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| NTRODUCTI ON

s2ibis2 is the |atest version of the SPICE-to-1BIS conversion
utility fromMNorth Carolina State University. It produces IBIS
files which conformto the IBIS v2.1 specification.

s2ibis2 is a departure froms2ibis v1.2 in a couple of ways.
First, it has its own comrand | anguage, which is simlar to the
I Bl S | anguage in many respects, and can be easily extended to

i ncl ude new functionality. Second, its npde of operation is
different: rather than producing its output "on the fly", as in
earlier versions of s2ibis, s2ibis2 creates a full IBIS nodel in
an internal data structure, and then wites the resulting
information to the output file after all processing is done.

As a result, s2ibis2 can easily be extended to conply with
future versions of the IBIS specification.

This docunent will describe the s2ibis2 command | anguage

and how to properly use it. | would strongly suggest exam ning
the files in the exanples/ directory to get a feel for how these
commuands are used.

THE COVIVAND LANGUAGE

Conmands are passed to s2ibis2 in a command file. This file can
be specified on the command |ine when s2ibis2 is invoked:

% s2i bi s2 buffer.s2

If the file is not specified on the command line, s2ibis2 wll
ask you for the command file name:

% s2i bi s2
s2ibis2 v1.0 -- North Carolina State University

input file: buffer.s2

The command file consists of two main sections: the header and
t he conponent description.

Note that the comrand parser ignores case when it reads the
conmand file, so you may specify the commands in upper or |ower
case, or a mx of the two.

Al so note that s2ibis2 has several reserved words:

NA specifies that the value is undefined
NC specifies no connection; can be used as nodel nane
+ line continuation character when found in first

col um of line

THE HEADER

The header contains information that is applicable to the entire
file, such as the type of SPICE sinmulator to use, the IBIS version,
etc. It can also contain global specifications. For example, if

you want a particular tenperature range to apply to all nodels in
your file, specify it in the header. Note, however, that gl oba
definitions are overridden by |ocal definitions; in this way, you
can specify (e.g.) a global tenperature range, but override it for a
particul ar conponent or nodel where necessary.
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The foll owi ng commands can be used in the header

[IBIS Ver] version
version = 1.1 or 2.1
Requi r ed.
TH S MUST BE THE FI RST COWAND | N THE COWAND FILE. (It may be
preceded by comments.) This describes the version of IBIS to be
produced by s2ibis2. Legal version values are 1.1 and 2.1.

[File nanme] filenane

filenane = nanme of IBIS file to produce

Opt i onal
Default: First 8 chars of command fil ename followed by ".ibs".

This tells s2ibis2 what the output file name shoul d be. NOTE:

this must conformto DOS conventions, i.e. it nmust be in the
form " xxxxxxxx.xxx". |If this command is not used, s2ibis2
creates the output file name by taking the first part of the
conmand file nane, and appending ".ibs" to it. So, for the
conmand file nane "tryme.s2i", the output file nane woul d be
"trynme.ibs".

[File revl] rev
rev = revision nunber

Opt i onal
Def aul t: none.

This describes the current file revision. Note that s2ibis2

will accept any legal string for the revision nunber, although
the I1BIS specification suggests a standard for revision
nunberi ng.

[ Dat e] dat e

date = file date

Opt i onal
Default: Current system date.

Gves the file date. If this conmand is not present, s2ibis2
will use the current systemdate as the file date.

[ Sour ce] source
source = file source

Opt i onal
Def aul t: none.

Describes the file source. Truncated if |onger than 1K byte in
| engt h.

[ Not es] not es

notes = file notes
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Opt i onal
Def aul t: none.

Descri bes any optional notes that nay be necessary. Truncated
if longer than 1K byte in I ength.

[ Di scl ai ner] di scl ai ner

disclaimer = file disclainer

Opt i onal
Def aul t: none.

This is where you put the |legal ese. Truncated if |onger than 1K
byte in I ength.

[ Copyright] copyright

source = file copyright

Opt i onal
Def aul t: none.

Descri bes the copyright info. Truncated if |onger than 1K byte
in |ength.

[ Spi ce type] spi cetype
spi cetype = HSpi ce, PSpice, Spice2, Spice3, or Spectre
Requi r ed.
Descri bes which flavor of Spice to use when simulating the
circuits.

[ Spi ce command] command
conmand = command to use when invoki ng Spice.
Opt i onal
Default: specified in s2istrng.h
This string specifies, in C syntax, how you would call Spice
fromthe command line. It has three "%" printf conversion
characters, one each for the spice input file, the spice output
file and the spice nessage file (this last is optional), |IN THAT
ORDER. See the string variable defaultSpiceCormmand in the file
src/s2istrng.h for an exanple of the correct format. (Note that
the command |ine switches used to invoke spice3 and spectre MJST
be used.)

[lterate]
Opt i onal
Def aul t: none.
This works the sanme way as the *[lterate] comand in s2ibis
vl.2. If a Spice output file for the curve in question already
exists, s2ibis2 will read the data fromthat file without
re-running the simulation. In this way, you can make
i ncrenental changes to your s2ibis2 files wthout having to
re-simulate the entire set of nodels.

[ A eanup]
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Opt i onal
Def aul t: none.

When this command is specified, s2ibis2 will delete all of the
spi ce input, output and nessage files as it proceeds. This is
good to use when you think the IBIS file is done and you want to
clean up the working directory.

[ Summari ze] S

s = nunber of |ines per summary screen

Opt i onal
Default: s = LINES environnent variable if specified;, 24
ot herwi se.
VWhen this command is specified, s2ibis2 will summarize all of

t he conponent data and ask if it's OKto proceed with the
conponent anal ysi s.

[ Temperature range] T_typ T mn T_max

T typ = tenperature for TYP curves
T mn = tenperature for MN curves
T _max = tenperature for MAX curves
Opt i onal

Default: T_typ = 27C, T_min = 100C, T_max = OC.

Specifies the tenperature, in degrees C, under which to run the
TYP, M N and MAX sinul ati ons.

[ Vol t age range] V_typ V_mn V_max

supply voltage for TYP curves
supply voltage for MN curves
supply voltage for MAX curves

V_typ
V._mn
V_max

Opt i onal
Default: V_typ = 5.0V, V.mn = 4.5V, V._mx = 5.5V

Specifies the supply rail voltage. See the IBIS v2.1
specification for a thorough treatnment of this.

NOTE: You MJST specify a voltage range for all nodels, either
with this command or with ALL FOUR of the foll owi ng commands.

[Pul lup reference] V_typ V_mn V_max

V_typ = pullup supply voltage for TYP curves
V_mn = pullup supply voltage for MN curves
V_max = pul lup supply voltage for MAX curves
Opt i onal

Def aul t: none.

Specifies the pullup reference supply. See IBIS v2.1
specification for details.

[ Pul I down reference] V_typ V_mn V_max

pul | down supply voltage for TYP curves
pul | down supply voltage for MN curves

V_typ
V._mn
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V_max = pul | down supply voltage for MAX curves

Opt i onal .
Def aul t: none.

Specifies the pull down reference supply. See IBIS v2.1
specification for details.

[ PONER cl anp reference] V_typ V_mn V_max

V_typ = power clanmp supply voltage for TYP curves
V_mn = power clanp supply voltage for MN curves
V_max = power clanp supply voltage for MAX curves
Opt i onal .

Def aul t: none.

Specifies the power clanp reference supply. See IBIS v2.1
specification for details.

[ GND cl anp reference] V_typ V_mn V_max
V_typ = ground clanp supply voltage for TYP curves
V_mn = ground clanp supply voltage for MN curves
V_max = ground clanp supply vol tage for MAX curves

Opt i onal .
Def aul t: none.

Specifies the ground clanp reference supply. See IBIS v2.1
specification for details.

[ R_pkg] r
r = parasitic pin resistance

Opt i onal .
Default: O

Descri bes the default pin resistance for the package.
[ L_pka] !
| = parasitic pin inductance

Opt i onal .
Default: O

Descri bes the default pin inductance for the package.
[ C_pka] c
c = parasitic pin capacitance

Opt i onal .
Default: O

Descri bes the default pin capacitance for the package.

[ C_conp] Ctyp Cmn C_max
Ctyp = silicon die capacitance for TYP curves
Cnmn =silicon die capacitance for MN curves
C max = silicon die capacitance for MAX curves
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Opt i onal .
Default: C typ = 5pF, C mn = 5pF, C max = 5pF

Descri bes the silicon die capacitance.

[ Rl oad] r
r = load resistance for ranp rate
Opt i onal .

Default: r = 50 ohns.

Describes the | oad resistance to use when performing the
simulations for the ranp rate data.

[Simtinme] t
t = Spice transient sinulation tinme

Opt i onal .
Default: t = 10ns.

Describes the transient sinulation time to be used by Spice.

[Vil] v_typ v_mn V_max
v_typ = low stimulus input voltage for TYP curves
v_mn = low stimulus input voltage for MN curves
v_max = low stimulus input voltage for MAX curves
Opt i onal .

Default: [Pulldown reference] voltage if defined; O otherw se.

Describes the | ow stinulus input voltage. Note that this is NOT
the logic | ow voltage, but the physical Vil.

[ Vi h] v_typ v_mn V_max
v_typ = high stimulus input voltage for TYP curves
v_mn = high stimulus input voltage for MN curves
v_max = high stimulus input voltage for MAX curves
Opt i onal .

Default: [Pullup reference] voltage if defined; [Voltage range]
vol t age ot herwi se.

Descri bes the high stimulus input voltage. Note that this is NOT
the logic high voltage, but the physical Vih.

[Tr] t_typ t_mn t _max
t_typ = stinmulus input voltage risetine for TYP curves
t_mn = stinmulus input voltage risetine for MN curves
t_max = stinmulus input voltage risetine for MAX curves
Opt i onal .

Default: [Simtime] / 100.
Descri bes the stimulus input voltage risetinme.
[ Tf] t_typ t_mn t _max

t_typ = stinmulus input voltage falltine for TYP curves
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t_mn = stinmulus input voltage falltine for MN curves
t_max = stinmulus input voltage falltine for MAX curves
Opt i onal

Default: [Simtime] / 100.

Describes the stimulus input voltage falltime.
[C amp tol erance] [

i = threshold for clanp curve printing

Opt i onal
Default: i =0

Describes the threshold for printing lines in the clanmp curves.
s2i bi s2 suppresses printing of current val ues whose absol ute
val ue is bel ow the threshol d.

[Derate VI] x
X = percent to derate VI curves

Opt i onal
Default: x = 0%

Descri bes the percentage to derate the VI curves, as described
inthe IBIS v2.1 spec. Note that x should be expressed as a
percentage, not a fraction. For exanple, to derate 15% use
[Derate VI] 15, _not_ [Derate VI] 0. 15.

[ Derate ranp] y
y = percent to derate ranp rates

Opt i onal
Default: y = 0%

Descri bes the percentage to derate the ranp rates, as described
inthe IBIS v2.1 spec. Note that y should be expressed as a
percentage, not a fraction. For exanple, to derate 15% use
[Derate VI] 15, _not_ [Derate VI] 0. 15.

THE COVPONENT DESCRI PTI ON

The conponent description provides s2ibis2 with a nodel of your
conponent. You may have multiple conponent descriptions per
file--all conponents will be witten to the sane output file. (If
mul ti pl e conmponents are specified, please use unique pin nanmes for
each conponent--s2ibis2 uses the pin names to construct the SPICE
file names and may beconme confused if different conponents use the
same pin nanes.)

As in the header, you may have conponent-w de specifications of
certain values. Also as in the header, these conponent-w de val ues
will be overridden by a nore local definition (i.e. one within a
particul ar nodel). As an exanple, you could specify a
conponent -wi de vol tage range, and then override this within (for
exanpl e) an ECL nodel

The conponent description consists of several parts. It starts with

t he [ Component] keyword, which specifies the name of the conponent
(see below). This is foll owed by the conponent header, which

7 of 16 4/4/2007 11:45 AM


http://www.ece.ncsu.edu/erl/abstracts/s2ibis2_doc.html

8 of 16

THE

THE

http://www.ece.ncsu.edu/erl/abstracts/s?ibis?_doc.html

contains information which pertains to the entire conmponent. The
header is followed by the differential pin list (optional), pin

mappi ng (optional), pin list (required) and nodel specifications
(required). These four need not be in any particul ar order

[ Component] KEYWORD

This keyword specifies the start of the conponent. It takes the
followi ng form

[ Component] nane
name = conponent nane
Requi r ed.
This command specifies the start of a new conmponent. The
conponent nane may contain spaces. It will be truncated to 40
characters in | ength.

COVPONENT HEADER

This is where you specify variables that will apply to the entire
conmponent .

The foll owi ng commands may be used in the conponent header
[ Manuf acturer] nane

name = manufacturer's nane

Opt i onal

Def aul t: " Manuf act urer name"

Thi s describes the manufacturer's name, which may contain
spaces. It will be truncated to 40 characters in |ength.

[ Package nodel] nane
nane = package name

Opt i onal
Def aul t: none

Thi s describes the package nodel to use for the conmponent
packagi ng--see the IBIS v2.1 specification for nore detail. My
contain spaces. WIIl be truncated to 40 characters.

[Spice file] fil ename
filenane = name of Spice file which describes conponent

Requi r ed.

This gives the nane of the Spice file which describes the
conponent topol ogy. Miust conformto DOS nami ng conventi ons.

[ Temperature range] T_typ T mn T_max
See section "THE HEADER' (above) for description.

[ Vol t age range] V_typ V_mn V_max
See section "THE HEADER' (above) for description.
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[Pul lup reference] V_typ V_mn V_max
See section "THE HEADER' (above) for description.

[ Pul I down reference] V_typ V_mn V_max
See section "THE HEADER' (above) for description.

[ PONER cl anp reference] V_typ V_mn V_max
See section "THE HEADER' (above) for description.

[ GND cl anp reference] V_typ V_mn V_max
See section "THE HEADER' (above) for description.

[ R_pkg] r o
See section "THE HEADER' (above) for description.
[ L_pkg] ! o
See section "THE HEADER' (above) for description.
[ C_pka] c

See section "THE HEADER' (above) for description.

[ C_conp] Ctyp Cmn C_max
See section "THE HEADER' (above) for description.

[ Rl oad] r
See section "THE HEADER' (above) for description.

[Simtinme] t
See section "THE HEADER' (above) for description.

[Vil] v_typ v_mn V_max
See section "THE HEADER' (above) for description.

[ Vi h] v_typ v_mn V_max
See section "THE HEADER' (above) for description.

[Tr] t_typ t_mn t _max
See section "THE HEADER' (above) for description.

[ Tf] t_typ t_mn t _max
See section "THE HEADER' (above) for description.

[C amp tol erance] [
See section "THE HEADER' (above) for description.

[Derate VI] x
See section "THE HEADER' (above) for description.

[ Derate ranp] y

See section "THE HEADER' (above) for description.
Dl FFERENTI AL PI N LI ST
This section contains the differential pin list information, as
described in the IBIS v2.1 specification. Note that s2ibis2 does no
processing on this information; it nmerely stores it an wites it to
the output file.
The differential pin list begins with the [Diff pin] keyword:

[Diff pin]
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Opt i onal
Def aul t: none.

Begins the differential pin list section.
This keyword is followed by |ines describing the differential pin
rel ati onships. Each line may contain either four or six colums.
The acceptable formats are:
pi n_name i nv_pin vdi f f tdelay_typ
and

pi n_name i nv_pin vdi f f tdelay_typ tdelay_mn t del ay_max

These paranmeters are fully described in the I1BIS v2.1 specification.

PI N MAPPI NG

The pin mappi ng descri bes whi ch power and ground buses are connected
to each pin's driver and receiver. This information is used in the
Spice simulations, if it is supplied.

The pin mapping begins with the [Pin mapping] keyword:

[ Pin mappi ng]

Opt i onal
Def aul t: none.

Begi ns the pin mappi ng section.
The keyword is followed by |ines describing the pin mapping. Each
line may contain either three or five colums. Acceptable formats
are:
pi n_name pul | down_bus pul | up_bus
and
pi n_name pul | down_bus pul | up_bus gndcl anmp_bus power cl anp_bus
Not e that power pins are always connected to a pullup_bus, while
ground pins are always connected to a pull down_bus, even if they
only supply power and ground for clanping structures.
These paraneters are fully described in the IBIS v2.1 specification.
An exanpl e of how to used this command is in the exanpl es/ex4
subdi rectory.

PI'N LI ST

This section describes which nodel s connect to which pins, and which
pi ns serve as inputs or enables for other (output) pins.

The pin list begins with the [Pin] keyword:
[ Pin]
Requi r ed.

Begins the pin |ist.
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The keyword is followed by "pin information sets" which describe the
pin list. There are six valid formats for each pin information set:

pi n_name spice_node signal_nane nodel _nane
pi n_name spice_node signal_nane nodel_name R pin L_pin C.pin

These two formats are used for a pin with no input or enable,
i.e. an input pin, enable pin, power pin or ground pin. Note
that R pin, L_pin and C pin override the R pkg, L_pkg and C pkg
speci fications.

pi n_name spice_node signal_nane nodel nane
-> input_pin

pi n_name spice_node signal_nane nodel_name R pin L_pin C.pin
-> input_pin

These two formats are used for a pin with an input pin, but no
enable pin. i.e. an output-only pin. Note that the

i nput _pi n_name nust match a pin in the pin list. Note also that
the "->" synbol must begin in the first colum of the second
l'ine.

pi n_name spice_node signal_nane nodel nane
-> input_pin enable_pin

pi n_name spice_node signal_nane nodel_name R pin L_pin C.pin
-> input_pin enable_pin

These two formats are used for a pin with both an input pin and
an enable pin, i.e. atristate or 1/O pin. Note that both the

i nput _pi n_name and enabl e_pi n_name nust match pins in the pin
l[ist. Note also that the "->" synmbol must begin in the first

col um of the second |ine.

Descriptions for each columm are given bel ow

pin_name........ Nane of the pin. Must be 5 characters or |ess.

spi ce_node. . .. .. Node nanme in the spice file which corresponds to
this pin.

signal _nane. . ... Nanme of the signal associated with this pin.

nodel _nane...... Name of the driver/receiver/term nator node

associated with this pin. The nodel nane nust
mat ch one described by the [Mdel] keyword (see
bel ow), unless the nodel name is one of POAER

GND or NC.

Rpin........... Parasitic pin resistance. Overrides the R pkg
value if defined.

L pin........... Parasitic pin inductance. Overrides the L_pkg
value if defined.

Cpin........... Parasitic pin capacitance. Overrides the C pkg
value if defined.

input_pin....... Nanme of the pin which supplies the input signa

to the current pin. Must match the nane of
another pin in the pinlist. This name is used
in the Spice sinulations to determ ne where to
apply the input stinmulus.

enable_pin...... Nane of the pin which enables the current pin.
Must match the name of another pin in the pin
list. This nane is used in the Spice
simulations to determ ne where to apply the
enabl e si gnal
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The nodel specification is used to describe a nodel and its
attributes. There must be a nodel specification for each nodel
specified in the pin list, with the exception of the reserved nodel

nanes PONER, GND and NC.

Each nodel specification begins with the [ Model] keyword:

[ Model ] name
nane = npdel nane

Requi r ed.

Begi ns a nodel specification. The nopdel

nane may not contain
spaces, and will be truncated to 20 characters.

The [ Model] keyword may be foll owed by these commmands:

[ NoModel ]

Opt i onal .

Suppresses printing of the nodel. Useful

when one wi shes to

create a "dummy" input pin to drive an output nodel.

[ Model type] type

type = Input, Qutput, 1/O 3-State, Open_drain,
I/ O open_drain, Open_sink, |I/O open_sink,
Open_source, |/ 0O open_source, |nput_ECL,
Qut put _ECL, I/O ECL or Term nator

Requi r ed.

Speci fies the nodel type.

[Polarity] polarity
polarity = Inverting or Non-Inverting
Opt i onal .

Default: Non-Inverting.

Defi nes the nodel polarity.
[ Enabl €] enabl e
enabl e = Active-Hi gh or Active-Low

Opt i onal .
Default: Active-Hi gh.

Def i nes how the nodel is enabl ed.
[Vinl] %
v = low input threshold voltage

Opt i onal .

Default: 0.8V for non-ECL, -1.475V for

ECL
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Defines the | ow i nput threshold voltage.
[ Vi nh] %
v = high input threshold voltage

Opt i onal .
Default: 2.0V for non-ECL, -1.165V for ECL

Defines the high input threshold voltage.
[ Vheas] %
v = reference voltage | evel

Opt i onal .
Def aul t: none

Defines the reference voltage |level for board-level timng
si mul ati on.

[Cref] c
c = capacitive load for timng analysis

Opt i onal .
Def aul t: none

Defi nes the capacitive | oad used when specifying the propagation
del ay or output switching tine.

[ Rref] r
r = resistive load for timng analysis

Opt i onal .
Def aul t: none

Defines the resistive | oad used when specifying the propagation
del ay or output switching tine.

[ Vref] %
v = load voltage for timng analysis
Opt i onal .

Def aul t: none

Defines the | oad voltage used when specifying the propagation
del ay or output switching tine.

[ Rgnd] R typ R mn R_max
R typ = term nator ground resistance for TYP curves
R mn = term nator ground resistance for MN curves
R max = term nator ground resistance for MAX curves

Opt i onal .
Def aul t: none.

Defines the term nator ground resistance. Only valid for nopdels
of type Terminator.
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[ Rpower ] R typ R mn R_max

R typ = term nator power resistance for TYP curves
R mn = term nator power resistance for MN curves
R max = term nator power resistance for MAX curves

Opt i onal .
Def aul t: none.

Defines the term nator power resistance. Only valid for nodels
of type Terminator.

[ Rac] R typ R mn R_max
R typ = term nator RC resistance for TYP curves
R mn = term nator RC resistance for MN curves
R max = term nator RC resistance for MAX curves
Opt i onal .

Def aul t: none.

Defines the term nator RC resistance. Only valid for nodel s of
type Term nator.

[ Cac] Ctyp Cmn C_max
Ctyp = terminator RC capacitance for TYP curves
Cnmn =termnator RC capacitance for MN curves
C max = termnator RC capacitance for MAX curves
Opt i onal .

Def aul t: none.

Defines the term nator RC capacitance. Only valid for nodel s of
type Term nator.

[ Model file] F typ F mn F_max
F typ = filename for nodel file for TYP curves
F mn = filenane for nodel file for MN curves
F max = filenane for nodel file for MAX curves
Opt i onal .

Def aul t: none.

Specifies nodel files to be used for Spice sinmulations. Note
that the nodel files may include any valid Spice constructs--
s2i bis2 sinply copies the nanmed file into the Spice input file
before calling Spice.

[Rising waveformi Rf V.f Vf mn Vf mx Lf Cf Rd Cd L_d
[Falling waveformi Rf V. f Vf mn Vf mx Lf Cf Rd Cd L_d

Rf = test fixture resistance

vV f = test fixture |oad voltage

V f mn=test fixture |load voltage for MN curve
V f _max = test fixture load voltage for MAX curve
L f = test fixture inductance

Cf = test fixture capacitance

Rd = package parasitic resistance

Ld= package parasitic inductance

cd = package parasitic capacitance

Opt i onal

14 of 16 4/4/2007 11:45 AM


http://www.ece.ncsu.edu/erl/abstracts/s2ibis2_doc.html

15 of 16

http://www.ece.ncsu.edu/erl/abstracts/s?ibis?_doc.html

Def aul t: none.

These keywords specify that s2ibis2 is to generate a rising or
falling waveformusing the paraneters listed. Note that _all _
colums nust be filled, although only Rf and V_f nust be
specified. Please use the reserved word NAto fill a colum
whose val ue you do not wish to specify. You may have up to 100
ri sing waveforns and 100 falling waveforns per nodel.

[ Temperature range] T_typ T mn T_max
See section "THE HEADER' (above) for description.

[ Vol t age range] V_typ V_mn V_max
See section "THE HEADER' (above) for description.

[Pul lup reference] V_typ V_mn V_max
See section "THE HEADER' (above) for description.

[ Pul I down reference] V_typ V_mn V_max
See section "THE HEADER' (above) for description.

[ PONER cl anp reference] V_typ V_mn V_max
See section "THE HEADER' (above) for description.

[ GND cl anp reference] V_typ V_mn V_max
See section "THE HEADER' (above) for description.

[ R_pkg] r o
See section "THE HEADER' (above) for description.
[ L_pkg] ! o
See section "THE HEADER' (above) for description.
[ C_pka] c

See section "THE HEADER' (above) for description.

[ C_conp] Ctyp Cmn C_max
See section "THE HEADER' (above) for description.

[ Rl oad] r
See section "THE HEADER' (above) for description.

[Ssmtime] t
See section "THE HEADER' (above) for description.

[Vil] v_typ v_mn V_max
See section "THE HEADER' (above) for description.

[ Vi h] v_typ v_mn V_max
See section "THE HEADER' (above) for description.

[Tr] t_typ t_mn t _max
See section "THE HEADER' (above) for description.

[ Tf] t_typ t_mn t _max
See section "THE HEADER' (above) for description.

[C amp tol erance] [
See section "THE HEADER' (above) for description.

[Derate VI] x
See section "THE HEADER' (above) for description.

[ Derate ranp] y
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See section "THE HEADER' (above) for description.
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