Spice Macromodeling
Advantages for Advanced I/O
Buffers
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‘What IS the Spice Macromodel?
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Stucture | Fitting | W alidating

BU1.1 node33 node3q outp inp node37 node38d file="CAlOMeth\workingiSIMDE\macromodel_demo\PCIENBIS_Fileshtestibs'
model="diff_out_p* Power=0n pu_scal=1 pd_scal=1 pc_scal=1 gc_scal=1 rwi_scal=1 fwf_scal=1

BU1.2 node39 node40 outn inn node43 node 44 file="C:\|0Methiworking\SIMDE\macromodel_demo\PCIEVIBIS_Files\test.ibs'
model="diff_out_n' Power=0n pu_scal=1 pd_scal=1 pc_scal=1 gc_scal=1 rwi_scal=1 fwf_scal=1

BU2.3 nodel3 nodel14 outp node31 nodel7 nodel8 file="C:\IOMeth\workingySIMDE\macromodel_demo\PCIENIBIS_Files\test.ibs'
model="diff_out_emp_p' Power=0n pu_scal=1 pd_scal=1 pc_scal=1 gc_scal=1 rwf_scal=1 fwf_scal=1

BU2.4 nodel19 node20 outn node29 node23 node24 file="C:A\IOMeth\workingySIMDE\macromodel_demo\PCIENBIS_Files\test.ibs'
model="diff_out_emp_n' Power=0n pu_scal=1 pd_scal=1 pc_scal=1 gc_scal=1 rwf_scal=1 fwi_scal=1

%1 node31 inp GND DELAY_CKT tcyc=1000e-12

%2 node?9 inn GND DELAY _CKT tcyc=1000e-12
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Advantages of Spice Macromodel

= Advanced modeling for new technologies
* Pre-emphasis models
« SSO/SSN models
« Digital Pattern generator
e Analog models
= Digital or Analog or Mixed
 Modeling with digital and analog blocks together
= |P protected
 Behavioral schematic only. No physical detail exposed.
» Performance for what-if analysis
« Up to 850+ times faster than transistor-level model simulations
* No extra cost for users (with existing Spice
simulator)
« Uses existing Spice syntax
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Example
- 2 tap pre-emphasis GHz driver

= Original
e Model
» HSpice transistor-level model
» 12 netlist and library files total 3.56MB file size;

 Computer
» 2.1GHz Duo-Core, 2GHz RAM, WInXP

e Simulation
» PRBS 640 bits@2.5Gbps
» 16 inch channel (S-parameter)
» 22 hours
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‘ Example
- Top subckt

= SIMDE V1.0 - [Model: bare_subckt Project: PCIE C:\MOMethworkinglSIMDE\macromodel demo\PCIEAPC

4= File Edit  Wiew Zoom Lbrary Run Reporks  Tools  Help
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Structure | Fitting || Valldatlng|
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‘ Example

- IBIS extraction for MAIN and BOOST drivers
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Stucture | Validating|

X1 GND node39 node39 GND node39 node39 node3d nodedd GND GND GND nodel2 node13 GND GND
node19 3 8 1 node22 nodel7 node26 node27 9 2 nodel19 5 sIO

¥1 node19 GND DC=vddwal

¥2 node39 GND DC=1
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‘ Example
- Build Schematic with swappable parameters
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Fort d!ﬁ_out_p Fort
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od_din eq_din W1 ]
- X - e Parameter editor E
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. —"- lame ‘alue Start Stop Step
Ed stimulus_P 3
delay _cltsp | Sy ] SUPYYRES B [
DELAY _CKT - tUQt o R $cz 0.1p z.0p
est.ibs
diff_out_emp_p R =35R1 $pdt 0.5 1.5
diff_out_emp_n YL $pul o4 1.6 0.1
od_din X eg_din R2 $R1 25 125 5
R=%R2 $Rz 5 125 5
VS5
341 0.2 1.7 0.1
w2
delay_ckt.sp
DELAY _CKT —
GHD
Structure | Fitting || “alidating
BU1.2 node39 nodedl outn inn noded3 nodedd file="CAlOMeth\working\SIMDE\macromodel_demo\PCIEABIS_Filesitest.ibs'
model="diff_out_n" Power=0n pu_scal=pul pd_scal=pdl pc_scal=1 gc_scal=1 rwf_scal=1 fwf_scal=1
BU2.3 nodel13 nodel4 outp node31 nodel? nodel8 file="CAlOMethiworking\SIMDE\macromodel_demo\PCIEVBIS _Filesitest.
model="diff_out_emp_p" Power=0n pu_scal=1 pd_scal=1 pc_scal=1 gc_scal=1 rwf_scal=1 fwf_scal=1
BUZ.4 nodel19 node20 outn nodeZ29 node23 nodeZ4 file="C:AIOMethiworking\SIMDE\macromodel_demo\PCIEVBIS _Filesitest.
model="diff_out emp_n" Power=0n pu_scal=1 pd_scal=1 pc_scal=1 gc_scal=1 rwf_scal=1 fwf_scal=1 oK l ’ Cancel l
X1 node31 inp GND DELAY_CKT tcyc=800e-12
X2 node29 inn GND DELAY CKT tcyc=800e-12
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Example

Fitting Report - Model: Model1

F ] []
D | Probe | peates) DPI(%) DA 0P $pdlt $put
i] probel 9.57 11.60 0,05 0.06 0.4 1.08
1 probel 6.29 T.22 0.03 0.04 1.5 1.08
B> | L) bl LB B 8 & 8 S SR D G| 1S ) B | [ G G L] | Ny 2 pobel 147 202 ot 001 106 Los
3 probel 3.67 +.23 0.02 002 1.24 1.05
4 probel 2,36 .91 0.01 002 113 1.05
3 probel 1.85 241 0.01 0.0l 1.09 1.08
] probel 1.59 215 0.01 0.0l 1.07 1.08
7 probel 5.82 7.83 0.03 0.04 1.06 0.6
8 probel 664 7.49 0.04 0.04 1.06 1.5
probe1 E probet 0.24 0.4 0.00 0.00 106 0.3
+ =
-
Set Parameters Spice: Sim Log View Waveform
inp outp WA
X R1
L X1
Model1.mdl
Model1

V1

| Struc:ture| Fitting |Va|idating|

R1 node? node8 R=100
¥1.+ nodel GND CUSTOMISED
¥1.- node2 GND CUSTOMISED

%1 nodel node2 node? node8 Modell pd1=pd1 pul=pul

»
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Example
- Validate and do What-if with chanmnmel
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Example
- Result (DAI: < 5%)

= Spice Macromodel
 Models
» 2 files, 1 HSpice netlist and 1 IBIS file, 200k file size

 Computer

» 2.1GHz Duo-Core, 2G RAM, WIinXP
e Simulation

» PRBS 640 bits@2.5Gbps

» 16 inch channel (black box)

» 7 minutes

154 times faster, less than 5% DAI ratio

DAI: Differential Average Index
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SIMDE™ V1.0 can help. Set up an evaluation now!

www.lometh.com/Product/SIMDE

eth

Contact:
Email; info@iometh.com
Phone: 1-978-633-3388
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