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Features

•  Test up to 100,000 waveforms per   

 second with the industry’s fastest  

 hardware-accelerated mask testing  

 technology

•  Automatic mask creation using   

 input standard

• Easily download multi-region   

 masks and setups based on   

 industry standards 

•  Detailed pass/fail statistics

•  Test to high-quality standards   

 based on “Sigma”

•  Multiple user-selectable test 

 criteria

Test waveforms to specifi ed standards in seconds 
instead of hours using hardware-accelerated 
mask testing

If you need to validate the quality and stability of your electronic compo-

nents and systems, Agilent’s mask test option (Option LMT or N5455A) for 

InfiniiVision Series oscilloscopes can save you time and provide pass/fail 

statistics almost instantly. The mask test option offers a fast and easy way to 

test your signals to specified standards, as well as the ability to uncover 

unexpected signal anomalies, such as glitches. Mask testing on other oscil-

loscopes is usually based on software-intensive processing technology, which 

tends to be slow. Agilent’s InfiniiVision scopes mask test option is based on 

hardware-accelerated technology, meaning that InfiniiVision Series 

oscilloscopes can perform up to 100,000 real-time waveform pass/fail tests per 

second. This makes your testing throughput orders of magnitude faster than you 

can achieve on other oscilloscope mask test solutions. 
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Multiple test criteria

When setting up your specific mask test criteria, you can choose from multiple options 

including:

 • Run forever (with accumulated pass/fail statistics)

 • Run until a specified number of tests

 • Run until a specified time duration

 • Run until a maximum ideal “sigma” standard

 • Stop-on-failure

 • Save-on-failure

 • Print-on-failure

 • Trigger out-on-failure or on-pass

Six Sigma mask testing

Agilent InfiniiVision Series scopes are the first in the industry that can report mask test 

pass/fail statistics in “sigma” quality. InfiniiVision’s fast acquisition and waveform mask 

test rate of up to 100,000 waveforms/sec makes this possible and for the first time, 

practical. If waveform failures follow a random/Gaussian failure distribution, Six Sigma 

quality represents approximately three failures/defects or fewer out of a test sample 

of 1,000,000. InfiniiVision Series scopes can test up to a Six Sigma standard in as little 

as 3.2 seconds. To learn more about waveform mask testing to “Six Sigma” quality 

standards, refer to Application note #1609, “Testing Waveforms to a Six Sigma Standard 

Using Hardware-Accelerated Mask Testing,” listed at the end of this document.

Figure 1 shows an example where we automatically created a pulse-shaped mask 

using an input signal standard. You can easily specify horizontal and vertical tolerance 

bands in either divisions or absolute volts and seconds. We set up the mask test to run 

continuously in order to accumulate valid pass/fail statistics. In this example, we quickly 

detected an infrequent glitch. After running the test for just a few seconds, the mask 

test statistics showed that the scope performed the pass/fail mask test on more than 

1,000,000 waveforms and detected 39 errors for a computed error rate of 0.0036%. In 

addition, we can see that this particular signal has a “sigma” quality relative to the mask 

tolerance of approximately 5.4σ. 

Using AutoMask

Figure 1: Mask testing uncovers an 

infrequent signal anomaly.

Figure 2 shows an example of an eye-diagram mask test. This particular 8-bit multi-

polygon mask is based on a published standard and was created on a PC using a simple 

text editor. We then imported the mask and setup parameters into the scope via a 

USB memory stick. We set up the test criteria to “stop-on-error”. In this measurement 

example, the first violation of the mask occurred after testing more than 44,000 

waveforms (350,000 bits tested). 

Importing an industry-standard mask

Figure 2: Testing an eye-diagram with 

an imported industry-standard mask.
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Performance Characteristics

Mask test source Analog channels 1, 2, 3, or 4

Maximum test rate Up to 100,000 waveforms tested per second

Acquisition modes Real-time sampling–non-averaged, Real-time sampling–averaged

Mask creation
    AutoMask-divisions
    AutoMask-absolute
    Mask file import

+/- X divisions, +/- Y divisions
+/- X seconds, +/- Y volts
Up to 8 failure regions (created in text editor)

Mask scaling Source lock on (mask automatically re-scales with scope settings)
Source lock off (mask scaling fixed relative to display when loaded or created)

Test criteria
Action on error   

Run until forever, Minimum number of tests, Minimum time, Minimum sigma, 
Stop acquisitions, Save image, print

Trigger output On error, On pass

Statistics display Number of tests, Number of failures (for each channel tested), Failure rate (for each channel tested), Test 
time (hours – minutes – seconds), Sigma (actual versus maximum without failures)

Display formats Mask – translucent gray, Failing waveform segments – red, Passing waveform segments – channel color

Save/recall 4 non-volatile internal registers (.msk format), USB memory stick (.msk format)

Ordering Information

The mask/waveform limit test option is 

compatible with all Agilent InfiniiVision 

Series oscilloscopes (5000, 6000, and 

7000 series scopes). This option is 

available as a factory-installed option 

if ordered as Option-LMT along with a 

specific oscilloscope model, or existing 

InfiniiVision Series oscilloscope users 

can order this option as an after-purchase 

product upgrade (N5455A). 

Related Agilent literature

Publication Title Publication Type Publication Number

Agilent Technologies Oscilloscope Family Brochure Brochure 5989-7650EN

Agilent 7000 Series InfiniiVision Oscilloscopes Data sheet 5989-7736EN

Agilent 6000 Series InfiniiVision Oscilloscopes Data sheet 5989-2000EN

Agilent 5000 Series InfiniiVision Oscilloscopes Data sheet 5989-6110EN

Agilent InfiniiVision Series Oscilloscope Probes 

and Accessories

Data sheet 5968-8153EN

Testing Waveforms to a Six Sigma Standard 

Using Hardware-accelerated Mask Testing

Application note 5990-3200EN

Evaluating Oscilloscopes for Best Signal Visibility Application note 5989-7885EN

To download these documents, insert the publication number in the URL: 

http://cp.literature.agilent.com/litweb/pdf/xxxx-xxxxEN.pdf



Remove all doubt

Our repair and calibration services 

will get your equipment back to you, 

performing like new, when prom-

ised. You will get full value out of 

your Agilent equipment through-

out 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 

confi dence in your measurements. 

For information regarding self 

maintenance of this product, please 

contact your Agilent offi ce.

Agilent offers a wide range of ad-

ditional expert test and measure-

ment services for your equipment, 

including initial start-up assistance, 

onsite 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/fi nd/removealldoubt

Agilent Email Updates

www.agilent.com/fi nd/emailupdates

Get the latest information on the 

products and applications you select.  

Agilent Direct

www.agilent.com/fi nd/agilentdirect

Quickly choose and use your test 

equipment solutions with confi dence.

www.agilent.com/fi nd/open

Agilent Open simplifi es the process

of connecting and programming

test systems to help engineers

design, validate and manufacture 

electronic products. Agilent offers

open connectivity for a broad range 

of system-ready instruments, open 

industry software, PC-standard I/O 

and global support, which are 

combined to more easily integrate 

test system development.

www.lxistandard.org

LXI is the LAN-based successor to 

GPIB, providing faster, more effi cient 

connectivity. Agilent is a founding 

member of the LXI consortium.

For more information on Agilent Technol-
ogies’ products, applications or services, 
please contact your local Agilent offi ce. 

The complete list is available at:

www.agilent.com/fi nd/contactus

Americas
Canada (877) 894-4414 
Latin America 305 269 7500
United States (800) 829-4444

Asia Pacifi c
Australia  1 800 629 485
China 800 810 0189
Hong Kong  800 938 693
India  1 800 112 929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia  1 800 888 848
Singapore  1 800 375 8100
Taiwan 0800 047 866
Thailand  1 800 226 008 

Europe & Middle East
Austria 01 36027 71571
Belgium  32 (0) 2 404 93 40 
Denmark 45 70 13 15 15
Finland 358 (0) 10 855 2100
France 0825 010 700
Germany 07031 464 6333 
Ireland 1890 924 204
Israel 972-3-9288-504/544
Italy 39 02 92 60 8484
Netherlands 31 (0) 20 547 2111
Spain 34 (91) 631 3300
Sweden 0200-88 22 55
Switzerland  0800 80 53 53
United Kingdom 44 (0) 118 9276201
Other European Countries: 
www.agilent.com/fi nd/contactus
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