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NANME
s2ibis - convert SPICE nodels to IBlI'S npdels

SYNOPSI S
s2ibis input _file [ output_file ]

DESCRI PTI ON
s2ibis reads in a s2ibis input file and produces a Version 1.1 IBIS
nodel file. The s2ibis input file consists of a s2ibis header, a nodi-
fied IBIS pin list, and a SPICE input deck describing the topol ogy of
the circuit to be nodel ed. s2ibis uses the s2ibis header and pin list to
generate the IBI'S nodel file header and pin list, and the input deck to
generate SPICE i nput decks for each of the tables in the IBI'S nodel
file. s2ibis invokes SPICE to run each of the sinulations, and coll ates
the results into a syntactically-correct IBI'S Version 1.1 nodel file.

s2i bis generates SPICE sinulations for [Pullup], [Pulldown],

[ POAER cl anp], [GND clanp], and [Ranp] tables, as is appropriate for
each pinin the pinlist. The resulting SPICE input and output files
are created in the directory in which s2ibis is invoked. The files
remain in this directory after execution has conpleted. The genera
nam ng scheme for the files is xxxyyyyy.spi or xxxyyyyy.out for the

i nput and output files respectively, where xxx is a three-letter code
nane for the sinulation type and yyyyy is the pin nane. The first two
characters of the xxx codes are: [Pullup]=pu, [Pulldown]=pd,

[ PONER cl anp] =pc, [GND_cl anp]=gc, and [RAMP]=ru or rd, ru for the rising
edge ranp (ramp up) and rd for the falling edge ranp (ranp down). The
third character is t for typical, n for mn, and x for max.

For all HSPICE and Berkel ey SPICE 3 simulations, the standard error out-
put of the sinulation run is redirected to a file naned xxxyyyyy. nsg.

s2ibis reads input frominput_file and puts its output on stdout, unless
output _file is specified. In all cases s2ibis logs its activities to
stderr, which is normally the console.

| NPUT FI LE
The s2ibis input file consists of three parts: 1) the header 2) the
nodi fied pin list 3) the SPICE input deck. Al of the |ines preceding
the SPI CE i nput deck must begin with the SPICE comrent character, *.
s2i bi s HEADER
The header is used to create the IBI'S nodel file header. It consists of
all lines before the nodified pin list. The first four lines of the
header are required. These lines nust contain the follow ng informa-
tion:

LI NE 1: *conpany_namne
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LI NE 2: *devi ce_nane
LI NE 3: *package_type
LI NE 4: *t echnol ogy

Any string or conbination of strings is acceptable for LINEs 1-3. LINE 4
must have the string Bl POLAR or the string CMOS somewhere after the
asterisk. s2ibis uses this information to determ ne the correct tem
perature ranges to use for simulations.

OPTI ONAL HEADER | NFORMATI ON

Optional information may al so be included in the header. Understanding
the various options is crucial to efficient use of s2ibis.

s2ibis will automatically suppress the creation and sinmulation of SPICE
decks if the corresponding output files already exist AND the iterate
switch is found anywhere in the header. The syntax is:

*[lterate]

This feature can be very inportant if any of the sinulations initiated
by s2ibis fails to conplete; for exanple, due to convergence probl ens.
In many cases a SPICE run can be coaxed to conpletion by tweaking the
SPI CE i nput deck. For exanple, the .OPTIONS nmechani sm can be used to
change a tol erance paraneter or choose a different nunerical integration
algorithm Anything that can be done to coax SPICE to finish the table
is acceptable, as long as the . PRINT card causes the table to be printed
out in the same format that the original s2ibis-added . PRI NT card woul d
have, and the correct output file nane is used. When the problemis
resol ved, s2ibis is reinvoked with the *[Iterate] |line in the header

s2i bis checks to see if the associated output file exists before making
up any SPI CE decks, so the output file for the problem sinulation, and
the output files fromany other conpleted sinmulations are read in
instead. Any simulations for which output files are not found are

i nvoked as usual. Using this technique it is easy to iteratively create
an | BIS nodel. This technique can also be used to get s2ibis to create
an | Bl S nodel using SPICE outputs that were created by hand or by ot her
progranms, as long as the .PRINT format is the same as that used by

S2i bis.

s2ibis defaults to Berkeley SPICE version 2, unless a line of the form
*[ Spi ce] spicetype

is found in the header, where spicetype can be 2,3,P, or H, which
correspond to Berkeley SPICE 2, Berkeley SPICE 3, PSPICE, and HSPI CE
respectively. The selected version is reported on stderr during pro-
cessi ng.

The [File Rev] defaults to 0.0 unless a line of the form

*[File Rev] rev_string

is found in the header. This happens without warning. s2ibis wll
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accept any string for rev_string.

s2ibis inserts a default [Package] section into the output file unless

t he header contains such a section. This happens wi thout warning. The
syntax is identical to the IBIS version 1.1 syntax except that each line
nmust be preceded by an asterisk. Please note that the comrent character
*must* be the default I1BI'S corment character:

The syntax for adding [Source] [Notes] and [Disclainer] sections is the
same as IBIS Version 1.1 except that asterisks are required at the
begi nni ng of each |ine.

s2ibis automatically onits any clanp tables in which the typical clanp
current is below 1 microanpere. This limt can be changed to any
current, using the follow ng syntax:

*[ C anp_Tol erance] anps

where anps is in Anperes. Thus *[C anp_Tol erance] 1.0e-3 changes the
[imt to 1.0 millianps.

s2ibis PIN LI ST

| mredi ately follow ng the header, s2ibis expects to find a pin list.
The pin list is the sane as a standard IBIS pin |ist except that after
each non-NC pin entry a second line, called the pindata line, is
inserted to help s2ibis to set up the subsequent SPICE sinul ations.

The format for the pindata |ine depends on the nodel type of the associ-
ated pin. Eight nodel _types are currently supported: 1) Input 2) Quput
3) 1/04) 3-state 5) Open_drain 6) POMNER 7) GND 8) NC.

For pins with nodel _type Input, the pindata |line has the follow ng for-
mat :

*nodel _type SPI CE_NODE polarity vil vih

The nodel _type field rmust be Input. The SPICE NODE field is used to
speci fy which node in the attached SPI CE deck corresponds to the pin.
The polarity field should be 1 for inverting inputs and O for non-
inverting inputs. The vil field should be a floating point number
specifying the voltage that this input should be driven to when a | ogic
lowis to be applied. The vih field is simlar for the logic high
situation.

For pins with nodel _type Qutput, |/0O 3-state, and Open_drain, the pin-
data line has the follow ng format:

*nodel _type SPICE_NODE ranp_tine input_pin [enable_pin] [polarity] [vil]
[vih]

The nodel _type field must be Qutput, I/O 3-state, or OQpen_drain. The
SPI CE_NODE field is as above. The ranp_time field should be a floating
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anal ysis to be used for generating the [Ranp] tables. All output pins
must have an associated input pin. The input_pin field refers to the
pi n name, *not* the SPICE node narne. If the nodel _type is I/O or 3-
state, an enable _pin field is expected, specifying the pin nane for the
pin that enables the associated output. For 1/O pins, the polarity,
vil, and vih entries are required, and work just |ike the anal ogous
entries for an Input pin, described above.

For POWER pins, the pindata line has the follow ng format:

*nodel _type SPI CE_NODE vpwr _typ [vpw_nin] [vpw _max]

The nodel _type field must be PONER. The SPICE_NODE field operates as
descri bed above. The vpw typ field is required. A floating point
nunber is expected, describing the nom nal supply voltage to be appli ed.

If nultiple POAER pins are specified, s2ibis will ignore all except the
first.

For GND pins, the pindata |ine has the followi ng fornmat:
*nodel _type SPI CE_NODE

The SPI CE_NODE field operates as described above. Only the first G\D
pin is acknow edged by s2ibis.

Extra lines may optionally be added after a pindata |line to specify
optional parameters for the [Mddel] associated with that pin. These
lines must begin with a doubl e-asterisk: **. Any line followi ng a pin-

data |ine, and beginning with a double-asterisk will be searched for
keywords. The keywords affect the creation of the [Mddel] for the asso-
ciated pin. |If a keyword is not found, the Iine will be ignored, thus

this techni que can be used for inserting conents in the input file.
The foll owi ng keywords are currently recogni zed:

NoMbdel (suppresses creation of [Mdel] entirely)

NoPol arity (suppresses the Polarity paraneter)

NoEnabl e (suppresses the Enabl e paraneter)

Pol arity (used to override the Polarity paraneter)
Enabl e (used to override the Enabl e paraneter)
Vi nl (the line is copied to the [Mdel])

Vi nh (the line is copied to the [Mdel])

C conp (the line is copied to the [Mdel])

I nput _ranp_xxx vil vih tr tf (allows custom zation of the input
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units are Volts, Volts, seconds, and seconds, respectively.)
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Thus, **Vinl = 0.45V can be used to add the following line to the asso-

ciated [ Model ]:
Vinl = 0.45V
**Polarity Inverting can be used to force the Polarity paraneter in a
[Model] to be listed as Inverting, even if the associated pin is Non-
I nverting.
The C conmp entry in all nodels defaults to:
C _conp 5. OpF 5. OpF 5. OpF

if no Cconp is specified in the pin list. This happens without warning.
Finally, the [Pin] section nmust end with an [ Endpin] card:
*[ Endpi n]
SPI CE DECK
The i nput SPICE deck should contain only circuit el ements needed to
describe the circuit. The power supply and voltage sources are automat-
ically generated by s2ibis. Simlarly, control cards probably shoul d not
be present in the SPICE deck. s2ibis uses default SPICE paraneters, so
users with convergence problens mght want to use the .OPTIONS card to
nmtigate them

RESTRI CTI ONS
SPI CE convergence problens may result in mssing tables. s2ibis tries to
continue in the event of problems in the SPICE runs, reporting probl ens

on stderr.

Tenmporary SPICE i nput and output file nanes are not variable and s2ibis
will overwite existing files automatically.

s2i bis does not check to make sure that the output file nane neets the

requirements of IBIS Version 1.1. (all |ower case, .ibs extension, DCS
conpati bl e)
A tenmporary file naned s2ibis.tnp is created. s2ibis will wite to this

file without asking for pernission.
s2i bis expects all voltages to be expressed in Volts, all times to be

expressed in seconds, all currents to be expressed in Anperes. Unit
suf fi xes are not recognized.
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s2i bis uses only Berkeley SPICE version 2 or 3, PSPICE, or HSPICE, using
the followi ng calls:

spice inputfile outputfile
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spice3 -b inputfile &ytoutputfile 2&gt messagefile
PSPI CE inputfile outputfile /DO
hspice inputfile &toutputfile 2&gtmessagefile

The calls for SPICE3 and HSPICE are tailored for UNI X systens which use
t he Bourne shell (sh) for invoking systemcalls. The calling sequence
may have to be nodified for wusers of SPICE3 and HSPI CE that do not use
UNI X operating systems. Proprietary versions of SPICE which use dif-
ferent output formats or different calling sequences may not work prop-
erly with s2ibis.

The pipe character (|), which is the default coment character for IBIS,
nmust be used in any situation where user-specified cormments are inserted
directly into the output file. For exanmple, if the [Package] keyword is
found in the s2ibis header, the user-specified [Package] section is
copied directly to the output file. |If a comment line is included, it
must use the pipe character
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