Agilent
Pulse Function Arbitrary
NoiseGenerator

81150Aand 81160A

Getting Startedsuide

~#7i- Agilent Technologies



Notices

© Agilent Technologies, Inc.120

Warranty Assistance

This Agilent product has a wamnty against
defects in material and workmanship for a

Product maintenance agreements and other
customer assistance agreements are available

No part of this manual may be reproduced in period of three years from date of shipment. for Agilent products. For any assistance,

any form or by any means (including electroni@uring the warranty period, Agilent

storage and retval or translation into a

foreign language) without prior agreement andr replace products that prove to be defective

written consent from Agilent Technologies,
Inc. as governed by United States and
international copyright laws.

Manual Part Number
8110-91010

Edition

First editionMarch 2011

Printedin Germany

Agilent Technologies, Deutschland GmbH
Herrenberger Str. 130

71034 Boblingen, Germany

For Assistance and Support
http://www.agilent.com/find/assist

contact your nearest Agilent Sales Office.
Technologies will, at its option, either repair

For warranty service aepair, this product Certification
must be returned to a service facility
designated by Agilent Technologies. The

Agilent Technologies Companitifies that

this product met its published specifications at
Buyer shall pay Agiled roundtrip travel the time of shipment. Agilent further certifies
expenses. For products returned to Agilent  that its calibration measurements are traceable
Technologies for warranty service, the Buyer to the United States Institute of Standards and
shall prepay shippingharges to Agilentand  Technology, to the extent allowed by the
Agilent shall pay shipping charges to return |nstitutes calibrating facility, and to the

the product to the Buyer. However, the Buyercalibration facilities of other International

shall pay all shipping charges, duties and  Standards Organization members.
taxes for products returned to Agilent

Technologies from another country. Agilent
Technologies warras that its software and
firmware designated by Agilent for use with
an instrument will execute its programming
instructions when properly installed on that
instrument. Agilent does not warrant that the
operation of the instrument software, or
firmware, wil be uninterrupted or error free

Limitation of Warranty

The foregoing warranty shall not apply to
defects resulting from improper or inadequate
maintenance by the Buyer, Bugepplied
software or interfacing, unauthorized
modification or misuse, opéaat outside of

the environmental specifications for the
product, or improper site preparation or
maintenance.

No other warranty is expressed or implied.
Agilent Technologies specifically disclaims the
implied warranties of merchantability and
fithess fora particular purpose.

Exclusive Remedies

The remedies supplied are thel y ealed s
and exclusive remedies. Agilent Technologies
shall not be liable for any direct, indirect,
special, incidental, or consequential damages,
whether based on contract, tortamy other

legal theory.


http://www.agilent.com/find/assist

Safety Summary
General Safety Precautions

The following general safety
precautions must be observed
during all phases of operation of
thisinstrument. 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
customes 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 products 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 produetre
Class 1 LEDs as per IEC 60825
1.

Environment Conditions

This instrument is intended for
indoor use in an installation
category I, 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 theinstrument 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.

Services and Support

Any adjustment, maintenance,
or repair of this product must be
performed by qualified
personnel. Contact your
customer engineer through your
local Agilent Technologies
Service Center. You can find a
list of local service
representaties on the Web at:
http://www.agilent.com/Service/
English/index.html

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 ahsecured
against unintended operation
until they can be repaired by
qualified service personnel.
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Safety requirements for electrical

equipment for measurement,  Conformity Mark of the

control, and laboratory use Australian ACA for EMC
CAN/CSA C22.2 No. 1010.1 compliance

(1993) UL 3101, 3111 (First
Editions). This equipment has
also beerevaluated 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 affixg
label indicates that you must not discard this
electrical/electronic product in domestic househg
waste.

Product category: Witkference to the equipment
types in the WEEE Directive Annexure I, this prg
is classed as a OMonit
i nstrumentationé pr od.U

Do not dispose in domestic household waste.

_ To return unwanted products, contact your local

Agilent officeor see

www.agilent.com/environment/product/for more
information.
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Introduction

1 Introduction

Introduction The Agilent Technologies 811%0W 81160A afeulse Pattern and
Function Arbitrary Noise Generaiwith builtin arbitrary waveform and
pulse capabilities.

The 81150Affers pulse generation up to 120 MHzsine wave
generation up to 240 MHz.

The 81160Affers pulse generation up ta03dHz and sine wave
geneation up to 50 MHz.

Standard Check if the Agilent 81150A / 81160A shipping container contains the
Deliverables following standard deliveraliles
The AgilenB1150A / 81160A Pulse Pattern and Function Arbitre
Noise Generator

Power Cable
USB Cable
The Product COsontains the User Guide and the Getting Starte
Guide)
General - If the contents are incomplete, if there is a mechaséeahge, or if
Instructions the instrument does not work within its specifications, notify the

nearest Agilent Office. The Agilent office will arrange for the reg
replacement without awaiting settlement.

Once you have plugged in the instrument, you can stagtiusi
Make sure you keep the ventilation holes free whenever you in¢
the instrument.

81150A and 8116@etting Started Guide 7
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Note Refer to the User Guide delivered on the Product CD if you need more
information about working with the instrument.




Installing the 81150A/81160A

°e®e’ 2 Installing the 81150/81160A

Introduction This section guides you through the first steps when installing/operatil
the81150A / 81160xia the user interface.
For information on operating 8EL50A / 81160#ia the Remote Interface
refer to the Remoterogramming Reference cleaph the81150/and
81160AUser Guide.

Switching On the  The instrument executes the powerselftest during the boot phase. If

Instrument there are errorshe instrument displays the power error messages.
These messages can be seentang late as they are not cleared until tt
instrument is switched off.

81150A and 8116@etting Started Guide 9



Installing the 81150A/81160A

2.1 The Front Panel

Introduction The instrument is mainly operated from the front panel, when used fo
benchtop testing.
Now that you have unpacked the instrument and plugged itus tédie a
look at the main elements of the Front Panel. These ara show
explained in brief below.

Channel 1 Selection Navigation ~ Rotary Knob Trigger Waveform Advanced Special
USB Host Channel Coupling Keys Cursor Keys Modes Type Modes Function Keys
Channel 2 Selection ﬁ
L5 AgilentTechnologies 51 Eurel
|.> Recall
— Utility
(e =
Help
Ly ! L
5 Loca
CoooooeEs
Power Switch ~ Menu Softkeys Cancel Numeric Keypad Inputs / Outputs
Graph / Local
Frontpanel of the 81150A
Channel 1 Selection ——
: _ Navigation Rotary Knob  Trigger Waveform Advanced Special
USB Host Channel Coupling Keys Cursor Keys  Modes Type Modes  Function Keys
Channel 2 Selection — % & ¢ ¢ ¢ &
H Agilent Technologies ﬂ;]ﬂgﬁnma.’.ﬁﬁ"."ﬁm ] = = - ’” - = —) —
P-(ch1 }
o]
9 L]
o |
— Local
A ©Cooo e |w
T T Graph / Local
Power Switch Menu Softkeys  Cancel Numeric Keypad Inputs / Outputs

Frontpanel of the 818DA




Installing the 81150A/81160A

Keys/Switch Function
PowerSwitch Used to switch on and off the instrument
USB TheFront Panel contains a USB host connector. It is intended to

connect USB drives to store instrunsates and waveforms on an
externamemory.

Menu Softkeys

The five keys below the main display screen are called softkeys
(softwarecontrolled keys). Thmirrent function of each softkey is
indicated in the corresponding box on the displeyMore softkey
switches to the next layer of softkeys on the current screen.

Cancel

Cancels the selection and helps you exit out of a screen

Ch 1Selection

Selects channel 1 as to be controlled from the front panel.

Ch 2 Selection

Selects channel 2 to be controlled from the front panel.

Channel Coupling

Enables/disables the channel coupling.

Refer to the 81150d 81160A)ser Guide for more information o
Channel Coupling.

Unlike all the other keys on the Front Panel, the Coupling
not protruded or alleviated. It is flat and is embedded insid
instrument. This is done intentionally to avoid accidental
pressing of the coupling key as pressing itdvouverwrite the
settings.

GrapltiLocal

In Local Mode: Toggles between textual and graphical represen
of the waveform.

In Remote Mode: Switch back to local operation.

Numeric Keypad,
Cursor Keys,
Rotary Knob

These keys are used to select ammtlify parameters when operatir
the instrument

Navigation Keys

Usedto navigate between the parameters on the screen. These
provide an alternative method of navigation to the softkey menu

Inputs/Outputs

TheEXTERNAL ld&n be used to conneah external arming
source (triggered or gated modes).

81150/only: TheTRIGGER Oldiarks the start of the pulse
period or of parts of a pattern

81150A and 8116@etting Started Guide 11



Installing the 81150A/81160A

Keys/Switch

Function

81150/0nly: TheSTROBE Ouiarks beginning and end of §
burst marks the beginning of a sweep and outputs the
modulation signal.

81160Aonly: TheSYNC OUgGonnectorThelLogical TRIGGER
Signalor the LogicaBTROBBEignalcan be routed to the SYN
OUT.

TheOUTPUTonnectors provide the signal output (normal
inverted) and the indicators show the currentestathe
output (on or off).

Special Function Keys:
Store/Recall,Utility; Help

TheSTORE/RECAKkEY can be used &iore to/recall from to4
individual settings in the instrument memory

TheUTILITXey provides access to system settings, outpulifeenp
and clock reference configuration,-sedt and self calibration
functionalities.

TheHELKK ey pr ovi des ac cleultim hetpsysten
or in warning or error state, access to Warning/Error Report scre

Trigger ModeKeys

Thefollowingtrigger modes aravailable
Continuous
External Triggered
External Gated
Internal Triggered
Manual
TheMAN key can be used to manually triggregatethe instrument

Refer to the 81150d 81160AJser Guide for more information o
the TriggeModes.

Waveform Types

Includes standard waveforms andgeéned arbitrary waveforms.

Refer to the 81150A User Guide for more information on the
Waveform Types.

Advanced modes of
Operation

There are three advanced modes of operation available:
Modulation Selects the modulation type from AM, FM, PM
FSK, PWM.
Sweep For frequency sweeps.
Burst Repeats selected waveform n times.
Refer to the 81150#d 81160AJser Guide for more information o
the Advanced Modes of Modulation.
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Note To get catextsensitive help on any frepanel key or menu softkey
press and hold down that key.

81150A and 8116@etting Started Guide 13



Installing the 81150A/81160A

2.2 The FrontPanel Display at a Glance

Introduction This section explains the Menu and the Graph mode as seen on the F
Panel of the 81150#d 81160A

2.2.1 Menu Mode

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

SELUEHTSE 1 333333333333 MHz | -4— Channel Information
Amplitude
Offset

Load Imp

Outp Imp
Polarity 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

Numeric Readout —'—» 1.333333333333 M Hz &‘ (Frequency Coupling)

Load out Units
Impedance §Impedance

Softkey Labels




Installing the 81150A/81160A

2.2.2 Graph Mode

Introduction Graph |

To enter the Graph mode, press

Graph
To exit, press th LI key again.

key.

Note Notall screens do have a graphical representation.

The trigger mode screen will always be in textual mode, even if graph
is enabled.

1.000

0.000 ¥

Continuous
Continuous

L 1.000008000000 MHz ~ { M|

81150A and 8116@etting Started Guide 15



Installing the 81150A/81160A

2.3 TheRearPanel

Introduction The rear panel contains:
GPIB connector
USB device connector
LAN connector
These three are used for remote control of the instrument.

Channel 1 Modulation In

Channel 2 Modulation (& channel instrument only)
10 MHz Clock Rét

10 MHz Clock Réfut

A USB Host Connector is used to connect external USB storage devi
storirg instrument settings or software updates.

Rear panel of the 81150A

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

Chamel 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

©O© 00 ~NO Ok WN P
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DOOO

coocoeen® o

[OIOIZINGICIGIOICIOIZINISISIOISICIZICINIOISIDINISIUIGINIS

Fl=l=ls]=]=]jl=]l=]=]=]=]=]=]e]l=]=]=]

DINIGIDIG)

[O)O)ele I DJeIO) 1) DIe)e)

OCO0000O

Q@0O0000Y

[GIGICIZISIGINIGIGISISIZISIINIGINICISI NI DICIS)

OO OOC

o ®

{8 )

Rear panel of the 86QA

External 10 MHz Referengput Terminal

1
2

External 10 MHz Referenagtfidit Terminal

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 forteeprogramming)

LAN Interface Connector

5
6
7
8
9

GPIB Interface Connector

Power

17
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Getting $arted

o oo 3  Getting Started

Introduction The intention of this chapter is to give the necessary steps to set up g
signals for firstime users of the 8115B4160A

This chager provides examples for the following types of signals:

Setting up a Clock Signal

Setting up a Pulse Signal

Setting up a Continuous Burst
Setting up ariggeredurst

To output a MdulatedVaveform

To output an FSKaveform

To output a Frequency Sweep
Setting up driggered Frequen8neep
Coupling betwee@hannels

Adding up Ginnell and Cannel2

Remarks All screenshots in this chapter have been made using an 81150A. Th
81160A default settings in the User Interfeileshow different default
settings at some location8lso, the measurement results displayed in tl
chapter have been madith an 81150A. The measurement results fron
81160A will differ as e.g. the 81160A can generate faster transition tir




Getting Started

3.1 Setting up a Clock Signal

Task To set up a continuous clock signal BthMHz fequencya dity cycle of
50% a hgh Leveof 2.5 Vand a lowdvel of 0.0 V

Duty Cycle = 50%

OOV e o o o

81150A and 8116@etting Started Guide 19



Getting Started

Selectinga Square To set the operating mode and trigger mode as required, do the follov

Waveform

Before setting any valueseps theStore/Recallkey and presthe
Set to Defaults softkey.Confirm the actioby pressing th&es
softkey.

Pressthe Ch 1key to select channel 1.

Press thenormal and inverted outgtgtys to enablbothoutputs of
channell.

TheConinuoustrigger mode is enabled by default. Therefore, we
onlyneed to seleca square waveforio select a square wavefori
simply pess theSquarekeygiven on the Front Pan€his brings
you to thefollowing screen.

FCLIEREY  1.000000000000 MHz |
Delay C > Amplitude
Duty Cycle 50.0 % Offset

Load Imp
Outp Imp
Polarity Normal

Continuous
Continuous

1.000008000000 MHz

. MORE
.:A’»;" DUt/CYde

Important Tip

Pressing théeriodsoftkey selects period and presgt again
toggles ta-requencysoftkey.

If the Frequencyoftkey is already selectatb not press it again as
it will toggle to thderiodsoftkey.



Getting Started

Selecting - Press thdrrequencysoftkey and set the frequency to 50 MHz.
Frequency . For setting the value, you can useNueneric Keypad or the Rotar
Knob.
From the various available options, choosddbiged uniby simply
pressingt.

FCUUELEE 1000000000000 MHz |
Delay 0.000 5 Amplitude
Duty Cycle 50.0 % Offset

Load Imp
Outp Imp
Polarity Normal

Continuous
Continuous

50] L]
ﬂﬂﬁﬂﬂ

Selecting Duty - The value obuty Cycle isset to50% by default. Therefore, there i:
Cycle no need to change it.

Frequency S50

Delay 0.000 s Amplitude 1.000 ¥,
Duty Cycle Offset
. Load Imp
Outp Imp 50 ¢
Polarity Normal
Continuous
Continuous
50.8 %

81150A and 8116@etting Started Guide 21



Getting Started

Selectng the Ampl - This can be done by navigating to the field using the navigation
or Offset voltage or by pressing thamplor Offsetsoftkey.

Frequency S50 J0C 0 MHz
Delay Amplitude  1.000 ¥,
Duty Cycle
Load Imp
Outp Imp =
Polarity Normal
Continuous
Continuous

L 0.000800 V.. =

! Load Qut Polarity MORE
Impedance §Impedance S 20f3

Switch to - Press theAmplor Offsetsoftkey again and then select HighdlLloy
High/Low Level pressing the corresponding softkey.
representation

Frequency 50 4
Delay 0 > Amplitude  1.000 W,
Duty Cycle 50.0 %
Load Imp
Outp Imp
Polarity
Continuous
Continuous

L Amplitude/Offset




Setting the Low
Level

Getting Started

Select the Low Level by pressinglibes softkey, or by using the
navigation keys.

Set the value to 0.0.Use the numeric keypad, or the navigation
cursorand rotary knoto set thevalues.

Select the appropriate unit shown in the following screen.

Frequency 5SC MHz
Delay : High
Duty Cycle 50.0 % Low
Load Imp
Outp Imp
Polarity Normal
Continuous
Continuous

| o L

Setting the High
Level

Select the High Level by pressingHiighsoftkey, or by using the
navigation keys.

Set the value to 2.5 Use the numeric keypad, or the navigation
cursorand rotary knoto set the values.

Select the appropriate unit shown in the following screen.

Frequency S0

Delay 0 ; High

Duty Cycle 50.0 9% Low
Load Imp
Outp Imp
Polarity
Continuous
Continuous

81150A and 8116@etting Started Guide 23



Getting Started

Programming
Example

# Reset the instrument to start from a defined, default status.
*RST

# Switch off the automatic display update to increasgranaming

# speed
:DISPlay OFF

# Set the output function of output 1 to square
:FUNCtion1l SQUare

# Set the frequency to 50 MHz, the duty cycle to 50%

# Settings are programmed for output 1.
:FREQuencyl 50MHZ
:FUNCtion1:SQUare:DCYCle 50

# For example, theame settings for the optional second channel will
# look like as follows:

#:FUNCtion2 SQUare

#:FREQuency2 50MHZ

#:FUNCtion2:SQUare:DCYCle 50

# Set the high level to 2.5 Volts, the low level to 0.0 Volts.
'VOLTagel:HIGH 2.5V
'VOLTagel:LOW OV

# Enable tle output 1 and the complement output 1.
:OUTputl ON
:OUTputl:COMPlement ON




Getting Started

Oscilloscope The followingmageshows the signal as displayed on the Agilent 5481(
screenshot Infinilum Oscilloscope. Use the Trigger Out to trigger the scope.

Note The waveform has been generated with an 81150A

81150A and 8116@ettingStarted Guide 25



Getting Started

3.2 Setting up a Pulse Signal

Task

To set up a continuous pulse signal with 20 ns period, a width of 10 n
high Level of 3.3 V and a low level of 0.0 V.

Pulse Width = 10 ns

Period = 20 ns




Getting Started

Selectig a Pulse  To set the operating mode and trigger mode as required, do the follov
Waveform - Before setting any values, press $tere/Recallkey and press the
Set to Defaultssoftkey Confirm the action by pressing Wes
softkey.
PressCh 1lkey to séct channel 1.
Press the normal and inverted output keys to enable both outpt
channel 1.
TheContinuousgrigger mode is enabled by default. Therefore, we
only need to select a Pulse waveform. To select a Pulse waveft
simply press thBulsekey gven on the Front Pang&his brings you
to the screen shown below

Frequency 1000000000000 MHz |

Delay 0.000 = Amplitude
Width 0 ns Offset
Lead Edge Sns Load Imp
Trail Edge 2.5ns Outp Imp
Polarity Normal
Continuous
Continuous

L 1000008000000 MHz

width Lead Edge T?FRE

81150A and 8116@etting Started Guide 27



Getting Started

Pressing thé&requencyoftkey selects frequency. Press it again 1

Selecting

Frequency toggle toPeriodsoftkey. Set the value of the Period to 20 ns.
For setting the value,lyaan use the Numeric Keypad or the Rotz
Knob.
From the various available options, choose the desired unit by :
pressing it.

Period 1.00000 ps
Delay 0 :  Amplitude |
Width S0.0 ns Offset
Lead Edge 25ns Load Imp
Trail Edge ' s Outp Imp
Polarity Normal
Continuous
Continuous
20' wF ]

N
] MORE
Ao i Ir' Z




Getting Started

Selecting Width - Press thaVidth softkey and set the value to 10 ns.
The default value is set to Width althouwd Width softkey contain:
Width, Duty CycleandTrail Delayepresentations.

For setting the value, you can use the Numeric Keypad or the R
Knob.

From the various available options, choose the desired unit by :
pressing it.

Period 20,00 ns
Delay g ;  Amplitude
width Offset
Lead Edge : t-_-:. Load Imp
Trail Edge : s Outp Imp
Polarity

Continuous

Continuous

| 10] (>
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Getting Started

Setting he Lead - Press thd_eadEdgesoftkey to set the Lead Edge value.

Edge - Set the value to 3 ns.
For setting the value, you can use the Numeric Keypad or the R
Knob.
Toset the value of Lead Edge in %, press the Lead Edge softke
again.
From the variousvailable options, choose the desired unit by sir
pressing it.

Period )

Delay i ;  Amplitude
Width 10.0 ns Offset
Lead Edge Load Imp
Trail Edge :--:' Outp Imp
Polarity

Continuous

Continuous

2B ns ™~
.

Period 20,00 ns
Delay 0 ;  Amplitude
Width 10.0 ns Offset
Lead Edge Load Imp
Trail Edge :--:' Outp Imp
Polarity

Continuous

Continuous

| E A\




Getting Started

Setting the Trall Pressthe More softkeyto go to theTrail Edgesoftkey to set tharail

Edge Edge value.
Set the value té ns.
For setting the value, you can use the Nimieypad or the Rotary
Knob.
Press theTrail Edgesoftkey again to choose a different asit
shown in the subsequent screenshot.

Period DL
Delay 0. Amplitude
Width 0.0 ns Offset
Lead Edge 2.0ns Load Imp

Trail Edge Outp Imp .
Polarity Normal
Continuous
Continuous

28 ns

Load MORE

81150A and 8116@etting Started Guide
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