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Agenda

« Overview of IBIS-AMI
* Why using IBIS-AMI model?
« Common IBIS-AMI modeling approaches

« MATLAB Toolboxes in IBIS-AMI modeling

* Model generation: from Simulink to SerDes Toolbox
« C++ project modification with Python scripting
» Model verification: simulation correlation with Sl Toolbox

 Future opportunities
« Enhancements for flexible 1BIS-AMI modeling
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DesignWare USB4 PHY, Router & Controller IP

Flexible solution delivering new speeds and backward compatibility

» DesignWare USB4 |IP solution supports all Synopsys DesignWare USB4 IP Solution
features in the USB4 specification

USB4 PHYs
« USB4, DisplayPort with HDCP 2.3, PCI

Express & Thunderbolt 3 through USB Type-C

 New USB4 router IP tunnels USB, PCle & USB4 Digital IP

DisplayPort traffic while optimizing bandwidth

* Throughput of up to 40 or 20 Gbps for high-
performance edge Al, storage, PC, and tablet Verification IP
SoC designs

DisplayPort HDCP 2.3 PCI Express | PCI Express
1.4aTXIP Security IP Root Port End Point

Customizable Subsystems
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Why Using IBIS-AMI Models?

Interconnect

S-parameter,

IBIS-AMI RLC model
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[1]°USB4 Gen 3 Type-C Cable,” www.bizlinktech.com. https://www.bizlinktech.com/ja/products/detail/1421/USB4+Gen+3+Cable (accessed Jun. 15, 2022)

[2]“FPGA Prototyping Powers the SoC Design/Verification Process,” From Silicon To Software, Apr. 15, 2021. https://blogs.synopsys.com/from-silicon-to-software/2021/04/15/fpga-prototyping-soc-design-2/ (accessed

Jun. 15, 2022)
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* Fast end-to-end channel

simulations with good
accuracy

— Considering tight USB4
Insertion loss budget of
23dB at 10GHz (end to
end), IBIS-AMI
simulations enable agile
optimization of
interconnect models

* Flexibility in model
complexities

* Ability to co-simulate with
other industry modeling
specification
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Common IBIS-AMI Modeling Approaches

Alternative 1: generic IBIS-AMI

Add pre-
defined
building blocks

Architecture

Configure Parametrize

generalization building blocks whole system

Alternative 2: direct coding

C/C++ Develop
function C/C++ AMI
development project

Architecture Compile and

build

generalization

« Alternative 1 enables fast model generation with simplified architecture
« Alternative 2 applies to non-complex architecture
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Generate AMI

Generate AMI
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MATLAB Toolboxes in IBIS-AMI Modeling

From SerDes Toolbox Model Generation to SI Toolbox Model
Verification
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Overview of Modelling Process

Existing

system model

Customization

* Leverage
developed
Simulink
architectural
model
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e Use PT block

e Fill in
customized
Simulink block
design

AMI

configuration

» Configure AMI
parameter and
model
generation
settings
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Co

de

modification

-

* In-house script
for C++ project
customization

« Compile and
build
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Model Generation
SerDes Toolbox Architecture

« TXto RX Link
«  TX/RX with SerDes Toolbox building blocks
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Exported Simulink model
Simulink/MATLAB channel simulations

Jpciet b ami

Design Export
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Model Generation (Cont.)
Fitting Customized Implementations

Add Pass-

through block

R

SerDes Toolbox
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Export design
with PT block

WaveOut
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Fit customized

logic

-

Customizéd
Simulink Model

~

WaveOut
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Model Generation (Cont.)

SerDes IBIS-AMI Manager Configurations

AMI parameters
configuration

| & SerDes IBIS-AMI Manager

|
Export  IBIS  AMI-Tx

~ Reserved_Parameters
AMI_Version
Init_Returns_Impulse
GetWave Exists
Max_Init_Aggressors
Modulation
Tsafile
Rx R
ignore_Bits

~ Model_Specific

AMI - Rx

Node Detalis
Node name

Description

Type
Usage

Integer

In
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IBIS & executable
configurations

Export model

Model Configuration
* Tx and Rx
]
Radrivar
Ratlimaer
AMI Model Settings - Tx
Modal Typs
#») Dual modal
GaliVave only
Init anly

Bits 1o ignane

Flle Creation Options
Miodels bo export

Bolh Tx and Rx
T anly
) Fx only

& SerDus |BIS-ABI Manager

Expant IBIS AMI - Tx AMI - Rx

« 1615 fhe

IBIE file name (ibs)
| A fibe(s)
« DLL fikeis)

1BIS Settings
Tx model name
R macsdeld name
Tx and Ry comer pasrcentages o

AMI Model Settings - Rix
Model Type
Dhual modal
) Galyvave only
it oy

Bits 1o ignare

Targel difectory | Colisars\lann'Documants\Exploration Sarbes_toolba
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Model Generation (Cont.)
C++ Project Modification with Python Scripts

Compile & build

 Generated C++ AMI

project

\ 4

4 SerDes IBIS-AMI Manager

Generate DLL(s) - Coderless

Creating DLL for synopsys.
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Code modification

* In-house Python
utilities

« Automatically update
C++ project
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Generate

executable

 Compile & build
updated C++ project

1 and initialize the debug

= dbgopenfFile(nuLL, (

= dbgopenFile((char®)
e_in.csy”

124

126

in.c mp_hdrs);
1= NULL R& fp_init_in I=

(Fp_
128 fprintf(f i
129 "%s. impulse_matrix_in_data = readm

133 fp_init_out = dbgopenrile((char*)"impulse_matrix_out_file”, (char*)
134 ~_imp e_out. csy drs);
135

137
138
139
140

141 fp_wave_in = dbgOpenfile((char®) wave in file”, (char®)" wave in.csv",
142 wave_hdrs);
143 if (fp_debug m 1=

HULL && fp_wave_in I= WULL) {
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Model Verification
S| Toolbox vs. Simulink

4\ Serial Link Designer: no_ondies.qed Project: CA\Users\wangjack\Documents\Jack\N:

File Edit Libraries ieI;lD Simpata
EFICREICICIES
Pre-La;

0T project!

Run Logs Reports Tools DOE
m[afala] @ «[BaEE [ECIEE]

iyout Analysis ‘

e e R S A

State: default
TX1 Topology: sheet1
tx_ch
Tx

tx_ch
50.0ps - NRZ_20G...

RX1
SYynopsys._
Synopsys,

Synopsys_  _.

None
A b 3
2 4

S G

N =

81
s_USB4¢ _

Eye correlation

B Warailr WansOul —— Wavein Analog Channd  WaveOut |
I
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S| Toolbox
simulation

MATLAB Simulink
simulation
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Model Verification

Eye Diagrams Correlation
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MATLAB/Simulink
simulation results (Left)

S| toolbox simulation
results (Right)

Good correlation
achieved between two
simulation
methodologies
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Future Opportunities
Enable Flexible IBIS-AMI Modeling Solutions
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Flexible IBIS-AMI Modeling Solutions

Make Customized Modeling Trivial

% Challenges: single AMI parameter configuration at one time

t*"

i Can we configure & import all AMI parameters at once?

@

Proposal: configure and load all AMI parameters by file import

I sYnopsys- &2



SYNOPSYS - £fi &=

I sYnopsys- 52



SYNOPSYS - 5f =2

Thank You




