
Introduction
Agilent Technologies pulse generators
are used for testing radar communi-
cation systems in the military indus-
try, and as demonstrated in this prod-
uct note, the aviation industry.

A trigger pulse train of double pulses
is sent from the control tower's radar
system to an airborne plane. The
plane responds with a standard sig-
nature signal which is sent back to
the control tower.  This occurs up to
450 times per second.  The control
tower receives the signal, recognizes
its signature, and then analyzes the
delay to determine the distance
between the tower and the airborne
plane.

To test a radar system on a regular
basis, an 81110A is used to simulate
the signature signal. Varying the delay
from the external trigger to the start
of the output signal, various dis-
tances from the control tower can be
simulated. This delay can be up to 
2 ms. Therefore it has to be created
by leading zeroes added to the signa-
ture signal.

Due to the legal safety requirements,
it is critical to have very accurate
edge placement of the pulses. After
self-calibration, the 81110A can pro-
vide a sufficient frequency accuracy
below 1% without PLL.

Required equipment for Lab 1:
• 1x Pulse/Pattern Generator 

(81110A + 2x 81111A, 81104A +
2x 81105A or 8110A + 2x 81103A)

• 1x Infiniium oscilloscope
• 2x BNC cables

How to hook up the instruments:
1. Connect ‘STROBE OUT’ (pulse/pat-

tern generator) to ‘Trig In’ (scope).
2. Connect ‘OUTPUT 1’ (pulse/pattern

generator) to Channel 1 (scope). 
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Figure 1: The setup of an Agilent pulse generator and an Agilent 
Infiniium oscilloscope

Figure 2: Simulated Signature Signal
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What do we need to simulate the
response signal of an airborne
plane?

We need:
• externally triggered pulses 
• at 0.6 MHz frequency (figure 3)

• a programmable bit pattern
• of RZ pulses 
• and highest possible frequency

accuracy (figure 4).

Now let’s set up the instruments as
shown in the screen shots.

First, reset the instrument by select-
ing RECALL + 0 (SHIFT, STORE + 0).

Select PATTERN mode in the 
TRG-MODE menu.

Go to the TIMING menu and set the
pulse period and width specified in
the timing diagram. Switch on output 1.

Figure 3

Figure 4
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In order to get the 2.0 ms delay, we
need to add leading zeros to the 18
bit pattern (the 81110A will not allow
us to ask for more than 1.37 ms
delay). With the RZ pulses set at 1.45
ms period we need 1,379 leading
zeros. That will give us 1,999.55 ms of
delay.

To get these leading zeros, go to the
PATTERN menu, and set the last
address to 1,397 (that is 1,379 + 18).
Then highlight CH1, select FILL 0 and
press ENTER.

Starting at address 1380, set the 
18 bit pattern of the radar signal.

Note: The pattern from address 1380
to 1397 is 111111111111111001. 

Start with setting the last bit to 1397.

Switch on OUTPUT 1 by pressing
SHIFT + 0.

Finally, have a look at the last 14 bits
of the pattern on a 54845A Infiniium
oscilloscope.

Figure 5: Agilent 54845A Infiniium oscilloscope showing the last 14 bits



Background
The 81100 family of pulse/pattern generators consists of four models covering
frequencies of 50 MHz, 80 MHz, 165/330 MHz up to 400/660 MHz.

The benefits include:

• Common operation with the easy-to-use Agilent 8110A-type graphical user-
interface.

• Common programming. All the 81100 models and the 8110A use the same
GPIB/SCPI commands.

• 100% form/fit compatibility.
• User-retrofittable channels for most models.
• Upward compatibility.
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Agilent 81110A/81104A Pulse/Pattern Generators, 5967-5984E
data sheet

The Dual Clock Gbit Chip Test, product note 2 5968-5844E

Magneto-Optical Disk Drive Research, product note 3  5968-5845E

Simulation of Jittering Synchronization Signals 5968-5846E
for Video Interfaces, product note 4 

Agilent Technologies’ Test and Measurement
Support, Services, and Assistance
Agilent Technologies aims to maximize 
the value you receive, while minimizing
your risk and problems. We strive to
ensure that you get the test and measure-
ment capabilities you paid for and obtain
the support you need. Our extensive sup-
port resources and services can help you
choose the right Agilent products for your
applications and apply them successfully.
Every instrument and system we sell has 
a global warranty. Support is available 
for at least five years beyond the produc-
tion life of the product. Two concepts
underlie Agilent’s overall support policy:
“Our Promise” and “Your Advantage.”

Our Promise
“Our Promise” means your Agilent test
and measurement equipment will meet its
advertised performance and functionality.
When you are choosing new equipment,
we will help you with product informa-
tion, including realistic performance spec-
ifications and practical recommendations
from experienced test engineers. When
you use Agilent equipment, we can verify
that it works properly, help with product
operation, and provide basic measure-
ment assistance for the use of specified
capabilities, at no extra cost upon
request. Many self-help tools are avail-
able.

Your Advantage
“Your Advantage” means that Agilent
offers a wide range of additional expert
test and measurement services, which you
can purchase according to your unique
technical and business needs. Solve prob-
lems efficiently and gain a competitive
edge by contracting with us for calibration,
extra- cost upgrades, out-of-warranty
repairs, and on-site education and train-
ing, as well as design, system integration,
project management, and other profession-
al services.  Experienced Agilent engineers
and technicians worldwide can help you
maximize your productivity, optimize the
return on investment of your Agilent
instruments and systems, and obtain
dependable measurement accuracy for the
life of those products.

Get assistance with all your 
test and measurement needs at: 
www.agilent.com/find/assist
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