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PCI-SIG Developers Conference

ÁSynergy between simulation and lab based 
measurements 

ÁIBIS-AMI overview

ÁSimulation and measurement correlation results

ÁImpact of channel on jitter and noise 
measurements

ÁSummary 

Agenda
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ÁTraditionally two separate worlds
VSimulate from the office and measure in the lab

ÁToday measurement ñprobe pointsò are not accessible
VEqualization takes place inside the chip for multi-gigabit devices

VMeasurement equipment must simulate the equalization to show 
if the data can be recovered

ÁDoes it make sense to be simulating using different 
techniques?
VNO!

Simulation vs. Measurement

Office Lab
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Considerations for 
Correlation

ÁLab measurements have artifacts not typically 
present in simulation

VCables and connectors

VTest equipment ïscopes, probes

ÁSimulation must model these or they must be 
removed from measurements

VModels for simulation available from test vendor or 
can be measured directly

ÁReceiver models can impact results

VIBIS-AMI provides a standard method for RX 
Equalization
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AMI > Algorithmic 
Modeling Interface

ÁExtension made to IBIS in 2007

ÁEnables software-based, algorithmic models to 
work together with traditional IBIS circuit models

ÁEnables SerDes equalization algorithms to be 
modeled and used during channel simulation

ÁIBIS-AMI enables plug-and-play simulation 
compatibility between SerDes models from 
different suppliers, in a standard commercial 
EDA format
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IBIS-AMI Model Sub-
Components

ÁCircuit part

VIO buffer stage

VVoltage swing

VParasitics

VSpice or traditional 
IBIS format

ÁAlgorithmic part

VOn-chip

VEqualization 
functionality

VDLL + AMI file
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APIs in IBIS-AMI Modeling

Å AMI_Init for ñone-time 
adaptive EQs

Å AMI_GetWave for ñreal-timeò 
adaptive EQs

AMI_Init
-Initialize filter

- Setup Data Structures
Model input
parameters

Impulse Response
Modified Impulse 
Response

AMI_Close
-Free memory etc.

AMI_GetWave
-Waveform Processing

-Clock and Data RecoveryContinuous waveform

Clock ticks

Equalized waveform
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System Topology

BERT Channel Scope AMI 

Model

Simulation

Measurement
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Á Simulation TX 
modeled to match 
measurement TX

Á 50 ohm output 
impedance

Á Tune output 
capacitance to match 
23ps rise time of 
BERT, 10% - 90%

Á 800mV diff peak-to-
peak

Á 16Gbps data rate

Á No TX EQ

Á Common PCIE 
compliance pattern for 
BERT and sim

Transmitter-
BERT Output
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ÁCable + 
ISI board 
+ cable

Á20dB 
insertion 
loss at 
about 
8GHz

Channel ï
Measured S-Parameter
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Á 50 ohm input 
impedance

Á Automatic 
gain control

Á CTLE per 
PCIE spec

Á 5 tap DFE

Receiver- Scope Input With 
Common AMI Model
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ÁScope recorded 5M samples at 100G samples/sec 
with UI of 62.5ps

Simulate 800k Bits
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Á Sorted by 
ñNJNò

Á Selected 
result with 
minimum jitter

Á Set dbl=21 for 
sim and 
measurement

Swept CTLE Setting to 
Determine Best One
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ÁRun BERT 
directly into 
scope

ÁMeasure Rj 
and Rn at 
0.64%UI 
and 7.2mV 
RMS, 
respectively

Á Inject these 
values into 
channel 
simulation

Obtain Measured Rj and Rn 
Values
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