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Disclaimer 

Presentation Disclaimer: All opinions, judgments, recommendations, 

etc. that are presented herein are the opinions of the presenter of the 

material and do not necessarily reflect the opinions of the PCI-SIG®. 
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PCI Express® Transmitter Test 
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PCIe® 3.0 Test Procedure 
Á Setup DUT connection to Instrument 

V Calibrate and de-skew cables/connectors 

V Connect cables from CBB3/CLB3 Lane_x to Oscilloscope 

Á Confirm Compliance at 8GT/s 

V Ensure DUT is transmitting TX compliance pattern at appropriate preset 
(P7 for example) 

Á Capture waveform on instrument 

V Differential TX signal for AIC test. 

V Differential TX and CLK signal for Motherboard test. 

Á Post Process Data 

V Load data waveform in Sigtest (v3.2.0) 

V Select appropriate template. 

V Perform Test 

Á Change physical connection to next lane and repeat 



PCI-SIG Developers Conference Copyright © 2013, PCI-SIG, All Rights Reserved 7 

PCIe 3.0 TX Test Challenges 

ÁMultiple Connections 

VEach lane tested must be connected/reconnected to test 
instrumentation 

VTo maximize crosstalk effects TX termination is required. 

ïRemoving/replacing SMP terminators is tedious and time consuming 

ÁTesting DUT at 2.5GT, 5GT, and 8GT speeds is 
preferred 

V 2 De-emphasis settings for 5GT/s endpoint devices 

V Multiple presets for 8GT/s 

V De-emphasis testing at 8GT/s 

ÁTest results influenced by test equipment 

VCable loss attenuates TX signal 

V Instrument noise adds random jitter and reduces eye height. 
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Conventional TX Test Setup 

Add-in Card 

Test Example 

Motherboard 

Test Example 
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Conventional CEM testing 

ÁManual manipulation of test signal connections 
lane to lane 

ÁManual manipulation of SMP terminators on test 
fixtures 

ÁOptions for automated control for testing limited 
to a single lane 

ÁError prone 
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TX Test Proposal 
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The Promise of Switching 

ÁSignificantly decreased test time 

ÁElimination of manual connection errors 

ÁLonger service life of test fixtures 

ÁOption for automated DUT control and test 
execution allowing precise documentation of test 
results 
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The Challenges of Switching 

ÁSwitching systems are invasive 

ÁSwitching offers convenience but with increased 
loss in signal amplitude 

ÁSwitching solutions have increased complexity 
and equipment cost 
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Test Example (control) 

ÁX16 PCIe 3.0 8GT/s 
Graphics Card 

ÁTested 2.5GT, 5GT, 
8GT @ P7 

ÁSigtest 3.2.0 

ÁCBB 3.0 

ÁComparison of Switch 
vs. Direct Connection. 
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High Performance Switches 

Á26 GHz of Bandwidth 

ÁModular or fixed 
number of channels 

ÁAvailable from 
multiple vendors 

ÁHigh quality (low loss 
cables) 
recommended 

ÁCan be cascaded to 
provide flexible 
channel 
configurations. 

Agilent 

Bit-if-eye 

Keithley 

Instruments 

Picosecond 

Pulse Labs 
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Switch Control 

ÁLAN connection from 
switch to PC or 
Instrument (scope) 

ÁBuilt-in Web Server 

ÁRemote Command 
option 
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Switch Measurement Setup 

Á16 GHz 40 GSa/s 
Oscilloscope 

Áx5 differential pair 
switch setup for a x16 
endpoint device 

ÁLanes configured for 
testing: L0, L3, L7, 
L11, L15 DSA 90000 X-Series 

16GHz Agilent Oscilloscope 

2:12 (1:6) Switch Matrix 

Agilent U3020A 

5 lanes Configured 


