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About this Document

This document explains:

» Theinput formats supported
How to perform the timing analysis
How to browse the timing database
The timing database formats
User constraints

Documentation issued and compliant with Avertec Tools Release 3.4p5.

Please contact support@avertec.com for comments relating to this manual.
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Chapter 1. Input Files

1.1. Technology File and Netlist

1.1.1. SPICE

The syntax of the SPICE subset supported by HITAS is given herein Backus-Naur Form. The meta-
symbols of BNF are:

= meaning "is defined as’
meaning "or"

<> angle brackets used to surround category names. The angle
brackets distinguish syntax rules names (also called non-
terminal symbols) from terminal symbolswhich are written
exactly asthey are to be represented.

[ Enclose optional items

{: Enclose repetitive items (zero or more times)

Expressions and Values

A value is refered to as <val >. A value can be associated with the following units, and is scaled
accordingly:

ff 1le-15
pf le-12
f le-15
p le-12
n 1le-9
u le-6
m le-3
k let+3
meg let6
m 25.4et6
g let9
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v 1

ns 1le-9
ps le-12
s 1

An expression is refered to as <expr >, and should appear enclosed in' ', () or {}. Carriage returns
are ignored within expressions and treated as white spaces, which means that an expression can be
continued on subsequent lines without using the + sign.

The following mathematical functions supported within <expr > are val i f, max, dmax, m n, dnin,
trunc,int,sqrt,exp,l og,sin,cos,tan,asin,acos,at an, at an2, si nh, cosh, tanh, | ogl0, cei |,
fl oor, f abs, abs, powand pwr

User-defined Functions

HITAS supports user-defined functions when specified through the . FUNC card. The example below
illustrates the syntax supported:

. FUNC ny_func(a, b) a*b+pow(2, a)
MOSFET
Mkx <ND> <NG> <NS> <NB> <MNAME> [ L=<val >] [ We<val >]

+ [ AD=<val >] [AS=<val >] [PD=<val >] [ PS=<val >]
+ {[ <par amp=<val >| <expr>]} [$X=<val >] [$Y=<val >]

Parameters:
XX MOS transistor name
<ND> Drain node
<NG> Gate node
<NS> Source node
<NB> Bulk node
<MNAVE> Model name, described in a.MODEL card

Optional parameters:

L=<val > Channel length in meters (unless specified unit)
We<val > Channel width in meters (unless specified unit)
AD=<val > Drain areain sq. meters (unless specified unit)

AS=<val > Source areain sg. meters (unless specified unit)
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PD=<val >
PS=<val >
$X=<val >
$Y=<val >

<par anp=<val >| <expr>

Drain Perimeter in meters (unless specified unit)
Source Perimeter in meters (unless specified unit)
X coordinate

Y coordinate

Instantiation specific parameters, for example nrs, nrd,
nmul u0, del vt 0, sa, sh, sd, nf, nfi ng, m

If AD, AS, PD or PS are not specified, they are calculated with the GEOMOD parameter (only BSIMA4,

otherwise value is 0).

MOSFET Models

. MODEL <WMNAME> <nnost ype>| <pnostype>
+ [(] [<paramp=<val >| <expr>] [)]

<nmost ype> :: = NMOS| NVOSBSI MB| NMOSBS32| NVOSBS4|
+ NMVOSBS41| NMOSBS42| NVOSBS43| NMOSBS44| NVOSBS45| NVOSBS46

<pnostype> ::= PMOS| PMOSBSI MB| PMOSBS32
+ PMOSBS4| PMOSBS41| PMOSBS42| PMOSBS43| PMOSBS44| PMOSBS45| PMOSBS46

MOS types
NMOS, PMOS

NMOSBSI M3, PMOSBSI VB

NMOSBS32, PMOSBS32

NMOSBS4, PMOSBS4

NMOSBS41, PMOSBS4 1
NMOSBS42, PMOSBS42
NMOSBS4 3, PMOSBS43
NMOSBS44, PMOSBS44
NMOSBS45, PMOSBS45

NMOSBS46, PMOSBS46

Supported BSIM and PSP levels:

N-Channel, P-Channel MOSFET model

N-Channel, P-Channel BSIM3v3.0 Berkeley MOSFET
model

N-Channel, P-Channel BSIM3v3.2.4 Berkeley MOSFET
model

N-Channel, P-Channel BSIM4.0 Berkeley MOSFET model
N-Channel, P-Channel BSIM4.1 Berkeley MOSFET model
N-Channel, P-Channel BSIM4.2 Berkeley MOSFET model
N-Channel, P-Channel BSIM4.3 Berkeley MOSFET model
N-Channel, P-Channel BSIM4.4 Berkeley MOSFET model
N-Channel, P-Channel BSIM4.5 Berkeley MOSFET model
N-Channel, P-Channel BSIM4.6 Berkeley MOSFET model
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LEVEL=8

LEVEL=49

LEVEL=53

LEVEL=14

LEVEL=54

LEVEL=60

TOOL hspi
BSI MBV3
BSI MBV3
BSI V4
PSP

PSPB

TOOL el do

BSI MBV3
BSI MBV3
BSI w4
PSP
PSPB

ce
param | evel
param | evel
param | evel
param | evel
param | evel

param | evel
param | evel
param | evel
param | evel
param | evel

TOOL ngspi ce

BSI MBV3 param | evel
BSI w4 param | evel
TOOL titan

BSI MBV3 nodel BSM
BSI MBV3 nodel BS32
BSI V4 nodel BS4
BSI V4 nodel BS41
BSI V4 nodel BS42

49
53
54
1020
1021

49
53
60
1020
1021

set def aul t
set def aul t
set def aul t
set def aul t
set def aul t

NGSPICE Berkeley BSIM3v3 model, up to BSIM3v3.2.4
(VERSI ON=32)

HSPICE BSIM3v3 model, up to BSIM3v3.24
(VERSI ON=32)

ELDO BSIM3v3 model, up to BSIM3v3.2.4 (VERSI ON=32)

NGSPICE Berkeley BSIM4 model, up to BSIM4.3
(VERSI ON=43)

HSPICE BSIM4 model, up to BSIM4.3 (VERSI ON=43)
ELDO BSIM4 model, up to BSIM4.3 (VERSI ON=43)

ver si on
ver si on
ver si on
ver si on
ver si on

Phrhoow
NER NN O

1

Different industry-standard electrical simulators have different interpretations of the parameters
of .MODEL statement, which also deviate from the Berkeley model (see Berkeley's BSIM3v3.2.4 or
BSIM4.3.0 MOSFET Model User's Manual). This can lead to significant differences in the results
given by different simulators.

With no si nirool Model variable set, HITAS uses the HSPICE model. Otherwise, HITAS interprets
the parametersin the . MODEL statement with regard to the value of the si nirool Mbdel variable, and
uses the model of the corresponding simulator.

The HSPICE BSIM3v3 model (LEVEL=49, si nifool Model = HSPI CE) used by HITAS deviatesfrom
the Berkeley BSIM3v3 model with regard to the following parameters (only if parameter ACM=0- 3):

CISWG

ignored, CJGATE used i nst ead
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MI SWG ignored, MISW used i nst ead

PBSW ignored, PHP used i nst ead

PBSWG ignored, PHP used i nst ead

NF the wof theisdivided by NF to choose the appropriate model

in the techno file

The ELDO BSIM4 (LEVEL=60, si nTool Model = ELDO) model used by HITAS deviates from the
Berkeley BSIM4 model with regard to the initialization of the binning parameters of LPEB (lateral
non uniform doping on K1):

LLEPB=0 instead of LLEPB=LLPEO
W.EPB=0 instead of W.EPB=W.PEO
PLEPB=0 instead of PLEPB=PLPEO
NF the wof the is not divided by NF to choose the appropriate

model in the techno file

The TITAN BSIM modelsused by HITAS arefully compliant with Berkeley BSIM models. The only
special behavior relates to NF

NF the wof the is not divided by NF to choose the appropriate
model in the techno file

JFET

Jxx <ND> <NG> <NS> <MNAME> {[ <par anp=<val >| <expr>]}
+ [ $X=<val >] [$Y=<val >]

Parameters:
XX JFET transistor name
<ND> Drain node
<NG> Gate node
<NS> Source node
<MNAVE> Model name, described in a.MODEL card

Optional parameters:

$X=<val > X coordinate

$Y=<val > Y coordinate
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<par amp=<val >| <expr > Instantiation specific parameters

Warning: JFETs are parsed but are not suuported as transistors. They can only be interpreted as
resistances. See avt Spi JFETi sResi st ance.

Junction Diode

Dxx NP NN MNAME [ AREA=<val >] [PJ| PERI =<val >]
+ {[ <par anp=<val >| <expr>]} [$X=<val >] [$Y=<val >]

Parameters:
XX Diode name
<NP> Positive node
<NN> Negative node
<MNAVE> Model name, described in a.MODEL card

Optional parameters:

$X=<val > X coordinate

$Y=<val > Y coordinate

<par amp=<val >| <expr > Instantiation specific parameters
Resistance

Rxx N1 N2 [R=]<val >| <expr> [ TCl=<val >| <expr >]
+ [ TC2=<val >| <expr>] {[ <paranp=<val >| <expr>]}

Parameters:
XX Resistance name
<N1>, <N2> Resistance nodes
[ R=] <val >| <expr > Value of resistance in Ohm

Optional parameters:

TCl=<val >| <expr > Parsed but not supported
TC2=<val >| <expr > Parsed but not supported
<par anp=<val >| <expr > Parsed but not supported
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Capacitance

Cxx <N1> <N2> [ C] VALUE=] <val >| <expr> [ POLY=<val >| <expr >]
+ {[ <par anp=<val >| <expr>]}

Parameters:
XX Capacitance name
<N1>, <N2> Capacitance nodes
[ ¢ VALUE=] <val >| <expr > Value of capacitance in Farads

Optional parameters:
POLY=<val >| <expr > Parsed but not supported

<par amp=<val >| <expr > Parsed but not supported

Subcircuit Instance

Xxx {<NN>} <IWNAME> {[ <par anmp=<val >| <expr>]}
+ [ $X=<val >] [$Y=<val >] [$T=<Tx> <Ty> <R> <A>]

Parameters:
XX Instance name
{ <NN>} list of nodes. Number must be the same as the subcircuit
being instantiated
<MNAMVE> Subcircuit being instantiated

Optional parameters:

$X=<val > X coordinate

$Y=<val > Y coordinate

$T=<Tx> <Ty> <R> <A> Transform of the placement (X trandation, Y trandation,
reflexion and rotation). Parsed but not supported

<par anp=<val >| <expr > Instantiation specific parameters, updating subcircuit
parameters

Independant Voltage Source

Vxx <NP> <NN> DC [ =]
+ <expr>| <pwl _function>| <pul se_functi on>

<pw _function> ::= PW (<TN> <VN> {<TN> <VN>} [TD] [ SH FT=<val >])

<pul se_function> ::= PULSE (<V0> <V1> <TD> <TR> <TF> <PWs <PER>)
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Parameters:
XX V oltage source name
<NP> Positive node. The node may be hierarchical, upto onelevel
of hierarchy
<NN> Negative node. The node may be hierarchical, up to one

level of hierarchy

Piece Wise Linear function parameters:

<TN> Time Ti in seconds (unless specified unit)

<VN> Value Vi of the sourcein volts at time Ti

<TD> Negative node

SHI FT=<val > Value added to all time values specified in the PWL card

Pulse function parameters:

Vo> Initial valuein volts of DC voltage

<V1> Pulse magnitude in volts

<TD> Delay time in seconds (unless specified unit)
<TR> Rise time in seconds (unless specified unit)
<PW Pulse width in seconds (unless specified unit)
<PER> Pulse period in seconds (unless specified unit)

The PwL and PULSE functions can be used to define clocks as an aternative to the INF or SDC
constraint files. However, care should be taken to ensure that enough of the waveform is specified for
the parser to be able to deduce the rise/fall clock instants and the period.

The Dc function can be used to specify power supply values. If the specified negative node is the
node 0, or a node for which a supply value has been associated, then the supply value given by the
sum of the DC value and the negative node supply value is associated to the positive node. Fairly
complex multi-voltage configurations are possible, since multiple Vcards are possible and they can
be resolved in any order.

The DC function, especially in combination with the . GLOBAL directive is a powerful mechanism
for specifying which nodes are power supplies. Supplies can be completely determined using these
cards without using any configuration variables. A node for which the supply value is superior to
avt VddVssThr eshol d isconsidered to beaV DD node, el se the nodeis considered to be aVSS node.

Supported Voltage Sources: Scenario 1

. GLOBAL i nh_VDD i nh_GN\D
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Vsup i nh_VDD i nh_G\D 1.2V
vVgnd i nh_G\D 0 0OV

.SUBCKT inv A B inh_VDD i nh_G\D
MPO B A inh_VDD i nh_VDD PCH

MO B A inh_GND i nh_GND NCH

. ENDS

Supported Voltage Sources: Scenario 2

vgnd GND 0 OV
Vsup VDD GN\D 1.2V

. SUBCKT INV A B inh_VDD i nh_G\D
MPO B A inh_VDD i nh_VDD PCH

MO B A inh_GND i nh_GND NCH

. ENDS

Xinv0O A B VDD G\D | NV

Supported Voltage Sources: Scenario 3
vgnd GND 0 OV

. SUBCKT INV A B inh_VDD i nh_G\D
Vsup i nh_VDD i nh_G\D 1.2V

MPO B A inh_VDD i nh_VDD PCH

MNO B A i nh_GND i nh_GND NCH

. ENDS

Xinv0O A B VDD G\D | NV

Supported Voltage Sources: Scenario 4

vgnd GND 0 OV
Vsupl2 VDD GND 1.2V

. SUBCKT INV A B inh_VDD i nh_G\D
Vsupl4 i nh_VDD i nh_G\D 1.4V

MPO B A inh_VDD i nh_VDD PCH

MNO B A i nh_GND i nh_GND NCH

. ENDS

Xinv0O A B VDD G\D | NV

Vsupl4 isignored
Supported Voltage Sources: Scenario 5

vgnd GND 0 OV
Vsupl2 VDD G\D 1.2V
Vsupl4 VDD G\D 1.4V

. SUBCKT INV A B inh_VDD i nh_GN\D
MPO B A i nh_VDD i nh_VDD PCH

MO B A i nh_GN\D i nh_GND NCH

. ENDS

Xinv0O A B VDD G\D | NV
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Vsupl2 isignored
Supported Voltage Sources: Scenario 6

Vgnd Xi nv0.inh_GN\ND 0 0V
Vsupl2 XinvO0.inh_VDD 0 1.2V

.SUBCKT INV A B

MPO B A i nh_VDD i nh_VDD PCH
MO B A i nh_GN\D i nh_GND NCH
. ENDS

Xinv0 A B I NV
The following syntax is not supported:
Vsupl12 Xinv0.inh_VDD Xinvl.inh_GND 1.2V

File Inclusion

. LI Bl . LI BRARY LNAME [ <LI BTYPE>]
.  NCLUDE <FI LENANVE>

HITAS hasalimited support of relative paths. when the path is not absol ute, the path is assumed to be
relativeto theworking directory of HITAS (the directory whereit has been invoked from). Contrary to
other simulators, it is not assumed to be relative to the directory of the file which makestheinclusion.
This limitation can be overwhelmed by the variable avt Li braryDi rs

Subcircuit
. SUBCKT <NAME> <NN> {<NN>} [ PARAM ]{[ <par anp=<val >| <expr>]}
{<conponent >}

. ENDS [ <NAME>]

<component> ::= M J| D R C X| V| . SUBCKT| . LI B| . | NCLUDE| . MODEL | . PARAM
Parameters:
<NAVE> Name of the subcircuit
<NN> Node name. Nodes with the same name followed by period

and number are considered to be on the same net, even if
they are not connected in the subcircuit. For example, in
. SUBCKT nand2 in out out.l1l out.2 vss vdd out.3
the nodes out , out . 1, out . 2 and out . 3 are considered to
be the same signal. See also avt Spi Mer geConnect or and
avt Spi Connect or Separ at or .

<par anp=<val >| <expr > Default parameters

22



HITAS Reference Guide

HITAS supports the declaration of subcircuits within subcircuits. However, if subcircuit A is defined
within a subcircuit, instantiations of subcircuit A must not occur before in the file. Thisis not true if
subcircuit A is defined at top-level.

Parameters
. PARAM { <par anr=<val >| <expr >}
Temperature

. TEMP <val >| <expr >
. OPTI ON TEMP <val >| <expr>

Scale Factor
. SCALE <val >| <expr >

Scales MOSFET parameters.

L=L*<val >

WEW <val >

PD=PD* <val >
PS=PS* <val >
SA=SA*<val >
SB=SB* <val >
SD=SD* <val >
AD=AD* <val >*<val >

AS=AS* <val >*<val >

Global Nodes
. GLOBAL {node}

When using the TCL interface, one should take care that the validity of . GLOBAL statement is limited
to the context of the avt _LoadFi | e function call. For example, let's suppose a . GLOBAL statement
defined in gl obal s. spi , and anetlist defined innet 1i st . spi :

avt _LoadFil e gl obal s.spi spice
avt _LoadFile netlist.spi spice

Withsuchascript, the. GLOBAL statement will not beavailableinnet | i st . spi . If itisnot theintended
behavior, prefer . | NCLUDE gl obal s. spi innetlist. spi.
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1.1.2. VERILOG

HITAS supports the structural subset of the Verilog Hardware Description Language. For more
information see the |EEE P1364 standard

1.1.3. VHDL

HITAS supports the structural subset of the VHDL Hardware Description Language. For more
information see the |IEEE P1076 standard.

1.2. Parasitics

1.2.1. DSPF Used for Connectivity

If the DSPF is used for connectivity purpose (the SPICE netlist is not connected without the DSPF,
connectivity is ensured by the R elements), use .INCLUDE parasitics.dspf inside . SUBCKT

1.2.2. DSPF Used for Back-Annotation

If thereisno BUSBIT construct, only identifiers containing [] or < > are considered as vectors.

1.2.3. SPEF

HITAS supportsthe Standard Prasitic Exchange Format Language, used for parasitic back-annotation
putpose. For more information see the |EEE 1481-1999 standard.

1.3. Timing Characterizations

1.3.1. Liberty

HITAS supports the Liberty version 2000.11 (.lib) Open Source standard for integrating external
timing characterization.

Supported statements are:
* bus
e cell
e cell _fall
e cell_rise
e fall _constraint
e fall _propagation
e fall_transition
o ff
e ff_ bank
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e |atch

e |atch_bank

e library

e lu_ table_ tenplate
e pin

* rise_constraint

* rise_transition
e rise_propagation
e statetable

e tinmng

e type

* wire_|load

e wire |oad_table

For more information see the Liberty User Guide.

1.3.2. TLF

HITAS supportsthe Cadence Timing Library Format versions 3 and 4, for integrating external timing
characterization.

Supported TLF statements are:

e cell celltype

e seqconb

e ignore

* incell outcell

* nodel

e splineconst data

* input output bidir

* clock

e clock_slew axisinput_slew axis
e slew axisload_axisaxis

e pat h pat h_ext ensi on

e fast slow

e del ay sl ew

e t01t10t0zt1ztz0tz1 negedge posedge
e setup

e hold

* pin pintype ground pi ndi r pi n_cap
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e timng_props

e for_bits

e vendor

e environnent

e versiontlf_version

e header datelibrarytechnol ogy
e control

e tristate

e asynch

* | owhigh

e |inear

e val ue

e table_input_thresholdtabl e output threshold
e table transition_start table transition_end
* net_capnet_res

e tenperature

e voltage

e function

e enable

e register latch

e clear set

* clock sl ave_cl ock

e inverted_ out put

1.4. INF Design Specific Configuration

1.4.1. Description

The. i nf fileisan ASCII filewith different sections. Blank lines, linesstarting with '# or any character
between '/*' and "* /' are considered as comments. Most of the sections, except the header, are defined
with a section name and the information related to this section are enclosed with Begi n and End; . The
syntax for each section depends on the section itself. The sections are not depending on each other so
they can be declared out of order and several times.

The syntax is case insensitive for the keywords. The signal names can be given without quotes but
to enable the use of signal names with special characters or unfortunately matching a keyword, they
arerequired.
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It isalso possible to use units. For timing values with no specified unit, the Pico-second will be used.
Valid units are: ps, ns, ms. For the capacitance values with no unit is specified, the Femto-farad will
be used. Valid units are: pf, ff.

The information file gives information for the abstraction, database construction and static timing
anaysistools. The information file name does not need to be related to a subcircuit name. In fact, the
first token that should be set in the information file is "name" followed by the subcircuit name the
information are given for. If thisinformation is not given, the information file parser will guess the
name of the subcircuit from the file name.

For a subcircuit, several information files can be given. They will be loaded in a particular order and
the information will be merged. Actualy, there are 2 different information files that can be generated
by our tools and loaded, by default, with the following precedence:

SDC input file
The SDC command will be trandated in the appropriate information file sections.
User-defined INF file

The order of loading and the files to load can be set by modifying the variable
avt Readl nf or mat i onFi | e. The files are separated by commas and the special character '$ will be
replaced by the subcircuit name. Regular expressions can be used there to handle more complicated
naming. Its default value is $. spi ce. i nf, $. sdc.inf, $.inf. The'\' before the "' simply indicates
to the regular expression matching algorithm not to interpret *.' as any characters but as the character
*.". The names are from the less priority to the more priority. If the value is set to no, no information
filewill be loaded.

1.4.2. General

It is necessary to specify the design name. This is done by using the section "name". Optionally, a
version for the information file can be given.

NAME nysubckt ;
VERSI ON 1. 2;

1.4.3. Disassembly Directives
IGNORE

If some components must be removed from the original netlist for any reason, it is possible to
specify the component type and names in the IGNORE section. Th ere are 4 component types:
Instances, Transistors, Resistances, Capacitances. Th e component names can be given using regular
expressions.

| GNORE

BEG N
I nstances: *fake, top.instancetorenove;
Capaci t ances: tool owcapa*;

END;
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At the moment, it is possible to remove resistances and capacitances only in the top level figure. To
overcome this limitation, an information file can be wr itten for the sub-circuits.

CONSTRAINT

To perform analysis in a specific case, the user can apply static logic levels on the input connectors
withthe CONSTRAINT section. It containsinternal or external signalsconstrained by "one" or "zero".
The static logic levels are propagated through the netlist before databse construction.

CONSTRAI NT
BEG N
sigl: O;
sig2: 1;
sig3: 0;
END,;

MUTEX

If some of theinput connectors are mutually exclusive, this should beindicated inthe MUTEX section
using:

muxUP{terntl, tern2, ...} to express that one port at most in the list is"one".
muxDN{terml, tern2, ...} to express that one port at most in thelist is"zero".
cnpUP{terml, tern2, ...} to express that one and only one port in the list is"one".
cnpDN{terml, tern2, ...} to express that one and only one port in thelist is "zero".
MUTEX
BEG N

muxUP{a, ..., d}

nMuxDN{ m p}

cmpUP{i, ..., I}

cmpDN( X, . . ., z}
END,

INPUTS

User can specify connectors which should be considered as inputs. The disassembling process uses
this information to inhibit the construction of cone branches from these connectors. This directiveis
essentially useful when dealing with RAMSs, when the user wants to inhibit the construction of the
reading bus.

I NPUTS

BEG N
connect or 0;
connector1;

END;
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STOP

User can specify alist of signalswhich should be considered as stop pointsfor the functional analysis
phase of the disassembly. Thismeansthat any logic preceding the stop pointswill not be used in order
to analyze the behavior of any gate following the stop point.

STCP

BEG N
si gl;
si g2;
si gs*;

END;

It is possible to use the wildcard *' asfor signal renaming.
DIROUT

In order to orient transistors, user can specify alist of signals, each one identifying the source or
drain of a transistor. Transistors are then oriented towards these signals. Orientation of successive
transistors is done by associating a level with each signal identifying a source or drain. Transistors
are then oriented from higher level signalsto lower level signals.

Transistor orientation is useful to avoid false branches construction, especialy when dealing with
pass-transistors.

DI ROUT
BEG N
sig2: "1";
sig3: "2";
END;

If no DIROUT level is specified, default level is- 1.
It is possible to use the wildcard '*' as for signal renaming.

The DIROUT directive is equivalent to the NETOUTPUT directive in FCL. If a signal name is
preceded by the '~' character then this signal will not be treated as an output, thisis to deal with the
case of signaswhose namesend in"_s" and must not be considered as output terminals.

DLATCH

Some internal tri-state nodes have to be considered to be dynamic latches for functional modeling
and timing analysis purposes.

If only a few number of that tri-state nodes have to be taken into account, specify the
list of corresponding signals into a DLATCH section. On the contrary, if the variable
yagl eMar kTri st at eMenory iS Set to yes in the configuration file and a few of tri-state nodes must
not be taken into account, specify thelist of corresponding signalsinto aDLATCH section, preceding
each signal by a'~' character.

DLATCH

BEG N
sigl;
~ sigz;
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END;

It is possible to use the wildcard *' as for signal renaming.
CKLATCH

By default the latch recognition phase performed during the circuit disassembly does not require that
external clocks be specified. Latches areidentified either by structure (yagleStandardL atchDetection)
or by Boolean analysis of combinatorial loop stability (yagleAutomaticL atchDetection).

However, it is sometimes necessary to constrain the latch recognition to identify only those latchesfor
which the local clocks lie on a genuine clock path. To do this, specify the list of external connectors
(or internal signals) in a CKLATCH section.

It is also possible to specify that an external connector (or internal signal) is definitely not a clock
by preceding the name by a '~ character. In this case, any latch input at the end of a timing path
originating from this connector (or signal) is considered to be a data input.

CKLATCH

BEG N
connector1;
sigl;
~ sigz;

END;

It is possible to use the wildcard *' as for signal renaming.
PRECHARGE

Signalswhose namesend in"_p" are considered to be precharged and therefore dealt with differently
by the tool. If any other signals should be considered precharged these can be specified in the
PRECHARGE section.

PRECHARGE
BEG N
si gl;
~ sigz;
END,
If asignal nameis preceded by the '~' character then thissignal will not be treated as a precharge, this
isto deal with the case of non-precharge signals whose namesend in"_p".

NOTLATCH
Disables the detection of latch on given signal.

NOTLATCH
BEG N
si g1;

END;
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If asignal nameis preceded by the'~' character then thissignal will not be treated as a precharge, this
Isto deal with the case of non-precharge signals whose namesendin™_p".

MARKSIG

Allows to set special markings on signals (nets). Especially useful for custom latch recognition.

Available markings are:
LATCH

FLIPFLOP
MASTER

SLAVE
MEMSYM
RS

VDD

VSS
BLOCKER
STOP

SENSITIVE

Example:

MARKSI G
BEG N

sigl: LATCH+MASTER

sig2: STOP

END;

MARKTRANS

Signal correspondsto alatch memory-point.
Signal corresponds to a flip-flop memory-point.

Signal corresponds to the master memory-point of a flip-
flop.

Signal correspondsto the slave memory-point of aflip-flop.
Signal corresponds to one side of a symmetric memory.
Signal corresponds to one side of an RS bistable.

Signal corresponds to an alimentation.

Signal corresponds to ground.

No branch of a cone can go through the signal.

Cannot exploit logic beyond this point for functional
analysisin the disassembler.

Marksthe signal asaparticularly sensitivesignal. If atimed
behavioral model of this signal is produced then the most
precise (but cumbersome) model will be generated.

Allowsto set special markingsontransistors. Especially useful for custom latch recognition. Available

markings are:
BLEEDER

FEEDBACK

Transistor corresponds to a bleeder.

Transistor corresponds to a feedback transistor of a
memory-point.
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COMMAND Transistor corresponds to a command transistor of a
memory-point, i.e driven by command signal.

NOT_FUNCTIONAL Transistor should be ignored when calculating gate
functionality.

BLOCKER No branch of a cone can contain this transistor unlessit is
thefirst transistor of the branch.

UNUSED No branch of a cone can contain this transistor.

SHORT The transistor is considered short-circuited, the gate signal
no longer contributes to the list of inputs.

Example:

MARKTARNS

BEG N
transl: FEEDBACK+NOT_FUNCTI ONAL
trans2: COVMAND

END;

1.4.4. Timing Directives

BREAK

For the static timing analysis, verification of setup and hold constraintsisonly performed at reference
points, i.e. external connectors, latch and precharge data input, laich and precharge command.
However, it may be necessary to perform verifications on other points. These so-called break points
are specified in the BREAK section.

BREAK
BEG N
si gl;
si g2

END;

The break point mechanism can also be used to handle internally generated clocks, since asignal can
be declared a break point and then declared a clock in the static timing analysisfile.

BYPASS
To eliminate some critical paths, a BY PASS section should be used.

BYPASS
BEG N
si g1;
sig2 <;
sig3 >;

END;
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If asignal appearswith no argument, thetool eliminatesall pathswhich crossit. Withthe'>" argument,
all paths which end on the signal will be suppressed and with the '<' argument, all paths beginning
on the signal are suppressed. With the " argument, all paths passing through an input/output tri-state
connector are suppressed.

FALSEPATH

During the static timing analysis, it is possible to specify that certain timing paths are fal se paths using
the FALSEPATH section. Each line in this section describes a path to be ignored by the static timing
analysis. A lineis made up of thelist of signals through which the path passes. The first signal in the
list must be the start of atiming path and the last one must be the end of atiming path. It is possible
to add the following tokens to the list in order to further constrain the path matching:

<UP> must match rise transition on net given by preceding name.
<DOM> must match fall transition on net given by preceding name.
<va D> means signal given by preceding name must de directly

followed by signal given by succeeding name.

. <Hz> at the end of the list means must match a high impedance
transition at the end of the path.

: <NOTHz> at the end of the list means must NOT match a high
impedance transition at the end of the path.

FALSEPATH

BEGA N
sigl sig2 sig3;
sigl sig4 <UP> sig5 <DOMNN>;
sigl sig2 sig6 <VO D> sig7;
sigl sig2 sig6 sig7 : <HZ>;

END;

INTER

In order to reduce the number of critical paths identified by the tool, it can sometimes be useful to
specify that certain internal signals be considered as though they were reference points. The list of
these intermediary points is specified in the INTER section. Correct choice of these points can lead
to factorization of the critical paths, and hence a significant reduction in the size of the output file
generated.

| NTER
BEG N
si gl;
si g2;

END;
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PINSLOPE

The PINSL OPE section describes the slopesto be applied on input connectors. Riseistherising slope
and fall isthefalling slope. A single valueisthe slope applied for rising and falling. Slopes are given
in Pico-seconds.

Pl NSLOPE

BEG N
sigl: rise = 100 fall = 200
sig2: rise = 150 fall = 180
sig3: 200;
default: rise = 120 fall = 140

END;

PATH DELAY MARGIN

It is possible to add an uncertainty margin to the paths, using the PATH DELAY MARGIN section.
The modification isdone by applying af act or and adel t a to the path delay. So the new delay value
isold_delay*f act or +del t a. The path delay won't be affected directly but the path margin will affect
the stability analysis results.

The selection of the pathsis done with the name of the signal at the end of the path and the type of the
path: "clockpath”, "datapath”, "min", "max", "rise" and "fall". Mixing those valuesis possible. If the
path type is not specified, all the paths arriving on the signal will be affected. The path ending signal
can also be defined by atype: "latch”, "prech” (precharge), "break” (breakpoint), “con" (connector)
or "any".

PATH DELAY MARG N

BEG N
prech data_P: factor=1 del t a=10ps;
latch *: factor=1.1 delta=0 dat apat h max;
any *sig*: factor=1 delta=-7 cl ockpat h

END;

The factor and the delta are needed and must appear in this order.
NOFALLING - NORISING

In certain cases, it is necessary to prevent the propagation of timing events, for example from glitch
generatorsin which we are only interested in either the up or down event. Thelist of signalsfor which
to suppress the down event is given in the NOFALLING section. The list of signals for which to
suppress the up event is given in the NORISING section.

NOFALLI NG
BEG N
sigl
si g2
END
NORI SI NG
BEG N

si gl;
si g2
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END;

CONNECTOR DIRECTIONS

If it is necessary to modify connectors direction in the timing database (DTX and TTX), the
CONNECTOR DIRECTIONS section can be used. Connector names can be regular expressions.
Supported connector directions are: | nput , Qut put , I nQut, Tri st at e, HZ, Unknown.

CONNECTOR DI RECTI ONS
BEG N

i nput: sigl, sig2;
hz: sigs3;

END:
RC - NORC
To enable or disable RC delay calculations for individual signals, use the RC and NORC sections.

RC

BEG N
sigl;
sig2;

END

NORC

BEG N

sigl;
sig2;

END;

NOCHECK

NOCHECK

BEG N
si g;
sig ALL;
sig SETUP;
sig HOLD;

END;

DONOTCROSS
Disables any path crossing specified latch or command.

DONOTCROSS
BEGA N
si g1;
sig2;

END;

35



HITAS Reference Guide

1.4.5. Timing Abstraction Directives

Parameterization of Lookup Tables

L ookup tablesdefined for timing paths depend on input slopes and output capacitances. The SLOPEIN
and CAPAOQUT sections provide various means for specifying the ranges of slopes and capacitances
applied on external connectors. Ranges can be set for selected connectors, but adefault range can aso
be given, using the keyword 'default’. Ranges can be set by enumeration, using the syntax:

signal: (slope_O, slope_1, ... , slope_n);
Ranges can also be set by specifying alower bound, an upper bound, and a step, using the syntax:

signal: (Il ower_bound: upper_bound: step);

SLOPEIN

The SLOPEIN section describes the slopes to be applied on input connectors. Slopes are given in
pico-seconds.

SLOPEI N

BEG N
sigl: (100, 400, 900, 1500, 2200, 3000);
sig2: (100: 1000: 100);
default: (100, 400, 900, 1500, 2200, 3000);

END;

CAPAOUT

The CAPAOUT section describes the capacitances to be applied on output connectors. To specify
capacitances, a scaling factor is available. The range of capacitance can be given for specific length
and width of transistors. The capacitances really applied on the connector are then scaled by the ratio
between the given length and width, and the characteristic length and width of the transistors of the
cell driving the pin. Capacitances are given in Femto-farads, lengths are given microns.

CAPACUT
BEG N
sigl: (0.7, 80.5, 190.0, 300.5);
sig2: (0: 250: 25);
default: (0.3, 38.5, 147.0, 311.5) L=0.18 WO. 6;

END;

CLOCK CONNECTORS

Clocks must be declared in the information file in order to compute setup and hold constraints. These
clocks are specified in the CLOCK CONNECTORS section.

CLOCK CONNECTORS
BEG N

si g1;

si g2

END;
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1.4.6. STA Directives

The eight sections in the information file concerning the stability information are:

e Genera header

» Clock Specifications

» Clock domains

» Equivaent clocks

e Multiple Clock priorities

» Gated clock states

» Input connector stability specifications
» Output connector constraintsto verify

A wildcard can be used for any of the specified node names. The character *' matches any legal
character string.

For example:
cont matches coml, con2, comand, etc.

General Header

The format of the header is as follows:

PERI OD <val ue>;
SETUP  <val ue>;
HOLD <val ue>;

The name is the name of the circuit the information are given for. The period is the default clock
period for clocks whose period is not specified. SETUP and HOL D are additional constraints on setup
and hold slacks verifications.

It is possible to omit the default period specification so long as each clock has a period associated
with its definition or via the domain definition.

CLOCK CONNECTORS

This section is used to define all the external clock signals. The waveforms at each external clock
connector must be specified over asingle period.

The syntax is asfollows:

CLOCK CONNECTORS
BEA N
{[ideal] [virtual] [!] <ckl>:

down (<m n>:<max>)| <val ue>;
up (<m n>: <max>) | <val ue>;
[latency down (<m n>:<max>)|<val ue>; ]
[latency up (<m n>: <max>) | <val ue>; |
[ period <val ue>;]}

END;
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For each of the external clock connectors, four parameters must be given: the earliest and latest instant
of thefalling edge, and the earliest and latest instant of therising edge. The order isirrelevant. Actual
values themselves are used to order the clock phases within the period.

It is not necessary to specify which of the clock edges corresponds to the reference phase. This is
automatically detected by HITAS.

The period can optionally be specified here individually for all the clocks. If it is not specified here
the clock must have a period via either a domain specification or adefault period in the header.

If 'I" is added before the clock specification, the values set for the rising and falling slope time of the
clock will be swapped.

If 'virtual' is added before the clock specification, that indicates the clock is not associated to areal
circuit connector.

If 'ideal’ is added before the clock specification, that indicates no propagated delay will be considered
for this clock. Nevertheless, the user can specify latency for each clock edge.

A clock can be define from the characteristics of another clock 'refclock’, multiplying its period and/
or shifting its edges. The syntax is as follow:

CLOCK CONNECTORS
BEG N
{ <ck2>:
clock <refclock> [* <mult_factor>] [+ - <delta>];}
END;

ASYNCHRONOUS CLOCK GROUPS

This section allows the user to assign clock connectors to clock domains. Timing checks are only
performed on paths which do not cross domain boundaries. Each domain must be given a name.
However the name itself is purely informative.

The syntax is asfollows:

ASYNCHRONOUS CLOCK GROUPS
BEA N
{<domai n1>: <clockl> [, <cl ock2>,..., <cl ockn>];
[ period <val ue>;]}
END;

Each domain contains the list of clock connectors (defined in the clock specification section) which
make up the domain.

The period of the clocks can be specified here, since clocks in the same domain must have identical
periods.

EQUIVALENT CLOCK GROUPS

This section allows the user to indicate that separate clock connectors should be treated as having
identical phases.

The syntax is as follows:
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EQUI VALENT CLOCK GROUPS
BEG N

{<groupl>: <clockl> [, <clock2>,..., <cl ockn>] ;}
END;

Each group contains the list of clock connectors (defined in the clock specification section) which
make up the equivalent group.

MULTIPLE CLOCK PRIORITY

This section allows the user to specify which clock should be considered as having the priority in the
case of clocked signals (latches, flip-flops or precharges) which depend on multiple clocks.

Defining priority clocksis useful in the case of multiple clocks due to multiple operating modes (e.g.
test mode or functional mode).

The syntax is as follows:

MULTI PLE CLOCK PRI ORI TY
BEG N

{<cl ocked_si gnal >: <cl ock_connect or>;}
END;

Each line associates a clocked signal with its highest priority clock connector.
SPECIFY INPUT CONNECTORS

This section is used to specify the stability intervals at the input terminals. If this section is omitted
for any of the inputs, then they are assumed to become unstable at the earliest instant of the last phase
and stabilized at the latest possible instant of the last phase.

The syntax is asfollows:

SPECI FY | NPUT CONNECTORS
BEA N
{[<input> [rising|falling] [from <phase>]:
unst abl e <val ue> [after| before <phase>];
stabl e <val ue> [after| before <phase>];]}

default [rising|falling] [from <phase>]:
unst abl e <val ue> [after| before <phase>];
stabl e <val ue> [after| before <phase>];
END;

For each input connector, the instants it becomes unstable and stable must be given. The phase of
origin of the data can optionally be specified after the input connector name. A phase identifier has
the format:

<cknanme> [rising|falling]

where ckname refers to a specified external clock. In the case of a clock for which the rising and
falling edge refer to different phases, it is necessary to specify the edge, in order to uniquely identify
the phase. By default the phase of origin is assumed to be the last phase.

39



HITAS Reference Guide

The 'default’ stability isused for all inputs for which the stability has not been explicitly specified.

Theinstants of stability and instability are specified in picoseconds. The values can either be absolute
or relative to a specified phase. If the values are absolute then they are considered to be the result of
the phase of origin. The values are specified relative to a particular phase using the keywords after
and before. In general, you use the keyword 'after' to express that the relative time is as a result of
the specified clock phase.

If the keyword 'before’ is used, then the relative time is assumed to be for the preceding clock cycle
(i.e. 'for' rather than 'as aresult of' the specified phase).

VERIFY OUTPUT CONNECTORS

Thissectionisused to specify arrival timesto beverified at output connectors. If this sectionisomitted
for any of the outputs, then setup and hold slacks will not be calculated.

The syntax is asfollows:

VERI FY OQUTPUT CONNECTORS
BEG N
{[<output> [rising|falling] [for <phase>]:
unst abl e <val ue> [after| before <phase>];
stabl e <val ue> [after| before <phase>];]}
I
default [rising|falling] [for <phase>]:
unst abl e <val ue> [after|before <phase>];
stabl e <val ue> [after| before <phase>];
END;

The syntax is similar to the input connector stability specifications. However the phase specifications
identify the phase for which the data is destined.

The times can be absolute or relative, as for the input specification. Here, however, since it is a
destination phase which is specified, it can often be convenient to use the keyword 'before’ to state
that atimeis'relative to' and 'for' the specified phase.

Example of Stability Specification File

Since this file must be provided by the user, an example is shown here for clarification.

name mycircuit;
version 1.00
peri od 180000;
setuptime 100;
hol dti me 200;

CLOCK CONNECTORS
BEG N
ck:
up (90000: 90100) ;
down (10000: 10100);
END;

CONDI TI ONED COMVAND STATES
BEG N
coml: up;
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END;

SPECI FY | NPUT CONNECTORS
BEG N
out 1:
unst abl e 1000 after ck rising;
st abl e 3000 after ck rising;
defaul t:
unstabl e 500 after ck rising;
st abl e 4000 after ck rising;
END;

VERI FY QUTPUT CONNECTORS
BEG N
out 1:
unst abl e 1000 after ck rising;
st abl e 3000 after ck rising;
defaul t:
unstabl e 500 after ck rising;
st abl e 4000 after ck rising;
END;

1.4.7. Crosstalk Directives

CROSSTALK MUTEX

During the aggression detection stage, it is possible to specify that only one signal can switch at the
same time among a set of signals. Theses sets are specified in CROSSTALK MUTEX section :

CROSSTALK MUTEX
BEGA N
MUXUP {sigl, sig2};
MUXDN {si g3, sig4, sig5};
MJUXUP {sig7, sig8, ..., siglz};

END;

In each MUXUP (MUXDN) section, only one signal in the list can rise (fall) at the same time. A
signal can be listed at most in one MUXUP and in one MUXDN section. If two or more signals of
a same mutex appear in the aggressor list of a signal, the one with the bigger coupling capacitance
between the victim and this aggressor is considered to be switching at the same time.
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1.4.8. Correspondencies INF / Tcl

INF FILE

IGNORE
CONSTRAINT
MUTEX
INPUTS
STOP
DIROUT
DIROUT ~
DLATCH
DLATCH ~
CKLATCH
CKLATCH ~
PRECHARGE
PRECHARGE ~
NOTLATCH

BREAK

BYPASS

FALSEPATH

INTER

PINSLOPE / PINSLEW
PINSLOPE / PINSLEW
PATH DELAY MARGIN
NOFALLING
NORISING
CONNECTOR DIRECTIONS
RC

NORC

NOCHECK
DONOTCROSS

SLOPEIN
CAPAOUT

CROSSTALK MUTEX

SETUP

HOLD

CONDITIONED COMMAND STATES

CLOCK CONNECTORS / ASYNCHRONOUS CLOCK GROUP
EQUIVALENT CLOCK GROUP

MULTIPLE CLOCK PRIORITY

SPECIFY INPUT CONNECTORS

VERIFY OUTPUT CONNECTORS

MULTICYCLE PATH

INF API

inf_Definelgnore

inf_DefineMutex
inf_Definelnputs
inf_DefineStop
inf_DefineDirout
inf_DefineNotDirout
inf_DefineDLatch
inf_DefineNotDLatch
inf_DefineCkLatch
inf_DefineNotCkLatch
inf_DefinePrecharge
inf_DefineNotPrecharge
inf_DefineNotLatch

inf_DefineBreak

inf_Definelnter
inf_DefineSlope
inf_DefineConnectorSwing
inf_DefinePathDelayMargin

inf_DefineConnectorDirections
inf_DefineRC
inf_DefineNORC

inf_DefineDoNotCross

inf_DefineSlopeRange
inf_DefineCapacitanceRange

inf_DefineCrosstalkMutex

inf_SetSetupMargin

inf_SetHoldMargin
inf_DefineConditionedCommandStates
inf_DefineClock
inf_DefineEquivalentClockGroup
inf_DefineClockPriority

SDC

set_case_analysis 0 | 1

set_disable_timing / set_false_path -from | -through | -to
set_false_path -from -through -to

set_input_transition

set_case_analysis fall / set_false_path -fall
set_case_analysis rise / set_false_path -rise

set_false_path -setup | -hold

create_clock / create_generated_clock / set_clock_latency

set_input_delay
set_output_delay
set_multicycle path
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Chapter 2. Output Files

2.1. DTX - The Detailed Perfmodule Format

2.1.1. Description

The DTX format isused to report gate or interconnection delay details. Thefile hasthe extension .dtx.
Thisformat is aso known as the 'detailed perfmodul€’. Thisis a highly compact text format suitable
for flat and hierarchical analysis. The content isbest visualized with aTcl interface, or withthe XTAS
GUI.

2.1.2. Units

Unless otherwise stated, all capacitancesare givenin Femto-farads, all timesare given in picoseconds,
and all resistances are given in ohms.

2.1.3. Comments

Any line starting with the '# character is considered to be a comment.

2.1.4. Articles

The 'detailed perfmodule’ contains several articles and is terminated by the 'G' article.
Information Header

General information is given in asingle 'H' article at the beginning of thefile:

H <t ool > <vers> <name> <techno> <techno_vers> <insl ope> <outcapa> <hi erarchy_| evel >
(<day> <nont h> <year> <hour> <m nute> <second>);

Instances

Instancesin a hierarchical figure are givenin X' articles:
X <figure_nane> <instance_nane>;

External Connectors

External connectors are givenin 'C' articles:
C <type> <i ndex> <nane> <net name> <capa>;

The'type’ defines the connector direction and whether it is the command of aregister or a precharge.
It can be one of :

I for an input connector
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O for an output connector

B for abidirectional connector

T for atransceiver connector

Z for a high-impedance connector

X for an unconnected connector

IQ input connector used as command for register or precharge
BQ output connector reused as input to command register or

precharge

The electrical parameter given for each connector is:

capa capacitance attached to connector

Internal Connectors

Internal connectorsare givenin'N' articles:
N <type> <i ndex> <nane> <net nane> <capa>

The 'type' defines whether it isthe command of aregister or aprecharge. It can be one of :
I not used as command for register or precharge

Q used as command for register or precharge

The electrical parameter is the same as those for external connectors.
Register or Precharge Commands

Commands of registers and precharges are given in 'Q" articles:

Q <type> <i ndex> <nane> <net nanme> <capa> (<cnmdl> <cnd2> ... );

The 'type' can be one of the following :

C for an external connector command (also an externd
connector)

N for an internal connector command (also an internal
connector)

E for an external command (extremity of an external path)

I for an interna command (not the extremity of an external
path)
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The list of command names in brackets is the list of commands lower down in the hierarchy which
are internal or external commands and which have been replaced by this command at the current
hierarchical level. Thus the command attribute of an arc can be defined at each level in the hierarchy.

Registers
Registersaregivenin'L' articles::
L <type> <i ndex> <nane> <net hane> <capa>;

The 'typelis XY wherex canbel,F,Ror SandY canbeC, N, E, | :
L stand for latch

stand for flip-flop

stand for nand set reset latch

stand for nor set reset latch

an external connector register (also an external connector)

an internal connector register (also an internal connector)

m =2 O W 2o T

an external register (extremity of an external path)

an internal register (not the extremity of an external path)

Thelistin bracketsisthelist of command events which allow the opening of alevel-triggered register
or the writing into an edge-triggered register. The 'index’ represents the index of the command signal.
The type can be one of :

U for arising-edge event
D for afalling-edge event
Y for 0 to HZ event

Z for 1to HZ event

Precharged Signals
Precharged signalsare givenin 'R' articles:
R <type> <i ndex> <nanme> <net hane> <capa>;

The 'type' can be one of :

C for an external connector precharge (also an external
connector)

N for an internal connector precharge (adso an internd
connector)
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E for an external precharge

I for an internal precharge

Break

Breaks are given in B articles:
B <type> <index> <nane> <net nane> <capa>;

The 'type' can be one of:

C for an external connector precharge (also an externd
connector)

N for an internal connector precharge (also an internal
connector)

E for an external precharge

I for an internal precharge

Factorization Points
Factorization points are givenin'l' articles :
| <type> <index> <name> <net nane> <capa>;

The 'type' can be one of :
E for an external factorization signa

I for an internal factorization signal

Other Signals
Any other signalsaregivenin'S articles:

S <type> <i ndex> <nane> <net name> <capa>;
The 'type' can be one of :

E for an external signal

I for aninternal signal

Elementary Delays

Delays represented by one of three'delay_type' articles. These are:

F for an elementary delay which is only part of paths internal
to the figure.
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The general syntax of these articlesis:

for an elementary delay which is part of at least one path
external to the figure.

for an elementary delay which has a connector as an
extremity.

<del ay_type> <starttype> <start> <endtype> <end> (
(<cmd> <cndtype> (<trs> <type> <del ay> <sl ope> <npdel (s)>))

)
where the parameters represent :

starttype

Start

endtype

end

cmd

cmdtype

trs

type

delay
slope
model(s)

type of thesignal at the start of thepath (C, N, Q,L, R, 1, S).
index of the start signal.

type of the signal at the end of thepath (C, N, Q,L, R, 1, S).
index of the end signal.

index of command if end isregister or precharge

type of event which activates command (U or D).

transition type from eventl to event2, where an event can
be one of the following: U for 0-to-1 event, D for a 1-to-0
event, Z for a0-to-HZ event, Y for a 1-to-HZ event.

delay type (SMAX, SMIN, HMAX, HMIN, AMAX,
AMIN, IMAX, IMIN, MAX or MIN). With SMAX and
SMIN for set-up, HMAX and HMIN for hold, AMAX and
AMIN for Accessand MAX and MIN for delay, IMAX and
IMIN for interconnect delay

propagation delay.
slope at end.

one delay model (and one slope model).

2.2. STM - The Models Format

2.2.1. Description

The STM format is used by the timing analyzer HITAS to report delay and slope models. The file

has the extension .stm.
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2.2.2. Articles

The STM file containsaheader and alist of models. These modelsare delay and slope models. Models
refer to timing arcs and timing paths.

A model may be:
* alor2dimension lookup table
» aCurrent Source Model (SCM) containing parameters enabling delay and slope computation

lookup table model:

nodel (

nane (nodel nane)

vth (val ue) #measure threshold

vdd (val ue) #power supply

vt (value) #vt transistor

vf (value) #final voltage

spline ( # 2D table
i nput _sl ope_axis (val ue val ue val ue)
| oad_axi s (val ue val ue val ue)

data ( # | oad
(val ue val ue val ue) D >
(val ue val ue val ue) # sl ope
(val ue val ue val ue) #
) # \Y,
)
)
"SCM" model:
nodel (

nane (nodel nane)
vth (val ue) #measure threshold
vdd (val ue) #power supply
vt (value) #vt transistor
vf (value) #final voltage
scm dual (
dual (
(<l'i st_of _paranet er _names>)
(<l'i st_of _parameter_val ues>)
)
)

noi se_scr(val) #noi se paraneter

)

pconfO, pconfl: conflict capacitance parameters
capai: intrinsic capacitance

irap: currant ratio

vddin: input voltage

vt: vt transistor

threshold: measure threshold
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imax: max currant

an, bn: specifical parameters
vddmax: power supply

rsat: saturation resistance
rlin: linear resistance
drc: intrinsic RC delay

Four kinds of SCM models exist:
e scm_dua
e scm_good
e scm_false
e scm_path

scm_good model example:

scm_good (
link_out (
(ci cf k3 k4 kb5)
(val val val val val)

)
I'i nk_dual (
(ci cf acti bcti)
(val val val val)
)
dual (
(<l'i st_of _paranet er_nanmes>)
(<l'i st_of _paraneter_val ues>)
)
)

scm_false model example:

scm fal se (
link_out (
(ci cf k3 k4 k5)
(val val val val val)
)
false (
(pconfO pconfl rtot kf vddmax)
(val val val val val)
)
)

scm_path model example:

scm path (
link_out (
(ci cf k3 k4 k5)
(val val val val val)

)
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path (
(pconf 0 vddmax)
(val val)

)
)

2.2.3. Units

Unless otherwise stated, all capacitances are given in Femto-farads and all times are given in
picoseconds.

2.3. STO - STA Output Format

The. st o fileisan ASCII text file made up of six distinct sections. Thisfileis generated by HITAS
and is intended mainly for debugging purposes, since for most purposes, the setup and hold slacks
given in the timing report are sufficient. The six sections are:

o Genera header
» Clock Specifications
» Conditioned clock states
* Input connector switching windows
» Output connector switching windows
* Memory Signal switching windows
 Internal Signal switching windows
Apart from the general header, some of the sections may be omitted if they are of no relevance.

2.3.1. Input Connector Switching Windows

This section gives the switching windows at the input connectors.

The syntax is as follows:

i nput connectors stability
begin
<i nput 1> [from <phase>]:
unst abl e <val ue>
stabl e <val ue>;
I I
I I
<i nputn> [from <phase>]:
unst abl e <val ue>
stabl e <val ue>;
end;

2.3.2. Memory Signals Switching Windows

This section specifies the switching windows at all memory signals.
The syntax is asfollows:
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menory nodes stability
begi n
<nodel> [from <phase>]:
unst abl e <val ue>;
st abl e <val ue>;
| I
| I
<noden> [from <phase>]:
unst abl e <val ue>;
st abl e <val ue>;
end;

This section gives the switching windows calculated for all memory signals.

2.3.3. Internal Signals Switching Windows

This section specifies the switching windows at all internal signals, except memory signals.

The syntax is asfollows:

internal nodes stability
begi n
<nodel> [from <phase>]:
unst abl e <val ue>;
st abl e <val ue>;
I I
I I
<noden> [from <phase>]:
unst abl e <val ue>;
st abl e <val ue>;
end;

This section gives the switching windows calculated for all signals, except memory signals. If the
analysis is performed on the timing path graph (the default), the section is empty. If the analysisis
performed on the timing arcs graph, then the set includes all signals.

2.3.4. Output Connector Switching Windows

This section specifies the switching windows at the output connectors.

The syntax is asfollows:

out put connectors stability
begin
<out put 1> [from <phase>] :
unst abl e <val ue>;
stabl e <val ue>;
I I
I I
<out put n> [from <phase>]:
unst abl e <val ue>;
st abl e <val ue>;
end;

This section gives the switching windows calculated for outputs. Thisis the data which is compared
with the output connector constraints specified in the ".inf' file or in the Tcl script, to calculate the
setup and hold slacks. Every output connector is specified explicitly.
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Note that, unlike the output specifications, it is the phase of origin which is given. The destination
phase obviously cannot be deduced.

2.4. STR - STA Report Format

For most users, thisisthe most important file generated by HITAS. It has the suffix . st r and a base
name identical to that of the original subcircuit. It lists the setup and hold slacks calculated for all
reference points. Thisincludes:

e Output connectors

e Memory signals

» Conditioned memory commands
» Precharged signals

All memory and conditioned commands are specified with the details of propagated clock, since this
is the reference for the setup and hold calculations.

A negativevaluefor asetup or hold slack indicatesaviolation. Inthe event of aviolation onaparticular
signal, all data sources resulting in aviolation are listed for that signal, together with their individual
setup and hold slacks.

2.5. CTK - Crosstalk Report Information

The. ct k fileisan ASCII text file made up of three distinct sections. Thisfile contains the following
information:

» Delay changes dueto crosstalk
» Detailed aggression reports for all analyzed nets
» Peak noise voltage for al analyzed nets

2.5.1. Delay Changes due to Crosstalk

This section reports all delay and slopes which have changed due to crosstalk. Thresholds for slope
and delay changes can be set to avoid excessive reporting information. These thresholds are set using
thect kDel t aDel ayM n and ct kDel t aSl opeM n configuration variables.

The syntax of this section is as follows:

Begi nDel ay
UP| DW <st art > UP| DW <end>
del ay| sl ope mi n| max <nom nal > -> <aggressed>
I I
I I
del ay| sl ope mi n| max <nom nal > -> <aggressed>
I

I
UP| DW <st art > UP| DW <end>

del ay| sl ope mi n| max <nom nal > -> <aggressed>
I I
I I
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del ay| sl ope mi n| max <nom nal > -> <aggressed>
EndDel ay

Fields <start> and <end> represent timing signal names. If the timing signal name is different from
the net name, then the net name is given in brackets. Fields <nominal> and <aggressed> represent
delay values in picoseconds without and with crosstalk respectively.

2.5.2. Detailed Aggression Report

This section gives detailed aggressor information for nets whose total coupling capacitance exceeds a
certain threshold. The coupling capacitance due to each aggressor is given, as well as information as
to whether the aggressor can modify minimum or maximum delays. Only nets for which the relative
coupling capacitance is greater than the ct kr capami n configuration variable are reported.

The syntax of this section is asfollows:

Begi nCrosst al k
Node: DW UP <si gnal >
Ground capacitance: <val ue>
Aggressor:
[*] <signal>[B] [W [R [F] cc=<val ue>
I

[*] <signal>[B] [W [R [F] cc=<val ue>

<total > (<rel ative>)

I
I
Node: DW UP <si gnal >
Ground capacitance: <val ue>
Aggressor:
[*] <signal>[B] [W [R [F] cc=<val ue>
I

[*] <signal>[B] [W [R [F] cc=<val ue>

<total > (<rel ative>)

EndCr osst al k

If astar (*) is present before an aggressor name, it mean that there is no corresponding timing signal.
As no switching information is provided for this aggressor, the crosstalk engine assumes that this
aggressor is aways an active aggressor.

If the character 'B' or "W' or both are present on a line, this means that the aggressor can modify
minimum propagation delays (B = Best Case) or maximum propagation delays (W = Worst Case).
If the character 'R’ or 'F' or both are present on a line, this means that the aggressor has made a
contribution to calculate the real rise (R) peak noise voltage value or the real fall (F) peak noise
voltage value. These characters can appear in lower case ('b','w','r','f") when crosstalk mutex are used.
This means the influence of the net is ignored because of the crosstalk mutex. The total value of the
coupling capacitance and it relative contribution to the total net capacitanceis also given.
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2.5.3. Peak Noise Report

Thissection givesthe results of acal culation of upper and lower peak voltages on anet asaresult of its
aggressors. Thislist is sorted according to the peak noise voltage value. Only nets for which the peak
noise voltage is above the threshold given by the ct knoi semi n configuration variable are reported.

The syntax of this section is asfollows:

Begi nNoi se
DW UP <si gnal > <nod ovr> <max ovr> <real ovr> \\
<nmod und> <max und> <real und>

DW UP <si gnal > <nod ovr> <max ovr> <real ovr> \\
<nmod und> <max und> <real und>
EndNoi se

For each state (UP or DOWN) of a signal, the crosstalk engine gives the peak noise voltage (<max
ovr> and <max und>) calculated with all aggressors considered active, and the "real” noise voltage
(<real ovr> and <real und>) calculated considering possible switching configurations of aggressors.
<mod ovr> and <mod und> are the electrical model used to evaluate peak noise voltage.

Currently, the noise voltage on the net is evaluated by replacing the net driver by a single equivalent
constant-valued resistor. Thisvalueis either determined from the transistor netlist (model SCR) or, if
thisis not possible, defined by the ct knoi sedef aul tresi configuration variable (model CC). Both
overshoot and undershoot values are calculated for each signal state.

2.6. CTX - Annotated Perfmodule Format

The CTX file (suffix . ct x) isan ASCII text file containing all the delays calculated with crosstalk
effects of a complete design hierarchy. This file is associated with all of the origina detailed
perfmodule files describing the hierarchy. It isintended to be viewed using the timing browser Xtas.
Thisfile contains four parts:

» Genera header
e Toplevel delays
* Instance delays
e Endof file

2.6.1. General Header

The CTX file header is the same as the corresponding perfmodule file of the top level of the design:

H <t ool > <vers> <name> <techno>

<t echno_ver s> <insl ope> <out capa> <hi erarchy_I| evel >
(<day> <nont h> <year> <hour> <m nut e>

<second>);

2.6.2. Top Level Delays

Part of thisfile contains al the delays of the top level.
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M <subcircuit name> (
D <line index> (
((MAX <del ay> <sl ope>))
((M N <del ay> <sl ope>))
)

I
I
D <line index> (
((MAX <del ay> <sl ope>))
((M N <del ay> <sl ope>))
)
)

The <line index> value is the index of the corresponding line in the detailed timing perfmodule.

2.6.3. Instance delays
This section gives al delaysfor all instances.

| <instance name> (
D <line index> (
((MAX <del ay> <sl ope>))
((M N <del ay> <sl ope>))
)
I I
I I
D <line index> (
((MAX <del ay> <sl ope>))
((M N <del ay> <sl ope>))
)
)
|
I

<i nstance name> (
D <line index> (
((MAX <del ay> <sl ope>))
((M N <del ay> <sl ope>))
)
I I
I I
D <line index> (
((MAX <del ay> <sl ope>))
((M N <del ay> <sl ope>))
)
)

For each instance, the <line index> value isthe index of the corresponding line in the detailed timing
perfmodule.

2.6.4. The End of File

The end of the CTK fileisgiven by theG article.
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Chapter 3. Log Files

3.1. REP - Report File

Each execution of HITAS results in the generation of a report file. This file is given the name
<input_name>.rep. It contains a list of diagnostics (warnings and error messages) attributed to
particular signals or transistors within the input net-list. Here we explain in more detail the particular
messages which you may come across in this report file.

3.1.1. Warning Messages

"[WAR] Possible unconnected supply ?"
Means that an internal signal whose name contains avt VddNane or avt VssNanme has
been found. Verify if this signal should be connected to an external supply, or if
avt @ obal VddNane and avt G obal VssName should be positioned.

"[WAR] Transistor used asaresistance"
Indicates that a transistor P-channel (resp. N-channel) with gate connected to the
ground (resp. power supply) has been found in the circuit.

"[WAR] Transistor used as a diode"
Indicates that a transistor with drain (or source) connected to gate has been found in
the circuit, and the signal connecting them is neither power supply nor ground.

"[WAR] Transistor isalways off"
Indicates that a transistor P-channel (resp. N-channel) with gate connected to power
supply (resp. ground) has been found in the circuit.

"[WAR] Transistor used as a capacitance"
Indicates that a transistor with drain and source connected together has been found in
the circuit.

"[WAR] Gate of transistor isnot connected"
Indicates that a transistor gate which is connected to nothing has been found in the
circuit.

"[WAR] Drain of transistor isnot connected"
Indicates that a transistor drain which is connected to nothing has been found in the
circuit.

"[WAR] Source of transistor isnot connected"”
Indicates that a transistor source which is connected to nothing has been found in the
circuit.
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"[WAR] Transistorsarenot used in the cir cuit”
This means that these transistors are not used to pull up or pull down any transistor
gate in the circuit, or any external connector. This occurs for example if the output of
agate does not drive anything: In this case HITAS considers the transistors of the gate
to be unused.

"[WAR] Loop between 2 gates (bleeder found)"
This means that aloop corresponding to a bleeder has been found in the circuit.

"[WAR] Loop between 2 gates (latch found)”
This means that aloop corresponding to a latch has been found in the circuit.

"[WAR] Loop between 2 gates (bi-stable found)"
This means that aloop corresponding to a bi-stable has been found in the circuit.

"[WAR] Loop between 2 gates (nothing found)"
This means that a two gate loop which does not correspond to a latch, bleeder or bi-
stable has been found in the circuit.

"[WAR] Conflict may occur on signal”
This means that the signal may be pulled-up and pulled-down simultaneously. This
isawarning since this message may disappear with a greater depth for the functional
analysis process. Or it may not be possibleto resolve the conflict given the logic within
the circuit.

"[WAR] HZ state may occur on signal”
This means that the signal is not pulled up or pulled down for any set of input stimuli
on the cone entries. Thisisawarning for the same reason as a conflict.

"[WAR] Signal does not drive anything"
This means that the signal is not used as the input to any gate or used to drive any
external connector.

"[WAR] Connector unused”
This means that the external connector is neither the input nor the output of any of the
extracted transistor gates.

3.1.2. Error Messages

The presence of any of the following errors will disable the generation of the VHDL or Verilog
description. If this behavior is not desired then HITAS must be executed with the yagl eNot St ri ct
variable.

"[ERR] Bad direction on connector"
Indicates that the orientation of an external connector after disassembly does not
correspond to that specified in the input netlist.
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"[ERR] Transistor gate signal isnot driven”
Indicates that atransistor gate can not be pulled up or down.

3.1.3. Fatal Errors

The following error messages will not be found in the report file. These errors are fatal and will
abruptly stop the execution of HITAS.

"[FATAL] No VDD/VSS connector in thecircuit”
This meansthat HITAS did not find any external ports whose name is the name of the
power supply in the circuit. Do avt VddName and avt VssNane have the right value?

"[FATAL] Connector ispower supply and ground”
This means that HITAS found a connector whose name includes avt VddNarme and
avt VssNane.

"[FATAL] No VDD/VSSsignal in thecircuit”
This means that HITAS did not find any signal whose name is the name of the power
supply in the circuit.

"[FATAL] Several external connectorson signal”
This means that HITAS found severa external connectors connected to the same
equipotential, a configuration which HITAS considersillegal.

3.2. User-defined Log File

A global log file can be generated, |ogging the proccessing of all the components of the software. This
fileis customizable, and user can choose which component to log, and the level of log to apply.

Each linein the log fileis beginning with the code related to the logged software component:

FAC file access tracing

MCH disk cachetracing (used for . st m . rcx and . spef files)
MCC MOSFET characterization

RCN RC networks construction

TRC RC networks characterization

YAG transistor netlist disassembly

TAS information related to delay calculation

ST™M information related to delay models

EFG spice deck generation
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TLF

LIB

ERR

PRS

SPI

automatic stimuli generation
.t1f filegeneration

. 1'i b file generation

error redirectioninlog file
statistics related to netlist parsing

detailed logging of the spice netlist and technology file
parser

Theavt LogFi | e variable activatesthe creation of thelog file. Theavt LogEnabl e variable selectsthe
software components to log and the level of 1og. Please refer to the 'Configuration Variables' chapter

for more details.

59



HITAS Reference Guide

Chapter 4. Configuration Variables

4.1. License Server

avtL icenseServer
<string> Hostname of the machine running the license server

avtL icensePr oj ect
<string> Project name. Used in license logging.

4.2. Environment

avtLibraryDirs
<string> The set of library directories which are scanned for required
subcircuits.

avtBlackboxFile

<string> Name of the file containing the cells to exclude of analysis.
avtCatalogueName
<string> File containing alist of subcircuits to be considered as leaf cells

when flattening a design. Each line in this file refers to a single
subcircuit, with the format <subci rcuit> C. The default value
iS CATAL.

4.3. Log File and Error Policy

avtErrorPolicy
| eni ent Default, the tool does not abort when encountering an error of
level 1 (level 0 is WARNING, level 1 is ERROR, level 2 is
FATAL ERROR).

strict the tool aborts when encountering an error of level 2.
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avtL ogFile
<string> Name of the log file. If this variable is not set, no log file will be
created (default behavior).

avtL ogEnable
Enables the logging of the different steps of the timing analysis process. The syntax
isasfollow:
avt LogEnabl e "step:level"

the st ep parameter can take one or more of the following values:

files info related to file access. FAC and MCH sections

spi ce info related to spice netlist and technology file parser: SPI section

mos_char ac info related to MOSFET characterization: MCC section

rc info related to RC networs processing: RCN and TRC sections

di sassenbl y info related to transistor netlist partitioning: YAG section

del ay_cal c info related to delay calculation: TAS and STMsections

spi cedeck info related to spice deck generation: EFG and GSP sections

timng_abs info related to timing abstraction: LI B and TLF sections

error redirection of errorsin the log file: ERR section

st at info related to netlist parse: PRS section

config info related to configuration avt t ool s. conf and i nf or mati on
files

stability info related to stability: STABI LI TY section

Thel evel valuerangesfrom 0to 9. Level O is stdout redirection, level 1 is customer
info, levels 2 to 9 are debugging levels.

Example:

avt LogEnabl e "files:1 nos_charac: 1

avtWar ningFilter
<string> Allows the filtering of warning messages on stdout and in the log
file. Specify alist of error message identifiers for the messges to
befiltered
Example:

avt War ni ngFi | ter "SPF-003 SPF-015"
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4.4. Names

avtVddName
<string>

avtVssName
<string>

avtGlobalVddName
<string>

avtGlobalVssName
<string>

avtCaseSensitive
yes

no

preserve

avtl nstanceSepar ator
<char >

Name of any signal or connector which is to be considered as
power supply (a* inthe name matchesany string). Several names,
separated by : , may be specified.

Name of any signal or connector which is to be considered as
ground (a * in the name matches any string). Several names,
separated by : , may be specified.

Name of an internal signal to be considered as power supply (a*
in the name matches any string). Signals in different subcircuits
of ahierarchical netlist with aname given here will be considered
as equipotential and thisnamewill be used in the flattened netlist.
Thisisidentical to the use of the .GLOBAL directive in a spice
netlist. Several names, separated by : , may be specified.

Name of an internal signal to be considered as ground (a * in
the name matches any string). Signalsin different subcircuits of a
hierarchical netlist with a name given here will be considered as
equipotential and this name will be used in the flattened netlist.
Thisisidentical to the use of the .GLOBAL directive in a spice
netlist. Several names, separated by : , may be specified.

Upper and lower case characters are distinct
Upper and lower case characters are seen asidentical

Default, upper and lower case characters are seen asidentical but
the original caseis preserved

Character used to separate instance names in a hierarchical
description. Default valueis.
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avtFlattenK eepsAllSignalNames

yes

no

avtVectorize

When flattening a netlist, each signal keeps all its names through
the hierarchy.

Default, only one name (the shortest) is kept per signal.

Controls the internal representation of vector-signals.

yes

no

<string>

Default, vector-signalsare represented internally asvectors, asfar
as the vector indexation is one of [], <>, _. For example, if both
foo[ 1], f oo<1>andfoo_1 appear in the sourcefile, they will all
be represented internally asf oo 1

Vector signals are represented internally as they appear in the
sourcefile.

Explicits the vector-signals indexations that will be interpreted
as vectors, and the represented internally as vectors. string isa
comma-separated list of single or paired delimiters. For example,
if string issetto"[],_", only foo[1] and foo_1 will be
represented internally asf oo 1.

Specia attention should be paid to the Verilog case. Verilog only accepts [] as
legal vector indexation. Legal verilog vectors are represented internally as vectors if
avt Vect ori ze isdifferent to no.

Illegal Verilog vectors are supported and controlled by avt Vect ori ze as far as they
areescaped and avt St ruct ural Veri | ogVect ors iSset toyes. For example, \ f oo<1>
Is represented internally as a vector if avt St ruct ural Veri | ogVect ors IS Set to yes
and avt Vect ori ze is set to <>.

4.5. Transistor Characterization

avtElpCapal evel

Allows the user to compute differents kind of input capacitance.

0

1

I nput capacitanceisthe average between up and down capacitance
Default, nominal up and nominal down capa are used to compute
timing

Same behavior as if set to 1 but also minima and maximal
capacitances are computed for both transitions (6 capacitances at
al).
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avtTechnoM odel Separ ator
<char > Character that will be used as a separator between the model name
and the model index. Default valueis.

avtElpDriveFile
yes A ELP file specified by avt El pGenTechnoName will be printed
after transistor electrical characterization.

no default

avtElpGenTechnoName
<string> Name of the generated ELP file. Default ist echno. el p.

4.6. Input Netlist and Parasitics

avtlnputFilter
<string> Shell command line used to decompress an input netlist

avtOutputFilter
<string> Shell command used to compress an output file

avtFilter Suffix
<string> Suffix of the compressed files

avtDisableCompression
<string> Space separated filename list for which compression must be
ignored. EXAMPLE: "*.rcx *.rep"

avtAnnotationK eepCards

transi stor Mcharacter is kept before the transistor name
di ode D character is kept before the diode name
resi stance R character is kept before the resistance name
i nst ance X character is kept before the instance name
capaci t ance C character is kept before the capacitor name
none No character is kept

al | M R, X, C, D characters are kept
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avtM axCacheFile
<int>

avtPar asiticCacheSize
<i nt >[ Kb| M| Gb]

10Mo

avtFlattenFor Parasitic
yes

no

avtVddVssT hreshold

<f | oat >

4.7. SPICE Parser

avtSpiCreateT opFigure
yes

no

If cache mechanisms are used, sets the maximum number of files
that can be opened at the same time. Larger the value is, faster is
the disk access. Default value is 128. Maximum value depend on
your system (see UNIX command | i mi t ).

Size (bytes) of the memory cachefor all applications dealing with
parasitics. Value represents the maximum amount of information
stored in memory. Increase this value to lessen disk access and
speed-up application. avt Par asi ti cCacheSi ze cannot be used
together with compressed files.

Default

Disable cache and load all the parasitic information

HITAS flattens a hierarchical netlist in order to annotate the
netlist with SPEF or DSPF parasitics. To be used together with
avt Cat al ogueNane

default

Value (in volts) defining the absolute voltage value level above
which a node is considered to be a power supply node. Default
valueis0.5.

Default, parser automatically creates a top-level for all elements
outside of SUBCKT definition. All equipotentials are made into
external connectors. The name of the top-level is the same as the
filename without the extension unless a subcircuit of this name
exists, in which case the name is prefixed by t op_

No top-level is created
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avtSpiParseFirstLine
yes

no

i ncl ude

First line of all SPICE files are taken into account, unlike the
behavior in standard SPICE

First line of all SPICE files are ignored

Default, first line of the top-level SPICE file is ignored, but the
first line of included files are parsed normally

avtSpiReplaceT ensionl nExpressions

yes

no

Avoids expression evauation errors due to unhandled dynamic
tensions in expression. The voltage is considered to be 0.

Default.

avtEnableM ultipleConnector sOnNet

yes

no

avtSpiM er geConnector
yes

no

avtSpiConnector Separ ator
<char >

By default, there can only be one external connector per net after
anetlist parse. If multiple connectors are found, they are merged
into one. This can have a big drawback. Connectors required
on the interface of atop level netlist can be missing. There can
also be issues for ignoring instances with transparencies using
hierarchical names as transparences are analysed to build nets
prior to check ignored instance resistors. Setting this variable to
yes allows multiple external connectors on nets so transparences
are analysed during the resistor removal step without the nets
being shorted already. This has an effect on ignored instances
containing transparences. It affects HITAS behaviour and may
make it not work in hierarchical mode.

Default.

Default, connectors with the same radical, but different node
indexes, will be merged (they are supposed to belong to the
equipotential outside the subcircuit). The separator between the
radical and the index is given by avt Spi Connect or Separ at or .

Connectors are not merged

Character used to separate a connector radical name from its node
index (ck. 1, ck. 2 ... for example).
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avtSpiK eepNames

transi stor Transistor name is kept in the database

di ode Diode name is kept in the database

resi stance Resistance name is kept in the database

al | nodes All node names are kept for signalsin the database
none No name is kept in the database

al | All names are kept in the database

avtSpiKeepCards

transi stor Mcharacter is kept before the transistor name
di ode D character is kept before the diode name
resi stance R character is kept before the resistance name
i nst ance X character is kept before the instance name
capaci t ance C character is kept before the capacitor name
none No character is kept

al | M R, X, C, D characters are kept

avtSpiNameNodes
yes Default, nodes names are used rather than the node numbers

no Only node numbers are used
avtSpiNodeSepar ator

<char > Character that will be used as a separator between the node name
and the node number. The default valueis _

avtSpilnstanceM ultiNode
yes Default, allows two or more identical nodes to be declared in a
subckt interface

no Only the first node declared is taken into account
avtSpilgnoreDiode
yes Diodes are ignored by the SPICE parser.

no Diodes are characterized.
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avtSpiM ergeDiodes
yes

no

avtSpilgnoreVoltage
yes
no

avtSpil gnoreM odel
yes
no

avtSpilgnoreCrypt

yes

no

avtSpiJFETisResistance

yes

no

Diodes are merged with neighboring transistorsif the transistor is
of the same type and area of the connected source or drainisO.

Diodes are characterized independantly.

Voltage sources are ignored by the SPICE parser.

V oltage sources are not ignored.

Model directives are ignored by the SPICE parser.

Model directives are not ignored.

Encryption directives (used to indicate encrypted data) are
ignored.

The default. Encryption directives must surround encrypted test
obtained by avt _Encr ypt Spi ce function.

JFETsare considered to be resistances. Vaues areresolved by the
SPICE parser.

avtSpiShortCircuitZeroVolts

yes

no

avtSpiM axResistance
<f| oat >

avtSpiMinResistance
<f | oat >

V oltage sourceswith avalue of 0 are model ed by the SPI CE parser
as resistances of 0 Ohms.

If aresistance's value is greater than f 1 oat (in Ohms), then the
resistance is considered to be open circuit.

If a resistance's value is less than f1oat (in Ohms), then the
resistance is considered to be short circuit.
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avtSpiMinCapa

<f| oat > If a capacitance's value is less than f1 oat (in Ohms), then the
capacitance isignored

avtSpiOneNodeNoRc

no Removes on all nets containing only one node all parasitics
information at the end of the parse.

yes

avtSpiOrder PinPower

yes Uses the name (in the same manner as avt Spi Dspf Bui | dPower )
of the instance nodes to ensure a correct order for power supply

connectors.

no

avtSpiFlags

This configuration is used to control the behavior of the spice parser/driver. The values
(flags) are added separated with commas.

Dri vel nst ancePar anet er s

| gnor ed obal Par aneters

KeepBBOXCont ent

Transfert TopLevel Vcar ds

Expli citlnstanceNanes

Enables the drive of the instances with al their
parameters

Works with Drivel nstanceParaneters and
removes all the global parameters from the instance
parameters to drive. Useful when the netlist has been
flattened and the parameters inherited by the leaf
instances.

Will keep the content of the figures set as blackboxes
whereas by default only the interfaces are kept.

Will transfert voltage sources connected to instances,
who are defined out of a subckt in the spice file, in
their corresponding circuit subckt so the Vcards can
be taken into account when working on one of this
instance circuit. This option is enabled by default. It
can be unset by adding " in front of the option: !
TransfertTopL evel Vcards.

If enabled then instance names specified in the netlist
are prefixed by the subckt namein order to create the
internally used name.
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avtSpiTolerance

Thisvariable tunesthe tolerance of the SPICE parser regarding unrecognized syntaxes
for R (resistances) and C (capacitances) devices.

| ow

medi um

hi gh

avtSpiHandleGlobalNodes
yes

no

4.8. SPICE Driver

avtSpiVector

[]
0

<>

avtSpiDriveDefaultUnits

<string>

avtSpiUseUnits
yes

no

Parser exits when encountering unknown syntax

Parser continues and tries to keep only the nominal value of the
device, issuing awarning message

Same as in the nedi umconfiguration, but no warning message is
issued

Default, global nodes defined in spice netlist without resistances
will be considered equipotential.

Default, vectors are of the shapef oo_1 in output spicefiles
Vectors are of the shapef oo[ 1] in output spice files
Vectors are of the shapef oo( 1) in output spicefiles

Vectors are of the shape f oo<1> in output spicefiles

Its behavior is to indicate the parameter units to
be used when instantiating a transistor. For instance,
avt Spi DriveDefaul tUnits = W1le-6;L:1 will set the spice
driver to drive parameter W value in micron and parameter L in
meter.

Allows the use of unitsin driven spicefiles. Thisisthe default.
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avtSpiDrivePar asitics
yes A SPEF file will be generated while parsing a SPICE file. The
loaded file will be stripped of all resistors and capacitors. The
SPEF file can be used as a parasitic cachefile.

no

avtSpiDriveTrslnstanceParams
no Specifics instances parameters for the models of transistors will
not be driven.

yes

avtSpiDriveCapaMini
<f| oat > When driving a Spice netlist, doesn't drive capacitances below
fl oat (in Pico-farads). Default is 10-6 pF.

avtSpiDriveResMini
<f 1 oat > When driving a Spice netlist, fix minimum value for resistances
tofloat (in Ohms). Default is 10e-3 Ohms.

avtSpiRCMemoryLimit
<int> Amount of memory in MB allowed to creating a .SPEF file from
a spice file. This option influences avt Spi Dri veParasitics
speed. The default value is 100.

avtSpiFlags
Thisconfiguration is used to control the behavior of the spice parser/driver. Thevalues
(flags) are added separated with commas.

71



HITAS Reference Guide

Dri vel nst ancePar anet er s

I gnor ed obal Paraneters

KeepBBOXCont ent

Transfert TopLevel Vcar ds

4.9. VHDL Parser/Driver

avtVhdIM axError

Enables the drive of the instances with al their
parameters

Works with  Drivel nstanceParanmeters and
removes all the global parameters from the instance
parameters to drive. Useful when the netlist has been
flattened and the parameters inherited by the leaf
instances.

Will keep the content of the figures set as blackboxes
whereas by default only the interfaces are kept.

Will transfert voltage sources connected to instances,
who are defined out of a subckt in the spice file, in
their corresponding circuit subckt so the Vcards can
be taken into account when working on one of this
instance circuit. This option is enabled by default. 1t
can be unset by adding "' in front of the option: '!
TransfertTopLevelVcards.

<i nt > Maximum number of errors before the VHDL structural parser

abandons.

avtStructuralVhdIConfigure

yes VHDL structural driver generates the appropriate configuration
statement to allow simulation.

no Default

avtStructur alVhdlSuffix

<string> Suffix of VHDL structural (netlist) file. The default isvhd

avtBehavior alVhdlSuffix

<string> Suffix of VHDL behavioral file. The default isvhd
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4.10. VERILOG Parser/Driver

avtVerilogK eepNames
yes When generating Verilog output, any interna names which are
not legal verilog names are preceded by a double backslash.

no Default. Illegal names are modified to create alegal name.

avtStructuralVerilogVectors
Affectsthe parsing of illegal Verilog vector-signalsin anetlist, i.e. vector-signals that
are not indexed using the [ ] characters. Illegal Verilog vector-signals are supported
as long as they are preceded by \ , otherwise the Verilog parser issues a syntax error.
Legal Verilog vector-signals are controlled by avt Vect ori ze.

yes Forceillegal Verilog vector-signalsto be represented asvectorsin
the internal database, with regard to the value of avt Vect ori ze.
For example, \ foo<1> is represented internally as foo 1 if
avt Vectori ze isset to <1>

no Default, illegal Verilog vector-signals are represented in the
internal database asthey appear in thefile. For exemple, \ f oo<1>
isrepresented internally asf oo<1>

avtStructuralVerilogSuffix
<string> Suffix of Verilog structural (netlist) file. The default isv

avtBehavioralVerilogSuffix
<string> Suffix of Verilog behavioral file. The default isv

avtVerilogM axError
<i nt > Maximum number of errors before the Verilog parser abandons.

4.11. DSPF/SPEF Parser

avtAnnotationPreser veExistingPar asitics
yes Existing parasitics on nets annotated in a DSPF/SPEF file won't
be overridden by the parasiticsin the DSPF/SPEF file. The DSPF/
SPEF information will rather be added to the existing ones.

no Default
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avtAnnotationDeviceConnector Setting

<string>

avtSpiDspfBuildPower
yes

no

avtSpiDspfLinkExternal
yes

no

avtSpiPinDspfOrder
yes

no

Overrides the internal tool known device connector names
used in DSPF/SPEF annotation. The string must contain
10 items in the following order: transistor source name,
transistor gate name, transistor drain name, transistor bulk name,
resistor positive connector, resistor negative connector, capacitor
positive connector, capacitor negative connector, diode positive
connector, diode negative connector. By default, the tool knows
of "sgdb121212"and"sgdbposneg1212".

Example:

avt _config avtAnnot ati onDevi ceConnector Setting "src
gate drn blk 1 21 2 1 2"

Only wused for DSPF annotation. When creating a
figure from DSPF information, use the avtGlobalVddName,
avtGlobalVssName, avtVddName and avtVssName to detect
power connections on the instance, so they are created on
the boundary of it instead of being merged with al unknown
connectors.

Only used for DSPF annotation. When an external connector is
not connected to anything, and if there is an internal signal with
the same name, then the connector is assumed to be on thissignal .

Only used for DSPF annotation. Order of connector of an instance
is the one described in the DSPF instead of the one described for
the instance interface.
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4.12. General Configuration

tasHierarchicalM ode
yes

no

Hierarchical analysis mode.

Default, flat transistor analysis mode.

tasBlackboxRequiresTimings

yes

no

HITAS Reads a hierarchical netlist where some instances are
considered as blackboxes. The name of these instances should
be specified using the avt_Set Bl ackBoxes command. The
hierarchical netlist is then flattened to the transistor level, apart
from the blackbox instances, to generate a hybrid transistor and
instance netlist. The database construction is performed on this
hybrid netlist and then HITAS will incorporate timing for the
blackboxed instances from an external timing database for the
model of the instances which must exist.

Default

tasTreatBlackboxHierarchically

yes

no

tasFigName
<string>

tasBefig
yes

no

tasFlatcells
yes

no

HITAS Reads a hierarchical netlist where some instances are
considered as blackboxes. The name of these instances should
be specified using the avt _Set Bl ackBoxes command. HITAS
creates an intermediate subcircuit containing only the non-
blackbox instances. A top-level is also created, and instantiates
the intermediate subcircuit and the blackbox instances. Database
construction is performed on the intermediate subcircuit.

Default

Name of the subcircuit to read, or to rename the database.

Generates a behavioral description of the design

Default

Flattens the timing views of all the models given in the catalogue
file specified by avt Cat al ogueNane.

Default
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tasSilentM ode
yes

no

tasPathFactorisation
yes

no

HITAS redirects st dout and stderr respectively to . tou and
.ter files.

HITAS keeps paths starting and stopping at factorization points
that are not reference points. Thisin order to decrease the number
of path of the TTX.

Default

4.13. Disassembly

4.13.1. Functional Analysis

yagAnalysisDepth

<i nt>

yagHzAnalysis
yes

yagM axBranchLinks

<int>

Allows the user to set the depth for the functional analysis. This
is the number of gates that will be taken into account for the
functional analysis, so that HITAS can detect re-convergence in
the circuit. Default is 7.

Functional analysis processis disabled

Allows functional analysis through high impedance nodes.

M aximum number of links in a cone branch.

yagRelaxationM axBranchLinks

<i nt>

yagBddCeiling

<i nt>

Used to limit the maximum number of linksfor the difficult gates
for which functional dependencies could not be resolved.

Limits the maximum number of BDD nodes which are allowed
to be created for the resolution of any Boolean expression. If this
limit is exceeded the operation is abandoned. Default is 10 000.
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yagElectrical Threshold

<f | oat >

yagUseStmSolver
yes

no

yagRelaxationAnalysis

Used in electrical resolution of conflicts to determine the zones
corresponding to the high, low and conflictual states. Default is
4, implying that the high and low states are represented by zones
1/4 of the zone Vss-Vdd.

Precise current calculations using technology files are used in
electrical conflict resolution.

Default, basic transistor dimensions are used in electrical conflict
resol ution.

During the gate construction phase, HITAS attempts to resolve al functiona
dependencies before building a particular gate. However, in particular cases of looped
dependencies, this may not be possible for al gates.

yes

no

yagDetectGlitchers

Functional dependencies are ignored to resolve these gates.

Default, HITAS tries to use as much information as possible.

yes A branch containing two transistor with mutually exclusive gate
drivers and which cannot be part of another gate are assumed
to exist dynamically. They are therefore not removed by the
functiona analysis. Thisisthe default.
no
yagK eepRedundantBranches

For any CMOS dual cones extracted, if supplementary branches are added at a later
stage of the disassembly and the gate remains non-conflictual, then these branches are
considered to be functionally redundant.

yes

no

yagPullupRatio

<f | oat >

The branches are kept.

Default, the branches are removed.

Used in the detection of pull-up or pull-down resistance
transistors. Default is 10, implying that a transistor is a pull-
up if an estimation of its resistance is greater than 10 times the
resistance of the most resistive current path to ground. Similarly
for pull-pown resistances.
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yagSimpleOrientation

yes

no

yagUseNameOrientation
yes

no

yagBlockBidirectional
yes

no

yagCapacitanceCones
yes

no

yagTestTransistor Diodes
yes

no

yagM utexHelp
yes

no

yagSimplelL atchDetection

4.13.2. Transistor Orientation

Activatesasimpletransistor orientation heuristic. Can sometimes
accelerate the disassembly, however, it is more robust to rely
exclusively upon the functional analysis.

Default.

Exploitsthe _s naming convention for transistor orientation.

Default.

Bidirectional transistors are not allowed.

Default.

Default. Build cones on nodes with only capacitances. Necessary
to calculate the out of path capacitance.

Disables construction of cones on only capacitance nodes.

Default. Any transistor with the gate shorted to asource or adrain
is considered as a diode.

Disables diode detection.

A file with extension ".mutex’ is generated containing help for
MUTEX settings on external pins or memory nodes necessary to
correctly orient the transistors.

Default.

4.13.3. Latch Recognition

A simple structure based recognition algorithm which handles the various cases of
double inverter loops. This approach is not usually required and is not guaranteed to
be formally correct but can sometimes help in cases where the automatic approach is
too CPU intensive. The following values can be given for this variable:
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mensym

| evel hol d

strictlevel hold

| at ch

Double inverter loops are also analyzed to see if they correspond
to asimple symmetric bitcell. In this case the the command of the
bitcell isthe input of the passtransister or transfer gate connected
directly to the loop.

Doubleinverter loopsare considered to belevel-hold or buskeeper
structures (i.e. not latches).

Doubleinverter loopsare considered to belevel-hold or buskeeper
structures (i.e. not latches), but only if only one side of theinverter
loop is connected.

Double invertor loops are treated as latches without any anlysis,
unless a level-hold or memsym option is also activated and
these forms match. Commands are guessed without analysis. This
option helps if double inverter loops are used to latch the output
of complex multiplexors.

The above options can be concatenated by separating the individual options with a
'+' character. However the combinations "levelhold+strictlevelhold" and "levelhold
+latch" make no sense. The search options are applied in the order specified above. By
default all the options are disabled.

yagAutomaticL atchDetection

yes

no

yagSetResetDetection
yes

renove

no

Advanced latch detection algorithm based on Boolean loop
analysisis activated. Default.

Advanced latch detection is disabled.

Only works with yagAut omati cLat chDet ection Set to yes.
Asynchronous latch commands are marked asynchronous instead
of being marked commands. False timing arcs (corresponding to
the conditioning of data by an asyn or the conditioning of an async
by aclock) are disabled.

Does the same as the yes mode. In addition marks as non-
functional any branches corresponding to an asynchronous write.

Default.
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yagAutomaticRSDetection
mar k

no

mar k+l at ch

mar k+l egal

mar k+i | | egal

Default. Only works with yagAut omat i cLat chDet ect i on Set to
yes. Supplementary RS bistable detection algorithm is applied
to automatically detected latches. Only NAND/NOR types are
accepted. Any detected RS bistable loops will be marked and
reported but not treated as latches.

Automatic RS detection is disabled. Recognition depends upon
yagAut omat i cLat chDet ecti on

One of the gates of the loop is considered alatch. The latch isthe
gate with the largest number of outputs.

The algorithm assumes that an RS structure always remainsin its
legal states. Timing arcs are suppressed accordingly. For NOR-
based RS, the following timing arcs are suppressed: S(f) to QB(r),
R(f) to Q(r), QB(r) to Q(f) and Q(r) to QB(f). For NAND-based
RS, the following timing arcs are suppressed: S(r) to QB(f), R(r)
to Q(f), QB(f) to Q(r) and Q(f) to QB(r).

The algorithm assumes that an RS structure may enter an illegal
state. Lesstiming arcs are suppressed than when the tool assumes
that an RS structure always remainsin its legal states. For NOR-
based RS, the following timing arcs are suppressed: Q(r) to QB(f)
and QB(r) to Q(f). For NAND-based RS, thefollowing timing arcs
are suppressed: Q(f) to QB(r) and QB(f) to Q(r).

yagAutomaticM emsymDetection

yes

no

yagDetectDynamicL atch
yes

no

Only works with yagAut omat i cLat chDet ection Set to yes.
Supplementary symmetric memory detection algorithm isapplied
to automatically detected latches. Symmetric memories are
memorizing elements such as bitcells for which dataiswrittenin
both or either side of the memorizing loop. Both sides of the loop
are marked as latches is order to verify all cases.

Default.

Internal tri-state nodes are considered to be dynamic latches
for functional modeling and timing analysis purposes. A special
algorithm, similar to that used in the automatic latch detection,
is used to identify the latch commands and generate an accurate
latch model.

Default.
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yagDetectPrechar ge
yes An agorithm designed to detect automatically most kinds of
precharge nodes is activated. The agorithm is particularly
designed for domino precharge style designs.
no Default.

yagBleeder Strictness
A level between 0 and 2 defining the strictness of the bleeder detection algorithm. The
value determines the kind of gate which can be tolerated in the bleeder loop.

0 any CMOS gate is acceptable
1 default, any CMOS dual gate is acceptable
2 it must be an inverter

yagStandar dL atchDetection
Deprecated. This structure based latch recognition technique is activated by default as
acatch-all. It will probably be removed in a future version.

yes Default, standard latch detection algorithm is activated.

no Standard latch detection algorithm is disabled.

yagL atchesRequireClocks
yes Any latch which does not have acommand which is at the end of
apath from aspecified clock is not considered to be alatch. If this
option is used, then extreme care should be taken to specify the
clocks to avoid problems in any subsequent analysis.

no Default.

yagDetectClock Gating
yes If clocks are configured before the disassembly phase then
reconvergence between clock and data will be detected,
appropriate timing check and data filtering directives are
automatically generated.

check Same as above except only the timing checks are added.
filter Same as above except only the datafiltering directives are added.
no Default.
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yagDetectDelayedRS
yes

no

Detect specia type of NAND/NOR bistable loop structure
containing additional inverters to add delay in the loop. Results
in the same handling asthe | egal setting for RS detection. This
type of structure is commonly used to generate non-overlapping
clocks.

Default.

4.13.4. Pattern Matching

yagUseGenius
yes

no

yagUseOnlyGenius
yes

no

Extends the simple pattern recognition of FCL to alow the
recognition of hierarchically defined structures of generic size.

Default

Same asyagUseGeni us but HITAS stops the execution after the
hierarchical pattern recognition phase.

Default

4.13.5. Cone Output Files

avtVerboseConeFile
yes

no
avtNor malConeFile
yes
no
avtFullConeFile
yes

no

Generating a. cnv cone file result in a more readable version but
which is not suited for GUI vizualisation.

Default.

A normal . cns conefileis produced.

Default.

.cnv or . cns cone files are generated with parasitic information.

Default.
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yagGenSignature
yes Signatures are generated for each cone which are used to associate
icons with the cones.
no Default.

4.14. Timing DB Construction

4.14.1. Special Elements

tasTreatPrecharge
yes Precharged signals are also considered as precharged if its name
is suffixed by _p or if it is declared in the INF file. To be used
only in the flat analysis mode.
no Default

tasM emoryChar acterization
yes Default, HITAS adds the latches' intrinsic setup, hold and access

delays

no

tasPreser veConnector sDir ection
yes Preserve connectors direction if there are level constraints on

connectors.

no

4.14.2. Output Files

tasGenerateConeFile
yes HITASgeneratesthe. cns or . cnv filescontaining the coneview.

To be used only in flat analysis mode.

no Default
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4.14.3. Delay Models

stmCacheSize
<int>[ K| M

stmShareM odel
yes

no

tasShortNamesFor M odels
yes

no

4.14.4. Delays

avtNewSwitchM odel
yes

no

tasDelayPropagation
yes

no

Size of the memory cache for all applications reading the STM
file. Thedefault unitisthe Octet. If the valueisfollowed by either
K or Mthe unit is the kilo-Octet or the Mega-Octet.

Default, the cache utilization is disabled and all the timing model
information are loaded. st nCacheSi ze cannot be used together
with compressed files.

Identical cones will share the same timing model. There
is a 1% tolerance in the matching of identical cones,
regarding capacitance rel ated parameters of themodel. Extractors,
especially when used in crosstalk mode, may show dlight
variations in the values of extracted capacitances for different
instances of a same cell.

Default

HITAS will use model numbers instead of the model names

Default

HITAS will use an enhanced switch delay calculation model
which accurately takes into account contributions from both
transistor of the switch and also handles the difference between
the opening times of the two transistors.

Default

Default, HITAS will propagate through a gate the slope of this
gate'sinput having the latest arrival time.

HITAS will propagate through a gate the largest (or smallest)
slope. Adds additional pessimism.
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tasRefineDelays
yes HITAS will will perform an additional delay calculation phase
after DTX generation using the slope propagation algorithm
specified in t asDel ayPr opagati on. This allows perfect delay
value correlation with theresult of delay recal cul ation after aslope
or lod change.
no Default.
tasSwitchCapacitanceFactor
<i nt> Percentage of the 'out-of-path’ capacitances associated with an
input connector taken into account during aflat analysis. Default
is 100. Affectsonly TTX and DTX file generation and does not
change the delay computation.
tasPathCapacitanceFactor
<int> Percentage of the out-of-path capacitances taken into account.
Default is 100.
tasPathCapacitanceDepth
<int> To be used together with t asPat hCapaci t anceFact or . Controls

across how many transistor the out-of -path capacitance should be
counted. Default is 1.

tasStrictPathCapacitance
To be used together with t asPat hCapaci t anceFact or .

yes Any out-of-path capacitance on internal nodes of any gate is
ignored.
no Any out-of-path capacitance on internal nodes of a gate is

considered on the gate output.

| atch Default. Any out-of-path capacitance on internal nodes of alatch
isignored.

tasM axPathCapacitanceFanout
<int> To be used together with t asPat hCapaci t anceFact or. If the
number of gates contributing to an out-of-path capacitance for a
given cone exceeds this value then only the largest contribution
is taken into account. Effectively a mutual exclusion is assumed.
Default is 15.
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4.14.5. RC Networks

tasCalcRCDelays
no Only the capacitances will be taken into account to compute the
propagation delays
yes Default
tasM ergeRCANdGateDelays
yes Merges the gate and RC delays in the flat analysis mode
no Default

rexMinRCSignal
<int> If the sum of resistances multiplied by the sum of capacitances
on an RC network is less thani nt (ps), then the RC network is
ignored. Default is 1 ps.

rcxCapal oadM axRC
<i nt> If the sum of resistances multiplied by the sum of capacitanceson
an RC network islessthani nt (ps), then the load of the driving
gate is modeled by an equivalent substrate capacitance. Default
is5ps.
rcxMaxDeltal oad
<int> If ther cxCapaLoadMaxRe test fails and the difference between an

equivalent substrate capacitance model and aPl network model is
lessthani nt (ps), then the equivalent capacitance model is used,
otherwise the Pl model is used. Default is 1 ps.

tasRCDriver CalcMode
Controlsthe choice of which node or nodes of an RC network are driven by apreceding
gate.
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al |

all _direction

sel ect _direction

all _gates

paral | el _gates

none

aut o

All possible input nodes of the RC are considered
driven.

All nodes of the RC which can be driven by the actual
transition are assumed driven.

One node of the RC which can be driven by the actual
transition is assumed driven.

The first three options apply to RC networks driven
by any type of gate.

Thefirst three options apply to RC networksdriven by
gates containing parallel transistors or current paths.

One node of the RC is considered driven.

Automatic mode which differentiates input transition
and chooses one or all drivers based on gate type.

Oneof thefirst three options can be concatenated with one of the next two by separating
the individual options with a '+' character. The default setting is "all_direction

+parallel_gates'.
rcxAweM atrix

al ways

i fneed

never

rcxDelayCacheSize
<i nt >[ Kb| M| Qo]

Matrices are always used to compute the moments for RC delay
with AWE algorithm

Default, matrix is not used if RC network has one node driver
and has atree topology. In this case, a faster agorithm is used to
compute the moments.

No matrix isused. RC networkswhich can't be handle by thefaster
algorithm are not computed.

Cache size for gate output equivalent load and RC moment in
AWE delay evaluation. When one of these values is computed,
results are stored in the delay cache. If later re-computation is
needed, results can beretreived immediatly. This cacheis mainly
used within the timing abstration engine. Default unit is the byte.

Disables the cache. Default value is 10Mb.
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4.15. Path Browsing

avtPrecisionL evel
0

avtM axPathPeriodDepth

<i nt>

avtTransparentPrecharge
yes

no

unfiltered

Default, dlope propagation is done according to
t asDel ayPr opagati on

When computing propagation time for a path, the tool re-
propagates the slope from start point, and computes delays along
the path accordingly.

When performing a path search, the tool needs a parameter to
avoid loop search. This is the maximum number of period that
a path can go through or the maximum number of latches at the
same clock edge. Default valueis 1.

Sets avt MaxPat hPer i odDept h=1 only for the precharges so it's
possible to report paths through domino precharges.

Default.

Same asyes but deactivates the precharge filtering effect so non
existing path due to filtering will be kept.

4.16. SDC Support

sdcUnits

Sets the time unit and capacitance unit used in the Synopsys Design Constraint (SDC)
files. Unit for time and unit for capacitance should appear both in a space-separated
list (ex: "1ps 1ff"). Available values are:
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1ps
10ps
100ps
Ins
1f f
10f f
100f f

1pf

Default

Default

4.17. Static Timing Analysis

stbDetailedAnalysis
yes

no
stbDetailedGraph

yes

no

stbTraceMode
yes

no

stbReportFile
yes

no

Enables multi-switching-windows analysis with the STA engine.
The STA engine will use more memory and cpul.

Default

The STA engine uses the . dtx file and computes switching
windows for each point of the timing graph. It is required for
crosstalk analysis.

Default

The STA engine displaysall intermediary values of the switching
windows cal cul ations on th standard output. Useful to see how the
relaxation progresses.

Default

Default, the STA engine generates a . str timing report file
containing details of all setup and hold slacksfor reference points.

the STA engine does not generate the . st r timing report file
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stbOutFile
yes

no

stbSetupOnly

yes

no
stbHoldOnly

yes

no

stbEnableCommandCheck

yes

no

stbM onoPhase

flip_flop

transpar ent

errors

stbSaveErrors
yes

no

stbSilentM ode
yes

no

The STA engine generates a .sto switching windows file
containing details of the switching windows of reference points.

the STA engine does not generate the . st o switching windows
file

Only errors due to setup time violations are reported.

Default

Only errors due to hold time violations are reported.

Default

Commands will be checked for violations.

Default

a latch clocked on the same phase than the latch generating its
input data is assumed to be a flip-flop.

a latch clocked on the same phase than the latch generating its
input data is always transparent.

alatch clocked on the same phasethan thelatch generating isinput
datais not alowed, and an error is reported.

Errors are redirected to a separate . st e error file.

Default

The STA engine displays neither errors nor warning on the
standard output.

Default
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stbTopL evelPath
yes

no

stbWorstCaseAnalysis
yes

no

Violations are computed using only the paths at the top level (i.e.
the interconnections at the top level).

Default

Worst case analysis is performed by assuming that in the initial
conditions, there is no latch transparency.

Default

stbCorrelatedSkewAnalysisDepth

nunber

full

stbStabilityCorrection
yes

no

StbSuppressL ag
I atch
pr echar ge
yes

stbHelpFor Setup
yes

no

Specifies the maximum search depth alowed to find common
clock path when computing setup and hold values at each node.
The value 'full' means unlimited.

Default

The false paths and false dacks are taken into account to correct
the global stability timecomputed by STB. Thiscorrectsfalsedata
lags hence too pessimistic setup and hold computations.

Default

Transparency (datalag) will be ignored for latches.
Transparency (data lag) will be ignored for precharges.

Transparency will be ignored for any of the above.

Gives additional information to help setting the stability
configuration. The information is driven in the log file.

Default
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4.18. Statistical Analysis

spiActivateStatisticalFunctions
yes Enables montecarlo runs. The statitical functions will no more
return the nominal values.

no Default

avtStatistical Discretisation
nunber Apply adiscretisation to the values returned by random functions.
The default value is 10. A high value means less discretisation
but O deactivates the discretisation. This variable can have agreat
impact on HiTas speed.

4.19. Crosstalk Analysis

4.19.1. Running

stbCtkWor stBeginCondition
yes The Sl engine performs a worst case static timing anaysis
with crosstalk. All aggression is assumed initially. Any false
aggression is detected and removed.

no Default

stbCrosstalkM ode
yes Enables crosstalk analysis.
no Default

stbCtkObservableM ode
yes Default. The Sl engine performs a best case static timing analysis
with crosstalk. No aggressionisassumed initially. Any aggression
is detected and added. Uses a less pessimistic algorithm to detect
observable aggression.

no
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stbCtkNol nfoActif
yes The SI engine considers aggressors not defined in thetiming view
as active aggressors. No information on an aggressor are usually
due to a coupling capacitance between usual net and an interna
gate net.

no Default.

stbCtkMinOccurenceProbability
val ue [IN ALPHA DEVELOPMENT STAGE] Defines the probability
value (from 0 to 1) under which aagression occurence probability
isconsidered as not interesting during acrosstalk analysis. Default

valueis 1.
no Default.
stbCtkReportFile
yes The Sl engine generates a. ct k crosstalk report file.
no Default.
4.19.2. Models
stbCtkMargin
<f 1 oat > Minimum delay between two switching windows implying
that there is no possibility of aggression. Default value is O
picoseconds.

ctkNoiseDefaultRes
<f| oat > Resistance in Ohms representing the driving strengh of input pins,
in order to obtain pertinent peak noise values.

10000 Default value
rcxCtkM odé

Model used to compute elementary delay when taking into account crosstalk effect if
an aggression is detected.
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M LLER_0C2C

M LLER_NOM NAL

rcxMinRelCtkFilter
<fl oat >

rcexMinRelCtkSignal

<f | oat >

rcxCtkSlopeDelay
SLOPE_DELAY_CTK

Coupling capacitance is removed or replaced to a ground
capacitance with a doubled value.

Default, coupling capacitance is replaced to aground capacitance
with a value multiplied by 0.0 to 2.0 according to relative
slope computed without coupling effect between victim and its
aggressor.

Number between O and 1. If the ratio between one coupling
capacitance and the total capacitance is less than f 1 oat, then
the filtering of this coupling capacitance is controlled by
st bCt kNol nf oAct i f. Default is0.05

Number between 0 and 1. If theratio between the sum of coupling
capacitance and the total capacitance is less than f I oat then all
the coupling capacitances are filtered. Default is 0.05

Default, basic slope is used during delay calculation.
Gives pessimigtic results, but is faster

SLOPE_DELAY_ENHANCED Removes the contribution of the victim on the slopes

rcxCtkSlopeNoise
SLOPE_CTK

SLOPE_NOM NAL

SLOPE_REAL

4.19.3. Convergence

stbCtkM axl ter ation

<i nt>

of its aggressors. More precise but requires more
computation time

Default, usesworst slopeswith crosstalk to compute voltage noise
Uses slopes computed without aggression to compute voltage
noise

Removes the contribution of the victim on the slopes of its
aggressors. Requires more computation time but gives better
results

Defines the maximum number of iteration the SI can perform.
Default value: 999
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stbCtkminSlopeChange

<int>

stbCtkM axL astlter

<int>

4.19.4. Reports

ctkDeltaDelayMin

<int>

ctkDeltaSlopeMin

When no further aggression is detected or removed, this variable
represents the minimum slope variation, in ps, that induces slope
re-calculation. Default is 2

When no further aggression is detected or removed, this variable
represents the maximum number of iterations of Slope re-
calculation. Default is 3

Minimum amount, in ps, of the propagation delay variation,
versus crosstalk-free propagation delay. If the variation is greater
thani nt, thenitisreported inthe. ct k file. Default isO ps.

<int> Minimum amount, in ps, of the slope variation, versus crosstalk-
free slope. If the variation is greater than i nt , then it is reported
inthe. ctk file. Defaultis O ps.
ctkNoiseMin
<int> Minimum value, in mV, of the voltage noise to be reported in the
.ctkfile.
ctkCapaMin
<i nt> Number between 0 and 100. Minimum percentage of coupling
capacitance. If the ratio of the coupling capacitance on a net is
greater thani nt thenitisreported inthe. ctk file.
stbCtkM axReportedSignals
<nunber > Number of signalsto report at each crosstalk iteration. Setting the

number to O disablesthereport generated at eachiteration. Default
isO.
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4.19.5. Scores

stbCtkCoefNoise

<i nt>

stbCtkMinNoise

<int>

stbCtkCoeflnterval

<int>

stbCtkMinlnterval

<i nt>

stbCtk CoefCtk

<int>

stbCtkMinCtk

<int>

stbCtkCoefActivity

<i nt>

stbCtkMinActivity

<int>

Between 0 and 10. Specifies the noise voltage score part of the
total score. Default is4.

Minimum noise voltage score under which no report for this net
is provided.

Between 0 and 10. Specifies the interval score part of the total
score. Default is 3.

Minimum interval score under which no report for this net is
provided.

Between 0 and 10. Specifies the crosstalk score part of the total
score. Default is 2.

Minimum crosstalk score under which no report for this net is
provided.

Between 0 and 10. Specifies the activity score part of the total
score. Default is 1.

Minimum activity score under which no report for this net is
provided.
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4.20. Timing Abstraction

4.20.1. Input Files

tmaLibraryFile
<string>

tmaL ibraryName
<string>

4.20.2. Output Files

tmaFunctionalityM ode
w

r

t

tmaLibBusDelimiter
[]

{}
0

<>

tmaDriveCapaout
yes

no

tmaLibSewDer ate
<f| oat >

Allowsthe user to specify aninput library file containing the areas
of the cells

Allows the user to specify the name which will appear in the
l'i brary() staement

The timing abstraction engine generates a behavioral description
The timing abstraction engine reads a behavioral description

Default, the timing abstraction engine generates timing
information only

Default, vectorsin thelib file are of the kind f oo[ 1]
Vectorsin thelib file are of thekind f oo_1
Vectorsin thelib file are of the kind f oo- 1
Vectorsinthelib file are of the kind f oo{ 1}
Vectorsin thelib file are of the kind f oo( 1)

Vectorsarein thelib file are of the kind f oo<1>

Timing abstraction engine prints the output connectors
capacitanceinthe. 1i b file

Default

Affectsthesl ew derate_from | i brary attribute of the Liberty
file. Value should be comprised between 0 and 1.
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tmaLibDriveT ablel ndex
yes

no
avtPower Calculation
yes
| eakage
swi t chi ng

no

4.20.3. Units

tmaCapacitanceUnit
pf

ff

tmaTimeUnit
ns

PsS

tmal eakagePower Unit

<string>

1uw

Enablesindexesin LIB timing groups.

Default

Enables leakage and switching power calculation.
Enables leakage power calculation.
Enables switching power calculation.

Default

Capacitance unit in pico-Farads

Default, capacitance unit in femto-Farads

Time unit in nanoseconds

Default, time unit in picoseconds

Leakage power unit in LIB file. Valid values are ImW, 100uW,
10uW, 1uw, 100nW, 10nW, 1nW, 100pW, 10pW and 1pW.

Default, |eakage power unit.

4.21. Pattern Matching

fclLibraryName
<string>

fclLibraryDir

<string>

Name of thefile containing thelist of cellsin the user-defined cell
library used. The default isLI BRARY.

Access path to the directory containing the user-defined cell
library used. Default isadirectory / cel | s inavt Wor kDi r .
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fclGenericNM OS

<string>

fclGenericPMOS
<string>

fclWriteReport
yes

no

fclAllowSharing
yes

no

fclCutMatchedTransistors
yes

no

fclM atchSizeT olerance
<int>

fclTracel evel
<int>

fclDebugM ode

<i nt>

A colon separated list of transistor model names which the
FCL pattern-matching engine considers will match to any N-
typetransistor. If apattern netlist contains non-generic N-channel
transistorsthen thesetransistorswill only match to transistorswith
an identical model. Default ist n: TN.

A colon separated list of transistor model names which the
FCL pattern-matching engine considers will match to any PMOS
transistor. If a pattern netlist contains non-generic P-channel
transistorsthen thesetransistorswill only match to transistorswith
an identical model. Default ist p: TP.

A correspondencefileiscreated if the-fcl optionisused. Thisfile
details al the recognized instances.

Default

Matched cells are allowed to share transistors.

Default

Matched transistors are eliminated from the transistor netlist.
Resultsin astrict partitioning of the cones and the matched cells.

Default

Percentage tolerance for matching transistor sizes.

Number greater than 0. Trace information is displayed during the
pattern-matching phase.

Number greater than 0. Additional debugging information is
displayed during the pattern-matching phase.
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gnsLibraryName
<string>

gnsLibraryDir

<string>

gnsKeepAllCélls

yes

no

gnsTemplateDir
<string>

gnsTracel evel
<int>

gnsTraceFile
<string>

gnsTraceM odel
<string>

gnsFlags

4.22. Hierarchical Pattern Matching

Name of the file (recognition library) containing the list of cells
to recognize. Default iS LI BRARY.

Access path to the directory containing the recognition library.
Default isdirectory cel | s/ inavt WorkDi r .

All matched structures are extracted from the netlist.

Default

Directory where to find the GNS templates. Default is
$AVT _TOOLS DI R/ gns_t enpl at es.

From O to 6. Indicates the level of trace displayed during the
recognition phase. Default isO.

Name of the output trace file. Default is stdout.

When tracing the recognition, indicates the name of the
recognized model to trace. If not specified, traces all models.

This configuration controls the behavior of GNS. The values (flags) are added
separated with commas. Available flags are:

Enabl eCor e

NoGns

Ver boseGns

NoOr deri ng

Enable the generation of acorefilefor acrashin auser compiled
API.

Disables the generation of the . gns file
Produces amore readable . gns file.

Disables the top-level instance connectors reordering. Should not
be set if using the BEG functions.
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4.23. Simulator Linking

4.23.1. Simulation Tool Parameters

ssimToolModel
Spi ce

Hspi ce

El do

Ti tan

simT ool
Spi ce

Hspi ce

El do
Titan

Titanv7

Mspi ce

Lt spi ce

Ngspi ce

avtSpiceString
<string> $

simSpiceOptions

<string>

Technology files are interpreted in the same way as Berkeley

Spice.

Technology files are interpreted in the same way as Hspice. This
isthe default setting unless si nTool s Set.

Technology files are interpreted in the same way as Eldo.

Technology files are interpreted in the same way as Titan.

Generates spicedeck and sets simulator linking options for
Berkeley Spice.

Generates spicedeck and setssimulator linking optionsfor Hspice.
Thisisthe default setting unless si nirool Model is set.

Generates spicedeck and sets simulator linking options for Eldo.
Generates spicedeck and sets simulator linking options for Titan.

Generates spicedeck and sets simulator linking options for
Titanv7.

Generates spicedeck and sets simulator linking options for
Mspice.

Generates spicedeck and sets simulator linking options for
Ltspice.

Generates spicedeck and sets simulator linking options for
Ngspice.

Command line used to call the electrical ssmulator. The syntax
isstring $, where string is the full command line for the
simulator.

Simulator options written into the Spice Deck with a . OPTI ON
statement
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simTransistor Asl nstance
yes

snmar t

no

avtSpiceOutFile
$. <string>

avtSpiceStdoutFile
$. <string>

simAllowOverwriteFile
yes

no

simRemoveFiles
yes

no

simTechnologyName
<string>

simUsePrint
yes

no

Transistors are written as instances (with an 'X") in the spice file

Each transistors is written as instance or not depending on the its
original setting

Default

Output format generated by the simulator, containing the
simulation results. Multiple formats may be concatened using the
character : . st ri ng isthe suffix of the output file.

Output format generated by the ssimulator, for stdout redirection
st ri ng isthe suffix of the output file. Default is $. out

Default, allows overwrite of existing files when running a
simulation.

File overwriting not allowed.

Files written by HITAS for simulation are removed after
execution

Default

Name of the technology file. Appears in the spice deck in a
. I NCLUDE statement. Multiple file names can be given using
commeas to separate them.

4.23.2. Extraction of the Simulation Results

Default, generates a spice deck with . PRI NT statements printing
simulation results as curves represented as tabular data. Delay
and slope values are then computed by HITAS. CPU and disk
expensive.
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simUseM easure

yes

no

smMeasCmd

Generates a spice deck with . MEASURE statements directly
extracting delay and slope values from the simulation results.

Default

To be used in combination with Si museMeasur e. Explicits the . MEASURE statements
used in the spice deck.

% will be the label of the extraction.
us<n> Will be the (trigger/target) node name.
ow<n> will betheinitia value of the (trigger/target) node.

% <n>{ <ri se>, <fal | >} will be the (trigger/target) transition and the syntax
of <ri se> and <f al | > for the simulator.

um<n>{ <l ast >} will be the (trigger/target) number of transition and the
syntax of <l ast > for the simulator.

Example: .neas tran % TRIG v(%1) val=%1 % 1{rise, fall}=%1{LAST}
TARG v(%2) val =2 % 2{rise, fall}=9%%2{LAST}.

simExtractRule

Allowsthe user to specify the exact stimuli with metadata to be recognized to get result
from simulation result file (used when SimUseMeasure is set to yes).

First part: the type of pattern recognition. Value can bel i ne or t abl e.

Second part: the mark-up of start and end for pattern recognition. Starting and
ending mark-up are encapsulated by slash.

Third part: the exact pattern containing metadata to be recognized. In case of
table recognition, each metadata is considered as followed by areturn.

%I represent the extraction label.

%i represent a string to be ignored.

%V represent the value associated with the label.
%0 represent a value to be ignored.

Example: | i ne: / EXTRACT | NFORMATI ON/ 1****/:* 04 = O targ= %) trig= %
applied to

khkkhkkkhkkhhkkhkkkhkkk EXTRACT INmeTIm*********************

*

* a_up_d_down_del ay
* a_down_d_up_del ay

*

1.5e-12 targ= 5e-15 trig= 15e-8
1.2e-12 targ= 5e-15 trig= 15e-9

1****

*

* a_up_d_down_slope = 1.5e-12 targ= 5e-15 trig= 15e-8
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will match a up_d down_delay and a down_d_up delay.

simDriveAliasCorrespondence

yes
no

simSignalAlias
<string>

simTransistor Alias
<string>

simAnalysisDepth

<int>

cpeMaxVariables

<i nt>

cpePrechargedM emsym

<yeS>

<no>

If sinSignalAlias Or sinfransistorAlias IS aso Set,
correspondence between original name and their aias will be
printed in the spice deck

Default

Signals names in the critical path will be replaced by string
followed by a number.

Transistor names in the critical path will be replaced by stri ng
followed by a number.

Maximum depth to analyze correlated signals. Default is 1. This
variable can reveal false paths.

No correlated signals analysis

Maximum number of variables below which CPE will try an
exhaustive search for the best path propagation solution. Default
is 20.

CPE will consider the symmetric memoriesto be precharge when
computing propagation conditions.

Default.
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4.23.3. Simulation Conditions Parameters

simOQOutL oad
dynani c

transi st or

none

simPower Supply

<f | oat >

simTemperature
<fl oat >

smTransientTime
<f| oat >

The gate/drain/source capacitances of out-of-path transistors are
model ed in the spice deck as nominal capacitances. Recomended,
need the electrical parametersof thetransistorsto beloaded before
spice deck generation

Default, the gate/drain/source capacitances of out-of-path
transistors are modeled in the spice deck as blocked transistors. It
can increase significantly the size of the spice deck, and has very
small impact on results accuracy.

No out-of-path capacitances. Debugging purpose.

Simulation voltage in Volts. Default is5 Volts.

Simulation temperature in Celsius degrees. Default is 70C.

Duration of the simulation in seconds. Default is 100e-9 seconds.

4.23.4. Simulation Transient Parameters

smTransientStep
<f | oat >

simDcStep
<fl oat >

Calculation step, in seconds, for the simulation and the internal
data representation. Default is 1e-12 seconds.

Accuracy step, in Volts, of the static parameters evaluation when
using HITAS, and step of the SPICE analysisin DC mode. Default
isle-3Volts.

4.23.5. Simulation Thresholds Parameters

smVthHigh

<fl| oat >

Between 0 and 1. High threshold of the slope as a percentage of
the Vdd value. Default is 0.8
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simVthLow
<f| oat > Between 0 and 1. Low threshold of the slope as a percentage of
the Vdd value. Default is 0.2

4.23.6. Simulation Input/Output Constraints Parameters

siminputStartTime

<f| oat > Starting time of the input slope in seconds. Default is 0.
smSlope
<f| oat > Transient time of the slopein seconds. Default is200e-12 seconds.

4.24. API Specific

apiFlags
Controls the behavior of the GNS API. The values (flags) are added separated with
commas. Available flags are:

ttvUsel nst anceMode Sets the TTV functions to generate/use one timing
view per instance of the same matched subcircuit.

ttvDri veDTX Enablesthedriveof the. dt x and. st mfilesfor timing
views created with the TTV functions

4.25. SSTA Analysis

avtSSTACacheSize
<fl oat>[ unit] Size of the memory allowed to read a set of SSTA stored files.
The default value is 500Mb.
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Chapter 5. Tcl Interface

5.1. Objects

5.1.1. Netlist

The Netlist object describesthe electrical view of aSubcircuit. It may beeither flat or hierarchical, and
contains components of the files it originates from: mosfets, resistances, capacitances and instances.

5.1.2. TimingFigure

Property codes:

TOP_LEVEL Ti mi ngFi gure*. Top level TimingFigure the current
TimingFigure belongs to.

STABI LI TY_FI GURE St abi | i tyFi gure*. Stability figure built on the current
TimingFigure.

NANVE char *. Name of the timing figure given as parameter.

TEWP doubl e. Reference temperature the TimingFigure has been
built with.

DEF_SUPPLY doubl e. Reference power supply the TimingFigure has
been built with.

DEF_LOAD doubl e. Default load for output connectors.

DEF_SLOPE doubl e. Default slope for input connectors.

TH LOW doubl e. Low threshold in slope computing

TH HI GH doubl e. High threshold in slope computing

TECH_NAME char *. Technolgy name

DATE char *. Date of generation

TI VE char *. Time of generation

Properties described above are available through function:

ttv_Get Ti mi ngFi gureProperty <tim ng_figure> <code>
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5.1.3. TimingSignal

Property codes:

| S_CLOCK

I S_ASYNCHRONOUS

char *. Returnsyes if thetiming signal isdefined asaclock.
no otherwise.

char*. Returns yes if the timing signal is defined as an
asynchronous pin. no otherwise.

DI R char . Direction of connector. Values can be i (input), o
(output), b (bidirectional), t (tristate), z (HZ), u (unknown).

CAPA doubl e. Total capacitance on signal (in Farads).

LOAD doubl e. External load if the signal is an output connector
(in Farads).

LEFT_BOUND i nt . Left bound of connector range. If signal isnot avector,
valueis- 1.

Rl GHT_BOUND i nt. Right bound of connector range. If signal is not a
vector, valueis- 1.

TOP_LEVEL Ti mi ngFi gur e*. Top level timing figure the timing signal
belongs to.

NET_NAME char *. Net name of timing signal.

NANVE char *. Name of timing signal.

TYPE char*. Type of a timing signal. Possible values are
connector, conmand, |atch, flip-flop, precharge,
breakpoint, internal, signal or an eventua
concatenation of possible configurations.

EVENT_UP Ti mi ngEvent *. Pointer to therising TimingEvent related to
the TimingSignal.

EVENT_DOWN Ti mi ngEvent *. Pointer to the falling TimingEvent related
to the TimingSignal.

Rl SI NG_SLOPE doubl e. Input slope set on TimingSignal as an external

FALLI NG_SLOPE

LEAKAGE_UP_MAX

constraint (only valid for input connectors).

doubl e. Input slope set on TimingSignal as an external
constraint (only valid for input connectors).

doubl e. Maximum leakage current in the high state (in
Amps).
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LEAKAGE_UP_M N

LEAKAGE_DN_MAX

LEAKAGE_DN_M N

GATE_TYPE

VOLTACGE_SW NG

doubl e. Minimum leakage current in the high state (in
Amps)e.

doubl e. Maximum leakage current in the low state (in
Amps).

doubl e. Minimum leakage current in the low state (in
Amps).

char *. Returns the name of the gate type driving the timing
signa if it isknown.

char *. Returns the voltage difference between the vdd and
vss sypply nodes on the signal.

Properties described above are available through function:

ttv_Get Ti mi ngSi gnal Property <si g> <code>
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5.1.4. TimingEvent

Property codes:
Sl GNAL

TRANS

STABI LI TY

Ti mi ngSi gnal . Signal of the timing event.

char . Transition direction of the timing event. Vaue can be
u (rising) or d (falling).

list of Ilist. Thelist of instability gaps of the timing
event availablewhen STB hasbeen run onthetiming figure.
A rangeisalist of 2 values. eg: {{0 10} {20 40}}.

Properties described above are avail able through function:

ttv_GetTimi ngEvent Property <tim ng_event> <code>
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5.1.5. TimingPath

ACCESS_COMVAND

Property codes:

DELAY doubl e. Delay attached to the timing path. If a crosstalk
analysis has been run on the timing figure, this delay take
into account the crosstalk effect.

REF_DELAY doubl e. Delay attached to the timing path. Crosstalk effect
is not taken into account.

SI M_DELAY doubl e. Simulated delay attached to the timing path.
Returns -1 if ssimulation had failed.

DATA LAG doubl e. Only for clock-to-q access paths: waiting delay for
the data to be available on the latch's input, after the latch
opening (value is present only after stability analysis).

SLOPE doubl e. Output slope attached to the timing path. If a
crosstalk analysis has been run on the timing figure, this
slope take into account the crosstalk effect.

REF_SLOPE doubl e. Output slope attached to the timing path. Crosstalk
effect is not taken into account.

SI M_SLOPE doubl e. Simulated output slope attached to the timing path.
Returns - 1 if simulation had failed.

START_TI ME doubl e. Start time of the timing path.

START_SLOPE doubl e. Start slope of the timing path.

START_SI G Ti mi ngSi gnal *. Starting node of the timing path.

END_SI G Ti m ngSi gnal *. Ending node of the timing path.

START_EVENT Ti mi ngEvent *. Starting timing event of the timing path.

END_EVENT Ti mi ngEvent *. Ending timing event of the timing path.

COMVAND Ti mi ngEvent*. Timing event corresponding to the

command of the timing path terminating on a register. In
the case of a flip-flop this event is the triggering edge, in
the case of alatch it is the event which opens the latch for
writing.

Ti mi ngEvent*. Timing event corresponding to the
command of the latch or precharge crossed by the timing
path when the path isan access. Theresult istheevent which
opens the latch for writing.
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ACCESS_LATCH

START_TRAN

END_TRAN

TYPE

IS HZ

PATH_MARG N_FACTOR

PATH_MARGI N_DELTA

Ti mi ngEvent *. Timing event corresponding to the latch or
precharge crossed by the timing path when the path is an
access.

char . Transition direction on the starting node of the timing
path. The value can be u (rising) or d (falling).

char . Transition direction on the ending node of the timing
path. The value can beu (rising) or d (falling).

char *. Returns either ni n or nax.

char *. Returns "yes" if the timing path is a HZ path. "no"
otherwise.

doubl e. Path margin factor defined for this timing path.

doubl e. Path margin delta defined for this timing path.

Properties described above are available through function:

ttv_Get Ti m ngPat hProperty <tim ng_pat h> <code>

112



HITAS Reference Guide

5.1.6. TimingLine

Property codes:
DELAY_MAX

REF_DELAY_MAX

DELAY_M N

REF_DELAY_M N

SLOPE_MAX

REF_SLOPE_MAX

SLOPE_M N

REF_SLOPE_M N
TYPE

START_EVENT
END_EVENT

COMVAND

doubl e. Max delay attached to thetiming line. If acrosstalk
analysis has been run on the timing figure, this delay take
into account the crosstalk effect.

doubl e. Max reference delay attached to the timing path.
Crosstalk effect is not taken into account.

doubl e. Min delay attached to thetiming line. If acrosstalk
analysis has been run on the timing figure, this delay take
into account the crosstalk effect.

doubl e. Min reference delay attached to the timing path.
Crosstalk effect is not taken into account.

doubl e. Max slope attached to the timing line. If acrosstalk
analysis has been run on the timing figure, this slope take
into account the crosstalk effect.

doubl e. Max reference slope attached to the timing path.
Crosstalk effect is not taken into account.

doubl e. Min slope attached to the timing line. If acrosstalk
analysis has been run on the timing figure, this slope take
into account the crosstalk effect.

doubl e. Min reference slope attached to the timing path.
Crosstalk effect is not taken into account.

char . Line type: setup, hold, access, hz, rc, prech, eval or
data.

Ti mi ngEvent *. Start event of thetiming line.
Ti mi ngEvent *. End event of the timing line.

Ti mi ngEvent *. Command event of the timing line. Returns
NULL if the line is not commanded.

Properties described above are avail able through function:

ttv_Get Ti mi ngLi neProperty <timing_|ine> <code>
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5.1.7. TimingDetail

Property codes:
HZ

EVENT
NODE_ NAVE
NET_NAME

SI GNAL_TYPE

DELAY

SLOPE

REF_DELAY
REF_SLOPE

SI M_DELAY
SI M_SLOPE

DATA LAG

TYPE

TRANS

i nt. Indicatesif the detail is an HZ state. If true, the signal
direction indicates the state of the output before being HZ.
Oif fase, 1if true.

Ti mi ngEvent *. Pointer to the related TimingEvent
char *. The name of the node in timing detail
char *. The name of the net in timing detail

char*. Type of the timing signal. Possible values are
connector, conmand, |atch, flip-flop, precharge,
breakpoint, internal, signal or an eventua
concatenation of possible configurations.

doubl e. The delay (in seconds) of the path detall. If a
crosstalk analysis has been run on the timing figure, this
delay take into account the crosstalk effect.

doubl e. The dope (in seconds) of the path detail. If a
crosstalk analysis has been run on the timing figure, this
delay take into account the crosstalk effect.

doubl e. The delay (in seconds) of the path detail
doubl e. The slope (in seconds) of the path detail

doubl e. The simulated delay (in seconds) of the path detail.
- 1 if no simulation has been done or an error occurred.

doubl e. The simulated slope (in seconds) of the path detail.
- 1 if no ssimulation has been done or an error occurred.

doubl e. Only for clock-to-q access paths: waiting delay for
the data to be available on the latch's input, after the latch
opening (valueis present only after stability analysis).

char *. A string identifying whether the path detail is a gate
or RC delay.

char . The transition direction of the node. u (rising) or d
(falling).

Properties described above are avail able through function:

ttv_Get Tim ngDetail Property <tim ng_detail > <code>
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5.1.8. StabilityFigure

The StabilityFigure object is a back-annotation of the TimingFigure object. It contains the switching
windows associated to the TimingSignal objects of the TimingFigure object. The switching window
information of the StabilityFigure object is obtained by functions accessing directly the TimingSignal

objects.
Property codes:
TI M NG_FI GURE

Ti mi ngFi gur e*. The TimingFigure the StabilityFigure has
be created from.

Properties described above are available through function:

stb_GCet St abi i tyFi gureProperty <slack_obj ect> <code>

5.1.9. StabilitySlack

Property codes:
TYPE

VALUE

DATA _VALI D
DATA REQUI RED
DATA_VALI D_PATH

DATA_REQUI RED_PATH

START_EVENT
END_EVENT

THRU_EVENT

THRU_COMVAND_EVENT

DATA VALI D_PATH_MARG N

char *. Slack type: set up or hol d.

doubl e. Slack value

doubl e. Arrival time of the DATA VALID event.
doubl e. Arrival time of the DATA REQUIRED event.
Ti m ngPat h*. Path related to the DATA VALID event.

Ti mi ngPat h*. Path related to the DATA REQUIRED
event. Can return NuLL if the data required time
is a user gpecified one set up with SDC command
set _out put _del ay.

Ti mi ngEvent *. Starting event of the DATA VALID path.
Ti mi ngEvent *. Ending event of the DATA VALID path.

Ti mi ngEvent *. In case DATA VALID is an access, the
event of the access latch.

Ti mi ngEvent *. In case DATA VALID is an access, the
command event enabling the data thru the latch.

char*. Returns "yes' if the DATA VALID path is a HZ
path. "no" otherwise.

doubl e. Computed margin to be added to the DATA
VALID path delay.
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DATA_REQUI RED_PATH_MARG N

I NTRI NSI C_CONSTRAI NT

SKEW _COVPENSATI ON

UNCERTAI NTY

doubl e. Computed margin to be added to the DATA
REQUIRED path delay.

doubl e. Setup or hold constraint at the DATA VALID node.

doubl e. Skew compensation valueto beaddedtothe DATA
REQUIRED path delay. Skew compensation is deduced
from common clock tree between DATA REQUIRED and
DATA VALID paths.

doubl e. Clock uncertainty to be added to the DATA
REQUIRED path delay. Clock uncertainty is a user given
value.

Properties described above are available through function:

stb_Get Sl ackProperty <sl ack_obj ect> <code>

5.1.10. TimingConstraint

Property codes:
TYPE

VALUE

DATA_PATH

CLOCK_PATH

I NTRI NSI C_MARG N

I NTRI NSI C_MARG N_MODEL

DATA PATH_MARG N

CLOCK_PATH_MARG N

MASTER_CLOCK

char *. Constraint type: set up or hol d.
doubl e. Constraint value.

Ti m ngPat h*. Path related to the data of the constraint.
If the constraint is a directive, the data path can be a clock
path if specified in the directive.

Ti mi ngPat h*. Path related to the clock of the constraint.
If the constraint is a directive, the clock path can be a data
path if specified in the directive.

doubl e. Intrinsic setup or hold margin for a constraint on a
latch node or user defined margin in case of adirective.

char * . Intrinsic setup or hold model name (most likely a.lib
table model name). Can return NULL if not no model is
associated with the intrisic margin.

doubl e. Computed marginto beaddedtothe DATA_PATH
delay.

double. Computed margin to be added to the
CLOCK_PATH delay.

Ti mi ngEvent *. TimingEvent of the clock at theinterface of
the netlist if the cLOCK_PATH comes from a generated clock.
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If it is not the case, the MASTER _CLOCK is the starting event
of the CLOCK_PATH.

MASTER_CLOCK_LATENCY doubl e. Value of the delay from the master clock to the
generated clock.

Properties described above are available through function:

ttv_Get Ti mi ngConstrai nt Property <constraint_object> <code>

5.1.11. BehavioralFigure

The Behavioral Figure structure describes the functionality of acircuit.
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5.1.12. Node Crosstalk Statistics

Properties:

SCORE_NOI SE
SCORE_ACTI VI TY
SCORE_CTK

SCORE_| NTERVAL
SCORE
VOLTAGE_THRESHOLD
NO SE_RI SE_MAX

NO SE_FALL_MAX

NO SE_RI SE_REAL

NO SE_FALL_REAL

CAPA_GROUND
CAPA CTK

CAPA_CGATE

The noise score.

The activity score.

The crosstalk score.

The interval score.

The total score.

The worst gate threshold among all of the fanout gates.
The maximum rise peak, considering active all aggressors
The maximum fall peak, considering active all aggressors

The real rise peak, considering active overlapping
aggressors only

The rea fal peak, considering active overlapping
aggressors only

The ground interconnect capacitance.
The crosstalk interconnect capacitance.

Theload of all gate input driver.

Properties described above are available through function:

ct k_Cet St at NodeProperty <stability_figure> <index> <property>
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5.1.13. Delay Crosstalk Statistics

Properties.

START_NCDE The starting event of delay.

END_NODE The ending event of delay.

DELAY_M N_STA The minimum delay without crosstalk.
DELAY_MAX_STA The maximum delay without crosstalk.
SLOPE_M N_STA The minimum slope without crosstalk.
SLOPE_MAX_STA The maximum slope without crosstalk.
DELAY_M N_CTK The minimum delay with crosstalk.
DELAY_MAX_CTK The maximum delay with crosstalk.
SLOPE_M N_CTK The minimum slope with crosstalk.
SLOPE_MAX_CTK The maximum slope with crosstalk.

Properties described above are available through function:

ctk_GCet St at Li neProperty <stability_figure> <index> <property>
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5.1.14. Crosstalk Aggressor

Properties.

S| GNAL Thetiming signal (optionnal).

NETNANVE The netname.

CAPA_CTK The coupling capacitance.

DELAYBESTAGR Return "no", "yes"' or "excluded" if this aggressor is quiet,
active or if it has not been taken into account due to
switching mutual exclusion.

DELAYWORSTAGR idem.

NO SERI SE idem.

NOl SEFALL idem.

Properties described above are available through function:

ct k_Cet AggressorProperty <stability_figure> <property>
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5.2. Units

5.2.1. Input Values

All values given as inputs to Tcl functions of the HITAS platform need to be specified in the
International Units System.

Vaues given as inputs to SDC functions are not given within the International Units System. Units
are controlled by the variable sdcUni t s

5.2.2. Returned Values

All values returned by Tcl functions are given in the in the International Units System, except for
timing reports, which are controlled by thet t v_Set upReport function.
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5.3. General

5.3.1. Configuration

avt_Config
voi d avt_Config(char *var, char *val)

Main way to configurethetool. Affectsa valueto one of the variableslisted
in the Configuration Variables section

var Configuration variable to be set
val New value
EXAVPLE avt _Config tasGenerateConeFile yes

avt_GetConfig
char *avt_Get Config(char *var)

returns the configurated value for configuration variable var
var Configuration variable to be set

EXAMPLE set cone_cfg [avt_Get Config tasGenerateConeFil €]
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5.3.2. File Loading

avt_SetBlackBoxes
voi d avt _Set Bl ackBoxes(List *Ilist)

Allows the user to blackbox subcircuits. Blackboxed subcircuits will not
be analyzed. Instead, the tool will let a hole. Whether this hole should
be filled up or not by a timing description depends on configuration
variablest asl gnor eBl ackbox andt asTr eat Bl ackboxHi erar chi cal | y.
If a blackbox name is prefixed with "unused:", no hole will be created but
instead all transistors in the blackbox will be marked as unused. Those
blackboxes can still be retreived with GNSif the recognition rule uses the
same transistor names as in the blackbox. This command is equivalent to
and overrides the creation of a BLACKBOX file.

l'ist List of subcircuits to be blackboxed. All intended blackboxed subcircuits
should present as only one avt _Set Bl ackBoxes command is allowed.

EXAMPLE avt _Set Bl ackBoxes [list "sense_anmp"]

avt_LoadBehavior
Behavi or al Fi gure *avt _LoadBehavi or(char *fil enanme, char *fornat)

Loads behavioral descriptions and construct internal representation
according to the file format

fil ename File to be loaded
f or mat Available formatsarevhdl andveri | og
EXAVPLE avt _LoadFil e nodel .v veril og

avt_DriveBehavior
voi d avt DriveBehavi or (Behavi oral Figure *befig, char *format)

Drivesa behavioral description according to thefile format fromthe given
internal representation

befig Behavior to be driven
f or mat Available formatsarevhdl andveri | og
EXAMPLE avt _DriveBehavi or $befig output.v verilog
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avt_LoadFile
void avt _LoadFile(char *fil enane, char *fornmat)

Loads files and construct internal representation according to the file

format
filename File to be loaded
f or mat Availableformatsarespi ce,t1f4,t1f3,1ib,veril og, vhdl,spf,dspf,

inf,spef andttv

EXAVPLE avt _LoadFil e design. hsp spice

avt_EncryptSpice
voi d avt Encrypt Spi ce(char *i nput nane, char *out put nane)

Encrypts all sections of a Spice file (netlist or technology file) which are
encapsulated by the . prot ect and. unpr ot ect spice cards.

i nput name File to be encrypted
out put nane Destination for encrypted output
EXAMPLE avt _Encrypt Spi ce techno. hsp techno. hsp. enc

avt_SetCatalog
voi d avt _Set Cat al og(List *argv)

Sets the leaves when flattening a netlist to catal level; equivalent to create

a CATAL file
ar gv List of subcircuits that will be used as leaves
EXAMPLE avt_SetCatalog [list "nand2" "inv" ]

avt_GetCatalog
StringlList *avt Get Catal og()
Returnsthe current list of cells set as |eaves for a catal-level flatten

EXAMPLE set catal [avt_Get Catal og]
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avt_CheckTechno
voi d avt _CheckTechno(char *label, char *tn, char *tp)

Runs a set of benchs to findout possible technology errors
| abel A prefix label for the output result files

tn NMOS transistor characteristics. It's a space separated string with coming
first the NMOS transistor name followed by the parameters. Authorized
parametersare: |, w, delvtO, muluO, sa, sb, sd, nf, nrs, nrd, sc, sca, scb, scc.

tp same ast n for PMOS transistor.

EXAMPLE avt_CheckTechno checkl "nmos 1=0.4u w=0.8u" "pmos |=0.4u w=1.6u"
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5.3.3. Netlist Modification

avt_GetNetlist
Netlist *avt GetNetlist(char *nane)

Retrieves a netlist from memory and returns its pointer
nane Name of the netlist to get in the program's memory

EXAVPLE set netlist [avt_GetNetlist "ny_design"]

avt_FlattenNetlist

void avt _FlattenNetlist(Netlist *If, char *level)
Flattens a netlist to a given level.

| f Pointer on the netlist to be flattened

| evel Hierarchical level (coming from top-level) the nelist will be flattened to.
Availablelevelsaretrs, cat al or bbox (transistor, catalog or blackbox). If
none of those levels are used, | evel will be considered an instance name,
to which the netlist will be flattened.

EXAVPLE avt _FlattenNetlist $netlist trs

avt_DriveNetlist
void avt _DriveNetlist(Netlist *If, char *fil ename, char *fornat)

Saves the netlist on disk according to the given format

| f Pointer on the netlist to be saved

filenane Name of the file to be created

f or mat Available formats are spi ce, veri | og, vhdl and spef
EXAMPLE avt _DriveNetlist $netlist design.spi spice

avt_DisplayNetlistHierarchy

void avt _DisplayNetlistHi erarchy(FILE *f, char *netlistnanme, int
maxdept h)
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Displays hierarchy information of a given netlist, and other info such as
number of transistors

f Pointer on the file where to save information, for standard output set
st dout

netli st nane Pointer on the netlist

maxdept h Maximum hierarchical depth coming from top level; can be set to O for
infinite depth

EXAVPLE avt _Di splayNetlistHierarchy stdout "ny_design" 3

avt_DisplayResistivePath

void avt Displ ayResistivePath(FILE *f, Netlist *If, char *connectorl,
char *connect or 2)

Displays one resistive path between two connectors at the interface of a

netlist.

f Pointer on the file where to save information, for standard output set
st dout

| f Pointer on the netlist

connector 1 first connector name

connect or 2 second connector name

EXAMPLE avt _Di spl ayResi stivePath st dout [avt_Get Netli st

"nmynetlistname"] vdd_0O vdd_1

avt_RemoveResistances
voi d avt _RenoveResi stances(Netlist *If, char *naneregex)

Removes all resistances on signals matching a regular expression

| f Pointer on the netlist where to remove resistances
naner egex Regular expression to be matched, for all signals use *
EXAMPLE avt _RenoveResi st ances $netlist "cpu.*.sig3*"
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avt_RemoveCapacitances
voi d avt _RenoveCapaci tances(Netlist *If, char *nanmeregex)

Removes all capacitances on signals matching a regular expression

| f Pointer on the netlist where to remove capacitances
nanmer egx Regular expression to be matched, for all signals use *
EXAVPLE avt _RempveCapaci t ances $netlist "cpu.*.sig3*"
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5.3.4. Statistics

avt_StartWatch
void avt_StartWat ch(char *nane)

Sartsatimer; if the timer already exixtsit'll be reset to 0.
nane Timer name

EXAMPLE avt _StartWatch "CPU_TI ME'

avt_StopWatch
voi d avt _StopWat ch(char *nane)

Sops a timer; the timer must be started for the function to work
nane Name of the timer to stop

EXAVPLE avt _StopWatch " CPU_TI ME"

avt_PrintWatch
char *avt PrintWatch(char *nane)

Returns a string with the value of a timer; the timer must have been started
nane Name of the timer to print

EXAMPLE avt _PrintWatch "CPU_TI ME'

avt_GetMemoryUsage
| ong avt _Get MenoryUsage()
Returns an integer with the memory usage of the programin bytes

EXAMPLE set nmenory [avt_Get MenoryUsage]

avt_RegexIsMatching

i nt avt_ Regexl sMat chi ng(char *nanet ocheck, char *tenpl ate)
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Returs 1 if namet ocheck matches the regular expression tenpl ate, O

otherwise.
namet ocheck name to check.
tenpl ate regular expression to use.
EXAMPLE set match [avt_Regexl sMat ching tato0o5 *t00*]
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5.4. INF Configuration

Signal naming: only disassembly directives accept all hierarchica names as inputs. Other directives
take as input the hierarchical name of the highest level.

5.4.1. General

inf_SetFigureName
voi d inf_Set Fi gureNane(char *nane)

Sets the target figure on which to apply the INF functions

name Name of the target figure
EXAMPLE i nf _Set Fi gur eNane cpu
inf_AddFile

void inf_AddFil e(char *filenanme, char *fignane)

Loadsan INF fileand appliesincluded statements on a figure (thisfunction
does not invokei nf _Set Fi gur eNane).

filenanme INF fileto load

fignanme Figure on which to apply INF statements. Those statements will be added
to the ones that my be already present.

EXAVPLE i nf_AddFile cpu.inf cpu

inf_Drive

void inf_Drive(char *outputnane)

Saves applied INF statements on disk

out put nane File where to save INF statements (the . i nf suffix is not automatically
added)
EXAMPLE inf_Drive cpu.inf

inf_ExportSections

void i nf_Export Sections(char *outputnane, char *section)
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Saves on disk applied INF statements related to specific INF sections
out put nane File where to save INF statements

section Oper at i ngCondi ti on, Pi nSI ew, Renane, St op, Sensitive, Suppress,
I nputs, NotLatch, CkLatch, Ckprech, Precharge, Dirout,
Mut ex, Cr osst al kMut ex, Const rai nt, Connect or Di recti ons, Pat hl N,
Pat hQUT, Pat hDel ayMargin, MilticyclePath, I|gnore, NoCheck,
Bypass, NoRi si ng, NoFal | i ng, Break, | nt er, Asynchr on, DoNot Cr oss,
Transpar ent , RC, NORC, SI GLI ST, Fal sepat h, Del ay, Dl at ch, Fl i pFl op,
Sl opei n, Capaout, OQutputCapacitance, Sw tchingProbability,
Directives, Stb and St uck.

EXAVPLE i nf_Export Sections cpu.inf "Dirout Crosstal kMutex"

inf_CleanFigure
void inf_C eanFigure()

Removes all INF statements on current figure
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5.4.2. Disassembly Directives

inf_Definelgnore
void inf_Definelgnore(char *type, List *list)

The tool ignores specified components. Equivalent to commenting out
elementsin a SPICE netlist.

list Pointer on the list of components to ignore. An component name can be
aregular expression.

type Supported types are Instances, Transistors, Resistances,
Capaci t ances, Di odes, Parasitics and Signal Nanes. Parasitics
affects only DSPF files. Si gnal Names affects only the flattening of a
hierarchical netlist, by ignoring the given name if severa hierarchical
names are available for one net.

EXAMPLE i nf_Definelgnore Transistors *.M3*

inf_DefineMutex
void inf_DefineMutex(char *type, List *|ist)

Adds mutual exclusion constraints on signals, in order to help the
disassembly process. May be especially usefull when dealing with shifters
or multiplexors, in case mutual exclusion constraints can not be directly
derived from internal combinational circuitry (if the mutual exclusions
constraints come fromlatched values or come from constraints on external

pins).

type Mutual exclusion constraints, legal valuesfor are nuxup, nuxdn, cnpup and
cnpdn (see INF file description)

list List of signals mutual exclusions constraints should be applied on

EXAVPLE i nf_DefineMutex cnmpup [list a_ 0 a_1l a 2 a_3]

inf_Definelnputs
voi d inf_Definel nputs(char *nane)
Setsa signal asa circuit input, in order to help the disassembly process.

nane Signal's name
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inf_DefineDirout
void inf_DefinebDirout(char *nanme, int |evel)

Definesthe level of a signal for transistor orientation, in order to help the

disassembly process.
nane Signal's name
| evel Signal's level; transistors are oriented (the sense of the current is) from

high-level to low-level signals.

inf_DefineDLatch
voi d i nf_Defi neDLat ch(char *nane)

Sets a signal as a dynamic latch. Works only if the surrounding
circuitry permits a HZ state on the signal. Commands are then identified
automatically.

nane Signal's name

inf_DefineNotDLatch
voi d inf_Defi neNot DLat ch(char *nane)

Disables a dynamic latch directive on a signal. To be used together with
yaghMar kTri st at eMenory

nane Signal's name

inf_DefineNotLatch
voi d inf_Defi neNot Lat ch(char *nane)
Disables the identification of a latch on a signal

nane Signal's name

inf_DefineKeepTristateBehaviour

voi d inf_Defi neKeepTri st at eBehavi our (char *nane)
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Disables the transformation of bus into register when configurations
‘avtVerilogTristatelsMemory' or 'yagleTristatelsMemory' is used to drive
a behavioural model.

nane Signal's name

inf_DefinePrecharge
voi d i nf_Defi nePrecharge(char *nane)
Setsa signal as a precharge.

nane Signal's name

inf_DefineNotPrecharge
voi d i nf_Defi neNot Precharge(char *nane)
Disables the identification of a precharge on a signal

nane Signal's name

inf_DefineModelLatchLoop
voi d i nf_Defi neMbdel Lat chLoop(char *nane)

Feedback loop is explicitly modeled in behavioural model if signal is a
static latch.

nane Signal's name

inf_DefineMemsym
voi d inf_Defi neMenmsyn(char *nane0, char *nanel)

Setsa pair of signals to be a symmetric memory so long asthereis aloop

between the two signals.
nanme0 name of first memsym signal.
nanmel name of second memsym signal.
EXAMPLE i nf_DefineMensym nensynD nmensymnil
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inf_DefineRS

void inf_DefineRS(char *nane, char *type)

nane

type

EXAMPLE

Allows control of how individual RS are handled. Overrides the global
setting in yagAutomati cRSDetection.

Signal's name, either the set or the reset one is enough.
LEGAL, ILLEGAL or MARK_ONLY.

i nf_DefineRS rsnode "LEGAL"

inf_MarkSignal

void i nf_MrkSi gnal (char *nane, char *nmarks)

namne

mar ks

EXAMPLE

Allows application of special signal markings, such aslatch identification.
Signal's name

For a complete list of markings please refer to the INF section of this
manual, MARK SIG subsection.

i nf_MarkSi gnal dff_m " LATCH+MASTER'

inf_MarkTransistor

void inf_MarkTransi stor(char *nanme, char *nmarks)

nane

mar ks

EXAMPLE

Allows application of special transistor markings, such aslatch commands
identification.

Signal's name

Lega markings are "Bleeder”, "Feedback”, "Command",
"NonFunctional”, "Blocker", "Short", "Unused'. Types may be
concatenated with the '+ character and are case-insensitive. For a
description of the types please refer to the INF section of this manual,
MARKTRANS subsection.

i nf_MarkTrans nD " FEEDBACK+NOT_FUNCTI ONAL"
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5.4.3. Timing Directives

inf_DefineConnectorSwing

voi d i nf_Defi neConnect or Swi ng(char *nane, double | ow evel, double
hi ghl evel)

Sets the switching voltage magnitude for a connector. This is usefull for
multivoltage analysis.

name Connector's name
| owl evel Lower-bound voltage level, in Volts
hi ghl evel Upper-bound voltage level, in Volts

inf_DefinePathDelayMargin

voi d i nf_Defi nePat hDel ayMar gi n(char *type, char *nane, double factor
doubl e delta, char *pathtype)

Defines a derating to be applied on a path delay, with the following
formula: new del ay = real _delay * factor + delta. Thisderating
is only used for the computation of setup and hold slacks by the by slack
report functions.

type Arrival point type of the path on which to apply the derating. Valid values
areany, | at ch, br eak, prech and con (connector)

nane Arriva point name of the path on which to apply the derating. Wildcards
can be used.

fact or Integer value

delta Integer value

pat ht ype String with tokens separated by spacesor _. Valid token valuesfor pathtype

are cl ockpat h, dat apath, min, max, rise and fal | . An empty string
means that all the tokens are used.

inf_DefineConnectorDirections
void inf_DefineConnectorDirections(char *type, List *list)

Modifies the direction of connectors
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type Affected direction, can be | nput, Qutput, InQut, Tristate, HZ oOr
Unknown
list List of signals anew direction will be affected to

inf_DefineNORC
voi d i nf_Defi neNORC(char *nane)
Disables RC delay computation on a signal

nane Signal's name

inf_DefineDoNotCross
voi d i nf_Defi neDoNot Cross(char *nane)

Disables the transparency of a latch or precharge, so that no path can
traverse it. Effective only when static timing analysis has been run (st b).
To be used together with avt MaxPat hPer i odDept h.

nane Signal's name

inf_DefineTransparent
voi d i nf_Defi neTransparent (char *nane)
Force transparency of a latch or precharge, so that path can traverseit.

nane Signal's name

inf_DisableTimingArc
void inf_Disabl eTi m ngArc(char *input, char *output, char *direction)

Disables the construction of timing arcs between timing signals.

i nput Source timing signal of the timing arc to disable
out put Sink timing signal node of the timing arc to disable
di rection Transition to disable: du, ud, dd, uu, ?u...
EXAMPLE i nf_Di sabl eTimi ngArc in out ud
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inf_DefineFalsePath
voi d inf_DefineFal sePat h(List *arglist)

Defines a false path. The parameter s use the same syntax asin the .inf file
except for the signal direction specification which does not allow spaces.

Valid values <up> and <down>.

EXAMPLE i nf_DefineFal sePath [list sigl <up> sig2 <down> sig3 sig4].
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5.4.4. Timing Abstraction Directives

inf_DefineSlopeRange

voi d inf_Defi neSl opeRange(char *nane, List *argv, char *type)

nane

type

ar gv

EXAMPLE

Sets a range for input slopes in lookup tables construction (.lib file
purpose), values in Seconds. This function must be called before database
construction (hi t as function) for ranges to be taken into account.

Connector the defined range will be applied on, default is for al
connectors.

customoOr | i near.

If t ype iscust om list of valuesdefining thesloperange. If t ype iSl i near,
3-uple(first_slope, |ast_slope, step).

i nf _DefineSl opeRange default [list 50e-12 120e-12 240e-12]
custom

inf_DefineCapacitanceRange

voi d i nf_Defi neCapacitanceRange(char *nane, List *argv, char *type)

namne

type

ar gv

EXAMPLE

Sets a range for ouput capacitancesin lookup tables construction (.lib file
purpose), values in Fahrads. This function must be called before database
construction (hi t as function) for ranges to be taken into account.

Connector the defined range will be applied on, default is for al
connectors.

cust omoOr | i near.

If t ype iscust om list of values defining the capacitance range. If t ype is
linear, 3-uple(first_capa, |ast_capa, step).

i nf _DefineCapaci tanceRange default [list 100e-15 200e-15
300e-15] custom
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5.45. STA Directives

inf_DefineStrictSetup
void inf_DefineStrictSetup(char *nane)

Defines an latch whose setup must be check on the command opening event
rather than the closing event.

name Name of the latch

EXAMPLE inf_DefineStrictSetup nylatch

inf_DefineAsynchron
voi d inf_Defi neAsynchron(char *nane)

Defines an asynchronous pin, i.e. reset pin. Necessary to obtain recovery/
removal timing groupsin .lib characterization.

nane Name of the reset pin

EXAVPLE i nf _Defi neAsynchron reset

inf_DefineEquivalentClockGroup
voi d inf_Defi neEqui val ent O ockG oup(char *dommi n, List *Ilist)

Sets clocks as belonging to the same timing domain.

donmai n Timing domain name
list Set of clocks belonging to the domain
EXAMPLE i nf _Defi neEqui val ent C ockGroup dormainl [list ckl ck2]

inf_DefineClockPriority
void inf_Defined ockPriority(char *name, char *cl ock)

Definesthe preferred clock for asignal in case of multiple clock possibility.
nane Signal's name

cl ock Priority clock
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inf_DefineDirective

i nf_DefineDirective <node> [typel] <signal 1> [dirl] <operation> [type2]
<signal 2> [dir2] [nmargin]

node

typel

signal 1
dirl

operation

type2

si gnal 2

dir2

mar gi n

EXAMPLE

Adds a custom timing check between any two nodes. This timing check will
be taken into account in STA and slack reports.

Type of operation: check orfilter.

Type of propagated information on si gnal 1 to check: cl ock or dat a.
Default isdat a.

Net name of thefirst signal.
Edgeor valueof si gnal 1 toconsider: ri si ng or f al | i ng. Defaultisboth.

before, after or wi th. Operation wi t h checks that si gnal 1 is stable
when si gnal 2's state is up or down. wi t h cannot be used with si gnal 1
asaclock or si gnal 2 asadata, and di r 2 as faling or rising. Operations
bef ore and af t er compare arrival times between clock/data and clock/
data diri1anddir2 canberisingorfallingonly.

Type of propagated information on si gnal 2 to check: cl ock or dat a.
Default isdat a.

Net name of the second signal.

Edge or vaue of signal 2 to consider: rising, falling, up or down.
Default isrising and falling.

Margin to add when computing slack or constraint.

i nf_DefineDirective check "data" with clock "data" up.
Checksthat "data" is stable when the propagated clock state on dataishigh.

inf_DefineFalseSlack

i nf_DefineFal seSl ack [<restriction>:] <startclock> [<startclock_dir>]
<startnode> [ <startnode_dir>] <endnode> [ <endnode_dir>] [ <endnode_hz_st at e>]

<endcl ock>

restriction

Defines a dlack as being invalid.

a '-' separated list of checks/signa types. Possible values: set up, hol d,
| at ch, prech. I at ch and prech define endnode signa type. Default is
"setup-hold”.

142



HITAS Reference Guide

startcl ock
startcl ock _dir
st art node
startnode dir
endnode

endnode _dir

endnode_hz _state

endcl ock

EXAMPLE

name of the clock generating the st ar t node data

transition of st art cl ock : <up>, <down>, <rise> or <fall>. Default isboth.
name of the generated data node

transition of st ar t node : <up>, <down>, <rise> or <fall>. Default is both.
name of the data arrival node

transition of endnodest ar t node : <up>, <down>, <rise> or <fall>. Default
is both.

specify whether the end node transition goes to hz state or not: <hz> or
<nothz>. Default is both.

name of the clock controlling the arrival node

i nf _DefineFal seSl ack setup: "ck" <rise> "data" <rise>
"arrival" "ck2".

inf_DefineSwitchingProbability

i nf_DefineSw tchingProbability signal switching probability

si gnal

swi t chi ng
probability

EXAMPLE

[IN ALPHA DEVELOPMENT STAGE] Associates a switching probability
tosi gnal . This probability can be used by CTK to remove non interesting
agressions (see also variable: stbCtkMinOccurenceProbability).

signal to associate the probability to.
probability value from O to 1.

i nf_Defi neSwi t chi ngProbability "enable" 0.25. Signa "enable"
can switch 1 time each 4 clock cycles.
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5.4.6. Crosstalk Directives

inf_DefineCrosstalkMutex
voi d inf_DefineCrosstal kMut ex(char *type, List *list)

Sets mutually exclusive signals with regard to crosstalk analysis.
type Legal values are nuxup and nuxdn.

list List of signals on which to apply mutual exclusion constraints
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5.5. SDC Support

Timing constraints can a so be defined with SDC commands. UsethesdcUni t s configuration variable
to define the time unit for all commands. Only the commands that follow are supported as API
functions.

5.5.1. Object Access Commands

al | _cl ocks Applies acommand to al clocks.

all _inputs Appliesacommand to all inputs. No options are supported.
al | _outputs Appliesacommandto all outputs. No optionsare supported.
get _cl ocks Returns only the patterns given in argument. The name is

verified to be a clock name by the calling command.
get _pins Returns only the patterns given in argument.

get _ports Returns only the patterns given in argument.

5.5.2. set_case_analysis

SYNTAX
set_case_analysis 0| zero | 1| one
| rise | rising | fall | falling
signal _|i st
ARGUMENTS
0| zero Setslogical constraint O on specified signals (connectors or
internal signals)
1| one Setslogical constraint 1 on specified signals (connectors or
internal signals)
rise | rising Only rising transitions are propagated on specified signals
(connectors or internal signals)
fall | falling Only falling transitions are propagated on specified signals

(connectors or internal signals)

INF EQUIVALENT
set _case_analysis 0 | 1 trandatestothe CONSTRAI NT section
set _case_analysis rise | fall trandatestothe NORI SI NGand NOFALLI NG sections
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5.5.3. set_disable_timing

SYNTAX

set _disable_timng signal _Iist

INF EQUIVALENT

set _di sabl e_ti m ng trandates to the BYPASS section

5.5.4. set_false path

SYNTAX

set_false_path [-setup | -hold]
[-fromfr_list]
[-through through_Ilist]
[-to to_list]

ARGUMENTS

-rise
-fall
-from

-t hrough

-to

-setup

-hol d

INF EQUIVALENT

set _false_path -from |

-t hrough |

[-rise] [-fall]

Restricts fal se paths to those ending on arising edge
Restricts fal se paths to those ending on afalling edge
Specifiesalist of false paths starting points

Specifies alist of intermediary points the false paths must
go through. Multiple groups of intermediary points can be
specified using multiple - t hr ough options

Specifies alist of false paths ending points

Disables setup verifications on signals specified in the
to_list. The-setup option isignored if to_list isnot
present. -rise and -fall options do not apply on setup
verification disabling. from |ist and t hrough_list are
not taken into account.

Disables hold verifications on signals specified in the
to_list. The -hol d option isignored if to_list is not
present. -rise and -fall options do not apply on hold
verification disabling. from list and t hrough_I|ist are
not taken into account.

-t o trandates to the BYPASS section

set _false path -from-through -to transatesto the FALSEPATH section

set _false_path -rise |

-fal | trandatesto the NORI SI NG and NOFALLI NG sections
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set false _path -setup | -hold trandatesto the NOCHECK section

5.5.5. create _clock

SYNTAX

create_cl ock [-name cl ock_nanme] -period period_val ue
[-waveform edge_list] connector_list

ARGUMENTS
- nane Specifies the name of the clock to be created.
- peri od Sets the clock period.
-wavef or m Setstherising and falling edgetimes of the clock waveform.
connector _| i st Connectors to apply the waveform on. If no connector is

specified, the clock is assumed to be virtual

INF EQUIVALENT
creat e_cl ock translates to the CLOCK CONNECTORS and ASYNCHRONOUS CLOCK GROUPS section

5.5.6. create_generated clock

-edges edge_list]
-edge_shift shift_list] connector_Iist

SYNTAX
create_generated_cl ock [-nane cl ock_nane] -source source_connector
[-divide_by factor | -multiply_by factor]
[-duty_cycle duty_cycl e_val ue]
[-invert]
[
[

ARGUMENTS

- name Name of the clock to be created.

-source Clock source from which the clock is generated.

- di vi de_by Divides the clock source frequency by factor. factor
must be a power of 2.

-nul tiply_by Multiplicates the clock source frequency by factor.
f act or must be a power of 2.

-duty_cycle Sets the duty cycle in percents.

-invert Inverts the waveform of the generated clock.

- edges Specifies the number of clock source edges to form the

edges of the generated clock.
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-edge_shift For each edge specified in the edge_li st, sets the shift
value to be applied to.

INF EQUIVALENT

create_generat ed_cl ock trandates to the CLOCK CONNECTORS and ASYNCHRONOUS CLOCK GROUPS
section

5.5.7. set_clock_latency

SYNTAX
set_clock_latency [-source] [-rise] [-fall]
[-late] [-early]
del ay_val ue clock_Ili st
ARGUMENTS
-source Specifiesclock sourcelatency. If not set, ideal clock latency
IS assumed.
-rise Sets the delay for the clock's rising edge.
-fall Sets the delay for the clock's falling edge.
-late The delay affects only the max time of the clock's
corresponding edge. Only for source latency.
-early The delay affects only the min time of the clock's
corresponding edge. Only for source latency.
- max The delay affects only the max time of the clock's
corresponding edge. Only for ideal clock latency.
-mn The delay affects only the min time of the clock's

corresponding edge. Only for ideal clock latency.

INF EQUIVALENT

set _cl ock_| at ency trandatesto the CLOCK CONNECTORS and ASYNCHRONOUS CLOCK GROUPS section

5.5.8. set_clock_uncertainty

SYNTAX

set_clock_uncertainty fromfromclock] [-to to_clock]
rise_fromrise_fromcl ock]

fall _fromfall_fromclock]
rise_to rise_to_cl ock]

fall _to fall _to_cl ock]

[
[
[
[
[
[
[
[

rise] [-fall]
clock_pin_list]
-setup] [-hold] uncertainty
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DESCRIPTION

Specifiesthe clock uncertainty (skew characteristics) of specified clock networks. Thiscommand can
specify either interclock uncertainty or smple uncertainty.

ARGUMENTS

-from Specifies the source clock pins for interclock uncertainty.

-to Specifies the destination clock pins for interclock
uncertainty.

-rise_from Same as -from, but uncertainty only applies to rising edge
of source clock.

-fall _from Same as -from, but uncertainty only appliesto falling edge
of source clock.

-rise_to Same as -to, but uncertainty only applies to rising edge of
destination clock.

-fall_to Same as -to, but uncertainty only applies to falling edge of
destination clock.

-rise Deprecated option. Same as -rise to.

-fall Deprecated option. Same as -fal_to.

cl ock_pin_li st Specifies the destination clock pinsfor simple uncertainty.

-setup Indicates that the uncertainty only applies to setup checks.

-hol d Indicates that the uncertainty only applies to hold checks.

uncertainty A floating-point number (usually positive) that specifiesthe
uncertainty value.

EXAMPLE

set _clock_uncertainty CLK1 100
set_clock_uncertainty -from CLKL -to CLK2 200

5.5.9. set_input_transition

SYNTAX
set _input_transition [-rise] [-fall]
[-max] [-min] transition port_list
ARGUMENTS
-rise Setsrising transition only
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-fall Setsfalling transition only

-min Not supported

- max Not supported

transition Transition value

port _|ist List of input pins
EXAMPLE

set _input_transition -rise 100 di
set _input_transition -fall 120 di

INF EQUIVALENT
set i nput _del ay trandates to the PINSLEW section

5.5.10. set_load

SYNTAX

set_load [-min] [-max] [-substract_pin_| oad]
[-pin_load] [-wire_load] value objects

DESCRIPTION

Sets the capacitance to a specified value on specified ports and nets. This function should be called
before database construction or database loading. In order to operate correctly, this function should
be used together with the configuration variable avt Pr eci si onLevel Setto1.

ARGUMENTS

-min Not supported
- max Not supported
-substract _pin_| oad Not supported
- pi n_l oad Not supported
-wi re_| oad Not supported
val ue Capacitance value
obj ects List of output pins
EXAMPLE

avt _config avtPrecisionLevel 1
i nf _Set Fi gureNane ny_desi gn
set _|oad 0.31 [get_ports [all_outputs]]
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set fig [ttv_LoadSpecifiedTi m ngFi gure nmy_desi gn]
set clist [ttv_GetPaths $fig * * uu 5 critic path max]

INF EQUIVALENT
set | oad trandatesto the OUTPUT CAPACITANCE section

5.5.11. set_input_delay

SYNTAX
set _i nput_delay [-clock clock_name] [-clock_fall]
[-rise] [-fall] [-max] [-m n]
del ay_val ue connector_|i st
ARGUMENTS

-cl ock Relative clock.

-clock_fall Reference edge is the falling edge of a clock. Affects the
Fromand Af t er statements. If not specified reference edge
isrising edge.

-rise Delay for input rising edge only.

-fall Delay for input falling edge only.

-min Minimum arrival time on input. Corresponds to the
Unst abl e subsectioninthe. i nf file.

- max Maximum arrival time on input. Correspondsto the St abl e
subsectioninthe. i nf file.

EXAMPLE
set _input_delay -clock ck -clock_fall -rise -nmin 200 di
set _i nput_delay -clock ck -clock_fall -rise -max 300 di

INF EQUIVALENT
set i nput _del ay trandatesto

SPECI FY | NPUT CONNECTORS
BEG N
"di" Rising From"ck" Falling:
Unst abl e 200 After "ck" Falling;
Stabl e 300 After "ck" Falling;
END;

5.5.12. set_output_delay

SYNTAX

set _out put_delay [-clock clock_nane] [-clock_fall]
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ARGUMENTS

-cl ock

-clock_fall

-rise

-fall

INF EQUIVALENT

[-rise] [-fall] [-max] [-min]
del ay_val ue connector_|i st

Relative clock.

Reference edge is the falling edge of a clock. Affects the
For and Aft er statements. If not specified reference edge
isrising edge.

Delay for output rising edge only.
Delay for output falling edge only.

Minimum departure time on output. Corresponds to the
Unst abl e subsectioninthe. i nf file.

Maximum departure time on output. Corresponds to the
St abl e subsectioninthe. i nf file.

set _i nput _del ay trandatesto VERI FY QUTPUT CONNECTORS section.

5.5.13. set_multicycle_path

SYNTAX
set_mul ticycle_path [-setup] [-hold]
[-rise] [-fall] [-start] [-end]
[-fromfromlist] [-to to_list] path_nultiplier
ARGUMENTS
-setup Usespat h_mul tiplier for setup calculation only.
-hol d Usespat h_mul ti plier for hold calculation only.
-rise Affectsrising path delays only.
-fall Affectsfalling path delays only.
-start Calculationisrelativeto theclock's period at path startpoint.
-end Calculationisrelativeto the clock's period at path endpoint.
-from Specify alist of timing path startpoints. Valid startpointsare
latches, input pins, or inout pins.
-to Specify alist of timing path endpoints. Valid endpoints are

latches, output pins, or inout pins.
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INF EQUIVALENT

set _mul ticycl e_pat h trandatesto MULTI CYCLE PATH section.

5.5.14. set_max_delay

SYNTAX
set_nax_delay [-rise] [-fall]
[-fromfromlist]
[-rise_fromfromlist] [-fall_fromfromlist]
[-to to_list]
[-rise_to to_list] [-fall_to to_list]
del ay_val ue
DESCRIPTION
Specifies arequired maximum delay for the specified timing paths. Appears as a setup check in slack
reports.
ARGUMENTS
-rise Only rising paths are constrained.
-fall Only falling paths are constrained.
-from Specifies the timing path source.
-rise_from Same as -from, but constraint only appliesto rising edge of

-fall _from

-to
-rise_to
-fall_to

del ay_val ue

EXAMPLE

source.

Same as -from, but constraint only applies to falling edge
of source.

Specifies the timing path destination.

Same as -to, but constraint only applies to rising edge of
destination.

Same as -to, but constraint only applies to falling edge of
destination.

A floating-point number (usually positive) that specifiesthe
delay value.

set _nmax_delay -from CLK1 -to LATCHL 500

5.5.15. set_min_delay

SYNTAX

set_min_delay [-rise] [-fall]
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[-fromfromlist]

[-rise_fromfromlist] [-fall _fromfromlist]

[-to to_list]

[-rise_to to_list] [-fall_to to_list]

del ay_val ue

DESCRIPTION

Specifies arequired minimum delay for the specified timing paths. Appears as a hold check in slack

reports.
ARGUMENTS

-rise
-fall
-from

-rise_from

-fall _from

-to

-rise_to

-fall _to

del ay_val ue

EXAMPLE

set _max_del ay -from CLK1

Only rising paths are constrained.
Only falling paths are constrained.
Specifies the timing path source.

Same as -from, but constraint only appliesto rising edge of
source.

Same as -from, but constraint only applies to falling edge
of source.

Specifies the timing path destination.

Same as -to, but constraint only applies to rising edge of
destination.

Same as -to, but constraint only applies to falling edge of
destination.

A floating-point number that specifies the delay value.

-to LATCHL 500
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5.6. Timing DB Generation

5.6.1. Automatic Generation

hitas
<Ti mi ngFi gure *> hitas <fignanme> [-annotatefronctns] [-startfrontns]

Generates a timing figure from a pre- or post-layout transistor netlist.
It is assumed that an internal representation of the netlist exists in the
program'smemory, i.e., that therelated files (including MOS model s) have
already been loaded. See avt _LoadFi | e function.

figname Name of the subcircuit the timing figure isto be derived

-annot at ef ronctns [experimental] If as$fi | ename.cnsfile exist, disassembling circuit stageis
replaced by annotate the circuit from cns file information.

-startfrontns [experimental] Same as - annot at ef r oncns expect that the netlist saved
in the cnsfileis used, not the user loaded one.

EXAMPLE set fig [hitas ny_design]

hitas_pvt_count
int hitas_pvt_count()
Returns the number of PVT errors encountered in the last hitas run.

EXAMPLE set pvterrors [hitas_pvt_count]

ttv_LoadSDF
Tim ngFigure *ttv_LoadSDF(Netlist *fig, char *sdf_file)

Constructs a timing figure from a netlist and an SDF file. The netlist must
have been constructed before (related files loaded)

fig Pointer on a netlist

sdf _file Name of the corresponding SDF file
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5.6.2. Manual Generation

ttv_CreateTimingFigure
void ttv_CreateTi m ngFigure(Netlist *If)

Initiates the creation of a timing figure. Computes the connectors
capacitances assuming the netlist provided is a flat-transistor one.

| f Netlist the timing figure is based on.

EXAVPLE ttv_CreateTi mngFigure $netli st

ttv_EditTimingFigure
void ttv_EditTi m ngFi gure(Ti mi ngFigure *tvf)

Edit an existing timing timing figure. t t v_Fi ni shTi mi ngFi gur e must be
called after the modifications to make the timing figure usable.

t vf TimingFigure to edit.

EXAMPLE ttv_EditTimngFigure $fig

ttv_AddConnector
Ti mi ngSi gnal *ttv_AddConnector(char *nane, char dir)
Creates a connector timing signal.

nane Name of the newly created command. If thistiming signal already exists,
no new timing signal is created. In thelast case, incompatibletiming signal
types will raise awarning and the timing signal type will be overridden

dir Direction of the connector: i=in, o=out, t=tristate, z=hz, x=unknown,
b=inout (output reused internaly)

EXAMPLE set con [ttv_AddConmand input i]

ttv_ AddCommand
Ti mi ngSi gnal *ttv_AddCommand( char *nane)

Creates a command timing signal.
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nane Name of the newly created command. If thistiming signal already exists,
no new timing signal is created. In thelast case, incompatible timing signal
types will raise awarning and the timing signal type will be overridden

EXAVPLE set com [ttv_AddComrand conD]

ttv_AddLatch
Ti mi ngSi gnal *ttv_AddLat ch(char *nane)
Creates a latch timing signal.

nane Name of the newly created latch. If this timing signal aready exists, no
new timing signal is created. In the last case, incompatible timing signal
types will raise awarning and the timing signal type will be overridden

EXAMPLE set latch [ttv_AddLatch |t0]

ttv_AddPrecharge
Ti mi ngSi gnal *ttv_AddPrecharge(char *nane)
Creates a precharge timing signal.

name Name of the newly created precharge. If thistiming signal already exists,
no new timing signal is created. In thelast case, incompatibletiming signal
types will raise awarning and the timing signal type will be overridden

ttv_AddBreakpoint
Ti mi ngSi gnal *ttv_AddBreakpoi nt (char *nane)
Creates a breakpoint timing signal.

name Name of the newly created breakpoint. If thistiming signal already exists,
no new timing signal is created. In thelast case, incompatibletiming signal
types will raise awarning and the timing signal type will be overridden

ttv_AddTiming

Ti mi ngLi ne *ttv_AddTi mi ng(char *input, char *output, double nax_del ay,
doubl e max_sl op, double m n_delay, double mn_slope, char *dir)

Creates a data delay line.
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i nput Delay line start point

out put Delay line end point

max_sl ope Maximum slope associated with delay line

m n_sl ope Minimum slope associated with delay line

max_del ay Maximum propagation delay associated with delay line

m n_del ay Minimum propagation delay associated with delay line

dir Transitions on start and end points: uu for input rising/output rising, ud for

input rising/output falling, dd for input falling/output falling, du for input
falling/output rising.

ttv_AddHZTiming

Ti mi ngLi ne *ttv_AddHZTi mi ng(char *input, char *output, double nmax_del ay,
doubl e mi n_del ay, char *dir)

Creates a HZ data delay line.

i nput Delay line start point

out put Delay line end point

max_sl ope Maximum slope associated with delay line

max_del ay Maximum propagation delay associated with delay line

dir Transitions on start and end points: uu for input rising/output rising, ud for

input rising/output falling, dd for input falling/output falling, du for input
falling/output rising.

ttv_AddSetup

Ti mi ngLi ne *ttv_AddSetup(char *input, char *output, double delay, char
*dir)

Creates a setup line.

i nput Data point
out put Clock point
del ay Constraint associated with the setup line
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dir Transitions on data and clock points: uu for input rising/output rising, ud
for input rising/output falling, dd for input falling/output falling, du for
input falling/output rising.

ttv_AddAccess

Ti mi ngLi ne *ttv_AddAccess(char *input, char *output, double nmax_del ay,
doubl e max_sl op, double m n_delay, double mn_slope, char *dir)

Creates a data access delay line

i nput Data access line start point

out put Data access line end point

max_sl ope Maximum slope associated with delay line

m n_sl ope Minimum slope associated with delay line

max_del ay Maximum propagation delay associated with delay line

m n_del ay Minimum propagation delay associated with delay line

dir Transitions on start and end timing signals: uu, ud, dd or du.

ttv_AddHZAccess

Ti mi ngLi ne *ttv_AddHZAccess(char *input, char *output, double nmax_del ay,
doubl e mi n_del ay, char *dir)

Creates a HZ data accessline.

i nput Delay line start point

out put Delay line end point

max_sl ope Maximum slope associated with delay line

max_del ay Maximum propagation delay associated with delay line

dir Transitions on start and end points: uu for input rising/output rising, ud for

input rising/output falling, dd for input falling/output falling, du for input
falling/output rising.
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ttv_AddHold

Ti mi ngLi ne *ttv_AddHol d(char *input, char *output, double delay, char
*dir)

Creates a hold constraint line between a data pin and a clock pin.

i nput Data pin

out put Clock pin

del ay Nominal constraint value associated with the line

dir Transitions on the data and clock pins: uu for input rising/output rising,

ud for input rising/output falling, dd for input falling/output falling, du for
input falling/output rising.

ttv_SetLineCommand

void ttv_Set Li neCommand(Ti mi ngLi ne *tl, char *max_conmmand, char
*m n_conmand, char *dir)

Associates commands to a line. The command is the signal that enables
reading or writing in a latch point.

max_comrand Command generating the maximum delay

m n_conmmrand Command generating the minimum delay

dir First character is the edge of the max command and the second of the min
command.

ttv_SetLineModel
void ttv_SetLineModel (Ti mi ngLine *tl, char *nodel name, char *where)

Associates a model nameto aline.

tl Timing Line to set the model name

nmodel name name of the model to associate.

wher e value to associate model to: "delay max"”, "delay min", "slope max" or
"dlope min".

160



HITAS Reference Guide

ttv_FinishTimingFigure
Ti mingFigure *ttv_Fini shTi m ngFi gure()

Returns the finished timing figure currently in creation. No more
modification will be permitted on the timing figure after this step.

ttv_DriveTimingFigure

void ttv_DriveTi mngFigure(Ti mngFigure *tvf, char *filenane, char
*format)

Drives atiming figure on disk

t vf Figure to be driven
fil ename Full filename
f or nmat Fileformat, dt x or t t x

ttv_CreateTimingTableModel

void ttv_CreateTi m ngTabl eModel (Ti mi ngFi gure *tvf, char *nane,
Doubl eLi st Ti meVal ue *axi s1, Doubl eLi st CapaVal ue *axi s2, Doubl eTabl e
*val ues, char *type)

Creates a timing table model using the given axis and table values.
For GNSusage, sett vf to NULL

t vf Timing figure where table model will be created

name Name of the table model

axi sl Y -axis values of the table

axi s2 X-axisvalues of the table

val ues Valuesto set into the table. It'sa 2D array.

type defines the type of the table axis. "slope-slope”, "sope-capa’ or "slope-
ckslope'.

EXAMPLE ttv_CreateTi mi ngTabl eModel $fig nynodel {le-12 3e-12} {1le-15

2e- 15} {{1e-12 2e-12}{3e-12 4e-12}} "sl ope-capa"
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ttv_CreateEnergyTableModel

void ttv_Creat eEnergyTabl eMbdel (Ti mi ngFi gure *tvf, char *nane,
Doubl eLi st Ti meVal ue *axi s1, Doubl eLi st CapaVal ue *axi s2, Doubl eTabl e

*val ues,

t vf
name
axi sl
axi s2

val ues

type

EXAMPLE

char *type)

Associate an energy table model using the given axis and table values.
For GNSusage, set t vf to NULL

Timing figure where table model will be created
Name of the table model

Y -axis values of the table

X-axis values of the table

Valuesto set into the table. It'sa 2D array.

defines the type of the table axis. "slope-slope”, "sope-capa’ or "slope-
ckslope".

ttv_CreateTi mi ngTabl eModel $fig nynodel {le-12 3e-12} {1le-15
2e- 15} {{1e-12 2e-12}{3e-12 4e-12}} "sl ope-capa"

ttv_SetTimingFigureName

void ttv_SetTi m ngFi gureNane(Ti mi ngFi gure *tvf, char *nane)

t vf

nane

Change the name of a timing figure.
Figure to be changed

New figure name
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5.7. Timing DB Browsing

5.7.1. TimingFigure Access

ttv_GetTimingFigure

<Ti mi ngPat hLi st *> ttv_Get Ti m ngFi gure <nane>

Qosol ete but still working:

<Ti m ngPat hLi st *> ttv_Get Ti mi ngFi gure <name> <t enperature> <supply
val ue>

Gets a timing figure from memory, assuming it has already been loaded.
Only usefull when atiming figure comesfroma.libof.t1f file

nane Timing figure's name

EXAMPLE set fig [ttv_GetTiningFigure ny_design]

ttv_LoadSpecifiedTimingFigure
Ti mi ngFi gure *ttv_LoadSpeci fi edTi mi ngFi gure(char *nane)
Reads a DTX timing figure from disk.

name Timing figure's name. The name of the timing figure should be the same
asitsfile name, without the dt x suffix.

EXAMPLE set fig [ttv_LoadSpecifiedTi m ngFigure "ny_design"]

ttv_LoadSpecifiedTimingPathFigure
Ti mi ngFi gure *ttv_LoadSpeci fi edTi m ngPat hFi gure(char *nane)
Reads a TTX timing path figure from disk.

name Timing figure's name. The name of the timing figure should be the same
asitsfile name, without thet t x suffix.

EXAMPLE set fig [ttv_LoadSpecifiedTi m ngPat hFi gure "ny_desi gn"]

ttv_LoadCrosstalkFile

int ttv_LoadCrosstal kFile(Ti m ngFigure *tvf)
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t vf

EXAMPLE

Loads a CTX file, result of a previous crosstalk analysis, and annotates a
timing figure with crosstalk information such as delta-delays. The CTX file
should have the same name of the timing figure, with the ct x extension.
Returns 1 on failure, O on success.

Pointer on the timing figure to annotate

ttv_LoadCrosstal kFile $fig

ttv_RecomputeDelays

void ttv_Reconput eDel ays(Ti m ngFi gure *tvf)

t vf

EXAMPLE

Recomputes delays and slopes in a timing figure according to new input
slopes and output capacitances.

Pointer on the timing figure

ttv_Reconput eDel ays $fig

ttv_GetTimingFigureProperty

Property *ttv_Get Ti m ngFi gureProperty(Ti mi ngFigure *fig, char *code)

fig

code

Returns a property of a timing figure. A Property is a polymorphic type,
the returned type depends on the property code.

Pointer on the timing figure

Property code; for available property codes, see the Ti ni ngFi gur e object
section
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5.7.2. TimingPath Access

ttv_GetPaths

<Ti m ngPat hLi st *> ttv_GetPaths [<Ti mi ngFigue *tf>] [-from
<startnodelist>] [-to <endnodelist>] [-thru <accessnodelist>] [-dir
<dir>] [-nb <nb>] [-critic|-all] [-path|-access] [-max|-mn]

bsol ete but still
Ti mi ngPat hLi st *ttv_Get Pat hs(Ti m ngFi gure *tf,
char *dir,

char *end,

tf

wor ki ng:

char *clock, char *start,

| ong nunber, char *all, char *path, char *ni nmax);

Gets a selection of paths/accesss, depending upon configuration.

If tf is not specified then startnodelist, endnodelist and
accessnodel i st areconsidered Ti ni ngSi gnal lists. They are node name
lists otherwise.

Theaccessnodel i st isused only if - access is specified.

Related timing figure to use.

-from<startnodel i st >Path start node list (clock node if - access is used). If not specified, all

-thru
<accessnodel i st >

-t o <endnodeli st >

-dir <dir>

-nb <nb>

-critic
-all
-path
-access
- max

-mn

(bsol ete options:

possible start nodes are considered.

Path access node list (latchs, precharges, breakpoints). Used only with -
access. If not specified, all possible access nodes are considered.

Path end node list (latchs, precharges, breakpoints, connectors). If not
specified, all possible end nodes are considered.

Path transitions: uu, dd, ud, du; u or d can be replaced by the wildcard ».
z or/ can be added to the usual direction to respectively retreive only HZ
path or only non-HZ path. Default is ?2.

Maximum number of paths that will appear in the returned list. If <nb> is
negative or zero, no path number limit will be considered. Default is- 1.

Returns only critical paths. Thisisthe default.

Returns critical and parallel paths.

Searches for paths. Thisisthe default.

Searches for accesses.

Uses maximum delays for the search. Thisisthe default.

Uses minimum delays for the search.
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start Path starting point (clock signal for an access path)
end Path destination point
dir Path transitions: uu, dd, ud, du; u or d can be replaced by the wildcard ».

z or/ can be added to the usual direction to respectively retreive only HZ
path or only non-HZ path.

nunmber Number of paths/access that will appear in the returned list. If nunber is
negative, no path number limit will be considered

al | all orcritic:al paths appear in the returned list or only critical paths
disregarding paralel paths

pat h Type of pathsto return, either pat h or access

m nmax Maximum (max) or minimum (i n) paths are returned

EXAVPLE set p_list [ttv_GetPaths $fig -to {*outsig* out} -dir ?r -

nb 10 -critic -path -mn]

or with Timing Signals myclock1 and myclock?2:

set p_list [ttv_GetPaths -from{$nmycl ockl $nmycl ock2} -access]
Obsolete use:

set p_list [ttv_GetPaths $fig * * ?? 10 critic path max]

ttv_CharacPaths

Ti mi ngPat hLi st *ttv_CharacPat hs(Ti mi ngFi gure *tf, doubl e sl opein, char
*start, char *end, char *dir, |ong nunber, char *all, char *path, char
*m nmax, doubl e capaout, int propagate)

Search for timing paths. Path delay is computed with regard to input slope
and output load.

tf Related timing figure to be driven

sl opein Path input slope to be propagated, if 0, default slope is taken into account.
start Path starting point (clock signal for an access path)

end Path destination point.

dir Path transitions: uu, dd, ud, du; u or d can be replaced by the wildcard ?
nunmber Number of paths/access that will appear in the returned list. If nunber is

negative, no path number limit will be considered
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al | all orcritic: al paths appear in the returned list or only critical paths
disregarding paralel paths

pat h Type of pathsto return, either pat h or access

m nmax Maximum (max) or minimum (i n) paths are returned

capaout L oad to add to output connectors (on-path bidir connectors affected only in

full propagation, see below). If negative load, default istaken into account.

propagat e Type of slope propagation, can take values 0 (no propagation), 1 (full
propagation) or 2 (1-stage propagation)

EXAVPLE set p_list [ttv_CharacPaths $fig 100e-12 a b ud 1 critic
path max 10e-15 1]

ttv_GetParallelPaths
Ti mi ngPat hLi st *ttv_Get Paral |l el Pat hs(Ti ni ngPath *ta, |ong nun)

Returns a list of paths parallel to a given path, i.e. starting end ending on
the same nodes, with same transitions, but crossing different intermediary

nodes.
ta Pointer to atiming path
num Max number of parallel paths to report
EXAMPLE set pr_list [ttv_GetParallelPaths [lindex $p list 1] 10]

ttv_ProbeDelay

Ti mi ngPat hLi st *ttv_ProbeDel ay <Ti m ngFigure *tf> <StringLi st
*nodenanel i st> [fl ags]

bsol ete but still working:

Ti mi ngPat hLi st *ttv_ProbeDel ay(Ti m ngFi gure *tf, doubl e inputslope,
StringlLi st *nodenanelist, char *dir, int nbpaths, char *path_or_access,
char *m nmax)

Retreives the paths by specifying a list of nodes on the paths without
the need for intermediate nodes to be forcibly path stop nodes (latches,
precharges, connectors, ...).

The type of the crossed nodes can be specified as wildcards can be used
to indicate a set of nodes.

tf Timing figure
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nodenanel i st

fl ags:
-dir <dir>

- sl ope <inputsl ope>

-nb <maxpat h>
-mn

- max

-nosync

- nopr op

EXAMPLE

Nodes that the path must cross. Must be present at least the start node, all
memory/intermediate nodes on the path in the right order and the end node.
The types of the nodes can be specified by adding the prefixes: "- any=",
"-latch=", "-prech=" and "-con=". Respectively for any node, latch,
precharge and connector.

If wildcards are used for the intermediate nodes without precising the node
types, "-latch=" is assumed.

Using "-any=" for intermediate nodes can be very time consuming because
all the matching nodes combinations will be considered. Adding - access
before one of this option (eg. -access-latch) will indicate a probe thru the
access timing line to the specified node.

Requested start-to-end transition. Default is?? (all transitions).

Value of the input slope to propagate through the path. If negative, the
slope computed during database creation will be propagated.

If positive maximum number of paths returned. Default, is- 1 (unlimited).
Search for minimum-delay paths
Search for maximum-delay paths. Thisis the default.

Disable synchornization to the latch opening when crossing latches if stb
has been run on the timing figure.

Disable slope propagation thru the found path gates. <i nput sl ope> is
ignored.

To probe adelay from node "net23" to node "net045" thru node "It1":

set p_list [ttv_ProbeDelay $fig {net23 Itl1 net045} -slope
100e-12 -dir ud -nbpaths 1]

To probe paths from all connectorsto node "net045" thru any latch:

set p_list [ttv_ProbeDelay $fig {-con=* -latch=* net045} -
sl ope 100e-12].

To probe the minimum accesses from connector "ck" thru any latch to node
"endnode":

set p_list [ttv_ProbeDelay $fig {-con=ck -access-Ilatch=*
endnode} -nin].

ttv_FreePathList

void ttv_FreePat hLi st (Ti mi ngPat hLi st *I st)
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| st

EXAMPLE

Freesthe pathsin alist
Pointer on the head of a path list

ttv_FreePathList $p_list

ttv_SearchExcludeNodeType

void ttv_Sear chExcl udeNodeType(char *conf)

conf

EXAMPLE

Allows the exclusion of nodes of a given type for path searching

List of node types separated by spaces. Valid types are Conmand,
Prechar ge, Lat ch, Connect or and Br eakpoi nt .

ttv_Sear chExcl udeNodeType " Conmand Precharge”

ttv_CharacPathTables

Li st Of Doubl eTabl e *ttv_Char acPat hTabl es(Ti mi ngPath *pth,
Doubl eLi st Ti meVal ue *sl opes, Doubl eLi st CapaVal ue *capas, int propagate)

pt h
sl opes
capas

pr opagat e

EXAMPLE

Recompute path delay and output slope with all the combinations of slopes
and capacitances. Returns a list of 2 matrices (list of lists). The first list
contains the delays and the second the slopes. Each line correspond to an
input slope and each element of a line to a capacitance.

Timing path to recompute
List of dope valuesto use
List of capacitance values to use

type of slope propagation, can take values 0 (no propagation), 1 (full
propagation))

set res [ttv_CharacPathTabl es $nypath {le-12 3e-12} {le-15
2e- 15} 1]

ttv_GetTimingPathProperty

Property *ttv_Get Ti mi ngPat hProperty(Ti mi ngPath *fig, char *code)

Returns a property of a timing path. A Property is a polymor phic type, the
returned type depends on the property code.
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fig Pointer on the timing path
code Property code; for available property codes, see the Ti ni ngPat h object
section

ttv_DetectFalseClockPath
void ttv_Detect Fal seC ockPat h(Ti mi ngFi gure *tf)

Checks the evidence of signal propagation of clock paths arriving on
command signals (and not on other signals), in order to eliminate possible
false paths. Detected false paths are added to the INF file.

tf Pointer on atiming figure

ttv_DetectFalsePath
void ttv_DetectFal sePat h(Ti mi ngFigure *tvf, char *start, char *end)

Checks the evidence of signal propagation between two signals, in order
to eliminate possible fal se paths. Detected fal se paths are added to the INF

file.
tf Pointer on atiming figure
start Name of the starting point
end Name of the ending point

ttv_GetGeneratedClockPaths

Ti mi ngPat hLi st *ttv_Get Gener at edd ockPat hs(Ti mi ngFi gure *tvf, Tim ngEvent
*tve, char *mi nmax)

Gets the path list from a top level clock to the specified generated clock

timing event.
t vf Timing figure
tve Generated clock timing event
m nmax Maximum (max) or minimum (i n) paths are returned
EXAMPLE set p_list [ttv_GetGeneratedCd ockPaths $fig $cl ockevent max]
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5.7.3. TimingLine Access

ttv_GetLines

Ti mi ngLi neLi st *ttv_GetLines(TimngFigure *tvf, char *start, char *end,
char *dir, char *linetype)

Gets a selection of lines, depending upon configuration.

tf Related timing figure

start Line starting point

end Line destination point

dir Line transitions: uu, dd, ud, du; u or d can be replaced by the wildcard ?
type Line typefilters: set up, hol d, access, hz, rc, prech, eval , data or al |
EXAMPLE set | _list [ttv_GetLines $fig * * ?? "access setup hol d"]

ttv_ComputeLineDelay

doubl e ttv_Conput eLi neDel ay(Ti m ngLine *tl, double slope_in, double
out put _capa, char *del aysl ope, char *nmaxnin)

Recomputes a line delay or slope depending on an input slope and an
output capacitance.

tl Related timing line

sl ope_in desired input slope

out put _capa desired output capacitance

del aysl ope type of delay to recompute del ay or sl ope

maxmn n type of delay to recompute max oOr mi n

EXAMPLE set val [ttv_ConputeLineDelay $line 1.5e-12 0.3e-15 del ay
max]

ttv_SetTimingLineDelay

void ttv_SetTi m ngLi neDel ay(Ti m ngLine *tl, char *del aysl ope, char
*maxm n, doubl e val ue)
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tl

del aysl ope
maxm n

val ue

EXAMPLE

Forces the value of the propagation delay or output slope of a line. The
line's propagation delay or output slope will never be reevaluated.

Related timing line

type of delay to set del ay or sl ope
type of delay to set max, min or al |
new value

ttv_Set Ti m ngLi neDel ay $line delay max le-9]

ttv_CharacTimingLineModel

Doubl eTabl e *ttv_CharacTi m ngLi neModel (Ti m ngFi gure *tf, char *nane,
Doubl eLi st Ti meVal ue *i nput _sl ope, Doubl eLi st CapaVal ue *out put_capa, char

*type)

t vf
nane
sl opes
capas

type

EXAMPLE

Compute delays or slopes using a given timing line model name. Returnsa
matrix of values. Each line correspond to an input slope and each element
of a line to a capacitance.

Timing figure with the timing model

Name of the timing model

List of dope valuesto use

List of capacitance/slope values to use

defines the type of the table axis: "dope-slope”, "slope-capa:delay” or
"slope-capa:siope”.

"s| ope- sl ope" (capas contains slopes values) returns delay values

"s| ope- capas: del ays" returns delay values
"s| ope- capa: sl ope" returns slope values

set res [ttv_CharacTi m ngLi neModel $fig "hol d__EN
CP_01 1" {1le-12 3e-12} {1le-15 2e-15} sl ope-capa: sl ope]

ttv_GetTimingLineProperty

Property *ttv_Get Ti mi ngLi neProperty(Ti m ngLine *tl, char *code)

Returns a property of a timing line. A Property is a polymorphic type, the
returned type depends on the property code.
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tl Pointer on the timing line
code Property code; for available property codes, see the Ti i ngLi ne object
section
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5.7.4. TimingPath Reports

ttv_DisplayPathList
void ttv_DisplayPat hList(FILE *f, TimngPathList *tpl)

Prints summary information about paths given in a path list
t pl Pointer on a path list

f File where to save the report, st dout for standard output

ttv_DisplayPathListDetail

void ttv_DisplayPat hLi stDetail (FILE *f, Tim ngPathList *tpl)
Prints detailed information about paths given in a path list

t pl Pointer on a path list

f File where to save the report, st dout for standard output

ttv_DisplayPathDetail
void ttv_DisplayPathDetail (FILE *f, int num TimngPath *tp)

Prints detailed information about a given path

tp Pointer on apath
f File where to save the report, st dout for standard output
num Number to identify the path

ttv_DisplayPathDetailShowColumn
void ttv_Di spl ayPat hDet ai | ShowCol utm( char *conf)

Selects the columns to be displayed in the reports provided by
tt v_Di spl ayPat h. By default, all columns are displayed when available
information. Wild cards can be used, eg. dt . *sl ope. Prefix pl . refersto
path reports, . dt to path detail reports, c2l . to connector to latch and
st ab to stability reports.
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conf

list of column IDs separated by spaces. Valid IDs are: pl.index,

pl.starttime, pl.startslope, pl.pathdelay, pl.totaldelay,
pl . dat al ag, pl . endsl ope, pl.startnode, pl.endnode, dt.simacc,
dt.sindelta, dt.sinmslope, dt.sinmerror, dt.refacc, dt.refdelta,
dt. ref sl ope, dt.refl agacc, dt.refl agdelta, dt. ct kacc,
dt. ctkdel t a, dt. ct ksl ope, dt. ctkl agacc, dt. ctkl agdel t a,
dt.capa, dt.nodetype, dt.nodenane, dt.netnane, dt.linetype,
dt.transistors,dt.clockinfo,stab.fromstab.thru,c2l.absdata
orall.

ttv_DisplayPathDetailHideColumn

void ttv_Di spl ayPat hDet ai | H deCol um( char *conf)

conf

Selects the columns not to be displayed in the reports provided by
tt v_Di spl ayPat h. By default, all columns are displayed when available
information. Wild cards can be used, eg. dt . *sl ope. Prefix pl . refersto
path reports, dt . to path detail reports, c2l . to connector to latch and
st ab to stability reports. Hidding dt . | i net ype activatesthe merge of RC
delays with gate delays.

list of column IDs separated by spaces. Valid IDs are: pl.index,

pl.starttime, pl.startslope, pl.pathdelay, pl.totaldelay,
pl . dat al ag, pl . endsl ope, pl.startnode, pl.endnode, dt.simacc,
dt.sindelta, dt.sinslope, dt.sinmerror, dt.refacc, dt.refdelta,
dt. ref sl ope, dt.refl agacc, dt.refl agdelta, dt. ct kacc,
dt. ctkdel t a, dt. ct ksl ope, dt. ctkl agacc, dt. ctkl agdel t a,
dt.capa, dt.nodetype, dt.nodenane, dt.netnane, dt.linetype,
dt.transistors,dt.clockinfo,stab.fromstab.thru,c2l.absdata
orall.

ttv_DisplayClockPathReport

void ttv_Displ ayC ockPat hReport (FILE *f, Tim ngFigure *tf, char *cl ock,
i nt nunber)

char *m nmax,

tf
cl ock

m nnmax

Prints a detailed report of timing paths originating from a clock.

File where to save the report, st dout for standard output

Pointer on the timing figure to consider

Starting point name; can be awildcard name

m n or max; type of path to be searched
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nunber Maximum number of paths to report

ttv_DisplayConnectorToLatchMargin

void ttv_Di spl ayConnect or ToLat chMargi n(FILE *f, TimingFigure *tf, char
*j nput connector, char *node)

Prints a report displaying setup and hold constraints on latch points,
originating from input connectors (both from rising and falling

transitions).
f File where to save the report, st dout for standard output
tf Pointer on the timing figure to consider
i nput connect or Names of the connectors to consider, can be wildcards.
node Controls the amount of information displayed. Valid values are sunmary

or al | (display path detail) associated with split. Using split displays
the report connector one connector at atime. This option can also be used
to reduce memory usage on huge UTDs. mar gi ns will show the computed
contsraints for each path in the summary. pat hconp permits will display
the spicetotal error astotal spice delay versustotal tasdelay + path margin.
By default, the path margin is not included.

EXAVPLE ttv_Di spl ayConnect or ToLat chMargin $ofile $fig "*" "summary
split”

ttv_PlotPathDetalil
void ttv_PlotPathDetail (FILE *f, TimngPath *tp)

Plots the waveforms of nodes on a given path.
tp Pointer on apath

f File where to save the report, st dout for standard output

ttv_SetupReport
void ttv_SetupReport (char *conf)

Changes units and format used in path reports. Default units are ns and
pf . Formats affect the way most of the values are displayed in the report
columns. By default, values are justified right, node and net names are
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displayed together, and delay deviations are given relatively to the path
delay.

conf List of namesseparated by spaces. Vaid unitsare: ns, ps, pf , f f and#digits
(which definesthe precision for delay values, # ranging from 1to 9). Valid
formats are: JustifyRight, JustifylLeft, OnlyNet Name, NodeNane,
H deRC, ShowRC, Local Error (which gives local delay deviations),
Pat hConp (compares simulated delay versus hitas delay+path margin).

ttv_DumpHeader
void ttv_DunpHeader (FILE *f, Tim ngFigure *tvf)

Prints information about the given timing figure and the running script
f File where to save the report, st dout for standard output

t vf Pointer on atiming figure

ttv_DumpFigure
ttv_DunpFigure <FILE *f> <Tim ngFigure *tvf> [type]

Prints a table with the Timing Lines of a TimingFigure.

f File where to save the report, st dout for standard output
t vf Pointer on atiming figure
type Sametypeasttv_GetLines API to filter output. Valid values: set up, hol d,

access, hz,rc, prech,eval ,dataorall.
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5.7.5. TimingDetail Access

ttv_GetPathDetail
TimngDetail List *ttv_GetPathDetail (Ti mingPath *ta)

Returnsthe list of elementary timing arcs (lines) making up a critical path
ta Pointer on the timing path to consider

EXAMPLE set detail [ttv_GetPathDetail $path]

ttv_GetTimingDetailProperty
Property *ttv_GetTim ngDetail Property(Ti m ngDetail *det, char *property)

Returns a property of a timing detail. A Property is a polymorphic type,
the returned type depends on the property code.

ev Pointer on the timing detail
code Property code; for available property codes, see the Ti ni ngDet ai | object
section
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5.7.6. TimingDetail Simulation

ttv_SimulatePath

ttv_SinmulatePath <Tim ngFigure *tvf> <TimngPath *ta> [-force] [-nT

<nunber>] [-plot]

t vf

pat h

-force

- Nt <nunber >

- pl ot

Constructs and saves on disk the spice netlist and stimuli required for
simulation, relative to the given path. This requires all configuration
variables related to simulation to be set correctly. Returns O on success,
lonerror.

Pointer on atiming figure

Pointer on the timing path the spice deck is to be extracted from
The path will be simulated even if it has already been

The number of monte-carlo simulations to be performed

Generated a waveform file for viewing with gnuplot or gwave. Note that
si mUsePrint must be set.

No description

ttv_SimulateCharacPathTables

Ti mi ngPat hTabl e *ttv_Si nul at eChar acPat hTabl es(Ti mi ngFi gure *tvf,

Ti mingPath *tp,

int nmaxsim

tvf
tp
sl opes
capas

maxsi m

Doubl eLi st Ti meVal ue *sl opes, Doubl eLi st CapaVal ue *capas,

Smulates path with all the combinations of slopes and capacitances
values. Returnsa matrix (list of lists) of paths. Each line correspondsto an
input slope and each element of a line to a capacitance. Each path in the
matrix is a replica of the user given path except for the simulated slopes
and delays.

Timing figure of the path
Timing path to smulate

List of dope valuesto use

List of capacitance values to use

maximum number of concurent simulation authorized.
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EXAMPLE set res [ttv_Simul at eCharacPat hTabl es $nyfig $nypath {le-12
3e-12} {1le-15 2e-15} 3]

ttv_DriveSpiceDeck

int ttv_DriveSpi ceDeck(Tim ngFigure *tvf, TinmingPath *path, char
*fil enane)

Constructs and saves on disk the spice netlist and stimuli required for
simulation, relative to a given path. This requires all configuration
variables related to simulation to be set correctly. Returns O on success,

lonerror.
t vf Pointer on atiming figure
pat h Pointer on the timing path the spice deck is to be extracted from
fil enane File where to save the report

ttv_DriveSetupHoldSpiceDeck

int ttv_DriveSetupHol dSpi ceDeck(Ti m ngFi gure *tvf, Tim ngPathLi st
*dat apat h, Ti mi ngPat hLi st *cl ockpathlist, char *fil enane)

Constructs and saves on disk the spice netlist and stimuli required
for simulation, relative to the computation of a setup or hold value.
This requires all configuration variables related to simulation to be set
correctly. Returns O on success, 1 on error.

t vf Pointer on atiming figure

dat apat h Pointer on the data path the spice deck is to be extracted from
cl ockpat hl i st Pointer on the clock path the spice deck isto be extracted from
fil enane File where to save the report

ttv_DisplayActivateSimulation
void ttv_DisplayActivateSi nul ati on(char node)

Enables the construction and simulation of the spice deck of a given
path, when a reporting request occurs for this path. The simulation
columnsin thereport appear automatically except explicitly disabled with
ttv_Di spl ayPat hDet ai | H deCol unm.
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node yes Or no to activate or deactivate spice deck construction and simulation

ttv_Simulate_AddDelayToVT

void ttv_Simul ate_AddDel ayToVT(Ti m ngFi gure *tvf, Tim ngPath *pth,
Ti m ngEvent *| atch)

Applyed on the path, indicateto CPE to add a measureto retreive the delay
to VT of the ending node of pt h which isa command generating the event
| at ch on the latch.

The value can be retreived using the corresponding TimingPath property
after the ssimulation is done.

t vf Pointer on atiming figure.
pt h Pointer on the timing path.
| at ch Event of the latch generated by the ending node of pt h.

ttv_Simulate_FoundSolutions
int ttv_Sinulate FoundSol utions()

Returns the number of path activation solutions found by CPE.

0 means the path can not be activated henceit is a fal se path.

Morethan 1 solution, means CPE tried to find the best solution depending
on whether the path was a max or a min path between those solutions.
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5.7.7. TimingSignal Access

ttv_GetTimingSignalListByNet

Ti mi ngSi gnal Li st *ttv_Get Ti m ngSi gnal Li st ByNet (Ti m ngFi gure *tvf, char
*nane)

Retreives a timing signal list from a net name
t vf Pointer on atiming figure

nane Name of the timing signal to retrieve. Should repect the naming
conventions defined with avtCaseSensitive and avtVectorize
configuration variables.

EXAMPLE set siglist [ttv_GetTi mngSignal Li stByNet $fig net045]

ttv_GetTimingSignal

Ti mi ngSignal *ttv_Get Ti m ngSi gnal (Ti mi ngFigure *tvf, char *nane)
Retreives a timing signal fromthe timing figure; returns NULL on failure.

t vf Pointer on atiming figure

nane Name of the timing signal to retrieve. Should repect the naming
conventions defined with avt CaseSensitive and avtVectorize
configuration variables.

EXAVPLE set sig [ttv_GetTim ngSignal $fig net045]

ttv_GetTimingSignalList

Ti mi ngSi gnal Li st *ttv_GetTi mi ngSi gnal Li st (Ti m ngFigure *tvf, char *type,
char *| ocation)

Retreives a list of timing signals of a given type and location

t vf Pointer on atiming figure

type connect or, precharge, | at ch, command Or br eakpoi nt

| ocati on interface,internal orall

EXAMPLE set ext | atches [ttv_GetTi mi ngSignal Li st $fig I atch
i nterface]
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ttv_GetClockList
Ti mi ngSi gnal Li st *ttv_Get d ockLi st (Ti m ngFi gure *tvf)

Returns the list of signals marked as clock in a given timing figure, with a
create_cl ock command for example. Returns an empty list if the timing
figureis NULL, or if there are no clock connectors.

t vf Pointer on atiming figure

EXAVPLE set clock_list [ttv_GetC ockList $fig]

ttv_GetTimingSignalProperty
Property *ttv_Get Ti m ngSi gnal Property(Ti mi ngSignal *fig, char *code)

Returns a property of a timing signal. A Property is a polymorphic type,
the returned type depends on the property code.

fig Pointer on the timing signal
code Property code; for available property codes, see the Ti ni ngSi gnal object
section

ttv_GetLatchAccess

doubl e ttv_GetLat chAccess(Ti m ngFigure *tvf, TimngSignal *latch, char
dir, TimngSignal *command, char *mi nmax)

Returns a latch's intrinsic access delay, from command to latch output

t vf Pointer on atiming figure

| atch Pointer on the latch to consider

dir Indicates that the access delay isgiven for thefal | i ng or ri si ng edge of
thelatch node. Usebot h to be able to choose between min and max values.

command Associated command node; if NULL, all commands will be considered

m nmax mi n or max; defines if min or max value is to be chosen when there are

multiple choices.

EXAMPLE set intrinsic [ttv_GetlLatchAccess $fig $Itl falling $contl
m nj
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ttv_GetLatchSetup

doubl e ttv_GetLatchSetup(Ti m ngFigure *tvf, TimngSignal *latch, char
dir, TimngSignal *conmmand)

Returns a latch's intrinsic setup constraint, from latch input to command

t vf Pointer on atiming figure

| at ch Pointer on the latch to consider

dir Indicates that the setup constraint isgiven for thef al I i ng or ri si ng edge
of the latch node. Use bot h to be able to choose between min and max
values.

command Associated command node; if NULL, all commands will be considered

m nmax mi n or max; defines if min or max value is to be chosen when there are

multiple choices.

EXAMPLE set intrinsic [ttv_GetLatchSetup $fig $It1 falling $coni]

ttv_GetLatchHold

doubl e ttv_GetLat chHol d(Ti mi ngFigure *tvf, TimngSignal *latch, char dir,
Ti mi ngSi gnal *conmand)

Returns a latch'sintrinsic hold constraint, from latch input to command

t vf Pointer on atiming figure

| at ch Pointer on the latch to consider

dir Indicates that the hold constraint is given for thef al 1'i ng or ri si ng edge
of the latch node. Use bot h to be able to choose between min and max
values.

command Associated command node; if NULL, all commands will be considered

m nmax mi n or max; defines if min or max value is to be chosen when there are

multiple choices.

EXAMPLE set intrinsic [ttv_GetLatchHold $fig $It1 falling $coni]
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ttv_GetSignalCapalL.ist
Doubl eLi st *ttv_Get Si gnal CapaLi st (Ti ni ngSi gnal *tvs)

Returnsthelist of capacitance values (in Farads) for agiventiming signal.
Values are given in the order: nominal, min and max for rise transition
then nominal, min and max for fall transition.

tvs Pointer on the timing signal to consider

EXAMPLE set capa_ list [ttv_GetSignal Capali st]

ttv_GetFullSignalNetName
char *ttv_Get Ful | Si gnal Net Name( Ti mi ngFi gure *tvf, TiningSignal *tvs)

Returns the full hierarchical net name of a given timing signal. Returned
name isto be pasted for further use. Up to 16 full names are kept in order
to reduce memory consumption.

t vf Pointer on atiming figure
tvs Pointer on the timing signal to consider
EXAMPLE set nane [ttv_Get Ful | Si gnal Net Name $fig $sig]

ttv_GetFullSignalName
char *ttv_Get Ful | Si gnal Name(Ti mi ngFi gure *tvf, Tim ngSignal *tvs)

Returnsthefull hierarchical name of a given timing signal. Returned name
is to be pasted for further use. Up to 16 full names are kept in order to
reduce memory consumption.

t vf Pointer on atiming figure
tvs Pointer on the timing signal to consider
EXAMPLE set nane [ttv_Get Ful | Signal Nane $fig $sig]
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5.7.8. TimingEvent Access

ttv_GetTimingEventProperty
Property *ttv_Get Ti m ngEvent Property(Ti mi ngEvent *ev, char *code)

Returns a property of a timing event. A Property isa polymorphic type, the
returned type depends on the property code.

ev Pointer on the timing event
code Property code; for available property codes, see the Ti ni ngEvent object
section

ttv_GetLatchCommands

Ti mi ngEvent Li st *ttv_GCet Lat chCommands( Ti mi ngSi gnal *tvs)
Returns the list of commands enabling writing in a given latch

ts Pointer on the latch to consider

EXAMPLE set comlist [ttv_GetLatchCommands $It 1]

ttv_GetLatchEventCommands
Ti mi ngEvent Li st *ttv_GCet Lat chEvent Commands(Ti m ngSi gnal *tvs, char dir)

Returns the list of commands enabling writing of a specific transition in

agiven latch
tvs Pointer on the timing signal to consider
dir u or d; transition to be written
EXAMPLE set comlist [ttv_GetlLatchCommands $It1 u]
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5.8. Static Timing Analysis

5.8.1. Stability Back-Annotation

stb
StabilityFigure *stb(TimngFigure *tf)

Launchesthe static timing analysis, based upon SDC and INF constraints.
The analysis can be tuned with configuration variables through
avt _Confi g (). Thefunctionreturnsa stability figure, whichisa mapping
of stabilty information (switching windows) on the timing figure.

tf Pointer on the timing figure the analysisis to be run on

stb_LoadSwitchingWindows

StabilityFigure *stb_LoadSw t chi ngW ndows( Ti m ngFi gure *tvf, char
*fil enane)

Reads an STOfile (. st o extension), result of a static timing analysis (st b
funcion). Back-annotates (maps) a timing figure with stability information.
Warning: it is not yet compatible with fal se paths configuration.

t vf Pointer on the timing figure to back-annotate

fil ename Name of the STO fileto load

stb_FreeStabilityFigure
void stb_FreeStabilityFigure(StabilityFigure *sf)
Deletes a stability figure from memory

sf Pointer on the stability figure to be freed

stb_GetStabilityFigureProperty

Property *stb_GCet StabilityFi gureProperty(StabilityFigure *sf, char
*property)

Returns a property of a stability figure. A Property is a polymor phic type,
the returned type depends on the property code.
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sf Pointer on the stability figure.
code Property code; for available property codes, see the St abilityFigure
object section.
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5.8.2. Violations

stb_DisplayErrorList

void stb _DisplayErrorList(FILE *f, StabilityFigure *stbfig, double
mar gi n, int nberror)

Prints a report of signals presenting timing violations (setup and hold)

f File where to save the report, st dout for standard output
stbfig Pointer on a stability figure
mar gi n Value below which a setup/hold slack is reported as a violation. For

example, if the margin is 100ps (100e-12 second), a signal with a setup or
ahold slack below 100ps will be reported as a violation.

nberror Maximum number of reported violations

stb_GetErrorList

Ti mingSi gnal List *stb GetErrorList(StabilityFigure *sf, double margin,
i nt nberror)

Returns a sorted list of the signals having the wor st violations.
sf Pointer on a stability figure

mar gi n Value below which a setup/hold slack is reported as a violation. For
example, if the margin is 100ps (100e-12 second), a signal with a setup or
ahold slack below 100ps will be reported as aviolation.

nberror Maximum number of reported violations

stb_GetSetupSlack
doubl e stb_Get Set upSl ack(StabilityFigure *fig, char *signame, char dir)

Returns the setup slack value of a given signal. If there is no setup slack
value, -1 isreturned.

fig Pointer on a stability figure
si gnane Name of the signal to consider
dir u, d or ?; reports slack value for agiven transition
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stb_GetHoldSlack
doubl e stb_Get Hol dSl ack(StabilityFigure *fig, char *signame, char dir)

Returns the hold slack value of a given signal. If there is no hold slack
value, -1 isreturned.

fig Pointer on a stability figure
si gnane Name of the signal to consider
dir u, d or ?; reports slack value for agiven transition

stb_DisplaySlackReport

stb_DisplaySl ackReport <FILE *file> <StabilityFigure *stbfig> [-from
<nodenane>] [-to <nodenane>] [-thru_node <nodenane>] [-dir <dir>] [-
nbsl acks <nb>] [-margin <nargi nval >] [-noprechlag] [common-options]
or

stb_DisplaySl ackReport <FILE *file> -slacks <stabilityslackslist> [-
nbsl acks <nb>] [comon-options]

common- opt i ons:

[-setuponly] [-holdonly] [-sinple] [-summary] [-displaythru] [-

di spl aymar gi ns]

bsol ete but still working:

stb_DisplaySl ackReport (FILE *f, StabilityFigure *stbfig, char *start,
char *end, char *dir, int number, char *node, TineVal ue nargin)

Retreives and prints or only prints a slack report.
file File where to save the report, st dout for standard output.
stbfig Stability figure.
- from <nodenane> DATA VALID start point (clock or input pin).
-t o <nodename> DATA VALID end point (latch, precharge, output or directive node).

-t hru_node nodename DATA VALID access node when the DATA VALID is an acces path.

-dir <dir> Start and end points transitions, u, d, ?. z or / can be added to the usual
direction to respectively display only HZ slacks or only non-HZ slacks.
Default is ?2.

- nbsl acks <nb> Maximum number of reported setup and hold slacks. Default is unlimited
(<nb><=0).
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-mar gi n <margi nval > Vaue below which a setup/hold slack is reported as a violation. For

- nopr echl ag

common- opt i ons:
-setuponly

- hol donl y
-summary

-di spl aythru

-di spl aymar gi ns

-sinple

EXAMPLE

obsol ete options:

node

example, if the margin is 100ps (100e-12 second), a signal with a setup or
ahold slack below 100ps will be reported as aviolation. Default iS0.

Removes dacks whose DATA VALID passes thru transparent precharges
when DATA VALID isan access.

Displays only setup slacks.
Displays only hold slacks.
Displays only the summary of the slacks.

Displays access node in the summary if the DATA VALID path is an
access.

Displays the path margins and the intrinsic margin in the summary.
Displays less detailed lack details by hiding period change operations.

To display an already obtained StabilitySlack list:

stb_Di spl aySl ackReport  $nyfile -slacks $nyslackli st

di splaythru -sinmple -sumrary -di spl aymar gi ns

To display a slack report:

stb_Displ aySl ackReport $nmyfile $sf -margin 100e-9 -from
myclock -to nmylatch -dir ?f -sinple

Selects the displayed slack types. set up, hol d, al | , mar gi ns, sunmary
setup, sunmary hold Or sunmary all. all means setup and hol d.
mar gi ns Will show in the summary the internal margins used for the slack
computation. t hr u showsin the summary the latch through which the data
arrives as well as the latch command which enables this data.

stb_DisplayCoverage

stb_Displ ayCoverage <FILE *file> <StabilityFigure *stbfig> [-detail]

file

stbfig

Printsa coverage report concerning all the signals checked or not checked
in the design.

File where to save the report, st dout for standard output.

Stability figure.
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-detai | Output the list of the signals not checked.

EXAVPLE st b_Di spl ayCover age stdout $sfig -detai

stb_GetSlacks

<StabilitySlackList *> stb _Get Sl acks <StabilityFigure *stbfig> [-from
<nodenane>] [-to <nodenane>] [-thru_node <nodenane>] [-dir <dir>] [-
nbsl acks <nb>] [-margin <nargi nval >] [-noprechlag] [-setuponly] [-

hol donl y]

bsol ete but still working:

StabilitySl ackList *stb GetSlacks(StabilityFigure *stbfig, char *start,
char *end, char *dir, int number, char *node, TineVal ue nargin)

Returns a list of stability slack objects.
stbfig Stability figure.
- from <nodenane> DATA VALID start point (clock or input pin).
-t o <nodename> DATA VALID end point (latch, precharge, output or directive node).

-t hru_node nodename DATA VALID access node when the DATA VALID is an acces path.

-dir <dir> Start and end points transitions, u, d, ?. z or / can be added to the usual
direction to respectively display only HZ slacks or only non-HZ slacks.
Default is?7?.

- nbsl acks <nb> Maximum number of retreived setup and hold slacks. Default is unlimited
(<nb><=0).

-mar gi n <margi nval > Vaue below which a setup/hold slack is reported as a violation. For
example, if the margin is 100ps (100e-12 second), a signal with a setup or
ahold slack below 100ps will be reported as aviolation. Default iS0.

-nopr echl ag Removes dacks whose DATA VALID passes thru transparent precharges
when DATA VALID isan access.

-setuponly Retreives only setup slacks.

- hol donl y Retreives only hold slacks.

EXAVPLE set sl [stb_GetSlacks $sf -from ck -to end* -setuponly -
nbsl acks 10]
Obsol ete:

set sl [stb_GetSlacks $sf * * ?2? 0 setup 100e-9]
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stb_FreeSlackList
void stb _FreeSl ackLi st(StabilitySlackList *cl)
Freesa list of stability slack objects.

cl slack object list

stb_GetSlackProperty
Property *stb_Get Sl ackProperty(StabilitySlack *so, char *property)

Returns a property of a slack object. A Property is a polymorphic type, the
returned type depends on the property code.

SO Pointer on the slack object
code Property code; for available property codes, see the StabilitySl ack
object section

stb_SortSlacks

<StabilitySlackList *> stb _SortSlacks [<StabilitySlackList *> | 1]
[<StabilitySl ackList *> |2]

Concatenatesthe given slack listsand sortstheresulting list fromthe wor st

slack to the best.

11, 12, ... StabilitySlack list to merge and sort.

EXAMPLE set result [stb_Sort Sl acks $sl acklistl $sl acklist?2
$sl ackl i st 3]

stb_ComputeSlacks

<StabilitySlackList *> stb _ConputeSl acks <StabilityFigure *sf> <char
*dat aval i d> <operati on> <char *dat arequi red> [options]

or

<StabilitySlackList *> stb_Conput eS|l acks <Ti m ngPat hLi st *dat aval i d>
<oper ati on> <Ti m ngPat hLi st *dat arequi red> [opti ons]

opti ons:

[-nextperiod] [-margin <val >] [-nosync]

Computes slacks for a combination of data valid path list and required
path list.
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sf
dataval id
dat ar equi r ed

operation

opti ons:

-margin <val >

- next peri od

- nosync

EXAMPLE

The data valid path and data required path can be given as a specification
or directly asa path list.

A specification is a string containing the arguments to be given to the
ttv_ProbeDelay API without mentioning the Timing Figure argument
which is deduced from the Sability Figure. If "-min" or "-max" is not
specified in a specification, "-max" for data valid and "-min" for data
required is assumed for bef ore operation and the opposite for aft er
operation.

Stability figure.
DATA VALID specification or path list.
DATA REQUIRED specification or path list.

Operation to do between the two lists. Vaue can be before or after.
bef or e corresponds to a setup and af t er to ahold.

Adds an additionnal margin to the calculus. The higher the margin the
worse isthe slack values. If anegative valueis given and the datariquired
path ends on the command of the dalavalid path end latch, the UTD latch
to command intrinsic margin iswill be used.

If the data required path and the data valid path comes from the same clock
edge, tellsthe API that the data required is generated by the next cycle.

Disables all kind of guessed data required period changes done
automatically by the API hence the given paths are compared directly.

By using the specifications:

set slacks [stb_ConputeSlacks $sf "{-con=ck* -access-
| at ch=convl at convsig}" before "{ckl convck convsig} -dir ?
d" -margin 1ps]

By using the path lists:

set sl acks [stb_ConputeSl acks $data_paths_mn after
$cl ock_path_nmax -margi n 2ps -nextperi od]

stb_FindLagPaths

stb_FindLagPaths <file> <slacklist> [-margin <value>] [-lagmargin
<val ue>] [-maxdepth <nunber>] [-cl osingpath]

Reportsthe lag paths for each given slack. This API can help find possible
false paths generating data lag hence creating wrong negative slacks.
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file
sl ackl i st

-margi n <val ue>

-l agmar gi n <val ue>

- maxdept h <nunber >

-cl osi ngpat h

EXAMPLE

File where to save the report, st dout for standard output.
List of dacksto analyse.

Only analyse slacks whose value is lower than or equal to val ue. Default
is1s(i.e. al given dacks).

Only analyse slackswhere the datalag value is greater than val ue. Default
isO.

Stop backtracking after amaximum of nunber pathsfor each slack. Default
is3.

Displaysthe closing clock path in case of huge lagswhere the latch closing
isresponsible for the lag maximum value.

stb_FindLagPaths stdout $myslacks -lagmargin 100e-12

stb_DriveReport

void stb DriveReport(StabilityFigure *stbfig, char *fil enane)

stbfig

filenane

Drives a report file corresponding to a stability figure
Stability figure

File where to save the report
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5.9. Statistical Runs

5.9.1. MonteCarlo Runs

avt_SetMainSeed
voi d avt _Set Mai nSeed(i nt val ue)

Sets the main seed to use when evaluating random mathematical function
with monte-carlo runs enabled. The main seed is used for anything but
model parameters in a ".mcparam” spice section concerning transistor
model alterations. This function goal is to enable the reproducibility of

past results.
val ue seed value.
EXAMPLE avt _Set Mai nSeed 123456

avt_GetMainSeed
int avt_Get Mai nSeed()

Returns the main seed used to evaluate random mathematical function
with monte-carlo runs enabled. The main seed is used for anything but
model parameters in a ".mcparam” spice section concerning transistor
model alterations. This function goal is to enable the reproducibility of
past results.

This function must be called after HiTas execution.

EXAVPLE puts [avt_Get Mai nSeed]

avt_SetGlobalSeed
voi d avt _Set @ obal Seed(i nt val ue)

Sets the seed to use when evaluating random mathematical function with
monte-carlo runs enabled. Global seed is used only for parametersin a
".mcparam” spice section concerning transistor model alterations. This
function goal isto enable the reproducibility of past results.

val ue seed value.

EXAVPLE avt _Set d obal Seed 654321
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avt_GetGlobalSeed

int avt Get d obal Seed()

EXAMPLE

Retur nsthe main seed used to eval uate random mathematical function with
monte-carlo runs enabled. Global seed is used only for parametersin a
".mcparam” spice section concerning transistor model alterations. This
function goal isto enable the reproducibility of past results.

This function must be called after HiTas execution.

puts [avt_GCet G obal Seed]

runStatHiTas

runSt at Hi Tas <nunberof runs> [ -sl avescri pt <name>] [-jobscript <name>] |-
datafile <name>] [-increnmental | -override]

nunber of runs

-jobscript <nane>

Initiates monte-carlo statistical timing runs through the call of several
independent hitas (slave) runs.

This command creates a master process which will centralize all the
different monte-carlo results.

The TCL variable sst a_Mast er Pat h is available in the slave runs and
indicates the directory where the master script is run.

Scheduling description of the jobs define as <total nunber of
runs>: <maxi mum number of parallel runs> torun. Or simply the
number of run desired if no parallelism is wanted.

Script file name. This script is called to spawn each slave runs. By default
the slave scripts run on the same machine in separate sub-directories.

-sl avescri pt <nanme>The slave monte-carlo script name which run a single monte carlo job.

-datafil e <nane>

-increnent al

-override

EXAMPLE

This argument can be used if the slave script is not the one using the API
runStatHi Tas. By default it's the current script.

Result filename. If thefilealready exists, anumber isadded to thefilename
if neither - i ncrement al nor - overri de are specified. By default the name
isset to "ssta data.log".

Force al the results to be added at the end of the data file preserving
previous results.

Overrides existing datafile.

runStat H Tas 500:2 -slavescript slave-script.tcl -datafile
nont e- dat a. | og
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Runs 500 sl ave-script.tcl (2 max in paralel) with the result file
nmont e- dat a. | og.

avt_McPostData
voi d avt _MPost Dat a(char *nsqQ)

Used by a slave monte-carlorun, tellsthe master to writethe given message
(result) to theresult file.
This function exits the slave script.

nmsg Message to send.
EXAMPLE avt _McPostData [list $nyworstsetupslack $mywor st hol dsl ack]
avt_Mclinfo

void avt Ml nfo(char *nsQ)
Used by a slave monte-carlo run, tells the master to display/log the given
message.
The message does not go to the result file.

nmsg Message to send.

EXAVPLE avt _McInfo "Running into STA stage"

5.9.2. MonteCarlo Analysis

ssta_ToolBox

ssta_Tool Box [-parsedatafile] [-getfield <filednune] [-getdistrib]

[ opti ons]

opti ons:

[-val ues <valuelist>] [-filenane <fnane>]

[ - parsefunction <funcnane>] [-fixedrange <tine>] [-nbrange <numnber >]

Handles various operations related to statistical timing analysis results.

-parsedatafile Reads a SSTA data file and returns its content as a list (one entry per
SSTA run) of 2 element lists with the SSTA run number and the line
corresponding to the SSTA run from the file: {{ <ssta run number> <file

line>} {..} ..}.
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-getdistrib Returns a distribution from the list of values. The distribution is alist of
list with 5 elements: {{<low range value> <high range value> <number
of occurence> <cumulative number of occurence> <cumulative % of
occurence>} {...} ..}.

-getfield Reads and returns the <f i | ednun»'th field of each line of afile: {<linel
<fil ednunp field value> <line2 field value> ...}.
opti ons:

-val ues <val uel i st >List of valuesto use.
Works with - get di stri b.

-filename <fname> Filename of thefileto read from or to driveto.
Workswith - getfi el d, - parsedat afi | e.

- parsef uncti on Function name to run while parsing result file. Each line parsed is feed

<f uncnane> to the function as one argument which is alist with 2 values: {<ssta run
number> <file line>}. When - par sef uncti on is used, the API returns
nothing.

Works with - par sedat afi | e.

-nbrange <nunber>  Specifies the number of range to use when building a distribution. The
default value is 20.
Works with - get di st ri b.

-fixedrange <time> Specifiesarangelength rather than arange number to build a distribution.
Works with - get di st ri b.

EXAMPLE ssta.ToolBox -getdistrib -values {1351 8}

ssta_PathReport

Usage 1. ssta PathReport -senddata <path |ist> <nmethodnanme>
Usage 2: ssta PathReport -display <ssta result file> <fil edescriptor>

Sends a predefined monte-carlo result from a given path list to the master
ssta script or drives a report from predefined sent data file.

Usage 1.

- senddat a <pat hSends a predefined result extracted from the given <path 1i st >. <path
l'i st> <met hodname> |jst> is standard path list obtained thru ttv_GetPaths for instance. Only
one method (kind of results to output) exists for now called "simple".

Usage 2:
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-di spl ay <sst aUses the predefined data writen into result file <ssta result file>to

resul t file>output a specific report concerning the path monte-carlo characteristics.

<filedescriptor>  tj|edescriptor> if the result of a"fopen" command call in with the
report will be written.

EXAMPLE ssta_ToolBox -senddata $mypathlist smple

ssta_SlackReport

Usage 1. ssta_SlackReport -senddata <stability figure> <met hodnane> Usage
2: ssta_SlackReport -display <ssta result file> <filedescriptor> Usage 3:
ssta_Sl ackReport -plot <ssta result file> <output fil enane>

Sends a predefined monte-carlo result from a given path list to the master
ssta script or drives a report from predefined sent data file.

Usage 1.
- senddat a Sends a predefined result extracted from the given <stabi | ity fi gure>.

<stability figure>Only onemethod (kind of resultsto output) existsfor now called "simple".
<met hodname>

Usage 2:
-di spl ay <sst aUses the predefined data writen into result file <ssta result file>to
result file>output a specific report concerning the path monte-carlo characteristics.

<filedescriptor>  tj|edescriptor> if the result of a"fopen" command call in with the
report will be written.

Usage 3:
-plot <ssta resultUsesthe predefined data writen into result file <ssta result file>to
file> <out put output a gnuplot view of the distributions of worst setup and hold slacks.
fil ename> The gnuplot file output are prefixed with <out put  fi | ename>.
EXAMPLE ssta_ToolBox -senddata $stbfig smple

or

ssta SlackReport -plot "ssta data.log” "distrib"
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5.10. Timing Abstraction

5.10.1. Blackbox Modelling

tma_GetConnectorAxis

Doubl eLi st *t ma_Get Connect or Axi s(Ti m ngFigure *tvf, char *type, char
*nane)

Returns the defined connector axis set for a connector/signal.

If no axis have been defined for the signal or the signal does not exist, the
returned list contains only one element with value - 1.

Thereisan exeption if the signal isan internal clock and no axisis defined
for it. In this case, the slope max of the clock is returned.

fig Pointer on the timing figure.

type Type of axis: sl ope Or capaci t ance

name Name of the signal.

EXAVPLE set slopeaxis [tma_Get ConnectorAxis $fig sl ope ck]
tmabs

Ti m ngFi gure *tmabs <Ti m ngFi gure *fi g> <Behavi oral Fi gure *befig>

<cl ocks> <i nput s> <out puts> [fl ags]

or

Ti m ngFi gure *tmabs <Ti m ngFi gure *fig> \[-behavi our <bef>] \[-cl ocks
<clocklist>] \[-inputs <inputlist>]

\[-outputs <outputlist>] \[-internal <internallist>] [flags]

Generates a characterization from a timing database and associates
functionality if provided.

It returns a blackbox timing figure with constraints at the interface of the
circuit.

The constraints generated can be filter by input, output and/or clock
connectors.

Generated clocks are handled and simulations can also be used thru CPE
to get spice precise results for the circuit characterisation.

fig Pointer on the timing figure to be blackboxed.

befig Pointer on the behavioral figure to associate with the blackbox. Set to NULL
if noinfoisavailable.
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cl ocks
i nputs
out put's
fl ags:

-sinmul ate <list>

- maxsi m <nunber >

- enabl ecache

-scal eval ues <list>

-ver bose

-detailfile
<fil enane>

-m nonly

- maxonly
-setuponly

- hol donl y

- dunpdt x

-exi tonerror

-i gnoremar gi ns
-detectfal sepath

-addpi ns <pinlist>

list of clock namesto consider in the timing figure.
list of input names to consider in the timing figure.

list of output names to consider in the timing figure.

Indicates what to simulate. <l i st> is a list of path description. A path
description is a list of 1 or 2 pin names. The list looks like { pi n_name
rel at ed_pi n_name} following .lib convention. if therelated pin_nameis
omited it is considered to be *.

Maximum number of parallel simulations to launch to speed up
characterisations done with simulations.

Enables the use of a cache file with already simulated path delays to
continue a previously stopped run.

Givesalist of factorsto use to computed default slope and capacitance axis
in case they are not specified in the information file.

Enables verbose mode.

Drives in the file <fil ename> the detail of the paths used for each
characterisation.

Computes only min delays.

Computes only max delays.

Computes only setups.

Computes only holds.

Drive the computed blackbox at the end of the process.

Exit on any error. Most likely simulation errors.

Dot not add defined path margins to the computed/simulated delays.
Run a falsepath detection prior to begin the blackbox creation.

Add non existing connectors into the blackbox. Direction of pins can
be defined in the list. eg. input0 inputl i output o . See
tt v_AddConnect or for available pin directions.
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EXAMPLE set bbox [tmabs $tf NULL * * * -maxsim4 -sinulate * -verbose
- enabl ecache]

tma_SetMaxCapacitance

voi d t ma_Set MaxCapaci t ance( Ti m ngFi gure *bbox, char *nane, CapaVal ue
val ue)

Sets the max capacitance to report in .lib file.

bbox Blackbox timing figure.

nane Name of the connector (can be aregular expression).

val ue Capacitance value

EXAMPLE set slopeaxis [tma_Get ConnectorAxis $fig slope ck]
lib_DriveFile

void lib DriveFile(List *fig_list, List *befig |list, char *file, char
*del ayt ype)

Saves a list of blackboxed timing figureson disk, ina single. 1i b file

fig_list List of timing figuresto print in the . I i b file. For a single timing figure,
use alist of one element (example given below)

befig_list List of behavioral figuresto associate with the timing figures. There should
be a one-to-one correspondence between the elementsin befi g | i st and
fig_list, and there should be the same number of elements if the two
lists. Use NULL to fill thegapsinbefig_li st.

file Name of the. I i b fileto create

del ayt ype Defines if the cel | _rise and cel | _fall timing groups will have only
maximum delays (max), minimum delays (i n) or both (bot h).

EXAVPLE lib_DriveFile [list $bbox] NULL cpu.lib max

lib_DriveHeader
void |ib _DriveHeader (TimngFigure *fig, FILE *file, char *I|ibnane)

Printsa. | i b header in afile, regarding to the information present in the
given timing figure
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fig Pointer on the timing figure to consider
file Pointer on the file where to print the . I i b header
l'i bnane Nameto be putinthel i brary statement of the. I i b header

lib_CanonicPinName
char *lib_Canoni cPi nNanme(char *nane)

Adapts pin namesaccordingtothe. | i b syntax (typically busdelimiter are
replaced by _)

name Pin's name

5.10.2. Greybox Modelling

ttv_GetConstraints

Ti mi ngConstraintList *ttv_GetConstraints(Ti m ngFigure *tf, char
*i nput connector, char *towhat)

Computes the constraints at the interface of a timing figure. Returns a list
of TimingConstraint.

tf Timing figure
i nput connect or Connector whose constraints must be computed
t owhat Ending path nodetypes, can beamix of | at ch, pr echar ge, cl ockgat i ng,

precharge or al |

EXAMPLE set cl [ttv_GetConstraints $fig * all

ttv_FreeConstraints

ttv_FreeConstraints <all obj>

Frees the constraints.
al | obj Constraint objectsto free
EXAMPLE ttv_FreeConstraints $myconstraints

205



HITAS Reference Guide

ttv_GetTimingConstraintProperty

Property *ttv_Get Ti mi ngConstrai nt Property(Ti m ngConstraint *co, char
*property)

Returns a property of a timing constraint. A Property is a polymorphic
type, the returned type depends on the property code.

co Pointer on the timing constraint
property Property code; for available property codes, see the Ti mi ngConst r ai nt
object section
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5.11. Crosstalk DB Browsing

5.11.1. Building statistics

ctk_LoadAggressionFile
voi d ctk_LoadAggressionFile(StabilityFigure *stbfig)

Loads the crosstalk database (generated with st b in crosstalk mode), and
back-annotates a stability figure

stbfig Pointer on the stability figure to back-annotate

ctk_LoadCrosstalkResults
ctk_LoadCrosstal kResults <tim ngfigure>

Puts the UTD in the same state as after the crosstalk
analysis was done. The corresponding StabilityFigure is returned.
Functions 'ttv_LoadCrosstalkFile', 'stb_LoadSwitchingWindows then
‘ctk_LoadAggressionFile' are called to do this action.

timngfigure TimingFigure to put into post-crosstalk analysis state

EXAVPLE set stabfig [ctk_LoadCrosstal kResults $nyUTD] .

ctk_DriveStatCtk
void ctk_DriveStatCtk(StabilityFigure *stbfig)
Drivesa. ct k crosstalk analysis report file

stbfig Pointer on the stability figure associated

ctk_BuildCtkStat
void ctk_BuildCtkStat(StabilityFigure *stbfig)
Builds the internal crosstalk table of statistics for events and delays

stbfig Pointer on the stability figure associated
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5.11.2. Browsing statistics

ctk_GetStatNodeProperty

Property *ctk_GCet St at NodeProperty(StabilityFigure *stbfig, int index,
char *property)

Returns a property of a crosstalk node. A Property is a polymor phic type,
the returned type depends on the property code.

stbfig Pointer on a stability figure

i ndex Number between 1 and the value returned by
ct k_Get Nunber OF Ct kSt at Node

property Property code; for available property codes, see the St at Node object
section

ctk_GetNumberOfCtkStatNode
int ctk_Get Nunmber OF Ct kSt at Node( StabilityFigure *stbfig)
Returns the number crosstalk node statistics

stbfig Pointer on a stability figure

ctk_GetCtkStatNodeFromEvent

int ctk GetCtkStat NodeFronEvent (StabilityFigure *stbfig, TiningEvent
*event)

Returns the crosstalk statistic index of a given timing event
stbfig Pointer on a stability figure

event Pointer on atiming event

ctk_GetNumberOfCtkStatLine
int ctk _Get NumberOfCtkStatLine(StabilityFigure *stbfig)
Returns the number crosstalk delay statistics

stbfig Pointer on a stability figure
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ctk_GetStatLineProperty

Property *ctk _GetStatLineProperty(StabilityFigure *stbfig, int index,
char *property)

Returns a property of a crosstalk delay line. A Property is a polymorphic
type, the returned type depends on the property code.

stbfig Pointer on a stability figure

i ndex Number between 1 and the value returned by
ct k_Get Nunmber OfF Ct kSt at Li ne

property Property code; for available property codes, see the St at Li ne object
section
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5.11.3. Sorting statistics

ctk_SortCtkStatLine

void ctk SortCtkStatLine(StabilityFigure *stbfig, char *criterion)
Sorts crosstalk delay statistics according to various criteria

stbfig Pointer on a stability figure

criterion ABSCLUTE_DELAY, ABSCLUTE_MAX_DELAY, ABSCLUTE_M N_DELAY,
RELATI VE_DELAY, RELATI VE_MAX_DELAY, RELATI VE_M N_DELAY,
ABSCLUTE_SLCPE, ABSCOLUTE_MAX_SLCPE, ABSCLUTE_M N_SLCPE,
RELATI VE_SLOPE, RELATI VE_MAX_SLOPE oOr RELATI VE_M N_SLCOPE.

210



HITAS Reference Guide

5.11.4. Getting aggressors

ctk_GetAggressorList

AggressorList *ctk Get AggressorlList(StabilityFigure *stbfig, TinmngEvent
*event)

Returns the list of all the aggressors of an event. This list must be freed
with the ct k_Fr eeAggr essor Li st command.

stbfig Pointer on a stability figure

event Pointer on atiming event

ctk_GetAggressorProperty
Property *ctk_Get Aggr essor Property(Aggressor *aggressor, char *property)

Returns a property of a aggressor node. A Property isa polymorphic type,
the returned type depends on the property code.

aggr essor Pointer on a aggressor
property Property code; for available property codes, see the Aggressor object
section

ctk_FreeAggressorList
void ctk FreeAggressorlList(AggressorlList *list)
Freesthelist given by ct k_Get Aggr essor Li st

list Pointer on the aggressor list to be freed
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5.12. CPE (path simulation)

5.12.1. Pattern Generation

cpe_DefineCorrelation
cpe_DefineCorrel ati on <net1> <rel ati on> <net 2>

Defines the relation between 2 signals to help computing propagation
condition for simulations.

net 1 First net name.

rel ati on Value'=' meansnet 1=net 2
Vaue" =" means net 1=not(net 2)

net 2 Second net name.

EXAMPLE cpe_DefineCorrelation clk !'= clkb
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Chapter 6. Error Codes

6.1. API

API - 001 Error executing <string> AtLoad Initialize(): <string>

API - 002 Coul d not open dynanic library
reason: <string>

<string>'

API - 003 Cannot read file <string>

APl - 004 Internal error #<decinal >

API - 005 <string>: <decimal > '<string> not defined

API - 006 <string>: <decimal > '<string> already used, primary declaration

line <decimal >, file <string>

API - 007 <string> <decimal > Only int*, void*, double *, char* and FILE* are
accepted

API - 008 <string> <decimal>: illegal format string ' %4character>

API - 009 <string>: <deci mal >: not enough argunents for fornat

API - 010 <string>: <decimal >: only const char* accepted

API - 011 <string>: <decimal >: too many argunents for fornmat

API - 012 <string>: <deci mal >: exclude can't be in a conditional block

APl - 013 <string> <decimal>: '*' doesn't match with type

API - 014 <string>: <deci mal >: function type FILE* doesn't match

APl - 015 <string>: <deci mal >: type of variable '<string> doesn't match

APl - 016 <string>: <decimal > '<string> night be used uninitialized

API - 017 <string>: <decimal > digit '<decinal> doesn't match

APl - 018 <string>: <decimal > string '<string> doesn't match

API - 019 <string>: <decimal > flow '<string> doesn't nmatch

API - 020 <string>: <deci mal >: undefined type '<string>
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<string>: <deci mal >:

si zeof (<string>) is unknown

<string>: <deci nal >:
<string><string> without a cast

assi gnnent from <string><string> to

<string>: <deci nal >:
<string><string>

i nconpati bl e type assi gnnent <string><string>!

ng>: <deci

variabl e '<string> can not be indexed

forbi den operation on this variable type

<string> has an unexpected type

<string> should not be pointers

type of '<string> and '<string> msnatch

'<string> and '<string> should not be pointers

<string> has an unexpected type

unaut hori zed test on type '<string>

interpreter can not cast <string> to <string>

too few argunments for function 'nalloc

too many argunents in function 'nalloc

too few argunments for function 'callfunc

in function cal

call func: only 'char *' pointer type can be used

<string>: <deci nal >:
<string><string>

can not assi gn <string><string> to

ng>: <deci

unknown variable '<string>

unaut ori zed operation on pointers

unaut ori zed operation on type <string><string>

di vision by zero

unaut ori zed operation on type '<string>

API - 021
API - 022
APl - 023
APl - 024
APl - 025
APl - 026
API - 027
APl - 028
API - 029
API - 030
API - 031
API - 032
API - 033
APl - 034
API - 035
API - 036
API - 037
API - 038
API - 039
API - 040
APl - 041
APl - 042
APl - 043

ng>: <deci
<string><stri

can not nake the requested dereference of
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APl - 044 <string>: <deci mal >: can not make the dereference of '<string>

API - 045 <string>: <decimal >: Can not call functions with nore then <deci mal >
argunents

APl - 046 <string>: <decimal > function '<string> <can't be found in the
dynanic libraries

APl - 047 <string>: <decimal >: <string>

APl - 048 error happens at <string>:<deci nal >

API - 049 <string>: <decimal >. variable '<string> already declared in this
scope

API - 050 <string>: <decimal >. type '<string> nust be used as pointer

API - 051 <string>: <decimal > type of '<string> nust be 'FILE *'

API - 052 <string>: <deci mal >: Fatal error while executing program

API - 053 <deci mal > errors. Cannot execute

APl - 054 <string>: <deci mal >: paraneter '<string> is uninitialised

API - 055 <string>: <decimal >. conflicting type for paraneter '<string>
'<string><string>'!="<string><string>

API - 056 <string>: <decimal > return value for void function

API - 057 <string>: <decimal > return value for void function

API - 058 <string>: <deci mal >: conflicting type for return val ue
'<string><string>'!="<string><string>

API - 059 Function '<string> wused in action was not found
Location(s):

API - 060 <string>:<decimal > too many argunments in function '<string>

APl - 061 <string>: <decimal > too few argunents for function '<string>

APl - 062 Sonewhere: function '<string> can't neither be found in interpreter
nor in the dynamc libraries

APl - 063 Sonewher e executing <string>

APl - 064 Error happens at sonmewhere when executing '<string>

API - 065 Error executing TCL function '<string>
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6.2. APl AVT

AVTAPI - 001 could not find netlist '<string> in nenory

AVTAPI - 002 unknown file format '<string> for '<string>

AVTAPI - 003 could not create file '<string>

AVTAPI - 004 could not find connector '<string>

AVTAPI - 005 could not find node for connector '<string>

AVTAPI - 006 Unable to encrypt file '<string>

6.3. API BEG

BEGAPI - 001 nane '<string> does not exist in figure '<string>

BEGAPI - 002 could not find correspondance for instance '<string>

BEGAPI - 003 del ay variable '<string> does not exist

BEGAPI - 004 could not export behaviour '<string> . Current instance behaviour
is not created yet

BEGAPI - 005 behavi our '<string>' already exists

BEGAPI - 006 could not inport behaviour '<string> . It does not exist

6.4. APl CNS

CNSAPI - 001 cone figure <string> al ready | oaded

CNSAPI - 002 transistor Netlist <string> al ready | oaded

CNSAPI - 003 no Cone figure was |oaded for '<string>

6.5. API CTK

CTKAPI - 001 No crosstal k statistics avail abl e

CTKAPI - 002 No crosstalk statistics available for this event.
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CTKAPI - 003 unknown property <string>

CTKAPI - 004 <string> The CTK NETLIST is not set, function ignored

CTKAPI - 005 <string> Error occured when calling function

CTKAPI - 006 <string> Unknown direction '<character>'" using 'u

CTKAPI - 007 <string> Unknown del ay type '<character>' using 'w

6.6. API FCL

FCLAPI - 001 fcl MarkSignal: Illegal marking '<string>

FCLAPI - 002 fcl MarkTransi stor: transistor '<string> does not exist

FCLAPI - 003 fclOrientSignal: multiple orientation on '<string>, resolved to %

6.7. APl GNS

GNSAPI - 001 no corresponding transistor to <string>

GNSAPI - 002 '<string> has an RC networ k!

GNSAPI - 003 connectors discrepancy between “<string> and ~<string>
GNSAPI - 004 nunber of connectors differs between “<string> and "<string>

GNSAPI - 005 gns_AddExt er nal Transi stors, w ong paraneter

GNSAPI - 006 can't reconnect transistor “<string> (°<string>) to signa
<string> (°<string>')

GNSAPI - 007 connector “<string> is on the interface in nodel “<string>', but
the signal seemto be interna

GNSAPI - 008 no instance “<string>: netlist “<string> is flat
GNSAPI - 009 Internal error #<decimal >

GNSAPI - 010 <string> no ground signal can be found in netlist
GNSAPI - 011 no connector “<string> in netlist ~<string>

GNSAPI - 012 gns_KeepBest | nst anceDel ayAVE : no nodel correspondance
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GNSAPI - 013 gns_KeepBest | nst anceDel ayAVE : no instance founded

GNSAPI - 014 gns_KeepWr st | nst anceDel ayAVEE : no nodel correspondance

GNSAPI - 015 gns_KeepWr st | nst anceDel ayAVE : no instance founded

GNSAPI - 016 connectors <string> and <string> don't conme fromthe sanme signha

6.8. API INF

| NFAPI - 001 you must first use 'inf_SetFigureNane' prior to use other functions
| NFAPI - 002 figure '<string> could not be found

| NFAPI - 003 invalid command state given: '<string>

| NFAPI - 004 m ssi ng cl ock paraneter

| NFAPI - 005 clock '<string> not defined yet

| NFAPI - 006 no period specified for clock '<string> or no default period
| NFAPI - 007 m ssi ng cl ock paraneter

| NFAPI - 008 too many paraneters starting at '<string>

| NFAPI - 009 invalid bypass |ocation given: '<string>

| NFAPI - 010 unknown nmutex type given: '<string>

| NFAPI - 011 unknown crosstal k nmutex type given: '<string>

| NFAPI - 012 no signal elenments in fal sepath

| NFAPI - 013 invalid signal type '<string>

| NFAPI - 014 unr ecogni zed token ' <string>

| NFAPI - 015 unknown section '<string>

| NFAPI - 016 '<string> is not a nunber

| NFAPI - 017 too much values for slope or capa generation

| NFAPI - 018 unknown type given: '<string>

| NFAPI - 019 i nf _Di sabl eTimi ngArc: invalid direction '<string>
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| NFAPI - 020 unknown characteristic '<string>
| NFAPI - 021 bad value '<string> for 'stbUnits'
| NFAPI - 022 Clock '<string> is already defined.
| NFAPI - 023 inf_DefineStability comuand ignored
| NFAPI - 024 m ssi ng paranet er
| NFAPI - 025 invalid parameter '<string>
| NFAPI - 026 unsupported operation requested
| NFAPI - 027 i nconpati bl e tokens given for directive
Using "... with sig rising|falling” or "... beforelafter sig up|down™ is forbidden.
I NFAPI - 028 invalid type '<string>', ignoring this entry
The given type does not apply to this section and can't be handled.
| NFAPI - 029 out of range probability value: %

The probability value must be a value ranging from O to 1.

6.9. APl SIM

SI MAPI - 001 could not find signal '<string> in netlist

SI MAPI - 002 could not find delay of node '<string>

SI MAPI - 003 could not find slope of node '<string>

SI MAPI - 004 aut hori zed type for delay type are SIM MAX and SIM M N

SI MAPI - 005 si m Conput eSet up: sens_d nust be 'U or 'D

SI MAPI - 006 si m Conput eHol d: sens_d nmust be 'U or 'D

SI MAPI - 007 si m Conput eAccess: sens_c nust be 'U or 'D

SI MAPI - 008 Connector '<string> could not be found in netlist.

SI MAPI - 009 "<string> command file is generated with default wapper

SI MAPI - 010 si m_Set Noi seAnanl yseType : noi se_type nust be SIMMN or SIM MAX
SI MAPI - 011 AddSt uckLevel Vector: bad val ue Ox<string> for node <string>
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S| MAPI - 012 AddSt uckLevel : bad val ue '<character>' for node <string>

SI MAPI - 013 AddI nput SI ope param 4: all owed values are SIMRI SE and SIM FALL
S| MAPI - 014 Addl nitLevel param 2: allowed values are 0 and 1

SI MAPI - 015 Unknown sinulator '<string>' . Using HSPI CE

6.10. API STB

STBAPI - 001 unknown direction '<character>

STBAPI - 002 unknown node ' <string>

STBAPI - 003 NULL stbfig used

STBAPI - 004 unknown or inconplete node '<string> . Required: 'setup', °'hold
or "all

STBAPI - 005 valid values for type is 's' (setup) or 'h' (hold)

STBAPI - 006 unknown property <string>

STBAPI - 007 Function '<string> 1is obsolete, no nore maintained and wll be

renoved soon, please use functions related to StabilitySlack objects

6.11. API TMA

TMAAPI - 001 Unabl e to get behavioral figure for '<string>
TMAAPI - 002 Nane '<string> matched no connector in blackbox
TMAAPI - 003 Invalid direction '<character>

6.12. API TTV

TTVAPI - 001 invalid direction for input signal '<character>

adirection should be'u' or 'd'.
TTVAPI - 002 no clock signal defined, no fal se <string> paths check done
TTVAPI - 003 conflicting node type ol d:'<character>'" new '<character>
TTVAPI - 004 type '<character>' is unknown
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TTVAPI - 005 overriding type '<character>'" with '<character>

TTVAPI - 006 subt ype ' <character>' is unknown

TTVAPI - 007 <string> invalid node type '<character>', ttv_AddCustonSi gna
i gnor ed

TTVAPI - 008 nul or negative <string>sl ope set to %gps for |line <string>-><string>
<string>

TTVAPI - 009 <string>: invaliddirection ' '<string>, timnglinecreationignored

TTVAPI - 010 unknown file format '<string> for tinmng file '<string>

TTVAPI - 011 bad value '<string> in 'ttv_ExcludeNodeType

TTVAPI - 012 bad value '<string> in 'ttv_GetMatchingSi gnal

TTVAPI - 013 could not open current directory

TTVAPI - 014 could not load timng figure '<string>

TTVAPI - 015 could not |load crosstalk figure

TTVAPI - 016 timng figure '<string> already |oaded

TTVAPI - 017 could not find tinmng figure '<string> wth tenperature=%g° and
vol t age=%gV

TTVAPI - 018 invalid direction '<string>
a direction should look like \"uu\" (start signal rising, end signal rising) or \"ud
\" (start signal rising, end signal falling) for instance.

TTVAPI - 019 could not find signal '<string> in figure

TTVAPI - 020 no <string> path was found for path <string> -> <string> <string>

TTVAPI - 021 .dtx file for '<string> is needed to run "all path' search

TTVAPI - 022 avai |l abl e values for paraneter 'nminmax' are 'min' or 'nmax

TTVAPI - 023 avail abl e values for paraneter 'all' are 'critic' or 'all

TTVAPI - 024 avai l abl e values for paraneter 'path' are 'path' or 'access

TTVAPI - 025 function '<string> is obsolete, use ttv_GCetPaths

TTVAPI - 026 bad val ue for parameter 'order'.
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TTVAPI - 027 bad val ue for function 'ttv_AutonaticDetailBuild' . Valid values are
"on' and 'of f'.

TTVAPI - 028 bad value '<string> in 'ttv_GCetlLines

TTVAPI - 029 unrecogni zed property '<string>':'<string>

TTVAPI - 030 unrecogni zed property '<string>

TTVAPI - 031 unknown paraneter val ue '<string>

TTVAPI - 032 ttv_Set Ti m ngLi neDel ay: negative slope given (%), set to 0.le-12

TTVAPI - 033 stability error found at node <string> data too |ate by % 1f ps

TTVAPI - 034 ttv_ProbeDel ay: could not find node '<string>

TTVAPI - 035 at | east <deci mal > node nanes are required for the function to run

TTVAPI - 036 could not open file '<string> for witing

TTVAPI - 037 ttv_SetReportUnit: error, setting digits to <deci nal >

TTVAPI - 038 ttv_Set ReportUnit: unknown unit/setup '<string>

TTVAPI - 039 ttv_Set ReportUnit is obsolete, use ttv_SetupReport

TTVAPI - 040 ttv_DisplaySinulation: valid values for node are 'y' or 'n

TTVAPI - 041 ttv_Di spl ayConnect or ToLat chMar gi n: unknown node ' <string>

TTVAPI - 042 no defined cl ocks

TTVAPI - 043 unknown property <string>

TTVAPI - 044 could not | oad cone file '<string>. cns

TTVAPI - 045 Changi ng <string>to % according to UTD

TTVAPI - 046 Changi ng threshol ds according to UTD

TTVAPI - 047 ttv_ProbeDel ay: '<string> nmatched <deci mal > node nanes, function
run can be very |ong

TTVAPI - 048 unknown node type '<string>

TTVAPI - 049 i nconsi stancies in given array and axi s: <deci nal > el enents in array
vs <decimal > in axis

TTVAPI - 050 invalid axis type '<string> . Only slope-slope, slope-ckslope and

sl ope-capa are avail abl e

222



HITAS Reference Guide

TTVAPI - 051 unknown timng figure flag '<string>

TTVAPI - 052 could not find | oaded tining figure '<string>

TTVAPI - 053 Wong order list format. Should be a list of globalseed-Iocal seed
pai r val ues

TTVAPI - 054 unknown connector direction '<character>

6.13. AVT

AVT- 000 Usage: avtdelt oken t ool name servernanme host nane hosti d hosttoken pid
When using the AVT license server (avtld), avtdeltoken alows to delete a token.
Be careful, deleting a token under use will crash the corresponding process.

AVT- 001 Character out of [0-9A-Za-z] range in avertecbanner
An illegal value has been used within an internal function. Please, report internal
errors to Avertec Support.

AVT- 002 Resulting size bigger than <decimal> colums not allowed in
avert ecbanner
Theformatting size of an object or atext does not fit the avertec banner dimensions.
Please, report internal errorsto Avertec Support.

AVT- 003 "<string> is not a valid variable
Invalid variable in avttools.conf file. Check variable name or suppress wrong
variable definition.

AVT- 004 File avttool s.conf, syntax error |ine <decimal>
File avttools.conf cannot be printed. Correct synthax error (see documentation)

AVT- 005 "<string> = <string> wth no effect. Value '<string> already set
with '<string>
A variable has been set twice within avttools.conf, suppress one if possible.

AVT- 006 File avttool s.conf, multiple declaration of '<string>
A variable has been set several times. Conflicts may occur. Check the declarations
of the variable within avttools.conf file and keep only one.

AVT- 007 Wird <string> too |ong
The string provided to the license server is too long. Use avtinfo to ensure valid
value or licensefile are provided.

AVT- 008 String too |ong

The line or message provided to the license server istoo long.
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AVT- 009 I mpossible to delete this token
The token cannot be deleted. Check token name and user rights.
AVT- 010 Usage: avtgenkey tool nane vendor server hostid date |icense type
The license server avt (avtld) failed to handle the license key of avtlicensefile.
AVT- 011 Usage: avtinfo tool _nane
avtinfo displays information for the avt license server (avt). Ensure a valid
tool_nameis used.
AVT- 012 Bad Format For Date
The date in the license file is not valid. The license file may be invalid. Check the
licensefilein use.
AVT-013 Bad Token: <string>
Aninvalid token has been requested by the license server. Check licensefileisvalid
and up to date.
AVT- 014 Option -<character> requires an operand
The specified option is not properly used. Check tool's usage.
AVT- 015 Unr ecogni sed option: -<character>
The specified option is unknown. Check tool's usage.
AVT- 016 Unr ecogni zed Command | i ne
Command line synthax invalid. Check tool's usage.
AVT- 017 Error in opening file <string>
The specified file cannot be open. Check user's rights, and file path.
AVT- 018 Usage: avtreserve tool _name mnutes [nb_token]
Display the usage of binary avtreserve. avtreserve is used by the avt license server
(avtld).
AVT- 019 Unabl e to reserve token
Token reservation failed. Check token name and reservation command synthax.
AVT- 020 Usage: avttool tools _nane |ist
Display usage for monitoring tokens information.
AVT- 021 Run failed
The binary ends with an error. Other messages should bring more information.
AVT- 022 I npossible to give token
The license server was unable to get a pid for the token process.
AVT- 023 Li cense server <string> not respondi ng

The license server is unreachable. Check avalid license server is running.
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AVT- 024 Envi ronment variable <string> is not defined
A variable needs to be set in the environment. Avertec documentation supplies the
user with the variables legal values.

AVT- 025 ...try with server <string>
Another license server has been found and will be tryed. This can occur if the
original license server specified by the user was not found or returned an error.

AVT- 026 Bad |icense server <string>
The license server is not valid or was not responding. Check avalid license server
IS running.

AVT- 027 <string>
The running tool encountered an error. Specific information supplied by the tool
is displayed.

AVT- 028 Token never taken
No token information available for the license server. If a binary (avtinfo,
avtdeltoken, or other avt license server utility) has been used, please check the
relevant usage.

AVT- 029 Bad token description
The command line synthax used is not valid. Check for relevant avt license server
utility usage.

AVT- 030 Bad fil e name, check autorisation for <string>
The utility failed to open the specified license key or log file.

AVT- 031 M ssing part of log file
Theavt license server returns an error with thelicenselog file. Usually not acritical
error for the running processif avtld is used rather than flexnet.

AVT- 033 AVT- LI CENSE_FILE not set and $AVT_TOOLS DIR/ etc/avtlicense.lic
ni ssi ng.
If errors occur, please check your FlexImlicense paths.
Theflex licensefilewasnot found. Usetheflexnet license utilitiesto get information
about flexnet license status.

AVT- 034 FlexI mreturned error '<deciml>" when <string>.
A generic message displaying error numbers returned by flexnet. Flexnet (or
FlexLM) documentation provide some clue to handle surch error number.

AVT- 035 Unable to find FlexI mjob corresponding to feature <string>
The specified featureisnot valid or nojob useit. Flexnet license utilities can provide
information about the feature, and the jobs running.

AVT- 036 Pl ease, resolve FlexImerrors before running Avertec prograns.
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Flexnet encounters an error. As long as Flexnet license will not runs properly no
licensed Avertec tool can be run. Dealling with license errorsis a priority. Check if
license file path and license daemon are valid and reachable.

AVT- 037 Log |l evel of variable '<string> is not a nunber. It is '<string>'
Please refer to the configuration of log report.

AVT- 038 Log level of variable '<string> nust be a positive nunber |ess or
equal to 9. It is '<string>
Please refer to the configuration of log report.

AVT- 039 Log variable '<string> is unknown.
Please refer to the configuration of log report.

AVT- 040 Invalid value '<string> for configuration variable '<string>
shoul d be 'yes' or 'no
Please refer to the HiTas Reference Guide.

AVT- 041 Invalid value '<string> for configuration variable '<string>
pl ease refer to the Reference CGuide for correct val ues
Please refer to the HiTas Reference Guide.

AVT- 042 Invalid file format '<string> for '<string>, please refer to the
Ref erence Guide for valid formats
Valid formats are 'spice, 'lib', 'tIf3', 'tIf4', 'ttv', ‘'vhdl', ‘verilog', 'dspf’, 'spef' and 'inf".

AVT- 043 Could not find a file matching '<string>
The specified filename filter does not match any filesin accessible directories.

AVT- 044 Mul tiple settings for configuration variable '<string>: '<string>
is overwitten by '<string>

AVT- 045 coul d not open file '<string>

AVT- 046 could not create file '<string>

AVT- 047 "avtVarni ngFilter' has been set to '<string>

AVT- 048 Subsequent call to 'avt LoadFile' wll not retain previous
definitions of global paraneters
The scope of .SCALE, .GLOBAL or other global parametersis limited to the files
loaded by asingle call of ‘avt_LoadFil€'. The values of those global parameters are
not retained for subsequent calls of 'avt_LoadFil€e'.

AVT- 049 Incorrect unit specified in '<string>

AVT- 050 I ncorrect nunber of jobs <string>

AVT- 051 recei ved answer fromjob <decimal >, but is not running
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AVT- 052 job <decimal> is not in state STAT EXEC WAIT when received begin
packet

AVT- 053 job <decimal > is not in state STAT _EXEC RUN when received data

AVT- 054 job <decimal > is not in state STAT _EXEC RUN when received end

AVT- 055 Job <deci mal > aborted [<string>]

AVT- 056 A systemerror occured when runing a new job

AVT- 057 Statistical result file '<string> already exist. Using '<string>'.

AVT- 058 Error in <string> table. Entry <decimal> correspond to index
<deci mal >.

AVT- 059 Recei ved unhandl ed conmand ' <string> fromjob <decinal >

AVT- 061 Invalid binary transfer

AVT- 062 Failed to create directory '<string>'

AVT- 063 Invalid value '<string> for configuration variable '<string>

valid value are 'ImW', "100uW', "10uW', '1uW", '100nW', '10nW", "InW", '100pW",
"10pW' and '1pW'.

6.14.

BEF

BEF- 000 Behavi or out format <string>is not a legal format!
A Verilog file will be dunped.
To describe the format for the generated behavior, you must set
‘avtOutputBehaviorFormat' either to 'vhd' for VHDL or to 'vig' for Verilog.\n

BEF- 001 Behavior in format <string> is not a |egal fornmat!

To describe the format of input behavior, you must set ‘avtlnputBehaviorFormat'
either to 'vhd' for VHDL or to 'vlg' for Verilog.\n

6.15.

BEG

BEG- 001 <string> Attenpt to nerge bit vector and single bit <string>
BEG- 002 <string> Internal error <string>
BEG- 003 <string> Connector declared in, used as out <string>
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BEG 004 <string> Null condition <string>

BEG- 005 <string> Conflicting vector <string>

BEG- 006 <string> Expression and variable has different size <string>

BEG- 007 <string> Parser Failure <string>

BEG- 008 <string> Conflicting declaration and use <string>

BEG- 009 <string> Conflicting bus use <string>

BEG 010 <string> Direction of declaration conflicts with use <string>

BEG 011 <string> Selected signal, vector expression not allowed <string>

BEG 012 <string> Attenpt to insert a signal into a defined signal <string>

BEG 013 <string> Vector inconpletely defined, made external <string>

BEG 014 <string> Connector declared out, used as in <string>

BEG- 015 <string> Bad value for 'BEG USER WAY', accepted 'to' or 'downto
<string>

BEG 016 Unknown

BEG 017 <string> Trace: <string>

BEG 018 <string> Convert an In to Qut <string>

6.16.

BEH

BEH- 000 syntax error

BEH- 001 conbi natory | oop: ~<string>

BEH- 002 cannot make bdd of enpty expression
BEH- 003 cannot find termnal “~<string>

BEH- 004 illegal use of STABLE attribute

BEH- 005 cannot sinplify internal signals

BEH- 006 cannot make derivatives of expressions
BEH- 040 signal “<string> never assigned
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BEH- 041 "<string>" has not an enpty architecture

BEH- 068 port “<string> has unknwon type

BEH 069 port “<string> has unknwon node

BEH- 070 unknown time unit

BEH- 100 cannot find “<string>

BEH- 107 cannot open result file

BEH- 101 <string>: unknown oper ator

BEH 102 <string>. cannot create enpty atom

BEH- 103 <string>: cannot build NOT of enpty expression
BEH- 104 <string>. cannot conbi ne enpty expressions

BEH 105 <string> cannot find terninal

BEH- 110 <string>: deconpiler called on enpty figure
BEH 115 <string>: illegal bit string value : "~<character>’
BEH 116 <string> the same expression cannot be used twi ce
BEH 119 <string>: enpty guard expression: ~<string>
BEH 120 <string>: enpty waveform expression: "~<string>
BEH- 200 <string> illegal use of attribute STABLE

BEH- 201 <string> unknown term nal operand "<string>
BEH 202 <string>: unknown operator °<decinal >

BEH- 203 <string>. enpty expression

BEH 199 <string>: Please contact Avertec support

BEH- 300 beaux “<string> not enpty

BEH 301 bebus “<string> not enpty

BEH- 302 bebux “<string> not enpty

BEH- 303 beder not enpty
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BEH 304 befig “<string> not enpty
BEH- 305 begen “<string> not enpty
BEH- 306 bemsg “<string> not enpty
BEH- 307 beout “<string> not enpty
BEH- 308 bequad not enpty

BEH- 309 bereg “<string> not enpty
BEH- 310 bi abl not enpty

BEH- 311 bi node not enpty

BEH- 312 %®0s -> <string>

BEH- 313 %®23s <string>

BEH 315 bevectaux “<string> not enpty
BEH 316 bevectout “<string> not enpty
BEH 317 bevectbux “<string> not enpty
BEH 318 bevectbus “<string> not enpty
BEH 319 bevectreg “<string> not enpty
BEH- 320 vect bi abl not enpty

6.17. BHL

BHL- 000 Internal error <string>

6.18. BGL

BG.- 000 Internal error <string>

BG.- 001 <string> line <decimal> : <string> is inconpatible with the
entity nane

BG.- 002 "<string> line <decimal> :bad entity declaration

230



HITAS Reference Guide

BG.- 003 "<string>" line <decimal> :bad port clause declaration

BG.- 004 ‘<string>" line <decinmal> :port “<string>" already declared

BG.- 005 ‘<string> line <decimal> :illegal port declaration ~<string>
(rmode, type, guard mark)

BGL- 006 "<string> line <decimal> :bad port declaration

BG&.- 007 ‘<string> line <decimal> : <string> 1is inconpatible with the
architecture nanme

BGL.- 008 “<string> line <decimal> :bad architecture declaration

BGL.- 009 "<string> line <decimal> :illegal declaration

BG&.- 010 ‘<string>" line <decinal> :signal “<string> already declared

BGL- 011 "<string> line <decimal> :illegal signal declaration "~<string>
(type, guard mark)

BG&.- 012 ‘<string>" line <decinal> :conponent “<string> already declared

BG.- 013 "<string>" line <decinmal> :instance "<string>" already decl ared

BG.- 014 ‘<string> line <decimal> : <string> unknown conponent

BG.- 015 "<string> line <decimal> :illegal usage of inplicit port nmap
description

BG&.- 016 “<string> line <decimal> : <string> unknown |ocal port

BG&.- 017 "<string> line <decimal> : <string> unknown port or signa

BG.- 018 "<string>" line <decimal> :illegal concurrent statenent

BG&.- 019 "<string>" line <decinal> :bad signal association

BG.- 020 "<string>" line <decinmal> :null array not supported

BG.- 021 "<string>" line <decinmal > :illegal constraint in declaration of type

BG.- 022 "<string>" line <decimal> :signal "<string> used out of declared
range

BG.- 023 "<string>" line <decinmal> :width or/and type m smatch

BG.- 024 "<string>" line <decimal> :port “<string> connected to nore than
one signa
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BGL.- 025 ‘<string> line <decimal> :can only assign to/from an external
connect or

BGL.- 026 “<string>" line <decinal>:instance <string> m smatch with the node

BG&L.- 027 “<string> line <decinmal> :Unhandl ed feature

BGL- 028 ‘<string> line <decimal> :<string>

BG.- 029 Cannot open result file

BGL- 030 Cannot continue further nore.

BGL.- 031 “<string> line <decimal> :Syntax error

BG.- 032 Too many errors. Cannot continue further nore

BG.- 033 File does not exist : <string>

BGL.- 034 Abnormal parsing for : <string>

BG.- 035 Connection mssing on port ~<string>

BG.- 036 Consi stency checks will be disabled

BGL- 038 Internal error <string> while executing <string>

BGL- 037 ‘<string> line <decimal> :<string>

6.19.

BVL

BVL- 000 Internal error <string>

BVL- 001 "<string>" line <decinmal> "<string>" is inconpatiblewiththe entity
name

BVL- 002 "<string>" line <decinal> Bad entity declaration

BVL- 003 "<string>" line <decinal> Bad port clause declaration

BVL- 004 “<string>" line <decimal> Port "“<string> already declared

BVL- 005 ‘<string> line <decimal> Illegal port declaration (nbde, type
ki nd)

BVL- 006 "<string>" line <decinmal > Bad port declaration

BVL- 007 "<string> line <decimal> “<string> is inconpatible with the

archi tecture nane
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BVL- 008 "<string> line <decimal> Bad architecture declaration

BVL- 009 “<string> line <decimal> Il]legal declaration

BVL- 010 "<string> line <decimal> Signal “<string> already declared

BVL-011 "<string>" line <decinal> Illegal signal declaration (type, kind)

BVL- 012 "<string> line <decimal> "<string> unknown port or signa

BVL- 013 "<string> line <decimal> Illegal concurrent statenent

BVL- 014 ‘<string>" line <decinmal> Label “<string>" already declared

BVL- 015 ‘<string> line <decimal> “<string> is inconpatible with the
bl ock' s | abel

BVL- 016 "<string>" line <deciml> Input port “<string> cannot be assigned

BVL-017 ‘<string>" line <decimal> Illegal unguarded signal assignnment for
“<string>

BVL-018 ‘<string> line <decimal> 1llegal guarded signal assignment
“<string>

BVL- 019 “<string>" line <decimal > Some choi ces mi ssinginthe sel ected signal
assi gnnent

BVL- 020 "<string>" line <decinmal> Qutput port “<string> cannot be read

BVL- 021 "<string> line <decimal> Duplicate choice in selected signal
assi gnnent

BVL- 022 "<string>" line <decimal> Illegal use of OTHERS in sel ected signa
assi gnnent

BVL- 023 "<string>" line <decimal > Null array not supported

BVL- 024 "<string>" line <decinmal> Inconpatible constraint and type

BVL- 025 “<string> line <decinmal> Illegal assignment of “<string> (wdths
m smat ch)

BVL- 026 "<string>" line <decimal> Signal °“<string> used out of declared
range

BVL- 027 “<string>" line <decinmal> Wdth or/and type m smatch

BVL- 028 "<string>" line <decinal > Signal “<string> assigned nore than once
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BVL- 029 “<string> line <decimal> Signal "<string> never assigned

BVL- 030 “<string> line <decimal> Illegal condition on signal "~<string>

BVL- 031 "<string>" line <decinml> BEPOR type i s unknown

BVL- 032 "<string>" line <decinmal> “<string> is not a bit string littera

BVL- 033 "<string> line <decimal> Bad generic declaration

BVL- 034 "<string> line <decimal> Bad generic el ement

BVL- 035 ‘<string>" line <decimal> "<string>: when expression nust be a
const ant

BVL- 036 "<string>" line <decinmal> Illegal generic declaration (type, kind)

BVL- 037 "<string>" line <decimal > ||l egal constant declaration (type, kind)

BVL- 038 "<string> line <decimal> Illegal use of attribute STABLE on
“<string>

BVL- 039 ‘<string> line <decimal> Different delays not supported on
wavef or s

BVL- 040 “<string> line <decinmal> Syntax error

BVL- 041 Too many errors. Cannot continue further nore

BVL- 042 "<string> Error line <decimal> : <string>

6.20. CBH

CBH- 000 Internal Error <string>

CBH- 001 <string>: Possible cause library not charged
CBH- 002 <string> needs a file as argunent

CBH- 003 <string>

6.21.

CGv- 001

CGV

Internal error #<deci mal >

CGv- 002

I nternal warning #<deci nal >
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CGV- 003 <string> %d: unknown internal error <decimal >
CGV- 004 coul d not open file '<string>
CGV- 005 coul d not parse file '<string>

6.22. CNS

Error messages description not available yet.

6.23. EFG

EFG 001 Internal error: could not find node '<string>

EFG 002 could not find a VDD node in generated spi cedeck
EFG 003 could not find a GROUND node in generated spi cedeck
EFG 004 Fatal error #<deci mal >

EFG 005 Internal: spisig is NULL

EFG 006 Internal: signal <string>is not in figure <string>
EFG 007 signal <string> appear with different slopes

EFG 008 Internal: can't add global alimfor sig <string>

6.24. EQT

EQT- 001 Unknown unit '<string>': assuning factor 1

EQT- 002 can't evaluate '<string>

EQT- 003 too much user defined functions

EQT- 004 <string> can't be done yet on ternary or .func operators
EQT- 005 Internal: enpty node can't make ABL

EQT- 006 Internal: integer value in ABL to make

EQT- 007 Internal: node is NULL

EQT- 008 Internal: Error in function <string>

235



HITAS Reference Guide

EQT- 009

M smat chi ng nunmber of paraneters for function '<string>

EQT- 010

Undefined function '<string>

6.25.

GNS

GNS- 001 i nstance <string> already exist in figure <string>

GNS- 002 instance nodel is the figure <string> itself

GNS- 003 connect or nunber discrepancy between figure <string> and instance
<string>in figure <string>

GN\S- 004 Internal error <decinal >

GNS- 005 I nternal warning <deci mal >

GNS- 006 <string> can't find transistor '<string> in node

GNS- 007 Invalid symetry detected for instance '<string> (<string>) on
connector '<string> and ? (<string> and <string>)

GNS- 008 no FCL match for “<string> (instance:'<string> nodel: <string>')

GNS- 009 Vector ordering failed on instance '<string> (<string>) who m ght
be used as \"exclude\"

Try to add ' NoOrdering' in the 'GisFl ags' variable

GNS- 010 Found an alim linked to a 'not' alim: <string> and <string> in
<string>

GNS- 011 can't retrieve blackbox instance “<string> (" <string>')

GNS- 012 can't retrieve blackbox connector “<string> <string> ( <string>')

GNS- 013 can not find generic variable '<string>, assunmed value O

GN\S- 014 could not find black box '<string> in circuit

GNS- 015 single connector '<string> (instance '<string>) is linked to a
vector connector <string>

GNS- 016 vector connector '<string> (instance '<string>) is linked to a
si ngl e connector <string>

GNS- 017 could not find correspondance for transistor '<string>

GNS- 018 found a transistor with no nane

236



HITAS Reference Guide

GNS- 019 could not find correspondance for signal '<string>

GNS- 020 can't drive '<string> type in function cal

GN\S- 021 can't drive pointer type in function cal

GNS- 022 can't find figure '<string>

GNS- 023 Could not wite file <string>.gns

GN\S- 024 Cannot create file <string>.gen

GNS- 025 Can't redirect GENIUS output to '/dev/null

GNS- 026 <string>: <deci mal >: division by zero

GNS- 027 forbi dden operators 'nmod', 'rem, '**'

GNS- 028 vari abl e <string> not found

GNS- 029 <string>: <decimal > |F forbidden for CGNS

GNS- 030 a vari abl e name was expected for instance '<string>, found a nunber

GN\S- 031 generic variable '<string> not define

GN\S- 032 Value of '<string> for instance '<string> nust be <decinal >,
actually %d

GNS- 033 There should be at |east one instance of nodel '<string> wth
<stri ng>=<deci mal >

GN\S- 034 More than 1 unknown generic variable

GNS- 035 variable '<string> is not defined yet

GNS- 036 <string> can't go thru '<string>

GNS- 037 <string> can't find instance '<string> in node

GN\S- 038 no corresponding transistor for <string>

GNS- 039 *** <decimal > error(s) detected, | can't get farther!! ***

GNS- 040 for nodel instance '<string> can not evaluate left or right bound
for connector '<string> |=<decinal> r=<decinal >

GN\S- 041 no correspondance found for signal '<string>(<decimal>)
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GNS- 042 Error: <string>

GNS- 043 No nmodel file in library

GN\S- 044 Cannot open nodel file <string>

GNS- 045 no nodel <string> found

GNS- 046 unknown connector (<string>) declared in symretric connector |ist

GNS- 047 invalid mx of vector and bit

GNS- 048 unknown connector (<string>) declared in coupled connector I|ist

GNS- 049 Coul d not find subfigure '<string> in file '<string>

GNS- 050 Spice file <string> should be a flat transistor netlist

GNS- 060 other errors follow...

GN\S- 061 in nodel '<string>, connector '<string> of unexistant instance
‘<string> nust not be linked the nodel interface

GN\S- 062 in nmodel '<string>, if connector '<string> of unexistant instance
‘<string> is not used, it nust be linked to a supply

GNS- 063 in nodel '<string>, connector '<string> of unexistant instance
"<string> nmust not be linked to another wunexistant instance
connect or

GN\S- 064 I nconsi stancies found for instance '<string> of nodel '<string>

GNS- 065 Connector '<string> of instance nismatched wth connector
"<string> of nodel

GN\S- 066 I nconsi stancies found for connector '<string> of instance
"<string> wth nodel '<string>

GN\S- 067 Connect or nunber ni smat ched

GN\S- 068 Whi | e parsing correspondance tabl es, |ine <decinal >, transistor out
of cont ext

GNS- 069 Whi | e parsing correspondance tables, |ine <decimal>, could not find
transistor '<string> in original netlist

GN\S- 070 Whi | e parsing correspondance tables, |ine <decimal> signal out of
cont ext

GNS- 071 Whi | e parsing correspondance tables, |ine <decimal>, could not find
signal '<string> in original netlist
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GNS- 072 Whi |l e parsing correspondance tables, |ine <decinal> instance out
of cont ext

GNS- 073 Whi | e parsing correspondance tables, |ine <decimal>, could not find
i nstance correspondance '<string>' table

GN\S- 074 Whi | e parsing correspondance tables, |ine <decimal>, could not find
i nstance correspondance table

GNS- 075 Whi | e parsing correspondance tables, |ine <decinmal >, variables out
of cont ext

GNS- 076 Wil e parsing correspondance tables, line <decimal> dictionary
entry without dictionary node

GNS- 077 Wil e parsing correspondance tables, line <decimal> too nmany
entries in dictionary

GNS- 078 Whi | e parsing correspondance tables, |ine <decinmal> ignored

GNS- 079 Coul d not find instance in nodel to start search with
There shoul d be at |east one real instance in the nodel

GNS- 080 could not find instance '<string> in OGNS toplevel instance

GN\S- 081 out of bounds with <string> and <string> started from <string>

GNS- 082 computing error for index=%d end=<deci mal >

GNS- 083 par anet er di screpancy between <string> and <string>

GN\S- 084 infinite |l oop on <string>

GNS- 085 transistor in loop is forbidden

GNS- 086 <string>: <decimal >: GNS ignored expansed 'FOR driven by variable
'<string>

GN\S- 087 several signals connected to connector <string> of instance
'<string>

GN\S- 088 vector connector <string> connected to single signal <string>

GNS- 089 connector '<string> wth several signals

GNS- 090 can not conpute destination connector index for '<string>', the high
bound of signal '<string> is not known yet

GN\S- 091 vector connector '<string> connected to one bit signa
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GNS- 092 bit number <decimal> is out of bounds for signal <string>

GNS- 093 bit number <decimal> is out of bounds for connector <string>

GN\S- 094 transi stor type/ paraneter discrepancy (<string>)

GNS- 095 <string>: <decimal > too many paraneters for transistor '<string>

GNS- 096 <string>: <decimal >: a nunber was expected for instance '<string>'
found a variabl e nane

GNS- 097 <string>: <decimal > A positive non nul nunmber was expected for
i nstance ' <string>

GNS- 098 <string>: <deci mal >: unknown transistor paraneter '<string>

GNS- 099 i nstance type/ paraneter discrepancy (<string>)

GNS- 100 too many connectors in instance '<string>

GN\S- 101 connectors <string> and <string> mismatch for instances <string>
and <string>

GN\S- 102 not enough connectors in instance '<string>

GNS- 103 par anet er di screpancy between instances <string> and <string>

GN\S- 104 <string> <decimal >: a variable name was expected for instance
‘<string>, found a nunber

GNS- 105 could not find generic variable '<string> in entity variable |ist

GNS- 106 several signals connected to connector <string> of instance <string>

GN\S- 107 no search done on connector '<string> signal '<string>, nodel nust
be a connexe graph

GN\S- 108 no search done on signal '<string>(%d)', nodel nust be a connexe
gr aph

GNS- 109 can't conpute connector bound for connector '<string>
certainly while building a fake instance or transistor

GNS- 110 width m smatch between connector '<string>(<decinal>..<decimal >)
and signal '<string>(<decinal>..<deciml>)"

GN\S- 111 Index <decimal> is out of range for si gnal <string>
(<deci mal >. . <deci mal >)

GN\S- 112 I ndex <decimal > is out of range for signal <string>

240



HITAS Reference Guide

GNS- 113 <string>: <deci mal >: negative vector bound conputed for expression
val ues are <decimal > and <deci nal >

G\s- 114 no search done on connector '<string>(%d)', nodel '<string> nust
be a connexe graph

GN\S- 115 connector <string>. <string> is in coupled list but has no synetric

GNS- 116 no symretry found for connector <string> in coupled connector |ist

GNS- 117 coupling won't work with vectors ... yet..

GNS- 118 can not find coupled connector for '<string>

GNS- 119 could not find connector '<string>(<decinmal>)' for instance
'<string>

GNS- 120 whi | e swapping <string> and <string>, one of the connector did not
have coupl ed connector |ist while the other has

GN\S- 121 Internal limtation. too nmuch symetric informations
Actual limt is <decinal>

GNS- 122 sane signal in different synmetry |i st

GNS- 123 same signal in different coupled Iist

GN\S- 124 <string>: <decimal > array of signal '<string> out of bounds wth
nodel |ine <deci mal >

GNS- 125 <string>: <decimal > array doesn't match for '<string> (line node
<deci mal >)

GNS- 126 <string>: <decimal >: connector '<string> 1is mssing in left side
of instance

GN\S- 127 <string>: <deci mal >: too many connections in Port Map. Conponent |ine
<deci nal >

GNS- 128 <string>: <deci mal >: not enough connections in Port Map. Conponent
line <deci nmal >

GNS- 129 <string>: <deci mal >: <string> al ready excl uded

GNS- 130 <string>:<decimal >: instance <string> doesn't exist in architecture
<string> of <string>

GN\S- 131 <string>:<decimal > | NPUT ' <string>'" cannot be connected wi th OQUTPUT

<string>'
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GNS- 132 <string>: <deci mal >: QUTPUT ' <string> cannot be connected with | NPUT
'<string>

GNS- 133 <string>: <deci mal >: QUTPUT ' <string> cannot be connected with | NPUT
'<string>

GN\S- 134 <string> <decimal >: only one variable authorized in a 'for'
expression. Use Hierarchy!

GNS- 135 <string>: <deci mal >: forbidden operator '<string> on variable

GNS- 136 <string>: <decimal >: division by zero could appear

GNS- 137 <string>:<decimal >. a generic isn't needed by nodel |ine <decinal>

GN\S- 138 <string>:<decimal >. a generic is needed by nodel |ine <decinal >

GNS- 139 <string>: <deci mal >: not enough variables in conponent. nodel ends
at line <decimal > with '<string>

GNS- 140 <string>: <decimal > type '<string> doesn't match with nodel Iine
<deci mal >

GNS- 141 <string>: <deci mal >: too many variables in conponent. nodel ends at
line <decimal > with '<string>

GNS- 142 <string>: <decimal > a port isn't needed by nodel |ine <decinal >

GN\S- 143 <string>: <decimal > a port is needed by nodel |ine <decimal >

GN\S- 144 <string> <decimal > a bit is expected for '<string> |ine <decinal >
of nodel

GNS- 145 <string>: <decimal > size of '<string> msmatches with nodel |ine
<deci mal >

GNS- 146 <string> <decimal >: a vector is expected for '<string> |line
<deci mal > of nodel

GN\S- 147 <string>: <decimal > predefined rule '<string>: IN Gid, |NOUT
Source, INOUT Drain, |IN Bulk

GN\S- 148 <string>: <decimal > There is no vector in predefined rule '<string>

GN\S- 149 <string>:<decimal >: The predefined entity '<string> don't have a
generic

GNS- 150 <string>: <decimal > '<string> nust be an external connector

GN\S- 151 <string>:<decimal >: predefined rule '<string> inpossible to use as

a transistor name as an entity name
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GN\S- 152 <string> <decimal >: nore than one action defined for entity
'<string>

GNS- 153 <string>: <decimal > no architecture defined for entity '<string>

GN\S- 154 <string>: <deci mal >: t oo many (><deci nal >) transistors in
architecture '<string> to start FCL

GNS- 155 <string>: <decimal > Generate forbidden with transistor in nodel
<string>

GNS- 156 <string>: <deci mal >: Bl ackbox with generic variabl es not inplenented
yet

GNS- 157 <string>: <decimal > OGNS can't start on a pure transistor netlist
'<string>

GN\S- 158 you must explicitly specify the vector range for '<string>

GNS- 159 <string>: <deci mal >: negative vector index

GN\S- 160 <string>: <deci mal >. vector direction error

GN\S- 161 no figure nodel <string> found

GN\S- 162 <string>: <decimal > <string> instance '<string> can't be found

GN\S- 163 <string>: <decimal > '<string> used several tinmes, primary use |line
<decimal> in file <string>

GN\S- 164 <string>: <decimal > variable '<string> not defined

GN\S- 165 <string>: <decimal >: <string>

GN\S- 166 Cannot read file <string>

GNS- 167 Error executing TCL funcion '<string>
<string>

GN\S- 168 i nternal: unknown transistor nodel '<string>

6.26.

GSP

GSP- 001 can't get up expression for cone <string>
GSP- 002 can't get down expression for cone <string>
GSP- 003 Internal: unknown transition for out signal <string>
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GSP- 004 can't propagate thru cone <string>

GSP- 005 can't find global path transfer

GSP- 006 Internal: can't get sup expr, cone list is NULL

GSP- 007 Internal: can't get sup expr, cone is NULL

GSP- 008 Internal: can't get sup expr for cone <string>

GSP- 009 Internal: can't get input/ouput connector to analyse instance
<string>

6.27.

I NF- 001 <string>L and Wnot required
The parameters L and W won't be use because they have no meaning in this
declaration.
I NF- 002 <string>unrecogni zed token '<string>, should be <string>
The expected token was not found.
I NF- 003 <string>unrecogni zed token '<string>
The token is unknown and can't be handled.
| NF- 004 <string>invalid value '<string>, should be <string>
Aninvalid value has been encountred.
I NF- 005 <string>unknown section '<string>', ignoring section
The section is unknown and can't be handled.
I NF- 006 <string>unknown direction '<string>, ignoring section
The connector direction is unknown and can't be handled.
| NF- 007 <string>clock '<string> is not delared yet
A clock signal is referenced but has not been declared yet.
| NF- 008 <string>no period specified for clock '<string> or no default period
It'simpossible to find a period to associate with the clock. Either the default period
or the clock period should be defined.
I NF- 009 <string>: <deci mal >: syntax error near '<string>

A syntax error occured when parsing file. Either a signal name matchs a syntax
token or the token is unknown. In the first case, consider enclosing the signal name
with quote.

244



HITAS Reference Guide

I NF- 010 <string>:<decimal > syntax error in regular expression
Aninvalid regular expression have been detected.

I NF- 011 no figure name given, guessing it is '<string>
The information file should begin with the figure name associated with the
informations. If the name is not specified, a figure name will be guessed from the
file name. This could lead to errorsif the guessed name is wrong.

I NF-012 can not open '<string> information file
An error occured when trying to read the information file.

I NF- 013 <string>i nformation on signal <string> already read -- ignored

I NF- 014 <string> nformation on signal '<string> has already been set
el sewhere -- overriding with inf val ues
A default value has been set by the netlist spice deck and will be shadowed by a
new value who has more priority.

| NF- 015 <string> nformation '<string> for '<string> has already been set
to '<string> elsewhere -- overriding with inf value '<string>
A default value has been set by the netlist spice deck and will be shadowed by a
new value who has more priority.

I NF- 016 <string> nformation '<string> for '<string> has already been set
el sewhere -- overriding with inf val ues
A default value has been set by the netlist spice deck and will be shadowed by a
new value who has more priority.

I NF- 017 <string> nformation '<string> for '<string> has already been set
to <deci mal > el sewhere -- overriding with inf val ue <deci nal >
A default value has been set by the netlist spice deck and will be shadowed by a
new value who has more priority.

I NF-018 could not create file '<string>
An error occured when trying the open the information file in write mode.

I NF- 019 <string>slope defined for pin '<string> <string> is too |ow set
to <string>

I NF- 020 <string>i nvalid check type ('<string>") for 'NoCheck' section

I NF- 021 unknown inf section '<string>

| NF- 022 <string>unknown characteristic '<string>, ignoring this entry
The signal characteristic is unknown and can't be handled.

| NF- 023 nane '<string> doesn't match any <string> in circuit

| NF- 024 <string>i nconpati bl e tokens given for 'directives' section
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Using "... with sig rising|falling” or "... beforejafter sig up|down™ is forbidden.

I NF- 025 <string>nvalid type '<string>, ignoring this entry
The given type does not apply to this section and can't be handled.
I NF- 026 <string>out of range probability value: %
The probability value must be avalue ranging from O to 1.
I NF- 027 invalid marking <string>

6.28.

LOG

LOG 000 Internal Error <string>
LOG 001 Maxi mum nunber of variabl es for BDDs reached
LOG 002 BDD s system not enough menory..

6.29.

MBK

MBK- 000 connector <string> not found in instance <string>

MBK- 001 connector nunber mismatch beetwen instance <string> and figure
<string>

MBK- 002 can't evaluate '<string>', assuning O

MBK- 003 transistor length is nul

MBK- 004 transistor width is nul

MBK- 005 conflicting power supply on node '<string> keeping %gv (other is
%gVv)

MBK- 006 Can't flatten figure <string> because RC cache is active

MBK- 007 | ofigchain is mssing on |ofig <string>

VBK- 008 Nul I CTC on signal %d (1) in instance <string>

MBK- 009 flattenl ofig: connector <string> exists only in instance <string>

MBK- 010 flattenl ofig: connector <string> in instance <string>. nunber of
physi cal nodes differ

MBK- 011 Nul | CTC on signal %d (2) in instance <string>
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MBK- 012 figure <string> not enpty (type=% d)

MBK- 013 unflat error: no supply ground

MBK- 014 unflattenl ofig: connector nunber inconsistency between node
"<string> and instance '<string>

MBK- 015 dupl osi g i nmpossi ble: signal %d al ready exi st

MBK- 016 the radical <string> is already used in a vector

MBK- 017 the radical <string> has a spurious vectorized value <string>
(<string>)

MBK- 018 figure '"<string>': transistor '<string> appears several tines

MBK- 019 can't open file <string>

MBK- 020 addl ofi g i nmpossi ble: figure <string> already exists

MBK- 021 addl onodel inpossible: nodel <string> already exists

MBK- 022 illegal transistor type: %d

MBK- 023 addl oins inpossible: instance <string> already exist in figure
<string>

MBK- 024 addl oi ns i npossi bl e: instance nodel is the figure <string> itself

MBK- 025 addl oi ns i nmpossi bl e: connector nunber discrepancy between figure
<string> and instance <string> in figure <string>

MBK- 026 addl ocon i npossi ble: connector <string> already exists in figure
<string>

MBK- 027 addl ocon i npossi bl e: bad direction <character> in figure <string>

MBK- 028 addl osi g i nmpossible: signal %d already exist in figure <string>

MBK- 029 getloins inpossible: instance <string> doesn't exist in figure
<string>

MBK- 030 getlotrs inpossible: transistor <string> doesn't exist in figure
<string>

MBK- 031 getl ocon inpossible: connector <string> doesn't exist in figure
<string>

MBK- 032 getl osig inpossible: signal %d doesn't exist in figure <string>
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MBK- 033 view o: enpty list of figure

MBK- 034 setsigsize() inpossible: BKSIG not NULL

MBK- 035 Conflict power supply on signal: <string>

MBK- 036 uis not a square matrix

MBK- 037 uand | matrix size misnmatch

VBK- 038 could not find a pivot

MBK- 039 singular matrix given

MBK- 040 matrix a and b size can not allow '*"' operation

MBK- 041 matrix a and b size can not allow '-"' operation

MBK- 042 matri x sol ve order has not been conputed yet

MBK- 043 matrix a and sol size can not allow sol ve operation

MBK- 044 unreducabl e matrix given

MBK- 045 fatal nbkalloc error: not enough nmenory when trying to allocate % u
bytes, top= % uKb

MBK- 046 fatal nbkrealloc error: not enough nmenory

MBK- 047 Can't open file <string> because too big

MBK- 048 nbksysfopen: bad val ue for access

MBK- 049 file <string> opened, file <string> ignored

MBK- 050 file <string> opened for witting, file <string> is deleted

MBK- 051 Cannot eval uate parameter <string>=' <string> <string>

MBK- 052 Cannot eval uate expression '<string>=<string> infigure'<string>:

vari abl e<string> <string> <string> unknown, assuning O

MBK- 053 Undefined <string> paranmeter '<string> in subcircuit '<string>
MBK- 054 Error #<decinmal > in avt conmunication protocol (<string>)

MBK- 055 | P port <decimal> already in use. Wiiting..

MBK- 056 Can't activate naster process in a slave process
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MBK- 057 not enought comunication slot to handl e new i nput connection !

MBK- 058 Non sl ot to handle new i nput connection !

MBK- 060 sone comunication slot are still active, but all process are
finished !

MBK- 061 alofigis not allowed in the slave process

MBK- 062 a cnsfig is not allowed in the slave process

MBK- 063 attvfigis not allowed in the slave process

MBK- 064 a abnormal end-of-file was encountered

VBK- 065 error '<string> while reading file '<string>

VBK- 066 error '<string> while witing to file '<string>

MBK- 067 nm ssing end of encryption marker in file '<string>

MBK- 068 Failed to transfer file '<string>

MBK- 069 Envi ronment variable '<string> is not set

MBK- 070 Expression '<string> returned negative value for <string>

MBK- 071 Di ode nodel eval uation returned <string> capacitance val ue

MBK- 072 Resi stive paths found between power supplies. If resistor nanes do

not appear, consider using 'avt_config avt Spi KeepNanes resi stance'

6.30. MCC

MCC- 000 Unknown transition in ncc_generatesingate

MCC- 001 Def aul t val ues assuned for vbs

MCC- 002 Can't generate parans for <string> ( L = %dn, W= %dn )
MCC- 003 Can't find vds for a degraded transistor

MCC- 004 Hspi ce bsinBv3 nodel used with invalid ACM val ue (<deci mal >)
MCC- 005 Level = 53, default ACME10 used!!

MCC- 006 Level = 49, default ACM=QO used!!

MCC- 007 Invalid value of paraneter MOBMOD, default val ue used
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MCC- 008 Conput ati on of Vdsat failed! Default conputation of Vdsat used!

MCC- 009 Negative Leff for <string> (L = %dn, W= %dn)! default value
assunmed: Leff = %dn

MCC- 010 Negative Weff for <string> (L = %dn, W= %dn)! default value
assumed : Weff = %dn

MCC- 011 Conput ati on of Vdsat failed! Bad value for RDSMOD = 0 assuned

MCC- 012 Technofile <string> to get doesn't exist!

MCC- 013 Technofile <string> to del ete doesn't exi st

MCC- 014 No nodel <string> in technofile <string> can't get index!

MCC- 015 No nmodel <string> in technofile <string> can't get nodel nane!

MCC- 016 No nodel <string> in technofile <string> can't get XL!

MCC- 017 No nodel <string> in technofile <string> can't get XW

MCC- 018 Can't initialise diode nodel '<string> paraneters, unknown diode's
| evel : <deci mal >

MCC- 019 Conput ati on of VDDdeg for nodel <string> whichis a PMOS transistor!

MCC- 020 | ssue occured while conputing VDbdeg for nodel <string> (L=%g, W
%g), default value 'VDD (%) - VTH (%)' assuned (%)

MCC- 021 Conput ati on of VSSdeg for nodel <string> whichis a PMOS transistor!

MCC- 022 | ssue occured while conputing VSSdeg for nodel <string> (L=%g, W
%g), default value 'VTH assuned (9%9)

MCC- 023 nmcce_dio_cal cCDEP invalid value for TLEV! TLEV = 0 assuned

MCC- 024 | ssue occured while conputing VTI_nnos

MCC- 025 I ssue occured while conputing VTi_pnos

MCC- 026 Technofile <string> doesn't exist, can't addnodel!

MCC- 027 Model <string> doesn't exist!

MCC- 028 No nodel <string> (<string> case L = %dn, W= %dn) for <string>

The technol ogy file does not contain the model or the device sizeis out of the model
ranges. It may also be necessary to load the techonology file before using CPE.
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MCC- 029 No nodel for di ode nodel <string>

MCC- 030 Cl osest nodel assumed <string> (Imn = %dn, Imax = %dn, wrin =
% dn, wrax = % dn)

MCC- 031 Positive vbs (%) for transistor <string> (nmodel <string> L=%gu W
Ygu)

MCC- 032 Negative vbs (%) for transistor <string> (nmodel <string> L=%gu W
Ygu)

MCC- 033 <string> is used for best corner

MCC- 034 <string> is used for worst corner

MCC- 035 Coul d not characterize transistor nodel '<string> wth given PVT
vdd=%gv temp=%
Check if the PVT suits your transistor model

MCC- 036 Unknown transistor instance specific parameter '<string>

MCC- 037 Failed to eval uate <string>=<string>

MCC- 038 Cannot eval uate nodel paraneter <string>='<string>' <string>

MCC- 039 Extra transistor instance specific paraneter <string>=% found in
subckt '<string>', found val ue used

MCC- 040 Extra transistor instance specific parameter M=<decinal >
technol ogy check won't work properly

MCC- 041 <string> found on transistor <string> in technology file subckt
'<string>

MCC- 042 Can't determine transistor nodel type for '<string> using
si nTool Mbdel setting '<string> . Guessing '<string> . Please set
correct sinTool Model ('<string>?).

MCC- 043 Can't open transistor nodel definition file <string>

MCC- 044 Parse error line <decimal> file <string>

MCC- 045 Can't parse transistor definitionfile. Searchin <string>: <string>

6.31.

M&L- 001

MGL

syntax e

rror |line <decinal >

M&EL- 002

illegal

vector range specification at

|ine <deci mal >
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The bounds specified for a bussed signal are not numerical values.

MGEL- 003 port '<string> already declared at |ine <decinal >
An external connector with the same name has already been declared in the module.

M&L- 004 net '<string> already declared at |ine <decimal >
A net with the same name has already been declared in the module.

M&EL- 005 net '<string> used out of declared range at |ine <deci mal >
A bit arange of bitsisrefered to for the given net despite being beyond the bounds
specified in the net declaration.

MGEL- 006 wi dth or/and type mismtch at |ine <decinal >
A port connection in an instantiation does not match the port specification of the
module being instantiated.

M&L- 007 escaped vector '<string> not declared in strict bit ascending/
descendi ng order at |ine <decinal >
Only occurs if avtStructuralVerilogVector is set to yes. Escaped vectors declared
as individual bits can be handled correctly only if the bits are declared in a strict
ascending or descending order without any gaps.

MGEL- 008 escaped vector '<string> not declared with all bits together at
i ne <deci nal >
Only occursif avtStructuralVerilogV ector is set to yes. Escaped vectors declared as
individual bits can be handled correctly only if the bits are declared together.

M&L- 009 M ssing external connector for external signal '<string> driving
verilog netlist '<string>'
Occurs when driving an incoherent verilog netlist.

M&L- 010 Cannot open file to drive verilog netlist '<string>

File 1/O error, check disk space and privileges.

6.32.

SDC

SDC- 000 Conmand ' <string> not supported

SDC- 001 Li ne <deci mal >: Anbiguous list of connectors of the option \"-
t hr ough\ ":
Consi der an AND between the first and the second connectors.

SDC- 002 Li ne <decimal >: clock reference '<string> is unknown.

SDC- 003 Li ne <deci mal >: Reference clock is virtual.

SDC- 004 set _load options -mn, -nmax, -substract_pin_load, -pin_|load, -

wi re_| oad not supported
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6.33. SIM

SI M 001 can not open file <string>

SI M 002 can not close file <string>

SI M 003 can not execute <string> or <string> exit with non zero value
<deci mal >

SI M 004 read error for net '<string> in file <string>

SI M 005 previ ous read error

SI M 006 si mlrool Model ' <string> is unknown

6.34. SLIB

Error messages description not available yet.

6.35. SPF

SPF- 001 Invalid pin type '"<string> at |ine <decinal>
The pintype field does not contain avalid [1i00SsBbJjXx] character.

SPF- 002 Syntax error at |line <decinal> token '<string>
The given line does not conform to legal SPF syntax. If token is 'CR, there are
probably missing elements on the line.

SPF- 003 Undecl ared node '<string> (line <decimal >)
The given node is not declared in the current net.

SPF- 004 Net '<string> wth msmatching total capacitance (total =%gpf, sunr
%gpf)
The total capacitance already associated with a net in a design does not match the
value given for the total capacitance for the net in the SPFfile.

SPF- 005 Unsupported divider, using '/' (line <decimal >)
A missing or invalid character used to specify the hierarchy divider.

SPF- 006 Unsupported deliniter, using ':' (line <decimal>)
A missing or invalid character used to specify the name delimiter.

SPF- 007 Unknown syntax for BUSBIT section (line <decimal >)
Illegal syntax used to specify bus delimitersin the BUSBIT section.

253



HITAS Reference Guide

SPF- 008 Undefi ned design entity nane
The name of the design to be annotated is not specified in the SPF file.

SPF- 009 Entity '<string> does not exist
The design entity specified for annotation does not exist. Either the netlist has not
been loaded yet or the names do not match.

SPF- 010 Unknown capacitance unit '<string>, assuning 'pf' (line <decinal>)
Illegal specification of capacitance unit. Legal values are ff, pf, nf, uf, mf, kf. The
final 'f' is optional and caseisirrelevant.

SPF- 011 Unknown resistance unit '<string>, assum ng none (line <decimal>)
Illegal specification of resistance unit. Legal values are f, p, n, u, m, k. The case
Isirrelevant.

SPF-012 Devi ce or instance '<string> cannot be found (line <decimal >)

The object specified for connection to the parasitic network does not exist.

SPF- 013 Connector of transistor '<string> named '<string> cannot be found
(1'i ne <deci nmal >)

The name used to specify the transistor connector isinvalid. Legal names are g, d,
s b.

SPF- 014 Connector of transistor '<string> named '<string> nmight be

connected to the wong signal (line <decinal>)
There may be an incoherance in the parasitic file.

SPF- 015 I nstance '<string> cannot be found (line <decimal >)

The instance specified for connection to the parasitic network does not exist.

SPF- 016 Connector of instance '<string> nanmed '<string> cannot be found
(1'i ne <deci nmal >)

The name used to specify the instance connector isinvalid.

SPF- 017 Connector '<string> cannot be found (line <decimal >)

The external pin specified for connection to the parasitic network does not exist.

SPF- 018 Connector named '<string> 1is on the wong equipotential (line
<deci mal >)

There may be an incoherance in the parasitic file.

SPF- 019 Negati ve capacitance found (line <deci mal >)

A negative value was used to specify a capacitance, thisisignored.

SPF- 020 Negati ve resistance found (line <deci nal >)

A negative value was used to specify aresistance, thisisignored.

SPF- 021 <deci mal > signal (s) missing in the netli st
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Signals specified in the parasitic file do not exist in the netlist.

SPF- 022 Don't know howto handl e connector '<string> for resistor annotation
(1'i ne <deci nmal >)
The handled names for resistor connectors are 'pos, 'neg', '1' and '2'.

SPF- 023 Signal '<string> missing in the netlist (line <decimal>)
Signal can not be found in netlist to annotate.

SPF- 024 Failed to open file '<string>
The dspf file was not found.

SPF- 025 RC Network declaration for signal '<string> continued at Iline
<deci nal >
Multiple consecutive declarations for the signal have been detected. They will be
merged.

SPF- 026 Don't know how to handl e capacitance/di ode connector '<string> for
capaci t ance/ di ode annotation (line <decimal >)
The handled names for capacitance and diode connectorsare'1' and '2'.

SPF- 027 No declaration of crosstalk capacitance node '<string> (line
<deci mal >), associated with net '<string>

SPF- 028 Node '<string> (line <decimal>) could not be created, coupling

capacitance to this node will be ignored
A coupling capacitance to a non existant signal in the netlist will be ignored.

6.36. SPE

SPEF- 001 can't use RC cache with conpressed file
SPEF- 002 could not find figure '<string> specifiedinto spef file '<string>
SPEF- 003 <string>: <deci mal > <string>
SPEF- 004 <string>: <deci mal >: Syntax Error near '<string>
SPEF- 005 can't get current file position
SPEF- 006 can't set current file position
SPEF- 007 only one spef cache can be used
figure '<string> won't be cached
SPEF- 008 can't open file '<string>
SPEF- 009 <string>: <deci mal >: signal '<string> does not exist in netlist
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SPEF- 010 <string>:<decimal >: transistor connector '<string> of '<string>
can not be found

SPEF-011 <string>: <deci mal >: object nanmed '<string> can not be found in
transi stors, connectors or instances

SPEF- 012 <string>:<decimal >: resistor connector '<string> of '<string> can
not be found

SPEF- 013 <string>: <deci mal >: capacitance connector '<string> of '<string>
can not be found

SPEF- 014 <string>: <decimal >: diode connector '<string> of '<string> can
not be found

SPEF- 015 <string> <decimal > delinmter '<character> not found in nane
'<string>

SPEF- 016 <string>: <decimal > Signal '<string> not found in the netli st

SPEF- 017 <string>: <deci mal >: Connector  of i nstance '<string>' named
'<string> can not be found

SPEF- 018 <string>: <decimal >: Transistor, instance, resistor, capacitance or
di ode '<string> can not be found

SPEF- 019 <string>: <decimal > Connector of transistor '<string> naned
'<string> can not be found

SPEF- 020 <string>: <deci mal >: Connector  of resistor '<string> named
‘<string> can not be found

SPEF- 021 <string>: <deci mal >: Connect or of <string> '<string> named
'<string> can not be found

SPEF- 022 <string>: <decimal > Resistor found between two different nets
"<string> and '<string>

SPEF- 023 <string>: <deci mal >: Capacitance node '<string> not found in the
netli st

SPEF- 024 <string>: <decimal > Could not find circuit connector '<string>

SPI - 002 File '<string> Iline <decimal>: .INCLUDE wthin .SUBCKT not
support ed

SPI - 005 Netlist inconsistency
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SPI - 007 Vari abl e MBK_SPI _SEPAR rnust be a single character

SPI - 008 Can't read design with node '<character>

SPI - 009 Can't open file <string>

SPI - 011 File <string> line <decimal > Paraneter '<string> not supported

SPI - 013 File "<string> l|ine <decimal>: Inconplete |line

SPI - 014 File "<string> I|ine <decinmal> Too nany el enents on |line

SPI - 015 File '<string> I|ine <decinmal>: .SUBCKT wi thin .SUBCKT not supported
for SPEF

SPI-016 File '<string> I|ine <decinmal> No name for subckt

SPI - 022 File "<string> I|ine <decinmal> .ENDS w thout .SUBCKT

SPI - 024 File '"<string> |line <decimal> nanme discrepancy between .SUBCKT
and . ENDS

SPI - 025 File "<string> |ine <decimal> No nane for transistor

SPI - 026 File '"<string> |line <decimal>: Transistor '<string> 1is already
def i ned

SPI - 027 File "<string> |I|ine <decinmal>: Transistor has no DRAI N node

SPI - 028 File "<string> I|ine <decimal > Transistor has no GRI D node

SPI - 029 File "<string> I|ine <decinmal> Transistor has no SOURCE node

SPI - 030 File "<string> |I|ine <decimal> Transistor has no BULK node

SPI - 032 No nodel for transistor '<string> (<string>)

SPI - 033 File '<string> |ine <decimal > Inconplete paraneter for transistor

SPI - 034 File '<string> |ine <decinal> Bad val ue

SPI - 036 File "<string> I|ine <decinmal> no name for resistor

SPI - 037 File '"<string> |line <decimal > resistor '<string> already defined
i n subckt

SPI - 038 File "<string> I|ine <decimal> no name for capacitance

SPI - 039 File '<string> Iline <decimal>: capacitance already defined in
subckt
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SPI - 040 File "<string> I|ine <decinmal> No name for subckt

SPI - 041 File '"<string> |I|ine <decinmal> Subckt '<string> already defined

SPI - 042 Subckt ' <string>' already defined

SPI - 043 Model '<string>' not found

SPI - 044 In circuit '<string>: node nunber discrepancy between node
"<string> and instance '<string>

SPI - 045 In circuit '<string>: VDD and VSS nodes on the sanme net
VSS nodes: <string>
VDD nodes: <string>

SPI - 046 In circuit '<string>: Miny signals are VSS

SPI - 047 In circuit '<string>: Miny signals are VDD

SPI - 048 File "<string> I|ine <decinmal>: Line too |ong

SPI - 049 File "<string> line <decimal>: 1l1legal PW definition

SPI - 050 File '"<string> |l|ine <decimal>: Inconsistency in slope #<decimal>
of PW definition

SPI - 051 File "<string> |ine <decimal> Node '<string> already has a nane

SPI - 052 File '<string> |Iline <decimal> Could not evaluate expression
'<string>

SPI - 053 File "<string>' l|ine <decimal>: Inconplete pulse definition

SPI - 054 File '<string> |ine <decinal> Mlforned parameter for '<string>
option

SPI - 055 File '"<string> line <decinmal> Miltiple paraneters for '<string>
option, first one will be used

SPI - 056 File '"<string> line <decimal> No slopes found in PW for node
'<string>

SPI - 057 File '"<string> I|ine <decimal> No name for diode

SPI - 058 File "<string> l|ine <decimal>: Diode '<string> already defined

SPI - 059 File '<string> I|ine <decinal> Bad di ode declaration

SPI - 060 No nmodel for diode '<string> (<string>)
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SPI - 061 File "<string> |ine <decimal > Paraneter inconplete for diode

SPI - 064 File '<string> I|ine <decinal> Unsupported syntax for capacitance

SPI - 065 File '"<string> I|ine <decinmal> Unsupported syntax for resistance

SPI - 066 File '<string> line <decimal>: Inconplete or unsupported paraneter

SPI - 067 File '<string> I|ine <decinal> Bad nodel definition

SPI - 068 Conflicting power supply at top level on node '<string> Kkeeping
%gv (other is %v)

SPI - 069 File "<string> I|ine <decimal>: Incorrect .|INCLUDE syntax

SPI - 070 Conflicting power supply in circuit '<string> on node '<string>
keepi ng Y%gv (other is %v)

SPI - 071 Unsol ved vcard plus: ‘'<string> mnus: '<string> value: % in
subcircuit '<string>

SPI -072 Unsol ved vcard plus: '<string> mnus: '<string> value: % outside
subcircuits

SPI - 073 Mul tiple connectors on the same net in subcircuit '<string>',
choosi ng name '<string>, ignoring {<string>}

SPI - 074 File '<string> |ine <decimal > Redefinition of function '<string>

SPI - 075 File '<string> I|ine <decinmal> Malformed function definition

SPI - 076 File '<string> line <decimal> Cannot evaluate npdel paraneter
<string>='<string> <string>

SPI - 077 Technology file loaded with wunset sinifool Model. Using default
setting: sinlool Model =" <string>

SPI - 078 File '<string> line <decimal > No data read between . UNPROTECT and
precedi ng . PROTECT statement. Check your password

SPI - 079 File '<string> line <decinmal> Unable to initialise decryption
process

SPI - 080 File ' <string>' I'ine <deci mal >: Eval uat e of expressi on
'<string> <string>

SPI - 081 No transistor nodel nanmes defined for Spice output. Did you set

avt Spi [ Tn| Tp] Model Name?
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6.38. STB

STB- 001 Multiple clocks for command ' <string>'.

STB- 002 Mul tipl e phases for command ' <string>'.

STB- 003 Menory ' <string> w thout comand i gnored.

STB- 004 No clock path to command <string>.

STB- 005 No data path to latch <string>.

STB- 006 No <string> edge on <string> '<string> propagated fromany cl ock.
STB- 008 Bad cl ock specification for figure '<string>'.

STB- 009 Cl ock connector '<string> does not exist (line <decinmal>).
STB- 010 Connector '<string> does not exist (line <decinal>).

STB- 011 Conmand ' <string>" does not exist (line <decinal>).

STB- 012 No i ndex on node '<string>'.

STB- 013 Mul tipl e commands on node '<string> wth different clocks.
STB- 014 Monophase path for latch '<string>'.

STB- 015 Clock '"<string> in nmultiple asynchronous groups.

STB- 016 Clock '"<string> in nultiple equival ent groups.

STB- 017 Equi val ent clock '<string> in different asynchronous group.
STB- 018 Multiple clock paths to '<string>'.

STB- 019 Multiple clock constraint for signal '<string>'.

STB- 020 Crossing clock domains at '<string>'.

STB- 021 Undefined period for clock '<string>'.

STB- 022 Bad period for clock '<string>'.

STB- 023 Cannot find stability information.

STB- 024 Cannot close stb file.

STB- 025 Stability Figure does not exist.
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STB- 026 Cannot run ' <string>'

STB- 027 Syntax error in stb file (line <decimal >).

STB- 028 Unknown or anbi guous phase for '<string> (line <decimal>).

STB- 029 Unmat ched stability intervals for '<string> (line <decinal>).

STB- 030 No cl ock for phase <deci mal > on connector '<string>'

STB- 031 No corresponding output file suffix.

STB- 032 Only hold constraint for signal '<string>

STB- 033 Only setup constraint for signal '<string>

STB- 034 <string>

STB- 035 Coul d not find node '<string>'

STB- 036 Coul d not find [atch node '<string>'

STB- 037 Unknown error.

STB- 038 Overflow val ue % detected for item<string> of <string>

STB- 039 Configuration mnismatch when loading sto file. Check <string>
section.

STB- 040 Configuration m smatch when | oading sto file. Check config variable
<string> current value : <string>

STB- 042 Coul d not match fal se slack node '<string> in UTD

STB- 043 Constraint or stability set on connector '<string> wth unknown
di rection.

STB- 044 Bad or undefined cl ock waveform specification for clock '<string>'

STB- 045 Coul d not match node '<string> in switching probability.

STB- 046 Access line without conmand detected on node '<string>

STB- 047 Latch '<string> has no conmands
This can lead to infinite loop in STA if there is aloop between 2 latches with no
command

STB- 048 Possibility of infinite |l oop: nore than <decimal > iterations al ready

done to stabilise the circuit
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Thisisdueto avery slow stability convergence or infinite loop

6.39. STM

STM 000 Array bound wite in nodel '<string>

STM 001 Parse error file '<string> |ine <decimal>

STM 002 solvepi (): non convergence

STM 003 Negati ve capacitance found on signal <string>

STM 004 Del eti ng nore nodel s than all octed

STM 005 stmcell _del nodel: null cell

STM 006 stm cel |l _del nodel : null nodel

STM 007 Can't open file '<string>

STM 008 st m addht inpossible: hash table size is 'O

STM 009 stm addhtitem i npossi ble: value is STM EMPTYHT or STM DELETEHT
STM 010 Constraint cal cul ati on neani ngl ess in SCM nodel

STM 011 Cannot resolve pi tree with tables: taking cl + c2
STM 012 Cannot resolve pi tree with polynons: taking cl + c2
STM 013 Load paraneter not yet inplenmented for pol ynons

STM 014 Cl ock sl ew paraneter meaningless in SCM nodel s

STM 015 Cl ock slew paraneter not yet inplemented for pol ynons
STM 016 Dat a sl ew paramet er neani ngl ess in SCM nodel s

STM 017 Data sl ew parameter not yet inplenmented for pol ynons
STM 018 i max not yet inplenmented for tables

STM 019 i max not yet inplemented for pol ynons

STM 020 Sl ew paraneter not yet inplenented for pol ynons

STM 021 Merge of pol ynom nodel s not yet inpl enented
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STM 022 Reducti on of pol ynons not yet inplenmented

STM 023 Shift of polynons not yet inplenented

STM 024 Negati on of polynons not yet inplenented

STM 025 No nodel type for signature

STM 026 STM cannot conpute inmax from constant nodel

STM 027 STM cannot conpute vth from constant nodel

STM 028 STM cannot comput e sl ope from constant nodel

STM 029 NULL nodel

STM 030 Lost nenory consi stency

STM 031 Shift of SCM nodel s neani ngl ess

STM 032 Negati on of SCM nodel s neani ngl ess

STM 033 Tabl e extrapol ati on

STM 034 Noi se created twice

STM 035 Cannot get current file position

STM 036 Cannot set file position

STM 037 Bad unit for STM CACHESI ZE

STM 038 invth created twice

STM 039 Def aul t capacitance range used for function nodel
STM 040 Could not find timng nodel file for figure '<string>'

The .stm file might not be accessible to the tool.

STM 041 Constant and table cannot be both valid

STM 042 CALL_SI MULATI ON cal | ed out of context

STM 043 CALL_SI MULATION can't find association for % '<string>
STM 044 CALL_SI MULATI ON_ENV cal | ed out of context

STM 045 CALL_SI MULATI ON_ENV can't find association for % '<string>
STM 046 CALL_CTK ENV cal |l ed out of context
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STM 047 CALL_CTK ENV can't find association for '<string>

STM 048 G\S i nformation not | oaded, can't conpute

STM 049 Coul d not retreive instance <string>

STM 050 Round overfl ow

STM 051 Parse error while reading TLF file |ine <deci mal >

STM 052 | mpr eci si on risk for del ay ' <string>(<character>)"' to

<string>(<character>)', slope = <deci mal >ps, |oad = <deci nal >fF.

6.40.

TAS

TAS- 001 sl ope conputing error : circuit not extracted or wong extraction

TAS- 002 netlist error: the connector <string> is not an input

TAS- 003 netlist error: the connector <string> is not an out put

TAS- 004 the connector <string> is not used

TAS- 005 the connector <string> can not reach the high |eve

TAS- 006 the connector <string> can not reach the |ow | evel

TAS- 007 can not force the level of connector <string>

TAS- 008 can not open the file <string>

TAS- 009 the signal <string> doesn't exist in the circuit or is not a
transistor gate or is already decl ared

TAS- 010 can not close the file <string>

TAS- 011 no control signal in the latch %d (<string>)

TAS- 012 inconplete input list for the cone %d (<string>)

TAS- 013 the latch <string>is not a differential l|atch

TAS- 014 error in technology file <string>

TAS- 015 bl ock wi thout diffusion capacitance. can not measure the drain or

source capacitance
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TAS- 016 bl ock wi thout diffusion capacitance drain and source capacitance
will be measured with ACM=1 SPI CE net hod

TAS- 017 floating exception

TAS- 018 no val ue or edge can be set for signal <string> set to O

TAS- 019 can not find the slopes of the cone %d (<string>)

TAS- 020 no active branch found in the cone %d (<string>)

TAS- 021 error in the truth table %d (<string>)

TAS- 022 unknown state <string>

TAS- 023 unknown col um type <string>

TAS- 024 non external branch containing connector cone % d (<string>)

TAS- 025 no slope on the node <string>

TAS- 026 usage of the new delay switch nodel requiere to set the
TAS_DELAY_ SWTCH to NO

TAS- 027 tasalloc() error: not enough menory. only the critical path will be
retained. freeing nenory space

TAS- 028 fatal error: not enough nenory

TAS- 029 unknown event %d

TAS- 030 no i nout or output connector

TAS- 031 | oop detected: see the <string>.loop file for nore informations

TAS- 032 monol atch chain % d (<string>)

TAS- 033 the cone % d (<string>) does not contain feedback pathes

TAS- 034 non-external branch in the cone %d (<string>)

TAS- 035 I atch on output connector <string>

TAS- 036 precharge on out put connector <string>

TAS- 037 negative or zero delay between <string>

TAS- 038 transistor link | osed

TAS- 039 too small resistance for signal <string> set to 1

265



HITAS Reference Guide

TAS- 041 the precharge processing nmust be used with the 'ttv' file. the '-
n' option will be set

TAS- 042 there is no extractible path in the figure <string>

TAS- 043 bad environnent variable <string>

TAS- 044 the cell characterization optionis inconpatible with the 'deb' file

TAS- 045 errors detected in the netlist. see <string>rep file for nore
details

TAS- 046 latch on input connector <string> ignored

TAS- 047 precharge on input connector <string> ignored

TAS- 048 menory on i nput connector <string> ignored

TAS- 050 transistors detected in figure <string> inpossible in hierarchica
node or instances do not have timng files

TAS- 051 i npossible to find in figure <string>

TAS- 052 bad connector direction on signal <string>

TAS- 053 i nternal connector <string> not found in RCX view

TAS- 054 only one connector on internal signal <string>

TAS- 055 only input connectors or constante connectors on internal signal
<string>

TAS- 056 no input on internal signal <string>

TAS- 057 conflict detected on internal signal <string>

TAS- 058 no rc delay on signal <string> nay be the rc tree are not connected
or there is no slope on the driver

TAS- 059 nmore than one latch on signal <string>

TAS- 060 nmore than one precharge on signal <string>

TAS- 061 fatal error check your input files

TAS- 062 figure <string> already exists

TAS- 063 no rc delay on signal <string> may be | oop detected

TAS- 064 no or bad rcx file for figure <string>
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TAS- 065 nane <string> already exists

TAS- 066 It is better to sinulate the signal <string>

TAS- 067 No timing nodel for instance <string> flattened

TAS- 068 No execution context (missing tas_setenv)

TAS- 069 Conflicting tenperature: <string>

TAS- 070 PVT conditions prevent signal propagation on cone <string> tining
arc suppressed
Vin under static threshold (Increasing power supply may solves)

TAS- 071 PVT conditions lead to out of bound paranmeters on cone <string>
timng arc suppressed
Delay and slope calculations failed on pass-gate (Increasing power supply may
solves)

TAS- 072 Signal '<string> connected on power connector '<string> of
i nstance ' <string>

TAS- 073 Coul d not find connector '<string> in circuit '<string>

TAS- 074 can't extract path to sinulate

TAS- 075 can't get patterns to sinmulate the path

6.41.

TRC

TRC- 000 [ AVE: <deci mal >] Internal error
net <string>
driver <string>
receiver <string>
The interna data representation for parasitic element is not consistent. Please
contact Avertec Support.

TRC- 001 [ AVE] Negative delay conputed on net <string>
Parasitics on the net present some particularities, leading to an error when
computing delays with AWE agorithm.

TRC- 002 [AVE] Al order fail when conputing delay on net <string>
Parasitics on the net present some particularities, leading to an error when
computing delays with AWE agorithm.

TRC- 003 Can't open file <string> for direct access. Cache is not used.
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The .rex file is compressed, so it can't be opened for direct access. The cache is not
used, thefileis entirely loaded in memory, leading to more memory consumption.

TRC- 004 avt El pCapalLevel mi smatch #<deci mal >.
The value of the avtElpCapalevel variable is not consistent with previous setting.
TRC- 005 Internal error #<decimal> on net <string>.
Thisisan internal error. Please contact Avertec Support
TRC- 006 Internal error #<decinal >.
Thisisan internal error. Please contact Avertec Support
TRC- 007 Negati ve ground capaci tance found on signal <string>. code=<deci nal >
The total capacitance on a net is negative. If it's a power supply net, it should be
identified, and no operation on this signal would occur. Check configuration file.
TRC- 008 Can't determ ne equivalent |oad on signal <string>.
The equivalent gate output load can't be computed. The gate output is probably not
connected to anything.
TRC- 009 The pi load for the equivalent gate | oad on signal <string> can't
be det erni ned.
The equivalent gate output load can't be computed. The gate output is probably not
connected to anything, or parasitics on the net present some others particularities.
TRC- 010 The equivalent gate output |oad gives a negative capacitance for
signal <string> 0 value is retained
This problem occurs when there is a very strong coupling between nets.
TRC- 011 Can't open file <string>. <string> for witting.
Check usua Unix specification for file access. permission mode on file or on
directory, disk space,...
TRC- 012 An error occurs when witting in file <string>.
Check usua Unix specification for file access. permission mode on file or on
directory, disk space,...
TRC- 013 Try to load an RCX file version #<decimal> Only 4th version is
support ed.
The RCX fileistoo old to be supported. It must be created with newer version of
the tool.
TRC- 014 File parse error : Line too |ong.
Thelength of alineinthe RCX fileistoolong. Thiscase occursif therearevery long
signal or instance names, too many nodes on a connector, or if the fileis corrupted.
Thelast line of an RCX file isthe word END.
TRC- 015 File parse error line <decimal > in file <string>. <string>.
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An element is not recognized in the RCX file. The file may be corrupted. The last
line of an RCX fileistheword END. If thisisnot the case, there has been aproblem
during the creation of the RCX file.

TRC- 016 Error while getting environnent variable : <string> It is <string>
Check the Avertec Documentation to set proper values.

TRC- 017 could not nodify connector '<string> origin group
Thisisan internal error in rc delay calculation with GNS.

TRC- 018 rcx timng function does not exi st
Thisisan internal error in rc delay calculation with GNS.

TRC- 019 could not get connector '<string> origin group
Thisisan internal error in rc delay calculation with GNS.

TRC- 020 origin index of connector '<string> is out of range
Thisisan internal error in rc delay calculation with GNS.

TRC- 021 could not get connector '<string> destination group
Thisisan internal error in rc delay calculation with GNS.

TRC- 022 destination index of connector '<string> is out of range
Thisisan internal error in rc delay calculation with GNS.

TRC- 023 rcx timng function does not exi st
Thisisan internal error in rc delay calculation with GNS.

TRC- 024 rcx timng function already exist
Thisisan internal error in rc delay calculation with GNS.

TRC- 025 nmissing rcx timng origin or destination group
Thisisan internal error in rc delay calculation with GNS.

TRC- 026 could not findtimnngs \"<character><character>\" between connectors
"<string> and '<string> for signal '<string>
Thisisan internal error in rc delay calculation with GNS.

TRC- 027 could not find timngs \"<character><character>\" for an input sl ope
of %gps between connectors '<string> and '<string> for signal
'<string>
Thisisan internal error in rc delay calculation with GNS.

TRC- 028 can't conpute awe delay because a connector is missing
start='<string> end=' <string>
Thisisan internal error in rc delay calculation.

TRC- 029 can't conpute awe delay because input slope is negative

start='<string> end=' <string>
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Theinput slopefor rc delay calculation isnegative. Thereisaproblem with the gate
model. Check technological parameters and power supply.

TRC- 030

can't conpute awe delay because power supply is less than vt
start='<string> end=' <string>
Check power supply and technological parameter of the driver.

TRC- 031

can't conpute awe delay because threshold is greater than power
supply : start='<string> end=' <string>
The voltage on the rc net can't reach the threshold delay measure.

TRC- 032

can't conpute awe del ay because because there is no rcx view or rcx
view is typed RCXERRCR : start='<string> end='<string>
Thisisan internal error in rc delay calculation.

TRC- 033

can't conpute effective load on signal <string> because there is
not a valid rcx view.

Thisisan internal error in rc delay calculation.

TRC- 034

can't get the file position : <string>
When using rc cache, can't get the file offset. Try to disable file compression if
needed, or remove rc cache. Check unix file so.

TRC- 035

can't set the file position : <string>
When using rc cache, can't change the position in file. Try to disable file
compression if needed, or remove rc cache. Check unix file access so.

TRC- 036

an error occured when reading file : <string>
This rex file may be corrupted or truncated. The last line of the rcx file is EOF.
Check disk space.

TRC- 037

an inconsistant |line has been read : <string>
The rex file is corrupted or truncated. The last line of the rcx file is EOF. Check
disk space.

TRC- 038

No aggressor <string> found : <string>
The rex file is corrupted or truncated. The last line of the rcx file is EOF. Check
disk space.

TRC- 039

Signal <string> is defined nore than one tine : <string>
The rcx fileis corrupted.

TRC- 040

Signal <string> is not defined : <string>
Thercx fileis corrupted.

TRC- 041

Probl emin cache nmechanism: the signal <string> can't be rel eased

TRC- 042

[AVE] can't conpute the switching instant of the input for rc net
<string>
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There is a problem when computing the rc input slope on a net. In this case, the rc
delay is equal to the switching instant of the rc output.

TRC- 043

[AVE] can't conpute the switching instant of the output for rc net
<string>

Thereis aproblem when computing the rc output slope on a net. In this case, therc
delay isequal to 0 and output rc slope is equal to input rc slope.

TRC- 044

[AVE] can't determ ne the shape of the input for rc net <string>
The representation for the rc driver can't be determined. In this case, therc delay is
equal to 0 and output rc slope is equal to input rc slope.

TRC- 045

internal problemin rcdelay cache : signal <string>is yet in cache
Thereisaproblein rcdelay cache mechanism. Desactivate rcdelay cache.

TRC- 046

internal problemin rcdelay cache : no signa
Thereisaproblein rcdelay cache mechanism. Desactivate rcdelay cache.

TRC- 047

internal problemin rcdelay cache : signal <string>is not in cache
Thereisaproblein rcdelay cache mechanism. Desactivate rcdelay cache.

TRC- 048

internal problemin rcdelay cache : unknown data structure in cache
for signal <string>

Thereisaproblein rcdelay cache mechanism. Desactivate rcdelay cache.

TRC- 049

internal problemin rcdelay cache : no awe data for signal <string>
Thereisaproblem in rcdelay cache mechanism. Desactivate rcdelay cache.

TRC- 050

Net <string> is not connex
The rc description of a net doesn't connect all connectors\n

TRC- 051

Di sabling conpression for <string>rcx file as RC cache is active.
Thereisarequest to write an .rcx file with the simultaneous uses of output filter and
rc cache functionality activated. Since this last functionality requiers direct access
on file, the output filter is not used for thisfile.

TRC- 051

Net <string> is not connex
The rc description of a net doesn't connect all connectors\n

TRC- 052

Can't solve the LU hybrid matrix on net <string> fromlocon <string>
There is a problem in awe computation with matrix.\n

TRC- 053

Can't handle UTD for circuit ' <string>' generated with
avt Enabl eMul t i pl eConnect or sOnNet =yes i n hi erarchi cal node

avtEnableM ultipleConnectorsOnNet=yes is supported only for transistor level
netlists.\n
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6.42. TTV

TTV-010 parse <string>

TTV-011 file <string> does not exist

TTV-020 can not open the file <string>

TTV-021 can not close the file <string>

TTV-022 can not drive the file <string> the figure is not fully in nenory

TTV-030 nmonol atch chain in figure <string>

TTV-031 figure <string> is not ready to built paths

TTV- 040 the figure |l oad before and the file <string> do not cone fromthe
same timng anal yser run

TTV-041 <string> the dates of files nust correspond

TTV-042 <string> do not generate with the sane technol ogy

TTV-043 <string> do not generate with the sane version of technol ogy

TTV- 044 <string> do not generate with the sane too

TTV- 045 <string> do not generate with the sane version of too

TTV- 046 <string> |l eve

TTV- 050 not enough nenory to allocate <string>

TTV-051 | oop detected: see the <string>.loop file for nore informations

TTV-052 character <character> in nane <string> replaced by _

TTV- 053 can not read <string>rcx file

TTV-054 Infinite loop crossing | atches found when searching path <string>
Increase your period or set ‘avtMaxPathPeriodDepth’ to O

TTV- 055 Internal error: <string>

TTV- 056 Coul d not find any path to a clock for precharge or latch '<string>

This message indicates that there is no path from a defined clock to the actual
command. This generaly means that a clock declaration is missing for the circuit.
Often, missing clocks are clocks that are generated from the interface clock into a
latch node. This latch node might be the one to also set as a clock.
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TTV- 057 Node '<string> activates witing in '<string> but is not typed
conmand
TTV does not support latch as direct command of other latchs. This can also come
from a setup error

TTV- 058 Coul d not match fal se path <string> node '<string> in UTD

TTV- 059 Val ue %gff in capacitance range is |ower than connector '<string>'
capaci tance (%gff).

TTV- 060 Coul d not match directive node '<string> in UTD

TTV-061 Error reading SSTA headers in file '<string>: <string>

TTV- 062 Error reading SSTA store values in file '<string>

TTV-063 No stored file found for run <deci nal > (gl obal seed=%, nai n seed=%u)

6.43.

6.44.

6.45.

VAL

Error messages description not available yet.

X2V

Error messages description not available yet.

YAG

YAG 001 Circuit not found
Attempt to disassemble a circuit entity which does not exist.
YAG- 002 RC cache must be deactivated in this node
Disassembly modes which involve manipulation of hierarchy require that the RC
be deactivated.
YAG 003 Connector '<string> is power supply AND ground
The given external connector has been detected as both Vdd and Vss. This error
isfatal.
YAG 004 No VDD signal in the circuit
No Vdd power supply has been identified in the circuit to disassemble. This error
is not fatal, however, it is recommended to check the power supply configuration.
YAG- 005 No VSS signal in the circuit
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No Vss power supply has been identified in the circuit to disassemble. Thiserror is
not fatal, however, it is recommended to check the power supply configuration.

YAG 006 Can't open file '<string>
The specified file cannot be opened. Check disk space and access privileges. This
error may be fatal.

YAG 007 Can't close file '<string>
The specified file cannot be closed. Check disk space and access privileges.

YAG- 008 Unr ecogni zed contraint '<string> in the circuit
The specified mutual exclusion constraint has no correspondance in the circuit to
disassemble.

YAG- 009 Can't name toplevel <string> in Blackbox node
Attempt to rename the top-level figure using a name which is already in use.

YAG- 010 Figure '<string> has no transistors and no instances
Circuit contains no elements to disassemble.

YAG 011 Transistors in non-leaf figure '<string>
In hierarchical disassembly mode, if ano-leaf figure containsamixture of transistors
and instances then the result may not be as expected.

YAG 012 Signal '<string> is not driven in behavioural figure

Error messages description not available yet.
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