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1. IBIS history in Huawel

» A accurate Simulate Model is first element of successful
Sl , and the difficult step.

*1999 Sl dept. founded

«2000 Test board and simulate arithmetic study

«2001 Mr. Bob Ross visit Huawei and lecture;IBIS Membership
«2001 Modeling Group foundedTrack Industry Model development
«2003 Ibischk4 fund

Now  Asian IBIS Summit 2005
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2. Model Platform in Huawel

» Total simulation Model solution

[ Mocdel Platform ]

[ IBIS l:AodeI ] [ HSPICE Model } [Cap&lnd&SModel]

[ ADS/SQ/HSPICE ] [ HSPICE ] [ ADS/SQ/HSPICE ]
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3. IBIS Validation

»|Ibischk3

€ Syntax Errors and Warnings
€ Common Errors and Warnings
€ Structural Errors and Warnings
€ Non-monotonicity Warnings

€ Extraction Errors and Warnings
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3. IBIS Validation

»BIS file check(correct&Completeness,Databook)

€1BIS Properties

€ Component Properties [pin]list
&®Package&pin Properties
*C_pin L_pin R_pin;

& Model type

C_comp

*[Voltage Range]

*Vinh,Vinl

*Vmeas Vref Rref Cref
*Max/Min Data condition

*VI Properties

*VT Properties
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3. IBIS Validation

> Simulate

@ Spice Correlation
€ Voltage Swings[high/low,over]
€ Timing Test Load Response

> Measure
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4.Huawel spice circuit model library of capacitor(PI)

»Distributed circuit model of ceramic Cgoac;{tor
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e e : ——W 2
Vld Via pair 2 :}I[ W 2
Fovers ——W
Cross section of discrete capacitor mounted Distributed circuit model for SPICE derived
on PCB power planes from construction of ceramic capacitor
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4. Huawel spice circuit model library of capacitor(PI)

>»Element values model was o S B

+ esr=lm loopInductance=ln

extracted from measured s- licep 1 2 leopInduccance

L11 = Za 4 _ Z41151l=e—010
C11 2a 3Za 8_7857Z0e-010 £
parameter based on Monte Carlo 1a 7.684703-001 ohm
Lrl da =2 4 _Z41151e—010 I
L1z Za La 1.4Z228402—011 h
methOd CZ Ba 3la 8.7857Z20ae—-010 £
BZ= 3la aa F_EE4702e—-001 olhm
LrZz aa da 1.4329540e-011 kh
L1z La Ta 1.4=225840=2—011 =
[ Ta Z0a 2. 78LE7Z0=2—010 £
BZ 20a Sa F_62847032e—-001 olhm
Lr32 Sa aa 1_4=Z39540e—-011 =
L14 Ta Sa 1l.4Z9540=—011 I
Cd Qg Z9a 2. 78LE7Z0=2—010 £
P4 Z9a 10a F_.6247032e—001 olhm
Lr4 10a Sa 1_4=Z39540e—-011 =
L15S Qa 1lla 1_4=Z393540e—-011 =
CE lla ZSa 2. 78LE7Z0=2—010 £
EEC ZSa lzZa T.E28470Z32—001 olm
. . R L5 1Za 1l0a 1.439540e—-011 h
L1& 1lla 13a 1_4=Z393540e—-011 =
The spice netlist of 0.01luF ceramic s = 1sa  1.439540-011 b
. 1=y Z7a lda T.E28470Z32—001 olm
CapaC|t0r Lrs l4da 1za 1_429E540=-011 h
L17 132a 15a 1_4=Z393540e—-011 =
| 1Ea ZEa 8_7857Z0e-010 £
E7 ZEa lea T.E28470Z32—001 olm
L7 lea lda 1.4=22540=2—011 =
18 1E5a 17a 1_4=Z393540e—-011 =
:§8 17a Z5a 8_7857Z0e-010 £
j=3=j ZCa lca T.E28470Z32—001 olm
L2 lca lea 1.4=22540=2—011 =
L1= 17a 15a 1_4=Z354d0e-011 =
cC=2 1%a Zda 8_7857Z0e-010 £
= =da =0a F.Ee24702e—001 olhm
Lxr3a Z0a lsa 1.4=22540=2—011 =
L1ld 12a Zla 1.4=225840=2—011
C10 cla Z3a 8_7857Z0e-010 £
P10 Z3a ZZa F_62847032e—-001 olhm
In

Lrlo ZZa Z0a 1_4323540=-011

rl 3 4 ==sr JSS a2sr in ochms

rdum 2 = 10Meg /7 resistor to make dc path
\ / wsense 4 5 0O ac=0
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4. Huawei spice circuit model library of capacitor(PI)

»Distributed circuit model simulation compared to
measured 0.01uF capacitor

60

dB(meas248..Z(1,1))
dB(Z(1,1))

1E5 1E6 1E7 1EB 1E3
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4. Huawel spice circuit model library of capacitor(PI)

>Spice circuit model of 10uF Tantalum capacitor
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4. Huawel spice circuit model library of capacitor(PI)
»The spice netlist of 10uF Tantalum capacitor

.subckt C_0B0Z0053 1 &
+ esr=lwm loopInductance=ln
lloop 1 E loopInductatce ff loop or mounted inductance in henries cl £ la capacitatce

Lo £ Za 1.328658e-00% h
Cl Ia Iza Z_090239%e-006 £

Ll Iza 4a 4_89301z2e-010 h

k1l 4a 3 Z£.133079e-001 ohm
ce Za Ila 2.609238e-006 £
Lz Ila ga 1.015582%e-00% h
Rz ga 4a 3.549960e-001 ohm
ca Ia 30a 1.4Z26664e-007 £
Lz 30a Za 1.382%36e-00% h

| ] Za ga 2.641232e-001 ohm
C4 Ia £%9a £.113231e-007 £
L4 £9a 10a 2.1655804e-010 h
b4 10a Za 7.82897321le-001 ohnm
Ct 3a Z8a 1.8393¢5e-007 £
LE Z8a lia g.07e5l7e-010 h
RE lia 10a 1.02883Zce+000 ohmn

rl 2 4 esr Jf/ esr in ohms

rduw 2 3 10Meyg /f resistor to make deo path
vsense 4 L 0 ac=0

.ends C_020Z00ED

Element values model was extracted from measured s-parameter based
on Monte Carlo method
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5. HUAWEI Simulation platform of power integrity

» Cadence SQPI based two-dimension transmission line

theory
S-parameter:

Spice model: high-efficiently

» Ansoft Siwave Based electromagnetic theory
S-parameter
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5. HUAWEI Simulation platform of power integrity
»Simulation of Power integrity for one product

Total pins: 13022 pins
Stackup: 12 layers
Power consumption: 3.3VX20A
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5. HUAWEI Simulation platform of power integrity

»Simulated and measured impedance of power network for the product

20

dB(Z(1,1))

dB(Zmeas)
dB(Z(2,2))

1E6 1E7 1E8 1E9

freq, Hz

Red: s-parameter; Blue: spice mode; Green: measurement
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6. Conclusion

‘HUAWEI have Validated IBIS model Library.

*HUAWEI hold completed and accurate spice model library of passive
component;

«Simulation platform of power integrity based on spice model library has been
founded,;

*The simulated impedance proved to be consistent with measurement and
can be used to solve the power noise problem of product.
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