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How to Convert SPICE to IBIS?

*  SPICE-to-IBIS conversion methods vary: T
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Figure 3.2 — Simulation Setup for Extracting Ramp Rate Information (Rising Edge Shown)
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Source: IBIS Open Forum, IBIS Modeling Cookbook for IBIS Version 4.0, 2005.



Limitations of the Currently Available Methods

* Manual Preparation:

* Requires strong IBIS knowledge; error-prone due to manual steps

e Commercial Tools:

* Not everyone has a license Gathering
* Open-source tool (NCSU S2IBIS): U
* No longer maintained
Fonl:alfting el (|- |
Model ; = =
Validation § |

The IBIS model generation process
Source: Analog Devices, Analog Dialogue, "IBIS Modeling Part 1"



NCSU S2IBIS

I
e Covered IBIS versions: Ver 3.2, 2.1, and 1.0
* Need Java Development Kit (JDK) to run
* No GUI



NCSU S2IBIS (cont.)

Full source code available

 Tool flow

S2IBIS

Command File ,:>

-Header information

-Component Description

Parser

-Extracts all relevant
information
from Command file

S2IBIS

-Calls Spice, analyzes data
Prints results

IBIS Model

Circuit Layout
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SPICE
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Source: A. Varma, "S2IBIS: Past, Present and Future," IBIS Summit, Oct. 2003.




From SPICE Netlist to IBIS Model
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S2IBISPY — User Inputs & Setup

* Backward-compatible: supports NCSU S2IBIS input formats

+ s2ibispy — SPICE to IBIS Converter v2.1.0

File
2 Main B 1BIS Viewer Plots 8 Correlation
Input File
& Models
Input Type: ' YAML Config Legacy .s2i
Name Type Enable Polarity NoModel
Input Eile 8 e buffer 170 oe Non-inverting
4 row:
Output Directory: \\minerfiles.mst.edu\dfs\users\sh3gm\Desktop\out Browse
ibischk7 Path (optional): | C:\Users\sh3gm\AppData\Local\Temp\_MEI137122\resources\ibischk\ibischk7.exe Browse
New YAML Save YAML Save As Parse SPICE
<+ Add Model £ Edit Model @  Delete Selected
Global Defaults
Simulation 2 Pins
e L= Pin Signal Model Input Pin Enable Pin
Temperature Range [*C] * 1 pad buffer in oe
Typ: Min: Max: 2 vdd POWER
Voltage Range [V] * 3 s SND
Typ: Min: Max:
Pullup Ref [V]
Typ: Min: Max:
Pulldown Ref [V] <+ Add Pin W Delete Selected
Typ: Min: Max:
Power Clamp Ref [V]
Typ: Min: Max:
GND Clamp Ref [V]
Typ: Min: Max:



S2IBISPY — Conversion In Progress

& Run Simulation

4 Start Conversion <«

Ready

oading
Running

yints (was 100)

yzing pullup data

1. Press start after completing the setup

2. Monitor progress in the log window
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S2IBISPY — Conversion Completed

 Auto-check with Golden Parser

) > Writing IBIS to \\minerfiles.ms
-+ IBIS file itten: \\minerfi
) » Running ib <7 on \\minerfil
-+ ibischk7: No ors — model pas
WARNING - ibischk7 found 2 warning(s)
INFO » ibischk? ued 21 note(s)

WARNING -» ibischk7 reported 2 warning(s) — model is still valid

GUI requested automatic correlation
Flat netlist » creating subc
\\minerfiles.

SPICE run succeeded for d

Correlation SUCCESS -» correlate_driver.sp
Correlation SUCCESS - correlate_driver.sp
Correlation complete — 1 successful run(s)
IBIS generated: io buf.ibs

Analysis engine attached » ready for plots

io_buf.ibs
(s) visible
y — instant plotting!
b updated with new curves
n completed!

—r
[y
ooy

\sh3gm\Desktop\out\driver_wrapper.sp » DRIVER_WRAPPER in

.edu\dfs\users\sh3gm\Desktop\out\correlate driy
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S2IBISPY — IBIS Viewer

I
* Quick text-based check of the generated IBIS file

/
= =~ <&/
. IBIS Viewer =~ W Plots [EMEE ‘
Load IBIS (.ibs):
IBIS Sections
[I550_PD]
[Copyright] Missouri S&T EMC Lab | Voltage I(tve) I(min) I (max)
-3.3000 1.4500n 9.8190n 0.5989n
[Component] MCM Driver 1 -3.2000 1.4250n 9.6830n 0.5880n
[Manufacturer] MegaFLOPS Inc. -3.1000 1.4010n 9.5490n 0.5774n
-3.0000 1.3770n 9.4170n 0.5668n
[Package] -2.9000 1.3530n 9.2870n 0.5565n
[Pin] signal_name model_name R_pin Lpin C_pin -2.8000 1.3300= 9.1600n 0.54€3n
-2.7000 1.3070n 9.0350n 0.5363n
[Model] driver -2.6000 1.2850n 8.9140n 0.5264n
_ a8
[Temperature Range] 27.0000 100.0000 0.0000 2.5000 1.2630n £.7260n 0.5167n
-2.4000 1.2410n 8.6840n 0.5072n
[Voltage Range] 3.3000V 3.0000V 3.6000V g -2.3000 1.2200n 8.5800n 0.4979n
[Pulldown] | -2.2000 1.1990n 8.4910n 0.4887n
-2.1000 1.1790n 8.4290n 0.4797n
[Pullup] -2.0000 1.1600n 8.4270n 0.4710n
-1.9000 1.1420n 8.5660n 0.462¢én
ND Clam
[GND Clamp] -1.8000 1.1270n 9.08%0n 0.4550n
[POWER Clamp] -1.7000 1.1190n 10.9200n 0.4492n
[1S50_PU] -1.6000 1.1440n 28.0000n 0.4500n
= -1.5000 1.3720n 93.2700m 0.49%30n
[IS50_PD] -1.4000 47.0100u 94.1600m 2.2810n
[Ramp] -1.3000 71.9800m 92.0200m 72.3800m
-1.2000 72.6900m 88.9400m 74.1700m
[Rising Waveform] Vf=0 Rf=50 -1.1000 72.0100m 85.3500m 74.2700m
[Composite Current] -1.0000 70.6500m 81.5300m 73.5300m
-0.9000 €8.8200m 77.7400m 72.1800m
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S2IBISPY — Visual

£ Main D) 18IS Viewer 4 Correlation

 Plots

Load IBIS (ibs): |\\dfs-users-pO1.srv.mst.edulusers01fS\sh3qm\Desktop\outiio_buf.ibs

Plottable Tables

Model: v Type Al -
Sel Idx
2 Pullup
3 Gnd Clamp
Selected Power Clamp

Waveform / IV Plot

<
(3
g

10 Composite Current

Selected 1 Falling Waveform
12 Composite Current
13 Falling Waveform

Waveform / IV Plot

0.00

Model
driver
driver

driver

arver
driver
driver

driver

Falling Waveform — driver

Plots

Browse...

Plot Pop Out Clear

Info
100 pts | typ/min/max
100 pts | typ/min/masx

100 pts | typ/min/max

POWER Clamp typ
—e— POWER Clamp min
ER Clamp max

1000 pts | typ/min/max
1000 pts | typ/min/max
1000 pts | typ/min/max

1000 pts | typ/min/max

m max
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S2IBISPY — Correlation

SPICE vs IBIS Correlation — Full View

SPICE and IBIS simulation comparison

outlSPICE

end1SPICE
SPICE vs IBIS Correlation — Full View
out2SPICE
end2SPICE
50 /340 Q
out3SPICE
end3SPICE
out1IBIS
s The IBIS model’s end1IBIS
£ waveforms were
) generated with 507340 O end2IBIS
a 50 Q load for RIS
these buffers end3IBIS

Source: A. Muranyi, "Introduction to IBIS models and IBIS model making", November 2003
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Demo Video




ase 1 B Commercial tool generated
S2IBISPY generated

Validation: Correlation with Commercial Tools —

Pulldown ISSO_PD

Falling

inv_t2b.ibs [driver3] Pulidown - Typ inv_t2b.ibs: invehain/driver3 Falling Waveform (R=50Q ¥=18V) - Typ 0259 Inv_t2b ibs: invehain/driver3 ISSO_PD - Typ
150 |~ inv_s2iibs [driver3] Pulldown - Tvp .____-_.___‘_.___l\‘ —# inv_s2i.ibs: invchain/driver3 Falling Waveform (R=500 V=18V) - Typ ~# iny_s2i ibs: invenain/driver3 ISSO_PD - Typ
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Pullup Rising ISSO_PU
inv_t2b.ibs [driver3] Pullup - Typ 1 inv_t2b.ibs: invchain/driver3 ISSO_PU - Typ —
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Validation: Correlation with Commercial Tools — Case 2™ Commercial tool generated

Pulldown

H
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S2IBISPY vs. NCSU S2IBIS

IBIS versions supported 3.2,2.1,and 1.0 5.0+ (actively developing)
Waveform viewing No Yes

IBISCHK No Yes

Correlation No Yes

Dependency Java Run on any machine
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[ISSO PD], [ISSO PUJ

*  “Aiming to overcome the IBIS “Vgs/gate modulation effect”, where Vgs=Vdd is always assumed.”

Low State (logic zero )
* e ) vee (or pullup reference typ/min/max value)

vee (or pullup reference typ/min/max value)

Kpu(t)*Ipu(vcc-vout(t))

Isso_pd (function of viable from -vVcc to vec)
—e

- Tout(t) No ISSO
vee (or pullup reference typ/min/max value) 17 vout(t)

e ISSO_PD extraction Kpd(t)* Ipd(Vout(t))

1

-
vtable
- |
|
GND (or pulldown reference typ/min/max value)

GND (or pulldown reference typ/min/max value)

3 +ate (logic one .
High State (logic one) vee (or pullup reference typ/min/max value)

vee (or pullup reference typ/min/max value) |
L
vtable
: : pu  ||¥PU(T)* Ipulvec-vout(t) ) "Ksso_pu(vtable_pu)
-— Vout(t)
PU

Isso_pu (function of vtable from -vcc te vec) '7 vout{t) Wlth ISSO
-—

| GND (or pulldown reference typ/min/max value)

PD

ISSO_PU extraction

Kpd{t)* Ipd(vVout(t))*Ksso_pd(vtable_pd)

GND (or pulldown reference typ/min/max value)
GND (or pulldown reference typ/min/max value)



[Composite Currents]
N

*  Describes the shape of the rising and falling edge current waveforms from the power reference terminal of the buffer

* Additional “lead-in” time may need to be added to all V-T waveforms, as a portion of the I-T waveform data describes
pre-driver current that may occur earlier in time than the V-T rising or falling edge transitions

VDDQ
Ccomposite Current
Black Box
L_vDDQ }—{r_vDOQ
E
S P POWER Clamp
R Pre-Driver | ZS
Circuit
powered by
VvDOQ I_term I_sig
.

¢ Q suie
S

T e

L_GND - R_GND

—
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Future Work

* Feedback needed from the industry
* Currently supports HSPICE only; NGSPICE support is planned
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