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Industry Trend: Optical Module with CDR Inside 

Becomes a Standard Beyond 25Gbps/lane

 25G optical C2M VSR 

(4*25G) (4*25G) (4*25G) (4*25G)

Electrical interface between chip and module becomes a SerDes to SerDes connection.
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Electrical Interface Compliance Test Defined 

in OIF CEI-28G-VSR / IEEE 802.3bm CAUI-4

 TP1a is the test point after CTLE inside CDR device. The real eye diagram at TP1a can’t be 

measured

 A standard “Reference CTLE” and “Golden PLL” model is defined for compliance test instead

Note: a reference clock recovery unit (CRU) with a first order 
transfer function with a 3 dB tracking bandwidth of fb/2578.
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Oscilloscope Measurement Solution for TP1a

 Post-process the measurement waveform with software reference CTLE 

and golden PLL based on formula

 Use the noise and jitter extrapolation to get the EH / EW @ BER=1e-15

Eye Before Ref-CTLE

Eye After Ref-CTLE

oscilloscope
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Simulation Solution for TP1a (1): Acquire 

Certain Module’s CDR IBIS-AMI Model

 Advantage: 

 Display real performance of certain optical module’s CDR

 Supported by commercial EDA tools

 Disadvantage: 

 Not all vendors can provide their CDR’s IBIS-AMI model

 Not the VSR/CAUI-4 defined compliance analysis method 

Eye Before CTLE Eye After CTLE

EW@BER=1e-15>=0.46UI EH@BER=1e-15>=95mV
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Simulation Solution for TP1a (2): Waveform 

Post-processing Based on VSR/CAUI-4 Spec

 Similar to measurement, current simulation has to be done with self-programmed 

data post-processing script

 Without reference CTLE IBIS-AMI model, VSR/CAUI-4 electrical interface 

simulation can’t be achieved in EDA tools
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Suggest IBIS Organization Issue the IBIS-AMI 

Model of Standard Reference CTLE for Customers

 Suggest IBIS Organization issue the standard VSR/CAUI-4 compliant IBIS-AMI 

model including reference CTLE and golden PLL 

 As reference CTLE is a definite formula and fully meets LTI system,  it’s not difficult to generate 

such a standard model
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Further Discussion 

 The issue of the VSR/CAUI-4 based IBIS-AMI model may provide a way for optical 

CDR vendor to do the correlation between their setting and MSA EQ setting

 Although MSA defined the unified I2C EQ setting, different optical module vendor uses different CDR 

and different CTLE, which may have different mapping relationship between MSA EQ and CDR’s 

CTLE.

 Without a unified correlation method, how to keep the reliability that passing the reference CTLE test 

of TP1a can pass the error test 

 CTLE non-linearity feature should be considered in future

 Currently formula-based model without considering the non-linearity
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