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Purpose of This Presentation 

• IBIS-ATM group is working on a BIRD to extend 

IBIS-AMI for TX/RX Co-optimization 

• We have defined 

– Target user scenarios 

– Solution requirements 

– High-level analysis flow 

• We are looking for industry input on this 

presentation to help guide our efforts 
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Optimization 
http://en.wikipedia.org/wiki/Mathematical_optimization 
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Other Terms … 

Co-Optimization 

Back Channel 

Link Training 
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Observation … 

• Optimizing TX/RX settings together provides 

more margin than optimizing settings individually 

“Simulating Large Systems with Thousands of Serial Links” 

DesignCon 2012 Session 8-WA3 
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Target User Scenarios 

1. Hardware Back Channel Emulation 

– AMI models predict the final settings and system operating 

margin achieved thru hardware run-time training 

2. Model-based Co-optimization 

– AMI models Co-optimize and report settings to maximize 

system operating margin 

3. Simulator-based Co-optimization 

– Simulator optimizes settings for one (or both) AMI models 

to maximize system operating margin  
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User Scenario #1:  
Hardware Backchannel Emulation 

• SerDes hardware uses run-time back channel 

communication to co-optimize TX & RX settings 

– AMI models implement hardware optimization protocol as 

closely as possible to predict how hardware will converge 

– User programs hardware to self-optimize and expects that 

the system will converge to settings predicted by simulation  

 

• Designer’s Questions: 

– Will this link converge? 

– Do we need specific presets to ensure convergence? 

– What will the trained margins be? 
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User Scenario #1 Requirements  

1. TX & RX models emulate hardware protocol 

2. Report optimized margins (eye height, width, etc.) 

3. Cross-vendor support 

4. Report optimized IP settings (taps, etc.) 

5. Constrain solution based on IP capabilities 

6. Support hardware starting point (presets) 

7. Support industry protocols 

8. Support multiple protocols with one model 

9. Support private protocols 

10. Probes work correctly (TX EQ from TX) 
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User Scenario #2:  

Model-based Co-Optimization 

• SerDes hardware is not assumed to support 

hardware run-time optimization 

– AMI models can perform co-optimization beyond what 

hardware can do at run-time 

– User programs hardware based on simulation results and 

expects that the system will exhibit predicted margins  

 

• Designer’s Questions: 

– Can this link work with this IP?  

– How should IP be configured?  

– What will the margins be? 
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User Scenario #2 Requirements  

1. Report optimized IP settings and margins 

2. Cross-vendor support 

3. Ability to validate results independently 

4. High performance optimization 

– Optimize 4,000 links overnight 

5. Constrain solution based on IP capabilities 

6. Support private protocols 

7. Probes work correctly  

8. User-selectable optimization criteria 

– Defined objectives and constraints 



IBIS-AMI and Co-Optimization   © SiSoft 2015   11 

User Scenario #3: 

Simulator-based Co-Optimization 

• Simulator optimizes settings for AMI models that 

cannot participate in a Co-Optimization flow  

(e.g. legacy IBIS-AMI models) 

– No additions to DLL functionality beyond IBIS 6.0 

– Optimization executed by EDA tool 

– Meta-data supplied to characterize AMI model controls 

and their effects 

 

• Designer’s Questions: 

– Can this link work with this IP?  

– How should IP be configured?  

– What will the margins be? 
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User Scenario #3 Requirements  

1. Support IBIS 6.0 AMI models 
– NOTE: Requires TX models that can be configured to use exactly the 

settings passed in, no self-optimization changes 

– NOTE: Legacy Tx models need to supply ASCII meta-data to map 
tap coefficients to AMI equalization settings. 

2. Report optimized IP settings and margins 

3. Cross-vendor support 

4. Ability to validate results independently 

5. High performance optimization 

– Optimize 4,000 links overnight 

6. Constrain solution based on IP capabilities 

7. Probes work correctly  

8. User-selectable optimization criteria 

– Defined objectives and constraints 
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IBIS-AMI Optimization Terminology 

• Adaptation – When AMI models change their behavior (EQ, 
clock recovery) on a bit by bit basis in time-domain simulation  

• Eye Quality Metric (EQM) – Computed measure of eye quality 
at the RX decision point, such that different scenarios can be 
evaluated and the best case identified 

• Self-Optimization – When an RX adjusts it internal behavior 
based on an internal EQM to optimize its settings 

• Co-Optimization – Simultaneous adjustment of TX / RX 
settings to optimize EQM, usually at the RX decision point 
 

• Co-Optimization by proxy – Where one device provides the 
EQ that would normally be provided by another. In AMI this 
normally occurs with TX EQ disabled and the RX providing the 
TX (LTI) equalization in the TX’s place 



How Should  

AMI Co-Optimization Work? 
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Key Questions 

• What is being optimized? 

 

• What does the optimizing? 

 

• What optimization algorithm is used? 
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Co-Optimization – Scenarios 1 & 2  

EDA Legend: Messages AMI 
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Scenario 3 Co-Optimization 

• There are three cases for scenario 3: 

 

– 3a: The TX model does not participate in Co-Optimization; 

the simulator must perform the TX Configurator function 

 

– 3b: The RX model does not participate in Co-Optimization; 

the simulator must perform the TX Exploration function 

 

– 3c: Neither the TX nor RX model participates in  

Co-Optimization; the simulator must perform both the TX 

Configurator and TX Exploration functions 
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Co-Optimization – Scenario 3b 
Simulator >> TX Exploration 

AMI 
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Co-Optimization – Scenario 3c 
Simulator >> TX Configurator and TX Exploration 

AMI 
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Key Points 

• What is being optimized? 

– Eye Quality – a quantitative metric determined either  

by the RX model or the simulator. Does not have to be 

rigorously defined or even reported 

• What does the optimizing? 

– The RX model (Scenarios 1, 2, 3a)  

– The simulator (Scenarios 3b, 3c) 

• What optimization algorithm is used? 

– Scenario #1 – an algorithm internal to the TX and RX 

models that emulates the hardware protocol 

– Scenarios #2, 3a – an algorithm internal to the RX model 

– Scenarios #3b, 3c – an algorithm internal to the simulator 
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Your Feedback is Appreciated! 

• Do you agree with the defined user scenarios? 

• Are any requirements missing? 

• Do you agree with the requirement priorities as 

defined? 

• Is the presentation clear? 

• Other suggestions for improvement? 
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