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Warranty

The material contained in this document is
provided “as is,” and is subject to being
changed, without notice, in future editions.
Further, to the maximum 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
particular purpose. Agilent shall not be liable for
errors or for incidental or consequential
damages in connection with the furnishing, use,
or performance 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 separate 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 accordance with the
terms of such license.

Restricted Rights Legend

If software is for use in the performance of a U.S.
Government prime contract or subcontract,
Software is delivered and licensed as
“Commercial computer software” as defined in
DFAR 252.227-7014 (June 1995), or as a
“commercial item” as defined in FAR 2.101(a) or
as “Restricted computer software” as defined in
FAR 52.227-19 (June 1987) or any equivalent
agency regulation or contract clause. Use,
duplication or disclosure of Software is subject to
Agilent Technologies’ standard commercial
license terms, and non-DOD Departments and
Agencies of the U.S. Government will receive no
greater than Restricted Rights as defined in FAR
52.227-19(c)(1-2) (June 1987). U.S. Government
users will receive no greater than Limited Rights
as defined in FAR 52.227-14 (June 1987) or DFAR
252.227-7015 (b)(2) (November 1995), as
applicable in any technical data.

Safety Notices

A CAUTION notice denotes a hazard. It
calls attention to an operating
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.

A WARNING notice denotes a hazard.
It calls attention to an operating
procedure, practice, or the like that, if
not correctly performed or adhered to,
could result in personal injury or
death. Do not proceed beyond a
WARNING notice until the indicated
conditions are fully understood and
met.
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Safety Summary

General Safety Precautions

The following general safety precautions
must be observed during all phases of
operation of this instrument. Failure to
comply with these precautions or with
specific warnings elsewhere in this manual
violates safety standards of design,
manufacture, and intended use of the
instrument.

Agilent Technologies Inc. assumes no
liability for the customer's failure to comply
with these requirements.

Before operation, review the instrument and

manual for safety markings and instructions.

You must follow these to ensure safe
operation and to maintain the instrument in
safe condition.

General

This product is a Safety Class 1 instrument
(provided with a protective earth terminal).
The protective features of this product may
be impaired if it is used in a manner not
specified in the operation instructions.

All Light Emitting Diodes (LEDs) used in this

product are Class 1 LEDs as per IEC 60825-1.

Environment Conditions

This instrument is intended for indoor use in
an installation category Il, pollution degree 2
environment. It is designed to operate at a
maximum relative humidity of 95% and at
altitudes of up to 2000 meters.

Refer to the specifications tables for the ac
mains voltage requirements and ambient
operating temperature range.

Before Applying Power

Verify that all safety precautions are taken.
The power cable inlet of the instrument
serves as a device to disconnect from the
mains in case of hazard. The instrument
must be positioned so that the operator can
easily access the power cable inlet. When
the instrument is rack mounted the rack
must be provided with an easily accessible
mains switch.

Ground the Instrument

To minimize shock hazard, the instrument
chassis and cover must be connected to an
electrical protective earth ground. The
instrument must be connected to the ac
power mains through a grounded power
cable, with the ground wire firmly connected
to an electrical ground (safety ground) at the
power outlet. Any interruption of the
protective (grounding) conductor or
disconnection of the protective earth
terminal will cause a potential shock hazard
that could result in personal injury.

Do Not Operate in an Explosive
Atmosphere

Do not operate the instrument in the
presence of flammable gases or fumes.

Do Not Remove the Instrument
Cover

Operating personnel must not remove
instrument covers. Component replacement
and internal adjustments must be made only
by qualified personnel.

Instruments that appear damaged or
defective should be made inoperative and
secured against unintended operation until
they can be repaired by qualified service
personnel.



Safety Symbols on
Instruments
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General Recycling Mark for plastic parts used in

Indicates warning or caution. If you see this Notice for European Community: This product the product
symbol on a product, you must refer to the complies with the relevant European legal '
manuals for specific Warning or Caution Directives: EMC Directive 89/336/EEC and Low

information to avoid personal injury or damage to Voltage Directive 73/23/EEC.
the product.

Safety requirements for electrical equipment for Conformity Mark of the Australian ACA for EMC
measurement, control, and laboratory use compliance.

CAN/CSA C22.2 No. 1010.1 (1993) UL 3101, 3111

(First Editions). This equipment has also been

evaluated to IEC 61010 edition 1 including

amendments 1 and 2.

Environmental Information
This product complies with the WEEE
Directive (2002/96/EC) marketing
requirements. The affixed label indicates
that you must not discard this
electrical/electronic product in domestic
household waste.

Product category: With reference to the
equipment types in the WEEE Directive
Annexure |, this product is classed as a
“Monitoring and Control
instrumentation” product.

Do not dispose in domestic household
waste.

To return unwanted products, contact
your local Agilent office, or see
www.agilent.com/environment/product/
for more information.
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Agilent
Technologies’
81150A / 81160A
Pulse Function
Arbitrary Noise
Generator

1 Introduction

The Agilent Technologies 81150A and 81160A is a Pulse Pattern and
Function Arbitrary Noise Generator with built-in arbitrary waveform and
pulse capabilities

Its combination of bench-top and system features makes this Pulse Function
Arbitrary Noise Generator a versatile solution for your testing requirements

now and in the future.

Features and
Benefits

e 81150A: 1 uHz-120 MHz pulse generation with variable rise/fall time

e 81150A: 1 nHz-240 MHz sine waveform outputs

*  81160A: 1 uHz-330 MHz pulse generation with variable rise/fall time

e 81160A: 1 uHz-500 MHz sine waveform outputs

* Pulse, sine, square, ramp, noise and arbitrary waveforms
e FM, AM, PM, FSK, PWM modulation capability

* One or two channels

e 81150A: 14-bit, 2GSa/s, 512 KSa deep arbitrary waveform memory

per channel
e 81160A: 14-bit, 2.5GSa/s, up to 256 KSa deep arbitrary waveform
memory per channel
e USB, GPIB and LAN connectivity.

* Glitch free change of timing parameters delay, frequency, transition

time, width, duty cycle
* Xl class C compliant

Benchtop Testing

81150A and 81160A User's Guide

The 81150A / 81160A features a graphic display showing all pulse

parameters at a glance. The cursor keys and the modify knob allow fast and

simple operation.
The user interface is designed to minimize the time invested in getting

familiar with the instrument. After familiarization, the instrument supports

quick setups of signals. This leaves you free to concentrate on the
measurement task and testing of the DUT.
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What's inside this  This manual provides detailed information about the following:

Manual  Front-Panel Menu Operation

* Features and Functions

* Remote Programming Reference

e  Error Messages

* Application Programs

e Tutorial
Purpose of this The purpose of this manual is to enable you to install, initialize, and start the
Manual 81150A / 81160A and to understand the front-panel menu features of the

81150A / 81160A.

Who should read This manual is intended for testers and Engineers who will be using the
this Manual 81150A / 81160A to test other devices.

How this document This section provides information on the chapters, and their content.

is organized

Navigating this manual

Topic

What information does it contain?

Introduction

Introduces the 81150A / 81160A, defines the purpose and
intended audience of this manual; explains how information is
organized in this manual.

Front-Panel Menu Operation

Introduces you to the Front-Panel Menu and describes some of
the menu features of the 81150A / 81160A Pulse Pattern and
Function Arbitrary Noise Generator.

Features and Functions

Gives a detailed description of the 81150A / 81160A's
capabilities and operation. You will find this section useful when
you are operating the 81150A / 81160A from the front panel or
over the remote interface.

14




Introduction

Topic What information does it contain?

Remote Programming Reference | Contains reference information to help you program the 81150A
/ 81160A over the remote interface.

Error Messages Describes the error reporting model that is used by the 81150A /
81160A.
Application Programs Describes the various types of programming examples available

for the 81150A / 81160A and where to find them.

Tutorial Gives an overview of the internal operations of the 81150A /
81160A.
Terms and The following table lists the terms and conventions used in this manual:

conventions used in
this manual

Conventions
The icon... Indicates...
@ A note or important information.
(W) A tip
(%] A caution or warning
. Notes within a table

Acronyms used in The following table lists the acronyms and abbreviations used in this manual:
this manual

Acronyms used in this Document

Acronym Explanation

DHCP Dynamic Host Configuration Protocol
DNS Domain Name Service

DUT Device Under Test

81150A and 81160A User’s Guide 15
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The Getting Started Guide along with this manual forms a part of the 81150A
and 81160A product documentation suite.




Introduction

2 Front-Panel Menu Operation

This section introduces the front-panel menu and describes the menu

features of the 81150A / 81160A Pulse Pattern and Function Arbitrary Noise
Generator.

81150A and 81160A User’'s Guide
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What's inside this  The following topics are discussed in this section:

Chapter  The Front Panel
e Help is Available
e The Front-Panel Display at a Glance
> Menu Mode
> Graph Mode
e The Front-Panel Number Entry
* The Rear Panel
e Preparing the 81150A / 81160A for Use
e Using the Built-in Help System
e Selecting the Mode of Operation
e Selecting Trigger Mode
e Selecting the Waveform
e Selecting the Advanced Mode
e Setting the Output Frequency
e Setting the Output Amplitude
e Selecting Delay
e Selecting DC Volts
» Setting a DC Offset Voltage
e Setting the Duty Cycle of a Square Wave
e Setting the High-Level and Low-Level Values
* Configuring a Pulse Waveform
e Setting up a Pattern
* Viewing a Waveform Graph
e Qutputting a Stored Arbitrary Waveform
e Selecting the Output Termination
e  Qutputting a Modulated Waveform
e Qutputting an FSK Waveform
e Qutputting a PWM Waveform
e Qutputting a Frequency Sweep
e  Qutputting a Burst Waveform
* Triggering a Sweep or Burst
e Storing the Instrument State
* Configuring the Remote Interface
* Resetting the 81150A / 81160A



Front-Panel Menu Operation

2.1 The Front Panel

The instrument is mainly operated from the front panel, when used for

Introduction
benchtop testing.
This section explains the Keys, Functions, Inputs/Outputs and Controls

seen on the Front Panel of the 81150A / 81160A.

Navigation Rotary Knob Trigger Waveform Advanced Special
Type Modes Function Keys

Keys Cursor Keys Modes
e l "L,

Store/.
Recall

Channel 1 Selection
Channel Coupling
Channel 2 Selection——

USB Host

=
fl
-

aoOoood)

Numeric Keypad Inputs / Outputs

Menu Softkeys Cancel
Graph / Local

Front Panel of the 81150A

Power Switch

Special

Waveform Advanced

Channel 1 Selection ——
. _ Navigation Rotary Knob  Trigger
USB Host Channel Coupling Keys Cursor Keys  Modes Type Modes  Function Keys
Channel 2 Selection — ¢ & ¢
[ Agilent Technologies ?H?"nﬁw DS ] p— Y — —
, L —
o<
(o] L A
A © ) B [w
T Graph / Local
Power Switch Menu Softkeys  Cancel Numeric Keypad Inputs / Outputs

Front Panel of the 81160A
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Power Switch

The front panel switch is used to switch on and off the instrument.

When the front panel switch is off, the instrument is in standby mode. The
instrument is disconnected from the AC line power only by disconnecting
the power cord.

usB

The Front Panel contains a USB host connector. It is intended to connect
USB drives to store instrument states and waveforms on an external
memory.

Menu Softkeys

The five keys below the main display screen are called softkeys (software-
controlled keys). The current function of each softkey is indicated in the
corresponding box on the display.

Some softkeys hold additional symbols to indicate that they provide
extended functionality.
*  Yellow Triangles: ~ These are visible on the five softkeys on the
Front Panel. The yellow triangles indicate that there are more choices
further, and keep pressing to view the available options.

*  White Rectangles: Indicate that by pressing them, you can
enter into another screen.

The following examples explain the above-mentioned points:

Pressing this softkey will toggle between
Frequency and Period representation.

Output Pressing this softkey will open the output
2etup configuration screen.

More Key

Pressing the MORE key switches to the next layer of softkeys on the current
screen.
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Cancml Pressing the Cancel key cancels the selection/input and helps you exit out
of a screen. But the functionality of exiting out of a screen is limited to a
few screens, like selecting an Arbitrary waveform.

ch1 | The 81150A / 81160A consists of two channels and operates in two
different modes of operation:

Cnuplinﬂ Coupling off: The two channels operate entirely independent. Frequency
generation for both channels is based on same clock reference.

Ch2 | Coupling on: The frequency, trigger mode, waveform type and advanced
mode are identical for both channels. The delay between the channels is
specified.

A modulation input (for AM, FM, PM, FSK, PWM) for each channel is
provided on the back-panel. In the two channel version each channel can
modulate the other channel.

Refer to the Appendix for a list of all coupled parameters.

|Graph | Press the Graph key to view a graphical representation of the waveform.
Press it again to exit from that mode.

Not every screen has a graphical representation, e.g. like the Trigger Mode

Screen.
Numeric Keypad, These keys are used to select and modify parameters when operating the
Cursor Keys, instrument.
Rotary Knob Use the numeric keypad to enter numbers and the menu softkeys to select
units.

Use the Rotary knob and cursor keys to modify the displayed number.

81150A and 81160A User’s Guide 21
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Inputs/Outputs

The major inputs and outputs of the instrument are available at the front

panel:

The external input (EXTERNAL IN) can be used to connect an
external arming source (triggered or gated modes).

The trigger signal (TRIGGER OUT) marks the start of the pulse period
or of parts of a pattern (see Mode/Trigger Screen.). You can set the
output levels according to the used technology (TTL and ECL) or
enter test-specific values. Trigger Out is available as a physical BNC
connector at the 81150A. For the 81160A, a ‘Logical Trigger Signal’ is
generated for channel 1 and channel 2 internally and is routed to the
physical BNC connector Sync Out A and/or Sync Out B using a
configurable switch matrix.

The strobe signal (STROBE OUT) marks beginning and end of a burst
in Burst mode. Strobe Out is available as a physical BNC connector
at the 81150A. For the 81160A, a 'Logical Strobe Signal’ is generated
for channel one and channel 2 internally and is routed to the physical
BNC connector Sync Out A and/or Sync Out B using a configurable
switch matrix.

81160A only: The sync signal (SYNC OUT) outputs the ‘Logical
Trigger Signal’ and/or the ‘Logical Strobe Signal’ at the front panel
BNC connector. The instrument offers full flexibility how ‘Logical
Trigger Signal” and/or ‘Logical Strobe Signal’ is routed to Sync Out A
and/or Sync Out B.

The OUTPUT connectors provide the signal output (normal and
inverted) and the indicators show the current state of the output (on
or off).

Special Function
Keys

The instrument provides the following special function keys:

Man
Store/Recall
Help

The function of each of these keys is explained below.

In triggered or gated mode, the MAN key can be used to manually arm
and/or trigger the instrument.
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Trigger Modes The trigger modes are explained below in subsequent sections:

e Continuous
e External Triggered
e External Gated
* Internal Triggered
*  Manual
See Selecting Trigger Mode section for more details.

Waveform Types The standard waveforms include: Pulse, Sine, Noise, Square, Ramp and
Arbitrary.
The predefined arbitrary waveforms include: Exponential rise, exponential
fall, sin(x)/x, cardiac, gaussian, haversine, negative ramp, and DC.

Advanced modes of There are three advanced modes of operation available:
Operation e Modulation: Selects the modulation type from AM, FM, PM, FSK,
PWM.
e Sweep: For frequency sweeps.
* Burst: Repeats selected waveform n times.
The following sections provide more details on the modulation types.

Store/ The Store/Recall key can be used to store to/recall from 1 to 4 individual
Recall . . . . .
| settings in the instrument memory. In the internal memory location 0 there

is a default setting stored.

The Utility key enables you to enable/disable DC mode, change the Output
Setup, and also contains information about the 1/0 Interfaces and the
system settings of the 81150A / 81160A.

The Help key provides access to the instrument’s integrated help or in
| warning or error state, access to Warning/Error Report screen.
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2.2 Help is Available

Introduction

Whenever you are in doubt or the instrument signals warnings or errors,
press the Help key.

Help

Pressing the Help key opens the ‘Main Help Page’.

This main help page is the table of contents of the integrated help system
which lists all the help topics. You can obtain information by selecting the
corresponding link and then by pressing the Follow Link softkey.

Warnings and
Errors

If there are warnings or errors pending (indicated by a flushing W or E on
the screen), pressing the Help key displays a list of the current messages.
Using the Error Queue and Warning softkeys, you can toggle between both
lists. For more information on warnings and errors, see Warnings and Errors.

Exit Help

To exit Help, press the Help key again, or press any other parameter screen
key, e.g. Pulse, Sine, etc.
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2.3 The Front-Panel Display at a Glance

Introduction This section explains the Menu and the Graph mode as seen on the Front
Panel of the 81150A / 81160A.

2.3.1 Menu Mode

Introduction This section explains the Menu as seen on the Front Panel of the 81150A /
81160A.

ZELTELe 1333333333333 MHz | <¢— Channel Information
Delay 0.000 = Amplitude 000
Offset

Load Imp

Outp Imp
Polarity MNormal Channel 1 Information
Trigger Information for AM by Sine o Continuous OUT1 = Ch.1 + Ch.2 (Channel addition)

Channel 1 and 2 Burst " External Trigger F2 = 2/3'F1 <¢—— Channel 2 Information
; Frequency Couplin
Numeric Readout —'—» 1.333333333333 MHZ E ;Ej (Frequency Coupling)

Load Out Units
Impedance §Impedance

Softkey Labels
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2.3.2

Introduction

Graph Mode

Graph
To enter the Graph mode, press the key.

To exit, press the

key again.

Continuous
Continuous

| 1.000008000000 MHz M|

4

. MORE

* Not all screens have a graphical representation.
* The trigger mode screen will always be in textual mode, even if graph
mode is enabled.
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2.4 The Front-Panel Number Entry

Entering/modifying You can enter numbers or modify the displayed number from the front-panel

numbers

using one of the following two methods:

Rotary Knob + Arrow Keys
Numeric keypad + softkeys

For selecting units

Use the numeric keypad and menu softkeys to select the units.

The left/right arrows below the Rotary Knob are used to move left
and right to select the digit to be modified on a given screen.

When setting the cursor to the ‘exponent field’ the exponent can be
changed via the Rotary Knob (only if the resulting number does fall
within the allowed range)

The cursor position is remembered when the cursor is placed on the
leftmost digit and the value is decreased from 1 to 0. In this case the
cursor changes it's color to green for some seconds and the cursor
position will be set back to the previous one when incrementing the
value again. For example, select the frequency to be edited and set
the cursor to the leftmost digit and then decrement the value by
turning the Rotary Knob counter clockwise. The cursor will move one
digit to the right when the digit would go from 1 to 0 and changes it's
color to green. When incrementing while the cursor is green, it will
jump back to the initial digit when crossing the 0 to 1 border.

The left arrow key can be used to delete the digit left to the input
cursor when entering values with the numeric keypad.

81150A and 81160A User's Guide
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2.5 The Rear Panel

Introduction The rear panel contains:
e GP-IB connector
e USB device connector
* LAN connector
These three are used for remote control of the instrument.
e Channel 1 Modulation In
e Channel 2 Modulation In
e 10 MHz Clock Ref-In
e 10 MHz Clock Ref-Out

A USB Host Connector is used to connect external USB storage device for
storing instrument settings or software updates.

5A0~0
foe e

28

©C O NI RAWN =

Rear panel of the 81150A

USB Interface Connector (Host type for external mass memory)
USB Interface Connector (device type for remote programming)
LAN Interface Connector

Channel 1 External Modulation Input Terminal

Channel 2 External Modulation Input Terminal

External 10 MHz Reference Input Terminal

10 MHz Reference output Terminal

GPIB Interface Connector

Power
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Rear panel of the 81160A

10 MHz Reference Output Terminal

1

External 10 MHz Reference Input Terminal

2
3
14
b
6
7
8

Channel 1 External Modulation Input Terminal

Channel 2 External Modulation Input Terminal

USB Interface Connector (Host type for external mass memory)

USB Interface Connector (device type for remote programming)

LAN Interface Connector

GPIB Interface Connector

Power

29

81150A and 81160A User's Guide



2.6 Preparing the 81150A / 81160A for Use

Check the List of
supplied items

Before preparing the 81150A / 81160A for use, check the list of supplied
items, given below:

One Power Cord

USB Cable

Product CD

This User’s Guide (if ordered in printed version)
Getting Started Guide (if ordered in printed version)
Certificate of Calibration

Agilent Automation Ready CD

Connect the Power
Cord and turn on
the 81150A /
81160A

The instrument runs a short power-on self test, which takes about 45-50
seconds. The 81150A / 81160A powers up in the sine wave function at 1
MHz with an amplitude of 1 Vpp (into a 50Q termination) or the power-down
setting. At power-on, the Output connector is disabled. To enable the Output
connector, press the output key.

If the 81150A /
81160A does not
turn on....

Steps:

Verify that the power cord is firmly connected to the power
receptacle on the rear panel (the power-line voltage is automatically
sensed at power-on).

You should also make sure that the 81150A / 81160A is connected to
a power source that is energized.

Then, verify that the 81150A / 81160A is turned on.

30

If the power-on tests fail, the instrument automatically switches to the
diagnostics screen and displays the power on messages.
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2.7 Using the Built-in Help System

Introduction

The built-in help system is designed to provide context-sensitive assistance
on any front-panel key or menu softkey. A list of help topics is also available
to assist you with several front-panel operations.

To view the help
information for a
function key

Steps:

Press and hold down the key. If the message contains more
information than will fit on the display, press the up/down keys or
turn the knob to view the remaining information.

Press the Help key to exit Help.

To view the list of
topics

Steps:

Press the Help key to view the list of available help topics.

To scroll through the list, press the up/down arrow keys or rotate the
knob. Select any topic using the Previous Link and Next Link keys,
and press Follow link to obtain details on the selected topic.

Press the Help key to exit Help.

To view the help
information for
displayed
messages

Whenever a limit is exceeded or any other invalid configuration is found, the
81150A / 81160A will display a message. For example, if you enter a value
that exceeds the frequency limit for the selected function, a message will be
displayed. The built-in help system shows all active messages.

Steps:

Press the Help key. Upon doing this, you will see an error or warning
is active (red or yellow text scrolling on the display and a red E or
orange W indicator blinking in the input line). The instrument will
automatically switch to the error or warning screen.

Press the Help key to exit Help.

81150A and 81160A User's Guide
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2.8 Selecting the Mode of Operation

Introduction

The Mode of operation consists of the following four components:
e Coupling between Ch1 & Ch2
* Trigger Mode
e Waveform Type
e Advanced Modes
These are further explained below:

Coupling between
Ch1 & Ch2

There are two output channels available for the Agilent 81150A / 81160A.
The 2 channel version operates in two different modes of operation:

Coupling off: The two channels operate entirely independent. Frequency
generation for both channels is based on the same clock reference.
Coupling on: The frequency, trigger mode, waveform type and advanced
mode are identical for both channels. The delay between the channels is
specified.

Refer to the Appendix for a list of all coupled parameters.

The Trigger Mode, Waveform Type and the Advanced Modes are explained
in the following sections.
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2.9 Selecting Trigger Mode and Source

Introduction The source of a trigger event can be Internal, External, or Manual. The
default is External.
The following trigger modes are explained below:
* Continuous
* External Triggered
* External Gated
* Internal Triggered
*  Manual

The following table explains the functionality of the 81150A / 81160A.
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Trigger Mode

Continuous

Function

Pulse Square | Sine Ramp Noise Arb DC

Arming Source

Not Applicable

Advanced Mode None
Burst
Sweep
Modulation
Trigger Mode Triggered
Function Pulse Square | Sine Ramp Noise Arb
Arming Source MAN Key
External-In
Internal
Advanced Mode None
Burst
Sweep
Trigger Mode Gated
Function Pulse Square | Sine Ramp Noise Arb
Arming Source MAN Key
External-In
Advanced Mode None
Burst
Sweep

Continuous

Continuous starts the next waveform cycle immediately after the previous
one has finished.

This is used for a continuous waveform, burst, sweep or modulation. The
external input is not used in continuous mode.

34




External Triggered

Front-Panel Menu Operation

Triggered generates exactly one ‘signal” when the trigger condition is met
In the external trigger mode, the 81150A / 81160A will accept a hardware
trigger applied to the front-panel External In connector. The 81150A /
81160A initiates one sweep or outputs one burst each time External In
receives a pulse with the specified edge.

To select the external source, follow these steps:

Tri

* Press the -EQJ key on the front panel.

* Press Source softkey to select External In as the source. Upon
pressing the Source softkey while the highlight is on the trigger
source, the instrument allows you to choose one of the available
trigger sources. The value can also be changed by turning the Rotary
Knob.

To specify whether the 81150A / 81160A triggers on the rising or falling
edge, follow these steps:

* Pressthe :“‘J key on the front panel.

e Select the desired edge by pressing the Ext-In Sense softkey.

e Change the value either by pressing the softkey or by turning the
knob.

External Gated

Gated starts the generation of ‘signals” as long as the gate is active.

The active level (high or low) at External In enables waveforms, bursts or
sweeps. The last waveform, burst or sweep is always completed.

Internal Triggered

In internal triggered mode, the instrument triggers a single waveform cycle,
sweep or burst at an adjustable trigger rate.

E.g. generate a pulse every 250ms

Trig
This mode is enabled by pressing the -"':“J key on the front panel and
then setting source to Internal. As soon as Source is set to Internal, the
trigger frequency/period can be adjusted by navigating to Int Freq or Int.
Period (depends on which of the two is currently active). Switching between
Int Freq and Int Period is done by navigating to the internal trigger
frequency/period and then pressing the corresponding softkey.

81150A and 81160A User's Guide
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Front Panel
Operation

In the manual trigger mode, you can manually trigger the 81150A / 81160A

Man
by pressing the front panel ——J key. The 81150A / 81160A initiates one
waveform cycle, sweep or outputs one burst for each time you press or

Man
release the key. The -_J key is illuminated while the 81150A / 81160A is
waiting for a manual trigger.

To set the Trigger Mode, do the following:

* Press the corresponding key on the Front-Panel.

* For selecting the arming source, press the Front panel key for the
desired trigger mode, press the Source softkey or navigate to Source
using the navigation keys.

* Then change the selection.




Front-Panel Menu Operation

2.10 Selecting the Waveform

Introduction The 81150A / 81160A can output six standard waveforms including:
e Pulse
e Sine
e Square
e Ramp
* Noise
e Arbitrary

You can also select one of the seven built-in arbitrary waveforms or create
your own custom waveforms.

You can internally modulate any of the standard waveforms (except pulse
and noise and DC) and also arbitrary waveforms using AM, FM, PM or FSK.

Pulse Waveform A pulse is defined by the following parameters:

Characteristics »  Amplitude/Offset or High-Level/Low-Level

* Period or Frequency (not applicable for triggered pulses)

e Width in seconds or Duty Cycle or Trailing delay in seconds

e Delay in seconds

* Delay as percentage of the period (not applicable for triggered
pulses)

* Delay as phase in degree (not applicable for triggered pulses)

* Leading edge transition time in seconds

* Leading edge transition time in percent of width

* Trailing edge transition time in seconds

e Trailing edge transition time in percent of width

* Polarity

e Source Impedance

* Load Impedance
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Pattern
Characteristics

Patterns are defined by the following parameters:

Internal or external pattern source

PRBS patterns and user defined patterns

NRZ formatting and Arbitrary Bit Waveform

Pattern Mode - On/Off

Patterns are also characterized by 2, 3 or 4 different levels per bit
Adjustable loop offset, allowing emulation of initialization preamble
and looped test pattern

External pattern source allows re-timing and re-shaping of externally
provided data stream

Sine Wave
Characteristics

A sine wave is defined by the following parameters:

Amplitude/Offset or High/Low Level
Period or Frequency

Delay in seconds

Delay in percent of period

Delay as phase in degree

Polarity

Source Impedance

Load Impedance

Square Wave
Characteristics

A square wave is defined by the following parameters:

Amplitude/Offset or High-Level/Low-Level
Period or Frequency

Duty Cycle

Delay in seconds

Delay as percentage of the period

Delay as phase in degree

Polarity

Source Impedance

Load Impedance

The instrument will always generate the fastest possible transition times
when generating square waves.
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Ramp Wave A ramp is defined by the following parameters:

Characteristics »  Amplitude/Offset or High/Low Level
e Period or Frequency
e Delay in seconds
e Delay in percent of period
* Delay as phase in degree
e Symmetry point in percent of period.
e Polarity
e Source Impedance
* Load Impedance

Noise Wave Noise is defined by the following parameters:
Characteristics »  Amplitude/Offset or High/Low Level
*  Probability Density Function (PDF)
* Source Impedance
* Load Impedance

Arbitrary Wave Arbitrary waveforms are defined by the following parameters:

Characteristics e Amplitude/Offset or High/Low Level
e Period or Frequency
* Delayin seconds
* Delay in percent of period
* Delay as phase in degree
e Source Impedance
* Load Impedance

81150A: Arbitrary waveforms can have up to 512k samples. The local
waveform editor allows to create and edit waveforms with up to 16k
samples.

81160A: Arbitrary waveforms can have up to 256k samples (1 channel) /
128k samples (2 channels). The local waveform editor allows to create and
edit waveforms with up to 16k samples.
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2.11 Selecting the Advanced Mode

Introduction

There are three advanced modes of operation available:
¢ Modulation
e Burst
*  Sweep

These advanced modes are further explained below.

2111

Introduction

Modulation

The following types of modulation are available:

* AM
* M
* PM
* FSK
* PWM

To select
Modulation

Refer to Chapter 3, Features and Functions to understand how to select any
of these modulations.

1

e The 81150A / 81160A will allow only one modulation mode to be
enabled at a time. For example, you cannot enable AM and FM at the
same time. When you enable AM, the previous modulation mode is
turned off.

e The 81150A / 81160A will not allow any advanced mode to be
enabled with another advanced mode on the same channel.
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2.11.2 Burst

Introduction You can configure the 81150A / 81160A to output a waveform with a
specified number of pulses/waveform cycles, called a burst. You can output
the burst at a rate determined by the internal rate generator or the signal
level on the Front Panel External In connector.

A burst can be initiated either by:

* An Internal Immediate event, which triggers a continuous burst.
* A trigger source, which triggers a triggered burst.
* An active gate, which enables a gated burst.

Select the function  For burst waveforms, you can select sine, square, ramp, pulse, or arbitrary
and amplitude for waveforms.

the burst Burst mode cannot be used when using DC or noise.

Select the burst

Burst
mode * Press ~J and specify the #Cycles and the Start Phase softkeys

to set the desired values.

e The Start Phase defines the phase at which signal generation starts.
The allowed range is -360° to +360°. It is only applicable to Sine and
Arb waveforms.

% Refer to Outputting a Burst Waveform for details.
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2.11.3 Sweep

Introduction

In the frequency sweep mode, the 81150A / 81160A “steps” from the start
frequency to the stop frequency at a sweep rate which you specify.

The 81150A / 81160A can produce a frequency sweep for sine, square,
ramp, or arbitrary waveforms (pulse, noise, and dc are not allowed).

To select a Sweep

Sweep
Press ——J to output a sweep using the present settings for frequency,
output amplitude, and offset. Enable sweep before setting up any of the
other sweep parameters.

The 81150A / 81160A will not allow the sweep mode to be enabled at the
same time when burst or any modulation mode is enabled. When you enable
sweep, the burst or modulation mode is turned off.
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2.12 Setting the Output Frequency

Introduction At power-on, normally, the instrument outputs the same setting as before
power-down. The default frequency is 1 MHz and the default amplitude is 1
Vpp.

When you change functions, the same frequency is used if the present value
is valid for the new function.

The following steps show you how to change the frequency.

Press the To set the waveform frequency, press the Frequency softkey. Pressing the
“Frequency” frequency softkey when Frequency is already selected, will toggle to Period.
softkey The current selection is highlighted as shown in the image below.

FCOUEYEE 1,000000000000 MHz |
Delay 0.000 = Amplitude
Offset

Load Imp

Outp Imp
Polarity Normal

Continuous
Continuous

L 1.500000000000 MHz (M|

Enter the Using the numeric keypad, enter the desired value, say 1.2
magnitude of the
desired frequency
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Select the desired
units

Select and press the softkey that corresponds to the desired units. Press the
More softkey to view more units available for the current selection. When
you select the units, the 81150A / 81160A outputs a waveform with the
displayed frequency (if the output is enabled).

FCUUEYEE 1.000000000000 MHz |
Amplitude
Offset

Load Imp

Outp Imp
Polarity

Continuous
Continuous

1.2] M|
ﬂﬂﬁﬂﬂ

* You can also enter the desired value using the knob and cursor keys.

* You can also change the exponent by setting the input cursor to the
exponent field and turning the Rotary Knob. To do this, use the
left/right key to place the cursor on the exponent you wish to
change.
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2.13 Setting the Output Amplitude

Introduction At power-on, normally, the instrument outputs the same setting as before
power-down.

When you change functions, the same amplitude is used if the present value
is valid for the new function.

The following steps show you how to change the amplitude:

Press the “Ampl” To set the amplitude using a high level and low level, press the Ampl
softkey softkey.

* This will offer the level representations and units that can be chosen
for the output levels.
* Choose the appropriate option from the given choices.

* Press More to go to the units screen. Choose from the given units, by
pressing that unit itself.

Amplitude
Offset

Load Imp

Outp Imp
Polarity Normal

Continuous
Continuous

1.3 :Joo Vio

MORE
ﬂ .
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) MHz
Amplitude
Offset

Load Imp
Outp Imp
Polarity

Continuous
Continuous

L Amplitude/Offset

Amplitude
Offset
Load Imp
Outp Imp f
Polarity Normal

Continuous
Continuous

‘ Amphtude/Offset

] MORE
2of 2

Enter the Using the numeric keypad, enter the desired value.
magnitude of the
desired amplitude

Select the desired  Select and press the softkey that corresponds to the desired units. When
units you select the units, the 81150A / 81160A outputs a waveform with the
displayed amplitude (if the output is enabled). For this example, press mVrms.
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2.131 Converting the amplitude from one unit to another

Introduction You can easily convert the displayed amplitude from one unit to another.

For example, the following steps show you how to convert the amplitude
from Vrms to Vpp.

Enter the numeric To switch between different representations, press the amplitude, offset,
entry mode high level, low level softkey and then choose the different representation.
You can choose between High/Low, Ampl/Offs.

Select the new Steps:
units * Press Ampl softkey and then press the MORE softkey.
* This brings you to another menu layer where you can choose
between Vpp/Vdc, Vrms/Vdc, dBm/Vdc that will be used when
Ampl/0ffs is selected. The same softkey menu provides easy
application of TTL and ECL level settings.

Frequency o0 nHz
Delay 0.000 = Amplitude

Width Offset  (0.000 V.
Lead Edge /o Load Imp 50 @
Trail Edge 50 % Outp Imp 50 Q
Polarity Normal

Continuous

Continuous

’ Amplitude/Offset ‘

P —— MORE
2 . 2L 2of 2
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2.14 Selecting Delay

Introduction The time between the start of a period until the start of the waveform is
called the delay. The start of a period is defined when the delay is set to Ons.
It can be measured between the Trigger Out and Out Connector.

Delay Format Delay has the following format:
e Abs. Delay
* % of Period
* Phase

To select Delay Steps:

* Press the Delay softkey.
* This will show the available choices for the delay format.

Period 5 0 ms

Delay Amplitude
width 1000 ms  Offset
Lead Edge s Load Imp
Trail Edge 2.5 ns Outp Imp
Polarity

Continuous

Continuous

| 500.0000080 ms £\

4
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Period

Delay Amplitude
Width  {( s Offset
Lead Edge Load Imp
Trail Edge Outp Imp
Polarity

Continuous

Continuous

Front-Panel Menu Operation

Normal

Abs. Delay

Defines the time between the start of a period until the start of the

waveform in units of seconds.

% of Per

Defines the time between the start of a period till the start of the waveform

as a percentage of the period.

Phase

Defines the time between the start of a period till the start of the waveform

in degrees (1/360 of the period).

Selecting any of the delay formats will take you back to the main screen.

81150A and 81160A User’s Guide
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2.15 Selecting DC Volts

Introduction You can select the "DC Volts" feature from the “Utility” menu, and then set
a constant dc voltage as an "Offset" value. As an example, let us set "DC
Volts" =-1.5 Vdc.

To select DC Volts  Steps:

Litility
* Press D and then press the DC Mode softkey.

* Press the DC softkey to toggle between DC mode off and on. When
DC mode is being turned off, then the instrument will switch back to
the parameter screen of the waveform being generated.

Continuous
Continuous

L s ‘
' . Load out
L= RSN
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2.16 Setting a DC Offset Voltage

Introduction At power-on, normally, the instrument outputs the same setting as before
power-down.

The following steps show you how to change the offset.

Press the “Offset”  Steps:

softkey * Press the Offset softkey to select the DC offset voltage. Enter the
desired voltage level as an “Offset” (as shown in the image below)

When you change functions, the same offset is used if the present value is
valid for the new function.

DC Off

814 0.000 V. |

Load Imp 50

Outp Imp 50 Q

Continuous
Continuous

| 0.000800 V., Lol

4
Load Out
Sl Impedance §Impedance -

Enter the Using the numeric keypad, enter the value “-1.5" (as shown in the image
magnitude of the below).
desired offset
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DC Off

814 0.000 V. |

Load Imp 50 G

Outp Imp 50 (2

Continuous
Continuous

-1.5]

Select the desired Select and press the softkey that corresponds to the desired units. You can

units choose from mVde or Vdec. When you select the units, the 81150A / 81160A
outputs the waveform with the displayed offset (if the output is enabled).
For this example, press Vdc.
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2.17 Setting the Duty Cycle of a Square Wave

Introduction At power-on, normally, the instrument outputs the same setting as before
power-down.

The duty cycle is limited by the minimum pulse width of Wmin.

This means the duty cycle can get as low as (100% * Wmin/period) and as
high as (100% * (1 “Wmin/period))

81150A: Where Wmin is either 4.1ns or 10ns depending on the selected
amplifier (See section Amplifier Type Selection).

81160A: Where Wmin is 1.5ns.

The following steps show you how to change the duty cycle to 30%.

Select the square

Sq'_luire
wave function Press the ——J key and then set the desired output frequency to any value

up to 120 MHz for the 81150A (330 MHz for the 81160A).

Press the “Duty The duty cycle represents the amount of time per cycle that the square
Cycle” softkey wave is at a high level.

Enter the desired Using the numeric keypad or the knob, select a duty cycle value of “30”. The
duty cycle 81150A / 81160A adjusts the duty cycle immediately and outputs a square

wave with the specified value (if the output is enabled).
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2.18 Setting the High-Level and Low-Level Values

Introduction

You can specify a signal by setting its amplitude and dc offset values.
Another way to set the limits of a signal is to specify its high-level
(maximum) and low-level (minimum) values. This is typically convenient for
digital applications.

In the following example, let us set the high-level to 1.0 V and the low-level
to 0.0 V.

To Set the High-
Level and Low-
Level Values

Steps:

* Press the Ampl softkey to select Ampl.

* Press the softkey again to toggle to show the different
representations of the output voltages.

* Press the High Low softkey to select High level and Low level

* Both the Ampl and Offset softkeys toggle together, to High and Low,
respectively.

* Set the High Level value using the numeric keypad or the knob.

* Press the Low Level softkey and set the value using the numeric
keypad or the knob.

These settings (high-level = "1.0 V" and low-level = "0.0 V") are equivalent
to setting an amplitude of "1.0 Vpp" and an offset of "500 mVdc".
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2.19 Configuring a Pulse Waveform

Introduction You can configure the 81150A / 81160A to output a pulse waveform with
variable pulse width and edge time.

The following steps show you how to configure a 500 ms pulse waveform
with a pulse width of 10 ms and edge times of 50 ns.
Pulses do not have period/frequency when being triggered and burst is off.

In all other cases, a pulse does have a period/frequency like other
waveforms.

Select the pulse Pulse
Press the [“; key to select the pulse function and output a pulse

function ] o i i )
waveform with the default parameters. This is only true if the instrument is
currently using the default setting.

Set the pulse Press the Frequency softkey to toggle to Period. Set the Pulse period to 500

period ms.

GEAGEE  500,00000000 ms

Delay 500.0 ms Amplitude |
Width 0.00 ms Offset
Lead Edge 2 s Load Imp
Trail Edge s Outp Imp
Polarity Normal
Continuous
Continuous

B00.00000000 ms  {\|

L 4
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Set the pulse width

Press the Width softkey and then set the pulse width to 10 ms. The pulse
width represents the start of leading edge to start of trailing edge.

Cortinuous
Continuoug

10.00000[0 ms

4

Lead Edge

>

Frequency

>

Set the edge time
for both edges

Press the Lead Edge and Trail Edge softkeys and then set the edge time for
both the rising and falling edges to 50 ns. The edge time represents the time
from the 10% threshold to the 90% threshold of each edge.
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2.20 Setting up a Pattern

Introduction The pattern functionality can be accessed on the local user interface
through the Pattern Setup key on the pulse screen.

Press the “Pattern

Pulse’
L ;
Setup” key Press the ——J key to select the Pulse function.

* Press the Pattern Setup softkey shown in the image below.

FCOUEYEE 1000000000000 MHz |

Patt.Mode Off Amplitude
Delay 0.000 s Offset
Width 50.0ns Load Imp
Lead Edge 25 ns Outp Imp S
Trail Edge 2.5 ns Polarity MNormal
Continuous
Continuous

L 1.500000000000 MHz ~ {"\|

Faem™ I pelay width | Tors
Setup 1of3
]

e This will show the Pattern Setup screen as shown in the following
image.

Pattern Setup
Pattern Mode Off

Pattern Source Inte

Pattern Name P

Continuous
Continuous

NRZ

Pattern Pattern Select Edit MORE
Mode Source Pattern Pattern 1of2
B8 B8
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Pattern Mode

* Press the Select Pattern softkey to select from the available built-in
PRBS patterns or user defined patterns.
* Use the Rotary Knob or up/down Arrow keys to select.

Internal Pattern Memory
Mumber of Levels: 2, Length: 2147483647

3 B uilf:- In>
PRBS_31 <Built-In >E|

Continuous
Continuous

SELECT
8|
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2.21 Viewing a Waveform Graph

Introduction In the Graph Mode, you can view a graphical representation of the current
waveform parameters. The softkeys are listed in the same order as in the
normal display mode, and they perform the same function.

However, only one label, Frequency or Period is displayed for each softkey
at one time.

Enable the Graph -
P Press the W key to enable the Graph Mode.

Mode

Select the desired  To select a specific parameter, note the softkey labels at the bottom of the
parameter display. For example, to select delay, press the Delay softkey.
* Asin the normal display mode, you can edit numbers using either the
numeric keypad or the knob and cursor keys.
e The parameter which is selected using the softkey highlights the
same value in the graph diagram also. For e.g., if you select Period,
then the value of Period will be highlighted in the graph.

* To exit the Graph Mode, press again.

1.000 My

0.000 Ve

25 N5 W
W—10.00 rms—M

- The key also serves as a Local key to restore front-panel control
after remote interface operations.
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2.22 OQutputting a Stored Arbitrary Waveform

Introduction

There are seven built-in arbitrary waveforms stored in the non-volatile
memory.

The following steps show you how to output the built-in “exponential fall”
waveform from the front panel.

Select the arbitrary
waveform function

Arb
When you press the -MJ key to select the arbitrary waveform function,
the 81150A / 81160A displays the currently used waveform in the textual
screens indicating which waveform is currently selected (the default is
“exponential rise”).

Select the active
waveform

Steps:
* Press the MORE softkey twice.
* This brings you to a screen which has Select Waveform softkey on
it.
* Press the Select Waveform softkey and select from the given
options. Choose the desired waveform and press select. Confirm your
choice by pressing Yes.

The 81150A / 81160A has a graphical browser to select the waveform to be
used. This waveform can either be a predefined one, or a user defined one
(from VOLATILE memory or a stored waveform from NON-VOLATILE
memory). It is also possible to import a waveform from a USB stick into
VOLATILE memory.



Front-Panel Menu Operation

Frequency 2.000000 Hz |
Delay ( ms  Amplitude
Offset
Load Imp
Outp Imp
Arb. Wfm £x° R/5F Polarity
Continuous
Continuous

7.000000 Hz gl

Select Edit MORE
Waveform | Waveform 30of3
= =

Internal Memor

~ H ~

R g fY
B i I L 7 R G e

<B

Continuous
Continuous

SELECT
3

(1) For information on creating a custom arbitrary waveform, refer to Creating
and Storing an Arbitrary Waveform.
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2.23 Selecting the Qutput Termination

Introduction

The Agilent 81150A has a selectable series output impedance of either

50 ohms or 5 ohms to the front-panel output connector. If the actual load
impedance is different than the value specified, the displayed amplitude and
offset levels will be incorrect. The load impedance setting is simply provided
as a convenience to ensure that the displayed voltage matches the expected
load.

The Agilent 81160A has a fixed series output impedance of 50 ohms to the
front-panel output connector.

Press any
waveform screen

Press any of the waveform screens, i.e. Pulse, Sine, Square, Ramp, Noise or
Arb to adjust the output and load impedance.

Navigate the menu
to set the output
termination

Press the Load Impedance and Out Impedance softkeys to set the desired
values.

Frequency 000 Hz
Delay 10.00 ms Amplitude
Width 0.00 ms Offset
Lead Edge 25ns Load Imp
Trail Edge 2.5ns Outp Imp S0
Polarity Normal
Continuous
Continuous

58.0 Q

Load MORE
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Select the output Utility
amplifier typepand Press the D key and then select the Output Setup softkey.

ranging

XN ey -l max, Bandwidth
Amplifier Range Automatic Range

Channel Add Separate C

Voltage Limits Off

High Limit 10.00 ¥ Low Limit -10.00 YV

Continuous
Continuous

max. Bandwidth ‘

Amplifier Channel MORE
Range Add 1of2

Select Amplifier For Amplifier Type, choose from max Amplitude or max Bandwidth.
Type and Range For Amplifier Range, choose from Hold, Auto or Auto Once.
Refer to the Amplifier Type Selection section for more information.

@ The Amplifier Type selection is available for the 81150A, only.
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2.24 Outputting a Modulated Waveform

Introduction

A modulated waveform consists of a carrier and a modulating waveform. In
AM (amplitude modulation), the amplitude of the carrier is varied by the
amplitude of the modulating waveform.

For this example, you will output an AM waveform with 80% modulation
depth. The carrier will be a 5 kHz sine wave and the modulating waveform
will be a 200 Hz sine wave.

U]I \

|||-||||||-|||||-

P

Select the function,

frequency, and
amplitude of the
carrier

Sine
Press —_JN and then press the Frequency, Ampl, and Offset softkeys to
configure the carrier waveform. For this example, select a 5 kHz sine wave
with an amplitude of 5 Vpp.

Select AM

Mad | _ _
Press ' and then select “AM” using the Type softkey. Notice that a
status message “AM by Sine" is shown in the status line. The status line is
located between the parameters section of the screen and the input field.

AM by Sine Continuous
Continuous

AM

AM
Frequency
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Set the modulation  Press the AM Depth softkey and then set the value to 80% using the
depth numeric keypad or the knob and cursor keys.

Set the modulating  Press the AM Frequency softkey and then set the value to 200 Hz using the

frequency numeric keypad or the knob and cursor keys.
Select the Press More and then press the AM Shape softkey to select the shape of the
modulating modulating waveform. For this example, select a sine wave.

waveform shape At this point, the 81150A / 81160A outputs an AM waveform with the
specified modulation parameters (if the output is enabled).

Modulation Type Al

Source
AM Depth
AM Frequency
Shape
DSSC
AM by Sine Continuous
Continuous

L Sine ‘
v~ MORE
[z:]

Modulation Type Alv]
Source [nternal
AM Depth ¢ :
AM Frequency
DSSC_Off '

AM by Sine Continuous
Continuous

L Sine

MORE
- 1of2
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View the waveform )
Press to view the waveform parameters.
To turn off the Graph Mode, press again.
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2.25 Outputting an FSK Waveform

Introduction You can configure the 81150A / 81160A to “shift” its output frequency
between two preset values using FSK modulation. The rate at which the
output shifts between the two frequencies (called the “carrier frequency”
and the “hop frequency”) is determined by the internal rate generator or the
signal level on the rear-panel Modulation In connector. (There is one
Modulation In connector for each channel.)

For this example, you will set the “carrier” frequency to 3 kHz and the “hop”
frequency to 500 Hz, with an FSK rate of 100 Hz.

111+ {-1- F Tttt}

Select the function,
frequency, and

amplitude of the
carrier For this example, select a 3 kHz sine wave with an amplitude of 5 Vpp.

i_'_éilg'
Press —_JN and then press the Frequency, Ampl, and Offset softkeys to
configure the carrier waveform.

Select FSK r’-ﬂdﬂl . .
Press ' and then select FSK using the Modulation Type softkey.

Notice that a status message FSK, Internal is shown in the status line. This
message is applicable for all waveforms.
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FSE, Intemal Cortinuous
Continuoug

FSK_ Q
e P ) o)

Set the “hop”
frequency

Press the Hop Freq softkey and then set the value to 500 Hz using the
numeric keypad or the knob and arrow keys.

Set the FSK “shift”
rate

Press the FSK Rate softkey and then set the value to 100 Hz using the
numeric keypad or the knob and arrow keys.

At this point, the 81150A / 81160A outputs an FSK waveform (if the output
is enabled).

Modulation Type FSK
Source [nt

Hop Frequency S

=@ E1 =W 100,000 Hz _

FSK, Internal Continuous
Continuous

| 108.000 Hz WA
hl
Modulation FSK Hop FSK
Type Source Frequency Rate =
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View the waveform -
Press w to view the waveform parameters.
To turn off the Graph Mode, press again.

e\

H
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2.26 Outputting a PWM Waveform

Introduction

You can configure the 81150A / 81160A to output a pulse width modulated
(PWM) waveform. The Agilent 81150A / 81160A provides PWM for pulse
carrier waveforms, and PWM is the only type of modulation supported for
pulse waveforms. In PWM, the pulse width or duty cycle of the carrier
waveform is varied according to the modulating waveform. You can specify
either a pulse width and width deviation, or a pulse duty cycle and duty
cycle deviation, the deviation to be controlled by the modulating waveform.

For this example, you will specify a pulse width and pulse width deviation
for a 1 kHz pulse waveform with a 100 Hz sine wave modulating waveform.

Select the carrier
waveform
parameters

rﬁﬁsTa'
Press -—Jﬂ— and then press the Frequency, Delay, Ampl, Offset, Width,
and Lead Edge and Trail Edge softkeys to configure the carrier waveform.

For this example, select a 1 kHz pulse waveform with an amplitude of 1 Vpp,
a 0 V offset, a pulse width of 500 ps, and a lead edge of 70 ns and trail edge
of 20 ns.

Select PWM

[
Mad
Press |'—_J (PWM is the only modulation type for Pulse).
Notice that a status message "PWM by Sine" is shown in the status line.

PWM by Sine (;::-ntinu-:-us

=y I ‘
Modulation PYWM Width PWM MORE
Type Source Devigtion | Frequency Tof 2
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Set the width Press the Width Deviation softkey and set the value to 400 ps using the
deviation numeric keypad or the knob and cursor keys.

Set the modulating  Press the PWM Frequency softkey and then set the value to 5 Hz using the

frequency numeric keypad or the knob and cursor keys.
Select the Press the PWM Shape softkey to select the shape of the modulating
modulating waveform. For this example, select a sine wave.

waveform shape At this point, the 81150A / 81160A outputs a PWM waveform with the
specified modulation parameters (if the output is enabled).

View the waveform .
Press to view the waveform and parameters.

To turn off the Graph Mode, press again.

S5 000Hz————— ™ 1

(M To really view the PWM waveform, you would need to output it to an
oscilloscope. If you do this, you will see how the pulse width varies, in this
case, from 100 to 900 ps. At a modulation frequency of 5 Hz, the deviation is
quite visible.
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2.27 Outputting a Frequency Sweep

Introduction

In the frequency sweep mode, the 81150A / 81160A “steps” from the start
frequency to the stop frequency at a sweep rate which you specify. You can
sweep up or down in frequency, and with either linear or logarithmic
spacing.

For this example, you will output a swept sine wave from 50 Hz to 5 kHz.
You will not change the other parameters from their default settings:
internal sweep trigger, linear spacing, and 1 second sweep time.

Select the function
and amplitude for
the sweep

For sweeps, you can select sine, square, ramp, or arbitrary waveforms
(pulse, noise, and dc are not allowed). For this example, select a sine wave
with an amplitude of 5 Vpp.

Select the sweep
mode

Press ' and then verify that the linear sweep mode is currently
selected. Notice that a status message “Linear Sweep” is shown in the
status line.
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Set the start Press the Start Frequency softkey and then set the value to 50 Hz using the
frequency numeric keypad or the knob and cursor keys.

Sweep Type Linear

Start Freq.
Stop Freq. 1
Sweep Time 1.000 s

Freq. Marker Off

Linear Sweep Continuous
Continuous

| 50.800000 Hz VWA
4
Sweep Stop Sweep MORE
Type Frequency Time 10of 2

Set the stop Press the Stop Frequency softkey and then set the value to 5 kHz using the
frequency numeric keypad or the knob and cursor keys.
At this point, the 81150A / 81160A outputs a continuous sweep from 50 Hz
to b kHz (if the output is enabled).

Sweep Type Linear
Start Freq. S50. 0 Hz

=110 2 =0 Pl 5. 000000000 kHz

Sweep Time 1.000 s
Freq. Marker Off

Linear Sweep Continuous
Continuous

5800000000 kHz VW]

hl 4
Sweep Skart Sweep MORE
Type Frequency g Time 1of2
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(1) If desired, you can set the frequency boundaries of the sweep using a center
frequency and frequency span. These parameters are similar to the start
frequency and stop frequency and are included to give you added flexibility.
To achieve the same results, set the center frequency to 2.525 kHz and the
frequency span to 4.950 kHz.

View the waveform Graph
Press —I to view the waveform parameters.

Graph
To turn off the Graph Mode, press LI again.

5.000 kHz

50.00 Hz

Man

= * You can generate a single frequency sweep by pressing the |'-._-J
key, but only if triggered mode is active.

e The 81150A / 81160A can also have gated sweeps. In this case it will
start a new sweep as long as the gate is active. If the gate is getting
inactive while a sweep is generated, this sweep will be finished. For
more information, see “Triggering a Sweep or Burst”.
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2.28 Outputting a Burst Waveform

Introduction You can configure the 81150A / 81160A to output a waveform with a
specified number of cycles, called a burst. You can output the burst at a rate
determined by the internal rate generator or the signal level on the Front
Panel External In.

For this example, you will output a three-cycle sine wave with a 20 ms burst

period. You will not change the other parameters from their default settings:
internal burst source and 0 degree starting phase.

=b=kd-|

-|-I-|-i-|-|-|-

Select the burst

rﬁﬁﬁ
mode Press -—J to enable or disable burst mode. Notice that a status message

Burst is shown in the status line.

Set the burst count  Press the #Cycles softkey and then set the count to “3" using the numeric
keypad or knob.
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Start Phase Defines the start phase of the waveform that is bursted. The start phase is
only available for sinewave, and arb waveforms. Noise and DC do not have a
period and thus no phase information. Square, ramp and pulse is generated
in a way that does not allow the use of a start phase.

The Start Phase can vary between -360° to 360°.

# of Cycles [
Start Phase

Burst Continuous
Continuous
I | -
’ pl | FLIL--FLl
12-N
Set the Steps:
period/frequency * Set the period/frequency of the sinewave to 2 ms.

* Enable triggered mode.
* Select Internal trigger source.
e Set the internal frequency to 50 Hz or the internal period to 20 ms.
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View the waveform Press to view the waveform parameters.

To turn off the Graph Mode, press again.

(1) You can generate a single burst (with the specified count) by pressing the
Man

D key. For more information, see “Triggering a Sweep or Burst”.

You can also use an external gate signal to either turn the burst signal “on”

or “off” based on the external signal applied to the Front panel External In
connector. For more information, see Burst Mode.
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2.29 Triggering a Sweep or Burst

Introduction

There are 3 different trigger/gate sources:
* External (this is default)
* Internal (this is the programmable timebase)
* Manual (this is the key on the front panel or the *TRG command on
the remote interface).
You can issue triggers from the front panel for sweeps and bursts using a
manual trigger or an internal trigger.

Internal or
"automatic
triggering”

Internal or “automatic” triggering is enabled with the default settings of the
81150A / 81160A. In this mode, the 81150A / 81160A outputs continuously
when the sweep or burst mode is selected.

When using the “automatic” triggering, the ‘Cont’ key is illuminated on the
Front Panel.

Gated Sweep or
Burst

Bursts or sweeps are enabled by (Gated by) an active level at the selected
arming source:

e External Input (External Signal) gated while high or low or both.

* Man key on Front Panel, gated while pressed or released or both.

Triggered Sweep or
Burst

A burst or a sweep is triggered by an active edge at the selected arming
source.
* Internal, select the triggering period.
e External Input (External Signal) triggered by rising or falling or both
edges.
* Man key on Front Panel, triggered by press or release or both.
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2.30 Storing the Instrument State

Introduction You can store the instrument state in one of four non-volatile storage
locations. A fifth storage location automatically holds the power-down
configuration of the instrument. When power is restored, the instrument can
automatically return to its state before power-down.

Select the desired

| Recall
storage location Press = and then select the Store State softkey.

=GR STATE 1 | unused
State 2 STATE 2 unused
State 3 STATE_3 unused

State 4 STATE_ 4 unused

Cortinuous
Continuous
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Select a custom If desired, you can assign a custom name to each of the four locations.

name for the * The name can contain up to 12 characters. The first character must
selected location be a letter but the remaining characters can be letters, numbers, or
the underscore character (“_"), and “.".
* To add additional characters, keep pressing the right-cursor key
unless it reaches the place where you want to insert a character.
Then, turn the knob to obtain the desired character.

* To delete all characters to the right of the cursor position, press

-

uon

* To use numbers and “."” in the name, you can enter them directly
from the numeric keypad.

S1E RN STATE NEW | unused
State 2 STATE_2 unused
State 3 STATE 3 unused

State 4 STATE 4 unused

Cortinuous
Cortinuous

STATE_NEW] |

Store the Press the STORE STATE softkey. The softkeys for each of these states, i.e.,
instrument state state 1 to 4 has two meanings:

* Select the state to store to.

e When being selected, the text on the softkey changes to ‘STORE
STATE x’, where x is 1, 2, 3 or 4. Pressing this softkey actually
performs the ‘store operation’. This will be confirmed with a scrolling
text in the status line (Stored instrument state to location x).

The instrument stores the selected function, frequency, amplitude, dc offset,
duty cycle, symmetry, as well as any modulation parameters in use. The
instrument does not store volatile waveforms created in the arbitrary
waveform function.




Front-Panel Menu Operation

If you delete an arbitrary waveform from non-volatile memory after storing
the instrument state, the waveform data is lost and the instrument will not
output the waveform when the state is recalled. The built-in “exponential
rise” waveform is output in place of the deleted waveform.

When power is turned off, the instrument automatically stores its power-
down state. You can configure the instrument to automatically recall the
power-down state when power is restored.
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2.31 Configuring the Remote Interface

Introduction

This section gives information on configuring the 81150A / 81160A for
remote interface communication. For information on the SCPI commands
available to program the 81150A / 81160A over the remote interface, refer to
chapter 4.

The Agilent 81150A / 81160A supports remote interface communication
using a choice of three interfaces: GPIB, USB, and LAN, explained below. All
three interfaces are "live" at power up. The instructions that follow explain
how to configure your remote interface from the instrument front panel.

The CD-ROM provided with your instrument contains connectivity software
to enable communications over these interfaces. Refer to the instructions
provided on the CD-ROM to install this software on your PC.

2.311

Introduction

GPIB Configuration

Each device on the GPIB interface must have a unique address. The address
is stored in the non-volatile memory and does not change when power has
been off or after a remote interface reset.

Follow these steps to set the GPIB address:

Select the “1/0"
menu

Utility
Press ——J and then press the 1/0 Interfaces softkey.




Front-Panel Menu Operation

Select the GPIB Use the knob and cursor keys or the numeric keypad to select a GPIB
address address in the range 0 through 31 (the factory default is “10”). The GPIB
address is shown on the front-panel display at power-on.

USB usb0::2391::16648::DE1234567: :INSTR

Continuous
Continuous

GPIB - _
A‘jljre‘:‘:: -- EI.:’I-‘\
:]

Exit the menu Press the Enter softkey to enter the GPIB address and exit.

[ Your computer’s GPIB interface card has its own address. Be sure to avoid
using the computer’s address for any instrument on the interface bus.

2.31.2 USB Configuration

Introduction The USB interface requires no front panel configuration parameters. Just
connect your Agilent 81150A / 81160A to your PC using a standard USB
cable and the interface will self configure.
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2.31.3

Introduction

LAN Configuration

There are several parameters that you may need to set to establish network
communication using the LAN interface. Primarily, you will need to establish
an IP address. You may need to contact your network administrator for help

in establishing communication with the LAN interface.

Follow these steps to set the LAN address:

Select the “1/0"
Interfaces menu

Utility
Press D and then press the 1/0 Interfaces softkey.

Select the “LAN"
menu

Press the LAN softkey.

From this menu, you can select IP Setup to set an IP address and related
parameters, DNS Setup to configure DNS.

The Current Config is always displayed on the LAN screen.

* LAN RESET does reset the LAN configuration back to DHCP/Auto-IP
and enables the web server.

MAC Address: 0003d3041083

Status: LaN w ith Dynamic IP Addressin
IP Address: 169,254.0.6

Subnet Mask: 255,255.0.0

Def. Gateway: 159.254.0.1
Host Name: agilent-81150a
Domain Name: some-domain.com
DNS Server 1: 169.254.0.2

Continuous
Continuous

- SEtup — -
3]




Front-Panel Menu Operation

Establish an "IP To use the Agilent 81150A / 81160A on the network, you must first

Setup” establish an IP setup, including an IP address, and possibly a subnet mask
and gateway address. Press the IP Setup softkey. By default, DHCP/Auto-IP
(Dynamic Host Configuration Protocol) is set to On.

1P Address Subnet Defauit

Mask Gateway

With DHCP/Auto-  With DHCP/Auto-IP On, an IP address will automatically be set by

IP On, IP address DHCP/Auto-IP when you connect the Agilent 81150A / 81160A to the

will automatically network, provided the DHCP server is found and is able to do so. DHCP also
be set automatically deals with the subnet mask and gateway address, if required.

This is typically the easiest way to establish LAN communication for your
instrument. All you need to do is leave DHCP/Auto-IP On.

However, if you cannot establish communication by means of DHCP/Auto-
IP, you will need to manually set an IP address, and a subnet mask and
gateway address if they are in use.

To establish an IP setup, follow these steps:

Set the “IP Press the softkey to select DHCP/Auto-IP Off. The manual selection
Address” softkeys appear and the current IP address is displayed.
(1) Contact your network administrator for the IP address to use. All IP

addresses take the form "nnn.nnn.nnn.nnn" where each "nnn" is a byte
value in the range 000 through 255. You can enter a new IP address using
the numeric keypad (not the knob). Just type in the numbers and the period
delimiters using the keypad. Use the left cursor key as a backspace key.
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Set the “Subnet
Mask”

The subnet mask is required if your network has been divided into subnets.
Ask your network administrator whether a subnet mask is needed, and for
the correct mask. Press the Subnet Mask softkey and enter the subnet
mask in the IP address format (using the keypad).

Set the “Default
Gateway”

The gateway address is the address of a gateway, which is a device that
connects two networks. Ask your network administrator whether a gateway
is in use and for the correct address. Press the Default Gateway softkey and
enter the gateway address in the IP address format (using the keypad).

Exit the “IP Setup”
menu

Press Back to return to the "LAN" menu.

DHCP/Auto-1P [@]i3

IP Address 169.254.0.6
Subnet Mask 255.255.0.0

Def. Gateway 169.254.0.1

Continuous
Continuous

I Off |

IP Address
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Configure the “DNS DNS (Domain Name Service) is an Internet service that translates domain
Setup” (optional) names into IP addresses. Ask your network administrator whether DNS is in
use, and if it is, ask for the host name and DNS server address to use.
Steps:
e Start at the “LAN" menu.
e Press the DNS Setup softkey to display the “Host Name” field.

BGEETER agilent-81150a
Domain Name some-domain.com
DNS Serverl 169.254.0.2

DNS Server2 169.254.0.3
WINS Serverl 169.254.0.4
WINS Server2 169,.254.0.5

Continuous
Continuous

Bgilent-81150a |

L 4

Set the “Host Steps:

Name” * Press the Host Name softkey and enter the host name. The host
name is the host portion of the domain name, which is translated
into an IP address. The host name is entered as a string using the
knob and cursor keys to select and change characters. The host
name may include letters, numbers, and dashes (“-”). You can use
the keypad for the numeric characters only.

+/= .
* Press @ to delete all characters to the right of the cursor

position.
Set the “Domain The Domain Name cannot be changed. But, the name that was detected by
Name” the Operating System is displayed for information.
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Set the "DNS
Server” address

Press the DNS Server softkey and enter the address of the DNS server
(there are two DNS Server addresses) in the IP address format (using the
keypad).

Set the "WINS
Server” address

Press the WINS Server softkey and enter the address of the WINS server
(there are two WINS Server addresses) in the IP address format (using the
keypad).

Exit the “DNS
Setup” menu

Press the Back softkey to return to the previous screen. This will bring you
back to the LAN menu.

Exit the menu

Utility
Press the -—J key to directly enter from the LAN menu. Else, keep
pressing the Back key unless you reach the required screen.




Front-Panel Menu Operation

2.32 Resetting the 81150A / 81160A

Introduction Store/

To reset the instrument to its factory default state, press LE€%2l and then

select the Set to Defaults softkey. Press YES to confirm the operation.

The Set to Defaults functionality will program the instrument’s default
setting. This is related to the electrical signals that are generated at the
instruments output connectors.

The Set to Defaults does not affect system settings like GPIB address, LAN
configuration, and Display brightness. In short everything that has nothing to
do with the BNC connectors.

There is another mechanism that will reset everything. This is called
SECURE ALL and can be found under Utility/System/Security.

SECURE ALL does a full format of every NON-VOLATILE storage in the
instrument;
e Set the instrument’s default setting (just like ‘Set to Defaults’)
* [t erases all settings and waveforms that are stored on the
instruments internal memory
* [t resets all system settings like LAN, GPIB address.

SECURE ALL brings the instrument back to the ‘delivery state’, and takes
some time (several minutes) in doing this.

For a complete listing of the instrument’s power-on ans reset conditions,
see “Factory Default Settings”.
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Introduction

3 Features and Functions

This section makes it easy to look up all the details about a particular
feature of the 81150A / 81160A. Whether you are operating the 81150A /
81160A from the front panel or over the remote interface, this chapter will
be useful.

What's inside this
Chapter

This section contains the following sections:

Y

Trigger Mode

Output Configuration

Input Configuration

Pulse Waveforms

Pattern Capabilities

Noise

Amplitude Modulation (AM)

Frequency Modulation (FM)

Phase Modulation (PM)

Frequency-Shift Keying (FSK) Modulation

Pulse Width Modulation (PWM)

Frequency Sweep

Burst Mode

Arbitrary Waveforms
Creating and Storing an Arbitrary Waveform
Managing Stored Waveforms
Additional Information on Arbitrary Waveforms

System-Related Operations

Remote Interface Configuration

Software Update

Installing Licenses

Diagnostics/Calibration Overview

Security

Factory Default Settings
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Some knowledge of the front-panel menus will be helpful before you read
this section. If you have not already read chapter 2, “Front-Panel Menu
Operation,” starting on page 13, you may want to read it now. Chapter 4,
“Remote Programming Reference,” starting on page 289, lists the syntax for
the SCPI commands available to program the 81150A / 81160A.

Conventions used
for SCPI command
syntax

Throughout this manual, the following conventions are used for SCPI
command syntax for remote interface programming:

e Square brackets ( [ ] ) indicate optional keywords or parameters.

* Braces ( {}) enclose parameters within a command string.

* Triangle brackets ( < > ) enclose parameters for which you must
substitute a value.

e Avertical bar ( | ) separates multiple parameter choices.




Features and Functions

3.1 Trigger Mode

Introduction The Agilent 81150A / 81160A allows you to control the signal generation in
several ways. One of the most important ways is selecting a trigger mode.

Triggering means start of the signal generation and it does not take place
until all ARM conditions are met.

There are three different trigger modes available:

e Continuous
e Triggered
* Gated
These are explained in the following sections.

Continuous Trigger In this mode, the instrument continuously generates the output signal. The
Mode next waveform cycle, burst or sweep starts immediately after the previous
one is finished. There is not gap or distance between two consecutive
‘cycles’.
In this mode, no arming/triggering is used.

Triggered In this mode, the instrument generates exactly one waveform cycle, burst or
sweep on the active edge of the trigger signal. If a seconds trigger event
occurs before the current cycle (waveform, burst or sweep) is finished, then
the trigger event will be ignored.

The Triggered mode cannot be used with modulation.

The cycle to be triggered must have a ‘duration’ (the waveform must have a
dedicated beginning and end, which is not true for DC).

Noise has a special characteristic. Although it does not have a duration, it is
still allowed to be triggered.
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Gated

The gated mode is very closely related to the Triggered mode. The
instrument continuously generates the selected waveform, sweep, or burst
while the selected gate is still active.

If the gate is getting inactive, the current cycle will be finished.

If the gate is getting active again while the previous cycle is being finished,
then there will be no discontinuity at the outputs.

Front Panel
Operation

Cont m Gated
Press the -".“_“J -“"._':J or the -““._':J key to select the desired trigger

mode. Pressing the illuminated key on the Front Panel will show the Trigger
Mode screen.

Remote Interface
Operation

To select continuous mode:
:ARM:SOURce {IMMediate}

To select triggered mode:
:ARM:SOURce {INTernal?|EXTernal |MANual}
:ARM: SOURce {EDGE}

To select gated mode:
:ARM:SOURce {EXTernal |[MANual}
:ARM: SENSe {LEVel}
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311 Arming Source

Introduction The following sources are available:
e External In
* Internal
e Man
External In This input allows to define the decision in a +10 V for 81150A (+5 V for

81160A) voltage window. The input signal is referenced to chassis ground.
81150A: The input impedance may be set to either 50 Q or 10 kQ.
81160A: The input impedance may be set to either 50 Q or 1 kQ.

Internal Each channel of the Agilent 81150A / 81160A contains it's own internal
trigger event generator. The frequency of the trigger event may be adjusted
as required for the specific application.

The Internal trigger generator cannot be used to generate the gate signal.

Man The Man key on the front panel may be used to generate the trigger event or
gate signal manually. When receiving the *TRG command, the instrument
will emulate a press and release event of the Man key.
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Front Panel Trig Gated
Operation Press the r:‘: or a“"J key on the front panel to reach the Trigger

Mode screen.
Choose the appropriate Source as shown below.

External In
Thresh TTL 25 V¥ Triggered Sinewave

Impedance 50 (0 =i gw=ll External In

Trg'd by Rising Edge
Trigger Out TTL
Strobe Out TTL

External Trigger
Continuous

External In ‘

Trigger Strobe MORE
Out Out 1of2
External In

Thresh TTL 25 V Gated Sinewave
Impedance 50 Q) Source External In
eE1CL RO High Level
Trigger Out TTL
Strobe Out TTL

External Gate
Continuous

‘ High Level i

- - Gated by

9 The screenshots above are taken from the 81150A. The 81160A offers
additional functionality described in chapter 3.3.1 “External In
Parameters”.




Features and Functions

Remote Interface :ARM:SOURce {INTernalZ2|EXTernal|MANual}

Operation

@ Selecting the source of the arming signal is related to setting the triggering
mode of the instrument. See section 3.1 for more details.

3.1.2 Arming Slope

Introduction Trigger events can be generated on the rising edge, the falling edge, or on
both edges of the selected arming signal.

Front Panel On the Trigger Mode screen, press the Trig'd by or Gated by softkey. You
Operation can also use the navigation keys to select the Trig'd by or Gated by key.

Choose the appropriate option from the given options as shown below.

External In
Thresh TTL 25 V Triggered Sinewave

Impedance 50 Q) Source External In

Trg'd by [}yl
Trigger Out TTL
Strobe Out TTL

External Trigger
Continuous

L Rising Edge L
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External In

Thresh TTL
Impedance 50 Q)

Gated Sinewave

Source External In

Gated by High Level
Trigger Out TTL

Strobe Out TTL

External Gate
Continuous

28V Y|

| i
e : 2otz
Source Ereatiency ‘ 2of 2

The screenshots above are taken from the 81150A. The 81160A offers

additional functionality described in chapter 3.3.1 “External In
Parameters”.

Remote Interface

:ARM:SLOPe {POSitive|NEGative|EITher}
Operation

313 Internal Trigger Period/Frequency

Introduction

The internal trigger period/frequency defines the time between two trigger
events if the trigger source is set to Internal.
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Characteristics * Trigger Frequency 81150A: 1 uHz to 120 MHz (default 100 kHz)

e Trigger Frequency 81160A: 1 pHz to 330 MHz (default 100 kHz)

* Trigger Period 81150A: 8.3333 ns to 1000000s (default 10 us)

e Trigger Period 81160A: 3.03 ns to 1000000s (default 10 us)

* The trigger period setting is used only when Internal triggering is
enabled. The trigger period is ignored when manual or external
triggering is enabled (or when the gated mode is selected).

* lItis not possible to specify a trigger period which is too short for the
81150A / 81160A to output with the specified burst count and
frequency (see below).

Trigger Period > Burst Count x Waveform Period

* It s not possible to specify a trigger period which is too short for the
81150A / 81160A to output with the specified sweep time.
Trigger Period > Sweep Time

Front Panel To set the trigger period, press the Internal Period or Internal Frequency
Operation softkey and then use the knob or numeric keypad to enter the period.
Remote Interface :ARM:FREQuency[1]2] {<frequency>|MINimum|MAXimum}
0peration :ARM: PERlOd[l | 2] {<SeCOHdS> IMINlmumIMAleum}
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3.2 Output Configuration

Introduction This section contains information to help you configure the 81150A /
81160A for outputting waveforms. You may never have to change some of
the parameters discussed here, but they are provided to give you the
flexibility you might need.

3.21 Output Function

Introduction The 81150A / 81160A can output five standard waveforms (sine, square,
ramp, pulse, and noise), plus dc. You can also select one of six built-in
arbitrary waveforms or create your own custom waveforms. You can
internally modulate sine, square, ramp, and arbitrary waveforms using AM,
FM, PM, or FSK. You can also modulate pulse using PWM. Linear or
logarithmic frequency sweeping is available for sine, square, ramp, and
arbitrary waveforms. You can generate a burst waveform using any of the
standard or arbitrary waveforms (but not dc and noise). The default function
is sine wave.
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Table Description

Features and Functions

The table below shows which output functions are allowed with modulation,
sweep, and burst. Each “~” indicates a valid combination.

If you change to a function that is not allowed with modulation, sweep, or
burst, then the modulation or mode is turned off.

Sine | Square | Ramp | Pulse | Pattern | Noise | DC | Arb
AM, FM, PM . . . . i
Carrier
FSK Carrier . . . .
PWM Carrier .
Sweep Mode . . . .
Burst Mode . . . . . .

Front Panel
Operation

Arb
Press -—Jﬂ"-" to output the arbitrary waveform currently selected. To view
the other arbitrary waveform choices, press the Select Waveform softkey.
Lility
To select dc volts from the front panel, press and then select the DC
Mode and then the DC softkey to enable/disable DC. Press the Offset
softkey to enter the desired offset voltage level.

Remote Interface
Operation

The following function is used to configure the output remotely:

:FUNCtion[1l]2] {SINusoid|SQUare |RAMP | PULSe |NOISe|
DC|USER}

You can also use the APPLy command to select the function, frequency,
amplitude, and offset with a single command.
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3.2.2 Output Frequency

Introduction The output frequency range depends on the function selected, as shown in
the table below. The default frequency is 1 MHz for all functions.

Function Minimum Frequency Maximum Frequency
Sine 1 pHz 81150A: 240 MHz
81160A: 500 MHz
Square 1 uHz 81150A: 120 MHz
81160A: 330 MHz
Ramp 1 uHz 81150A: 5 MHz
81160A: 20 MHz
Pulse 1 uHz 81150A: 120 MHz
81160A: 330 MHz
Pattern 1 uHz 81150A: 120 MHz (10 MHz

for external patterns)

81160A: 660 MHz (10 MHz
for external patterns)

Noise, DC Not Applicable Not Applicable
Arbs 1 uHz 81150A: 120 MHz
81160A: 330 MHz

Burst Limitations The maximum frequency when doing burst is 120 MHz for the 81150A (330
MHz for the 81160A). This frequency limit applies additionally to the
functions max frequency limit. Practically, this is only relevant for sine
waves, since all other waveforms have a maximum frequency of 120 MHz for
the 81150A (330 MHz for the 81160A).
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Trigger Limitations  When using triggered mode, the maximum frequency of the waveform is
limited to 120 MHz for the 81150A (330 MHz for the 81160A).
The trigger events may not occur faster than the duration of the waveform

being triggered. This limits the maximum trigger rate to 120 MHz for the
81150A (330 MHz for the 81160A).
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Duty Cycle
Limitations

For square and pulse waveforms, the 81150A / 81160A may not be able to
use the full range of duty cycle values at higher frequencies as shown
below:
Duty cycle is limited by minimum width specification.
The high phase and the low phase of the square, or pulse wave may not be
less than Wmin.
The limits for the duty cycle are calculated from this restriction:

*  DcycMin =100% * Wmin/period

*  DcycMax =100% * (1 — Wmin/period)

81150A: Where Wmin is either 4.1ns or 10ns depending on the selected
amplifier (See section Amplifier Type Selection).

81160A: Where Wmin is 1.5ns.

Front Panel
Operation

To set the output frequency, press the Frequency softkey for the selected
function. Then use the knob or numeric keypad to enter the desired
frequency. To set the waveform period instead, press the Frequency softkey
again to toggle to the Period softkey.

Remote Interface
Operation

The following function is used to configure the output frequency remotely:

:FREQuency[1]|2] {<frequency>|MINimum|MAXimum}

You can also use the APPLy command to select the function, frequency,
amplitude, and offset with a single command.
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3.23 Output Amplitude

Introduction The default amplitude is 1 Vpp (into 50 ohms) for all functions.
Offset Voltage The relationship between output amplitude and offset voltage is shown
Limitations below. Vmax is the maximum peak voltage for the selected output

termination (5 volts for a 50 Q load or 10 volts for a high-impedance load).
Vpp = Vmax — Vmin
Or

Vpp =2 * |Vmax — Voffset|

Limits due to If you change the output termination setting, the values do not get adjusted
Output Termination and an error message indicates potential problems with level settings.
But, if the new termination does result in voltages that can be done with the
81150A / 81160A, then the values that are displayed on the front panel will
be applied at the output.
The 81150A / 81160A tries to keep the programmed levels when the
termination changes. If this is not possible, then an error message is
displayed.

The load impedance can be set to values 0.3 Q to 1 MQ. There is no dedicated
‘high impedance’ setting.

Do’'s and Dont’s You can set the output amplitude in Vpp, Vrms, or dBm. For more
information, see “Output Units”.
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Arbitrary Waveform For arbitrary waveforms, the maximum amplitude will be limited if the

Limitations waveform data points do not span the full range of the output DAC (Digital-
to-Analog Converter). For example, the built-in “Sinc” waveform does not
use the full range of values between %1 and therefore its maximum
amplitude is limited to 6.087 Vpp (into 50 ohms) for 8§1150A.

o *  While changing amplitude, you may notice a momentary disruption in
the output waveform at certain voltages due to switching of the
output attenuators. The amplitude is controlled, however, so the
output voltage will never exceed the current setting while switching
ranges. To prevent this disruption in the output, you can disable the
voltage autoranging feature as described in the Voltage Autoranging
section.

* You can also set the amplitude (with an associated offset voltage) by
specifying a high level and low level. For example, if you set the high
level to +2 volts and the low level to -3 volts, the resulting amplitude
is b Vpp (with an offset voltage of -500 mV).

* For dc volts, the output level is actually controlled by setting the
offset voltage. You can set the dc level to any value between +5 Vdc
into 50 ohms or £10 Vdc into a high impedance circuit. See “DC
Offset Voltage” on the following page for more information.

& The available Range for 81150A is:

e +5Vinto 50Q (£10V into 1 MQ ) for the max. bandwidth amplifier.
e 10V into 50Q (+20V into 1 MQ ) for the max. amplitude amplifier

* The available Range for 81160A is:
e +5Vinto 50Q2 (£10V into 1 MQ)

Front Panel * To set the output amplitude, press the Ampl softkey for the selected
Operation function. Then use the knob or numeric keypad to enter the desired
amplitude. To set the amplitude using a high level and low level,
press the Ampl softkey again to toggle to the High and Low softkeys.
Utili
* To select dc volts, press Y and then select the DC Mode
softkey. Press the Offset softkey to set the desired offset voltage
level.




Remote Interface
Operation

Features and Functions

The following function is used to configure the output amplitude remotely:

:VOLTage[1]2] {<NR3>|MINimum|MAXimum}

Or, you can set the amplitude by specifying a high level and low level using
the following commands.

:VOLTage[1]2] :HIGH {<volts>|MINimum|MAXimum}
:VOLTage[1]2]:LOW {<volts>|MINimum|MAXimum}

You can also use the APPLy command to select the function, frequency,
amplitude, and offset with a single command.
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3.24 DC Offset Voltage

Introduction

The default offset is 0 volts for all functions.

Limits due to
Amplitude

The relationship between offset voltage and output amplitude is shown
below. Vmax is the maximum peak voltage for the selected output
termination (5 volts for a 50 Q load or 10 volts for a high-impedance load).

Noffset

max

<V _\i
2

Limits due to
Output Termination

The offset limits are determined by the current output termination setting.
The 81150A / 81160A keeps the configured voltages. However, if this is not
possible, it shows an error message.

Arbitrary Waveform
Limitations

For arbitrary waveforms, the maximum offset and amplitude will be limited if
the waveform data points do not span the full range of the output DAC
(Digital-to-Analog Converter). For example, the built-in “Sinc” waveform
does not use the full range of values between %1 and therefore its maximum
offset is limited to 4.95 volts (into 50 ohms).

You can also set the offset by specifying a high level and low level. For
example, if you set the high level to +2 volts and the low level to -3 volts,
the resulting amplitude is 5 Vpp (with an offset voltage of -500 mV).

For dc volts, the output level is actually controlled by setting the offset
voltage. You can set the dc level to any value between +5 Vdc into 50 ohms
or £10 Vdc into high impedance circuit (1 MQ).




Features and Functions

Front-Panel * To set the dc offset, press the Offset softkey for the selected

Operation function. Then use the knob or numeric keypad to enter the desired
offset. To set the offset using a high level and low level, press the
Offset softkey again to toggle to the High and Low softkeys.

[ Wility
* To select dc volts, press "~J and then select the DC On softkey.
Press the Offset softkey to set the desired offset voltage level.

Remote Interface The following function is used to configure the DC Offset Voltage remotely:
Operation
:VOLTage[1]|2] :OFFSet{<volts>|MINimum|MAXimum}

Or, you can set the offset by specifying a high level and low level using the
following commands.

:VOLTage[1]2] :HIGH {<volts>|MINimum|MAXimum}
:VOLTage [1]2] :LOW {<volts>|MINimum|MAXimum}

You can also use the APPLy command to select the function, frequency,
amplitude, and offset with a single command.
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3.25 Output Units

Introduction Applies to output amplitude only. At power-on, the units for output
amplitude are volts peak-to-peak.

Output Units Vpp, Vrms, or dBm. The default is Vpp.
The unit setting is stored in volatile memory. The units are set to
“Vpp“when power has been off or after a remote interface reset (provided
the Power On state is set to “default”).

Characteristics The 81150A / 81160A uses the current units selection for both front panel
and remote interface operations. For example, if you select “VRMS” from
the remote interface, the units are displayed as “Vrms” on the front panel.

Front-Panel Use the numeric keypad to enter the desired magnitude and then press the
Operation appropriate softkey to select the units. You can also convert from one unit to
another from the front panel.

Press the Ampl Softkey. Then select the desired unit as described in section
2.13.1.

Remote Interface The following function is used to configure the output amplitude remotely:

Operation
:VOLTage[1l]2] {VPP|VRMS|DBM}
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3.2.6 Load Impedance

Introduction Applies to output amplitude and offset voltage only. The Agilent 81150A has a
selectable series output impedance of 50 Q or 5 Q to the front-panel OQutput
connector. The Agilent 81160A has a fix series output impedance of 50 Q. If
the actual load impedance is different than the value specified, the displayed
amplitude and offset levels will be incorrect.

Load Impedance e 0.3Qto10M Q. The default is 50 Q.

Characteristics e The load impedance is stored in volatile memory; the load impedance
is set to 50 Q (default value), when power has been off or after a
remote interface reset (assuming the Power On is set to “default”)

* If you specify a 50 Q termination but are actually terminating into an
open circuit, the actual output will be twice the value specified. For
example, if you set the offset to 100 mVdc (and specify a 50 Q2 load)
but are terminating the output into an open circuit, the actual offset
will be 200 mVdc.

Front-Panel Load impedance is available on the function screens.

Operation

Remote Interface The following function is used to configure the Load Impedance remotely:
Operation

:OUTPut[1]2] : IMPedance:EXTernal {<ohms> |MINimum |
MAXimum}
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3.2.7 Output Source Impedance

Introduction

81150A: An impedance of 50 Q2, 5 Q is selectable.
81160A: The output source impedance is 50 Q fix.

Source Impedance
Characteristics

The source impedance is stored in volatile memory; it is set to 50 Q (default
value), when power has been off or after a remote interface reset (assuming
Power On is set to “default”).

Front Panel
Operation

Output Impedance can be found on the Pulse, Sine, Square, Ramp, Arb,
Noise, DC screens.

Remote Interface
Operation

The following function is used to configure the output source impedance
remotely (81150A, only):

:0UTput [1]2] :IMPedance {<ohms>|MINimum|MAXimum}
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3.2.8 Voltage Autoranging

Introduction Autoranging is enabled by default and the 81150A / 81160A automatically
selects the optimal settings for the output amplifier and attenuators. With
autoranging disabled, the 81150A / 81160A uses the current amplifier and
attenuator settings.

Voltage You can disable autoranging to eliminate momentary disruptions caused by
Autoranging switching of the attenuators while changing amplitude. However, turning
characteristics autoranging off has side effects:

* The amplitude and offset accuracy and resolution (as well as
waveform fidelity) may be adversely affected when reducing the
amplitude below a range change that would occur with autoranging
on.

*  You may not be able to achieve the minimum amplitude that is
available with autoranging on.

Front-Panel U“"t!b‘l .
Press and select the Qutput Setup softkey. Then press the Amplifier

Operation ) B o i | .
Range softkey again to toggle between the “Auto”, “Hold” and “Auto Once
selections.

Remote Interface The following function is used to configure the voltage autoranging

Operation remotely:

:VOLTage[1]2] :RANGe:AUTO {ON|OFF |ONCE}

The APPLy command overrides the voltage autorange setting and
automatically enables autoranging.
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3.29

1

Amplifier Type Selection

The Amplifier Type Selection applies to the 81150A only. The 81160A has
one type of amplifier. See the data sheet for the output amplifier
specifications of the 81160A.

Introduction

There are two different amplifiers available for each channel inside the
81150A. One amplifier is optimized for high bandwidth, but provides a
smaller output voltage window. The second one is optimized for high output
voltage, but has a lower bandwidth.

Max. Bandwidth Max. Amplitude
Max. Frequency 240 MHz 50 MHz
Max. Amplitude 5 Vpp (if frequency 10 Vpp
(50€2 into 50Q2) is <120 MHz)
3 Vpp (if frequency
is > 120 MHz)
Voltage Window 5V +10V
(50€2 into 50Q2)
Min. Transition Time 25ns 75ns
Min. Width 4.1 ns 10 ns

The amplifier selection applies additional limitations to available voltage
range, frequency, transition time, and width/duty cycle.

Front Panel
Operation

Utility
Press the __J key and then select the Output Setup softkey.

Press the Amplifier Type and use the knob or the softkey to set the desired
value.

Remote Interface
Operation

:OUTPut[11]2] :ROUTe {HIVoltage|HIBandwith}



3.210

Introduction

Features and Functions

Digital Channel Addition

If the instrument is equipped with 2 output modules, channel 2 can be added
to channel 1 internally. The maximum output voltage remains unchanged. In

this case, the second channel outputs the unchanged waveform of channel
two.

The resulting voltages at the output of channel 1 are:
High Level = High Level 1 + High Level 2
Low Level = Low Level 1 + Low Level 2

Characteristics

Channel addition is performed internally in the digital data generation
(before the DAC) and simply adds the two digital values of both channels in
order to calculate the digital value which is fed to the DAC of channel 1.

Front panel
Operation

Utility
Press the __J key, Output Setup softkey and then Channel Add softkey.
Choose from Separate Channels or Added at Qutput 1.

Amplifier Type max. Bandwidth

amplifier Range Automatfic Range

o EULEI GG Added at Output: 1 |
Voltage Limits Off
High Limit 10,00 ¥ Low Limit -10.00 V

Continuous QUTL =Ch.1 + Ch.2
Continuous
Added at Output 1
h]
Amplifier Amplifier Ch I MORE
Type Range ” 1of 2

Remote Interface

Operation

:CHANnel :MATH {OFF|PLUS}
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321

Introduction

Voltage Limits

The voltage limits, limits the range that can be set by software but does not
apply some kind of programmable hardware limits in the amplifier.

Charactersitics

Use the voltage limits for the level parameters to prevent accidental damage
of the device under test.

After you switch on the limits, the level parameters on the function screens

cannot be adjusted outside the range specified as voltage limits if the output
is switched on.

Front Panel
Operation

Press the ' key, Output Setup and then Voltage Limits softkey. To
enable/disable the Voltage Limits, press the Voltage Limits softkey again.
High Volt Limit is used to set the maximum allowed voltage.

Low Volt Limit is used to set the minimum allowed voltage.

VYoltage Limits

High Limit 10.00 %Y Low Limit -10.00 Y

Continuous
Continuous

2 1 High Yolt Low Yolt Back MORE
Limit Limit 2of 2

Remote Interface

Operation

:VOLTage[1]2]:LIMit:STATe {OFF|ON}
:VOLTage[1l|2]:LIMit{<voltage>}MINimum|MAXimum}
:VOLTage[1l|2]LIMit:LOW {<voltage>|MINimum|MAXimum}
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3.212 Duty Cycle (Square Waves)

Introduction The duty cycle of a square wave represents the amount of time per cycle
that the square wave is at a high level (assuming that the waveform is not
inverted).

(See Pulse Waveforms for information about duty cycle for pulse

waveforms).

20% Duty Cycle 80% Duty Cycle
Duty Cycle * The duty cycle is limited by the minimum pulse width of Wmin. This
Characteristics means the duty cycle can get as low as (100% * Wmin/period) and

as high as (100% * (1-Wmin/period))

81150A: Where Wmin is either 4.1ns or 10ns depending on the
selected amplifier (See section Amplifier Type Selection).
81160A: Where Wmin is 1.5 ns.

* The duty cycle is stored in volatile memory; the duty cycle is set to
50% (the default) when power has been off or after a remote
interface reset (assuming the Power On state is set to “default”)

e The duty cycle setting is remembered when you change from square
wave to another function. When you return to the square function, the
previous duty cycle is used.

* In square mode the leading and trailing edge are both at the minimum
setting (fastest possible transition time).
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The duty cycle setting does not apply to a square waveform used as the
modulating waveform for AM, FM, PM or PWM. A 50% duty cycle is always
used for a modulating square waveform. The duty cycle setting applies only
to a square waveform carrier.

Front-Panel
Operation

After selecting the square wave function, press the Duty Cycle softkey.
Then use the knob or numeric keypad to enter the desired duty cycle.

Remote Interface
Operation

The following function is used to configure the duty cycle remotely:

:FUNCtion[1]2]:SQUare:DCYC1 {<percentage>|
MINimum | MAXimum}

The APPLy command automatically sets the duty cycle to 50%.
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3.213 Symmetry (Ramp Waves)

Introduction Applies to ramp waves only.

Symmetry represents the amount of time per cycle that the ramp wave is
rising (assuming that the waveform is not inverted).

0% Symmetry 100% Symmetry
Symmetry * The symmetry is stored in volatile memory; the symmetry is set to
Characteristics 100% (the default) when power has been off or after a remote

interface reset (assuming the Power On state is set to “default”).

* The symmetry setting is remembered when you change from ramp
wave to another function. When you return to the ramp function, the
previous symmetry is used.

* If you select a ramp waveform as the modulating waveform for AM,
FM, PM, or PWM, the symmetry setting does not apply.

Front-Panel After selecting the ramp function, press the Symmetry softkey. Then use the
Operation knob or numeric keypad to enter the desired symmetry.

Remote Interface The following function is used to configure the symmetry remotely:
Operation

:FUNCtion[1l]2] :RAMP:SYMMetry{<percentage> |
MINimum | MAXimum}

The APPLy command automatically sets the symmetry to 100%.
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3.214

Introduction

Output Control

You can disable or enable the front-panel Output connector. By default, the
output is disabled at power on to protect other equipment. When enabled,
the Output key is illuminated.

Output Control
characteristics

If an excessive external voltage is applied to the front-panel Output
connector, an error message will be displayed and the output will be
disabled. To re-enable the output, remove the overload from the Output
connector and press both the Output keys (for normal and inverted output)
for the respective channel to enable the output.

Front-Panel
Operation

Press both, the normal and the inverted Output keys to enable or disable the
output.

Remote Interface
Operation

The following function is used to configure the output control remotely:

:OUTput[1]2] {O|1|OFF|ON}

:OUTPut[1]2] :COMPlement {O|1|OFF|ON}

The APPLy command overrides the current setting and automatically
enables the Output connector.

In case of an overload condition, both outputs of the channel (Normal and
Inverted) will be turned off.
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3.2.15 Parameter Coupling

Introduction The 2 channels of the Agilent 81150A / 81160A can work as 2 completely
independent instruments that use some shared resources like External-In,
Man key and Clock Reference.

For applications that require some locking of the two channels, the 81150A
/ 81160A provides two means of synchronization.
* Frequency Coupling: The frequency of channel 2 is automatically set
to an adjustable ratio of channel 1.
e Channel Coupling: The frequency and phase of channel 1 and 2 are
locked. The 81150A / 81160A works as a 2 channel instrument with
only one timing system for both channels.
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Frequency Coupling

Introduction

For a 2 channel instrument, the frequency of the 2 channels can be coupled

to keep a user defined frequency ratio. This can be used to automatically

adjust the frequency of channel 2 whenever the frequency of channel 1
changes.

Characteristics

Enables or disables frequency coupling mode on channel 2. If
frequency coupling mode is enabled, the frequency on channel 2 will
be calculated as followed:

fo=FreqMult * fi / FreqDiv

It is no longer possible to enter the frequency on channel 2 directly if
frequency divider mode is enabled.

The frequency coupling settings will be ignored if sweep is enabled.
The frequency multiplier and divider settings do not apply to the FSK
Hop Frequency.

The phase relation between channel 1 and channel 2 is not specified
even if the frequency of channel 1 is identical to the frequency of
channel 2.

Front Panel
Operation

This can be found on the Pulse, Sine, Square, Ramp, and Arb screens.

The Frequency Multiplier and Frequency Divider will be enabled only when
the Frequency Coupling State is enabled.



Features and Functions

FELIEEE 1.000000000000 MHz |

Amplitude
Offset [ Vo
Load Imp 50.0 Q
50 @
MNormal
Continuous
Continuous

| 1.000008000000 MHz (M|

Load Out Polarit Frequency MORE
Impedance §Impedance ¥ Coupling 2of 2
B8

Frequency 1.000000000000 MHz

Coupling

Multiplier 1
Divider 1
Continuous
Continuous Fz=1j1'F1
On ’
Coupling Freq. Freq.
. 'r-“‘.; i ;
Remote Interface The following function is used to configure Frequency Coupling remotely:

Operation
:TRACk:FREQuency {ON|OFF'}
The following functions are used to configure the frequency of channel 1
and channel 2.
:TRACk:FREQuency:DIVider {<divider>}
:TRACk:FREQuency {<multiplier>}

The allowed range for divider and multiplier are 1-255. But are limited by the
currently active frequency limits of channel 2.

81150A and 81160A User's Guide 123



Channel Coupling

Introduction

The Agilent 81150A / 81160A allows to use the two channels completely
independent, or in a frequency and phase locked mode.

Characteristics

In the Channel Coupling mode, the frequency and phase of both the
channels are locked. Locking the output frequency and phase of both
channels does have a noticeable effect on most of the major modes of
operation.

Therefore, as a result of coupling, the output function, and all other
parameters like, burst, sweep, and modulation are also kept identical on
both channels.

Refer to the Appendix for complete list of coupled parameters and Tutorial
for more details.

Front Panel
Operation

lcnz |

ch1
Press the l I and key to select the channel that defines the
setting that will be used when enabling channel coupling.
Cuup"nﬂ

Then press the key to enable channel coupling.

Remote Interface
Operation

The following function is used to configure Channel Coupling remotely:

:TRACk:CHANnel[1]2] {ON|OFF}
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3.2.16 Polarity

Introduction In the normal mode (default), the waveform goes positive during the first
part of the cycle. In the inverted mode, the waveform goes negative during
the first part of the cycle.

Waveform Polarity * As shown in the examples below, the waveform is inverted relative to
characteristics the offset voltage. Any offset voltage present will remain unchanged
when the waveform is inverted.
e When a waveform is inverted, the Trigger Out and Strobe Out signal
associated with the waveform is not inverted.

Normal Inverted

Normal Inverted \ /

No Offset Voltage With Offset Voltage
Front-Panel Polarity is available on the Function screens. Press the Polarity softkey
Operation again to toggle between Normal and Inverted Polarity.
Remote Interface The following function is used to configure the waveform polarity remotely:

Operation
:OUTPut[1]2] :POLarity {NORMal|INVerted}
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3.217 Strobe Output

Introduction

81150A: One strobe output for each channel is provided on the front-panel.

The strobe output signal provides different meanings depending on the
mode of operation.

81160A: The ‘Logical Strobe Signal’ is an internally generated signal that
can be routed to the BNC connector of Sync Out A or Sync Out B. For the
two channel instrument, the ‘Logical Strobe Signal’ is generated for both,
channel 1 and channel 2. See chapter 3.2.19 'Sync Output’ for more
details.

Mode of Operation

* [ no advanced mode is selected, the strobe output is a constant "Low
Level".

e If Burst mode is enabled, the strobe output provides a signal
indicating the duration of a burst. The Strobe Qut signal marks the
start and the end of each burst of waveforms generated. The rising
edge of the Strobe Out signal is synchronized to the start of the first
waveform period in a burst. The falling edge is synchronized to the
start of the last waveform period in the burst.

* In sweep mode, the strobe output is a square waveform with 50%
duty cycle. The strobe signal goes high at the beginning of the
sweep.

* In sweep mode with frequency marker ON, the Strobe Out Singal goes
high at the beginning of the sweep and goes low at the marker
frequency.

* If modulation is enabled (AM, FM, FSK, PM, PWM), the Strobe Out
Singal is the analog modulation waveform.

Front Panel
Operation

The Strobe Out Level can be selected on the Trigger/Mode screen. To
Cont m
display the Trigger/Mode screen press either the ——J‘"“" ., =l OF

Gated
-—J“"" key (depending on the trigger mode being used).

Then, press the Strobe Out softkey to choose from TTL/ECL/+2V at Strobe
Out.
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Remote Interface
Operation

:OUTPut[1]2] : STRobe:VOLTage {TTL|ECL|SYM4vpp}

3.2.18 Trigger Output

Introduction

81150A: One trigger output for each channel is provided on the front-panel.

81160A: The "Logical Trigger Signal’ is an internally generated signal that
can be routed to the BNC connector of Sync Out A or Sync Out B. For the
two channel instrument, the ‘Logical Trigger Signal’ is generated for both,
channel 1 and channel 2. See chapter 3.2.19 ‘Sync Output’ for more
details.

Mode of Operation

If modulation is enabled (AM, FM, PM, PWM), the Trigger Output has the
frequency of the unmodulated carrier waveform with 50% duty cycle. For
FSK modulation the Trigger Output outputs the same frequency as the data
output — it alternates between the two frequencies.

If noise is selected the Trigger Output is constant Low if the trigger mode is
continuous or gated. If the trigger mode is triggered, then Trigger-Out will
generate a 4.16 ns for 81150A (1.5 ns for 81160A) pulse when the noise
generation is being reset to the start of the noise sequence.

For all other modes of operation the trigger signal (Trigger Out) marks the
start of each waveform period.

Front Panel
Operation

The Trigger Out Level can e selected on the Trigger/Mode screen.

Trig

Cont
To display the Trigger/Mode screen press either the -".“_“J e, OF

Gated
~J""“ key (depending on the trigger mode being used).
Then, press the Trigger Out softkey to choose from TTL/ECL at Trigger Out.
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3.2.19 Sync Output

Introduction The Sync Outputs exist on the 81160A, only. The 81150A has one Trigger
Output per channel and one Strobe Outputs per channel.

For the one channel instrument as well as the two channel instrument of
81160A two high speed Sync Out A and Sync Out B outputs are provided at
the front panel.

Mode of Operation  The Sync Output signals can be configured very flexible by an internal
switch matrix to output the ‘Logical Trigger Signal’ functionality or ‘Logical
Strobe Signal’ functionality according to the following switch matrix:

81160A-001 (1 channel instrument)

Output at BNC Connector Internal Logical Signal

Sync Out A source: None, Logical Trigger Signal Channel 1,
Logical Strobe Signal Channel 1
Sync Out B source: None, Logical Trigger Signal Channel 1,

Logical Strobe Signal Channel 1

> Note: Itis e.g. possible, that the Logical Trigger Signal 1 functionality is
routed simultaneously to Sync Out A and Sync Out B.

81160A-002 (2 channel instrument)

Output at BNC Connector Internal Logical Signal

Sync Out A source: None, Logical Trigger Signal Channel 1,
Logical Strobe Signal Channel 1, Logical
Trigger Signal Channel 2, Logical Strobe
Signal Channel 2

Sync Qut B source: None, Logical Trigger Signal Channel 1,
Logical Strobe Signal Channel 1, Logical
Trigger Signal Channel 2, Logical Strobe
Signal Channel 2

= Note: Itis e.g. possible, that the Logical Trigger Signal Channel 1
functionality is routed simultaneously to Sync Out A and Sync Out B.
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Operation
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Cont Trig ; Gated
Press one of the trigger mode keys (r—““__‘:J r“:: , or '==22d) to display

the Trigger Mode Screen.

External In
Thresh TTL Triggered Sinewave

Impedance 50 & Source Exf

Hysteresis High
Frequency (.000 Hz
Strobe Out TTL SyncE

External Trigger
Conkinuaus

L 28V RV

External In

Trigger MORE
1af 3

Impedance

The settings above indicate that ‘Logical Trigger Signal 1" is routed to Sync
A. “Logical Strobe Signal 1" is routed to Sync B. Sync A and Sync B output
levels are set to TTL.

Remote Interface
Operation

:0OUTput [1]2] :TRIGger:ROUTe[?] {NONE | SYNA | SYNB
| SYAB}

:OUTput [1]2] : STRobe:ROUTe[?] {NONE | SYNA | SYNB |
SYAB}
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3.3 Input Configuration

Introduction This section contains information on the following parameters:
e External In Parameters
> Threshold Voltage
> Input Impedance
e Modulation In Parameters
Input Voltage Range
Input Impedance
FSK Threshold Voltage
Reference Clock
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3.3.1 External In Parameters

Introduction The External In Parameters contain the following:

e 81150A and 81160A: Threshold Voltage
e 81150A and 81160A: Input Impedance
* 81160A only: Hysteresis

e 81160A only: Frequency

Front Panel Cont | | Trig Gated
Press one of the trigger mode keys (g r‘:‘: , or '==22d) to display

Operation _
the Trigger Mode Screen.

External In
Thresh TTL 25 V¥ Triggered Sinewave

Impedance 50 Q) Source Ex

Trg'd by [l
Trigger Out TTL
Strobe Out TTL

External Trigger
Continuous

Rising Edge %’

External In FExternal In T Trigger Strobe MORE
Threshold fImpedance Out Out 1of2

Trigger Mode Screen of the 81150A
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External In
Thresh TTL Triggered Sinewave

Impedance 50 & Source External In

Hysteresis High Trg'd by |
Frequency (1, 000 Hz  Trigger Out TTL

Exkernal Trigger
Conkinuous

L 28V Y

External In

Impedance

Trigger Mode Screen of the 81160A

Threshold Voltage

Introduction

The External In Threshold Voltage defines the threshold voltage that is used
to detect signals at the External-In Connector. The Threshold can be set to
any voltage in the range of —10 V to +10 V for the 81150A (-5 V to +5 V for
the 81160A).




Features and Functions

Front Panel Press the External In Threshold softkey to select from the pre-defined
Operation threshold settings (TTL or ECL). Use the numeric keypad or the rotary knob
to select any other threshold voltage.

Remote |nterface :ARM:LEVel <threshold Voltage>

Operation

Input Impedance

Introduction 81150A: The Input Impedance of the External In connector can be set to
50 Q or 10 kQ.
81160A: The Input Impedance of the External In connector can be set to
50 Q or 1 kQ.

Front Panel Press the External In Impedance softkey to select the Input Impedance.

Operation

Remote Interface :ARM: IMPedance <input impedance>

Operation The value will be rounded to the allowed settings.

Hysteresis

Introduction 81160A only: The Hysteresis of the External In connector can be set to High

or Low. Select ‘High’ for Input signals that have slow transition times and
that may be noisy. Select ‘Low’ for input signals with fast transitions.

Front Panel Press the Hysteresis softkey to select the Hysteresis.
Operation
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Remote Interface :ARM[ :SEQuence] [ : STARt] [:LAYer] :HYSTeresis [LOW |

Operation HIGH]

Frequency

Introduction 81160A only: The frequency applied to External In is measured.

Remote Interface :ARM[ : SEQuence] [ : STARt] [ :LAYer] :EFREquency?/gonly/
Operation [ NR3]

134



Features and Functions

3.3.2 Modulation In Parameters

Introduction The Modulation In Parameters are all located on the MOD—-IN screen. To
show the MOD-IN screen, press the MOD-IN softkey on any of the
modulation screens.

Modulation-In The Modulation-In connector has the following parameters:
Parameters «  81150A only: Input Voltage Range
* 81150A and 81160A: Input Impedance
e 81150A and 81160A: FSK Threshold Voltage
These are explained below.

Input Voltage Range

Introduction 81150A only: When selecting external modulation source, the Input Voltage
Range defines the full scale of the modulation signal. It can be selected
between +2.5V and £5V.

81160A: The input voltage range is 2.5V fix.
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Front Panel *  Press the MOD-IN softkey to go to the Modulation In screen.
Operation *  Press the Input Range softkey.

FSK, External Continuous
Continuous

L FSK |

sorc ——
Source Frequency
G
MOD-IN

Input Range

Input Impedance 50

Threshold

FSK, External Continuous
Continuous

+5V |

[112]
[1]2] :EXTernal :RANGe {<volts>|MINimum |MAXimum}
[1]2]:EXTernal :RANGe {<volts>|MINimum|MAXimum}
:PWM[1]|2] :EXTernal :RANGe {<volts>|MINimum|MAXimum}
:FSK[1|2] :EXTernal :RANGe {<volts>|MINimum|MAXimum}

Remote Interface :EXTernal :RANGe {<volts>|MINimum|MAXimum}

AM
Operation (FM
PM




Input Impedance

Introduction

Features and Functions

When selecting external modulation source, impedance of the Modulation-
In connector can be selected between 50 Q and 10 kQ.

Front Panel
Operation

Press the MOD-IN softkey to go to the Modulation In screen.
Press the Impedance softkey.

MOD-IN
Input Range =5V

Input Impedance

Threshold 25V

FSK, External Continuous
Continuous

| 50 Q 3¢
|

Remote Interface
Operation

:FSKey[1|2] :EXTernal:IMPedance {<ohms>|MINimum|
MAXimum}

:AM[1]2] :EXTernal : IMPedance{<ohms> |MINimum |
MAXimum}

:FM[1]2] :EXTernal:IMPedance {<ohms> |MINimum |
MAXimum}

:PM[1]2] :EXTernal : IMPedance {<ohms> |MINimum |
MAXimum}

:PWM[1|2] :EXTernal:IMPedance {<ohms>|MINimum |
MAXimum }

:FSK[1|2]:EXTernal:IMPedance {<ohms>|MINimum |
MAXimum }

81150A and 81160A User’'s Guide
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FSK Threshold Voltage

Introduction The Modulation-In Threshold defines the signal level at which the FSK will
shift to the hop frequency.

* If the signal levels are less than the Modulation-In Threshold, then
the output signal will have the Carrier Frequency

* If the signal levels are more than the Modulation-In Threshold, then
the output signal will have the Hop Frequency

* The allowed range is +5V for the 81150A (+2.5V for the 81160A); and
is limited by Modulation-In Input Range.

Front Panel After selecting the modulation function, press the Modulation Type softkey
Operation to select FSK.

Then, press the MOD-IN softkey.

Press Threshold softkey. Select from TTL, ECL or Variable.

MOD-IN
Input Range =5V

Input Impedance 50 ()

Threshold

FSK, External Continuous

Continuous
Input
Range

28V |
h]
T
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MOD-IN
Input Range

Input Impedance

|
Threshold

FSK, External Continuous
Continuous

L 'I'I'L |

( --

:FSKey[1]|2] :EXTernal:LEVel {<volts>|MINimum |
MAXimum}

Remote Interface
Operation
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3.3.3 Reference Clock

Introduction The Reference Clock defines the time base from which all other timing
parameters are derived. There are two modes available:
* Manual mode — In this mode, you can select the Reference Clock
yourself.

¢ Automatic Mode — In this mode, the instrument will select the
External Clock Reference whenever it detects one.

The source for the Reference Clock can be

¢ [nternal — Selects the Internal 10 MHz clock.
e Ext 10 MHz Ref In — Selects the 70 MHz Ref In at the Rear Panel.

Characteristics e The 70 MHz Ref Out connector at the rear Panel provides the
reference clock signal that is currently selected.
e The PLL state indicates whether the internal PLL is locked or
unlocked. This is also reflected in the Questionable Data Register.
Refer to the Remote Interface Reference for more information.




Features and Functions

Front Panel Utility
Operation Press __J and then Reference Clock softkey.

Reference Clock

Selection (=%

Source Internal

PLL State LOCKED

Continuous
Continuous
L Manual ’
S = - E: * k
Remote Interface :ROSCillator:SOURce {INTernal|EXTernal}
Operation :ROSCillator:SOURce:AUTO {ON|OFF}

81150A and 81160A User’s Guide 11



3.4 Pulse Waveforms

Introduction

A pulse waveform consists of a period, a pulse width, a rising edge, and a
falling edge. This is shown in the following figure.

In pulse mode, it is possible to adjust the transition times of the pulse
(leading and trailing edge settings).

Pulse Width refers to the start of leading edge to start of trailing edge.
In this format, the pulse-width is independent of changes in pulse period
and delay.

Pulse Width

90%

Fall Time.

Period— >-
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341 Pulse Period

Introduction The pulse period defines the time between two consecutive pulses from the
start of the leading edge to the start of the next leading edge.

It can be set as either period or frequency.
The pulse period will be ignored for triggered pulses.

Pulse Period * 81150A: Pulse period limits: 8.33 ns to 1000000 s.
Characteristics 81160A: Pulse period limits: 3.03 ns to 1000000 s.
e Pulse frequency limits: 1 pHz to 120 MHz for 81150A. 1 pHz to
330 MHz for 81160A
* The default value is 1 ps/1MHz.
* The specified period must be greater than the sum of the pulse width
and the edge time as shown below.
Period > Pulse Width + (1.6x Edge Time)

Front-Panel After selecting the pulse function, press the Frequency softkey again to
Operation toggle to the Period softkey. Then use the knob or numeric keypad to enter
the desired pulse period.

Remote Interface The following function is used to configure the Pulse Period remotely:
Operation
:PULSe:PERiod[1]|2] {<seconds>|MINimum|MAXimum}
:PULSe:FREQuency[1l|2] {<frequency>|MINimum |
MAXimum}
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342 Pulse Width

Introduction Pulse Width refers to the start of leading edge to start of trailing edge.
In this format, the pulse-width is independent of changes in pulse period
and delay.

The Pulse Width can be specified as:

* Width in seconds
e Duty Cycle (percentage of period)

e Trail Delay
Pulse Width *  Pulse width: Wmin to 950000s (see restrictions below). The default
Characteristics pulse width is 50ns.

* The Pulse width is limited by the minimum possible width of Wmin.
e Pulse Width > Wmin
e Pulse Width < Period — Wmin
81150A: Where Wmin is either 4.1ns or 10ns depending on the
selected amplifier (See section Amplifier Type Selection).
81160A: Where Wmin is 1.5 ns.

Front-Panel After selecting the pulse function, press the Width/Duty Cycle/Trailing
Operation Delay softkey. Then use the knob or numeric keypad to enter the desired
pulse width.

Width in Seconds The absolute pulse width measured from the start of the leading edge to the
start of the trailing edge. In this format, the pulse width is independent of
changes in pulse period and delay.

Duty Cycle The duty cycle is the pulse width measured from the start of the leading
edge to the start of the trailing edge expressed as a percentage of the
period. In this format, if you adjust the period, the absolute width is adjusted
to maintain the duty cycle.
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Trail Delay

Features and Functions

The trailing delay is the absolute delay from the start of the pulse period to
the start of the trailing edge. In this format the trailing edge remains fixed
relative to the start of the pulse period if you adjust the pulse-delay (leading-
edge delay) or the pulse period.

Remote Interface
Operation

The following function is used to configure the Pulse Width remotely:

:PULSe:WIDTh[1]|2] {<seconds>|MINimum|MAXimum}
:PULSe:DCYCle[1]2] {<percent>|MINimum|MAXimum}
:PULSe:TDELay[1]2] {<seconds>|MINimum|MAXimum}
:PULSe:HOLD[1|2] {WIDTh|DCYCle|TDELay}

:FUNCtion[1]2] :PULSe:WIDTh{<seconds>|MINimum |
MAXimum}

:FUNCtion[1]2] :PULSe:DCYCle{<percent>|MINimum |
MAXimum}

:FUNCtion[1]2] :PULSe:TDELay{<seconds>|MINimum |
MAXimum}

:FUNCtion[1]|2] :PULSe:HOLD {WIDTh|DCYCle|TDELay}

81150A and 81160A User's Guide
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343

Introduction

Leading Edge/Trailing Edge

The edge time sets each edge transition time (rising and falling) of the
pulse. For each transition, the edge time represents the time from the 10%
threshold to the 90% threshold.

Characteristics

e 81150A: Edge time: 2.5 ns to 1000 s (see restrictions below). The
default edge time is 2.5 ns.

e 81150A: The minimum edge time is limited to 7.5 ns. If the amplifier
type is set to “max. Amplitude.”

e 81160A: Edge time: 1.0 ns to 1000 s. The default edge time is 1.0 ns.

* Lead Edge and Trail Edge may be specified in seconds or % of period.

* Trail Edge can be configured to follow the leading edge.

Front-Panel
Operation

After selecting the pulse function, press the Lead Edge/Trail Edge softkeys.
Then use the knob or numeric keypad to enter the desired edge time.




Features and Functions

Remote Interface The following function is used to configure the Leading Edge remotely:
Operation
:PULSe:TRANsition[1l]2] {<seconds
or
percentage> |MINimum|MAXimum}

:FUNCtion[1l]2] :PULSe:TRANsition{<secondso

or
percentage> |MINimum|MAXimum}

The following function is used to configure the Trailing Edge remotely:
:PULSe:TRANsition[1|2] :TRAiling{<seconds

or
percentage> |MINimum|MAXimum}

:PULSe:TRANsition[1|2] :TRA1i1ing:AUTO{OFF |ON|ONCE}

:FUNCtion[1]2] :PULSe:TRANsition:TRAiling:AUTO
{OFF | ON | ONCE }

It is used to set the automatic coupling of the pulse-trailing-edge transition
time to the leading-edge transition time.

*  ON: The trailing-edge transition time is automatically set to the same
value as the leading edge and is updated automatically each time the
leading-edge transition time changes.

e  OFF: The trailing-edge/leading-edge transition time is independently
programmable.

* ONCE: The trailing-edge transition time is set ONCE to the same
value as the leading edge.

The following function is used to set the unit for the remote programming of
the leading and trailing edge times.
:PULSe:TRANsition[1|2]:UNIT {S|SEC|PCT}

The following function is used to set the coupling between transition times
and the pulse width.
:PULSe:TRANsition[1|2] :HOLD {TIME|WRATio}
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Pattern cabability is an extension of Pulse functiontionality.

The standard pulse parameters (frequency, period, leading edge,
amplitude, offset, high level, low level, load impedance, output
impedance and polarity) with the exception of width and trailing edge
are valid for pattern mode also. This is further explained in the
following sections.




Features and Functions

3.5 Pattern Capabilities

Introduction A Pattern is a digital data stream that is stored in volatile or non-volatile
memory, generated algorithmically or provided by an external data source for
re-timing and re-shaping.

Multi-level patterns, using 2, 3 or 4 different levels, allowing support
for serial protocols that require electrical idle signaling in the data
streams.

81150A: Up to 16 Mbit long memory 2- level based patterns. Up to 8
Msymbols long memory based 3- and 4-level patterns.

81160A, 1 channel: Up to 4 Mbit long memory 2- level based patterns.
Up to 2 Msymbols long memory based 3- and 4-level patterns.
81160A, 2 channels: Up to 2 Mbit long memory 2- level based
patterns. Up to 1 Msymbols long memory based 3- and 4-level
patterns.

Support for algorithmic PRBS patterns

Support of one adjustable loop, allowing easy integration of
initialization sequences into the data stream before the actual test
pattern.

In triggered and gated mode, the pattern can be either controlled on a
per block or per bit basis.

NRZ formatting or arbitrary bit shapes.

User definable bit shapes allow emulation of real world signal shapes
that include over- and undershoot, ringing or distorted level
transitions.

Front Panel After selecting the pulse function, press the Pattern Setup softkey. This will
Operation show the Pattern Setup screen. Then, press the desirable softkey to change
the parameters.

81150A and 81160A User's Guide
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3.5.1 Pattern Mode

Introduction This parameter enables the pattern mode. The Pattern Mode can be set to
On/0Off.

Front Panel After selecting the Pattern Setup softkey, press the Pattern Mode softkey to

Operation enable or disable pattern mode.

Pattern Setup

Pattern Mode

Pattern Source Interna

Pattern Name PR

Bit Shape Arbi
Continuous
Continuous
Pattern Select Edit MORE
Source Pattern Pattern 1of2
8 3]
Remote Interface :DIGital[1]2] {ON|OFF}

Operation




Features and Functions

3.5.2 Pattern Source

Introduction The pattern source can be Internal/External.
When selecting the internal pattern source, the 81150A / 81160A does
generate the pattern internally either algorithmically or from memory.
Additionally it is possible to provide an externally generated data stream at
MOD-IN for re-shaping by the 81150A / 81160A. To do this, select the
external pattern source.

For details on external pattern, refer to the External Patterns section.

Front Panel After selecting the Pattern Setup softkey, press the Pattern Source softkey.
Operation e The Pattern Source can be Internal or External.
e If the Pattern Source is Internal, one of the built-in or user-defined
patterns or a PRBS can be selected.
e If the Pattern Source is External, the pattern data is supplied on the
MOD-IN connector on the rear-panel of the 81150A / 81160A.

Pattern Setup
Pattern Mode Off

Pattern Source J{gir=18%=!

Pattern Name PRB
Bit Shape Ar

Continuous
Continuous

’ Internal ‘
Pattern Pattern Select Edit MORE
| Pattern Pattern 10of 2
[:] [:]

Mode
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Pattern Setup
Pattern Mode Off

Pattern Source [S4=1a%)

Bit Shape Arbi
Bit Waveform CAP

Continuous
Continuous
‘ External ‘
Pattern ‘ MORE
Mode > 1of2
Remote Interface :DIGital[1]2]:S0URce {INTernal|EXTernal}

Operation
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353 Configuring the External Pattern Source

Introduction External patterns are provided at the MOD-IN connector of the rear panel. In
external or ‘pass-through’ pattern mode, the 81150A / 81160A can be used
to re-time and re-shape and externally provide data stream according to the
configured data rate, output levels, number of levels and formatting settings
like any internal generated pattern.

Front Panel After selecting External Pattern Source, press the Ext. Input Setup softkey.
Operation

Ext. Pattern Input (MOD-IN)
Input Range =£5Y

Sample Mode
Number of Levels
Threshold{s)

Continuous
Continuous

Sample Murmber af

Mode Levels

Input
Range

Impedance
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Input Voltage Range

Introduction When selecting external pattern source, the Input Voltage Range defines the
full scale of the pattern signal. It can be selected between +2.5V and +5V
for the 81150A (is fix £2.5V for the 81160A).

Front Panel * 0On the pattern mode screen press the Ext. Input Setup softkey.

Operation e 81150A only: Press the Input Range softkey.

Remote Interface :DIGital[l]2] :SOURce:EXTernal : RANGe

Operation {<volts>|MINimum|MAXimum}

Input Impedance

Introduction When selecting external pattern source, the impedance of the Modulation-In
connector can be selected between 50 Q and 10 kQ.

Front Panel e 0On the pattern mode screen press the Ext. Input Setup softkey.

Operation * Press the Impedance softkey.

Remote Interface :DIGital[1]|2] :SOURce:EXTernal:IMPedance

Operation {<volts>|MINimum|MAXimum}
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Sample Mode

Introduction The sample mode defines how the 81150A / 81160A is sampling the
externally provided data stream. In fixed sampling mode there is a fix
relation between the sampling time and the rising edge of the TRIGGER-OUT
signal. In automatic sampling mode, the 81150A / 81160A is searching for
an initial transition and then samples at the configured data rate. Transition
search is being restarted after a certain time of inactivity at the input.
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Considerations for  In external (or pass-through) pattern mode, the following considerations
Sampling Mode with respect to sampling mode and frequency should be taken into account:

and Frequency e If you can control the data rate of your external data pattern source,
use the 81150A / 81160A “Trigger Out” signal to drive the clock
input of your external pattern source. Set the 81150A / 81160A
frequency to the desired data rate and use “Fixed” sampling mode.
This gives you the greatest flexibility in creating ideal and distorted
signals. You can use NRZ with adjustable transition times or arbitrary
bitshapes and add AM or PM modulation to create jitter and noise on
the output signal.

* If your external pattern source delivers a continuously running clock
signal together with the data signal and you want the 81150A /
81160A to follow exactly that external clock, then consider using
“Triggered” mode (with the external clock signal connected to
“External-In") and “Fixed” sampling. If you use arbitrary bitshapes,
the 81150A / 81160A frequency setting determines the duration of a
bitshape. The bit rate is determined by the external clock. Modulation
is not available in this case.

e If you cannot control the data rate of your external pattern source
and your pattern source does not deliver a continuously running
clock signal, set the 81150A / 81160A to “Continuous” Mode with
“Automatic” sampling. Set the 81150A / 81160A frequency
approximately to the data rate of your external pattern source. In
order for the 81150A / 81160A to correctly pass that pattern through,
it is necessary that the data pattern occasionally contains sequences
of 8 or more identical bits (or 8 or more unit intervals of electrical idle
in case of 3-level patterns). This allows the 81150A / 81160A to
adjust its sampling point. Sequences of identical bits might be
stretched or shortened depending on the relationship of pattern
frequency and 81150A / 81160A frequency, but bit sequences in
between idles are passed through correctly. This mode is intended
for packet-oriented serial data transmissions such as FlexRay or
CAN. You can use NRZ or arbitrary bitshapes as well as AM or PM
modulation in this case, but you have to be aware that there is no
fixed delay through the 81150A / 81160A in “Automatic” sampling
mode.

* Depending on your application, you can choose the 81150A / 81160A
frequency to be significantly higher (e.g. 10 times) the data rate of
your external pattern signal. In this case, you have a sampling
uncertainty (e.g. 1/10 of a unit interval), but you have a reduced
delay and you can still adjust amplitude/offset of the re-generated
signal. Transition time adjustment or arbitrary bitshapes are limited
to one period of the 81150A / 81160A frequency (e.g. 1/10 of a unit
interval).
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Front Panel e On the pattern mode screen press the Ext. Input Setup softkey.
Operation *  Press the Sample Mode softkey.
Remote Interface :DIGital[1]2]:S0OURce:EXTernal:SAMPling
Operation {AUTO | FIXed}
Number of Levels
Introduction Defines the number of levels that have to be detected in the provided
external pattern signal. Allowed values are 2 and 3 levels.
Front Panel *  On the pattern mode screen press the Ext. Input Setup softkey.
Operation *  Press the Number of Levels softkey.
*  Enter the number of levels using the numerical keypad, or turn the rotary
knob to select the desired number of levels.
Remote Interface :DIGital[1l|2] :NLEVels{<number
Operation of levels>|MINimum|MAXimum}
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Lower Threshold Voltage

Introduction The lower threshold voltage defines the voltage level at which a sample is
considered being a logical ‘0. If the voltage at MOD-IN is less or equal to
the lower threshold voltage, then the external provided bit is considered
being ‘0. This is true for 2-level and 3-level signals. In case of 2 level
signals, a voltage level above the lower threshold is considered being a

logical 1"
Sampling Points 1/ Frequency
A\A -
/‘ Input Signal
/’ |
/ Lower Threshold
/ /|
0ililil 1 0:0:0:i0i1 Derived Logical Levels
Leading Edge (on Pulse Screen)
NRZ | ......... High Level
Output |
Signal Low Level
User defined Bitshape
Output Signal i i
(Example only)
Front Panel e 0On the pattern mode screen press the Ext. Input Setup softkey.
Operation * Press the Number of Levels softkey.

e Enter the number of levels using the numerical keypad, or turn the rotary
knob to select the desired number of levels.

Remote Interface :DIGital[1]|2] :SOURce:EXTernal:THReshold
Operation {<volts>|MINimum|MAXimum}
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Upper Threshold Voltage

Introduction The upper threshold voltage defines the voltage level at which a sample is
considered being a logical ‘1". If the voltage at MOD-IN is above the upper
threshold voltage, then the external provided bit is considered being ‘1" If
the voltage is above the lower threshold, but less than or equal to the upper
threshold, then the bit is considered being an idle symbol (will result in the
programmed offset voltage at the output).The upper threshold is only used
for 3-level signals.

Sampling Points 1/ Frequency

IR — <

/’- Input Signal

>
/ \ / Upper Threshold

J /

Lower Threshold

-i1i1i1:14+-:i0:i04% -1 Derived Logical Levels

. Leading Edge (on Pulse Screen)
N N AN N N O O S A A R High Level
NRZ i i
quput - :
Signal | | i Low Level
User defined Bitshapeé
Output Signal ;
(Example only)
Front Panel * On the pattern mode screen press the Ext. Input Setup softkey.

Operation *  Press the Upper Threshold softkey.
* Enter the threshold voltage using the numerical keypad, or turn the
rotary knob to adjust the upper threshold voltage.

Remote Interface :DIGital[1]2] :SOURce:EXTernal:THReshold:UPPer

Operation {<volts>|MINimum|MAXimum}
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354

Introduction

Selecting a Pattern

The Pattern Selection screen works similar to the arbitrary waveform
selection screen — except that the choices are limited to user-defined
patterns and PRBS sequences. The preview consists of the first bits of the
data block. The preview usually doesn’t show the complete pattern.

Front Panel
Operation

After selecting the Pattern Setup softkey, press the Select Pattern softkey.
Use the Rotary Knob or Arrow Keys to select the desired Pattern.

Internal Pattern Memory
Mumber of Levels: 2, Length: 2047

PRBS 11 <Built-In >

< Built-In

Continuous
Continuous

SELECT
G

Internal Pattern Memory
Mumber of Levels: 2, Length: 2047

PRBS 11 <Built-In>|4)

<Built-In= E

Continuous
Continuous

Select highlighted pattern?
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Select Highlighted  Click Yes to confirm and No to reject the selected pattern.

Pattern
Remote Interface :DIGital [l | 2] :SELect <name>
Operation Or

:MMEMory:LOAD:PATTern VOLATILE, “<filename>”"
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355 Creating, Editing and Storing a Pattern

Introduction This section gives an example which shows you how to create, edit and
store a pattern from the front panel.

Create a New Pattern

Front Panel After selecting the Edit Pattern softkey, press the Create New softkey.

Operation Use this screen to modify the attributes of the new pattern and finally press
the EDIT softkey to reach the Pattern Editor screen as shown below:

Create new pattern

Number of Bits

Number of Levels 2

Default Yalue 0

Auto Update On

Continuous
Continuous

[ : |
i
Bits Levels Value Update -

Configure the new  Configure the new pattern by providing all the i