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A G E N D A

Ver 1.1a   Keysight Technologies 

• Near-end host input test and module input test setups
• Overview

• Tx characterization

• Channel characterization

• Methodology

• Results

• Discussion/Recommendations
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H O S T  I N P U T  N E A R - E N D  T E S T

Stress signal and equipment calibration

N1000A+N1060A

Ver 1.1a   Keysight Technologies 

Mated MCB-HCB (vendor B)

Cable de-embeded in scope

Skew corrected in scope

M8045A PG 

2 or 3 pre-cursors, 1 post-cursor

53.125Gbaud PAM4 (max 1.8V diff pp)

Inject SJ, RJ

CTLE autotune

4-Tap DFE

40GHZ Butterworth filter

Input Rx referred noise

Per eye measurements   

• VEC(1e-5 BER) 

• EH, EW (1e-5 BER)

Internal CDR

7.8 dB IL@26.5625GHz

6dB IL@26.5625GHz



4

M O D U L E  I N P U T  H I G H - L O S S  T E S T

Stress signal and equipment calibration

N1000A+N1060A

Ver 1.1a   Keysight Technologies 

M8049A 

Cable de-embeded in scope

Skew corrected in scope

M8045A PG 
Mated MCB-HCB (vendor B)

2 or 3 pre-cursors, 1 post-cursor

53.125Gbaud PAM4 (max 1.8V diff pp)

Inject SJ, RJ

CTLE autotune

4-Tap DFE

40GHZ Butterworth filter

Input Rx referred noise 

Per eye measurements

• VEC(1e-5 BER) 

• EH, EW (1e-5 BER

Internal CDR

17 dB IL@26.5625GHz

18.75 dB IL@26.5625GHz
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@ T P 0 V  W I T H 5 0 M U I  S J  @  4 0 M H Z  

Ver 1.1a   Keysight Technologies 

Parameter

s

Reference to 

Table 23-13

comments

Transition 

time

within spec

J4u within

spec 

include 50mUI 

sinusoidal jitter

@40MHZ 
Jrms within spec

RLM within

Spec

SNDR > 31dB

TP0 to TP0v replica trace embedded in 

the scope for Tx measurement
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H O S T  I N P U T  N E A R - E N D  T E S T

Ver 1.1a   Keysight Technologies 

COM Output (ver 2.93): 
• FOM_ILD: 0.0742
• COM(dB): 6.0293
• ERL22(dB): 13.5598
• ERL11(dB): 12.5234
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M O D U L E  I N P U T  H I G H - L O S S  T E S T

Ver 1.1a   Keysight Technologies 

COM Output (ver 2.93): 
• FOM_ILD: 0.1816
• COM: 3.736 dB
• ERL22(dB): 13.2508
• ERL11(dB): 13.2508
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F O L L O W I N G  8 0 2 . 3 C K  D 1 P 3  A N N E X  1 2 0 G  R E C I P E

Ver 1.1a   Keysight Technologies 

I. Signal generation  
1. Inject Sinusoidal Jitter 50mUI @ 40MHz to the clean signal

2. Characterize Tx at TP0v  

3. Run COM(ver 2.93) with excel sheet and s-parameter file of the thru channel

• Take over calculated Tx de-emphasis

4. Digital equalizer optimization

• CTLE autotune

• DFE optimized for each configuration 

• Metric:  min VEC

II. Stress signal calibration  
1. Adjust amplitude & inject RJ  

• Metric: EH@1e-5 (D1.3 values), EW@1e-5 

• Target values: EH following D1.3, EW 190mUI (Host input) (TBD in D1.3) 



9

S T R E S S E D  H O S T  I N P U T,  N E A R - E N D  C A L I B R AT I O N

Ver 1.1a   Keysight Technologies 

Stressed Eye Setting:

• Amplitude: 229 mV

• Tx taps: (0.0, 0.05, -0.20, 0.74, -0.01)

• CTLE: -2 dB, -0.5 dB

• SJ: 57.4 mUI (for maximum J4u and 

maximum Jrms) 

• RJ: 5.66 mUI

Stressed Eye Output

• Eye Height: 24 mV

• Eye Width: 190 mUI 

• VEC: 8.30 dB > 7.5dB
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S T R E S S E D M O D U L E  I N P U T,  H I G H - L O S S  C A L I B R AT I O N

Ver 1.1a   Keysight Technologies 

Stressed Eye Setting:

• Amplitude: 900 mV

• Tx taps: (-0.01, 0.06, -0.22, 0.68, 0.03) 

• CTLE: -5.5dB, -2 dB

• SJ: 57.4 mUI (for maximum J4u and 

maximum Jrms) 

• RJ: 0mUI

Stressed Eye Output

• Eye Height: 14.2mV

• Eye Width: 76 mUI 

• VEC: 16.6 dB > 9.5dB
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S T R E S S E D M O D U L E  I N P U T,  H I G H - L O S S  C A L I B R AT I O N  – „ I D E A L  E Q U A L I Z E R “ # 1

Ver 1.1a   Keysight Technologies 

De-embedded channel S4p on DCA Stressed Eye Setting:

• Amplitude: 800 mV

• Tx taps: (0, 0., 0, 1, 0)

• No CTLE 

• SJ: 57.4 mUI

Stressed Eye Output

• Eye Height: 113mV

• Eye Width: 138 mUI 

• VEC: 13 dB > 9.5dB
→ Residual ISI closing the eye
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S T R E S S E D M O D U L E  I N P U T,  H I G H - L O S S  C A L I B R AT I O N  – „ I D E A L E Q U A L I Z E R “  # 2

Ver 1.1a   Keysight Technologies 

De-embedded channel S4p + 4-taps DFE Stressed Eye Setting:

• Amplitude: 800 mV

• Tx taps: (0, 0., 0, 1, 0)

• No CTLE 

• SJ: 57.4 mUI

Stressed Eye Output

• Eye Height: 150mV

• Eye Width: 130 mUI 

• VEC: 10.3 dB > 9.5dB

→ Getting closer to the standard
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S T R E S S E D M O D U L E  I N P U T,  H I G H - L O S S  C A L I B R AT I O N  – „ I D E A L  E Q U A L I Z E R “  # 3

Ver 1.1a   Keysight Technologies 

De-embedded channel S4p + 5-taps FFE (3 pre) Stressed Eye Setting:

• Amplitude: 800 mV

• Tx taps: (0, 0., 0, 1, 0)

• No CTLE 

• SJ: 57.4 mUI

Stressed Eye Output

• Eye Height: 18mV

• Eye Width: 90 mUI 

• VEC: 11 dB > 9.5dB

→ No improvement vs. DFE
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S T R E S S E D  I N P U T  T E S T  – R E S U LT S  O V E R V I E W  

Ver 1.1a   Keysight Technologies 

I. Facts
❑ Mismatched with standard requirements even though channel & Tx are compliant 

❑ Injected Sinusoidal Jitter affect 

❑ Eye Width (~50mUI reduction) 

❑ VEC (from 1.5-4dB degradation observed depending on channel)

II. Open questions
❑ Any assumptions made for simulation than cannot hold in experiment

❑ Does COM take refection into consideration? 

❑ Anything else?

❑ Do VEC  targets includes impact of 50mUI SJ? 
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S T R E S S E D  I N P U T  T E S T  – R E S U LT S  O V E R V I E W  

Ver 1.1a   Keysight Technologies 

I. Recommendations
❑ perform simulation with this same test channel to compare results to empirical data. 

❑ Host stressed input VEC changed from 7.5dB to 9.5dB to allow acceptable margin.

❑ Module stressed input VEC should be relaxed from 9.5dB to a mean value of 12.5dB




