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Digital Test
Interchange Format (DTIF)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in
addition[To other activities, publishes Internatona andards, recnhnica peciications, lechnigal Reports,
Publicly [Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their|preparation
is entrupted to technical committees; any IEC National Committee interested in the subjeet dealt with may
participdte in this preparatory work. International, governmental and non-governmental organizations Jiaising with
the IEC plso participate in this preparation.

IEEE Stpndards documents are developed within IEEE Societies and Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. IEEE develops its standards through a| consensus
development process, which brings together volunteers representing varied viewpointsyand interests to|achieve the
final prqduct. Volunteers are not necessarily members of IEEE and serve withqut' compensation. While IEEE
administers the process and establishes rules to promote fairness in the consensus development prgcess, IEEE
does nof independently evaluate, test, or verify the accuracy of any of the jnformation contained in it§ standards.
Use of [EEE Standards documents is wholly voluntary. IEEE documents _are made available for us¢ subject to
importart notices and legal disclaimers (see http://standards.ieee.org/IPR/disClaimers.html for more infofmation).

IEC collpborates closely with IEEE in accordance with conditions{determined by agreement betwden the two
organizgtions.

The formal decisions of IEC on technical matters express, as<hearly as possible, an international cénsensus of
opinion pn the relevant subjects since each technical committee-has representation from all interested IEC National
Commitfees. The formal decisions of IEEE on technicalmatters, once consensus within IEEE Sqcieties and
Standardls Coordinating Committees has been reached,is determined by a balanced ballot of materially interested
parties who indicate interest in reviewing the proposedistandard. Final approval of the IEEE standards flocument is
given byl the IEEE Standards Association (IEEE-SA),Standards Board.

IEC/IEEE Publications have the form of recommendations for international use and are accepted by I[EC National
Committees/IEEE Societies in that sense. Whilenall reasonable efforts are made to ensure that the techrjical content
of IEC/IEEE Publications is accurate, IEC or IEEE cannot be held responsible for the way in which they|are used or
for any rpisinterpretation by any end user.

In ordef to promote international ynifermity, IEC National Committees undertake to apply IEC Publications
(including IEC/IEEE Publications) transparently to the maximum extent possible in their national gnd regional
publicatjons. Any divergence bétween any IEC/IEEE Publication and the corresponding national |or regional
publication shall be clearly indicated in the latter.

IEC and IEEE do not proyide“any attestation of conformity. Independent certification bodies providg conformity
assessnjent services and, in“some areas, access to IEC marks of conformity. IEC and IEEE are not regponsible for
any serVices carried oUt-by independent certification bodies.

All userg should ensure that they have the latest edition of this publication.

No liabilfty shalkvattach to IEC or IEEE or their directors, employees, servants or agents including indiviglual experts
and members of technical committees and IEC National Committees, or volunteers of IEEE Societles and the
Standarfls “€oordinating Committees of the IEEE Standards Association (IEEE-SA) Standards Bogrd, for any
personalinj prope damage or other damage of any nature whatsoever, whether direct or indirect.Jor for costs
(including legal fees) and expenses arising out of the publication, use of, or reliance upon, this IEC/IEEE
Publication or any other IEC or IEEE Publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use of material
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. IEC or IEEE shall not be held responsible for identifying
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity or scope
of Patent Claims or determining whether any licensing terms or conditions provided in connection with submission
of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-discriminatory. Users of this
standard are expressly advised that determination of the validity of any patent rights, and the risk of infringement of
such rights, is entirely their own responsibility.

Published by IEC under license from [EEE. © 1999 IEEE. All rights reserved.
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International Standard IEC 61445/ IEEE Std 1445-1998 has been processed through IEC

technical committee 93: Design automation, under the IEC/IEEE Dual Logo Agreement.

The text of this standard is based on the following documents:

IEEE Std

FDIS

Report on voting

IEEE Std 1445-1998

93/321/FDIS

93/328/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indjcated in the above table

The IEC Technical Committee and IEEE Technical Committee have decided thatthe c
this publi¢ation will remain unchanged until the stability date indicated on the IEC web
"http://wepstore.iec.ch" in the data related to the specific publication. At this date, the p

will be

¢ reconfirmed,
e withdrpwn,

* replackd by a revised edition, or

¢ amended.

bntents of
site under
ublication

Published by IEC under license from [EEE. © 1999 IEEE. All rights reserved.
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IEEE Std 1445™-1998(R2009)

IEEE Standard for Digital Test
Interchange Format (DTIF)

Sponsor

IEEE [Standards Coordinating Committee 20 on
Test and Diagnosis for Electronic Systems

Reaffirmed 9 December 2009
Approyed 8 December 1998

IEEE{SA Standards Board

Reaffifmed 8 July 2004
Approped 16 November 1999

Amerllican National Standards Institute

Abstract: The information conténtand the data formats for the interchange of digital test prpgram
data between digital automated.test program generators (DATPGs) and automatic test equipment
(ATE)|for board-level prinfed" circuit assemblies are defined. This information can be Hroadly
groupéd into data that defines the following: UUT Model, Stimulus and Response, Fault Dict{onary,
and Pfobe.
Keywoprds: automatic test equipment (ATE), digital automated test program generator (DATPG),
digitalftest interchange format (DTIF), Fault Dictionary data

The Institute of Electrical and Electronics Engineers, Inc.
345 East 47th Street, New York, NY 10017-2394, USA

Copyright © 1999 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 10 March 1999. Printed in the United States of America.
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IEEE Introduction
[This introduction is not part of IEEE Std 1445-1998, IEEE Standard for Digital Test Interchange Format (DTIF).]

A digital automated test program generator (DATPG) produces test pattern and diagnostic data that can be
used for testing printed circuit assemblies on automatic test equipment (ATE). The use of several DATPGs,
all with individual output formats, created a need for many unique post-processors to be developed and
maintained for the life of the ATE. These post-processors supported the link from specific DATPGs to
specific testers. The proliferation of unique formats and post-processors created logistical support problems
and therefore identified a need for standardization. A DATPG and ATE independent output data format is
required to limit the number of post-processors (one for each ATE) requiring life cycle support. The digital
test interchange format (DTIF) was chosen because of its wide use and because it was becoming known in
industiy as the de facto standard.

This dpcument provides the basis to standardize digital test information for use on ATE. The,digital test
informption consists of the unit under test (UUT) Model information, Stimulus and Response datg, Fault
Dictiogary data, and Probe data.

DTIF if unique from other standards such as IEEE P1450 (Draft 0.95, dated July 1998),1 Draft Standqrd Test
Interfae Language (STIL) for Digital Test Vector Data, and IEEE Std 10297141991, IEEE Standprd for
Waveform and Vector Exchange Specification (WAVES). STIL is being developed to standardize the]output
interfage of existing computer-aided engineering (CAE) tools with the input interface of ATE for intggrated
circuit (IC) testing only. WAVES is a hardware descriptive language used for defining stimulus and regponse,
and th¢ir associated timing for IC/board-level design. Neither STI\nor WAVES provides for boatd-level
fault dfagnostics.

A futuge revision of this standard will consider the use of the'information model.

1 IEEE P1450 is an IEEE authorized standards project that was not approved by the IEEE-SA Standards Board
at the time this publication went to press. For information about obtaining the draft, contact the IEEE.

Published by IEC under license from [EEE. © 1999 IEEE. All rights reserved.
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Digital Test Interchange Format (DTIF)

1. Oerview

The digital test interchange format (DTIF) is designed to provide a mechanism for digital test dath inter-
changd independent of specific digital automated test program generators (DATPGs) and test systems. The
DTIF provides a neutral database for the development and delivefy of digital simulation based test pfogram
sets (T|PSs). DTIF functionally supports the unit under test (QUT) Model, Stimulus and Responsq, Fault
Dictiofary, and Probe databases.

1.1 S¢ope

This sthndard defines the information content and the data formats for the interchange of digital test pfogram
data bgqtween DATPGs and automatic test equipment (ATE) for board-level printed circuit assembligs. This
informption can be broadly grouped intop-data that defines the following:

a) | UUT Model,

b) | Stimulus and Response;
¢) | Fault Dictionary;

d) | Probe.

1.2 Purpose

The purpose.of this standard is to provide a standard output format for test data generated by a DATPG. A
DATPG “produces test patterns and fault diagnostic data for ATE. This data is used in applications $uch as
board-level assemblies where diagnostic data interchange is important.

1.3 Application

This standard is primarily intended for use by digital simulator developers/maintainers and TPS developers/
maintainers.

Published by IEC under license from [EEE. © 1999 IEEE. All rights reserved.
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2. References

This standard shall be used in conjunction with the following standards. When the following standards are
superseded by an approved revision, the revision shall apply.

ANSI X3.4-1986 (Reaff 1997), Information Systems—Coded Character Sets—7-Bit American National
Standard Code for Information Interchange (7-Bit ASCII).1

IEEE Std 100-1996, IEEE Standard Dictionary of Electrical and Electronics Terms.?

3. Defimitions and-acronyms

3.1D

The fo
herein,)
defined

3.1.1 burst: A set of stimulus patterns and related unit under test (UUT) responses that are set up, 4

and red
necess

3.1.2 ¢
senses

3.13¢

3.1.4 djigital automatic test program generator, (DATPG): A program, often based on simulation, t}

in the
3.15d

3.1.6e
cess.

31.7e
erly) ¢

efinitions
[lowing definitions are for use with this standard. For other uses and for definifions not co

see IEEE Std 100-1996. Unless otherwise indicated, the ATPG subcommiftee’ formulated all
in this subclause.

d as a group. A test program may employ more than one burst to~provide the stimuli and req
ry to test the UUT.
a particular node on the unit under test (UUT).

rcuit simulator: A software program that predicts a circuit’s response to a given stimulus.

levelopment of test patterns and diagnostic information from the model of a unit under test (U
ynamic patterns: A set of controled, time-variant patterns within a time interval.
fige: A logic state transition that is considered instantaneous for a given pattern in the simulati

hd-to-end test: A test sequence to establish pass (functioning properly) or fail (not functionin
nditions. Sy7t_go/nogo test.

3.1.8 qult sett A group of one or more faults with the same fault signature.

3.1.9 fault signature: A set of unique primary output patterns in which the fault will produce a respof

htained
| terms

pplied,
ponses

hannel: The tester electronics associated with a digitaliinput/output (I/O) pin that either difives or

at aids
T).

hn pro-

g Prop-

hse dif-

ferent from the good machine response.

3.1.10 fault title: A two-part description that includes a node name and a fault type [i.e, <U5>6 SA1 (com-

ponent

3.1.11

: U5, pin: 6, fault type: Stuck at 1)].

go/nogo test: See: end-to-end test.

TANSI publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor,
New York, NY 10036, USA (http://www.ansi.org/).
2IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway,
NJ 08855-1331, USA (http://www.standards.ieee.org/).

Published by IEC under license from [EEE. © 1999 IEEE. All rights reserved.
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3.1.12 logic state: The representation a simulator uses to describe the state of a circuit during digital logic

simulation. There are four types of logic states that exist in a typical simulator: 0, 1, Z, and X.

3.1.13 main model: The top-level unit under test (UUT) model description that includes a list of component

packages and a netlist.

3.1.14 netlist: A point-to-point description of the interconnections between individual components in a

circuit.

3.1.15 patterns: A set of unit under test (UUT) stimulus and expected response states. A pattern contains

one unit of logic state (0, 1, X, Z) data for each UUT input and each UUT output pin.

3.1.16 phase: The time within a timing cycle when a primary input is in transition between logic, Stat
3.1.17 primary input (PI): A node in a circuit in which the tester can apply stimulus.
3.1.18 primary output (PO): A node in a circuit in which the tester can observe a response.

3.1.19 primary output patterns (POPAT): A set of unique responses at the node in which a fault or
of faulfs are detected.

3.1.20 probe: A tester instrument used to observe the state of a node.

3.1.21 probeable node: Any node that is physically accessible to«d tester probe.

3.1.22 probe window: The period of time during a pattern whén a probe can capture activity on a no
3.1.23 [probing: A fault diagnostic technique that incorporates the use of a portable device (hand-
robotiq) to monitor or capture unit under test (UUT) response data. The location of the probe place

ned by the circuit response and the circuit topology.

3.1.24 pimulation time unit (STU): A fiXed unit of time that is utilized during simulation for evalug
data.

3.1.25 |skew: The timing ambiguity associated with the occurrence of an automatic test equipment]
Input/(putput (I/O) event that\is'due to the physical limitations of the ATE digital driver and detect
tronics|

3.1.26 ptatic patterns: A set of controlled, time-invariant patterns.

3.1.27 stimulus:*The logic states within a pattern that drives a circuit model in simulation, or a uni
test (UU'D), on’an automatic test equipment (ATE).

| group

le.
held or
nent is

tion of

(ATE)
r elec-

under

3.1.28 strobe: To record or measure the state of a particular node at an instant in time. Strobing will
skew associated with it.

have a

3.1.29 threshold voltage: The minimum voltage considered to be a high state or the maximum voltage

considered to be a low state.

3.1.30 timing ambiguity: The period of time in a nodal transition during which the state of the node
be guaranteed.

cannot

3.1.31 timing generator: The function in the automatic test equipment (ATE) that stores and produces

timing sets, or its analogous construct in the simulation process.

Published by IEC under license from [EEE. © 1999 IEEE. All rights reserved.
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3.1.32 timing set (TSET): An automatic test equipment (ATE) timing-cycle during which stimuli are
applied and unit under test (UUT) responses are measured. A timing set includes the specification of the
pattern period, UUT input pin groupings that will transition at a specific time within a pattern, and UUT out-
put pin groupings that share the same window.

3.1.33 trace: A diagnostic fault isolation program that uses a probe on a tester.

3.1.34 window: The period of time during a pattern cycle when a primary output is actively monitored by an
automatic test equipment (ATE) channel.

3.2 Acronyms

AS({II American Standards Code for Information Interchange

ATH automatic test equipment
CAR computer-aided engineering
DATPG  digital automated test program generator
DTIF digital test interchange format
IC integrated circuit

/0 input/output

FLAP fault set last analyzed POPAT
PI primary input

PO primary output

POPAT  primary output patterns

STU simulation time unit

TP test program

TPS test program set

TSHT timing set

uuT unit under test

4. Data organization overview, of the DTIF standard environment

Digitall circuit simulators for test, measurement, and diagnostic equipment provide an effective way [to pre-
dict UUT behavior (good and bad).during test on an ATE. Results of the simulation can be used to ggnerate
the datp necessary to producetastest program for the digital UUT. This standard defines the data generally
available from test simulation‘and describes its structure for use in generating digital test programs fdr ATE.

Digitall simulators pypically provide data on the UUT Model, Stimulus and Response, Fault Dictiondry, and
Probe. |Figure 1(Shows a total of 39 American Standard Code for Information Interchange (ASCI]) files,
which |ncludes-asHeader File and 38 data files. The Header File provides summary information and 4 listing
of the fotal DTIF file set generated by a simulator for a given digital circuit. The 38 data files are organized
into fopifurictional groups. Each group portrays the functional role as it relates to UUT testing. They are

a) UUT Model Group (15 data files);

b)  Stimulus and Response Group (9 data files);
¢)  Fault Dictionary Group (6 data files);

d) Probe Group (8 data files).
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HEADER
[
[ | I 1
UUT MODEL ] STIMULUS AND RESPONSE FAULT DICTIONARY PROBE
— MAIN_MODEL t— STIMULUS — F.D._POPATS EVENT
L PI_FORMATS I— F.D._FAULT_SIGNATURES SETTLED_STATE_&_PULSES

[ COMPONENT_TYPE
F— INPUT_PIN_NAMES

|— OUTPUT_PIN_NAMES

— NEAR_FROMS_POINTERS

FORMAT_ATTRIBUTES
STIMULUS_TEXT
PO_RESPONSE

b— F.D._PRINT_STRINGS
— F.D._CROSS_REFERENCE
I EQUIV_FAULTS

[TTTT

SETTLED_STATE_ONLY
STEPS
PROBETAG_DEFINITIONS

— NEAR_FROMS
— TRISTATE FROMS POINTERS

— TRrSTATE_FROMS

TIMING_SETS
TIMING PER_PATTERN

L — F.D_EQUIV_SETS

PROBETAG_ASSIGNME
EVENTS INIT

[

NTS

l

PHASE_CONNECTIONS PROBE_DETECTION

hsed to
ections
Hentify
o their
agnos-

alue of
sitions

racter-

— AUKILIARY_PIN_NAMES '— BURSTS

— USER_NODE

I— NCDE_NAMES

I pi|NAMES

|— PO NAMES

— NQDE_SOURCE

L— PSEUDOPI_NAMES

Figure 1—DTIF data files

4.1 UUT Model Group
The UPT Model Group consists of 15 data files that define the UUT Model topology. These files are
identify the UUT/ATE interface pins, identify all the dévices on the UUT, define the interconn
betwegn devices and the structural dependencies betwéen the inputs and outputs of a device, and to i
signal flriving sources and their fan-out. They also define functional dependencies of device outputs
inputs.|The information contained in the UUT Modéel Group is used to develop both end-to-end and d
tic test[programs.
4.2 Stimulus and Response-Group
The Stfmulus and Response Group consists of 9 files. Data in these files are used to define the logic v
applied stimulus and obseryed ‘good circuit response. They identify the timing of stimulus edge traj
within a pattern and the period of valid output responses within a pattern. Another function of the Sfimulus
and Response files is«to identify groups of UUT pins with the same stimulus and response timing chi
istics.
4.3 Fault Dictionary Group

The Fault Dictionary Group contains a total of 6 files. Data in these files are used on ATE to diagnose UUT
failures with the fault dictionary technique. With fault dictionaries, failing responses from the UUT, captured
by the ATE, are compared with the fault signatures generated in the fault simulation process and stored in
ATE memory. This group identifies all faults and groups of equivalent faults, fault signatures for all detected
faults, and the faults grouped within a specific fault set.

4.4 Probe Group

The Probe Group consists of a total of 8 files. They contain all the necessary information to generate probe
diagnostics for an ATE. This information includes a complete history of the logic state activity and signal
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timing at every device pin on the UUT, and data that assists in specifying probe window placement and
timing.

5. File specifications

In this clause, the formats for each of the 39 files specified by the DTIF standard are defined. Each file
consists of two or more records. One record is a line up to 80 bytes long. The records are of varying size.
When writing files, trailing blanks are truncated from the records to reduce the size of the resultant file. The
first record of each file shall be a Header record. All data shall be in ASCII format. The DTIF file names are
not case sensitive.

All alphanumeric (character) fields are left justified. They are identified in every file description by the char-
acter ‘q\’, and the size of each field is defined by a numeric value immediately following the 'characfer ‘A’
For exgmple, (A4) describes a four-character alphanumeric field.

All intgger fields are right justified. They are identified in every file description by the'character ‘I,” ind the
size of|each field is defined by an integer value immediately following the character ‘1" For example, (16)
descrilfes a six-character integer field.

Should it be required to repeat a particular field within the file descriptien, a multiplier may be usgd. For
example, 5(A16) describe a sixteen-character alphanumeric field thatds repeated five times.

The fol]lowing pages describe the DTIF file data specifications..Each subclause includes an example gpecific
to that ffile to aid in understanding. The data itself has no relationship to any other DTIF file example.
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5.1 HEADER file

File type name: HEADER
File name: header.tap
File number: 1

Description: This file provides a configuration accounting for all of the files that comprise the complete data
set for a particular UUT.

Format:
Line . C\JluJ.ILLLD 1 . 24 L1l filc L_Yt)c Il \Az:t ’
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional value) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and time (Al7) (note 1)
Columns 73:77 - Either spaces or "ERROR" to indicate, &n) error [in
file generation (A5)
Line 2: Columns 1:24 - Model compilation date and time (BA24) (note 1)
Line }: Columns 1:10 - Number of primary inputs (I10)
Line 4: Columns 1:10 - Number of primary outputs (IL0)
Line %: Columns 1:10 - Number of patterns (I10)
Line §: Columns 1:10 - Number of packages (I1l0)
Line T: Columns 1:10 - Number of main model (usek) defined components
(110)
Line §: Columns 1:10 - Number of component types (I10)
Line 9: Not used
Line ]0: Not used
Line 11: Columns 1:10 - Number of wiredinets (I1l0)
Line ]12: Columns 1:10 - Number of usek“nodes (I1l0)
Line 13: Columns 1:10 - Highest users;node number (I10) (note 2)
Line 14: Columns 1:10 - Number of«DTIF files generated (I10)
Line 15: Columns 1:10 - Number of ‘original faults considered (I10)
Line 16: Columns 1:10 - Number.9f final definite detects (I10)
Line 17: Columns 1:10 - Numbekjof final possible detects (I10)
Line 18: Columns 1:10 - Pattern detection limit (maximum # of times a
fault is detected) (I10)
Line 19-29: Not used.
Line 30 to N: Columns 1:24 ~CUDTIF file type name(A24) (note 3)
Columns 25:27\= DTIF file type number (I3)
NOTES
1—Datg and Time are representéd-ds: dd-mmm-yyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—Thelnumber of user nodes And the highest user node number may not be one and the same. There may be gaps.
3—0Ond line is used for,eachfile type.
Example:
HEADEH 1 2UnitUnderTestAA 10-JAN-2000 12:00
1-JAN+2000
1U
5
15
20
20
8
7
75
115
39
350
225
50
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HEADER
STIMULUS
PO_RESPONSE

U]
LooJaUlddWN

ROMS_POINTERS 11
ROMS 12

EVENT 13
SETTLED STATE ONLY 14
SETTLED STATE & PULSES 15
NODE_$OURCE 16
STEPS 17
F.D._PPOPATS 18
F.D. JAULT SIGNATURES 19
F.D. PRINT STRINGS 20
TRISTATE FROMS POINTERS 21
TRISTATE_FROMS 22
PSEUDQPI_NAMES 23
TIMING SETS 24
TIMING PER PATTERN 25
PHASE | CONNECTIONS 26
AUXILTARY PIN NAMES 27
PI_FORMATS 28
FORMAT ATTRIBUTES 29
F.D._(ROSS_REFERENCE 30
PROBETAG DEFINITIONS 31
PROBETAG_ASSIGNMENTS 32
BURST 33
STIMULUS TEXT 34
NODE_NAMES 35
EVENT$ INIT 36
EQUIV |FAULTS 37
PROBE | DETECTION 38
F.D. EQUIV SETS 39
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5.2 STIMULUS file

File type name: STIMULUS
File name: stimulus.tap
File number: 2

Description: The STIMULUS file contains all the input pin states required to test a UUT. Stimuli are limited
to four states. They are unknown (X), high impedance (Z), low (0), and high (1). These logic states are
represented by numeric characters and they are: 1=X, 2=7, 3=Low, and 4=High. Pseudo input pins that have
permanently assigned states are used as sources for fixed logic states (i.e., gnd) and are defined in the
PSEUDOPI_NAMES file.

When 4 TSETS file is assigned, patterns in this file represent a dynamic pattern set. Without the TSET'S file,
they wpuld represent a static stimulus set.

Format:
Line }: Columns 1:24 - DTIF file type name (A24)
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optiondl“walue) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and time (Al7) (note 1)
Columns 73:77 - Either spaces or "ERROR'"-to indicate an
error in file generation (A5)
Line 2: Columns 1:10 - Number of primary“inputs (I10)
Columns 11:20 - Number of test patterns (I10)
Columns 21:30 - Number of lines per pattern (I10)
Columns 31:40 - Number of limes containing pattern
informatien\(I10)
Line } to N: Columns 1:80 - Stimulusi‘data (note 2)
NOTES?

1 —Datg¢ and Time are represented as: dd-mmmsyyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—Stinulus data is stored using the inputpid order listed in PI_NAMES file. A new line is required for every [pattern;
howeve}, a pattern greater than 80 pins Would continue on the next line.

Example:

STIMULUS 2 2UnitUnderTestAB 10-JAN-2000 12:00

343434 3122321211134;1323212232%43212112251;3433332232132322122322122223334223223243
gi;gg 21111134332321223234323323433211122234322121244323112343321232123322341122
z%%%% 32322111212443222112122221331333422211232342123442231233312443323211123333

43444 QLLLIIZ21200R33 0404442412281 1200032240037 F00L 1121200400400 281102412122000400044

233233
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5.3 PO_RESPONSE file

File type name: PO_RESPONSE

File name: response.tap
File number: 3

-10 -

Description: The PO_RESPONSE file contains all of the expected output pin response states required to
compare to that of the UUT. Responses are limited to four states. They are unknown (X), high impedance
(Z), low (0), and high (1). These logic states are represented by numeric characters rather than alphabetic
characters, and they are: 1=X, 2=Z, 3=Low, and 4=High.

Format:
Line Columns 1:24 DTIF file type name (A24)
Columns 25:27 DTIF file number (I3)
Columns 28:31 File version number (optional value) (14)
Columns 32:55 UUT name (A24)
Columns 56:72 File creation date and time (Al7),(note 1)
Columns 73:77 Either spaces or "ERROR" to inditate an error }in
file generation (A5)
Line 2: Columns 1:10 Number of primary outputs (Il10)
Columns 11:20 Number of patterns (I10)
Columns 21:30 Number of lines per pattekrn (I10)
Columns 31:40 Number of lines containing pattern
information (I10)
Line to N: Columns 1:80 Response data (note 2)
NOTES
1—Datg¢ and Time are represented as: dd-mmm-yyyy hh:mmNdd= day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—Response data is stored using the output pin order listed in PO_NAMES file. A new line is required for every [pattern;
howevey, a pattern greater than 80 pins would continu¢\on the next line.
Example:
PO_RE$PONSE 3 2UnitUnderTestAC 10-JAN-2000 12:00
3 5 T 5
341
413
334
443
344
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5.4 PI_NAMES file

File type name: PI_NAMES
File name: pinames.tap
File number: 4

Description: This file identifies each primary input pin by name and by user node number. The name of the
primary input pin for each user node is typically the schematic or etched board name. Each primary input pin
must have a name. This name is used for I/O connection and in probe algorithms. Primary bus I/O pins are
considered in both the PI_NAMES file and the PO_NAMES file. All primary input pins and output pins not
connected to any other I/O pin are in connectivity group 0. Bus pins or I/O pins are assigned a unique

conneuivily group TTOTITOeT aLalLiug with—t—Tdentrcat uuuucu.ivil,_y group TTOTITOeTS are aabigucd toT pil’lS
when they appear in both the PO_NAMES file and the PI_NAMES file. In addition, there is no tequirement
that th¢ name of the PI and PO be the same.
Format:
Line }: Columns 1:24 - DTIF file type name (A24)

Columns 25:27 - DTIF file number (I3)

Columns 28:31 - File version number (optiondl ‘wvalue) (I4)

Columns 32:55 - UUT name (A24)

Columns 56:72 - File creation date and time (Al7) (note 1)

Columns 73:77 - Either spaces or "ERROR"“ito indicate an error }n

file generation (A5)

Line 2: Columns 1:10 - Total number of primary input pins (I10)

Columns 11:16 - Total number of \[YO connectivity groups

(I6) (note 2)

Line } to N: Columns 1:24 - Primary input’ name (A24) (note 3)

Columns 25:29 - User node ‘number (I5)

Columns 30:34 - Connectivity group number (I5)
NOTES?
1—Datg and Time are represented as: dd-mmm-yyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2 —Thig number is one larger than the highgsf numbered group since there is a pseudo group O representing all|PIs and
POs that are not connected to any other
3 —Thelinformation for each primary-input pin is contained on its own line.
Exan;ll::
PI_NANES 4  2UnitUnderTestAD 10-JAN-2000 12:00

6 3

WR 1 0
RESET 2 0
AD LOAD 3 0
AD CLK 4 0
DATA2 5 1
DATA1 9 Z
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5.5 PO_NAMES file
File type name: PO_NAMES

File name: ponames.tap
File number: 5

-12 -

Description: This file identifies each primary output pin by name and by user node number. The name of the
primary output pin for each user node is typically the schematic or etched board name. Each primary output
pin must have a name. This name is used for I/O connection and in probe algorithms. User node numbers are
sequentially assigned by a model compiler. Primary bus I/O pins are considered in both the P NAMES file
and the PO_NAMES file. All primary input pins and output pins not connected to any other I/O pin are in

conne

cal cornectivity group numbers are assigned to I/O pins when they appear in both the PI_ NAMES A

the PO] NAMES file. In addition, there is no requirement that the name of the PI and PO be th€ same

DTIF file type name (A24)

DTIF file number (I3)

File version number (optiondl‘walue) (I4)
UUT name (A24)

File creation date and time (Al7) (note 1)
Either spaces or "ERROR"“to indicate an
error in file generation (A5)

Total number of primary output pins (I10)
Total number of \IY/O connectivity groups
(I6) (note 2)

Primary output name (A24) (note 3)
User node ‘number (I5)
Connectivity group number (I5)

1 —Datg¢ and Time are represented as: dd-mmmsyyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour

2—Thig number is one larger than the highest numbered group, since there is a pseudo group 0 representing all

Format:

Line 1: Columns
Columns
Columns
Columns
Columns
Columns

Line 2: Columns
Columns

Line 3 to N: Columns
Columns
Columns

NOTES

clock), mm — minutes].

POs that are not connected to any other

3 —The|information for each primary-output pin is contained on its own line.

Example:
PO_NAlES
DATA4
DATA3

DATA2
DATAlL

4 5

5

100
101
102
103

2UnitUnderTestAE 10-JAN-2000 12:00

= wWwN =

Identi-
ile and

24 hour

PIs and

Published by IEC under license from [EEE. © 1999 IEEE. All rights reserved.



https://iecnorm.com/api/?name=4ce512f71e039abbe3192721920da625

IEC 61445:2012
-13- IEEE Std 1445-1998

5.6 MAIN_MODEL file

File type name: MAIN_MODEL
File name: mainmodel.tap
File number: 6

Description: The Main Model file is a description of the UUT that is simulated and contains several major
elements. They are component types, component pins, package numbers, user node numbers, and user node
names. A component type and its pins are defined once for each component. When used in the main model
of a UUT, the components are assigned unique package names as well as package numbers to distinguish
their multiple usage in the UUT main model. Each connection from package pin to package pin(s) must have
a uniqyeuser odeTruTber; At caroptiomatty traveauser mode rarme - Fhrecombimatiomrof package names,
compopent pins, and user node numbers completely defines the schematic interconnection of th¢ UUT
model.

Format:
Line }: Columns 1:24 - DTIF file type name (A24)
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optiondl‘wvalue) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and time (Al7) (note 1)
Columns 73:77 - Either spaces or "ERROR"\“ito indicate an
error in file generation (A5)
Line 2: Columns 1:10 - Number of circuit ‘packages(I1l0) (note 2)
Line } to N: Columns 1:24 - The package name’ (A24)
Columns 25:28 - The package sgype number (I4) (note 3)
Columns 29:32 - Number of sinputs on the package (I4)
Columns 33:36 - Number of ‘eutputs on the package (I4)
Columns 37:42 - Index f£8¥ the first input pin in the
USER.NODE file (I6) (note 4)
Columns 43:48 - Index ‘for the first output pin in the
USER NODE file (I6) (note 4)
Columns 49:58 —, User component number of this package (I10)
NOTES?

1—Datg and Time are represented as: dd-mmm-yyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].

2—Thig number includes wired-nets, Z-components, and all probeable components on the UUT.

3 —Thi$ number is an index into.the COMPONENT _TYPE file.

4—‘Index’ means ‘index inte.the relevant section of the USER_NODE file’s body’ starting from 1.

Examlle:
MAIN MODEL 6  2UnitUnderTestAF 10-JAN-2000 12:00
6

Ul 1 2 1 1 3 1

U2 Z T T ] 5 Z

U3 2 1 1 6 7 3

R1 5 1 1 8 9 4

R2 5 1 1 10 11 5

R3 5 1 1 12 13 6
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5.7 COMPONENT_TYPE file
File type name: COMPONENT_TYPE

File name: types.tap
File number: 7

-14 -

Description: This file sequentially lists every component type by name, the corresponding number of input
and output pins, and pointers to where those pins may be found in other DTIF files in the set.

Format:

Line

Line 2:

Line

NOTES
1—Dat
clock),
2—Thi
3—‘Ind
4—Thi
the hea(

COMPO!

SN74LS
8216
PULLUJ
WN

Examlle:

4
32

to N:

ENT TYPE

CUlUJ.lLLLD
Columns
Columns
Columns
Columns
Columns

Columns
Columns
Columns
Columns
Columns
Columns

Columns

Column

39:

45:

7

W~ o0

:10

:24
25:
29:
33:

28
32
38
44
50

51

I fJ._lc L_Yt)c 11AlllT \n24 ’

DTIF file number (I3)

File version number (optional value) (I4)
UUT name (A24)

File creation date and time (Al7) (note- 1)
Either spaces or "ERROR" to indicate,an
error in file generation (A5)

Number of component types (I10) {(mote 2)

Component type name (A24)

Number of inputs for that ¢omponent type (I4)
Number of outputs for thelcomponent type (I4)
Index of the first input‘“pin name in the
INPUT PIN NAMES file-(d6) (note 3)

Index of the first-output pin name in the
OUTPUT PIN NAMES file (I6) (note 3)

Line number of the first auxiliary pin in
the AUXILIARY(PIN NAMES file (I6) (note 4)
Either a ‘W/~for wired net component or
blank for +all others (Al)

e and Time are represented as: dd-mmm-yyyyshh:mm [dd — day, mmm — month, yyyy — year, hh — hour
nm — minutes].

number includes wired nets, Z-compongunts, and all probeable components on the UUT.
ex’ means ‘index into the relevant section of the USER NODE file’s body’ starting from 1.

is the line where the ground and power pin names are given, not counting the first two lines in the file w|
ler-type lines, thus an index valtie 6f 1 refers to the third actual line in the AUXILIARY_PIN_NAMES fj

2UnitUnderTestAG 10-JAN-2000 12:00
4 1 1 1
8 9 5 2
1 15 13 3
1 16 14 aw

24 hour

hich are
lc.
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5.8 USER_NODE file

File type name: USER_NODE
File name: usernodes.tap
File number: 8

Description: This file sequentially lists the user node numbers assigned to each package found in the
MAIN_MODEL. The order is to first list all input pins found in the INPUT_PIN_NAMES file followed by
all output pins found in the OUTPUT_PIN_NAMES file for each package in ascending order (package 1,
package 2, etc.). If wired nets are used in the UUT, there will be more user nodes than physical nodes to
accommodate the bidirectional workaround associated with wired nets. The USER_NODE file used in

conjuw
Format:

Line 1: Columns 1:24 - DTIF file type name (A24)
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional value) (I4)

Columns 32:55 - UUT name (A24)

Columns 56:72 - File creation date and time ,(Aly) (note 1)

Columns 73:77 - Either spaces or "ERROR" tofindicate an
error in file generation ¢(AS)

Line 2: Columns 1:10 - The number of unique dser nodes in the
circuit (I10)

Columns 11:20 - Number of lines usé@dwto hold all of the user
nodes (I10)

Line } to N: Columns 1:80 - User node numbers (8(I10))

NOTE
1 —Datg and Time are represented as: dd-mmm-yyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour (4 hour
clock), mm — minutes].

Examlle:

USER_NIODE 8 . 2UnitUnderTestAH 10-JAN-2000 12:00
25 4
3 15 16 17 18 19 20 21
5 22 23 24 1 20 21 22
23 24 25 4 10 11 12 13
6 7 14 15 16 17 18
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5.9 INPUT_PIN_NAMES file
File type name: INPUT_PIN_NAMES

File name: inputpins.tap
File number: 9

-16 -

Description: This file provides a list of input pin names for every component as listed in the
COMPONENT_TYPE file. The input pin names are arranged in the same order that the input pins are

defined.

Format:

Line }: Columns 1:24 - DTIF file type name (A24)
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional value) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and time (Al7) (nbte’1l)
Columns 73:77 - Either spaces or "ERROR" to indicate/an

error in file generation (A5)

Line 2: Columns 1:10 - Number of input pin names in the circuit (I10)
Columns 11:20 - Number of lines that contaifpin names (I10)

Line to N: Columns 1:80 - Input pin names (5(Al6))

NOTE

1—Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd — day,‘mmm — month, yyyy — year, hh — hour

clock), mm — minutes].

Example:

INPUT |PIN NAMES 9 2UnitUnderTestAl 10-JAN-2

17 4

S,
NN

O N W

000 12:00

1
3
1

w N

D4 hour
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5.10 OUTPUT_PIN_NAMES file

File type name: OUTPUT_PIN_NAMES
File name: outputpin.tap
File number: 10

Description: This file provides a list of output pin names for every component as listed in the
COMPONENT_TYPE file. They are arranged in the same order that the output pins are defined.

Format:
Line . C\JluJ.ILLLD 1 . 24 L1l fJ._lU L_Yt)c 11l \AZ; ’
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional value) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and time (Al7) (note- 1)
Columns 73:77 - Either spaces or "ERROR" to indicatejan
error in file generation (A5)
Line 2: Columns 1:10 - Number of output pin names in theycircuit (I10
Columns 11:20 - Number of lines that contain pin names (I10)
Line } to N: Columns 1:80 - Output Pin Names (5(Al6))
NOTE

1—Datg and Time are represented as: dd-mmm-yyyy hh:mm [dd — day, mmim * month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].

Example:
OUTPUT PIN NAMES 10  2UnitUnderTestay 10-JAN-2000 12:00
14 3
4 5 6 8 9
3 6 8 11 2
4 6 4 5
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5.11 NEAR_FROMS_POINTERS file

File type name: NEAR_FROMS_POINTERS
File name: nerfrmptr.tap
File number: 11

Description: NEAR_FROMS are inputs of a device which are associated with an output of that device such
that if the output ever fails, and all the NEAR_FROMS of that output are good, then it is the device itself that
is bad. Each device output pin has one NEAR_FROMS pointer and uses the same order as in the
OUTPUT_PIN_NAMES file. The data in NEAR_FROMS_POINTERS defines a NEAR_FROMS packet
and is structured as groups of two integers, where the first integer indicates the number of NEAR_FROMS

. h 1 . 1 el 1 1 . 2 - 1.l 1 - 1 LR - h
in the PACRETASSULTATCU WILT UHICUTVICTS " UUiput pIirL, — dIiitl UIc SCCUIIU TINMCETT 15 HIT T TIHUCTA 11 to the

NEAR| FROMS file pointing to the first NEAR_FROMS in the packet.

Format:
Line ]: Columns 1:24 - DTIF file type name (A24)
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional, value)(I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and time‘{Al17) (note 1)
Columns 73:77 - Either spaces or "ERROR" ‘o ‘indicate an
error in file generation( (A5)
Line 2 to N: Columns 1:80 - NEAR FROMS pointer_ fag¢kages (8(I4,I6)) (note 2
NOTES

1—Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd *<day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—Each pointer consists of two integers. The first integer (4,¢elumns) is the number of NEAR_FROMS associafed with
the packet’s output pin, and the second integer (6 columng)\is an index into the NEAR_FROMS file pointing to [the first
NEAR |[FROMS.

Example:
NEAR FROMS POINTERS 11 2UhitUnderTestAK 10-JAN-2000 12:00
1 1 2 2 3 4 4 7 2 11 4 13 1 14 3 17

2 20 1 22 3 23 5 26 8 31 2 34 3 36 2 39
4 41 2 45 1 47 3 48 5 51
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5.12 NEAR_FROMS file

File type name: NEAR_FROMS
File name: nearfroms.tap
File number: 12

Description: NEAR_FROMS are inputs of a device which are associated with an output of that device such
that if the output ever fails, and all the NEAR_FROMS of that output are good, then it is the device itself that
is bad. NEAR_FROMS may include unbuffered outputs.

The integers in this file are organized in packets, the size of which is defined by the
NEARFROMSPOINTERSfife-Forcachpacket thie NEARTFROMS-mtegers reachpacketare=m index
into thp INPUT_PIN_NAMES (for positive integers) and OUTPUT_PIN_NAMES (for negatiye iftegers)
files. Sfnce every NEAR_FROMS packet is associated with a specific device output, the NEAR "FROMS for
the output specify the device inputs that would be probed to determine the location of the failure.

Format:

Line ]: Columns 1:24 - DTIF file type name (A24)
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional value) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and,time (Al7) (note 1)
Columns 73:77 - Either spaces or "ERROR" to indicate an

error in file genetation (A5)
Line 2 to N: Columns 1:80 - NEAR FROMS codes\(20(I4)) (note 2)
NOTES?

1—Datg and Time are represented as: dd-mmm-yyyy hh:mm\[dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—The]NEAR_FROMS codes are as follows:
+N 1= N is a pointer into the INPUT_PIN_NAMES file. This pointer assumes that the starting position is the] pointer
from the COMPONENT_TYPE file minus 1.
-N 1= N is a pointer into the OUTPUT.PIN_ NAMES file. This pointer assumes that the starting positiop is the
pointer from the COMPONENT_TYPE fileminus 1.

Example:

NEAR_FROMS 12 2UnitUnderTestAL 10-JAN-2000 12:00
1 11 1 -2 -1 1 -3 -2 -1 1 -4 -3 -2 -1 1 -5 -4 -3 -2 -1
1 46 -5 -4 -3 .-2 -1 1 -7 -6 -5 -4 -3 -2 -1 1 -8 -7 -6 -5

-4 13 -2 -1 r -9 -8 -7 -6 -5 -4 -3 -2 -1 1 1 2 3 4 5

6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 1 2 3
4 5 6 7 8 6 -5 5 1 6 -6 5 2 6 -7 5 3 6 -8 5
4 5 6 1 5 6 2 5 6 3 5 6 4 1 2 3 4 5 6 7
8 9 ,10) 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11
12 l2n"1 3 g 7 o 2 1 4 g 7 9o 3 1 2 1 5 g 7
9 3 -1 4 -2 2 1 6 8 7 9 5 -3 4 -2 3 -1 9 1 2
3 -1 4 -2 5 -3 6 -4 8 7 1 1 2 3
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5.13 EVENT file

File type name: EVENT
File name: events.tap
File number: 13

Description: This file presents every logical event which the simulator predicts at every node in the UUT
model for each pattern. The fidelity of this file is dependent on the timing resolution specified on line 2.

Format:
Line C\JluJ.ILLLD 1 . 24 L1l fJ._lU L.ch 11l \AZ; ’

Columns 25:27 - DTIF file number (I3)

Columns 28:31 - File version number (optional value) (I4)

Columns 32:55 - UUT name (A24)

Columns 56:72 - File creation date and time (Al7) (note- 1)

Columns 73:77 - Either spaces or "ERROR" to indicatejan

error in file generation (A5)

Line 2: Columns 1:10 - Timing resolution value(I10) (néte 2)

Columns 11:14 - Unit of time (I4) (note 2)
Line } to N: Columns 1:80 - Contiguous stream of events,data (note 3)
NOTES
1—Datg and Time are represented as: dd-mmm-yyyy hh:mm [dd — day, mmm > month, yyyy — year, hh — hour
clock), mm — minutes].
2—The|timing resolution value is a positive integer, that in conjunctien, with the units of time, represents the Sir}
Time Unit (STU). The unit of time is the exponent, base 10, requited to calculate the given time unit starti
secondy. If the resolution is 5 and the units of time is -9, the STU,is*5 nanoseconds.
3—An pvent is composed of a two-part data grouping consisting-of an integer followed by an alphanumeric ope
code (op code), which determines the meaning of the integer value. The integer value represents either time
node nymber, or a pattern number depending on the op cede it precedes. Time values are interpreted as either dg
from the last event or absolute time from the beginning 6f the pattern depending upon the op code. If the integer
missing, event time is assumed to be the same as_the most recent time value within the pattern. The single-c
op codgs are as follows:

de Meaning

Absolute time relative to start of a pattern

A relative (delta) time field; specifying the minimum time at which the nodal event might occur
specified nodes are\in a stable state prior to this point in time.

A relative (delta)time field; specifying the minimum time at which the nodal event might occur,
the specified niodes are in an unstable state prior to this point in time.

A relativev(delta) time field; specifying the maximum time at which the nodal event might occu
specified nodes are in a stable state after this point in time.

Actelative (delta) time field; specifying the maximum time at which the nodal event might occu
these specified nodes are in an unstable state after this point in time.

User node number that just went ‘low’ or ‘0’

Unused

Unused

P4 hour

hulation
hg from

rational
n STU,
[ta time

value is
haracter

The
All of
. These

. All of

rPOTOzZZORTTIIQTWE O QO W >ERk
o

User node number that just went ‘high” or ‘1’

Unused

Unused

User node number that just went to ‘Z’ or high impedance
Unused

Unused

User node number that just went to ‘X’ or unknown
Unused

End of pattern

End of Burst

End-of-file (This should never be preceded by an integer.)
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Example:

EVENT 13 2UnitUnderTestAM 10-JAN-2000 12:00
1 -12

11000A2H5H9H10H11H12H13H14H15H16H17H18HC2H5H9H10H11H12H13H14H14H16H17H18H6667A51
E64E2242A48H3158A61H2933C51E64E7000C48H7567A73K74K75K76K433C61H35000C73K74K75K76
K24000A3H7HC3H7H50000A8HC8H50000A8EC8E200000A19H20H21H22HC19H20H21H22H10A100H101
H102H103HC100H101H102H103H12030A69N70N71N72N17970C69N70N71N72N69990A1H4H6HC1H4AH6
H6667A33H63E5400A62H1263A34HC33H1670C63E5000A35H6670A36HC34H2897A77K78K79K80K10A
104N105N106N107N423C62H3330A37H6670A38HC35H6670A39H6660A40HC36H6670A41H5000C77K7
8K79K80K10C104N105N106N107N1660A42HC37H2239A47H4267A43H4267A44H2400A57E2A69N70N7
IN72NC69N70N71N72N10A104N105N106N107NC104N105N106N107N145C38H4757A65K66K67K68K37
19A69K70K71K72K10A104K105K106K107K4844C39H13370C40H13300C41H13300C42H8700C47H150
00C43H15000C44H57E35000C65K66K67K68K69K70K71K72K10C104K105K106K107K242990A19K20K
21K22Kke39%20 R EC3E1-4290A8 1R 2R8I R4 RS RSFRSSESOROIRO2 RO
94E37]10A85E90E95E10000C81E82E83E84E86E87ES88E89E91E92E93E94E4000C85E90E95E18000A8
HC8H50000A8EC8E50000A3HC3H150000A19H20H21H22HC19H20H21H22H550000A19K20K21K22KC19
K20K21K22K1000000@2P1QR
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5.14 SETTLED_STATE_ONLY file

-22 -

File type name: SETTLED_STATE_ONLY
File name: setldonly.tap
File number: 14

Description: This file is an incremental representation of the settled state of each node in the circuit at the
end of each pattern, assuming that there is always sufficient time for all nodes to settle to one of the four
basic states (X, Z, 0, and 1). Only those nodes that changed state for each new pattern are reported.

Format:
Line Columns 1:24 DTIF file type name (A24)
Columns 25:27 DTIF file number (I3)
Columns 28:31 File version number (optional value) (I4)
Columns 32:55 UUT name (A24)
Columns 56:72 File creation date and time (Al7) (note 1)
Columns 73:77 Either spaces or "ERROR" to indicate‘an error }n
file generation (A5)
Line 2 to N: Columns 1:80 Contains the final state of{theé node (note 2)
NOTES
1—Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd — day, mmrh/# month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—Onl)y those nodes that changed state are reported. The data is represented as a series of op codes followed by integer
fields. Jeading blanks are suppressed. The op codes are as follows:
op code Meaning
1 Node settled to ‘X’ state
2 Node settled to ‘Z’ state
3 Node settled to ‘0’ state
4 Node settled to ‘1’ state
5 Not Used
6 Not Used
7 Not Used
8 End of pattern
9 Start of burst marker
10 End of burst marker,
11 End of event file,
* (asferisk)  The next number is an op code
. (pgriod)  The nextnumber is a count field, showing the number of user nodes that follow the count field
(sppce) The nextnumber is a user node number
Example:
SETTLED{STATE ONLY 14 2UnitUnderTestAN 10-JAN-2000 12:00
*9%1,15%81 82 83 84 85 86 87 88 89 90 91 92 93 94 95%2.24 19 20 21 22 65 66 67 6

8 69 70 71 72 73 74 75 76 77 78 79 80 104 105 106 107%3.13 8 51 52 53 54 55 56 5
7 58 59 60 63 64*4.11 35 36 37 38 39 40 41 42 43 44 45*8*4.1 81*8+*3.4 77 79 104

106*4.2 80 83*8*10*11

Published by IEC under license from [EEE. © 1999 IEEE. All rights reserved.



https://iecnorm.com/api/?name=4ce512f71e039abbe3192721920da625

IEC 61445:2012
-23- IEEE Std 1445-1998

5.15 SETTLED_STATE_&_ PULSES file

File type name: SETTLED_STATE_&_PULSES
File name: setldpuls.tap
File number: 15

Description: This file is an incremental representation of the settled state of the circuit according to the sim-
ulator, meaning that only nodes that change their behavior from one pattern to the next are identified. It pre-
sents the node state, pulse, no pulse, and possible pulse data for each node that transitions on each pattern. It
is assumed that sufficient time has been allocated to allow all of the nodes to settle out, and that their state is
determined by a strobe at the end of the pattern. It is assumed that the pulse can occur anywhere within the
pattern, and still be captured by the probe.

FormJt:
Line ]: Columns 1:24 - DTIF file type name (A24)

Columns 25:27 - DTIF file number (I3)

Columns 28:31 - File version number (optional value) (L4)

Columns 32:55 - UUT name (A24)

Columns 56:72 - File creation date and time (AlT7)- (note 1)

Columns 73:77 - Either spaces or "ERROR" to imdicate an error In

file generation (A5)

Line 2: Columns 1:10 - Contains the minimum safe pulse width (I10) (npte 2)
Line to N: Columns 1:80 - Contains SETTLED STATE'ONLY and pulse data (note 3)
NOTES

1—Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd + day; mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—Minimum safe pulse width is expressed in STU as the qinimum duration for which a pulse must transitjon to a
known [Hi or Lo) state and return to be definitely detected. Ia node transitions from Hi to Lo, or Lo to Hi on}y once,
without]entering the X or Z state at any time within a patfern, it is considered to be pulseless. If a node does nof fit into
either of these categories (i.e., transitions to X, Z, or ptdses for less than the minimum time required), then it “possibly
pulses.’
3 —The|data is identical to that in the SETTLEBD (STATE_ONLY file except that the pulse information is included. The
op codgs for this file are an extension of the SETTLED_STATE_ONLY file. They are as follows:

op code Meaning

(Statp that the node settled without, pulsing)

X

Z

0

1

Not Used

NotUsed

Not Used

End of pattern

Start burst marker

End burst marker

11 End-ofeventfie

* (asterisk) The next number is an op code
(period) The next number is a count field, showing the number of user nodes that follow the count
(space)  The next number is a user node number

(State that the node settled but it definitely pulsed)

O 0NNk W —

—_
)

12 X

13 Z

14 0

15 1

(State that the node settled and it possibly pulsed)
16 X

17 Z

18 0

19 1
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Example:
SETTLED STATE & PULSES 15  2UnitUnderTestAO 10-JAN-2000 12:00
10

*9%3,7 8 51 52 55 56 60 64*4.15 1 2 3 7 9 10 13 14 15 42 45 46 48 49 50 98*16.10

81 82 83 84 85 86 91 92 93 94*17.15 19 20 21 22 70 71 72 73 74 75 76 77 78 79 8
0*18.2 57 63*19.11 33 34 35 36 37 38 39 40 41 43 44*8*3.9 57 63 81 82 83 84 85 8
6 95%4,13 33 34 35 36 37 38 39 40 41 43 44 47 62%15.1 3*8*4.2 3 81*8*3.4 77 79 1
04 106*4.7 78 80 82 83 84 85 107*14.1 63*%15.5 1 6 7 44 62*8*3.12 9 10 11 12 13 1
4 15 16 17 18 78 107*4.4 77 79 104 106*883.2 79 106*4.2 18 81*8*3.4 18 77 81 104 *4.4
17 78 82 105*8*3.4 17 78 82 105*4.4 16 79 83 106*8*3.4 16 79 83 106*4.4 15 80 84
107*8*4.,11 1 9 10 11 12 13 14 78 81 82 83*14.1 57*%15.8 4 33 34 35 36 37 39 47*8*3.10 9
10 11 12 13 14 15 16 17 107*4.4 77 79 104 106*8*3.2 79 106*4.2 18 81 *8*3.4 18 77 81
104*4 A~ 1T7— 78 82 1T05*8*3-4 17 78 82 105*4-4 16 79 83 106*8*3~4 1T 6 79 83 106*4.2-15 80

84 107*8*10*11
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5.16 NODE_SOURCE file

File type name: NODE_SOURCE
File name: nodsource.tap
File number: 16

Description: This file provides the information necessary for each user node and identifies which output on
the package (or PI) drives or sources that node. This information is depicted in pairs of numbers. The first
number of each pair identifies the package number and the second number of each pair is a pointer to the
OUTPUT_PIN_NAMES file where the source pin name is located. To use this file to find the source of a
user node, use the first number of the pair for the package number in the MAIN_MODEL file to find both the

aTTTC arTd CTO s C COIIPOUIIC O C MPONENT— P q which
turn lead to the OUTPUT_PIN_NAMES file to identify the appropriate pin name |and the

PJUIIT y PC Yy PJU vdll

Line }: Columns 1:24 - DTIF file type name (A24)

Columns 25:27 - DTIF file number (I3)

Columns 28:31 - File version number (optional vValue)(I4)

Columns 32:55 - UUT name (A24)

Columns 56:72 - File creation date and tdme (Al7) (note 1)

Columns 73:77 - Either spaces or "ERROR" to indicate an error In
file generation (A59

Line 2: Columns 1:10 - Number of user nhodes (I10)
Line to N: Columns 1:80 - Node source packets (10(I5,I3)) (note 2)
NOTES

1—Datg¢ and Time are represented as: dd-mmm-yyyy.hhzmm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—The] first integer of the packet is a main modehcomponent number, or zero. The second integer of the pacKet is an
index t¢ the OUTPUT_PIN_NAMES file (the value of the index is the starting position in the group of pinp in the
OUTPUT_PIN_NAMES file pointed to by, the COMPONENT_TYPE file) OR if the first integer is zero, the secqnd inte-
ger of the packet is a PI number or the namber of a pseudo PI plus the number of PIs (if the second number of th¢ packet
is great¢r than the number of Pls, subtraet'the number of PlIs to get the pseudo PI number).

Example:
NODE_$OURCE 16 2UnitUnderTestOP 10-JAN-2000 12:00
25
o 1 0,2 0 3 0 4 0 5 0 6 0o 7 0 8 0 9 0 10
0] O 0.0 0 O 0 0 0 0 1 1 1 2 1 3 2 1 2 2
3|1 1 3 2 0 15 0 17 0 18

Published by IEC under license from [EEE. © 1999 IEEE. All rights reserved.



https://iecnorm.com/api/?name=4ce512f71e039abbe3192721920da625

IEC 61445:2012 2.
IEEE Std 1445-1998

5.17 STEPS file

File type name: STEPS
File name: steps.tap
File number: 17

Description: This file provides information defining which patterns are useful for fault dictionary and probe
based fault isolation testing of the UUT. It lists only those patterns that have useful fault information associ-
ated with them, i.e., only those patterns that detect previously undetected faults at internal package pins or
POs, and those patterns that subdivide previously detected fault sets at POs. Only those patterns included
here need to be looked at with a probe, since only those patterns contain information that can diagnose a

fault.
able nddes should be available to the test job, specifically the probe. This file applies only to faults'sin
and if he probe method is a strobe at the end of the pattern.
Format:
Line Columns 1:24 - DTIF file type name (A24)
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional vValue)(I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and tdme (Al7) (note 1)
Columns 73:77 - Either spaces or "ERROR" to indicate an error
file generation (A59
Line 2: Columns 1:10 - Total number of\steps (test patterns)(I1l0)
Line to N: Columns 1:80 - Contains steps (8(I10)) (note 2)
NOTES
1—Datg¢ and Time are represented as: dd-mmm-yyyy.hhzmm [dd — day, mmm — month, yyyy — year, hh — hour
clock), mm — minutes].
2—Each step entry is a 10-character integer that represents a test pattern number. Positive entries are used whe
fault is Hetected at a primary output. Negative entries are for use with patterns that make a fault visible for the f}
on a pr¢beable node (net).
Example:
STEPS 17 2UnitUnderTestAQ 10-JAN-2000 12:00
7
1 2 5 -6 -9 11 -15

probe-
hulated

D4 hour

h a new
rst time
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5.18 F.D._POPATS file

File type name: F.D._POPATS

File name: fdpopats.tap
File number: 18

IEC 61445:2012
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Description: This file lists all of the PO pins on a pattern-by-pattern basis that were determined by fault sim-
ulation to be useful for fault isolation. This information is contained in pairs. The first number of the pair is
the PO pin number index into the PO_NAMES file. The second number of the pair is the Pattern number
(PAT), i.e., POPAT. The POPAT pairs are numbered sequentially.

Format:

Line Columns 1:24 DTIF file type name (A24)
Columns 25:27 DTIF file number (I3)
Columns 28:31 File version number (optional value) (I4)
Columns 32:55 UUT name (A24)
Columns 56:72 File creation date and time (Al7)/\(nhote 1)
Columns 73:77 Either spaces or "ERROR" to indi€ate an error }n

file generation (A5)

Line 2: Columns 1: 5 Total number of POPATs (I5)

Line } to N: Columns 1:80 POPAT packets (8(I4,I&)) (note 2)

NOTES

1 —Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd - day,'mmm — month, yyyy — year, hh — hour

clock), mm — minutes].

24 hour

2 —The]first integer in the packet contains the primary output.idmber, whereas the second integer contains thel pattern

number]
Example:

F.D._ FOPATS

18

2UnitUnderTestAR

10-JAN-2000 12:00
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5.19 F.D._FAULT_SIGNATURES file

File type name: F.D._FAULT_SIGNATURES

File name: fdfitsig.tap
File number: 19

Description: This file identifies the fault set and the corresponding POPATS that are predicted by the simula-
tor to detect it (its fault signature). Each fault set starts on a new line.

Format:
Line . C\JluJ.ILLLD 1 . 24 L1l fJ._lU L_Yt)c 11l \AZ; ’
Columns 25:27 DTIF file number (I3)
Columns 28:31 File version number (optional value) (I4)
Columns 32:55 UUT name (A24)
Columns 56:72 File creation date and time (Al7) (note 1)
Columns 73:77 Either spaces or "ERROR" to indicatexanh error|in
file generation (A5)
Line 2: Columns 1l: 6 Total number of fault sets (I16)
Columns 7:12 Most number of POPATs for a/fawlt set (I6)
Line to N: Columns 1: 6 Fault set Last Analyzed POPAT (FLAP) number (I$)
(note 2)
Columns 7:12 Total number of POPATs“in the signature for this
fault set (I6)
Columns 13:18 Contains the fixst 'POPAT of the fault signaturg
(I6) (note 3)
Columns 19:24 Contains the-second POPAT of the fault signatute
(I6) (note(3)
Columns 25:30 Contains, the third POPAT of the fault signature¢
(I6) (note 3)
Columns 31:36 Contains the fourth POPAT of the fault signatute
(L6) " (note 3)
Columns 37:42 Contains the fifth POPAT of the fault signature¢
(I6) (note 3)
Columns 43:48 Contains the sixth POPAT of the fault signature¢
(I6) (note 3)
Columns, 49:54 Contains the seventh POPAT of the fault signatyre
(I6) (note 3)
Columns* 55:60 Contains the eighth POPAT of the fault signatufe
(I6) (note 3)
Columns 61:66 Contains the ninth POPAT of the fault signature¢
(I6) (note 3)
Columns 67:72 Contains the tenth POPAT of the fault signature¢
(I6) (note 3)
Columns 73:78 Contains the eleventh POPAT of the fault signature
(I6) (notes 3/4)
NOTES

1 —Date and Time are represented as: dd-mmm-yyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour

clock), mm — minutes].

2—The FLAP number identifies to the user whether or not to use all POPATS for analysis. A positive FLAP number of
+N indicates that the first N POPAT's were useful in fault simulation and that only these N POPATSs should be used on the
tester for fault signature analysis for this fault set (all faults in this fault set were dropped from the simulation process
after POPAT N). Therefore, no POPATS after N should be used in signature analysis for this particular fault set. Signature
analysis is the comparison of on-tester error pattern test results to fault simulation results predicted for each fault set. A
“~1” indicates that all patterns were used in fault simulation of each fault.

3—A minus “-” sign preceding the POPAT signifies that the POPAT is a possible detect

4—1If more than eleven POPATSs are contained in the fault set, they will be continued on the next new line.
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Example:
F.D. FAULT SIGNATURES 19  2UnitUnderTestAS 10-JAN-2000 12:00

10 6

-1 2 1 15

-1 3 3 9 13

-1 1 8

-1 1 10

-1 2 10 11

-1 1 11

-1 5 10 11 12 13 14

-1 2 11 12

-1 1 15

- |2 7 11U 11 12 15 14
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5.20 F.D._PRINT_STRINGS file

File type name: F.D._PRINT_STRINGS
File name: fdprint.tap
File number: 20

Description: This file sequentially lists each fault set in terms of faulty component information identified by
the fault simulation process. The contained information is used on the tester, after fault signature analysis, to
identify the faulty components that should be removed and repaired on the UUT to correct the cause of

failure.
Format:
Line Columns 1:24 - DTIF file type name (A24)
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional value) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and time (Al17)\(hote 1)
Columns 73:77 - Either spaces or "ERROR" to indifate an error }n
file generation (A5)
Line 2: Columns 1l: 6 - Total number of fault sets (16)
Columns 7:10 - Most number of characteris)in a fault title (I4
Columns 11:15 - Most number of faults®din a fault set (I5)
Line }: Columns 1: 6 — Number of lines in¢this fault set (I6)
Columns 7:12 - Number of fault.titles (fault names) in
this fault set \(¢I6)
Line 4: Columns 1: 6 — Number ofxcharacters in the fault title (I6)
Columns 7:80 - The fault title (note 2)
Repeat line 4 until end of fault set. .Iilne 3 and Line 4 loop repeated for all faylt
sets. |Each fault set can be of any length, occupying one or more lines in the file.
NOTES
1 —Datg¢ and Time are represented as: dd=mmm-yyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2— A fdqult title is specified as an individual fault using point_name and fault state, where point_name is:
— |package name and pinsof a component.
— |a package name followed by a signal name (signifying an input or an output of the package).
— | <package.internal>pin name (signifying internal to the package).
— |<*>primary /@ name (signifying primary I/O pin).
— |signal nanie at'main model level.
Fault sthte is represented by one of the following:
— | Stuck.at faults are represented by <point_name>@state, where state is 0, 1, Z.
— | Open faults are represented by <point_name>/state, where state is 0, 1, Z. If state is unspecified, it is pelected
accordingly to the family characteristics of the device.
—  Short faults are represented by <point_name>@<point_name>... All point names in the string are shorted

together.
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Example:

F.D._PRINT STRINGS 20 3UnitUnderTestAT 10-JAN-2000 12:00

3
3
7
10
7
4
7
10
10
7

12 4
3 !Fault Set 1
<U8>4@0
<”~>DATA4Q0
DBUS4@0
4 !Fault Set 2
<U8>7@0
<”>DATA3Q0
<”>DATA2Q0
DBUS3@0

13
13

<U8>9@0

S <IdUultT oSelt S

<">AD LOAD/1
<">AD LOADE1
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5.21 TRISTATE_FROMS_POINTERS file

File type name: TRISTATE_FROMS_POINTERS
File name: zfromptrs.tap
File number: 21

Description: TRISTATE_FROMS are inputs of a device that are associated with an output of that device,
which are tristate enables for that output. This file is parallel to the OUTPUT_PIN_NAMES file so that each
output pin on each component type has an associated TRISTATE_FROMS packet.

The data in the TRISTATE_FROMS_POINTERS file defines a TRISTATE_FROMS packet and is structured

£ - fan] o - ol 1 1 LN IQIOATITY T A 4C 1 1
as a gl up Ul twU llllcsclb. TTIC TITSU lllngCl THUICALCS UIC ITUITTOCT U TINTO TATL, T'INUIVIO 11T UIC del\ t asso-

ciated fwith the device’s output pin, and the second integer is the index into the TRISTATE_FROMS file
pointing to the first TRISTATE_FROMS in the packet.

Format:
Line }: Columns 1:24 - DTIF file type name (A24)
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional vValue)(I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and tdme (Al7) (note 1)
Columns 73:77 - Either spaces or "ERROR" to indicate an error
in file generation {(AS5)
Line 2 to N: Columns 1:80 - Eight tristate froms pointers (8(I4,I6)) (note|2)
NOTES

1—Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm[dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—Each pointer consists of two integers. The first integer’ (4 columns) is the number of tristate froms associafed with
this poipter. The second integer (6 columns) is the index into the TRISTATE_FROMS file for this pointer.

Example:

TRISTATE FROMS POINTERS 21 ( 2UnitUnderTestAU 10-JAN-2000 12:00
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
0 1 0 1 0. 1 0 1 0 1 0 1 0 1 0 1
0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
0 1 0 1 0 1 0 1 0 1 2 3 2 5 2 7
2 9 2 1 2 13 2 15 2 17 2 19 2 21 2 23
0 25 0 25 0 25 0 25 0 25 0 25 0 25
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5.22 TRISTATE_FROMS file

File ty

pe name: TRISTATE_FROMS

File name: zfroms.tap
File number: 22

Description: TRISTATE_FROMS are inputs of a device that are associated with an output of that device,

which

The i

(for nefative integers) files. Since every TRISTATE_FROMS packet is associated with a specific,deyi
put, th¢ TRISTATE_FROMS for the output specify the device inputs that would be probed to deternd
locatioh of the failure.
Format:
Line Columns 1:24 - DTIF file type name (A24)
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optilenal value) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and/time (Al7) (note 1)
Columns 73:77 - Either spaces or "ERROR" to indicate an error
in file generation{(A5)
Line 2 to N: Columns 1:80 - Twenty tristatevfroms. (20(I4)) (note 2)
NOTES?
1 —Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour

clock),
2—The]
+N
from th
-N
pointer

Example:

TRISTA
6
12 1

are tristate enables for that output.

ntegers in this file are organized in packets, the size of which is defined by the
TRISTATE_FROMS_POINTERS file. For each packet, the TRISTATE_FROMS_POINTERS integers in

each pgcketarcamrmdexmto-the INPHTPENINAMES(for positive mtegers)amd-OUTPET—PENNAMES

lnm — minutes].

TRISTATE_FROMS codes are as follows:
— N is a pointer into the INPUT_PIN_NAMES file. This pointer assumes that the starting position is the
b COMPONENT_TYPE file minus 1.
~> N is a pointer into the OUTPUT_PIN_NAMES file. This pointer assumes that the starting positio
from the COMPONENT _TYPEfile' minus 1.

A\TE_FROMS 22 2UnitUnderTestAV 10-JAN-2000 12:00
5 6 5,.% 5 6 5 5 6 5 6 5 6 5 6 11 12 11 12
1

ce out-
ine the

24 hour

pointer

h is the
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5.23 PSEUDOPI_NAMES file

File type name: PSEUDOPI_NAMES

File name: psupinams.tap
File number: 23

-34-

Description: This file contains all of the pseudo PI pin names used in assigning a modeling logic state to
package pins that are not connected to other packages. Pseudo PIs are used as sources for fixed logic states.
They may be assigned to Vcc, ground, Z, X, floating, or power on reset pulse. Commonly used pseudo PI
states are as follows:

D4 hour

$L1 togret
$L1B Alternate Logic 1
$LO Logic 0
$LOB Alternate Logic O
$LX Unknown
$LZ Tristate
$FL1 Floating high
$FLO Floating low
$FLX Floating unknown
$PWRPN Power on LO/HI transition
Format:
Line Columns 1:24 DTIF file type name (A24)
Columns 25:27 DTIF file number (I3)
Columns 28:31 File version/number (optional value) (I4)
Columns 32:55 UUT name (A24)
Columns 56:72 File creation date and time (Al7) (note 1)
Columns 73:77 Eithef/spaces or "ERROR" to indicate an error
in file generation (AS5)
Line 2: Columns 1:10 Total number of pseudo PI pins (I10)
Lines|3 TO N: Columns 124 Pseudo PI name (A24) (note 2)
Columns 25:29 User node number connected to the specified
pseudo PI (I5)
NOTES?
1—Datg and Time are represented as: dd-mmm-yyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour
clock), mm — minutes}
2—Each line has only{ofie pseudo PI name. A new line is started for each new pseudo PI.
Example:
PSEUDQRIN NAMES 23 2UnitlnderTestAl 10_JAN-2000 12:00
3
SL1 111
SLX 107
$SPWRON 112
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5.24 TIMING_SETS file

File type name: TIMING_SETS
File name: timesets.tap
File number: 24

Description: The TIMING_SETS file data is based on the presumption that a timing generator exists in the
tester digital hardware that will accept and store data for an optionally defined maximum number of timing
sets (TSETs). Only one of these TSETs may be in effect on any given pattern. It, and only it, is the timing
source for all of the I/O pins on the tester for that pattern. TSETs allow the user to specify, for each I/O pin,
when to start and when t0 stop applylng stlmulus or measurmg the output response available at that I/O pin.
The tinre
tion off
defineg
be rem
PI_FO
and cld
state d¢tection. TSETs cannot be changed during a pattern. The timing generator is'dniven by a clock that has

a user {lefined resolution of typically 1 STU. Each TSET will also have its ownl clock period based oh some

multiple of the defined STU.

Format:

Line ]: Columns 1:24 - DTIF file type name€ (A24)
Columns 25:27 - DTIF file number\(I3)
Columns 28:31 - File version number (optional value) (I4)
Columns 32:55 - UUT name (A2%)
Columns 56:72 - File creation date and time (Al7) (note 1)
Columns 73:77 - Either spaces or "ERROR" to indicate an error

in file “generation (A5)

Line 2: Columns 1l: 5 - Highest TSET number defined (I5)
Columns 6:10 -, 6 Tetal number of TSETS (I5)
Columns 11:15 (= Maximum number of PHASEs per TSET (I5)
Columns 16:;20~ Maximum number of WINDOWs per TSET (I5)
Columns 21230 - Number of simulation time units (STU) (I10)
Columns¢ 31233 - Timing units (units must match the value in

the EVENTS file) (I3)
Line } to N: Columns 1: 5 - Line type (1,2,3, or 4) (note 2)
Line Type‘'l (TSET header):

Columns 6:13 - TSET number (I8)
Columns 14:28 - TSET clock period in STU (Il5)
Columns 29:32 - Number of PHASEs (I4)
Columns 33:36 - Number of WINDOWs (I4)

Line Type 2 (PHASE line):
Columns 6:13 - Phase number (I8)
Columns 14:21 - TSET number (I8)
Columns 22:36 — Assert time in STU (Il5)
Columns 37:51 - Return time in STU (I15)

Line Type 3 (WINDOW line):
Columns 6:13 - Window number (I8)
Columns 14:21 - TSET number (I8)
Columns 22:36 - Open time in STU (I15)
Columns 37:51 - Close time in STU (Il5)
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Line Type 4 (trigger line): (note 3)
Columns 6:13 - Phase number (IS8)
Columns 14:18 - Trigger type (1: PHASE triggers off the
beginning of the pattern, 2:PHASE triggers off the
clock pulse) (I5)

NOTES

1 —Date and Time are represented as: dd-mmm-yyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].

2—No PHASE or WINDOW line will occur before the corresponding TSET HEADER line for that TSET.

3—All timing specifications are integer only. All trigger lines occur at the end of the file.

Example:
TIMINl_SETS 24 2UnitUnderTestAX 10-JAN-2000 12:00
32 1 16 16 1-12
1 1 1000000 2 1
2 1 1 11000 950000
2 2 1 40000 950000
3 1 1 70000 750000
4 1 1
4 2 1
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5.25 TIMING_PER_PATTERN file

File type name: TIMING_PER_PATTERN
File name: timperpat.tap
File number: 25

Description: This file is used to control the selection of one, and only one, TSET at a time for simulation or
on-station testing of the UUT.

Format:
Line . C\JluJ.ILLLD 1 . 24 L1l fJ._lU L_Yt)c 11l \AZ; ’
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional value) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and time (Al17) (note 1)
Columns 73:77 - Either spaces or "ERROR" to indicate|an error
in file generation (AS5)
Line 2: Unused
Line } to N: Columns 1:10 - Pattern number (I10) (note 2)
Columns 11:18 - TSET number (I8)
Columns 19:26 - Clocks per pattern (I8)
Columns 27:36 - Pattern number (I10)
Columns 37:44 - TSET number (I8)
Columns 45:52 - Clocks per pattern (I8)
Columns 53:62 - Pattern number,«(T10)
Columns 63:70 - TSET number (I8)
Columns 71:78 - Clocks pervpattern (I8)
NOTES?

1 —Datg¢ and Time are represented as: dd-mmm-yyyy\hhrmm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—Theye are three entries per line with the last two’character positions on the line unused.

Example:

TIMING PER PATTERN 25 1UnitUnderTestAY 10-JAN-2000 12:00

1 1 1 16 1 1
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5.26 PHASE_CONNECTIONS file

-38 -

File type name: PHASE_CONNECTIONS
File name: phaseconn.tap

File number: 26

Description: This file provides the assignment of primary input and output pins to PHASEs and WINDOW s
produced by the TIMING_SETS file.

Format:
Line C\JluJ.ILLLD 1 . 24 L1l fJ._lU L_Yt)c 11l \AZ; ’
Columns 25:27 DTIF file number (I3)
Columns 28:31 File version number (optional value) (I4)
Columns 32:55 UUT name (A24)
Columns 56:72 File creation date and time (Al7) (note 1)
Columns 73:77 Either spaces or "ERROR" to indicate|an error }n
file generation (A5)
Line 2: Columns 1: 5 Number of lines in the file giving PI PHASE
assignments (I5) (note 2)
Columns 6:10 Number of lines in the file\giving PO WINDOW
assignments (I5) (note 2)
Columns 11:15 Number of PIs that have assigned PHASEs (I5)
Columns 16:20 Number of POs that Have assigned WINDOWs (I5)
(note 3)
Line 3 to (3+M): Columns 1: 5 PI number (I5)(note 4)
Columns 6:13 Phase number-,(I8)
Line (4+M) to N: Columns 1l: 5 PO number I5)
Columns 6:13 Window number (I8)
NOTES?
1 —Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—The|number of PI lines will be the number of PIs. The number of PO lines will be the number of POs.
3—Under certain conditions, not all ROs will be assigned WINDOWSs. In these situations, POs without gssigned
WINDQWSs will have zero (0) as their WINDOW number.
4—M i} equal to the number of Pls\that have assigned PHASEs (line 2, columns 11:15).
Example:
PHASE [ CONNECTIONS 26 2UnitUnderTestAZ 10-JAN-2000 12:00
9 6 9 4
1 5
2 1
3 3
4 5
5 2
6 1
7 1
8 4
9 1
1 1
2 1
3 1
4 1
5 0
6 0

Published by IEC under license from [EEE. © 1999 IEEE. All rights reserved.



https://iecnorm.com/api/?name=4ce512f71e039abbe3192721920da625

IEC 61445:2012
-39 - IEEE Std 1445-1998

5.27 AUXILIARY_PIN_NAMES file

File type name: AUXILIARY_PIN_NAMES
File name: auxpins.tap
File number: 27

Description: This file provides an alternate selection of ground and power pins on the tester at the compo-
nent level. Entries in this file are pointed to by the COMPONENT_TYPE file entries.

Format:
Line . C\JluJ.ILLLD 1 . 24 L1l fJ._lU L_Yt)c 11l \AZ; ’
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional value) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and time (Al17) (note 1)
Columns 73:77 - Either spaces or "ERROR" to indicate|an error
in file generation (AS5)
Line 2: Columns 1:10 - Number of component Types (I10)
Line } to N: Columns 1: 8 - Component type number (I8)
Columns 9:24 - Ground pin name (Al6)
Columns 25:40 - Power pin name (Al6)
Columns 41:56 - Alternate ground pin hame (Al6)
Columns 57:72 - Alternate power pin néme (Al6)
NOTE

1 —Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd> day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].

Example:
AUXILJARY PIN NAMES 27  2UnitUnderTestBA 10-JAN-2000 12:00
2
1GND_PIN PWR_PIN ALT GND ALT PWR
2
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5.28 PI_FORMATS file

File type name: PI_FORMATS
File name: piformats.tap
File number: 28

-40 -

Description: This file defines the PI pin format used on each stimulus pin. Each PI has a format code
assigned to it. The code is defined in the FORMAT_ATTRIBUTES file.

Format:
Line C\JluJ.ILLLD 1 . 24 L1l fJ._lU L_Yt)c 11l \AZ; ’
Columns 25:27 DTIF file number (I3)
Columns 28:31 File version number (optional value) (I4)
Columns 32:55 UUT name (A24)
Columns 56:72 File creation date and time (Al7) (note 1)
Columns 73:77 Either spaces or "ERROR" to indicate|an error
in file generation (AS5)
Line 2: Columns 1: 4 Number of lines per format packet (I4) (note 2
Line } to N: Columns 1:80 Format Packet Data ((A2,I110)y#PIs*(I4)) (note B)
NOTES
1—Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd — day,‘mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—Thig is determined by 1+[(#PIs+2)/20].
3—Each packet contains a pattern number and one format number,per PI. PI data is in the same order as the PI_INAMES
file. Ea¢h packet starts on a new line, and may span several,}ines (depending on the number of PIs). There wil] be one
extra enftry at the end of the file, with pattern number equal to (hum_patterns+1) and format packet data reflecting that of
the preyious line. Format number is described in the FORMAT_ATTRIBUTES file.
Example:
PI_FORMATS 28  2UnitUnderTestBB 10-JAN-2000 12:00
2
1 2 0 2 2 2 2 1 o 0 o0 O O O O0O o0 O
0 4 4 4 4
16 2 0 (2N 2 2 2 1 o0 0 o0 O O O O0O o0 o
0 4 4 4 4
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5.29 FORMAT_ATTRIBUTES file

File type name: FORMAT_ATTRIBUTES
File name: formattrs.tap
File number: 29

Description: This file defines the relationship between the stimulus PI pin format identifiers and their asso-

ciated name.

Format:

Line C\JluJ.ILLLD 1 . 24 L1l fJ._lU L_Yt)c 11l \AZ; ’
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional value) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and time (Al17) (note 1)
Columns 73:77 - Either spaces or "ERROR" to indicate|an error

in file generation (AS5)

Line 2: Columns 1: 4 - Number of format data lines (I%)

Line } to N: Columns 1: 4 - PI pin format number (I4), (note 2)
Columns 5:19 - PI pin format name (AlS5)

NOTES

1—Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd — day,‘mmim — month, yyyy — year, hh — hour

clock),

Inm — minutes].

2—The|following are five possible formats:
$NRET - Non-return (retains the same level as the last stimulus state specified)
$RZ4ERO - Return to zero
$RONE - Return to one
$RCOMP - Return to complement
$ROPFF - Return to ‘off” - stimulus driving HIZ

Example:

FORMAT

B W Nk oWum

' ATTRIBUTES 29 2UnitUnderTestBC 10-JAN-2000 12:00

$NRET
$RZERO
$RONE
$RCOMP
$ROFF

D4 hour
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5.30 F.D. _CROSS_REFERENCE file

File type name: F.D. _CROSS_REFERENCE
File name: fdxref.tap
File number: 30

Description: This file provides a table for cross-referencing each POPAT with the fault sets it is capable of
detecting. Each list of fault sets here implicitly applies to the corresponding entry in the F.D._POPATS file.

Format:
Line . C\JluJ.ILLLD 1 . 24 L1l fJ._lU L_Yt)c 11l \AZ; ’
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional value) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and time (Al17) (note 1)
Columns 73:77 - Either spaces or "ERROR" to indicate|an error
in file generation (AS5)
Line 2: Columns 1: 5 - Number of POPATs (I5)
Columns 6:10 - Greatest number of fault sets“in POPAT list (I%)
Columns 11:12 - Unused (I2)
Columns 13:14 - Unused (I2)
Line } to N: Columns 1:80 - POPAT isolation (crgss>reference) data (note 2
NOTES

1—Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd <day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—PORAT isolation data contains a list of fault sets for each, RPOPAT. Each line is organized as lists of fault set npmbers,
with ea¢h list preceded by the size of the list (i.e., the numberof list elements). Each list begins on a new line, With the
list sizelstarting in column 1; the list of elements uses as;many lines as necessary. A fault set number is not broKen over
two lings. If the current line does not have room for the.six-character fault set value, then the value starts in column 1 of
the nex{ line. A negative value for the fault set number indicates that the corresponding POPAT possibly detects fhe fault

set.
Example:
F.D. (ROSS REFERENCE 30 ° 2UnitUnderTestBD 10-JAN-2000 12:00
7 6
1
2
3
4 17 3 14 -18
1Q 9 17 2 15 12
4 7 2 15 12
y 1 16
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5.31 PROBETAG_ DEFINITIONS file

File type name: PROBETAG_ DEFINITIONS

File name: probetag.tap
File number: 31

Description: This file describes the operating parameters for a diagnostic probe, when used. Parameters
specified include: timing resolution, delays, voltage threshold, and skew limits.

Format:
Line . C\JluJ.ILLLD 1 . 24 L1l fJ._lU L_Yt)c 11l \AZ; ’
Columns 25:27 DTIF file number (I3)
Columns 28:31 File version number (optional value) (I4)
Columns 32:55 UUT name (A24)
Columns 56:72 File creation date and time (Al7) (note 1)
Columns 73:77 Either spaces or "ERROR" to indicate|an error
in file generation (AS5)
Line 2: Columns 1: 8 Timing resolution value (I8)
Columns 9:16 Units of time (I8)
Columns 17:24 The minimum detectable pulsevwidth for use with
a probe in STU (I8)
Columns 25:32 The minimum probe deldy in STU (I8)
Columns 33:40 The maximum probe delay in STU (I8)
Columns 41:48 The minimum probe{skew in STU (I8)
Columns 49:56 The maximum probe skew in STU (I8)
Columns 57:65 The probetagsc¢inythis file (I9)
Columns 66:67 The number of lines per probetag (I2)
Columns 68:71 Maximum number of PSETs per probetag (I4)
Line }: Columns 1:20 Probetag ‘names in character strings (A20)
(note\?2)
Columns 21:28 Logic low voltage in millivolts (I8)
Columns 29:36 EOogic high in millivolts (I8)
Columns 37:40 Probetag mapping class (I4) (note 3)
Columns 41:48 Timing data for WINDOW open in STU for PSET1 (}8)
Columns 49:56 Timing data for WINDOW close in STU for PSET1 [I8)
Line 4 to 6: Columns \\1:80 5-paired WINDOW open and close times in STU for
PSETs 2 through 16 (5*(I8,I8)) (note 4)
Line to (4*N): Columns 1:80 PROBETAG _DEFINITIONS data (note 5)
NOTES
1—Dat¢ and Time.are represented as: dd-mmm-yyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm —/minutes].
2— Actpal{probetag data begins with line 3. Each probetag data set requires a total of four lines.
3 —This field contains one of the following values: —1. 0. 1. 2. 3. 4. These values are defined as follows:

—1 Unspecified
0 Settled

1 Settled to X
2 Pulse

3 Highlow

4 Highlow-X

4—There is a maximum of 16 possible PSETs. The first pair of numbers appearing in line 4 for a set apply to PSET 2,
since the open and close times for PSET 1 appear in line 3 after the mapping class. The first number in the pair is the
WINDOW open time and the second number is the WINDOW close time.

5— Additional four-line sets repeat the format of lines 3—6, one set per probetag in a set.
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Example:

PROBETAG DEFINITIONS

1
SDF_P
0
0
0
SDF_S
972000
972000
972000
DEFAULT

-12

970000
970000
970000

995000
995000
995000

10000

0
0
0

972000
972000
972000

-44 -

31 2UnitUnderTestBE

0

1000
970000
970000
970000

1000
995000
995000
995000

0
2000

2
0
0
0
2000 4

972000

972000
972000

-5000
0
970000
970000
970000
972000
995000
995000
995000

10-JAN-2000 12:00

5000
970000
0

0

0
995000
972000
972000
972000

970000
970000
970000

995000
995000
995000

34 16

0
0
0

972000
972000
972000

970000
970000
970000

995000
995000
995000

972¢00
972000
972000

995000
995000
995000

972000
972000
972000

995000
995000
995000

972000
972000
972000

995000
995000
995000

972000
972000
972000

995000
995000
995000

972000
972000
972000

995000
995000
995000
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5.32 PROBETAG_ASSIGNMENTS file

File type name: PROBETAG_ASSIGNMENTS
File name: probeasgn.tap
File number: 32

Description: This file assigns a probe, defined in PROBETAG_DEFINITIONS, to each probeable node in
the circuit.

Format:
Line C\JluJ.ILLLD 1 . 24 L1l fJ._lU L_Yt)c 11l \AZ; ’
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional value) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and time (Al17) (note 1)
Columns 73:77 - Either spaces or "ERROR" to indicate|an error
in file generation (AS5)
Line 2: Not used
Line } to N: Columns 1:80 - Index into the PROBETAG DEFINITIONS (20%*(I4))
(note 2)
NOTES
1—Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd — day,‘mmim — month, yyyy — year, hh — hour

D4 hour

clock), mm — minutes].
2—Thig field provides a probe assignment for each user node using«isér node order. Each assignment has four characters
that specify an index into the PROBETAG_DEFINITIONS file.f, the index is zero, no probetag is assigned to the node
(net).
Example:
PROBETAG ASSIGNMENTS 32 2UnitUnderTestBF 10-JAN-2000 12:00

1 2 1 1 2 1 1 3 2 2 2 2 2 2 2 2 2 2 2 2

2 2 0 0 0 0 0 0 0 0 0 1 1 1
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5.33 BURSTS file

File type name: BURSTS
File name: bursts.tap
File number: 33

-46 -

Description: This file defines the burst register storage depth requirements behind each I/O pin, and the
starting pattern number for each successive burst.

Format:
Line C\JluJ.ILLLD 1 . 24 L1l fJ._lU L_Yt)c 11l \AZ; ’
Columns 25:27 DTIF file number (I3)
Columns 28:31 File version number (optional value) (I4)
Columns 32:55 UUT name (A24)
Columns 56:72 File creation date and time (Al7) (note 1)
Columns 73:77 Either spaces or "ERROR" to indicate|an error
in file generation (AS5)
Line 2: Columns 1l: 5 Number of bursts (I5)
Columns 6:15 Number of patterns in the simulation (I10)
Columns 16:20 Number of first burst (usually ‘1’) (I5)
Line } to N: Columns 1:10 Pattern number of eacH,new burst (I10) (note 2
NOTES?

1—Datg and Time are represented as: dd-mmm-yyyy hh:mm [dd — daysmmm — month, yyyy — year, hh — hour
clock), mm — minutes].
2—An pxtra burst entry signifies the end-of-file. The entry is (mumber of patterns + 1). This is not included in

2UnitUnderTestBG

Columifs 1:5, the number of bursts entry.
Exam]le:
BURST{ 33
1 15 1
1
16

10-JAN-2000 12:00

24 hour

Line 2/
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File type name: STIMULUS_TEXT
File name: stimtext.tap
File number: 34
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Description: This file provides a way for the simulation developer to include messages from the stimulus set
into the TPS file.

Format:
Line l= Columns  1:24 DTIF file tvpe name (A24)
Columns 25:27 DTIF file number (I3)
Columns 28:31 File version number (optional value) (I4)
Columns 32:55 UUT name (A24)
Columns 56:72 File creation date and time (Al7) (note' 1)
Columns 73:77 Either spaces or "ERROR" to indicatepan’ error
in file generation (A5)
Line 2: Columns 1:10 Number of patterns in simulation‘-(I10)
Line } to N: Column 1 Op code of stimulus text information (note 2)
Columns 2:80 Stimulus text informationX(note 3)
‘P’ op code Columns 2:11 Pattern number of new ‘pattern (note 4)
‘M’ op code Columns 2: 5 Length of message text
Columns 6: n Message text, . using as many successive lines
as necessary
‘L’ op code Columns 2: 5 Length of*label name
Columns 6: n Label name, using as many successive lines as
necessary
‘T’ op code Columns 2: 5 Léngth of test text
Columns 6: n Tést text, using as many successive lines as
necessary
NOTES
1—Dat¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—The] stimulus text informatien is one of three types: MESSAGE, LABEL, or TEST TEXT. MESSAGE 1gfers to
documgntation, specifically eemments in the stimulus. LABEL simply means that the stimulus was assigned a|label at
this poipt. TEST TEXTtmieans that there is some text that should be inserted directly, unedited, into the tester jpb plan.
The filg is a series of\op-codes with accompanying information. Each op code starts on a new line, regardless gf where
the preyious op code information leaves off on the previous line. There are four possible codes:
op dode Meaning
P Start of Pattern (note 4)
M Message Text
L Label Name
T Test Text

3 —The format for the stimulus text information is different for each op code.
4—There will not be a ‘P’ op code for every pattern, but only for those patterns that contain at least one line of text.

Example:

STIMULUS_ TEXT 34 2UnitUnderTestBH
15
4
20Writing data to rams
10

P
M
P
M 22Reading data from rams

10-JAN-2000 12:00
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5.35 NODE_NAMES file

File type name: NODE_NAMES
File name: nodenames.tap
File number: 35

Description: This file identifies

all

-48 -

of the user defined node names, other than PI_NAMES and

PO_NAMES.
Format:
Line C\JluJ.ILLLD 1 . 24 L1l fJ._lU L_Yt)c 11l \AZ; ’
Columns 25:27 DTIF file number (I3)
Columns 28:31 File version number (optional value) (I4)
Columns 32:55 UUT name (A24)
Columns 56:72 File creation date and time (Al7) (note 1)
Columns 73:77 Either spaces or "ERROR" to indicate|an error }n
file generation (A5)
Line 2: Columns 1:10 Highest user node number (I10)~ (note 2)
Columns 11:20 Number of user nodes with uger—given node name$
(110)
Line } to N: Columns 1:10 User node number (I10),(rote 3)
Column 11 Unused
Columns 12:43 Node name charact€r string (A32)
NOTES?
1 —Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd> day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—Thig file will only contain the node names that were explicitly assigned by the user.
3—Thig information will be in ascending order of user pode number.
Example:
NODE_lAMES 35 2UnitUnderTestBI 10-JAN-2000 12:00
117 10
100 DBUS4
101 DBUS3
102 DBUS2
103 DBUS1
104 IDBUS1
105 IDBUSZ2Z
106 IDBUS3
107 IDBUS4
108~SL1B
109..$L.0B
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5.36 EVENTS_INIT file

File type name: EVENTS_INIT
File name: eventsinit.tap
File number: 36

Description: This file contains circuit initialization information using the same format as the EVENT file.
The circuit initialization event is produced by simulating a pattern that sets all the primary inputs to an
unknown state, and sets all pseudo PI nodes to their respective value. This file also includes the states for
nodes that are determined at power-up time.

Format:
Line ]: Columns 1:24 - DTIF file type name (A24)
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional value) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and time (Al17)\(hote 1)
Columns 73:77 - Either spaces or "ERROR" to indifate an error
in file generation (A5)
Line 2: Columns 1:10 - Timing resolution value (I10) (note 2)
Columns 11:14 - Unit of time (I4)
Line } to N: Columns 1:80 - Contiguous stream of events data (note 3)
NOTES

1—Datg¢ and Time are represented as: dd-mmm-yyyy hh:mm [dd ~day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2—The|timing resolution value is a positive integer that, in cohjunction with the units of time, represents the STY. If the
resolutipn is 5 and the units of time is -9, the STU is 5 nandseconds.
3—An pvent is composed of a two-part data grouping(eonsisting of an integer followed by an alphanumeric dp code,
which determines the meaning of the integer value. The integer value represents either time in STU, node numbper, or a
pattern humber depending on the op code it precedes. Time values are interpreted as either delta time from the lgst event
or absoljute time from the beginning of the pattermdepending upon the op code. If the integer value is missing, evgnt time
is assurped to be the same as the most recenttime value within the pattern. The single-character op codes are as follows:

bde Meaning
Absolute time reldtive‘to start of a pattern
A relative (delta) time field; specifying the minimum time at which the nodal event might occur
The specified nodes are in a stable state prior to this point in time.
A relative (delta) time field; specifying the minimum time at which the nodal event might occur
All of the\Specified nodes are in an unstable state prior to this point in time.
A rélative (delta) time field; specifying the maximum time at which the nodal event might occuj
These specified nodes are in a stable state after this point in time.
Acrelative (delta) time field; specifying the maximum time at which the nodal event might occuf.
All of these specified nodes are in an unstable state after this point in time.
User node number that just went ‘low’ or ‘0’
LL <l
Unused
User node number that just went ‘high’ or ‘1’
Unused
Unused
User node number that just went to ‘Z’ or high impedance
Unused
Unused
User node number that just went to ‘X’ or unknown
Unused
End of pattern
End of Burst
End-of-file (This should never be preceded by an integer.)

o

ATOTozZzZr R ZQTM@m O Q 2w >®.F
(@]
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Example:
EVENTS_INIT 36 2UnitUnderTestBJ 10-JAN-2000 12:00

1 -12
0A1K2K3K4K5K6K7K8K9K10K11K12K13K14K15K16K17K18K19K20K21K22K117H108H116E109E111K1
12H113E115EC1K2K3K4K5K6K7K8K9K10K11K12K13K14K15K16K17K18K19K20K21K22K117H108H116
E109E111K112H113E115E1A96H97H98H99HCI96HI7HI8HI9H4266A45H26H2400A52E53E54E55E56E5

8E59E60E2242A49H50H6091C45H46H52E53E54E55E56E58E59E60E7000C49H50H978000A115HC115
H1000001@0P
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5.37 EQUIV_FAULTS file

File type name: EQUIV_FAULTS
File name: equivflts.tap
File number: 37

Description: This file contains the fault titles organized in groups of equivalent faults with each group
assigned a unique number. Equivalent faults are faults that will produce identical responses that are indistin-
guishable at the primary output, regardless of the stimulus.

Format:

Line . COLUIIIS le.za = DIID 111€ Lype QNalle (Alz)
Columns 25:27 - DTIF file number (I3)
Columns 28:31 - File version number (optional value) (I4)
Columns 32:55 - UUT name (A24)
Columns 56:72 - File creation date and time (Al7) (note, 1)
Columns 73:77 - Either spaces or "ERROR" to indicate|afl error

in file generation (AS5)
Line 2: Columns 1: 4 - Number ‘M’ of fault title types, (I4)

Columns 5:12 - Number of equivalent fault groups (I8)
Columns 13:20 - Total number of faults in, the file (I8)
Columns 21:24 - Length for largest faultstitle type (I4)

Line to (M+2): Columns 1: 4 - Fault title type (one\type per line) (I4)
Columns 5:80 - Fault title type description (A76)

Line (M+3) to N: Columns 1l: 8 - Equivalent fa@lt»group number (I8)

Columns 9:16 - Number of faults in equivalent fault group (I4
Columns 17:20 - Fault titlé€\type (I4)

Columns 21:24 - Length of the following fault title (I4)
Columns 25-80 - Fault title (A56) (note 2)

NOTES
1—Datg and Time are represented as: dd-mmm>yyyy hh:mm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].

2—If the length of the fault title exceeds 56 characters, a new record will be generated, up to 80 characters.

Example:

EQUIV |FAULTS 37 2UnitUnderTestBK 10-JAN-2000 12:00
9 12 32,12
1S{uck-at-0
2Stuck-at-1
3Stuck-at-2Z
4Stuck-at-X
50pen-to=0
60pen~to+1
70pen<to-7
8Opem=—to=i
9shorted nodes

1 1 7 8<U8>10/7Z

2 1 2 7<U8>5@1

3 1 1 8<U7>16@0

4 2 5 7<U3>4/0

5 5 2 12<">AD LOAD@1
6 1 6 12<">AD LOAD/1
7 3 5 7<U1>3/0

8 3 7 7<U2>5/7

9 2 5 7<U9>9/0

10 7 2 8<U9>11@1

11 4 1 11<">DATA3.@Q0
12 2 5 11<">DATA3./0
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5.38 PROBE_DETECTION file

File type name: PROBE_DETECTION

File name: probedet.tap
File number: 38

-52-

Description: This file contains a list of equivalent fault groups that will be detected by a probe placed on the
indicated user node at the end of the indicated pattern.

Format:
Line C\JluJ.ILLLD 1 . 24 L1l fJ._lU L_Yt)c 11l \AZ; ’
Columns 25:27 DTIF file number (I3)
Columns 28:31 File version number (optional value) (I4)
Columns 32:55 UUT name (A24)
Columns 56:72 File creation date and time (Al7) (note 1)
Columns 73:77 Either spaces or "ERROR" to indicate|an error }n
file generation (A5)
Line 2: Columns 1: 8 Number of lists of equivalentsfault group numbérs
(I8) (note 2)
Columns 9:16 Size of the longest list (I8)
Columns 17:24 Highest equivalent fault~group number in any ljst
(18)
Line } to N: Columns 1: 8 Pattern number fox jithis probe measurement (I8)
Columns 9:16 User node number™on which the probe would be placed
(I8) (note 3)
Columns 17:24 Number of eguivalent fault groups (I8)
Columns 25:80 Each equivalent fault group (I8) (note 4)
NOTES?
1 —Datg¢ and Time are represented as: dd-mmm-yyyyshli‘rmm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour
clock), mm — minutes].
2 —The]actual fault titles may be determined by ‘using the EQUIV_FAULTS file.
3—A ppsitive number indicates that the expected fault-free state of the node is high. A negative number indicgtes that
the expgcted fault-free state of the node is\low.
4— Additional records are utilized when/needed. The equivalent fault group numbers listed are those that afe being
detected now that have not been detected at this user node on an earlier pattern. Further, if the faults of an eqpivalent
fault grpup are ‘possibly’ detected;-the set number is negative in the list.
Example:
PROBE | DETECTION 38 2UnitUnderTestBL 10-JAN-2000 12:00
14 9 191
1 1 1 65
1 -2 1 67
1 3 2 71 109
T L 3 7T TU9 TIT
1 5 4 71 109 111 113
1 6 5 71 109 111 113 115
1 7 6 71 109 111 113 115 117
1 9 7 71 109 111 113 115 117 119
1 12 8 71 109 111 113 115 117 119
121
1 13 9 71 109 111 113 115 117 119
121 123
2 -25 3 -70 -186 189
2 =21 3 =70 -186 191
3 -30 1 77
3 -26 3 717 -186 18
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5.39 F.D._EQUIV_SETS file

File type name: F.D._EQUIV_SETS

File name: fdeqvs.tap
File number: 39
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Description: This file uses the equivalent fault groups from EQUIV_FAULTS to define the faults contained

in each fault set.

Format:
Line . C\JluJ.ILLLD 1 . 24 L1l fJ._lU L_Yt)c 11l \AZ; ’
Columns 25:27 DTIF file number (I3)
Columns 28:31 File version number (optional value) (I4)
Columns 32:55 UUT name (A24)
Columns 56:72 File creation date and time (Al7) (note 1)
Columns 73:77 Either spaces or "ERROR" to indicate|an error }n
file generation (A5)
Line 2: Columns 1: 8 The number of fault sets (I8)
Columns 9:16 Total number of equivalence/fawlt group numbers$ (I8)
Columns 17:24 Highest equivalence fault greup number (I8)
Columns 25:32 Largest number of equivalence fault groups in qny
fault set (I8)
Line } to N: Columns 1l: 8 Fault set number (IB)
Columns 9:16 Size of the 1list\(I8)
Columns 17:80 List of equivalence fault group numbers (I8)
(note 2)
NOTES
1—Datg¢ and Time are represented as: dd-mmm-yyyy hhimm [dd — day, mmm — month, yyyy — year, hh — hour (24 hour

clock), mm — minutes].

2—The]information for each fault set begins with a,new line and uses as many lines as required.

Example:
F.D._RQUIV_SETS 39. T2UnitUnderTestBM 10-JAN-2000 12:00
11 40 227 12
1 2 101 220
2 2 103 222
3 2 105 224
4 2 107 226
5 2 104 223
6 2 108 227
7 2 102 221
8 2 106 225
9 6 45 50 99 100 190 191
10 12 38 2% 238 29 93 92 97 98
192 193 196 197
11 6 40 47 95 96 194 195
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6. Conformance

This clause describes the capabilities required for implementing the standard. Conformance to the standard
is divided into three areas that are mutually independent. An application shall satisfy the required functions
in the following areas, as applicable, in order to comply with this standard:

a) End-to-end test;
b) Diagnostics using Fault Dictionary;
¢) Diagnostics using Probe.

The required set of files listed for each area are indicated by file type name in uppercase letters, and shall use
the file[TTaTTe T parcMesTs.

6.1 End-to-end test

The infent of an end-to-end test of a UUT is to verify the overall functionality of the iter, and to indicate a
failurefif one exists and can be detected by the test pattern set developed for it. There.is'no explicit att¢mpt to
diagnope the cause of the failure.

The required set of DTIF files that would enable the generation of an end-to-énd test of a digital UUT using
static atterns are

HEADER (header.tap)

STIMULUS (stimulus.tap)
PO_[RESPONSE (response.tap)
PI_NAMES (pinames.tap)

PO_INAMES (ponames.tap)
TIMING_PER_PATTERN (timperpat.tap)
BURSTS (bursts.tap)
STIMULUS_TEXT (stimtext.tap)

The required set of DTIF files that would’enable the generation of an end-to-end test of a digital UUT using
dynamjc patterns are

HEADER (header.tap)

STIMULUS (stimulustap)
PO_RESPONSE (resporse.tap)
PI_NAMES (pinames.tap)

PO_NAMES (ponames.tap)
TIMING_SETS (timesets.tap)
TIMING\PER_PATTERN (timperpat.tap)
PHASEVCONNECTIONS (phaseconn.tap)
PI_FORMATS (piformats.tap)
FORMAT_ATTRIBUTES (formattrs.tap)
BURSTS (bursts.tap)

STIMULUS_TEXT (stimtext.tap)

6.2 Diagnostic test using fault dictionary

Fault isolation by fault dictionary is a diagnostic test technique that does not require physical probing of a
circuit. Data generated by a fault simulator is analyzed and generally arranged into matrices that match fault

Published by IEC under license from [EEE. © 1999 IEEE. All rights reserved.



https://iecnorm.com/api/?name=4ce512f71e039abbe3192721920da625

IEC 61445:2012
-55- IEEE Std 1445-1998

indications with a characteristic failing response at the primary output pins of the UUT. Actual failing
responses are captured on the ATE and compared to the fault dictionary matrix for fault isolation.

The required set of DTIF files that would enable the generation of fault dictionary diagnostics for a UUT
using static patterns are

HEADER (header.tap)
STIMULUS (stimulus.tap)
PO_RESPONSE (response.tap)
PI_NAMES (pinames.tap)
PO_NAMES (ponames.tap)

MA MN_MNODEL_L M dal t AN
TN _ VIO D e o aeTtapy

COMPONENT_TYPE (types.tap)
USHR_NODE (usernodes.tap)
INPPUT_PIN_NAMES (inputpins.tap)
OUTPUT_PIN_NAMES (outputpin.tap)
FE.D.| POPATS (fdpopats.tap)

ED.| FAULT_SIGNATURES (fdfltsig.tap)
ED.| PRINT_STRINGS (fdprint.tap)
PSEJUDOPI_NAMES (psupinams.tap)
TIMING_PER_PATTERN (timperpat.tap)
AUXILIARY_PIN_NAMES (auxpins.tap)
ED.| CROSS_REFERENCE (fdxref.tap)
BURSTS (bursts.tap)

STIMULUS_TEXT (stimtext.tap)
NOIDE_NAMES (nodenames.tap)
EQUIV_FAULTS (equivflts.tap)

ED.| EQUIV_SETS (fdeqvs.tap)

The refjuired set of DTIF files that would enable*the generation of fault dictionary diagnostics for p UUT
using dynamic patterns are

HEADER (header.tap)

STIMULUS (stimulus.tap)
PO_[RESPONSE (response.tap)
PI_NAMES (pinames.tap)

PO_INAMES (ponames§.tap)
MAIN_MODEL (méainmodel.tap)
COMPONENT <{IYPE (types.tap)
USHR_NODE (usernodes.tap)
INPPT_PIN-NAMES (inputpins.tap)
OUTPUT-PIN_NAMES (outputpin.tap)
FE.D.| POPATS (fdpopats.tap)
ED._FAULT_SIGNATURES (fdfltsig.tap)
ED._PRINT_STRINGS (fdprint.tap)
PSEUDOPI_NAMES (psupinams.tap)
TIMING_SETS (timesets.tap)
TIMING_PER_PATTERN (timperpat.tap)
PHASE_CONNECTIONS (phaseconn.tap)
AUXILIARY_PIN_NAMES (auxpins.tap)
PI_FORMATS (piformats.tap)
FORMAT_ATTRIBUTES (formattrs.tap)
F.D._CROSS_REFERENCE (fdxref.tap)
BURSTS (bursts.tap)
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STIMULUS_TEXT (stimtext.tap)
NODE_NAMES (nodenames.tap)
EQUIV_FAULTS (equivfits.tap)
ED._EQUIV_SETS (fdeqvs.tap)

6.3 Diagnostic test using probe

-56 -

Isolating faults using a probe is a diagnostic test technique that utilizes a probe connected to the ATE to aid
in isolating failures on the UUT. The information required to generate a probe diagnostic test includes a
detailed description of the circuit that would help direct the test operator where to probe, and data to deter-

mine whether or not a response monitored by the probe matched the good circuit response.

The re
static g

HEA
ST
PO_|
PI_}
PO_|
MA
CON
USH
INP
oU’]
NEA
NEA
EVH
SET]
NOJ|
STH
TRI
TRI
PSE

atterns are

\DER (header.tap)

MULUS (stimulus.tap)

RESPONSE (response.tap)

NVAMES (pinames.tap)

INAMES (ponames.tap)

N_MODEL (mainmodel.tap)
MPONENT_TYPE (types.tap)

R_NODE (usernodes.tap)
JT_PIN_NAMES (inputpins.tap)
'PUT_PIN_NAMES (outputpin.tap)
A\R_FROMS_POINTERS (nerfrmptr.tap)
A\R_FROMS (nearfroms.tap)

NT (events.tap)

TLED_STATE_ONLY (setldonly.tap)
E_SOURCE (nodsource.tap)

PS (steps.tap)
STATE_FROMS_POINTERS (zfromptrs.tap)
BTATE_FROMS (zfroms.tap)
UDOPI_NAMES (psupinams.tap)

TIMING_PER_PATTERN timperpat.tap)

AU3
PRQ
PRQ
BUR
STI
NOI
EVE

(ILTARY_PIN_NAMES (auxpins.tap)
BETAG_DEFINITIONS (probetag.tap)
BETAG_ASSIGNMENTS (probeasgn.tap)
LSTS (bursts:tap)

MULUS_TEXT (stimtext.tap)

DE_NAMES (nodenames.tap)

NTS7 INIT (eventsinit.tap)

juired set of DTIF files that would enable the generation of probe diagnostics for a digital YU

[ using

PR

bE_DETECUTIUN (probedet.tap)

The required set of DTIF files that would enable the generation of probe diagnostics for a digital UUT using

dynam

ic patterns are

HEADER (header.tap)
STIMULUS (stimulus.tap)

PO_

RESPONSE (response.tap)

PI_NAMES (pinames.tap)

PO_

NAMES (ponames.tap)

MAIN_MODEL (mainmodel.tap)
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COMPONENT_TYPE (types.tap)
USER_NODE (usernodes.tap)
INPUT_PIN_NAMES (inputpins.tap)
OUTPUT_PIN_NAMES (outputpin.tap)
NEAR_FROMS_POINTERS (nerfrmptr.tap)
NEAR_FROMS (nearfroms.tap)

EVENT (events.tap)
SETTLED_STATE_&_PULSES (setldpuls.tap)
NODE_SOURCE (nodsource.tap)

STEPS (steps.tap)
TRISTATE_FROMS_POINTERS (zfromptrs.tap)

TRI("T‘A’T‘D LEROMS (£

IEC 61445:2012
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rS AN
T7YT T INOTVRY CZITOTISTtapy

PSEUDOPI_NAMES (psupinams.tap)
TIMING_SETS (timesets.tap)
TIMING_PER_PATTERN (timperpat.tap)
PHASE_CONNECTIONS (phaseconn.tap)
AUXILIARY_PIN_NAMES (auxpins.tap)
PI_HORMATS (piformats.tap)
FORMAT_ATTRIBUTES (formattrs.tap)
PROBETAG_DEFINITIONS (probetag.tap)
PROBETAG_ASSIGNMENTS (probeasgn.tap)
BURSTS (bursts.tap)

STIMULUS_TEXT (stimtext.tap)
NOIDE_NAMES (nodenames.tap)
EVHNTS_INIT (eventsinit.tap)
PROBE_DETECTION (probedet.tap)

Table ] summarizes the required set of DTIF files for\the implementation of various digital test strategies.
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Table 1—Conformance matrix

End-to- End-to- Fault Fault
DTIF file name File no. end end Dictionary | Dictionary Probe Probe
Static Dynamic Static Dynamic Static Dynamic
header.tap 1 X X X X X X
stimulus.tap 2 X X X X X X
response.tap 3 X X X X X X
pinames.tap 4 X X X X X X
ponames.tap 5 X X X X X X
mainifiodel-tap § X X X X
typesjtap 7 X X X X
usernpdes.tap 8 X X X X
inputpins.tap 9 X X X X
outpufpin.tap 10 X X P4 X
nerfrrpptr.tap 11 X X
nearfjoms.tap 12 X X
eventg.tap 13 X X
setldgnly.tap 14 X
setldguls.tap 15 X
nodsdurce.tap 16 X X
steps.fap 17 X X
fdpoppats.tap 18 X
fdfitsig.tap 19 X
fdprint.tap 20 X
zfronptrs.tap 21 X X
zfronys.tap 22 X X
psupipams.tap 23 X X X
timesgts.tap 24 X X
timpefpat.tap 25 X X X X X
phasefonn.tap 26 X X X
auxpihs.tap 27 X X X X
piforrpats.tap 28 X X X
formdttrs.tap 29 X X X
fdxref.tap 30 X X
probetag.tap 31 X X
probepsgn.tap 32 X X
bursty.tap 33 X X X X X X
stimtgxt.tap 34 X X X X X X
noderjamestap 35 X X X X
eventsinit.tap 36 X X
equiv Hig tap 37 X X
probedet.tap 38 X X
fdeqvs.tap 39 X X
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Test data generated must be linked to a target tester in order to perform a test on a given UUT. This annex
describes various software elements, which are utilized in an application development environment to meet
the target tester input data requirements. There are two environments, the application development environ-

ment ai

Desig]

A1 A

A1
A systd
progra

and a
detecti

A1.2

The D
DTIF {

A13

nd the ATE environment, which are shown in Figure A.1.

Application Development _
ATE Environment

orresponding set of responses. aré~generated for good circuit and faulty circuit performancg
bn and isolation data are established using the simulator’s internal format.

DTIF formatter

[1F formatter js‘the software that converts non-standard test data, usually from the DATPG, i
ormat.

ATE Software interface

Environment
- ATE
Digital
Fagult DTIF Software Test pfull D ult
[l ——p .
Simulator Formatter| | Interface Executive

Figure A.1—Software elements of a test.environment
\pplication development environment
Digital fault simulator
m that predicts the behavior of a digital circuit under good and faulty conditions via a set of s¢ftware
ms. It utilizes component software models to create a circuit connectivity model. A set of input stimuli

. Fault

nto the

Softw.
a)
b)

)

€ required 10 Ink the D I'IF data 10 the target eSICr. It may mciude tne Iolowing.

A tester peculiar language which describes test strategy for a given UUT and to which any other

required data can be linked.

A way to create a tester environment (e.g., UUT/ID I/O pin mapping, UUT/ATE timing data consid-

erations, etc.).
A processor to convert the DTIF data into source data for the target tester.
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A.2 ATE environment

A.2.1 Test executive

The test executive is the set of core software routines that access the ATE hardware.

A.2.2 Digital test unit (DTU)

The DTU is the specific hardware for applying and measuring digital test patterns.

A.2.3|Interface device (ID)

The I is the hardware necessary to interlace the ATE interface to the UUT interface.

A.2.4|Unit under test (UUT)

The UUT is the device being tested.
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Annex B

(informative)

DTIF dependency diagrams

The purpose of the dependency diagrams is to show the interrelationship and dependency of the files. There
are four dependency diagrams (Figures B.2 through B.5) representing the following groups of files:

a) Model,

b) StumutusandtResponse;
¢) | Fault dictionary;

d) | Probe.

In all ¢liagrams, the arrows represent pointers or dependency of files. A file that “poifts-to” anotHer file,
“depends on” the information contained in that file. The dashed lines and dashed boxes represent a|depen-
dency fo a file in another functional group. The only connection of lines is when the' same file poipts to a
series ¢f other files. Therefore, there are no lines from two or more different filgs interconnecting to point to
one filg (see Figure B.1).

_> ——
—» ——
Will Exist Will not Exist

Figure B.1—File connection description
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v

e
—p| INPUT_PIN NAMES

NEAR_FROMS

?

v

¥ PSEUDOPI NAMES

v < NEAR_FROMS_POINTERS
COMPONENT _TYPE OUTPUT PIN_ NAMES
TRISTATE_FROMS_POINTERS
7y —4 A —
Ly |AUXILIARY_PIN_NAMES
—| TRISTATE_FROMS l—
P MAIN MODEL
P! USER_NODE |4
E
_._> —

¢— NODE_SOURCE

NODE_NAMES

T

Lp| PI NAMES

PO_NAMES

Figure B.2—UUT Model Group dependency diagram
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| PI_NAMES
-------- P! (This file belongs to the |
Model Group) '
< FORMAT_ATTRIBUTES
PI FORMATS

STIMULUS_TEXT

TIN

{ING PER_PATTERN [€——  TIMING_SETS

i  EVENT
i (This file belong

STU »Eto the probe group)
'

BURSTS

PHASE _CONNECTIONS

A 4

PO-RESPONSE

Figure B.3—Stimulus and Response Group dependency diagram
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F.D._ CROSS_REFERENCE
gm == mmmmmmemmmmmmmm—o
) PO NAMES
ED_POPATS  b----oooo-ooooooooooo oo oo ) .
H Model Group)
F.D.(LEQUIV SETS
b | p|F.D. FAULT SIGNATURES
HEN F.D. PRINT STRINGS EQUIV_FAULTS

Figure B.4—Fault Dictionary Group dependency diagram
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: TIMING_SETS

Fom e >§(This file belongs to the Stimulus;
STU : & Response Group )

PROBETAG_DEFINITIONS ﬁ svmessvere e o

A
EVENT
> EVENTS INIT
(This file defines STU) oL

PROBETAG_ASSIGNMENTS

—————————— SETTLED_STATE_&_PULSES

VRN, . [—
§ USER_NODE ;
> (This file belongs to the @-—--{ SETTLED STAZE .ONLY
‘ Model Group ) , - -
_________ e
STEPS ; ',

§ EQUIV_FAULTS f
PROBE_DETECTION [------ ®  (This file belongs tote |

5 Dictionary Group )

Figure B.5—Probe Group dependency diagram
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Annex C

(informative)

Example circuit

Figure C.1 is the schematic of the circuit used in a test simulation. A complete set of input source files and
the resultant DTIF compliant output file listings are provided for this circuit. The DTIF compliant output
files may be generated by a variety of DATPGs. This example employed LASAR as the DATPG in produc-
ing these files. The LASAR simulation input files necessary to produce all 39 of the DTIF files are listed in
C.1. The DTIF 1iles are listed in C.2.

54L.8245

U34
110(¢ Al Bl 2 il

8
100 €«—2| a2 B2 LI 27
103(4- A3 B3 :g > 6
107 €——3| A4 B4 (2 S s
106 €——5| As Bs S 4
105 €——L1 As B6 (—= S s
104 €«——8| a7 B7 =7 S 2
103 €—21 A8 B8 1
1 b veel| 20
G GND| 10
5418374
Uj2
i ID g2
i) 20 2
U35 - 5415244 7] 3p 30 12
50— 1135 81 Gb 4Q 2
13 12
5D 5Q
19 14 15
6D 6Q
11 7p 7 ;g
18] gp 8Q
uss 1l cLk  vee |20
49 4_._.-1.1%._ |_b CLR  GND |10
5418138 54LS138
5 ; 1)) « u3
SNis A Yo LA yo pL2
18 €2 218 yipl4 2B yip4
1 2 < y2 p13 3 ¢ y2 P13
i@ G y3 pi2 o—o] Gt y3pl2
52 - 49 oA Y4 P11 Y G2A vyap 11
G2B Y5 P10 2o G2B Ys P10
16| vee Y6 P9 5 16 | vee Y6 P9
g| GND Y7 p7 8 | GND Y7 p7
51 -

Figure C.1—Example circuit used in a test simulation

C.1 Input source files

C.1.1 Batch.com
This file runs all the LASAR commands in a batch mode.

$ LASAR
COMPILE MODEL EXAMPLE.NET
COMPILE FAULTLIST FAULTPIN.FLT
COMPILE STIMULUS STIM.PAT
SIMULATE
JUDGE/NODROP_POSSIBLE DETECTS/PROBE_DATA/FAULT DICTIONARY
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POSTPROCESS LSRTAP/DIAGNOSE=TR,FA/PROBE FILES/EQUIVALENT FAULTS/WIZARD

$ EXIT

C.1.2 Example.net

This file is the netlist for the example circuit.

MODULE NAME = 'EXAMPLE';
1

DECLARATION SECTION;

1

DEC AS $LOG_0 NODE 'GND'
DEC AS $LOG_1 NODE 'vcC'
1

END_DECLARATIONS;
!

~e ~e

COMPONENT SECTION;

U2 = $N74LS138;
U3 = $N74LS138;
Ul2 =$N54LS374;
U34 =|SN54LS245;
U35 =|SN54LS244;

END_CQMPONENT;
!

NODE $ECTION;
!

@GND, |U34-19, U35-1, U35-19, U2-5, U3-5;

1
@vce, |u2-6, U3-6;

! PRINARY INPUTS

PI P1[50, U35-15;

PI P1[49, U35-17;

PI P1[48, U35-2;

PI P1[52, U2-4, U34-1;

PI P1|51, U3-4;

! BIDJRECTIONALS

BI J1|8, U34-18, U12-19,\Ul2-18;
BI J1[7, U34-17, Ul2-16,) U12-17;
BI J1|6, U34-16, Ul2k1lh, Ul2-14;
BI J1|5, U34-15, {U12-~12, U12-13;
BI J1|4, U34-14¢/)U12-9, U12-8;
BI J1|3, U34-13)"Ul2-6, Ul2-7;
BI J1|2, U34=12, Ul2-5, Ul2-4;
BI J1f1,,034~11, Ul2-2, U12-3;
BI P1[110°, U34-2;

BI p1li09, y34-3.
BI P1_108, U34-4;
BI P1_107, U34-5;
BI P1_106, U34-6;
BI P1_105, U34-7;
BI P1_104, U34-8;
BI P1_103, U34-9;

! INTERNAL SIGNALS
U35-5, U2-1, U3-1;
U35-3, U2-2, U3-2;
U35-18, U2-3, U3-3;
U2-15, Ul2-1;
U3-15, Ul2-11;

1

Published by IEC under license from [EEE. © 1999 IEEE. All rights reserved.



https://iecnorm.com/api/?name=4ce512f71e039abbe3192721920da625

IEC 61445:2012 68~
IEEE Std 1445-1998

END_NODE;
!

END_MODULE;

C.1.3 Faultpin.fit
This file lists all the fault types to be observed.

SWITCHES;
EQUIVALENCING=INTERNAL;
PREDETECTION=ON;
SAMPLING=OFF;
REPORT=NONE ;
ENDSWITCHES;
INSERT NONPRIMITIVE OUTPUTS STUCK, INPUTS OPEN;
INSERT PIs STUCK;
INSERT POs STUCK;

C.1.4|Stim.pat

This file is the static stimulus for the example circuit.

INCLUDE 'TIMING.PAT'
!
DECLARATIONS

GROUPNAME DBUS FOR P1 110 P1 109 P1 108 P1 107 P1 106.P1 105 P1 104 P1 103
GROUPNAME JBUS FOR J1 8 J1 7 J1 6 J1 5 J1 4 J1 3 g1 2/J1 1

ENDDE(LARATIONS
1

.NOBF}
H INPYTS L P1 51 P1_50 P1_49 P1 48 OFF JBUS !INITIALIZE THE UUT
MSG ' Verify DBUS through J1_8 - J1_1'

L P1 110 P1_108 P1 106 P1 104 IVERIFY DBUS\(FHROUGH JBUS - NO SHORTS
H Pl 110 P1_108 P1_106 P1_104 !VERIFY DBUS\THROUGH JBUS - NO SHORTS
L P1 109 P1_107 P1_105 P1 103 IVERIFY DBUS THROUGH JBUS - NO SHORTS
H P1_109 P1_107 P1_105 P1_103  !VERIFY\DBUS THROUGH JBUS - NO SHORTS
OFF DBUS !GET U34 READY TO READ

H JBU$ !PLACE A HI ON THE JBUS TO CLOCK INTO Ul2

L P1 %2 !CHANGE DIRECTION ON U34\(B->A) AND ENABLE THE OUTPUT ON Ul2
MSG ' Clock Ul2'

H P1_%1 !CLOCK Ul2

L P1_$1 !CLOCK U12

OFF JBUS !READ DATA FROM. Ul2 OUT THROUGH DBUS

H P1_%2 !CHANGE DIRECTION ON U34 (A->B) AND DISABLE THE OUTPUT ON Ul2
L JBUY !PLACE A LO ON,THE JBUS TO CLOCK INTO Ul2

L P1_%2 !CHANGE DIRECTION ON U34 (B->A) AND ENABLE THE OUTPUT ON U12
MSG ' Verify data through the DBUS'

MSG ' CIock Ul2'

H P1_%1 !CLOECK.U12

L P1 _$1 !CEOCK U12

OFF JBUS/ 'READ DATA FROM Ul2 OUT THROUGH DBUS

H P1_%2\ \CHANGE DIRECTION ON U34 (A->B) AND DISABLE THE OUTPUT ON Ul2

H J1_z‘UT:6‘JI:z‘UT:2‘E‘JT:7‘UI:5‘JT:3‘UT:I‘TvERIFY'NU‘SHURTS‘EXIST‘UN‘THE‘JBUS‘KND U12
L P1 52 !CHANGE DIRECTION ON U34 (B->A) AND ENABLE THE OUTPUT ON U12
MSG ' Verify data through the DBUS'

MSG ' Clock Ul12'

H P1 51 !CLOCK U12

L P1 51 !CLOCK U12

OFF JBUS !READ DATA FROM Ul2 OUT THROUGH DBUS

H P1 52 !CHANGE DIRECTION ON U34 (A->B) AND DISABLE THE OUTPUT ON Ul2
!{STIMULUS USED TO GENERATE 'TAP' FILES ASSOCIATED WITH DYNAMIC STIMULUS
.BFR

HIGHSPEED

USE TSET 1

CPP =1
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L P1_110 P1_109 P1 108 P1_107 P1_106 P1 105 P1_104 P1_103;
H P1 110 P1_109 P1 108 P1 107 P1 106 P1 105 P1 104 P1 103;

1

END

C.1.5 Timing.pat

This file lists the dynamic stimulus for the example circuit.

SET TSET 1 CLOCK = 300NS
PHASE 1 ASSERT = ONS RETURN = 285NS
WINDOW 1 OPEN = 200NS CLOSE = 220NS;

IEC 61445:2012
IEEE Std 1445-1998

SET DfGITAL (P1_110)
PHASE = 1
FORMAT = $NRET;
SET DIGITAL (P1_109)

PHASE = 1
FORMAT = $NRET;

SET DIGITAL (P1_108)
PHASE = 1
FORMAT = $NRET;

SET DIGITAL (P1_107)
PHASE = 1
FORMAT = $NRET;

SET DIGITAL (P1_106)
PHASE = 1
FORMAT = $NRET;

SET DIGITAL (P1_105)
PHASE = 1
FORMAT = $NRET;

SET DIGITAL (P1_104)
PHASE = 1
FORMAT = $NRET;

SET DIGITAL (P1_103)
PHASE = 1
FORMAT = $NRET;

SET DIGITAL (J1{8)
PHASE = 1
FORMAT =<$NRET;

SET DIGITAL (J1_7)
PHASE = 1

FORMAT = S$NRET;

SET DIGITAL (J1 _6)
PHASE = 1
FORMAT = $NRET;

SET DIGITAL (J1_5)
PHASE = 1
FORMAT = $NRET;

SET DIGITAL (J1 _4)
PHASE = 1
FORMAT = $NRET;
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SET DIGITAL (J1_3)
PHASE = 1
FORMAT = $NRET;

SET DIGITAL (J1_2)
PHASE = 1
FORMAT = S$NRET;

SET DIGITAL (J1_1)
PHASE =1
FORMAT = S$NRET;

SET DIGITAL (P1 50)

PHASE = 1
FORMAT = $NRET;

SET DIGITAL (P1_49)
PHASE = 1
FORMAT = $NRET;

SET DIGITAL (P1_48)
PHASE = 1
FORMAT = $NRET;

SET DIGITAL (Pl 52)
PHASE = 1
FORMAT = $NRET;

SET DIGITAL (Pl 51)
PHASE = 1
FORMAT =$NRET;
SET PHASE 1 TRIGGER = $TOCLK;

SET DIGITAL (P1_110.)
WINDOW = 1;

SET DIGITAL (P1 109.)
WINDOW = 1;

SET DIGITAL (P1_108.)
WINDOW = 1;

SET DIGITAL (P1_107.)
WINDOW = 1;

SET DIGITAL (21)106.)
WINDOW =513

SET DIGITAL (P1_105.)

WINDOW—17

SET DIGITAL (Pl 104.)
WINDOW = 1;

SET DIGITAL (P1 103.)
WINDOW = 1;

SET DIGITAL (J1 8.)
WINDOW = 1;

SET DIGITAL (J1 7.)
WINDOW = 1;
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SET DIGITAL (J1_6.)
WINDOW = 1;
SET DIGITAL (Jl 5.)
WINDOW = 1;
SET DIGITAL (J1 4.)
WINDOW = 1;
SET DIGITAL (J1 3.)
WINDOW = 1;
SET DIGITAL (J1 2.)
WINDOW = 1;
SET DJGITAL (J1 1.)
WINDOW = 1;
C.2 Resultant DTIF compliant output files
C.2.1|HEADER file
HEADEH 3EXAMPLE 5-DEC-1997 10:03
5-DE¢-1997 MODEL COMPILATION DATE
21 NUMBER OF PI'S
16 NUMBER OF PO'S
29 NUMBER OF PATTERNS
21 NUMBER OF PACKAGES
21 HIGHEST USER COGMPONENT NUMBER
6 NUMBER OF COMPONENT TYPES
(NO LONGER~IN USE)
(NO LONGERIN USE)
16 NUMBER~OF WIRED NETS
76 NUMBER"OF USER NODES
105 HIGHEST USER NODE NUMBER
38 NUMBER OF FILES ON THIS TAPE
159 NUMBER OF FAULTS CONSIDERED (FD ONLY)
121 NUMBER OF FAULTS DEFINITELY DETECTED (FD ONLY)
32 NUMBER OF FAULTS POSSIBLY DETECTED (FD ONLY)
10 PATTERN DETECTION LIMIT (FD ONLY)
(SPARE)
(SPARE)
(SPARE)
(SPARE)
(SPARE)
(SPARE)
(SPARE)
(SPARE)
(SPARE)
(SPARE)
(SPARE)
HEADER
STIMULUS
PO_RESPONSE
PI_NAMES
PO_NAMES
MAIN MODEL

COMPONENT TYPE

USER_NODE

INPUT PIN_NAMES
OUTPUT PIN NAMES

VWO JOULd WN R

[y
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NEAR FROMS_ POINTERS 11
NEAR FROMS 12
EVENT 13
SETTLED STATE ONLY 14
SETTLED STATE & PULSES 15
NODE_SOURCE 16
STEPS 17
F.D. POPATS 18
F.D. FAULT SIGNATURES 19
F.D. PRINT STRINGS 20
TRISTATE_FROMS_POINTERS 21
TRISTATE_FROMS 22
PSEUDOPI NAMES 23
TIMING_SETS 24
TIMING PER PATTERN 25
PHASE | CONNECTIONS 26
AUXILIARY PIN NAMES 27
PI_FORMATS 28
FORMAT ATTRIBUTES 29
F.D. (ROSS REFERENCE 30
PROBETAG_DEFINITIONS 31
PROBETAG_ASSIGNMENTS 32
BURSTS 33
STIMULUS_ TEXT 34
NODE_NAMES 35
EVENT$_INIT 36
EQUIV |FAULTS 37
PROBE | DETECTION 38
F.D. EQUIV SETS 39
C.2.2|STIMULUS file
STIMULUS 2 2EXAMPLE 5-DEC-1997 10:03

21 29 1 29
444444444444444444444
333434444444444444444
333432%2222222244444444
333432222222234343434
333432%2222222244444444
333432222222243434343
333432%2222222244444444
333432222222222222222
333434444444422222222
333334444444422222222
333344444444422222222
333334444444422222222
333332222222222222222
333432222222222222222
333433333333322222222
333333333333322222222

333343333333322222222
333333333333322222222
333332222222222222222
333432222222222222222
333434242424222222222
333434343434322222222
333334343434322222222
333344343434322222222
333334343434322222222
333332222222222222222
333432222222222222222
333432222222233333333
333432222222244444444
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C.2.3 PO_RESPONSE file

PO_RESPONSE 3 2EXAMPLE 5-DEC-1997 10:03
16 29 1 29
4444444444444444
4444444444444444
4444444444444444
3434343434343434
4444444444444444
4343434343434343
4444444444444444
1111111122222222
4444444422222222
4444442707272
4444444444444444
4444444444444444
4444444444444444
1111111122222222
3333333322222222
3333333333333333
3333333333333333
3333333333333333
3333333333333333
1111111122222222
4141414122222222
4343434322222222
4343434343434343
4343434343434343
4343434343434343
4343434343434343
1111111122222222
3333333333333333
4444444444444444

C.2.4|PI_NAMES file

PI_NAMES 4 2EXAMPLE 5-DEC-1997 10:03
211 17

P1_50
P1_49
P1_48
P1_52
P1_51
J1.8
.7
J1_6
J1.5
J1_4
J1.3
J1.2
J1_1
P1_110
P1_109
P1_108
P1_107
P1_106
P1_105
P1_104
P1_103

Vg QN Nt A W —

—
—_—O

S}

——
NE SN unks®
S5ED oo flNourwNETOOOoOO
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C.2.5 PO_NAMES file

PO_NAMES 5  2EXAMPLE 5-DEC-1997 10:03
16 17

Jl_8. 80 1

J1_7. 81 2

Jl 6. 82 3

J1_5. 83 4

Jl 4. 84 5

J1_3. 85 6

Jl 2. 86 7

Jl_1. 87 8

P1_110. 88 9

Pl 109- B89 IO

Pl _108. 90 11

P1_107. 91 12

Pl _106. 92 13

P1_10%. 93 14

Pl _104. 94 15

P1_103. 95 16

C.2.6|MAIN_MODEL file

MAIN NODEL 6 2EXAMPLE 5-DEC-1997 10:03
21

U2 1 6 8 1 7 1

U3 1 6 8 15 21 2

Ul2 2 10 8 29 39 3

U34 3 2 16 47 49 4

U35 4 10 8 65 75 5

WNS 1 5 3 1 83 86 6

WNS_2 5 3 1 87 90 7

WNS$_3 5 3 1 91 94 8

WNS_4 5 3 1 95 98 9

WNS_5 5 3 X 99 102 10

WNS_6 5 3 1 103 106 11

WN$_7 5 .31 107 110 12

WNS_8 5,3 1 111 114 13

WNS_9 672 1 115 117 14

WN$ 1 60 2 1 118 120 15

WN$ 1 6 2 1 121 123 16

WN$ 11 6 2 1 124 126 17

WN$ 1 6 2 1 127 129 18

WNS$_ 14 6 2 1 130 132 19

WN$ 1 6 2 1 133 135 20

WNS$_ 1¢ 6 2 1 136 138 21

C.2.7|COMPONENT_TYPE file

COMPONENT TYPE 7  4EXAMPLE 5-DEC-1997 10:03
6

SN74L5138 6 8 1 1 1

SN54LS5374 10 8 7 9 2

SN54L.5245 2 16 17 17 3

SN54L.5244 10 8 19 33 4

WN_3 3 1 29 41 5W

WN_2 2 1 32 42 6w
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C.2.8 USER_NODE file
USER_NODE 8 2EXAMPLE 5-DEC-1997 10:03
105 18
78 79 72 105 4 104 32 33
34 35 36 37 38 39 78 79
72 105 5 104 40 41 42 43
44 45 46 47 32 87 86 85
84 83 82 81 80 40 48 49
50 51 52 53 54 55 4 104
56 57 58 59 60 61 62 63
64 65 66 67 68 69 70 71
104 3 100 100 100 104 100 100
1 2 VA /3 /4 [4S) /0 I
78 79 6 71 55 80 7 70
54 81 8 69 53 82 9 68
52 83 10 67 51 84 11 66
50 85 12 65 49 86 13 64
48 87 14 56 88 15 57 89
16 58 90 17 59 91 18 60
92 19 61 93 20 62 94 21
63 95
C.2.9|INPUT_PIN_NAMES file
INPUT |PIN NAMES 9  2EXAMPLE 5-DEC-1997 10:03
33 7
1 2 3 6 4
5 1 3 4 7
8 13 14 17 18
11 1 19 1 2
4 6 8 19 11
13 15 17 s1 $2
$3 S1 $2
C.2.10 OUTPUT_PIN_NAMES file
OUTPU"‘_PIN_NAIVEE:S 10 2EXAMPLE 5-DEC-1997 10:03
42 9
15 14 13 12 11
10 9 7 2 5
6 9 12 15 16
19 2 3 4 5
6 7 8 9 11
12 13 14 15 16
17 18 18 16 14
12 9 7 5 3
ouT ouT
C.2.11 NEAR_FROMS_POINTERS file
NEAR_FROMS_POINTERS 11 2EXAMPLE 5-DEC-1997 10:03
6 1 6 7 6 13 6 19 6 25 6 31 6 37 6 43
3 49 3 52 3 55 3 58 3 61 3 64 3 67 3 70
3 73 3 76 3 79 3 82 3 85 3 88 3 91 3 94
3 97 3 100 3 103 3 106 3 109 3 112 3 115 3 118
2 121 2 123 2 125 2 127 2 129 2 131 2 133 2 135
3 137 2 140

Published by IEC under license from [EEE. © 1999 IEEE. All rights reserved.



https://iecnorm.com/api/?name=4ce512f71e039abbe3192721920da625

IEC 61445:2012

-76 -
IEEE Std 1445-1998
C.2.12 NEAR_FROMS file
NEAR_FROMS 12 2EXAMPLE 5-DEC-1997 10:03
1 2 3 5 6 4 2 3 5 6 1 4 1 3 5 6 2 4 3 5
6 1 2 4 1 2 5 6 3 4 2 5 6 3 1 4 1 5 6 3
2 4 5 6 4 2 1 3 1 2 10 1 3 10 1 4 10 1 5 10
1 6 10 1 7 10 1 8 10 1 9 10-16 2 1-15 2 1-14 2
1-13 2 1-12 2 1-1 2 1-10 2 1 -9 2 1 1 -8 2 1
-7 2 1 -6 2 1 -5 2 1 -4 2 1 -3 2 1 -2 2 1 -1 2
2 1 3 1 4 1 5 1 7 6 8 6 9 6 10 6 1 2 3 1
2
C.2.1pEVENTHite
EVENT 13 2EXAMPLE 5-DEC-1997 10:03

1 -12

0C1H2H3H4H5H6H7H8HOH10H11H12H13H14H15H16H17H18H19H20H21H10C88H89H90H9 1HI2HI3H94H
95H7528A32H33H34H35H36H37H38H39H40H41H42H43H44H45H46H47H462A72H78H79HL0A64H65H66
H67H6$H69H70H71H10A80H81H82H83H84H85H86H87HI80A56K57K58K59K60K6 1K62K63K6574A48K4
9K50K$1K52K53K54K55K2426C72H78H79H10C64H65H66H67H68H69H70H71H10C80H81H82H83H84H8
S5H86H$7H7980C32H33H34H35H36H37H38H39H40H41H42H43H44H45H46H47H2000C56K57K58K59K60
K61K62K63K18000C48K49K50K51K52K53K54K55K46001@1POC1E2E3ESE4447A47E3553A72E78E79E
1261C47N8739C72E78E79E260A40E41N42N43N44N45N46N6070A47HB41H42H43H44H45H46H13670D
47E6999D41N42N43N44N45N46N1C41H42H43H44H45H46H47H12000C40E57001@2POC6K7K8KIK10K1
1K12K]3K1@3P0C14E16E18E20E10C88E90E92E94E8000A65E67E69E7YE10A80E82E84E86E9990C65
E67E69E71E10C80E82E84E86E18021@4P0C14H16H18H20H10C88HIQHI2H94H8000A65H67H69H7 1H1
OA80H$2H84H86H9990C65H67H69H7 1H10C80H82H84H86H18021E5P0C15E17E19E21E10C89E91E93E
95E8000A64E66E68E70E10A81E83E85E87E9990C64E66E68E70E10C81E83E85E87E18021@6P0C15H
17H19§21H10C89H91HI3HI5H8000A64H66H68H70H10A81H83H85H87H9990C64H66H68H70H10C81HS8
3H85H$7H18021@7P0C14K15K16K17K18K19K20K21K10C88K89K9I0KI1KI2KI3K9I4KI5K8000A64N65N
66N67NM68N69N70N71N10A8ON81INS2N83N84NS5N86N8TNI9I90C64N65N66N67N68N6IN70N71N10C80ON
81N82NI83N84N85N86N87N18021@8P0OC6H7H8HIH10HIIH12H13H10C80H81H82H83H84H85H86H87H11
@9P0C4E4447A32E4553A64K65K66K67K68K69K70K71K6630A56H57H58H59H60H61H62H63H10A88HS8
9H90HY1H92HI3H94HI5H4197A48N49INS50NS5 IN52N53N54N55N8163C64K65K66K67K68K69K70K71K10
000C32E2000C56H57H58H59H60H61H62H63HT0C88H89HI0HI 1H92HI3H94HI95H25990C48N49N50N51
N52N53N54N55N66001@10POC5H7538A40H8036A48H49H50H51H52H53H54H55H10426C40H28000C48
H49HS5(QH51H52H53H54H55H54001@11PQC5E4447A40E33553C40E38001@12POC6K7K8KI9K10K11K12K
13K1@]13P0C4H7538A32H498A56K57K58K59K60K61K62K63K10A88K89KIOKI1KI2KI3K94KI5K7528A
48K49K50K51K52K53K54K55K10A80K81K82K83K84K85K86K87K46A64N65N66N67N68N6IN70N71IN1O
BBON8]N82N83N84N85N86N87NLO360C32H2000C56K57K58K59K60K61K62K63K10C88K89KI0KI1KI2
K93K94K95K11990C64N65N66N67N68N69N70N71N1OC80ON81ING2N83N84NE5N86N87N13990C48K49K5
O0K51K$2K53K54K55K54001@14P0C6E7EBEIE10E11E12E13E10C80E81E82E83E84E85E86E87E11Q@15
POC4E4447A32E4553A64K65K66K67K68K69K70K71K9230A56E57E58E59E60E61E62E63E10A88ESIE
90E91§92E93E94E95E1597A48H49H50H51H52H53H54H55H8163C64K65K66K67K68K69K70K71K1000
0C32E2000C56E57E58E59E60E61E62E63E10C88E89E90E91E92E93E94E95E23990C48H49H50H51H5
2H53H%4H55H64001@16P0C5H7538A40H12890A48E49E50E51E52E53E54E55E5572C40H28000C48E4
9E50E$1E52ES53E54E55E54001@17P0C5E4447A40E33553C40E38001@18P0C6K7K8K9K10K11K12K13
K1@19P0C4H7538A32H1462A56K57K58K59K60K61K62K63K10A88K89IKI0KI1K9I2KI3K94KI5K5728A4
8K49K}H0KS5 LK52K53K54K55K10A80K81K82K83K84K85K86K87K2262A64N65N66N67N68N6IN70N71IN1

0B8ON &I N8 2NS3INSANSENSENBINII80C56K5IKEKEIKEOKEIKE2KEIKIOCI8KIOKOOKOIKOIKOIKIAKY

5K990C32H17010C64N65N66N67N68N6IN70N71IN10OC8ON81N82N83N84NS5N86N87N2980C48K49K50K
51K52K53K54K55K46001@20P0C6H8H10H12H10C80H82H84H86H11@21P0C7E9E11E13E10C81E83E85
E87E11@22P0C4E4447A32E4553A64K65K66K67K68K69K70K71K6630A56H58H60H62H10A88HI0HI 2H
94H2590A57E59E61E63E10A89E91E93E95E1957A48E49E50E51E52E53E54E55E7803C64K65K66K67
K68K69K70K71K10000C32E2000C56H57E58H59E60H61E62H63E10C88H89E90HI1E92HI93E94HI5E25
990C48E49E50E51E52E53E54E55E66001@23P0C5H7538A40H8036A49H51H53H55H10426C40H28000
C49H51H53H55H54001@24P0C5E4447A40E33553C40E38001@25P0C6K7K8K9K10K11K12K13K1@26P0
C4H7538A32H498A56K58K60K62K10A88KI0K92K94K954A57K59K61K63K10A89KI1KI3KI5K5728A48
K50K52K54K10A81K83K85K87K826A49K51K53K55K10A80K82K84K86K46A65N6 7N69IN71N10B8ONS2N
84N86N1370A64N66N68N70N10B81N83N85N87N7980C57K59K61K63K10C89KI1KI3KI5K990C32H200
0C56K58K60K62K10C88K90K92K94K11990C65N67N69N71N10C80N82N84N86N3000C64N66N68N70NL
0C81NB83N85N87N2980C48K50K52K54K8000C49K51K53K55K54001@27P1Q0C14E15E16E17E18E19E2
0E21E10C88E89E90E91E92E93E94E95E8000A64E65E66E67E68E69E70E71E10A80ES81ES2E83E84ES8
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5E86E87E9990C64E65E66E67E68E69E70E71E10C80E81E82E83E84E85E86E87E300000@28P0C14H1
5H16H17H18H19H20H21H10C88H89H90H91H92H93H94HI5H8000A64H65H66H67H68H69H70H71H10A8
OH81H82H83H84H85H86H87H9990C64H65H66H67H68H69H70H71H10C80H81H82H83H84H85H86H87H3
00000@29P20R

C.2.14 SETTLED_STATE_ONLY file

SETTLED STATE ONLY 14 2EXAMPLE 5-DEC-1997 10:03
*9%2.16 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63*4.69 1 2 3 4567891
0 11 12 13 14 15 16 17 18 19 20 21 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
47 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89
90 91 92 93 94 95*8*3.8 1 2 3 5 40 72 78 79*8*2.8 6 7 8 9 10 11 12 13*8*3.16 14
16 13266567697+ 86—82—84—8686—90—92— 94+ B4 1468206567697+ 569
82 8486 88 90 92 94*8*3.16 15 17 19 21 64 66 68 70 81 83 85 87 89 91 93 95*8*4.
16 15|17 19 21 64 66 68 70 81 83 85 87 89 91 93 95*8*1.16 64 65 66 67 68 69 70\7
1 80 $1 82 83 84 85 86 87*2.16 14 15 16 17 18 19 20 21 88 89 90 91 92 93 94)'95*8
*4.16|6 7 8 9 10 11 12 13 80 81 82 83 84 85 86 87*8*1.8 48 49 50 51 52 53.54 55%*
2.8 64 65 66 67 68 69 70 71*3.2 4 32%4.16 56 57 58 59 60 61 62 63 88 89590 91 92
93 94 95*8*4.10 5 40 48 49 50 51 52 53 54 55*8*3.2 5 40*8*2.8 6 7 8 9410 11 12
13%#8%1.16 64 65 66 67 68 69 70 71 80 81 82 83 84 85 86 87*2.24 48 @9 50 51 52 53
54 5% 56 57 58 59 60 61 62 63 88 89 90 91 92 93 94 95%4.2 4 32%8*3716 6 7 8 9 1
0 11 12 13 80 81 82 83 84 85 86 87*8*2.8 64 65 66 67 68 69 70,/71%*3.18 4 32 56 57
58 59 60 61 62 63 88 89 90 91 92 93 94 95%4.8 48 49 50 51 52753 54 55%8+%3.8 48
49 50|51 52 53 54 55*4.2 5 40*%8*3.2 5 40%8*%2.8 6 7 8 9 10 }1\12 13*8*1.16 64 65
66 67|68 69 70 71 80 81 82 83 84 85 86 87*2.24 48 49 50,51 52 53 54 55 56 57 58
59 60|61 62 63 88 89 90 91 92 93 94 95*%4.2 4 32*8*4.86\8 10 12 80 82 84 86*8*3.
8 7 9|11 13 81 83 85 87*8*2.8 64 65 66 67 68 69 70 71*3718 4 32 48 49 50 51 52 5
3 54 35 57 59 61 63 89 91 93 95*4.8 56 58 60 62 88.90"92 94*8*4.6 5 40 49 51 53
55*%8*3.2 5 40*%8%*2.8 6 7 8 9 10 11 12 13*8*1.16 64.65 66 67 68 69 70 71 80 81 82
83 84|85 86 87*2.24 48 49 50 51 52 53 54 55 56,5758 59 60 61 62 63 88 89 90 91
92 93|94 95%4.2 4 32*8*10%9%3.32 14 15 16 1728719 20 21 64 65 66 67 68 69 70 71
80 8] 82 83 84 85 86 87 88 89 90 91 92 93,94°95*8*4.32 14 15 16 17 18 19 20 21
64 65|66 67 68 69 70 71 80 81 82 83 84 85-86 87 88 89 90 91 92 93 94 95%8*10*11

C.2.1p SETTLED_STATE_&_PULSES file

SETTLED STATE & PULSES 15 2EXAMPLE 5-DEC-1997 10:03
10
*9%4.26 1 2 3456 7 8 9.10.11 12 13 14 15 16 17 18 19 20 21 73 74 75 76 77*17.
16 48]49 50 51 52 53 5455556 57 58 59 60 61 62 63*19.43 32 33 34 35 36 37 38 39
40 41 42 43 44 45 46.47) 64 65 66 67 68 69 70 71 72 78 79 80 81 82 83 84 85 86 8
7 88 $9 90 91 92 93 94)95%8%3.8 1 2 3 5 40 72 78 79%4.32 32 33 34 35 36 37 38 39
64 6% 66 67 68 69\70 71 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95*8*4.7 4
1 42 43 44 45 46)4Y9*%17.8 6 7 8 9 10 11 12 13%8*3.16 14 16 18 20 65 67 69 71 80 8
2 84 $6 88 90(92494*8*4.16 14 16 18 20 65 67 69 71 80 82 84 86 88 90 92 94*8*3.1
6 15 17 19 21,64 66 68 70 81 83 85 87 89 91 93 95*8+%4.16 15 17 19 21 64 66 68 70
81 83 85(87%89 91 93 95*8*16.16 64 65 66 67 68 69 70 71 80 81 82 83 84 85 86 87
*17.1¢ 14 15 16 17 18 19 20 21 88 89 90 91 92 93 94 95%8*4.8 6 7 8 9 10 11 12 13
*19.8180-81 82 83 84 85 86 87*8%3,2 4 32%4,24 56 57 58 59 60 61 62 63 80 81 82 8
3 84 85 86 87 88 89 90 91 92 93 94 95*16.8 48 49 50 51 52 53 54 55*17.8 64 65 66
67 68 69 70 71%8*4.2 5 40%19.8 48 49 50 51 52 53 54 55%8+%3.2 5 40*4.8 48 49 50
51 52 53 54 55%8*17.8 6 7 8 9 10 11 12 13*8*4.2 4 32*16.16 64 65 66 67 68 69 70
71 80 81 82 83 84 85 86 87*17.24 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
88 89 90 91 92 93 94 95*8*3.8 6 7 8 9 10 11 12 13*18.8 80 81 82 83 84 85 86 87*
8%3.26 4 32 56 57 58 59 60 61 62 63 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94
95*%4.8 48 49 50 51 52 53 54 55*17.8 64 65 66 67 68 69 70 71*8*3.8 48 49 50 51 5
2 53 54 55%4.2 5 40*8*3.2 5 40*8*17.8 6 7 8 9 10 11 12 13*8*4.2 4 32%16.16 64 65
66 67 68 69 70 71 80 81 82 83 84 85 86 87*17.24 48 49 50 51 52 53 54 55 56 57 5
8 59 60 61 62 63 88 89 90 91 92 93 94 95%8+%4.4 6 8 10 12*19.4 80 82 84 86*8*3.4
7 9 11 13*4.4 80 82 84 86+*18.4 81 83 85 87*8*3.22 4 32 48 49 50 51 52 53 54 55 5
7 59 61 63 81 83 85 87 89 91 93 95*4.8 56 58 60 62 88 90 92 94*17.8 64 65 66 67
68 69 70 71%*8%4.6 5 40 49 51 53 55*8*3.2 5 40*8*17.8 6 7 8 9 10 11 12 13*8*4.2 4
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32*16.16 64 65 66 67 68 69 70 71 80 81 82 83 84 85 86 87*17.24 48 49 50 51 52 5
3 54 55 56 57 58 59 60 61 62 63 88 89 90 91 92 93 94 95*8*10*9*18.32 14 15 16 17
18 19 20 21 64 65 66 67 68 69 70 71 80 81 82 83 84 85 86 87 88 89 90 91 92 93 9
4 95*8*4.16 64 65 66 67 68 69 70 71 80 81 82 83 84 85 86 87*19.16 14 15 16 17 18

19 20 21 88 89 90 91 92 93 94 95*8+*10*11

C.2.16 NODE_SOURCE file

NODE_SOURCE 16  2EXAMPLE 5-DEC-1997 10:03
105
o1 02 03 04 05 06 07 08 09 010
011 012 013 014 015 016 017 018 019 0 20
oRt—6—6—0—0—6—6—0—0—o0—0—6—6—0—0——6—6——0—0
ofo 11 12 13 14 15 16 17 18 201
22 23 24 25 26 27 28 3 1 3 2 33
34 35 36 37 38 41 42 43 4 40O¥S5
ale 4 7 48 4 9 410 411 412 413 4141415
4fr6 51 5 2 53 54 55 56 5 7 5187 6 1
711 8 1 9 1 10 1 11 1 12 1 13 1 14 1 151 16 1
171 18 1 19 1 20 1 21 1 023 025 026 (027 028
029 030 031 024 022
C.2.1f STEPS file
STEPS 17 2EXAMPLE 5-DEC-1997 10:03
10
1 -2 3 4 6 10 -11 13
16 19
C.2.18 F.D._POPATS file
F.D._POPATS 18  2EXAMPLE 5-DEC-1997 10:03
82
1 12 1 3 1 4 1 5 1 6 17 1 8 1
9 1 10 1 11 1..a2 1 13 1 14 1 15 1 16 1
1 302 33 3N 4 3 5 36 307 3 8 3
1 4 3 4 5 & 7 4 9 4 11 4 13 4 15 4
2 6 4 6 6 6 8 6 10 6 12 6 14 6 16 6
9| 10 10 10 XY 10 12 10 13 10 14 10 15 10 16 10
1] 13 2 13~ 13 4 13 5 13 6 13 7 13 8 13
1] 15 2 153 15 4 15 5 15 6 15 7 15 8 15
9| 16 10 «16 11 16 12 16 13 16 14 16 15 16 16 16
1] 19 2¢/~19 3 19 4 19 5 19 6 19 7 19 8 19
1] 23 1) 28
C.2.19.FD._FAULT_SIGNATURES file

F.D. FAULT SIGNATURES 19 2EXAMPLE

94 33

48 3 1 17 41
48 3 2 18 42
48 3 3 19 43
48 3 4 20 44
48 3 5 21 45
48 3 6 22 46
48 3 7 23 47
48 3 8 24 48
56 3 9 17 41
56 3 10 18 42

5-DEC-1997 10:03
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-79 -
56 3 11 19 43
56 3 12 20 44
56 3 13 21 45
56 3 14 22 46
56 3 15 23 47
56 3 16 24 48
-1 4 25 29 65 82
-1 3 26 30 67
-1 3 27 31 69
-1 3 28 32 71
82 3 33 37 66
82 3 34 38 68
82 3 35 39 70
82 3 36 40 12
- 4 17 -41 -49 -81
- 3 18 -42 =50
- 3 19 -43 =51
- 3 20 -44 =52
- 3 21 -45 =53
- 3 22 -46 -54
- 3 23 -47 -55
- 3 24 -48 -56
- 4 25 -65 =73 82
- 3 26 -67 =75
- 3 27 -69 =77
- 3 28 =71 =79
- 3 33 -66 -74
- 3 34 -68 -76
- 3 35 =70 -78
- 3 36 =72 -80
- 1 41
- 1 42
- 1 43
- 1 44
- 1 45
- 1 46
- 1 47
- 1 48
- 2 -17 49
- 2 -18 50
- 2 -19 51
- 2 -20 52
- 2 =21 53
- 2 =22 54
- 2 =23 55
- 2 -24 56
- 5 25 57 65 73 82
8 4 33 58 66 74
- 4 26 59 67 75
8 4 34 60 68 76
- 4 27 61 69 77
8. k3 oI 04 [AY 7o
-1 4 28 63 71 79
81 4 36 64 72 80
-1 1 65
-1 1 66
-1 1 67
-1 1 68
-1 1 69
-1 1 70
-1 1 71
-1 1 72
-1 1 73
-1 1 74
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-1 1 75
-1 1 76
-1 1 77
-1 1 78
-1 1 79
-1 1 80

-1 17 =17 -18 -19 =20 =21 =22 =23 -24 =25 -26 =27
-28 =33 -34 -35 -36 82

-1 25 =17 -18 -19 =20 =21 =22 =23 =24 =25 -26 =27
-28 -33 -34 -35 -36 -57 -58 =59 -60 -61 -62 -63 -64

-82

-1 4 =25 =57 73 -82

-1 3 -26 -59 75

- 3 =27 =61 17

- 3 -28 -63 79

- 3 =33 -58 74

- 3 -34 -60 76

- 3 =35 -62 78

- 3 -36 -64 80

- 32 -41 -42 -43 -44 -45 -46 -47 -48 -49 =50 =51
-53 -53 -54 -55 -56 -65 -66 -67 -68 -69 =70 =71 =72
=7] -74 =75 -76 =77 -78 =79 -80

- 33 -17 -18 -19 -20 =21 =22 =23 -24 =25 -26 =27
-2 -33 -34 -35 -36 -41 -42 -43 -44 -45 ~46 -47 -48
-6 -66 -67 -68 -69 =70 =71 =72 -82

- 16 -49 -50 =51 -52 -53 -54 =55 -56 =73 -74 =75
=7 =77 -78 =79 -80

- 33 -41 -42 -43 -44 -45 -46 A7 -48 -49 -50 =51
-53 -53 -54 -55 -56 -65 -66 -67 -68 -69 =70 =71 =72
=7] -74 =75 -76 =77 -78 =79 -80 -81

C.2.20 F.D._PRINT_STRINGS file

F.D. PRINT STRINGS 20  3EXAMPLE 5-DEC-1997 10:03
94 12 28
y 2
<*>J1 8@0
1¢<">J1_8.@0
y 2
<">J1 7@0
10<*>J1 7.Q0
y 2
<*>J1 6@0
<*>J1_6.Q0
y 2
<">J1 50
<*>J1_5.0
y 2
<25J14@0
<?>J1 _4.@0

[ay

=

[ay

2 2
9<*>J1 3@0
10<">J1_3.Q0
2 2
9<*>J1 2Q0
10<">J1_2.@0
2 2
9<*>J1_1€0
10<">J1 1.Q0
2 2
11<">P1 110@0
12<*>P1_110.@0
2 2
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