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The 81150A Pulse Function ° 1 uHz—120 MHz pulse generation with variable rise/fall time
Arbitrary Noise Generator

. 1 uHz—240 MHz sine waveform output
at a Glance
. 14- bit, 2 GSa/s arbitrary waveforms
. 512k samples deep arbitrary waveform memory per channel
. Pulse, sine, square, ramp, noise and arbitrary waveforms
. Noise, with an adjustable crest factor, and signal repetition
time of 26 days
. FM, AM, PM, PWM, FSK modulation capabilities
. 1 or 2 channel, coupled and uncoupled
. Differential outputs
. Two selectable output amplifiers:
. High bandwidth amplifier
Amplitude: 50 mVpp to 5 Vpp; 50 Q into 50 Q)
100 mVpp to 10 Vpp; 50 Q into open
Voltage window: £5 V; 50 Q into 50 Q
+ 10 V; 50 Q into open
+9V;5Qinto 50 Q
. High voltage amplifier
Amplitude: 100 mVpp to 10 Vpp; 50 Q into 50
200 mVpp to 20 Vpp; 5 Q into 50 Q , or 50 Q
into open
Voltage window: = 10 V; 50 ) into 50 Q
+20V; 5 Qinto 50 Q or 50 ( into open
. Glitch free change of timing, parameters (delay, frequency,
transition time, width, duty cycle)
. Programming language compatible with Agilent 81101A,
81104A, 81105A
. ISO 17025 and Z540 calibration
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Introduction

Coupling between channels:

Agilent pulse generators are focused on high signal integrity to provide
clear, stable and repetitive signals. This is required for all kinds of DUT
development in R&D, followed by dedicated stress test with distorted
and real world signals. A key and unique feature of the Agilent 81150A
Pulse Function Arbitrary Noise Generator is to combine two independ-
ent output channels. There are two ways of doing this. Either couple
the channels or add the channels together.

Required Equipment for this Lab:

1. 1x Agilent Pulse Function Arbitrary Noise Generator with two
output channels (81150A incl. opt. #002)

2. 1x Agilent Oscilloscope DSO or MSO6104A incl. 4x BNC
cables

How to hook up the instruments:

1. Connect ‘OUTPUT 1’ (81150A) to channel 1 (Scope)

2. Connect ‘OUTPUT 2’ (81150A) to channel 2 (Scope )

3. Connect ‘STROBE OUT 2’ (81150A) to Channel 3
(Scope )

4. Connect ‘TRIGGER OUT 2’ (81150A) to channel 4
(Scope)

In this lab it is shown how two channels can be coupled, so that the
instrument behaves like a two-channel instrument with only one time-
base. As a result of coupling, the output function and all other param-
eters like burst, sweep and modulation are also kept identical.

The very first task you should always do, is to reset the instrument to
default settings (‘STORE/RECALL’ and ‘SET TO DEFAULTS’).
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1) Setup the first channel

1.00000 s _ 1. Select ‘CHANNEL 1’
Amplitude 2. Enable ‘CONTINUOUS TRIGGER MODE*
d 3. Select ‘PULSE WAVEFORM’
ale 4. Enter the pulse shape parameters:
Outp Imp
Polarity Frequency: 1 MHz
Continuous o Delay: 0 ns
Conkinuous .
Amplitude: 2.000 Vpp
7 so] £x Offset: 1VDC
2) Setup the second channel
GLEed 1.000000000000 M-z | 1. Select ‘CHANNEL 2’
s  Amplitude 2. Select ‘SINE WAVEFORM'’
SUEC 3. Enter the sine wave parameters:
E::: i:z Frequency: 2 MHz
Folarity Delay: 10 ns
ankinnns Amp].itude: 3.000 Vpp
Conkinuous
Offset: 0VDC
2 i
3) Enable the trigger mode
xternal Ir - 1. Select ‘TRIGGER MODE’ for Ch2
'":%h TTL ULgge GESILRE: ) Select ‘SINEWAVE’ as trigger signal
pedance 50 O Source E
Trg'd b . 3. Enter trigger source (e.g. External In)
Trigger Out TTL 4. Triggered by rising edge
SRRSO 5. Set ‘TRIGGER OUT’ and ‘sTROBE oUT’ to TTL or ECL
Continuous
External Trigger
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4) Setup the burst length

of Cycles |2 _ -1 Set the burst length for channel 2.
Start Phase

Cantinuous
Burst External Trigger

9) Switch back to channel 1 This enables coupling of both channels. Since channel 1 is currently
and enable coupling selected, the settings of channel 2 will be adjusted to match the set-

tings of channel 1. As a result the following parameters of channel 1
are copied to channel 2:

Waveform: pulse wave is applied to Channel 2
(incl. all parameters without delay)
Trigger mode: changed from, ‘TRIGGER MODE'’ to

‘CONTINUOUS BURST’: set to ‘OFF’

Agilent 81150A Pulse Function Arbitrary Noise Generator 5
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Channel adding

(this requires a two channel

instrument)

1) Setup the first channel

5 Amplitude .
Offset

Load Imp

Outp Imp
Folarity

Continuous
Continuous

500]

2) Setup the second channel

Tequency

Width
Lead Edge
Trail Edge

Load Imp
Outp Imp
I-'l:llarl

Continuaus
Continuous

200]

Coupled Channels

| v st v )

In this exercise we add the output signals of the two independent
output channels together. This is the only way to generate distorted
signals out of standard waveforms. Even more flexibility is provided

when using Arb based signals on one channel.

Please reset the instrument to default settings (‘STORE/RECALL’ and

“SET TO DEFAULTS )

Ll e

Frequency:
Width:
Delay:
Amplitude:
Offset:
Lead Edge:
Trail Edge:

Select ‘CHANNEL 1’

Enable ‘CONTINUOUS TRIGGER MODE’
Select ‘PULSE WAVEFORM’

Enter the pulse shape parameters:

1 MHz
500 ns

0 ns
3.000 Vpp
0 VDC

75 %

50 %

Note: Make sure that the channels are not coupled
(Coupling key is not highlighted).

Enter the pulse shape parameters:

Frequency:
Width:
Delay:
Amplitude:
Offset:
Lead Edge:

Trail Edge:

Demo Guide

1 MHz

10 ns

200 ns
2.000 Vpp
0 VDC

2.5 ns

2.5 ns
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3) Perform channel addition

Bmplifier Type 1 g 1. Select ‘CHANNEL 1’
EpliiegEangs 2. Press ‘UTILITY KEY’ and choose the ‘OUTPUT SETUP’ softkey

3. Press the ‘CHANNEL ADD’ key once. To reset it to separate
channels, press the key again.

W Low Limit -10,00 4
Conkinuous OUT1=Ch.l + Ch.:

Continuous Coupled Channels

Added at Output 1

4) View the resulting waveform
on an oscilloscope

/d Note:

In this mode it is important to have chosen the right amplifier type.
Remember, there are two modes. First, the full bandwidth provides a
frequency range of +/- 5V, the max. Amplitude mode provides a range

; of +/- 10 V. To change these settings go to ‘UTILITY, OUTPUT SETUP’
% and press the softkey ‘AMPLIFIER TYPE’.

Agilent 81150A Pulse Function Arbitrary Noise Generator 7
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A) How to generate
customer based waveforms
and add noise

Creating and storing an
arbitrary waveform

1) Setup the first channel

SHPENEE  1.000000000000 ViHz |
s Amplitude

Offset

Load Imp
Outp Imp
[SE  Polarity

Continuous
Continuous

1.000008000000 MHz ~ [W

Agilent pulse generators are focused on high signal integrity to
provide clear, stable and repetitive signals. Individual and customer
based signals can stimulate real world stress tests. Very often specific
setups and circumstances lead to abnormal behaviors of DUTs. This
behavior is seen and can be measured by oscilloscopes.

A key feature of the Agilent 81150A Pulse Generator is to define
individual signals and also to provide signals which are filed by an
oscilloscope. The third way to generate specific wave forms is to use
IntuiLink which runs on each PC.

Required Equipment for this lab:

1. 1x Agilent Pulse Generator with 2 output channels
(81150A incl. opt. #002)

2. 1x Agilent oscilloscope DSO or MSO6104A incl. 4 x BNC
cables

How to hook up the instruments:

1. Connect ‘OUTPUT 1’ (81150A) to Channel 1 (Scope)

2 Connect ‘OUTPUT 2’ (81150A) to Channel 2 (Scope)

3. Connect ‘STROBE OUT 2’ (81150A) to Channel 3 (Scope)
4 Connect ‘TRIGGER OUT 2’ (81150A) to Channel 4 (Scope)

This lab gives an example which shows you how to create and store
an arbitrary waveform from the front panel.

The very first task you should always do, is to reset the instrument to
default settings (‘STORE/RECALL’ and ‘SET TO DEFAULTS”).

1. Select the arbitrary waveform function on channel 1
2. Enter the waveform parameters:
Frequency: 10 MHz
Delay: 0 ns
Amplitude: 3.000 Vpp
Offset: 0VDC
3. Start the editor ‘EDIT WAVEFORM’ and create a new one

Agilent 81150A Pulse Function Arbitrary Noise Generator
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2) Define the customized
waveform

freate new waveform
| Initial #Points ]
Interpolation

Auto Update Off

Continuous
Continuous

3) Define the waveform points

Continuous
Continuous

o1

4) Store the waveform in the
memory

1. Enter the number of waveform points (max. nb. is 16384)

2. Enable the linear interpolation to have straight-line
connection between points. Auto update means that changes
in the editor are immediately applied to the output.

3. Press the ‘EDIT’ softkey.

1. Start with point #1. The values on the Y-scale are in the range
from -8191 to +8191. This span reflects the amplitude in Vpp.

2. Go to the next points by pressing ‘NEXT POINT’ or enter the
number of point you want to edit.

3. Enter the following points:
#1: X=0 =-8191

#2: X=3279 Y=8191
#3: X=6554 Y=4096
#4: X=11469 Y=-8191

You can now enter additional points or remove them. Simply go to the
point you want to edit, then press insert or delete. With the equidis-
tant spacing all points in the waveform get an equal distance from
one-another.

END Edit applies the waveform to the hardware and exits the editor.
In this case, the waveform is stored in the volatile memory! When
switching off the instrument, this waveform is deleted.

‘STORE IN NON-VOLATILE’ saves the waveform permanently on the unit. In
this case, assign a name and/or save it to an USB memory stick.

The arbitrary waveform can be generated by the Agilent 81150A Intu-
iLink Waveform Editor as well. The editor is part of the product CD.
Please ensure that you have the IVI com driver installed.

Agilent 81150A Pulse Function Arbitrary Noise Generator 9
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B) Add Noise to the ARB
waveform (this requires a
two channel instrument)

1) Setup the second channel
and generate noise

PDF [G=V=CRIOEER-IIN Amplitude

Offset

Load Imp
Outp Imp

Continuous
Continuous

Gauss (CF 4.8)

- | A -

2) Perform channel addition
Emplifier Type m Tlalig]
Amplifier Range

(sLELLTEGLN Added at Cutout 1 |
Yoltage Limits Off
High Limit 10.00 %  Low Limit -1

Continuous OUTL = h.d + Ch,
Continuous Coupled Channels

Added at Output 1

In this exercise we generate noise on channel two and add it to the
output signal of channel one.

1. Enable channel 2 and select the ‘NOISE’ button on the
keyboard

2. Select PDF (Probability Density Function). This is defined as
the amplitude distribution.

3. Select the equivalent Crest Factor (CF). CF is defined as the
ratio between amplitude in Vp to RMS.

4. Enter the amplitude and offset

On the oscilloscope you can see how the different parameters influ-
ence the noise itself.

1. Select channel 1
2. Press ‘UTILITY’ key and choose the ‘OUTPUT SETUP’ softkey
3. Press the ‘CHANNEL ADD’ key once. To reset it to separate

channels, press the key again.

Note: In this mode it is important to have chosen the right amplifier
type. Remember, there are 2 modes. First, the full bandwidth provides
a frequency range of +/- 5 V, the max. Amplitude mode provides a
range of +/- 10 V. To change this setting go to ‘UTILITY’, ‘OUTPUT
SETUP’ and press the softkey ‘AMPLIFIER TYPE’.

10 Agilent 81150A Pulse Function Arbitrary Noise Generator
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3) Remote control of the 81150A

The Agilent 81150A is LXI Class C compliant and therefore has a web
browser installed. It is very easy to control the unit via a web server.

Once setup, all functions and keys can be accessed via mouse control

instrument very easy.

LAN network.

In this additional exercise, connect to the instrument via the local

of the hosting PC. Even screen-shots of the unit or the configuration
screen can be captured. This makes documentation and the use of the

Continuous
Continuous

FEXT - Agilent Tgchnulugies'm1‘50AVDEODODODBVB1150A - Agilent’s 81150A Pulse Function Arbitrary - Microsoft Internet Explorer p

Connect the instrument to the LAN.

Look up the IP address.

The IP address can be found under ‘UTILITY’,

‘I/0 INTERFACES’ and then select ‘LAN’.

Go to the controlling PC which is also connected to the LAN
and open the installed WEB-browser. Simply enter the IP
address of the 81150A in the address line or the hostname.
Finally, press the ‘BROWSER WEB CONTROL’ button and
enter the password. The password is AGT81150.

File Edit View Favorites Tools  Help

Qe - © -

R @ G P Soreee @ @55 - @E DS

Address | @] hitp:fj134.40.61.147findex bkl

Browser

Wets Gontol
Viow £ Modity
Configuration

Continuous
Continuous

L 1.800000000000 MHz

Applet Applet started

@ Intemet

Agilent 81150A Pulse Function Arbitrary Noise Generator
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How to configure the 81150A

Product/Option Description USs$ DDP Configuration
81150A 1-0r-2 channel 120 MHz Pulse $0.00
Function Arbitrary Noise Generator
81150A-001 One output channel for 81150A $9,004 Please select either option #001 or
#002. One option is mandatory.
81150A-002 Two output channels for 81150A $13,248 Upgrade from one to two channels
not available.
Accessories and Options
81150A-DOC Documentation $62.40 Optional; this is printed documenta-
tion. Also available on CD.
81150-1CP Rackmount and handle kit $98.80 Optional
81150A-1A7 1S017025 compliant calibration and  $416 Optional
certificate
81150A-1A6 Z540 compliant calibration and $416 Optional
certificate
Accessories
Product/Options Description
5962-0476 Calibration certificate

81150-10101

Agilent user SW media kit

81150-68301

Packaging assy

8121-0905 Cable-Assy USB Type A-B 3M LG

9222-1364 BAG-STAT-SHLD-POLYM/MET ALY/POLYM FLM
9222-1368 BAG-STAT-SHLD-POLYM/MET ALY/POLYM FLM
9230-0333 Envelope - CAL CERT

9320-6687 ROHS ADDENDUM for Pulse Pattern Generator

E2094-60003

10 LIBRARIES MEDIA SUITE

Choose the right Agilent

oscilloscope to get the
most out of your stimulus

12

Stimulus and Response Solutions

Bandwidth Oscilloscopes

50 MHz 80 MHz

8GHz  DS080804B
6GHz  DS080604B

3GHz DSO080304B
2GHz  DS080204B

D/MS0 605x
D/MSO0 8064A

DS0 3202A

500 MHz
600 MHz

200 MHz

Agilent 81150A Pulse Function Arbitrary Noise Generator

81104A
81105A

81101A

Demo Guide

Pulse Pattern Generators

120 MHz

81150A

165 MHz

81110A
811M1A

330 MHz

81110A
81112A

400 MHz

81130A
81131A

660MHz ~ 3.35GHz  12.5Gbs

N4903A

811334 -G07,-G13

81134A
81130A
81132A
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For the latest version of this document, please visit our website
at www.agilent.com/find/81150 and go to the Product Library.

LXI

www.Ixistandard.org

LXI is the LAN-based successor to GPIB,
providing faster, more efficient connectiv-
ity. Agilent is a founding member of the
LXI consortium.

Agilent Email Updates

Agilent '
Open =0
www.agilent.com/find/open
Agilent Open simplifies the process of connecting and program-

ming test systems to help engineers design, validate and manu-
facture electronic products. Agilent offers open connectivity for a

broad range of system-ready instruments, open industry software,

PC-standard 1/0 and global support, which are combined to more
easily integrate test system development.

@ Agilent Direct

www.agilent.com/find/agilentdirect
Quickly choose and use your test equipment
solutions with confidence.

Remove all doubt

Our repair and calibration services will get your equipment back
to you, performing like new, when promised. You will get full
value out of your Agilent equipment throughout its lifetime.
Your equipment will be serviced by Agilent-trained technicians
using the latest factory calibration procedures, automated repair
diagnostics and genuine parts. You will always have the utmost
confidence in your measurements. Agilent offers a wide range
of additional expert test and measurement services for your
equipment, including initial start-up assistance on site education
and training, as well as design, system integration, and project
management.

For more information on repair and calibration services, go to:
www.agilent.com/find/removealldoubt

For more information on Agilent Technologies’ products, applications or
services, please contact your local Agilent office. The complete list is
available at:

www.agilent.com/find/contactus
Phone or Fax

United States: (tel) 800 829 4444

(fax) 800 829 4433

Canada: (tel) 877 894 4414

(fax) 800 746 4866
China: (tel) 800 810 0189

(fax) 800 820 2816
Europe: (tel) 31 20 547 2111
Israel: (tel) 972-3-9288-504/544
Japan: (tel) 0120 (421) 345

(fax) (81) 426 56 7840
Korea: (tel) (080) 769 0800

(fax) (080)769 0900

Latin America: (tel) (305) 269 7500

Taiwan: (tel) 0800 047 866

(fax) 0800 286 331

Other Asia Pacific Countries: (tel) (65) 6375 8100

(fax) (65) 6755 0042
Email: tm_ap@agilent.com
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