only available 
through the Web–Enabled MXG or SCPI commands. For information on the Web- Enabled 
MXG, refer to the Installation Guide, the Programming Guide, and to the SCPI Command 
Reference.

Before using this information, you should be familiar with the basic operation of the signal generator. 
If you are not comfortable with functions such as setting the power level and frequency, refer to 
Chapter 3, “Basic Operation,” on page 41 and familiarize yourself with the information in that 
chapter.

This feature is available only in N5162A/82A Agilent MXG Vector Signal Generators with Option 431. 
Option 431 requires Option 651, 652, or 654.

• Custom Modulation on page 256

• Using the Arbitrary Waveform Generator on page 261

• Using Finite Impulse Response (FIR) Filters in ARB Custom Modulation on page 271

• Modifying a FIR Filter Using the FIR Table Editor on page 276

• Differential Encoding on page 279
255
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12 Multitone and Two–Tone Waveforms (Option 430)

NOTE For the N5162A the softkey menus and features mentioned in this guide are only available 
through the Web–Enabled MXG or SCPI commands. For information on the Web- Enabled 
MXG, refer to the Installation Guide, the Programming Guide, and to the SCPI Command 
Reference.

Before using this information, you should be familiar with the basic operation of the signal generator. 
If you are not comfortable with functions such as setting the power level and frequency, refer to 
Basic Operation on page 41 and familiarize yourself with the information in that chapter.

This feature is available only in N5162A/82A Agilent MXG Vector Signal Generators with Option 430. 
Option 430 requires Option 651, 652, or 654.

Creating a Custom Two–Tone Waveform
Using the Two-Tone menu, you can define, and modify user–defined Two–Tone waveforms. Two–Tone 
waveforms are generated by the dual arbitrary waveform generator.

The section Using Two–Tone Modulation on page 288 teaches you how to perform the following tasks:

• Creating a Two–Tone Waveform on page 289

• Viewing a Two–Tone Waveform on page 290

• Minimizing Carrier Feedthrough on page 291

• Changing the Alignment of a Two–Tone Waveform on page 292

Creating a Custom Multitone Waveform
Using the Multitone Setup table editor, you can define, modify and store user–defined multitone 
waveforms. Multitone waveforms are generated by the dual arbitrary waveform generator.

The Using Multitone Modulation on page 294 teaches you how to perform the following tasks:

• Initializing the Multitone Setup Table Editor on page 294

• Configuring Tone Powers and Tone Phases on page 295

• Removing a Tone on page 295

• Generating the Waveform on page 295

• Configuring the RF Output on page 296
287
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13 Working in a Secure Environment

NOTE For the N5161A/62A the softkey menus and features mentioned in this guide are only 
available through the Web–Enabled MXG or SCPI commands. For information on the 
Web- Enabled MXG, refer to the Installation Guide, the Programming Guide, and to the SCPI 
Command Reference.

• Understanding Memory Types on page 299

• Removing Data from Memory (Option 006 Only) on page 302

• Using the Secure Display (Option 006 Only) on page 305

Understanding Memory Types
The signal generator has several memory types, and each is used to store a specific type of data. 
Before removing sensitive data, you should to understand how each memory type is used. The 
following tables describe each memory type used in the base instrument, and optional baseband 
generator.

Table 13-1 Base Instrument Memory 

Memory 
Type and 
Size

W
ri
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le
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u
ri

n
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er
at
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n

?

D
at

a 
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n
ed

W
h

en
 P

ow
er

ed
 O

ff
?

Purpose/Contents Data Input Method Location in Instrument and Remarks

Main 
Memory 
(RAM)

32 MB

Yes No firmware operating memory

no user data

operating system CPU board, not battery backed.

Main 
Memory 
(Flash)

8 MB

Yes Yes factory 
calibration/configuration data

auser file system, which 
includes flatness calibration, 
instrument states, and sweep 
lists

firmware upgrades 
and user–saved 
dataa

CPU board (same chip as firmware memory, 
but managed separately)

Because this memory chip contains 8 MB of 
user data (described here) and 8 MB of 
firmware memory, a full–chip erase is not 
desirable. User data areas are selectively and 
completely sanitized when you perform the 
Erase and Sanitize function.
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14 Troubleshooting

NOTE For the N5161A/62A the softkey menus and features mentioned in this guide are only 
available through the Web–Enabled MXG or SCPI commands. For information on the 
Web- Enabled MXG, refer to the Installation Guide, the Programming Guide, and to the SCPI 
Command Reference.

• Display on page 308

• Signal Generator Lock–Up on page 308

• RF Output on page 308

— No RF Output
— Power Supply Shuts Down
— No Modulation at the RF Output
— RF Output Power too Low
— Distortion
— Signal Loss While Working with a Spectrum Analyzer
— Signal Loss While Working with a Mixer

• Sweep on page 311

— Cannot Turn Off Sweep
— Sweep Appears Stalled
— Incorrect List Sweep Dwell Time
— List Sweep Information is Missing from a Recalled Register
— Amplitude Does Not Change in List or Step Sweep

• Internal Media Data Storage on page 312

— Instrument State Saved but the Register is Empty or Contains the Wrong State

• USB Media Data Storage on page 312

— Instrument Recognizes USB Media Connection, but Does Not Display Files

• Preset on page 312

— The Signal Generator Does Not Respond
— Pressing Preset Performs a User Preset

• Error Messages on page 313

• Front Panel Tests on page 314

• Self Test Overview on page 315

• Licenses on page 317

• Contacting Agilent Technologies on page 317

— Returning a Signal Generator to Agilent
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Glossary

A

Active Entry The currently selected, and 
therefore editable, entry or parameter

ARB Arbitrary waveform generator

AWG Arbitrary waveform generator. Additive 
white Gaussian noise

B

BBG Media Baseband generator media. Volatile 
memory, where waveform files are played or 
edited.

BNC Connector Bayonet Neill- Concelman 
connector. A type of RF connector used to 
terminate coaxial cable. 

C

CCW Counterclockwise

C/N Carrier- to- noise ratio

CW Continuous wave. Clockwise

D

DHCP Dynamic host communication protocol

Dwell Time In a step sweep (see page 51), the 
time that the signal is settled and you can make 
a measurement before the sweep moves to the 
next point.

E

EVM Error vector magnitude; the magnitude of 
the vector difference at a given instant between 
the ideal reference signal and the measured 
signal.
Agilent N5161A/62A/81A/82A/83A MXG Signal Generators User’s G
F

Filter factor Alpha The filter’s alpha coefficient. 
It is only valid for root nyquist and nyquist 
filters.

Filter Factor BbT The filter’s 
bandwidth- bit- time (BbT). It is only valid for a 
Gaussian filter (similar to alpha). BbT is defined 
by the GSM standard as 0.3 and by the DECT 
standard as 0.5.

G

Gaussian filter The Gaussian filter does not 
have a zero Inter- Symbol Interference (ISI). 
Wireless system architects must decide just how 
much of the ISI can be tolerated in a system and 
combine that with noise and interference. The 
Gaussian filter is gaussian shaped in both the 
time and frequency domains, and it does not 
ring like the root nyquist filters do. The effects 
of this filter in the time domain are relatively 
short and each symbol interacts significantly (or 
causes ISI) with only the preceding and 
succeeding symbols. This reduces the tendency 
for particular sequences of symbols to interact, 
which makes amplifiers easier to build and more 
efficient.

GPIB General purpose interface bus. An 8- bit 
parallel bus common on test equipment.

H

Hardkey A labeled button on the instrument.

I

IF Intermediate frequency

Int Media Internal media. Non−volatile signal 
generator memory, where waveform files are 
stored.
uide 319
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Symbols
, 198
ΦM

annunciator, 11, 13
dc offset, removing, 77
hardkey, 75
softkeys, 75, 77

# points softkey, 51
# Skipped Points softkey, 152

Numerics
10 MHz OUT connector, 17, 23
100Base- T LAN cable, 31
128 QAM softkey, 259
1410, application note, 288
16- Lvl FSK softkey, 259
16QAM softkey, 259
256 QAM softkey, 259
2- Lvl FSK softkey, 259
32QAM softkey, 259
430, option

multitone mode, 294
two- tone, 288
two- tone mode, 288

4- Lvl FSK softkey, 259
4QAM softkey, 259
5- Pack

history, waveform files, 235
licensing, 228
licensing, installing, 229
licensing, understanding, 228
licensing, waveform file, 229
status messages, 231
warning messages, 239

628, error, 186
64QAM softkey, 259
651/652/654, option

description, 4
multitone mode, 294
two- tone mode, 288

670/671/672, option
description, 4

8557D GPIB only softkey, 33, 35
8648A/B/C/D GPIB only softkey, 33, 35
8656B,8657A/B GPIB only softkey, 33, 35
8- Lvl FSK softkey, 259

A
AC power receptacle, 15, 21
ACP, 256
Activate Secure Display softkey, 26
active

entry, 319
entry area, 11

Active High softkey, 165

Active Low softkey, 165
Add Comment To softkey, 69
additive white Gaussian noise. See AWGN
address, GPIB, 30
Adjust Phase softkey, 45, 47
Adjustable doublet softkey, 122
adjustments

I/Q, 128, 193
quadrature, 193
real- time phase noise, 253

advance, segment, 167
Advanced Settings softkey, 31
Aeroflex softkey, 33, 35
Agilent MXG

modes of operation, 4
Agilent sales and service offices, 317
ALC

hold, 148, 149
OFF annunciator, 11, 13
off mode, 105
softkeys, 45, 47, 152

alc
setting, 47

ALC Input
connector, 24

All softkey, 63
Alpha, 319
AM

annunciator, 11, 13
connector, 16, 22
external source, 77
hardkey, 75
softkeys, 75

amplitude
display area, 12
hardkey, 45, 47
modulation, 75
offset, 107
reference, 108
setting, 45, 47
softkeys, 47–56
troubleshooting sweep, 311

AMPTD hardkey, 45, 47
Amptd softkeys, 47–56
analog modulation, 4, 75
angle, quadrature, 128
annunciators, 11, 13
APCO 25 w/C4FM softkey, 258
APCO 25 w/CQPSK softkey, 258
apodization settings, FIR filter, 205, 277
application notes

1410, 288
Apply To Waveform softkey, 152
ARB

definition, 319
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