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SigTest is the USB4 post analysis software tool. The data captured with the Oscilloscope is 

imported into this software for post processing. SigTest is capable of rendering the signal 

quality measurements captured with the Oscilloscope. The post processed parameters are 

checked against the specified pass/fail criteria. 

 

USB4 SigTest running template: 

 

USB4_SigTest.exe technology test_mode test_point cts_test_name wdir file1 file2 

report_name de_embedding 

 

Input arguments: 

 

1. technology = gen2_rounded/gen2_legacy/gen3_rounded/gen3_legacy 

SigTest supports all USB4 bitrates. 

gen2_rounded = 10Gb/s 

gen3_rounded = 20Gb/s 

gen2_legacy = 10.3125Gb/s 

gen3_legacy = 20.625Gb/s 

 

2. test_mode = tx/rx 

tx – SigTest supports the transmitter Router Assembly compliance tests. 

rx – SigTest supports the receiver Router Assembly stressed eye calibration. 

 

3. test_point = tp2/tp3_prime/tp3 

SigTest supports the Router Assembly compliance tests at following test points. 

 
tp2 - transmitter Router Assembly compliance test point, which requires the de-

embedding of 1 m coax cable. 

tp3 - transmitter Router Assembly compliance test point, which requires the de-

embedding of 1 m coax cable and embedding of 2m/0.8m passive cable for 

Gen2/Gen3 respectively. 

tp3_prime (TP3’ in the screenshot above) - receiver Router Assembly stressed eye 

calibration test point. No de-embedding / embedding is required.  

tp3 - receiver Router Assembly stressed eye calibration test point, which requires 

the de-embedding of 1 m coax cable. 

     

4. cts_test_name = ui_ssc_eye/rise_fall_time/jitter/ac_common_mode/ 

transmitter_equalization/electrical_idle_voltage/tx_frequency_variation_training/

tp3 

ui_ssc_eye – the test done using PRBS31 pattern and includes the following 

transmitter compliance tests: Minimum Unit Interval, SSC_Down_Spread_Range, 



SSC_Down_Spread_Rate, SSC_Phase_Deviation, SSC_Slew_Rate, Eye Diagram 

Measurement ( including eye height and eye width measurements ).  

Test Methods in the CTS section Gen2: 3.3.2.4, 3.3.3.4, 3.3.4.4, 3.3.5.4, 3.3.6.4, 

3.3.17.4 Gen3: 3.4.2.4, 3.4.3.4, 3.4.4.4, 3.4.5.4, 3.4.6.4, 3.4.17.4 

rise_fall_time – the test done using SQ128 pattern and includes the following 

transmitter compliance tests: Rise Time, Fall Time. 

Test Method in the CTS section Gen2: 3.3.8.4 Gen3: 3.4.8.4 

jitter - the test done using PRBS15 pattern and includes the following transmitter 

compliance tests: Total Jitter, UJ, UDJ, DDJ, UDJ_LF, DCD. 

Test Methods in the CTS section Gen2: 3.3.10.4, 3.3.11.4, 3.3.12.4, 3.3.13.4, 

3.3.14.4, 3.3.15.4 Gen3: 3.4.10.4, 3.4.11.4, 3.4.12.4, 3.4.13.4, 3.4.14.4, 3.4.15.4  

ac_common_mode – the test done using PRBS31 pattern and includes the 

following transmitter compliance test: AC_CM. 

Test Method in the CTS section Gen2: 3.3.16.4 Gen3: 3.4.16.4 

transmitter_equalization - the test done using SQ128 pattern and includes the 

following transmitter compliance test: Pre-shoot and De-emphasis for all USB4 

presets. 

Test Method in the CTS section Gen2: 3.3.1.4 Gen3: 3.4.1.4 

electrical_idle_voltage - the test done when the DUT is in electrical idle mode and 

includes the following transmitter compliance test: V_ELEC_IDLE. 

Test Method in the CTS section Gen2: 3.3.9.4 Gen3: 3.4.9.4 

tx_frequency_variation_training - the test done using several patterns PRBS31, 

SQ128, SQ4 as described in the CTS section 3.3.7.4 and includes the following 

transmitter compliance test: INIT_FREQ_VARIATION, DELTA_FREQ_200ns, 

DELTA_FREQ_1000ns. 

Test Method in the CTS section Gen2: 3.3.7.4 Gen3: 3.4.7.4 

tp3 - the test done using several patterns PRBS31, PRBS15 as described in the CTS 

section Gen2: 3.3.18.4, 3.3.19.4, 3.3.20.4, 3.3.21.4 Gen3: 3.4.18.4, 3.4.19.4, 

3.4.20.4, 3.4.21.4     

 

5. wdir = waveform_directory 

 wdir – the full path to the waveform location 

 

6. file1 = waveform_name.bin/ waveform_name.trc/ waveform_name.wfm 

waveform_name – the waveform full name, including the waveform format that 

represent the scope vendor: 

waveform_name.bin – KS Scope 

waveform_name.trc – Lecroy Scope 

waveform_name.wfm – TEK Scope 

 

7. file2 = none 

none – this input parameter shall be “none” in this SigTest revision. 

 

8. report_name = report_name 

 report_name – any relevant report name chosen by operator. 

 

9. de_embedding = none 

none – this input parameter shall be “none” in this SigTest revision. 

 

  

 

 

 



USB4 SigTest installation and running: 

1. System requirements: 

Minimum memory: 16GB RAM 

Recommended memory: 32GB RAM and higher. 

2. Install Matlab Runtime Compiler MCR R2019b (9.7). 

3. Run the executable .exe file: 

a) Create folder, for example “SigTest_USB4_CTS” 

b) Place the USB4_SigTest.exe into the folder “SigTest_USB4_CTS” 

 

c) Open PowerShell window from the folder created in #1 by pressing SHIFT + Right 

mouse button and then press on “Open PowerShell window here” 

 

 

Scope definitions for saving waveforms: 

1. Sampling Rate ≥ 80GSa/s. 

2. The evaluated record length shall be 500μs per channel. 

3. No CDR, no average, no interpolation and no equalization shall be applied. 

4. The scope BW shall be 16GHz for Gen2 and 21GHz for Gen3. 

5. Adjust vertical scale to fit signal into scope screen. 

6. The saved waveforms for all Router Assembly compliance transmitter and receiver 

tests shall be differential (for example: CH1 - CH3), except of the waveform for 

ac_common_mode test that shall be common (for example: (CH1 + CH3)/2). 

7. The waveforms shall include the De-embedding and Embedding depend on the 

Router Assembly compliance test point and the test mode as following: 

Test mode: Tx, Test point: TP2 

➢ De-embedding of the cable from the plug test fixture to the scope. 

Test mode: Tx, Test point: TP3 

➢ De-embedding of the cable from the plug test fixture to the scope and the 

embedding of Type-C cable 2m for Gen2, 0.8m for Gen3 speeds. 

Test mode: Rx, Test point: TP3_Prime 

➢ No de-embedding and no embedding shall be applied. 

Test mode: Rx, Test point: TP3 

➢ De-embedding of the cable connecting from the last receptacle to the scope. 

8. The waveforms shall include the correct test pattern type per test according to the 

CTS and the tests pattern length, otherwise the test will interrupt and exit. 



Router Assembly Transmitter Testing 

Note 

a) All setups and test procedures shall be the same as described in the USB4  

Electrical - Router Assembly Compliance Test Specification paragraph 3. 

b) The SigTest post processed results shall replace the scope application 

calculations. 

TP2: 

 

1. cts_test_name - ui_ssc_eye 

Run the following command from the PowerShell window: 

.\USB4_SigTest.exe gen2_rounded tx tp2 ui_ssc_eye 

C:\Desktop\SigTest_USB4_CTS\Waveforms\TP2\ tp2_prbs31.bin none ui_ssc_eye none 

 

Report files location: 

 

 

 

 

 

 

 



1.1. The .CSV file ui_ssc_eye_result_21-Oct-2020.csv 

 

 

1.2. The .jpg file eye_diagram_gen2_rounded_tp2_ui_ssc_eye.jpg 

 

1.3. The .jpg file tie_period_frequency_gen2_rounded_tp2_ui_ssc_eye.jpg 

 

 

2. cts_test_name - rise_fall_time 

Run the following command from the PowerShell window: 

.\USB4_SigTest.exe gen2_rounded tx tp2 rise_fall_time 

C:\Desktop\SigTest_USB4_CTS\Waveforms\TP2\ tp2_sq128.bin none 

gen2_rounded_rise_fall_time none 

 



Report files location: 

 

2.1. The .CSV file gen2_rounded_rise_fall_time_result_21-Oct-2020.csv 

 

3. cts_test_name – jitter 

 

Run the following command from the PowerShell window: 

.\USB4_SigTest.exe gen2_rounded tx tp2 jitter 

C:\Desktop\SigTest_USB4_CTS\Waveforms\TP2\ tp2_prbs15.bin none jitter none 

 

Report files location: 

 

 

 

 



3.1. The .CSV file jitter_result_21-Oct-2020.csv 

 

3.2. The .jpg file histogram_pj_rj_ddj_gen2_rounded_tp2_jitter.jpg 

 

 

3.3. The .jpg file tj_bathtub_gen2_rounded_tp2_jitter.jpg 

  

 

 



 

4. cts_test_name - ac_common_mode 
 

Run the following command from the PowerShell window: 

.\USB4_SigTest.exe gen2_rounded tx tp2 ac_common_mode 

C:\Desktop\SigTest_USB4_CTS\Waveforms\TP2\ tp2_prbs31_common.bin none 

ac_common_mode none 

 

Report files location: 

 

 

4.1. The .CSV file ac_common_mode_result_21-Oct-2020.csv 

 

 

5. cts_test_name - electrical_idle_voltage 

 

Run the following command from the PowerShell window: 

.\USB4_SigTest.exe gen2_rounded tx tp2 electrical_idle_voltage 

C:\Desktop\SigTest_USB4_CTS\Waveforms\TP2\ tp2_eidle.bin none electrical_idle_voltage 

none 

 

 



 

Report files location: 

 

 

5.1. The .CSV file electrical_idle_voltage_result_21-Oct-2020.csv 

 

6. cts_test_name - transmitter_equalization 

Notes: 

a) The saved waveforms for each preset shall be located in the same folder. 

b) The waveforms names shall be the same as in the screenshot below. 

 

 

 

 

 

 

 



 

Run the following command from the PowerShell window: 

.\USB4_SigTest.exe gen3_rounded tx tp2 transmitter_equalization 

C:\Desktop\SigTest_USB4_CTS\Waveforms\TP2\TxEq\ " " none transmitter_equalization 

none  

 

Report files location: 

 

 

 

 

 

 

 



 

6.1. The .CSV file transmitter_equalization_result_21-Oct-2020.csv 

 

 

7. cts_test_name – frequency_variation_training 

Run the following command from the PowerShell window: 

.\USB4_SigTest.exe gen3_rounded tx tp2 frequency_variation_training  

C:\Desktop\SigTest_USB4_CTS\Waveforms\ tx_frequency_variation_training.bin none 

tx_clk_switch none 

 

Report files location: 

 

 

7.1. The .csv file tx_clk_switch_result_21-Jul-2021.csv 

  



 

7.2. The .jpg file tx_clock_switch_analysis_gen3_rounded_tp2_tx_clk_switch.jpg 

 

 

7.8. cts_test_name – tp3 

 

Notes: 

a) Save 5 waveforms with PRBS31 pattern using the scope configuration above. 

b) Save 1 waveform with PRBS15 pattern using the scope configuration above. 

c) The saved waveforms for each trial shall be in the same folder.  

1 trial – prbs15 and 5 trials – prbs31. 

d) The waveforms names shall be the same as in the screenshot below. 

 

 

 



 

 

 

Run the following command from the PowerShell window: 

.\USB4_SigTest.exe gen2_rounded tx tp3 tp3 

C:\Desktop\SigTest_USB4_CTS\Waveforms\TP3\ tp3.bin none eye_jitter none 

 

 

Report files location: 

 

 

 

 

7.1.8.1. The .CSV file eye_jitter_result_21-Oct-2020.csv 



 

 

7.2.8.2. The .jpg file eye_diagram_gen2_rounded_tp3_eye_jitters.jpg 

 

7.3.8.3. The .jpg file histogram_pj_rj_ddj_gen2_rounded_tp3_eye_jitters.jpg 

 

7.4.8.4. The .jpg file tj_bathtub_gen2_rounded_tp3_eye_jitters.jpg 



  

8. cts_test_name – tx_frequency_variation_training 

Run the following command from the PowerShell window: 

.\USB4_SigTest.exe gen3_rounded tx tp2 tx_frequency_variation_training  

C:\Desktop\SigTest_USB4_CTS\Waveforms\ tx_frequency_variation_training.bin none 

tx_frequency_variation_training none 

 

Report files location: 

 

 

8.1. The .csv file tx_frequency_variation_training_result_22-Oct-2020.csv 

 

8.2. The .jpg file 

clock_switch_analysis_gen3_rounded_tp2_tx_frequency_variation_training.jpg 



 

Router Assembly Receiver stressed eye 

calibration. 

 

Note 

a) The receiver stressed eye calibration procedure shall be the same as 

described in the USB4  Electrical - Router Assembly Compliance Test 

Specification paragraph 4. 

b) The SigTest post processed results shall replace the scope application 

calculations. 

TP3’(Case1): 

1. cts_test_name – jitter 

The test below shall be used for the following calibrations: 

a) 4.2.1.1 Data Dependent Jitter - DDJ calibration  

b) 4.2.1.3 Random Jitter - RJ calibration 

c) 4.2.1.4 Periodic Jitter - PJ calibration 

d) 4.2.1.5 Total Jitter - TJ calibration 

Run the following command from the PowerShell window: 

.\USB4_SigTest.exe gen2_rounded rx tp3_prime jitter 

C:\Desktop\SigTest_USB4_CTS\Waveforms\TP3_Prime\ 

TP3_Prime_Gen2_Rounded_prbs15.bin none jitters none 



 

Report files location: 

 

 

1.1. The csv. File jitters_result_21-Oct-2020.csv 

 

1.2. The .jpg file histogram_pj_rj_ddj_gen2_rounded_tp3_prime_jitters.jpg 

 



1.3. The .jpg file tj_bathtub_gen2_rounded_tp3_prime_jitters.jpg 

 

 

 

2. cts_test_name – ac_common_mode 

The test below shall be used for the following calibration: 

a) 4.2.1.2 AC Common Mode Measurements   

 

Run the following command from the PowerShell window: 

.\USB4_SigTest.exe gen2_rounded rx tp3_prime ac_common_mode 

C:\Desktop\SigTest_USB4_CTS\Waveforms\TP3_Prime\ 

TP3_Prime_Gen2_Rounded_prbs31_common.bin none ac_common_mode none 

 

Report files location: 

 

 



2.1. The .csv file ac_common_mode_result_21-Oct-2020.csv 

 

 

3. cts_test_name – ui_ssc_eye 

 

The test above shall be used for the following calibration: 

a) 4.2.1.6 Input Eye Diagram  

Run the following command from the PowerShell window: 

.\USB4_SigTest.exe gen2_rounded rx tp3_prime ui_ssc_eye 

C:\Desktop\SigTest_USB4_CTS\Waveforms\TP3_Prime\ 

TP3_Prime_Gen2_Rounded_prbs31.bin none eye none 

 

Report files location: 

 

3.1. The .csv file eye_result_21-Oct-2020.csv 

 

3.2. The .jpg file eye_diagram_gen2_rounded_tp3_prime_eye.jpg 



 

 

4. cts_test_name – frequency_variation_training 

there is a need to calibrate the RX SSC profile to meet CTS requirement. 

Run the following command from the PowerShell window: 

.\USB4_SigTest.exe gen2_rounded rx tp3_prime frequency_variation_training  

C:\Desktop\SigTest_USB4_CTS\Waveforms\TP3_prime\ rx_frequency_variation_training.bin 

none rx_clk_switch_cal none 

 

Report files location: 

 

 

4.1. The .csv file rx_clk_switch_cal_result_21-Jul-2021.csv 

  

4.2. The .jpg file 

rx_clock_switch_analysis_gen2_rounded_tp3_prime_rx_clk_switch_cal.jpg 



 

 

Note – there is a need to calibrate RX SSC profile for RX frequency variation 

training test over TP3, the usage is the same except the test point 

.\USB4_SigTest.exe gen3_legacy rx tp3 frequency_variation_training  

C:\Desktop\SigTest_USB4_CTS\Waveforms\TP3\ rx_frequency_variation_training.bin none 

rx_clk_switch_cal_tp3 none 

All same but over results the overshoot limit is 1400ppm 

 

 

4.5. cts_test_name – tp3 

The test below shall be used for the following calibration: 

a) 4.2.2.1 Input Eye Diagram 

 

Notes: 

e) Save 5 waveforms with PRBS31 pattern using the scope configuration above. 

f) Save 1 waveform with PRBS15 pattern using the scope configuration above. 

g) The saved waveforms for each trial shall be in the same folder.  

1 trial – prbs15 and 5 trials – prbs31. 

h) The waveforms names shall be the same as in the screenshot below. 

 



Run the following command from the PowerShell window: 

.\USB4_SigTest.exe gen2_rounded rx tp3 tp3 

C:\Desktop\SigTest_USB4_CTS\Waveforms\TP3\Rx\ tp3.bin none eye_jitters none 

 

 

Report files location: 

 

 

 

4.1.5.1. The .csv file eye_jitters_result_21-Oct-2020.csv 

 

4.2.5.2. The .jpg file histogram_pj_rj_ddj_gen2_rounded_tp3_eye_jitters.jpg 



 

4.3.5.3. The .jpg file tj_bathtub_gen2_rounded_tp3_eye_jitters.jpg 

 

 

 

4.4.5.4. The .jpg file eye_diagram_gen2_rounded_tp3_eye_jitters.jpg 



 

 


