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Overview

Huawei’s model quality process
»  Golden model specification

»  Model gquality report
IBIS model Correction

»  Correction methodology

» Correction case
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Golden Model Specification

Background:

» IBIS model provided by many different chip vendors;
» System vendor’s requirement should be considered in IQ spec

Huawei’s specification:

» Huawei follows the 1Q Spec, but more detailed;
» Actual PCB measurement based correlation;
» Model level: Copper model
Silver model
Goldenl model (for signal reflection)
Golden2 model (for timing)
Golden3 model (for SI+PI co-design)
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Huawel IBIS Quality report

R T

If passed , Huawei
model level will be
set as followed:

*Copper model

*Silver model

*Goldenl model (for signal
reflect)

» Golden2 model (for timing)
» Golden3 model (for SI+PI
co-design)
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Part3: Electrical Specifications: simulation VS measurement
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Golden Model Specification

Partl: Huawei's model quality checklist

0z Bt Checklist{ £ X Checklist(t X ) "5 L. N
lon Mot Checked Mot Checked FARTAT BB M Buffer
I Paszes IBISCHW |BIS file pazses IBISCHK At IBISCHER b @HUFFER
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[Fin] section complete [Pin] #sws
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[Temperature Range] iz reasonakle [Model Spec] 5 Overshodt TR S35
[Model Spec] 5 _Overshodt subparameters con[Model Spec] S Owvershoot &8 typiminding
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-T tables have ressonakle point distribution
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-T table endpoints match fixture voltages
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[Ramp] B _load present if value other than S0 o

[FRamp]R_losd s 2 £ 2500HM

[Ramp] typitnindma: order is correct
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Golden Model Specification

Part2: Waveform comparison: FTS (Fast/typical/slow) simulation VS measurment
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actual PCB measurement VS simulation
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Model Quality report

Part3: Electrical Specifications: simulation VS measurement
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Overview

Huawei’s model quality process
»  Golden model specification

»  Model validation/quality report
» IBIS model Correction

»  Correction methodology

> Correction case
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Background

> Once there are some data issues in IBIS model :
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Non-monotonic VI table
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What can we do ?

LTD.

Non-monotonic Vt table
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Correction Methodology

Topology. :
Driver - Interconnect - Receiver
T 1
IBIS Model ' | Channel 1 : Waveform 1
Simulaion : !

Compare
a ; t
o] ' | Channel 2 Waveform 2
Neasurement i '
"" WEERE BIF e
1) FWEE 1) DAl
2) e 2) DPI
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Correction Methodology
(1) PKG correction

v" PKG and C_comp parameters should match the datasheet
v' PKG and C_comp model should match the TDR curves

Datasheet Ee bt B e s 1
IBIS (DDR3-1333) s : : : i [ - i
Min max min max . I — | | Ji A i

C_comp 1.66pF [ 1.95pF Board | Package , /

DQ | C package | 0.20pF | 0.26pF | , | P i
C_total 1.86pF | 2.21pF | 1.5pF | 2.5pF . | | ,r"\fv—ll / . ;’/‘
C_comp 0.93pF | 1.20pF . J % /

INPUT [ C package [ 0.17pF [ 0.36pF . X K

C_total 1.10pF | 1.56pF | 0.75pF | 1.3pF \ I~
C_comp |097pF | 1.19pF B | ' fd ' | GIRA

CLK | Cpackage | 0.20pF [ 0.21pF i C com Device
C_total 1.17pF | 1.40pF | 0.8pF |.4pF R - P
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Correction Methodology

(2) VI/VT data table correction

v VIIVT data is not really accuracy, should be adjusted sometimes;
v Rubbish VI/VT data in, rubbish waveform out.

Driver's V/I
& T-line’'s Zo
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Correction Methodology

(3) Macro model Correction

v' More faster rising edge, more SSN,
v' Traditional IBIS could not support SSN modeling

“irtexs
PDNmodel
Current Mirror
Sense Point
VCC
- L6 R s B e g s v R s
. PCB Signal Trace = Yo
1O Driver OuUT : : _® . = st s Poiynomiad Gomparison
SPICE Model and Temination O usrent s PU_PD_ONLY Vs Trve B -
ede Model . i :
Current Mirror A i
Senge Point ——MmMmM8M8m ™ r— 0 — T\ 0"
GND | . = [—mmomsvym vz
GND
Current Mirror
Sense Paint
= e
(b)
GSND

B We add a behavioral current source in IBIS, modeling the SSN.

B Would Improve the simulation accuracy
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Correction case

Correction case :

E/didR1 3 Cpm 0 304p 30 am ESR | M0 Lpm 2 2526 26 om EFlt WS Ry o E-L s B T e Al 0320 2001201 2m
3 Te ST e BT
' __._.__._.1| I L g . 2T 7 ] T
B 7 | =l CfH-\ I II = e f/_'_) <3
/ | ’ Y
L Ilf__/:'r J 'l »r II = |l E I:-_..,/ |
g = || ..'. |.I = = I- II" _I|I £ H = s | . I|. -|'- A
FE | FH 11 PE |
. I\ = I | = - = =
E ||-I III E I| .il‘- | | ||_
| R 1 J 2 ] 4 ™~ | N 3
_JI: I \-}‘:-"::\J—I_n | ..\_;::‘:;—:_-T— [,__.I l Eﬁ ‘_,i ! . |
':FH : :-H T | : ':I'H ’
| — WmpenMIp —— WOENI® H RN T | WO BA (1) I I [ wOETABR I WIAFLLR 1(3 ]
MEESH . 35% > 15% > 10% > 5%

HUAWEI TECHNOLOGIES CO.,

LTD.

Page 14

&2 Huawel



Conclusion

» Huawei follows the 1Q Spec, but more detailed;
» Actual PCB measurement based correlation is significance;
» Model correction technology is a good way to improve model quality;

» Expect to release IBIS correction technology specification
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Thank you

WWW.huawel.com
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