
Agilent 33500 Series 
Waveform Generators

PRBS Pattern Generation

Technical Overview

Testing digital devices typically requires sending a series 

of alternating high and low voltage values (bits) to the 

device under test (DUT). If these bits are easily predict-

able, the test coverage will be limited to a small set of 

possible scenarios. For this reason, it is often helpful 

to send a near-random stream of bits, such as the one 

shown in Figure 1, to the DUT.

To generate this type of bit stream, the Agilent 33500 

Series waveform generators include a pseudo-random 

binary sequence (PRBS) waveform generator. A PRBS 

waveform is generated by a linear feedback shift register 

(LFSR) like the one shown in Figure 2.

 

The branches after register cells 5 and 9 are called taps, 

and the configuration of the LFSR and its taps determines 

the PRBS waveform.

Figure 1. A near-random stream of bits

Figure 2. A linear feedback shift register
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How to generate a PRBS waveform from the 
front panel

From the front panel, press [Waveforms] > More > PRBS 

> [Parameters]. You can then specify the polynomial 

function used to generate the sequence (7, 9, 11, 15, 20 or 

23 register cells), the bit rate at which the sequence plays 

(up to 50 Mbps), and an edge transition time that is used 

for both rising and falling edges.

How to generate a PRBS waveform using SCPI

You also can generate PRBS waveforms using the Standard 

Commands for Programmable Instruments (SCPI) program-

ming language. The equivalent SCPI commands are:

Summary

Use the PRBS waveform to improve the robustness of your 

digital device tests. By sending a near-random bit stream to 

your device, you can test your device under a wide variety 

of conditions.

Figure 3. PRBS menu

FUNCtion:PRBS:DATA 

{PN7|PN9|PN11|PN15|PN20|PN23}

The number after the PN 

specifies the LSFR length. 

An LFSR of length L results 

in a bit sequence of length 

2L-1.

FUNCtion:PRBS:BRATe <bit_rate> The <bit_rate> can range 

from 1 Mbit/s to 50 Mbit/

sec

FUNCtion:PRBS:TRANsition[:BOTH] 

<seconds>

The edge transition time for 

leading and falling edges, 

from 8.4 ns to 1 μs.
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Agilent Advantage Services is committed to your success 

throughout your equipment’s lifetime. To keep you competi-

tive, we continually invest in tools and processes that 

speed up calibration and repair and reduce your cost of 

ownership. You can also use Infoline Web Services to man-

age equipment and services more effectively. By sharing 

our measurement and service expertise, we help you create 

the products that change our world.

www.agilent.com/find/advantageservices

www.agilent.com/quality

Quality Management SystemQuality Management Sys
ISO 9001:2008

Agilent Electronic Measurement Group

DEKRA Certified

Agilent Email Updates

www.agilent.com/find/emailupdates

Get the latest information on the products and 

applications you select.  

www.lxistandard.org

LAN eXtensions for Instruments puts the power of 

Ethernet and the Web inside your test systems. Agilent 

is a founding member of the LXI consortium.

Agilent Channel Partners

www.agilent.com/find/channelpartners

Get the best of both worlds: Agilent’s measurement 

expertise and product breadth, combined with channel 

partner convenience. 

www.axiestandard.org 

AdvancedTCA® Extensions for Instrumentation and 

Test (AXIe) is an open standard that extends the 

AdvancedTCA for general purpose and semiconductor 

test. Agilent is a founding member of the AXIe 

consortium. 

www.pxisa.org

PCI eXtensions for Instrumentation (PXI) modular 

instrumentation delivers a rugged, PC-based high-

performance measurement and automation system.


