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Introduction to HigkFSpeed Links

A High speed digital links or
wired links are ubiquitous

A Wide variation of speed and
applications, operating
conditions

A Limited ports requiring
multiplexing at higkspeeds

A Growing demand of higher
data rate and throughput
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SerDes

ASerializeDeserializer
ASend Data and Clock
AConstant increase in speed
(~100Gbps)
A Special case of Mixeglignal
(DSP+RF)
A Evaluating Equalization techniques

A Example
A Ethernet
A Universal Serial BUS ~
A DDR (with CDR)
A PCI

accellers) - - DVCON
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interface
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Typical SerDes system: TX, RX and channel

Analog Channel

_____________________________ A
'e N\ o
i o S g i | \.
: Transmit ' T 8§~ System T & — : Receive _ . Data I

—> . . —1> O &) -T> . . > —>,

i Equalization i O— § — Interconnect__ & _o 1 Equalization Recovery 1
Algorithmic Model i i |¢ i
M J i Recovery g
Analog Model Analog Model %  Algorithmic Model ;

’
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__________________________________________________
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) : ) : Des Archi
Algorithm Design Algorithm/Model Development Environment iﬁ;oegs},v”r:egescignm Designer

A Code algorithms
A Test and debug code

A Generate IBIS model from

A Needs multipl ithmi
eeds multiple Create IBIS-AM| Model algorithmic code IBIS-AMI Modeler

expertise
A lterative and
long
verification
A Hardto model g oo
analog effects Issue

\ 4

Test System System Development Environment

Use IBIS-AMI models from multiple vendors
Sweep parameters

Run large solution spaces S| Engineer
Measure and report to interface-specific masks

o T>o T I
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Mixed-Signal Design with MATLAB and
Simulink

- ' SPICE import

ANALOG & DIGITAL DESIGN

IBIS AMI Model t
‘\ %L ] l odel generator

oy
‘ l ' Co-simulation
ooy Digital Design Analog Design l HDL Code generation
_|
Channel HDL m .
simulation synthesis _SPICE 4 SyStemVerllog MOdel eXport
And link and simulations R0
layout automated and layout <
layout | % .
. T Analysis
Q
S W :|
TOP-LEVEL SIMULATION %
\ 4 —
Digital Analog
P Software | = Hardwar = Hardwar J |
‘ \ e e
— EQ | Routing J
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Modeling Approaches

%% Hemispherical Conformal Arrays

accellera
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R = 2; %

s (m)
az -90:10:90; %
el = -80:10:80; % Ele
[az_grid, el grid] = meshgrid(az,el):
poles = [0 0; -390 9017 3
nDir = [poles [az_grid(:) el_grid( rect NS
N = size(nDir,2); % Numk of

[%, ¥, z] = sph2cart(degtorad(nDir(1,:)), degtorad(nDir(2,:)),R*cnes(1,N));
ha = phased.ConformalArray('ElementPosition’, [x; yi z1,...
tNormal',nDir);

'Eleme

viewArray(ha, 'Title', 'Hemispherical Conformal Ar
wiew (90,0)

Algorithms

PS-Simulink
Converter
Ct C
B Bl—
E E
NPN NPN
@ CVS_1 Ebers-Moll Solver Ebers-Moll_2
Configuration
3 [— cVs_2

Physical Network

Zero-Order
Hold

Quantizert

Transport
Delay

Di
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3 AGC > COR

A Design and analyze transmitters and receivers B 5 1 { o
with the SerDes Designer app = { - —
= ‘ PY  rmmesn b

A Develop equalization algorithms with MATLAB j
System objects and Simulink blocks yomm M o=

A FFE, DFE, AGC, CDR, GTdDE,

A Perform SerDes statistical analysis and tim e —
domain simulation

A Generatedual IBISAMI modelsfor 3rd party | .
channel simulators HE—

(Mode (Usage In) (Type Float) (Format Value 1.8) (Description "CTLE Mode: @=off, 1=fix

(Default "6.0") (Description "AMI_Version™))

E sgram Boolean) (Default False) (Description "Init_Ret
an) (Default True) (Description "GetWave_Exists"
Integer) (Default 32) (Description “Max_Init_Agg
(Default @) (Description "Ignore_Bits"))

(ConfigSelect (Usage In) (Type Float) (Format Range 1.0 1.© 1.8) (Description "CTLE co

A Use reference designs for higpeed links B Hage

(Mode (Usage In) (Type FloatyS(Format Value 1.0) (Description "AGC Mode: @=off, 1=on")

Su Ch aS Eth e rn et C_EGG , D D R5 ’ P_Gb n4 ; ) (TargetRMSVoltage (Usage In) (Type Float) (Format Range ©.1 8.601 10.8) (Description

(Modulation (Usage In) (Type Float) (Format Value 2.9))
(SatAmpParameter
(Mode (Usage In) (Type Float) (Format Value 0.0) (Description "Saturating amplifier mo

aecellerd) - _
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Add SerDes
components

Starting point: SerDes app

Symbol Time (ps)[ 100
Samples per Symbol |16 v
Target BER| 1e-06

Export to:

- MATLAB
. - Simulink
" p— N - IBIS-AMI

E|

Ioduifllon | NRZ

AGC FFE VGA Saturating DFECDR CDR CTLE Pass
Amplifier Through

Analyze

g Differential

FILE CONFIGURATION

SerDes Systelf I

BLOCKS

-  Modulation

‘ L | DFE/
- Sample rate e H > o > Hewe H e H
FFE AnalogOut Channel Analogin CTLE AGC DFECDR

- Signalling

Block Parameters [BEr | statistical Eye

BER

Pulse Response

Name: CTLE

Mode |adapt v

Plot analysis results

Configuration select |0

g 0.4
Specification | DC Gain and AC Gain v ]
ek o3
Peaking frequency (GHz) 5 gl =
, & 0.2
DC gain (dB) [[0-1-2-3-4 -5 67 8] a

Component
specifications

High-speed

Y
U

Name Data PRBS Waveform
L‘Eys Height (V) 0.50417 f O T R T — n
2 [Eye Width (ps) 84.9764 N 1 =
= LW T T link
4 |CTLE:ConfigSelect 8 N \[ JIL /] | fl\ A
5 ‘wm ’ﬂ“”\‘ M‘ ‘\\“ I\ U3
1 Y A\

/
f
| IV
| \‘\‘\“\ |

| V| |

xen

Report =

AGC:Gain (V) 256134

DFECDR TapWeights (V) [-0.0808 0.0158 -0.0066 -0.0127]

<
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4\ SerDes Designer - untitled* - X

L = [E]  symbolTime (ps)[100 | r— : = —. e = — :
CJP = H . Modulation NRZ v AGC FFE VGR AMP CDR. DR L @p __Analyze W
8 pec 3 16 bl ERIE s AGC FFE VGA Saturating DFECDR CDR = -
New Open Save = ignaling Di i urati Delete  AddPlots Default  Export
£y Target BER|1¢.06 [ Differential = Amplifier [ Auto-Analyze v
FILE ‘ CONFIGURATION ‘ BLOCKS ANALYSIS LAYOUT | EXPORT | &

_J SerDes System l

Tx Rx
FFE H [> J~ ChannelJ D
FFE AnalegOut Channel Analogin

| Block Parameters | Plots \

R (Ohms) |SO

C (pF) (0.2




Export to Simulink

P2 warkshap * - Simulink - ] X
SIMULATION
[(J0Open = i Stop Time | 1.25e-07 .
o s g = d @ b %
New e Library Signal forn: Step Run Step Data
v = Print ¥  Browser Table o Fast Restart Back v - Forward Inspector
FILE LIERARY FREPARE SIMULATE REVIEW RESULTS
- O XA
L] workshap
=] T[S T kshop » -
— seecien) R
.
=+ Analyze W
Delete  Add Plots LAYOUT | | Export =
- Auto-Analyze -
-
% Export SerDes System to Simulink &
|=> Generate MATLAB code for SerDes System -
Configuration
E Make [BI5-AM| model for SerDes System
%] Wiavein Tx  WaveOut #Waveln  Analog Channel WaveOut ] Wavein Rx WaveOut e
]
Eye Diagram
(@
» ||Ehd
Ready 100% FixedStepDiscrete
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Statistical vs. Time Domain
| |

Analog
Channel Transmit Receive Statistical
Pulse Equalization Equalization Analysis
Response TX Init RX Init
RX AMI File
Parameters

Analog Channel
Impulse Response

I
$

.|
* o .ﬂﬂ Statistical

Eye
* /\ Clock PDF
’::::::::::::::::fﬁ’wm PerSIStent

ye

Accumulate

T T T
oo 5 55

. Transmit Receive
Stimulus HHHH * Equalization Sonole Equalization
TX GetWave RX GetWave

2cceller?)
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Performance verification

= i
New @ S3ve < = Signal e Data e
- - v & Print - Browser Teble st Restart Back v Forward Inspecter
FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS
X O r O I I I l u I I l I I l O e S O r = e =
[C] ntitled b -

time-domain simulation a

AModel nonlinear effects suchas . - .
saturation o
ACustomize blocks and A = iy S
equalization algorithms | =

AEnable global adaptation, and
backchannel optimization

()
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Architectural Exploration

Global

Export | B8 | AMI-Tx | AMI-Rx
- serass_rx Node Details
~ Reserved_Parameters
Hoda name | PAN4_UpparThrashol

AMI_version
Init_Raturns_impulse Description
Getwave_E Upper eye voltage ihreshold for
Max_irit_hggn waveform and eye processing.
Modulation
PAMa_CanterThresnold

PAMA_UpperThreshald

FAM4_LawerThrashold Typa | Flaat
~ Model_Specinc Usage [out
T ene Format | Value
wMode
connogeiect vaiue [0.333
- DFECOR
ReforencaOset
PhaseOfiset
Fraze
Mode
~ Tapweights
1 Current value | 0333
m o1 o
veln Tx . eln Analog Channel  WawaOut R o t cee 4
[ —
L ]

s

| Channel modeling | White-box (customizable

U, x

AnalogChannel (mask) (link) m O d e |S

Construct loss model using a channel loss metric or an impulse response from B . -
another source in a SerDes Toolbox model. Analog model inputs are only used #done in an exterior block.
for 1BIS file construction when using impulse response.

My xed (ob3)
Channel Model

S : Simulate and customize adaptive equalizers | =7

Y privconfigInitialFlag
|' - .privConfigInitial = obj.ConfigSelect;
C > In D1 .privConfigInitialFlag = false;

Analog Model Qut > )

Tx R (Ohms) [50 i ™c(F [1e0e-15 |z |

Impulse response | [zeros(1,63),1/Samplelnterval, zeros(1,192)]

.privconfigInitial = obj.configselect;

CTLEParameter.Mode Mode CTLE

Rx R (Chms) [50 [ rxc(F) [160e-15 |5

Rise time (s) |2.905e-12 i Voltage (V) E [ CTLESignal Configselect o1 GonfigSelect

= obj.privConfigInitial;

CTLESignal.ConfigSelect I
ConfigSelect

§.FilterCoefficients.np(Config+l)+1;

CTLEConfigSalect CTLEConfigSelectt §.FilterCoefficients.nz (Config+l)+1; 4

L Cancel Help Apply J CTLE
—

' 2022
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fmmEmmEmssssssssmssmsmsmmsmsssasmmsme=aay

C h an n e | & CT L E M O d e ‘ Doy Agrosr) 1 m;s it g

Input (Victim) 43_,5'—":!_—: .-‘ﬁ."_'-;;"f Output (Victin)
Output (Aggressar) 55 _‘_ — "’—-"-1?2 Input (Aggressar)
] Input (Aggressar) 7 e ressar
A Manipulate frequency data to extract the M 8 s b g
desired information
: Residues
A Convert single ende8parameters Time delay

select portpair configuration

A Analyze impedance, attenuation, phase @) ( — o]0 /
delay

Direct feedthrough

A Use rational fitting for timedomain (value at @ frequency)

simulation
A Analyze and enforce passivity
A Causal by construction
A No overfitting of noise

Poles

Rational Fitting with 31 poles

o

N
o
(=]

A
8

600

Magnitude (decibels)
LR
(=]

rended phase (deg.)

~ -
-

L
0 2 4 6 8 10 12 14 16 18 20 Q 0 2 4 6 8 10 12 14 16 18 20

A Analyze impulse response, poles and zero e/ G ks

()
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SParameter Import

A SParameter Fitter App

S-Parameter Fitter

Touchstone File

Port Order

CUsersiralired\Desldop\6RU_CONN_WVIA_LO4 s8p

= O X

Browse...

S-Parameter Network Characteristics

A Accessible from SerDes Designer App, Analog ’

Auto-detect ——

Channel block in Simulink, and command line — .
. 1gnalin merentia hd S0k ____________ - r‘/.
A Push button experience customers want! :

Max Number of Poles 1000

A SParameter Fitter Class enhanced

Error Tolerance (dB)

Sample Interval (s)

-40

-100

Magnitude (dB)

6.250000e-12

—— (1—->3)&(2—>4)

— (5--=3)&(6--=4)

Stop Time (s) 1.000000e-09 150 L L L L L L )
. . ) 0 5 10 15 20 25 30 35 40
SignalEnded support (DDR5) Tx Ampltude (V) 1000 Frequency (GHz)
A Crosstalk Support Tx Rise Time (s) 1.000000e-11 L2107 e P
!
TxRTFactor 0.600 Tx+(2--=4)&(1--=3)+Rx
Block Parameters: Analog Channel b ) ir T)(+{5-->4)&(6--1>3)+RX
AnalogChannel (mask) (link) Tx R Value {ohms) 50 = |
Construct loss model using a channel loss metric or an impuise response from ;’ 2|
TE15 e contrction hen ueng mpule response. T e TX C Value (farads) | 1.000000e-13| =
Channel Model Crosstalk %_
Rx R Value {ohms) 50 £ 1
Channel model =
Impulse response [0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0,0;0,0,0;0,0;0;0] | .
*| I " Block Parameters (larads) | 2000000e-13]  gfF— \]ﬁ\,«:;ﬂﬂ_—_‘_—-_—_-r_—_- —_—
Impulse sample interval [6.25e-12 J: | |
Analog Model 1 L 1 L L L L L J
Tx R (Ohms) [50 i ™cF [100e-15 [E 0 01 0.2 0.4 0.5 0.7 IE:] 0.9 1
xR (Ohs [50 [} ~ec® [aosts B Channel model | Impulse response ~ Time (s) x{(*
misetime (9 (10012 [ voegery [t [ Impulse response |[0;0;160000000000;0;0;0;0;0,0;;0,0:0;0; | |\ impulse Respanse oK Cancel

Plot Channel Responses | Import S-Parameter Touchstone File... ||T||J|-| Iz =3 I'I1|J|E interval |§.25e-12

Cancel Help Apply

2cceller?)
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Improved accuracy with bottomp modeling

4 CILE FITIEr App

Import CTLE frequency response from |’BESE workspace x | Base Workspace variables | data v

8 I t D t Symbol Time (ps) 100 Samples per Symbol [ 128| » | Ht=—0F 25 s Tt Frequemcy—H2A=—040-GH=
I I I p O r a a (Preprocess Options \ Plot Pulse Response Report

|:| Linearly resample with df of 10| MHz
Magnitude Response
T

APreprocess Data dasnman=—0 0 b (N DRI A

[+#] Truncate response above 30| GHz 0F R B (t) 1
1
. [C1Remaove delay 25 ps ol | ]
\.
Fit Data
=20 -
Rational Fitting Parameters
= . ] Tolerance (dB) | -40 X301 E
Visualize D Fi
Max # of poles 8 Preprocessed 15
40 Fit15 4
> Poles
[ Use commen poles for whole set O Zews
-850 F 4

Alntegrated with

A SerDes Designer App = R e

ACTLE Blocks

|: Help :| |: Cancel :| [ Export to Script :| |: Save GPZ to Workspace :| |: oK :|

dB v | AusSiyle [semiogx v | Config [ 15 v

ANNT
(2zuzz

DESIGMN AND VERIEICATION™
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Example of inclusion of Ndumnearity

Tx Rx
- SerDes App
-} FFE D Channel D CTLE it cre == 5 —e
{ \ )
" FFE AnalogOut Channel Analogin CTLE SatAmp CTLE2 DFECDR
P e UL KEVIEW K
e . Ch = i 4 Response of untitled/Rx/SatAmp - [m] % *
Flez Bt View, lnsict Tools Daskiop Wirdow: Halp > File Edit View Insert Tools Desktop Window Help ~
Nede @ 08 RE NEde @ 0B KE
SerDes CTLE Transfer Function Family S?lgarating Amplifier Voltage In / Voltage Out Response
0
1
a 5 2|14 1
© 3
4 05 - -
) 0ol g Simulink Export
" 6 | o I I Xp
4 10° 107 10® 10° 7o' S o
Hz A 8
3
= > .05
0 e 014
2 ; 1
1 (,‘::rus —
i oA ot 15 : . . ‘ .
N | A | 6 | -3 -2 -1 0 1 2 3
10° 107 108 10° 7n0™ Voltage In
Hz 8
@—bWaveln CTLE WaveOut Waveln S:'r::‘gﬁ:-grg WaveOut » Waveln CTLE WaveOut Waveln DFE(
Waveln
CTLE SatAmp CTLE2 DFE!

Rate limiter

(2022
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Rsticaal Fiting with 120 ssisa R
‘ |

D I_I CTLE ’_

\

New Examples

Analogin CTLE Lo C|

ASParameter to Impulse s s

Globally Adapt Receiver
Parameter to Impulse Components Using Pulse

ReS po n Se SRR R Response Metrics to...

Covers two topics: the first focuses Perform optimization of a s&t of

on the concatenation of three )
) ) receiver components as a system
scattering parameters (S-

- L L
ing function optPulselMetric t
AG'Ob&' Optimization Parameters) atreresent e
calculate mefrics such as eye

ACustom Block Workflow Edit
CTLE

ACustom Block Workflow Use — =

=

any Simulink block S

PassThrough Block

Customize a PassThrough block in Customize a PassThrough Block in
Simulink® using other Simulink Simulink® to implement a CTLE
library blocks. This example shows System Object™ with user defined
[ LT S e e B AMI parameters_ You can use this

DESIGMN AND VERIEICATION™
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Advanced example for high speeds

A Show how to more precisesxplore the tradeoffsbetween:
A Number of interleaved ADCs
A Gain, timing, bandwidth and voltage offsets between the interleaved ADCs
A Demuxwidth
A DSP adaptation loops

]
D1 [4x1] D1 [32x1] D1 D1 ER
Wave Time Samples P Samples Samples —» Sample [32x1] D1 Wave Out
T Interleaved . lax1] Deihak [32x1) Sample —p{ Samples
" ADC éx1] DY D1 Demux [32x1] D1 (32x1) &
— Clock Clock »! Clock Demux > RxFFE Sample P Sample [32x1) D1 IBIS =
(42 e Clock Clock [32x1] Decision Bridge Clock clockValid
ADC ) Taetis: [1x21) D1 z : D1 IBIS-AMI clock_times
Demux apWeights 2t apWeights SR D1 —'im} Clock Time » clockTime
SNR

TapWeights read RxFFE
D1 SNR write — Brid
< . Demux DFE Tap Ot ridge
Clock i o e
D1
sl DFEtap D1 ThreshLower PAM4_LowerThreshold

D1 D

ore Weite Lo
Baug o gl | OFE e ThreshCenter |>—
D » UoD. Rate s ; [3241] TapWeights < S -
c Rx 21 |&Fhase < |Phase Loop P D1|UPPOWN  phase  Sample ThisahUpper ala Slaca ik Canle
ok 1 ¢ Detect
ax11 01| O Clock ] D1|Control  Filter pgmux etector  pemux e s
Clock DFE
Clock
VCO F PD

Multi-phase Clock

() - DVCON
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Customer reference: Intel

A56G PAM4 IBISMI Model ADesignCon 2026
, ADfA( Design for AMI) A New
DFE/CDR Modeling Integrated Workflow for Modeling
~0—E>§Eﬂ = 1] 56G PAM4 SerDes Systems
J”_ °' T ;';.7.?;';:'1:;':;.::i‘::i:.:;‘,i.i":;:
ﬁ Sy RN

accellery -
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https://nl.mathworks.com/videos/design-for-ami-a-new-integrated-workflow-for-modeling-high-speed-pam4-serdes-systems-1576050446145.html
https://nl.mathworks.com/products/serdes.html

Correlated Simulations

#3 untitled * - Simulink

File Edit Wiew Display
P2 - 3 - <

untitled

® |[Pmluntitied W

4| Eye Diagram

File Tools View

@-a Ok

Help

4. |nit Statistical Analysis Results — O >
Eile Edit Miew Insert Tools Desktop Window Help k]
Ddde @ 08| kE
-~ Statistical Eye a
Diagram  Simulation  Analysis Code Tools Help = = = 10
e m-eewm b - - s INIL(Statistical) results
BE E E@ % Nl [) 2e-07 )
=) = 0 05 3
02 2
0.2
— O >
L] 0 — 0.4 .D-D
0 1 2 a 4 0 50 100
= 9Q- QB3 -|Ld-| B [s] <10°® [ps]
Witllvefnrm Derived from Pulse Response
-]
Un-equalized Marne Data
Equalized 1 |Eye Height (V) 0.4337
| 2 |Ewe Width (ps) 91 2217
= 0
0.5
0 0.5 1 1.5
(] 108

geceller?)
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Generation of IBIBMI

Analog Channel

_____________________________ A
'4 N\ o
= : 2 S ! \
i N Transmit T &8~ System — € — ' Receive _ R Data !

c c —> O 3 . . > —>!
i Equalization i O— 8 — Interconnect__ 8 _o 1 Equalization Recovery 1
Algorithmic Model i S |* |
N s i Recovery g
Analog Model Algorithmic Model
\ } \ } \ }
I \ !
-aml ibs .ami
Al | i

() - DVECON
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| | serdes_tx.ami

=l Autosave Simulink Model or Library
untitled.slx.autosave

=/ Application extension

Model Configuration IBIS Settings _} serdes_rx_wint4.dll

A Generate standarg¢ompliant Init and S o (8 serdes pcwingad
G etand B I SAM I m Od eIS :C;driver Rx model namlr. EXP%EER:;";:W e

Generation of IBI&MI

Export IBIS AMI-Tx AMI - Rx

. Retimer Tx and Rx cor ;ﬁ.ﬂ Tx.exp
A Generate associated analog IBIS mod ™ Y] ———

=l Object File Library

A Customize the model interface by S 07 o i
I - | Te.lib
managing the IB{&MI-parameters

Bits o ignore 0 Bits to ignore 0

A Retimer& redriver e Creation Opions

Models to export

A Connects Rx to Tx per IBASI SPEC | .omrwun 2"

IBIS file name (ibs) | serdes.ibs
Tx only

A1/O: Bidirectional for DDR applications | =™  “oume

()
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Integration for testing

l___  CYERETSEIOK
XX o/
E,J Analyze A4

Kd Plots LAYOUT | Export
Auto-Analyze &

- -

|| % Export SerDes System to Simulink

|Z Generate MATLAB code for SerDes System

| | E Make IBIS-AMI model for SerDes System

Logs Regoris Tosks BOE
+H#| m[AR]A]BsIARA R & & @ Rx - @3 8

Channel TPO to TP5 with Package Models

Pred ysn | PostLapmatVorhcston
“‘_ Use to test Channel Performance and Equalization
iy T¢I
@0
swerp | D o
d w

& 100gbase_kr
i TX P

100gbase_kr_tx
38.79ps - Serbes_74p7sc
None

2

A Build your model in SerDes Toolbox and export an IBIS-AMI
model directly into Signal Integrity Toolbox for Regression
Analysis

A Sweep your IBIS-AMI model parameters to test them with
various channels in Signal Integrity Toolbox

A If there are any issues, the test case can be pushed back to [
SerDes Toolbox / Simulink where you have full debug capabilities :

ey

: : 1 : ) 0 . / | . g DESIGMN AND \QCITC%'IQ;;I "
accellers) - | BVETN
# * i . : - ) ™ . _
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Verifying the IBEBMI model with the channel

A Sweep parameters to explore the to find the best solution

A Build schematics to test the signal integrity of hgpeed endo-end serial and parallel links
A Test components and/or system designs for industry standard compliance

A Perform channel, statistical, and tint®main analyses and visualize the results

A Import PCB files for pogayout verification

A Import IBISAMI models for testing y

nannel TPO to TPS with Package Models -

IIIIIII|IIII|IIII|IIIIIIIII|IIIIIIIII|IIII|IIII1IIIIIIIII|IIII|IIII|III

30.0 40.0 50.0 G0.0 Fo.0 g20.0 a0.0

Stat Ewve Width (ns (o

() - DVECON
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Prelayout Analysis workflow

A Serial Link A Parallel Link
A Determine optimal equalization settings A Determine setup/hold timing and voltage margins
A Predict operating margins and bit error rates A Conduct waveform and timing analysis
A Perform network, statistical, and time-domain A Analyze interfaces for timing and signal integrity
analysis compliance

qecellera) - - - DVCON

SYSTEMS INITIATIVE



Prelayout Analysis: solution space

4 Serial Link Designer: CEI_56G_LR.qed Project: C:\Users\, - X
File Edit Libraries Setup SimData Run Logs Reporis Tools DOE
Qs E | & |Bje X Y ) @ARE B e | | B M@ 2= & e

Dred auont Analysis | Post.l ayout Verification |

List of o
Elements

Usa this shest to run statistical and time domain simulations to test for channel PRE-FEC BER compliancs [1-4]

caSeg Ir_Tx
gir

Heone

2
o
BP - EP [
R m— i ne -
Wore [
85 7 i)
Stz e s

Active

TF
cei_S6g_Ir_Tx
$ui

wigtim_R1

e Schematic
== D Sheet

< packags— gt
]

53
5_package_1zmm_t.

918
5_package_12mm 1.

(=

All
Schematic
Sheets

P
loee erf

cei_s6g Ir
e
Fil

52
5_package_1zmm £

El
5_CELS60_LR_Ref Hone

N ] .
s B ] =il
h: A & }

£y
s_package_1zmm £

s
5 _paskags_12mm_t

Ul sweep s included in this sheet from 185 to 296 (ffective PAMA 8bps to 530bps)

SB[ o

Package models are ineludsd for 12mm and 30mm |engths 35 defined in the COM from IEEE 502 3b annex 35

55.55ps - SerDes_18.0G -

50.0ps - SerDes_20.0G b

45.45ps - SerDes_22.0G

41.67ps - SerDes_24.0G

38.46ps - SerDes_26.0G - -

35.17ps - SerDes_28.0G hd - - - - -
-

1
1
1
1
1

1
1
1
1
1

J4.48ps - SerDes_29.0G - - - - -
T
Multi_Channel_BER_C Victim_RX1:H String AMIList  |<none> PAN4 [+ [+ [+ [+ [+ [+ [+ [+
Multi_Channel_BER_C Victim_RX1:AGC.Mode String AMIList  |<none> off [+ [+ [+ B3 B3 B3 [+ [+
lulti_Channel_BER_C Victim_RX1:AGC.Level Float AMIRange [<none- 03
- lulti_Channel_BER_C Victim_RX1:Rx_Sj ul AMI Range [<none- 0
SO I u tl o n Multi_Channel_BER_C Victim_RX1:peaking_filtermode  |String AMIList  |<none= auto [+ [+ [+ [+ [+ [+ [+ [+ L4
Mulli_Channel RER £ Victim R¥1-neakinn_filter ronfin Intensr |AMIRanns |<nane; n [ [ [ B [ [ [ [ =
Sp E Ce Set: Default [ unset |current Set: Defautt Simulation Count: 46,

(2022
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Building schematic: Configure Via

—-Top L2—
—-Top 2 L—

X_ViaDiff1
Default_Diff_Via

accellera

SYSTEMS INITIATIVE

Selected Layer{s) Thickness = 0.0mils

X

[] Edit Stackup

Connect] X_Section! X_Section! Coppect

4 Via Editor
File Edit
_ibrary = Stackup default.stkup + Pre-Layout Vias
Zdiff = 65.5 Ohms ‘[Board Height = 64.2mils
Cureor(-35.0,2 Zem = 227 Ohms
Delay=112 ps Layer Tn|cl$ness| Left Via
TopStun=00s Iy MName| : Ty.pe {mils}
Bottom Stub = 0.0 5 Dielectric 1.0
Cpad=23.0fF Top  |Signal 0.6
Exit Trace = 55.0 mils Dielectric 50
q P1 Plane 06 O
- Dielectric 50
Via L2 Signal 06 |
Model Name |Default_Diff_Via Dielectric 50
Copy | Rename Delete P2 Plane 0.6 |
= 7 Dielectric 50
SHEE (3 |signal 06 O
Start Layer ':TOD Dielectric | 5.0
End Layer |Bottom
Finished Hole Diameter 18.0 2R e a
Drilled Hole Diameter [21.0 Dielectric 50
— F—— P4 Plane 0.6 ]
a acetracl = =
Shape Circle =] D.lelecmc 5.0
Diameter 20.0 mils Signal 0.6 a
Width 110.0 | mils Dielectric 5.0
Height [50.0 | mils Plane 06 ]
| Pads On All Layers i D.lelectrlc i
Differential Via Spacing [G0.0 Jmils | Signal 0.6 O
Racetrack 21 Dielectric 5.0
Back Dril 22 |P& Plane 06 1
23 Dielectric 5.0
v| Enable By Stub By Layer By Depth
© By 2 By Lay @ By Dep 24 Bottom |Signal 06
I L0 230 B Dielectric | 1.0
Side (mils) Layer (mils)
Top 0.0 0.0 A|
| |Bnttom 0o no ~
Model Override
[_| Enable

Via

Left Via | nghtV|a| Right

] | I o |

(2022
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Building schematic: Configure Transmission
Line

4\ Lossy Transmission Line Editor — O X
File Edit
Tranemiceinn | ina Madal = diff_etrin_G7ahm_2¥ mad {1 ibrary Model)
) Single Conductor (@) Differential a2 P 2
Reference Plane Bas
[v] Coupled Aggressors:lZE Conductors: 6 o Pitch
Model Type Etch Shape Tabbed Routing
Calculate ) Rectangle [_] Enable
) Microstrip i
) Buried Microstrip View Model [ w "1_[ Victim ® Trapezoid
i@ Stripline T Dielectric Er Angle (45 - 90 degrees) Top Width (mils)
67.5 3.4615223
| Save || Save As || Close | Reference Plane | | | |
Coupling Differential Tpd Resistance | Inductance | Capacitance | Conductivity Trace Trace Thickness | Dielectric Height | Dielectric Height ] Eratf Loss | Table-Driven Differential Conductor Roughness |  Aggressor L1 Aggressor R1
Configuration | Impedance(Ohms)| (psfin) | (mOhmsiin) (nHfin} (pFiiny (Meg Sim) | Width (mils) (mils) (H1 in mils) (H2 in mils) (GHz) Tangent| Loss Model | Separation (mils) (Microns) Clearance (mils)| Clearance (mils)
Adjacent |w 94 362 178.141| 279.916 11.204 2893 58.0 4.0 0.65 6.5 13.0 10 | 425 0.02 MOne |v 4.0 0.15 4.0 4.0
L

W1
diff_strip_1000h...
$bp_len

—____—
—
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Importing and Edit-parameter Models

4\ Edit 5-Parameter Port Maps *

DIFF Ports

PortHame .| Srow,col) o 1 o 2 o 3 o 4
-47.8.. |-0.00... |-51.8.. |-63.5..
-0.00... [-47.8._. |-635. [-51.8..
-51.8.. |-63.5. |-478._ [-0.00..
-63.5.. |-51.8._. |-0.00... |-47.8..

4 Serial Link Designer: interface1.qcd Project:

e | D[RO =
B lwra =

File Edit I__I:rarie5| Setup SimData Runm Logs

(3| gz | | B import Bs...
Import S-Parameter... -

Import Table-Driven Loss Models...

Import Connector Models...

Import Spectral Tables... 3
Import Stimulus... /] 1 ﬂ: Port Map: N1F2N3F4 [[] Use Standardized Port Names

Edit SPICE Models 3 | _connector_ab.sdp | connector_cd.s4p | connector_ef.s4p | connector_gh.s4p
gﬂ Edit IBIS Files <1 l"Stlr"Ct'O“S: . | Display Import Log [ Display Waveforms
g Edi $C0nnect0r =S L TS LR | S-Parameter Checklist I Restore Default Port Ma
Edit S-Parameter Port Maps b) Drag Column Headers to Pair "In\Out"... [ Port Names Generator- ) p
% Edit Part Properties c) Highest Values Should End Up In Whit... |Left Prefix: Right Prefix: Set Port Map Left-to-Right
™~ d) Yellow Cells Flag Misplaced Highest V... ” | | Set Port Map Top-to-Bottom Apply To All Tabs
E New Part )
- . e) Enter Custom (Non-Standardized) Por... Clear
Combine S-Parameters f) Blue/Green Cells Flag Left/Right DIFF P... Apply
- g) Drag Right Table Rows Up/Down to Pa...
h) Red Cells in Right Table Flag UnPaired...
Import and manage various types [ ciose
of models When importing S-Parameters, use the S-Parameter Checklist to verify

their quality before use

qecellera) - - - DVCON
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Sparameter checker

Checkiist: r_ab.sdp |
[ Single Ended Insertion Loss Plot
w Through path insertion loss increases with frequency and is well behaved.

I Waveforms /| File I:B'rne loss at DC (0Hz) is below 0dB and there is a smooth transition into the rest of the curve. —
File Edit Quality Enf i i . =
ile Edit Quality Enforcemen L] Snap Tofwaveror{ || r Section Notes: pask Offset stepf100.0ps | 10.0mv

RN K- T @) L -] 2B e T
£ YRR IC E 5] o) riginl (50 Ohm| E
S-Parameter Checkiist: connector\ab.s4p | J|[ Waveforms | Fyﬁmmr ) [l origifal Simuiatd E
Visually Inspect Fil \
section Not \ ® original {# Ohms Referfng [} s |
4\ S-Parameter Checklist 0 2
] ] 0:4(1.2).db 0.0dh) I
File Edit | Quality Enforcement | s(2,4).db |
:5(3,4).db
= \C = . | 0.999348 3.06793e}0
[T [J Make Passive L4 0000 0.000642308 = |
Lowest Frequency Pointis 0.0Hz - D Make Causa' — 0000 0.995345 {§ [ Figure 1: Single-Ended Insertion Loss )
S-Parame pr. sero07 00008 | wason [ ———
Highest Frequency Point is 20 0GHz. r v ; 0 Make RECIDTOCH| e, : = L
5!
Average Frequency Spacing is 50.0MHz ”l— =15 - "I’w L
Max Through Path Delay is 38.5021ps 008 00012 | ]
1 0. 9 -0.02722
- . 0.0002331€9 0.005
Maximum Frequency Spacing = motede_nn o \
(6 * Max Through Path Delay) G1e4=-00s -0.A9 E
Based on the Max Through Path Delay of the network the Maximum Allowable Frequency Spacing is 4.32877GHz 0.00166967 Of 3 Throuﬂh path insertion loss increases with
0.997308 -0.04049288 f .
N 1 r requency and is well behaved. |
(Maximum Frequency Spacing) 0.000443409 0.0H07Sf 9 Y
o ling Ratio = ~0.0001706 0.00| El
(Average Frequency Spacing) I
2e+008 0.0 81 0.0 q L
The Oversampling Ratio is 86.5754 0.9963. 053685 - AE At A AR = Al E
0.00072188¢ 0.0100:
Note: An Oversampling Ratio of less than 1 is not recommended for simulation. -0.000287% -0.0021 cursoll TR
= Lo 520 w
Import Log
S-Parameter Model Import by azambell en Tue Oct 05 14:45:03 EDT 2021 0.0 ]
Source Import Directory: C:il 'OneDrive - ineCardsl inkDes -0. a -
Target Library: Gl OneDrive - I_libispicels_params/
3e+008 $.0032570% 0.0 o | r-
Importing: connector_ab.s4p (1 of 4) 0.993843 —0.0
connector_ab.s4p successfully imported B At - ar . :
Connecio b adh aualit measutes fiom GCD Engine o, a. : The loss at DC (OHz) is below 0dB and there is a
-Passhiy qualily measure = 100% -y oovezz00L -0-O08 = smooth transition into the rest of the curve.
- Causality quality measure = 96 2102%
- Reciprocity quality measure = 100% 0.00394: o | T T
connector_ab.sdp.ports successfully created .992345 —0.0 o 20 E—
0.00186558 0.01740755= E '
Summary of Import Session ~0.000839214 —-0.0045398) "
4.8-Parameter File(s) imported i
Combined S-Parameter Wrapper File created, along with 4 S-Parameter Ports Files. _ - R v T T T = T ™ % x
4e+008 0.00472367 0.0 g 1 an am fun - fr |
0.990665 -0.10550% 0.0 Visual_| SE_Insertion_Loss [ DIFF_Insertion_Loss [ sepoar | 5
00251519 0.01%: -
e I I Iv]) | S Stescoat -o.0om1c0oalll| s nsertion_toss| | DIFF_Polar [ SE_Return_Loss | SE Xtalk | SE_TDT | DIFF_TDT | SE_TDR [ DIFF_TOR |
Visual_Inspecton T SE_Insertion_Loss T DIFf_Insertion_Loss T S—lE Polar — T T ‘ H |
| DIFFE_Polar | SE_Return_Loss | SE xtak | se tor | DiFf_1o1 | St ToR | DIFF_TDR | g — = 2 e Repoilan ExpoiLRepor,
H Save Report Data ‘ | Export Report H
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Design Space Exploratio®weep parameter

Pre-Layout Analysis | Post-Layout Verification |
i | LU R
ds E
~—11 1000 -
5.0 3
oy : trace
20 of 10,07 impedances
- || simulat SELE 11 skew values
| ons = E
— 15 I h
| |— -20.0— trace lengths
Process Corner List Corn .
Sdifl_imp W-Line Model |List <nones ae0
RX¥1:Rx_Receiver_Sensitivity |Float AMI Range |=none= 20 D_:
7 ‘j T g
EEE h | - 1
‘,_v_._.c._f"Te_._. 35.0 TTTTTTTTT | TTTT TTTT | TTTT TTTT | TTTT TTTT | TTTT TTTT | TTTT TTTT | TTTTJTTTT | .
Solution Space: 1.0 2.0 2.0 4.0 a.0 6.0 T.CEsheet:| [+ [IShowOnBoard []Show Al Sheets
Transfer | |
= e Hertz (GHZ lue 8 Value 9: Value 10 Value 11:
|cnanne\ |Etch |Comer st TS TP ™ T T T T i i - - - -
| channel |Process |Comer List Comers [T (Typ) [~ B |~ |~ |~ |~ |~ - - - ~
et ok et mrome sttt b sf—trip_85chm |~ |~ [~ [+ [~ - = = -
channel RX1.Rx_Receiver_Sensitivity |Float AMIRange |<none> 0.025
channel RX1peaking_filter.confia _|Integer ANIRange [<none> 0 [+ [+ [+ [+ [+ [+ [+ [+ [+ [+ E
channel RX1peaking_filter.mode [String AMILISt  [<none> off [~ [~ |+ |~ [~ |~ [~ |~ [~ [+ E
channel RX1:clock_recovery.ref Float AMI Range |<none> 0.0
channel RX1:dfe taps.1 Tap AMI Range |RX1:Tap 0
channel RX1:dfe taps.2 Tap AMI Range |RX1:Tap 0
IS RATONE T Tam AT RETgS [RA T T30 T
channel RX1:dfe taps.4 Tap AMI Range |RX1:Tap 0
channel RX1:dfe.taps.5 Tap AMI Range |RX1:Tap 0
channel RX1:dfe.mode String AMI List <none= off - - - - - -
channel Sskew Skew Soft Range |<none> 0.0in 0.03in 0.06in 0.0%in 0.12in 0.15in 0.18in jc st
|channel $trace_length W Length Soft Range |<none= 1.0in 2.0in 3.0in 4.0in 5.0in 6.0in 7.0in
/ Icnanns\ TX1:tap_filter-1 Tap AMI Range |TX1.Tap 0
Icnanns\ TX1:tap_filter.0 Tap AMI Range |TX1.Tap 1
channal Tyiian fiiard Tan A Panna TY1Tan 0
Rx1:dfe.mode String AMI List =<none= off - |v
Sskew Skew Soft Range |=none= 0.0in 0.03in 0.06in = B = - [v [+ [+
$trace_length W Length Soft Range |=none= 1.0in 2 0in 3.0in = = = = I “:
THA:tap_filter-1 Tap AMI Range |TX1:Tap 0
Simulation Count: 405
» AMND R
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Design Space ExploratioRarallelization

accellera

SYSTEMS INITIATIVE

4 Prelayout Channel Analysis

Project: backplane_linecard
Interface: serdes

Reference Schematic Set: set1
Process Controls:

Stop On Error | Setup Stop Error Conditions

["] Backup Before Deleting Data | Restore

Simulation Options... | | Simulation Parameters... | “Il Parallel Configure Parallel...

Channel Analysis Steps: Channel Analysis Summary

[v] validate
[v] Generate Netlists
Include Statistical Analysis
Include Time Domain Analysis
O
Perform Channel Analysis
[] Display Results Spreadsheet
Autoload Results
(@ All Sheets ) Current Sheet

Channel Analysis Gueue Monitor

Parallel Computing Toolbox Clusters:

Default Cluster: local

Cluster Selection:

SPICE: [<Default Cluster>

Channel Analysis: |<Default Cluster>

‘ |||| Parallel H Help || Test... || Refresh Clusters

Local to Remote Path Maps:

Number of Simulations Per Task:

SPICE:| 1

Channel Analysis: 1

(] Ja]>

Local Path

Remote Path

| Run || Close || Errors & Warnings

|| @ Autoload Results

DESIGMN AND VERIEICATION™
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Design Kit for Industry Standards

Industry Standard Signal Integrity Kits — Examples

accellera

SYSTEMS INITIATIVE

o
PCle-3 Compliance Kit

PCle-5 Compliance Kit PCle-4 Compliance Kit

Test the compliance of simulation
medels and topologies to the PCI
Express generation 3 (PCle-3)

specification

Test the compliance of simulation
models and topologies to the PCI
Express generation 4 (PCle-4)

specification

Test the compliance of simulation
models and topologies to the PCI
Express generation 5 (PCle-5)
specification

CEIl 28G-VSR Compli
Kit

CEl 25G-LR Compliance Kit

Characterize and validate the
performance of a CEl 23G-LR
channel design

Characterize and validate the
performance of a CEl 28G-3R
channel design

Characteriza
performance \
channel design

10GBASE-KR4 Compliance
Kit

Characterize and validate the
performance of a T0GBASE-KR4
channel design

100GBA SE-KR4
Compliance Kit

Characterize and validate the
performance of a 1T00GBASE-KR4
channel design

Characterize and validate the
performance of a CEl 56G-LR
channel design.

CAUI-4 Chip-to-Chip
Compliance Kit

Test the compliance of simulation
models and topologies to the CAUI-4
C2C specification

(2022
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Simulation Technology

A Perform Channel Analysigrovides
network characterization results

4 Prelayout Channel Analysis

Project: backplane_linecard
Interface: serdes
Reference Schematic Set: set1

Show BER
Show Statistical Eye
Show Bathtub

T
which includes urequalized system IS |- ——— ===
responses such as impulse response, | uuw seio seeimg sus ] Show Persistent Eye
step response, pulse response, simitonoptons._] [ llz 2 Single_Channel_BER_ <y verton st
SParameters, transfer functions, and [T, . singe_Cnannei_gER_ 5"
more [¥] Generate Neflists 5 5 Single_Channel_BER_| Show Contours

. [] Include Statistical Analysis § 1|\ 6 & Single_Channel_BER_| Show Waveform
. . . [v] Include Time Domain Analysif ||~ IT7 Single_Channel_BER_| Show Stimulus
A Include Statistical Analysigesults : 3 Sinle_Crarne e
such as statistical eye, BER, ba’[htub’ [v] Autoload Results - 0 single_Ghannel BER | SNOW Probed Persistent Eye
O © currdlq4 11 Single_Channel_BER_| Show Probed Contours
contour, crosstalk, and more. 2 2 Single_Ghannel BER__ Show Probed Waveform
. . . 13 13 Single_ChanneI_ElER_ Show IBIS-AMI Output Parameters »
A InCIUde Tlmd:)omaln AnaIySIG Channel Analysis Queue Monitor 1: 1: 2::2::—2::::::—2&2— Show Solution Space
reSUItS SUCh aS perSIStent eye’ BER’ LU:Network L1:Statistica| 2: Time_Domain .

bathtub, contour, deterministic jitter
probability function, crosstalk, and
more.

2: Time_Domain

|_0: Network | 1: Statistical

[ Run || Close || Errors & Warnings || (B Autoload Resuits
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4 Serial Link Designer
File Edit Libraries Setup SimData Rum Logs Reports Tools DOE

s | Post-Layout Verification




Postlayout

Pre-layout

Post-layout

B
oe

[l
<

coniraller_o6
Gars eartirollar
g
PC011_10_2050_00
4
<]

cortraller_G5
ars_sandroller
POD11_10_z050_0D.

[40>

Wis [EEE]
dimm _strip_d5ehm POD11_10_2034_0D.
0.1807

— <t

sdramd_67
o d am

St _stip_asonm FOb1 1 i0_03a_0
0.150m

e ».

wis
i sip_t6onm ReEH I0_z084_o0

aram_ca| [T
el tl
)
S siip_asonm POBiT10_70%4 oo
e

g S

%
VA
=1=1

sdram1_oe
Sdes =dram

n apo)
dimm_strip_dSohm POD11_10_7034_0D.
0.150m

<]

dmm stip_45chm POt i0_zaea_o

1<

copollr 2
G5 senivoler

B
‘ﬁ‘

ars_onirollar
PGD11_10_z050_00

>
B<d

aars_saniroller
o5
FOD11_10_2050_aD.

e e——
——————————
e ——
———————————
———————————
————a——

e ;..

Simin_srip_ssanm POS1S10_103 00
o07sn

pre= L

S
dmm _strip_t5chm PaD11.10_20%4_a0

—

A
E=a)

win
dimm_sirip_45chm

ElER]
s _asonm POBT0_z034 0
07507

=
e l

st 4Sonm Po5 10_z03¢_on

dmms!pdﬁhm

Use RF PCB Toolbox to import PCB files
Compare pre- and post-layout nets to each other

A
A
A Easily identify any issues
A

Incorporate fixes and re-simulate

accellera

SYSTEMS INITIATIVE

i B A I T 0 ) [ a1

Y

—

b
Wi

o S B A

=

S RAGE T T . SR B Al

o To T o To

Altium Designer
Cadence Allegro
Cadence APD
IBIS EBD

Intercept Pantheon

To T oo To I

Mentor Board Station
Mentor Expedition PCB
Mentor PADS Layout

OoDB++
Zuken
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Postlayout to Prdayout

| l= s

i
.‘“ Al
i 8 %

A Includes etch, vias, connectors, and discrete components for each board
A Topology can now be modified using fr@yout GUI to find solution

XFFE. 1apWeignts.2
ch_A/RN83.14R
CC 1:Length W Length
/_Model W-Line Model |Lis

Unset  |Current Set: sett STAT Simulation Count: 72

aecellerd) - _
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New for R2022h PAMnIBISAMI Model
Support

Bathtub Curve Set Bathtub Curve Set Bathtub Curve Set
pamn_n, pamn_tx pamn_ng, pamn_tx pamn_rx, pamn_tx
Cursorl 26,5860s , 0,474 G3F-18, OFD ) cursor( 363005 . 0.5 19E-20 ) Cursor( 0.381ps , 0,126V, 3,074E-13 )
0.80 7 1e0 080 7 1E0 0.60 s
— 7--"'-L — - o L
162 — — = 1E2 T 162
0.40 == -, 0.40
laea i —1E-4 —1E-4
i — ]
i 1ES =3 —1E-6 —
020 47 E e 0.20 e
n —Es L. s - —iEe = R d — —Es
: ;i 2 e s : — 2
= | ] e | =] < = I
B 16103 b oo { 1E10 s 00— = —1E10 8
] ° E - o — E K] —— T ]
iEa2 & T —lElz2d 0 FlE124
s
lE-14 D20 gt _'—————_——;, —1E-14 -0.20 1 —1E-14
HE1s == = —1E18 ] —1E-16
040 L = 0,40 .
—1E18 —— e 1E15 118
120 H1E- —1E-20
-0.80 1 0,60 1 1E-20 -0.60 1
T T T T T T T T T T T T T T T T T T T T T | T T T T T T T T T T T T T T T T T T T T T T T T T T T
o 50.0 100.0 150.0 0 50,0 100.0 150.0 0 50.0 100.0 150.0
Time (psh Tirre (ns) Time (ps)
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New for R2022kq Design Kits for Industry
Standards

Py

fle Edit Libraries So
Qe E % W e x

MW\~

1k
oo s,
VB¢

Y

Pre-Layout Analysis | Post.Layout Verification

b

p SimData Bun Logs Reports Tools DOE

+[#| [@[aef ==

pareen

2 g e T i b v o b 15 008

SO o, T b ot v b o THPLA e

ar T remr

P TE e T——.
B AW Bl Ol wl P 11
Smgn -
Frrrmri
s —
p—
— -
pood bt bt s
FOVRUUS S s —

CHA_ADDCMD_ 5L

WB_DQ_CF_Read [Etch

i

CHB_CTRL_5L DQ_Read | DQ_Write |
Solution Space:
Transfer
Net Variable

W) o -
ooyt PR
oo e
— W =
e Tharwew

Qs _Read

-

oas,

CEl 112G-VSR Compliance
Kit

CEl M12G-VSR is a common
electrical interface (CEIl)
implementation agreement that
supports 112 Gb/s over “Very Short

Open Live Script

AW List

Group.
Comers
Comers

<none>

Ri

a

Group.

0_5L

Shoot: |

Controlier_G4, SORAM_G4
Controlier_G5, SORAM_G5
Controlier_G6, SORAM_G6
Controlier_G7.SDRAM_G7
Controller_G8,SORAM_G8
Controlier_G9,SORAM_G9

Close.

Crosstalk D
® Nominal
Swoop
Worst co
Range .
Steps N
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Two DesignCon 2022 Best Paper Award
Winners!
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Figure 2. ADC-based RX architecture
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Infineon Accelerates Development of {BNBI Models for SerDes

Designs

Challenge
Produce a complete IB VI model of a SerDes system for a key
customer on an aggressive schedule

Solution

Use Simulink and SerDes Toolbox to develop, verify, and deliver
an IBISAMI model in two weeks

Results
A Complete IBIS-AMI models delivered in two weeks
A Development rampup accelerated
A In-house IBIS\MI capability developed

Link to user story

()
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Infineon semiconductor.
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with SerDes Toolbox is straightforward and fast to learn.
After co