IEC 62527:2007(E) |EEE Std. 1450.2-2002

158 ¢IEEE IEC 62527

Edition 1.0 2007-11

INTERNATIONAL IEEE 1450.2™
STANDARD

\
Standard for Extensions to Standard Test Into\l‘@?e Language (STIL) for
DC LeVel Specification ;\Q\
Z



https://iecnorm.com/api/?name=3b1edc153961cc795e7f21eaf7e78f06

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 IEEE

All rights reserved. IEEE is a registered trademark in the U.S. Patent & Trademark Office, owned by the Institute of
Electrical and Electronics Engineers, Inc.

Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from the IEC Central Office.

Any questions about IEEE copyright should be addressed to the IEEE. Enquiries about obtaining additional rights

to this publication and other information requests should be addressed to the IEC or your local IEC member National
Committee.

IEC Central Office The Institute of Electrical and Electronics Engineers, Inc
3, rue de frarembé IPark-Avente

CH-1211 [Geneva 20 US-New York, NY10016-5997

Switzerlapd USA

Email: inmail@iec.ch Email: stds-info@ieee.org

Web: www.iec.ch Web: www.ieee.org

About thpe IEC

The Intern

Internationgl Standards for all electrical, electronic and related technologies.

About IEC publications

dtional Electrotechnical Commission (IEC) is the leading global organization that prepares anfl publishes

The technidal content of IEC publications is kept under constant review by, the IEC. Please make sure that ypu have the

latest editiop, a corrigenda or an amendment might have been published.
= Catalogug¢ of IEC publications: www.iec.ch/searchpub

The IEC ontline Catalogue enables you to search by a variety of criteria (reference number, text, technical committee,...).

It also giveq information on projects, withdrawn and replaced publications.

= |[EC Just

Published: www.iec.ch/online_news/justpub

Stay up to date on all new IEC publications. Just Published:details twice a month all new publications released. Available

on-line and

= Electropddia: www.electropedia.org

also by email.

The world's|leading online dictionary of electronicand electrical terms containing more than 20 000 terms angl definitions
in English @nd French, with equivalent terms‘in_additional languages. Also known as the International Eledtrotechnical

Vocabulary|lonline.

= Custome
If you wish

Centre FAQ or contact us:
Email: csc@iec.ch

Tel.: +41 24 919 02 11
Fax: +41 24 919 03 00

Service Centre: www.iec.ch/webstore/custserv
to give us your feedback on this publication or need further assistance, please visit the Customer Service



mailto:inmail@iec.ch
mailto:stds-info@ieee.org
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
https://iecnorm.com/api/?name=3b1edc153961cc795e7f21eaf7e78f06

158 ¢IEEE IEC 62527

Edition 1.0 2007-11

INTERNATIONAL IEEE 1450.2™
STANDARD

Standdrd for extensions to Standard Test Int«%ce Language (STIL) for d.c.
level specification 5\\)

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE W

ICS 25.040 ISBN 2-8318-9480-8


https://iecnorm.com/api/?name=3b1edc153961cc795e7f21eaf7e78f06

-2- IEC 62527:2007(E)
IEEE 1450.2-2002(E)

CONTENTS

FOREWORD........coititiitiititestetet ettt ettt te st et e b e st e st e st eseeseeseeseebessessassessassassaseessese et easesassessessessassasensenns 4
TEEE INITOAUCTION ...ttt sttt ettt ekttt ettt eb e bbbt e bt b sa et et et et eneeseeneeneas 7
Lo OVETVIBW .ttt ettt et b bbbt s et eh e bt bt e b s b et et e st eb e e bt et e e bttt eb et e st ebeeae b e enen 8
0 B 1T ) 1RSSR 9
L2 PUIPOSE. ...ttt ettt ettt ettt sttt e et e sh e sabe et te s bt e eabeesateeabe e bt e enb e e bt enbe e bt e enbeennee s 10
2. REIETEIICES ...ttt b ettt ettt ettt sttt 10
3. Definitions, acronyms, and abbreviations..........cccveeveerieriiereeeiieenienieeieesreesreeseeesnveenses e e feevenenes 10
1 DfINIIONS ..o e s e [ 10
3.2 Acronyms and abbreviations .........c.ccceeeeveevenerienineneneneneneneeneeeeeereereas b s eenenenene e 13
4. Btructure of this standard ...........cococeiveiiiinineiineeeeeeee e ol [ 14
5. Extensions to Clause 6, STIL syntax description ............cceeceeveeeeetees MY eureieieeieereesieeeeseeenesfeereennes 14
.1 Additional reserved WOIdS ........ooueiieiieieniieiene eyt eteeiee e stee ettt sneesee e e 14
.2 DC expressions and units (dc_eXpr) .......coceeevvereneee B Mociiiininiinenienereneeeeneeeseee o 14
.3 Additions to STIL name spaces and name resolution (IEEE Std 1450-1999, 6.16).........[......... 15
6. Btatement structure and organization of STIL infoBnation .........ccceeeeeeneeienenenceeneeneeneee feree, 15
.1 Top-level statements and required Ordering ............ccocererererenieieeieieieeseeesese e eeesee e | 15
.2 Optional top-level StAteMENtS ........ N eee ettt esnne e e 16
7.  Extensions to Clause 8, STIL StateImMENt ............covviuvviiiiiiiiieieeieeieeeeeeeeieeeeeeeerreeeeeeesnveeeeeesnnns o eernnnes 16
.1 STIL SYNEAX..eeitieeieerharderie it eie ettt eteeeteete e sbeesteeesaeebaessseenseesnneenseenssesssessseesseesnne |oreenens 17
.2 STIL eXAMPIE ... Bttt sttt ettt eve st st see s seeseeneneenessesee | euennes 17
8. Extensions to Cladse 19, Spec and Selector blocks........cccovevevrerinenveninienenenicneeeeneercneesfeeeens 17
9.  Extensions to’€lause 16, PatternEXec DIOCK........ccccvvvvvviiiiiiiiiiiiiieeceeeeeeeeeeee e e 17
.1 PatternEXec BlOCK SYNEAX ... .c.ooiiiiieieiieeieeiiee e e 17
.2 /PatternExec block eXample.........c.oooveiuieiiiiiiiie e e 18
2 ARYals 1 4 DOCC ot PP ») = d Dottt Ll 1 18

S3—Pclevels-andDESetsusage-nPatterabExee-andRatterabloelks
10, DCLEVEIS DIOCK ...uiiiiiieiiiteeiesteseee ettt sttt et sttt sbe e ee 18
10.1 DCLEVELS DLOCK SYINTAX -....eetetieieeiieiiieit ettt sttt sttt ettt eneesbe et e sae et enaeetesbeeneens 19
10.2 DCLevels DlOCK @XAMPIE........c.eiieieiieieiieieeiieie ettt ettt sseeseeseesseesaesseennensens 31
10.3 InheritDCLEVELS PrOCESSING ......c.ecveivieieiieiieiieiieete ettt ette sttt e e ssaenseenaenseeseesesseensesneennens 33
10.4 TnheritDCLEVElS €XAMPIE .......eeviieiieiieiieecie ettt ettt sbe et e sreeseeessae e beessaessseensaesssennss 33
L1, DICSES DIOCK .ttt ettt et ettt ettt ebe bt be e besbee b s 34
11.1 DCSEtS DIOCK SYNAX ....cuviurenieiieiiiiieiieierierte ettt ettt ettt sttt st ettt et ebe et besaetesaeaeenennens 34
11.2 DCSets Statement EXAMPIE .....ccveerueeruiieiieeiieeiieiieree et estesreeteeseaeeteessaessseenteessaesseessesssesnsens 34

[Published by IEC under licence from IEEE. © 2002 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=3b1edc153961cc795e7f21eaf7e78f06

IEC 62527:2007(E) -3-
IEEE 1450.2-2002(E)

12, DCSEQUENCE DIOCK ....oviiiiiiieiietteiee ettt ettt sttt et e st ae st et et eaesae e e e eseeaeseenee 24

12.1 DCSequence BIOCK SYMEAX ........ciiiuieitieieiieeietieiesteeieie ettt e st et e et et e eeeeeesseeaeseeeneens 25

12.2 DCSeqUENCE EXAMPIE .....eeieieiieeieitieiiesieeiiee ettt ettt ettt e st et e st et e e e sseeseeseeeneesaeensennean 26

13.  Extensions to Clause 18, WaveformTable DIOCK ...........oooveuiiiiiiiiiiiiii e 28

13.1 Event definition in WaveformTable block ..........ccccoooiiiiiiiiiiiiee e 28

13.2 Mapping of event integers to DCLevels Statements ...........cceeeerueriereniieienieie e 29

13.3 DC levels sWitChing eXamPILE ........c.coieiiiieiieiieie ettt et st enee s 30

14.  Extensions to Clause 22, STIL Pattern Statements ...........oeeevvueeiieiiiiieieeeeeieeeeeeeeeeeeeeeeeneeeeeeeaneeeeas 31

4.1 DCLeVElS Statement ........cccccueuieiriiriinienenieieieieeet ettt s seee et eneere e enesresse et e fenneneen 31

4.2 DCLevels statement €XamPIe .......c.eecveeeeerieerienieeciieereeieenireeseesseesneessnessnessseesee desiuivtons Joeenn 31

Annex A (informative) DCLevels and DCSets usage example...........coevveeeeeeeneneninee e eeeeeinene v 32
Annex B (informative) Bibliography..........cocceeeeeveneivcnienniniencncneneneneenenenn S e 38
Annex ( (informative) List of partiCipantss............eeeeveirererieierenenienieene e Seareeereeeeesressesseesessesseshersenns 39

[Published by IEC under licence from IEEE. © 2002 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=3b1edc153961cc795e7f21eaf7e78f06

-4 - IEC 62527:2007(E)
IEEE 1450.2-2002(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

STANDARD FOR EXTENSIONS TO
STANDARD TEST INTERFACE LANGUAGE (STIL)
FOR DC LEVEL SPECIFICATION

FOREWORD

1) 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
romote international co-operation on all questions concerning standardization in the electricall and
lectronic fields. To this end and in addition to other activities, IEC publishes International Standprds,
echnical Specifications, Technical Reports, Publicly Available Specifications (PAS) and._Gyides
hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to technical\cemmitfees;

ny IEC National Committee interested in the subject dealt with may participate in this preparatory work.
Ihternational, governmental and non-governmental organizations liaising with the IEC(also participgte in

is preparation. IEC collaborates closely with the International Organization for Stafidardization (ISP) in
ccordance with conditions determined by agreement between the two organizations,

2) The formal decisions or agreements of IEC on technical matters express,ras nearly as possibl¢, an
international consensus of opinion on the relevant subjects since each.technical committee| has
presentation from all interested IEC National Committees.

3) IEC Publications have the form of recommendations for international*use and are accepted by| IEC
ational Committees in that sense. While all reasonable efforts afe made to ensure that the techpical
ontent of IEC Publications is accurate, IEC cannot be held responsible for the way in which they are
sed or for any misinterpretation by any end user.

Ih order to promote international uniformity, IEC Nationall Committees undertake to apply|IEC
Publications transparently to the maximum extent possiblé.in their national and regional publicatjons.
Any divergence between any IEC Publication and the corresponding national or regional publicption
ghall be clearly indicated in the latter.

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible fof any
¢quipment declared to be in conformity with anJlEC Publication.

6) Attention is drawn to the possibility that some“of the elements of this IEC Publication may be the supject
f patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

Intdrnational Standard IECHEEE 62527 has been processed through Technical
Cormmittee 93: Design automation.

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

|[EEE’Std FDIS Report on voting
1450.2(2005) 93/249/FDIS 93/260/RVD

Fulllinformatioh on the voting for the approval of this standard can be found in the report
on yoting indicated in the above table.

The committee has decided that the contents of this publication will remain unchanged
until the maintenance result date indicated on the IEC web site wunder
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

* reconfirmed,

¢« withdrawn,

* replaced by a revised edition, or
* amended.

[ Published by IEC under licence from IEEE. ©® 2002 IEEE. All rights reserved. |
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IEC/IEEE Dual Logo International Standards

This Dual Logo International Standard is the result of an agreement between the IEC and the Institute of
Electrical and Electronics Engineers, Inc. (IEEE). The original IEEE Standard was submitted to the IEC for
consideration under the agreement, and the resulting IEC/IEEE Dual Logo International Standard has been
published in accordance with the ISO/IEC Directives.

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating
Committees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards
through a consensus development process, approved by the American National Standards Institute, which
brings together volunteers representing varied viewpoints and interests to achieve the final product. Volunteers
are not necessarily members of the Institute and serve without compensation. While the IEEE administers the
process and establishes rules to promote fairness in the consensus development process, the IEEE does not
independently evaluate, test, or verify the accuracy of any of the information contained in its standards.

Use of an IEC/IEEE Dual Logo International Standard is wholly voluntary. The IEC and IEEE disclaim liability for
any personal injury, property or other damage, of any nature whatsoever, whether special, indirect,
consequ ; ; ince upon
this, or apy other IEC or IEEE Standard document.

The IEC |and IEEE do not warrant or represent the accuracy or content of the material contained hgrein, and
expressly disclaim any express or implied warranty, including any implied warranty of merchantability] or fitness
for a specific purpose, or that the use of the material contained herein is free from patent inffingement.
IEC/IEEH Dual Logo International Standards documents are supplied “AS IS”.

2

The exisfence of an IEC/IEEE Dual Logo International Standard does not imply that.there are no othe¢r ways to
produce,|test, measure, purchase, market, or provide other goods and services related to the scqpe of the
IEC/IEEH Dual Logo International Standard. Furthermore, the viewpoint expressed at the time a sfandard is
and issued is subject to change brought about through developménts in the state of the art and
received from users of the standard.

Every IEEE Standard is subjected to review at least every five years for revision or reaffirmatio]. When a
documenf is more than five years old and has not been reaffirmed, it/iS\reasonable to conclude that it4 contents,
although |still of some value, do not wholly reflect the present state) of the art. Users are cautioned tp check to
determing that they have the latest edition of any IEEE Standard:

In publighing and making this document available, the [E€ and IEEE are not suggesting or |rendering
professional or other services for, or on behalf of, any person or entity. Neither the IEC nor IEEE is updertaking
to perforfn any duty owed by any other person or entity to another. Any person utilizing this, and|any other
IEC/IEEH Dual Logo International Standards or IEEE \Standards document, should rely upon the afvice of a
competent professional in determining the exercise pf-reasonable care in any given circumstances.

Interpretations — Occasionally questions may arise\regarding the meaning of portions of standards as {hey relate
to specific applications. When the need for intéypretations is brought to the attention of IEEE, the Inftitute will
initiate aftion to prepare appropriate responses. Since |IEEE Standards represent a consensus of foncerned
interests] it is important to ensure that any interpretation has also received the concurrence of a lalance of
interests] For this reason, IEEE and the’members of its societies and Standards Coordinating Comnjittees are
not able fo provide an instant response to interpretation requests except in those cases where the rhatter has
previously received formal considgration.

Commen(s for revision of IEG/MEEE Dual Logo International Standards are welcome from any interegted party,
regardleds of membership affjliation with the IEC or IEEE. Suggestions for changes in documents shjould be in
the form pf a proposed change of text, together with appropriate supporting comments. Comments on|standards
and requgsts for interpretations should be addressed to:

Secretary, IEEE-SA-Standards Board, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331, USA and/or
General ecretary,NEC, 3, rue de Varembé, PO Box 131, 1211 Geneva 20, Switzerland.

Authorizgtion (tojphotocopy portions of any individual standard for internal or personal use is granfed by the
Institute pf<Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to|Copyright
Clearance_Center  To arrange for payment of licensing fee, please contact Copyright Clearande Center,
Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy
portions of any individual standard for educational classroom use can also be obtained through the Copyright
Clearance Center.

NOTE - Attention is called to the possibility that implementation of this standard may require use of subject
matter 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. The IEEE shall not be responsible for
identifying patents for which a license may be required by an IEEE standard or for conducting inquiries into the
legal validity or scope of those patents that are brought to its attention.

[ Published by IEC under licence from IEEE. ©® 2002 IEEE. All rights reserved. |
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IEEE Standard for Extensions to

Stangdard-Testinterface tanguage

(STIL) (IEEE Std 1450™-1999)
for DC Level Specification

Sponsqr

Test Technology Standards Committee
of the
IEEE Computer Society

Approved 11 December 2002
IEEE-$A Standards Board

Abstrapt: This standard extends IEEE'Std 1450-1999 (STIL) to support the definition of DQ levels.
STIL lahguage constructs are defingd to specify the DC conditions necessary to execute digjtal vec-
tors on fautomated test equipment (ATE). STIL language extensions include structures for: (@) spec-
ifying tihe DC conditions fofa ‘device under test; (b) specifying DC conditions either globally, by
pattern[burst, by pattern;-0r-by vector; (c) specifying alternate DC levels; and (d) selecting D levels
and altgrnate levels within a period, much the same as timed format events.
Keywords: automated test equipment (ATE), comparator, DC levels, device power supply (DPS),
device pinder test(DUT), driver, driver termination, dynamic load, functional test, parametiic mea-
suremgnt units(PMU), power sequence, slew rate, voltage clamp

[Published by IEC under licence from IEEE. © 2002 IEEE. All rights reserved. |
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IEEE Introduction

Standard Test Interface Language (STIL) (IEEE Std 1450-1999) was developed and approved with an inten-
tionally constrained scope. While DC levels were explicitly excluded from that scope, it was apparent that
DC levels were an area of interest and importance to the STIL user community. The P1450.2 Working
Group was formed to address the extension of DC levels to the STIL standard.

Three main topics were identified as priorities for the work. These include per-pin reference levels for signal
pins (e.g., VIH, VIL, VOH, VOL), device power supply levels (voltage and current), and power sequencing
to the device under test. During the course of development, two other important topics werefaddressed.
These ifcluded the capability for switching levels within a period, and for switching levels between vectors
in a pattern.

[Published by IEC under licence from IEEE. © 2002 IEEE. All rights reserved. |
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FOR

DC LEVEL SPECIFICATION

1. Overview

This staj
informa
ing of t}
The DC
They al

Figure 1
(ATE) t4
ferentia
tive to

systems
and VIH

ndard extends IEEE Std 1450-1999! (STIL) to support the definition of DC levels. The D)
ion consists of the per-pin reference levels, the device power'supply (DPS) levels, and the

C levels
equenc-

Figure 1—STIL model of DUT test environment on ATE tester

nformation on references can be found in Clause 2.

[ Published

by IEC under licence from IEEE. © 2002 IEEE. All rights reserved. |

ese levels for powering up the device, powering down the{device, or changing levels of th¢ device.
level definitions may be defined as static states that are\¢stablished prior to execution of g pattern.
o may be selected within a pattern.
is a model of the test environment for a devieesunder test (DUT) on an automatic test equipment
ster. Figure 2 is a model of the per-pin DC resources of an ATE tester. Figure 3 is a model of the dif-
DC resources of an ATE tester. The statefiients and blocks defined in this standard are defifed rela-
hese models. Some functions represented by these models may not be available on some ATE
The DCSequence commands Applyrand Connect load values into the hardware registers, ¢.g., VIL
[, and connect the tester resource; €:g., the driver, to the DUT, respectively.
/ {] vDD 1
O ] Per-pin DC
p
DPS 0 bpur n resources
DeviegPower, O Devi ] (see Figure 2)
SuHpl evice
e L Under ]
—+ 0 Tt O
= Differential
L | DC resources
see Figure 3
a = ( gure 3)
O GND[ 1
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1.1 Scope

This standard defines the following:

a)

b)

d)

Defines structures in STIL for specifying the DC conditions for a DUT. Examples of the DC condi-
tions for device power supplies are DPS setup, power sequencing to the device, and power supply
limiting/clamping. Examples of the DC conditions for commonly used signal references are VIL,

VIH, VOL, VOH, IOL, IOH, VREF, VClampLow, and VClampHi.

Defines structures in STIL such that the DC conditions may be specified either globally, by pattern

burst, by pattern, or by vector.

Defines structures in STIL to allow specification of alternate DC levels. Examples of commonly

used alternate levels are VIHH, VIPP, and VILL.

Defines structures in STIL such that the DC levels and alternate levels can be selected
period, much the same as timed format events.

DUT VOL
Signal

> Comparators

VIH

} Driver

VIL

VIHSlew

VILSlew

ClampHi

Voltage
| Clamp
ClampLo

within a

i ResistiveTermination Driver

TermVRef Termination

VForce, IClamp

IForce, VClamp

|

|

|

|

|

|

|

|

|

|

|

IOL |
|

Dynamic

LoadVRef ] ond |
|

|

IOH |
|

|

|

|

|

|

|

|

|

|

|

|

Figure 2—STIL model of per-pin DC resources of ATE tester

[Published by IEC under licence from IEEE. © 2002 IEEE. All rights reserved. |
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___________ —I Stage 1: Remove common mode
Va VOHD | interference, result is [Va - Vaz|

| Stage 2: Compare to thresholds

I
I
I . . | VOHD
Differential
| VaZI_I_I_L Comparator | vOCM - VOD
VOLD
DUT | VOLD
Signals | I
| VIHD I
| wonn | |
I ]
| Differential |
Driver
I vyz LIl ! VILD |
L — - - = = — -
Figure 3—STIL model of differential DC resources of ATE tester
1.2 Purpose
This effprt will define constructs in STIL to specify the DC conditions necessary to execute the digital vec-

tors on 4
cation o

should Qe applied.

2. References

This sta
seded by

IEEE St

3. Defiinitions, acronyms, and abbreviations

31D

initions

d 1450-1999, IEEE Standard Test Interface Language (STIL) for Digital Test Vectors.> 3

ATE. This will complement the IEEE Std 1450-1999 defingtion, which defines structures foy specifi-
f timing and format information but does not define the.DC conditions under which this inf¢rmation

ndard shall be used in conjunction with the following standard. If the following standard {s super-
 an approved revision, the revision shall apply.

For the [purposés of this standard, the following terms and definitions apply. IEEE 100™ [Bl]4 should be
referenged\for terms not defined in this standard.

3.1.1 alternate input high voltage (VIHH): An alternate input high voltage forced by the ATE driver to the

DUT.

The IEEE standards referred to in Clause 2 are trademarks owned by the Institute of Electrical and Electronics Engineers, Inc.

3IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway,
NJ 08855-1331, USA (http://standards.ieee.org/).

“The numbers in brackets correspond to those of the bibliography in Annex B.

[Published by IEC under licence from IEEE. © 2002 IEEE. All rights reserved. |
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3.1.2 alternate input high voltage (VIPP): An alternate input high voltage forced by the ATE driver to the
DUT. This is typically used to generate programming pulses for electrically programmable memories and is
synonymous with the commonly used term VPP in the context of programming voltage.

3.1.3 alternate input low voltage (VILL): An alternate input low voltage forced by the ATE driver to the
DUT.

3.1.4 automatic test equipment (ATE): A system that provides a test capability for the automatic testing of
one or more devices under test (DUT).

3.1.5 clamp current (IClamp): The maximum current allowed for a DPS or PMU.

3.1.6 clamp voltage (VClamp): The maximum voltage allowed for a DPS or PMU.

3.1.7 comparator: A component of an ATE that senses voltage response from the DUT during fynctional
testing.

3.1.8 dgvice power supply (DPS): A component of an ATE that provides DC voltage and/or curregnt to the
DUT pdwer supply pins.

3.1.9 dgvice under test (DUT): An electronic component, typically an integrated circuit, to be tested by an
ATE.

3.1.10 differential comparator: A component of an ATE that sens¢s voltage difference between tfwo DUT
outputs during functional testing.

3.1.11 differential driver: A component of an ATE thatprovides voltage difference to two DUT inputs dur-
ing fundtional testing.

3.1.12 differential input high voltage (VIHD):The differential input high voltage forced by the ATE driver
to the D[UT.

3.1.13 differential input low voltage\(VILD): The differential input low voltage forced by the ATJE driver
to the DUT.

3.1.14 differential input voltage (VID): The differential input voltage forced by the ATE driv¢r to the
DUT. V[ID = |VIHD — VILD|.

NOTE—{See Figure 3}

ATE coparator to define minimum output high voltage from the DUT.

3.1.15 ?“fferential output high voltage (VOHD): The differential output high reference voltage us¢d by the

3.1.16 differential output low voltage (VOLD): The differential output low reference voltage used by the
ATE comparator to define maximum output low voltage from the DUT.

3.1.17 differential output voltage (VOD): The differential output voltage received by the ATE comparator
from the DUT. VOD = [VOHD - VOLD|.

NOTE—See Figure 3.

3.1.18 driver: A component of an ATE that provides voltage stimulus to the DUT during functional testing.
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3.1.19 driver termination: A component of an ATE that provides impedance matching between the ATE
driver and the DUT during functional testing.

3.1.20 dynamic load: A component of an ATE that provides current loading to the DUT during functional
testing.

3.1.21 force current (IForce): The forcing current provided by a DPS or PMU to the DUT.
3.1.22 force voltage (VForce): The forcing voltage provided by a DPS or PMU to the DUT.
3.1.23 functional test: The process of applying functional vectors to the DUT and verifying the expected

response from the DUT using an ATE. Refer to 3.1.10 of IEEE Std 1450-1999, for definition of functional
vector.

3.1.24 high clamp voltage (ClampHi): The voltage level set for the high clamp circuit.

3.1.25 input common mode voltage (VICM): The input common mode voltage uséd, t6 referencq the dif-
ferentia] input voltages forced by the ATE driver to the DUT. VICM = (VIHD + VILD)/2.

NOTE—{See Figure 3.
3.1.26 input high voltage (VIH): The input high voltage forced by the ATE driver to the DUT.
3.1.27 input low voltage (VIL): The input low voltage forced by th€ ATE driver to the DUT.

3.1.28 Lload VRef: The commutating voltage of the ATE dynamic load. When no current is flowing, this is
the voltgge applied to the DUT.

3.1.29 lpw clamp voltage (ClampLo): The voltag¢-level set for the low clamp circuit.

3.1.30 rlvegative terminal input voltage (Yy2): The negative terminal differential input voltage from the
ATE drijver to the DUT. Vyz is the complement of Vy.

NOTE—{See Figure 3.

3.1.31 rlegative terminal output voltage (Vaz): The negative terminal differential output voltage from the
DUT. Vjz is the complemént-of Va.

NOTE—{See Figure 3¢

3.1.32 dutput.-common mode voltage (VOCM): The output common mode voltage used to reference the
differential’output voltages received by the ATE comparator from the DUT. VOCM = (VOHD + VQLD)/2.

NOTE—See Figure 3.

3.1.33 output high current (IOH): The output high current provided by the ATE dynamic load to the DUT.

3.1.34 output high voltage (VOH): The output high reference voltage used by the ATE comparator to
define minimum output high voltage from the DUT.

3.1.35 output low current (IOL): The output low current provided by the ATE dynamic load to the DUT.

3.1.36 output low voltage (VOL): The output low reference voltage used by the ATE comparator to define
maximum output low voltage from the DUT.
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3.1.37 parametric measurement unit (PMU): A component of an ATE that forces DC voltage or current to

the DUT, and measures DC current or voltage from the DUT.

3.1.38 positive terminal input voltage (Vy): The positive terminal differential input voltage from the ATE

driver to the DUT.

NOTE—See Figure 3.

3.1.39 positive terminal output voltage (Va): The positive terminal differential output voltage from the

DUT.

NOTE—See Figure 3.

3.1.40 ResistiveTermination: A specific resistance value for terminating the ATE driver.

3.1.41 sjew rate for input high voltage (VIHSlew): The slew rate for the ATE driver when transitjoning to
the inputt high voltage, specified in units of volts per time.

3.1.42 sjew rate for input low voltage (VILSlew): The slew rate for the ATE.driver when transitjoning to
the inpuft low voltage, specified in units of volts per time.

3.1.43 TermVRef: The voltage to which the ATE driver is terminated using ResistiveTermination.
3.1.44 Yoltage clamp: A protection circuit used to limit the voltage.swing seen by the DUT and/or|ATE.
3.2 Acronyms and abbreviations

ATE automatic test equipment

ClampHi high clamp voltage

ClampLjo low clamp voltage

DPS device power supply

DUT device undertest

GND device ground pin

IClamp clamp eurrent for DPS or PMU

IForce foreing current for DPS or PMU

IOH output high current

IOL output low current

LoadVRef commutating voltage of dynamic load

PMU parametric measurement unit

ResistiveTermination resistance value for terminating ATE driver

TermVRef termination voltage for ResitiveTermination

Va positive terminal differential output voltage

Vaz negative terminal ditterential output voltage

VClamp clamp voltage for DPS or PMU

VDD device power pin

VForce forcing voltage for DPS or PMU

VICM input common mode voltage

VID differential input voltage

VIH input high voltage

VIHD differential input high voltage

VIHH alternate input high voltage

VIHSIlew slew rate for input high voltage

VIL input low voltage
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VILD differential input low voltage

VILL alternate input low voltage

VILSlew slew rate for input low voltage

VIPP alternate input high voltage

VOCM output common mode voltage

VOD differential output voltage

VOH output high reference voltage

VOHD differential output high reference voltage

VOL output low reference voltage

VOLD differential output low reference voltage

VPP programming voltage for electrically programmable memories

Vy positive terminal differential input voltage

Vyz negative terminal differential input voltage

4. Stryucture of this standard

This standard is structured as an adjunct to IEEE Std 1450-1999. Please refer to- AEEE Std 1450-1999 for
informafion with regard to the conventions used in this standard. In most case$, the clauses in this ptandard
are to afld new constructs to existing clauses in IEEE Std 1450-1999 and dr¢ so identified in the tjtle. The
DCLevgls, DCSets, and DCSequence blocks are new constructs that aré, introduced in this standard. All
clauses |n this standard are normative. Example code is provided within each clause. More complefe exam-
ples of ¢ode are provided in informative Annex A.

5. Extensions to Clause 6, STIL syntax description

All congtructs and restrictions for IEEE Std 1450-1999, Clause 6, are in effect here, with the following addi-
tions:

— 4

\dditional STIL reserved words specific within the context of this standard
\ new type of expression dc_expr,as defined in 5.2.

5.1 Additional reserved words

Table 1
the use

5.2 D@

lists all STIL resérved words defined by this standard. Subsequent clauses in this standard|
ind context ofieach of these additional reserved words.

expressions and units (dc_expr)

DC exp

identify

ressions follow the characteristics defined for timing expressions in 6.13 of IEEE Std 14

p0-1999.

DC expressions are enclosed in single quotes and contain the same entities as timing expressions. Expres-
sions that compute to units of volts, amps, or ohms may be used in a dc expression. In addition, complex
expressions that are expressed as a ratio of two values (e.g., a slew rate of *1V/Ins’) may be used in a dc

expressi

on.

There are three contexts where DC expressions may occur. The first context is in the Spec block as part of a
spec variable definition. The second context is in the DCLevels block, to define a value associated with a
DCLevels statement. The third context is in the DCSequence block, to define a value associated with a
DCSequence operation.
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Table 1—Additional STIL reserved words

Apply

Clamp, ClampHi, ClampLo, Comparator, Connect

DCLevels, DCSequence, DCSets, Disconnect, Driver

EndOfProgram

ForceHi, ForceLo

IClamp, IForce, InheritDCLevels, InitHi, InitialSetup, InitLo, IOH, IOL

Load, LoadVRef

PMU, Rowert-ower, PowerRaise

Ramp, ResistiveTermination

Termingtion, TermVRef

User
VClamp, VForce, VICM, VID, VIH, VIHD, VIHSlew, VIL, VILD, VILSlew, VOCM, VOD, VOH, VOHD, VOL,
VOLD
5.3 Additions to STIL name spaces and name resolution(IEEE Std 1450-1999, 6.16)
DCLevgls, DCSets, and DCSequence blocks augment the STIL nameé space as defined in Table 2. This table
is incremnental to IEEE Std 1450-1999, Table 6; all definitions present in that table remain unchanggd.
Table 2—Additional STIL.name space
STIL block Typewof name Domain restrictions
DCLevels DCLevels domain names Supports a single unnamed gjobal
block and domain name blocks.
Domain names shall be uniqye
across all DCLevels blocks.
DCSet DCSets domain names Supports a single unnamed global
block and domain name blocks.
Domain names shall be uniqye
across all DCSets blocks.
DCSeqgpence DCSequence domain names Supports a single unnamed global
block and domain name blocks.
Domain names shall be uniqye
across all DCSequence blocKs.
6. Statement structure and organization of STILInformation

This standard defines three additional top-level STIL blocks: DCLevels (Clause 10), DCSets (Clause 11),
and DCSequence (Clause 12). These blocks relate to the top-level blocks of IEEE Std 1450-1999 as defined
in 6.1 and 6.2.

6.1 Top-level statements and required ordering

The DCLevels and DCSets blocks, if present, have a required ordering with respect to other STIL blocks
defined in IEEE Std 1450-1999. This ordering is shown in Table 3. This table is incremental to Table 7 in
IEEE Std 1450-1999 and indicates the required position of these two blocks with respect to definitions
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present in IEEE Std 1450-1999. All other definitions and requirements specified in Table 7 of IEEE Std
1450-1999 remain unchanged.

Table 3—STIL top-level statements and ordering requirements

Statement Purpose
Timing (from IEEE Std 1450-1999) As defined in IEEE Std 1450-1999.
DCLevels Defines the DC levels to be applied to signal pins and

power supply pins for each PatternExec.
DC expressions in this block may reference variables
defimed i Spec btocks; but D€ -vartabtesare ot
resolved until the PatternExec.

DCLevels blocks shall precede any DCSets.or Pdttern-
Exec blocks that reference them.

DCSet Identifies a set of DCLevels that may be referenged in a
Pattern block.
DCSets blocks shall precede any|PatternExec blo¢ks that
reference them.

Selectar (from IEEE Std 1450-1999) As defined in IEEE Stdd450-1999.

6.2 Ogtional top-level statements
DCSeqyence blocks, if present, do not have a defined orderwith respect to other STIL sections as d¢fined in

IEEE Std 1450-1999. DCSequence blocks may appear anyyplace a top-level STIL statement is allowed. This
is delingated in Table 4, which is provided to be complete' with Table 8 in IEEE Std 1450-1999.

Table 4—Optional top-level statements

Statement Purpose

DCSeqpence Defines the timed sequence in which power is to|be
applied. DCSequence blocks, if referencing othef STIL
data, shall be defined after the blocks that define [the
STIL data.

7. Extensions to Clause 8, STIL statement

tion contgined in
ten-ofSTIL is

The STIL statement identifies the primary version o
an STI -He-an Rea

f STIL (IEEE Std 1450-1999) informa
defined in IEEE Std 1450-1999.

The extension to the STIL statement allows for a block containing extension identifiers that allow for addi-
tional constructs in the STIL file. There may be multiple extension statements present, to identify the pres-
ence of multiple extension environments. The extension name and the extension statements are defined in
the individual documents for those standards.

All other constructs and restrictions for IEEE Std 1450-1999, Clause 8, are in effect here.
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71 ST

IL syntax

STIL 1EEE_1450 O IDENTIFIER {

(
}

EXT NAME EXT_ VERSION; )

STIL: A statement at the beginning of each STIL file.
IEEE_1450 0 IDENTIFIER: The primary version of STIL, as identified by IEEE Std 1450-1999.

EXT NAME: The specific name of the extension. This standard is identified by the name DCLevels.

EXT_ VERSION: The primary version of an EXT NAME. This standard is identified by the value 2002.

7.2 ST

STIL

}

b

8. Ext

All caps
with thg
used wi

9. Ext

The Pat
The DC
is a coll|
The DC

Hexampie

.0 {
CLevels 2002;

ensions to Clause 19, Spec and Selector blocks

bilities and constructs defined in IEEE Std 1450-1999, Clause 19, are maintained for this s
addition that Spec blocks are also used to define the valug-efithe variables and expressions
hin dc expressions.

ensions to Clause 16, PatternExec block

ernExec block is extended to include twg Optional reference statements for specifying D
[evels block defines the DC levels for-all signals referenced in the PatternExec. The DCSq
ection of DCLevels references whieh-appear in the Pattern blocks associated with the Patt
Sets block is used to resolve references to DCLevels blocks in the Pattern blocks.

9.1 PatternExec block syntax

PatternExec (PAT EXEC-NAME) {

(DCL{
(DCS¢

}

vels (DC_LEVELS NAME);)
ts (DC_SEPS. NAME);)

Patter

xéc~This block defines all of the top-level information for a pattern execution. Refer to I

tandard,
that are

C levels.
ts block
ernExec.

FEE Std

1450-1999.for full definition of this block.

DClLevels: This specifies the DCLevels block that contains the DC level information to use for this Pattern-
Exec. There may be multiple DCLevels blocks in an STIL file, but only one DCLevels block is associated
with any given PatternExec. Any DCLevels block referenced in a PatternExec shall specify DC parameters
for all signals referenced in that PatternExec except signals of type Pseudo, which are optionally specified as
discussed in 9.3.

DC LEVELS NAME: This is an optional reference to a named DCLevels block. If no name is present, then
this PatternExec shall use the unnamed DCLevels block.
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DCSets: This specifies the DCSets block that is to be used to resolve all DCLevels references that appear in
the Pattern blocks associated with this PatternExec. A DCSets reference statement in the PatternExec shall
be present to reference any DCLevels in a Pattern. See 9.3 for additional information about the interaction of
DCSets and DCLevels.

DC SETS NAME: This is an optional reference to a named DCLevels block. If no name is present, then
this PatternExec shall use the unnamed DCLevels block.

9.2 PatternExec block example

PatternExec func ({
Cat¢gory ac;
Sele¢ctor dc_setup;
Timing slow;
DCLe¢vels slow_dc;
DCS¢ts all sets;
PatfernBurst dc_patts;

9.3 DGLevels and DCSets usage in PatternExec and Pattern blocks

A DCLgvels block referenced in a PatternExec with the DCLevels statement shall define DC parameters as
necessafy for all pertinent Signals referenced in the PatternExec."All constructs present in this block| shall be
applied [to Signals before each Pattern referenced in this environment starts execution. When prepent, the
DCLevgls statement shall be applied even when DCSets information is also present. If no DCLev¢ls state-
ment is present in the PatternExec, and the DCSets statethent is present in the PatternExec, then a DICLevels
statement shall be present in each Pattern referenced.by this PatternExec, before the first Vector statment of
each Paftern. The DCLevels block referenced by ¢his first DCLevels statement shall define DC pafameters
as necegsary for all pertinent Signals. Subsequént DCLevels blocks referenced by DCLevels statemlents in a
Pattern peed to define only values for DC parameters that are different from the previous value estgblished.
See Anilex A for a usage example of DCLevels and DCSets.

Pertinerft Signals are defined to be all the In, Out, InOut, and Supply signals defined in the Signals block.
When IPCLevels information«is provided, at least one DCLevels block shall define values as npcessary
across af least all of these Signals. Definitions are required even for Signals that are not referenced jn a spe-
cific Pagtern to define the_levels information for the DefaultState value of those Signals. The ¢ffect of
unspecitied DCLevelswalues is implementation defined.

10. DCLevels block

The DCLevels block defines the DC levels to be applied to signal pins and power supply pins for each test
pattern. The DCLevels block defines specific data for each DC parameter for a set of signals. Each statement
in the DCLevels block specifies the characteristics for one DC parameter. Each DC parameter shall be spec-
ified at most once for a specific signal, in a single DCLevels block. Refer to Figure 2 and Figure 3 for sym-
bolic explanation of the DC parameters and their relationship to tester resources.

A related operation to DCLevels is the measurement of DC parametrics of the DUT signals using the para-
metric measurement unit (PMU) or of the DUT supply pins using measure capabilities of the DPS. The
DClLevels block defines the forcing conditions of the PMU or DPS, but does not address how the measure-
ment is to be performed.
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The InheritDCLevels statement allows for defining the DC characteristics across a subset of all signals,
combining these definitions into a single DCLevels block that is complete for all signals referenced in a spe-
cific PatternExec. The InheritDCLevels also supports incremental definition of DCLevels for a particular
signal, and allows for redefining a DC parameter by overriding an inherited value with a local definition.

10.1 DCLevels block syntax

(DCLevels (DC_LEVELS NAME) { // DCLevels block
(InheritDCLevels DC LEVELS REF;)*
(SignalGroups GROUPS DOMAIN;)*
(sigref_expr { // Signals of type In, Out, InOut, Supply
(M (dc—expr)T+;)
IL (dc_expr)+;)
ICM dc_expr;)
ID dc_expr;)
THD dc_expr;)
ILD dc_expr;)
orceHi;)
orcelLo;)
nitHi;)
nitLo;)
IHSlew dc_expr;)
ILSlew dc_expr;)
OH (dc_expr)+;)
OL (dc_expr)+;)
OCM dc_expr;)
OD dc_expr;)
OHD dc_expr;)
OLD dc_expr;)
(IOH dc_expr;)
(IOL dc_exprs)
oadVRef dc_expr;)
lampHi dc_expr;)
lampLo dc_expr;)
esistiveTermination d¢_expr;)
ermVRef dc_expr;)
(MForce dc_expts)
(IClamp dc.&xpr;)
(IForce dd_expr;)
(VClanmip-dc_expr;)
1)
¥

DClLevels: This is the start of a DCLevels block, which identifies DC parameters for a set of Signals of type
In, Out, InOut, and/or Supply. DC parameters for signals of type Pseudo may be specified but are not
required.

NN N N N N N N N N N N N N N SN S

NN AN AN SN

DC_LEVELS NAME: This is the name of this DCLevels block. If no name is present, then this block is
global and is used when a PatternExec references a DCLevels without a name.

InheritDCLevels DC_ LEVELS REF: This statement is optional and is used to define data inheritance from
another DCLevels block. DC_LEVELS REF is a reference to the name of a previously defined DCLevels
block. All parameters specified for a particular signal in an inherited DCLevels block are applied to that sig-
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nal in this block; a local definition of any DC parameter overrides any inherited definition of that parameter.
If there are multiple InheritDCLevels statements, the last DCLevels definitions for each signal are the initial
definitions for each signal in this block. Local DCLevels definitions override the inherited definitions; the
last inherited DCLevels definitions are applied to any signal without local DCLevels defined.

SignalGroups GROUPS DOMAIN: This optional statement indicates the name of a SignalGroups block
that is to be used in resolving signal group references in this DCLevels block. Referenced SignalGroups in
the DCLevels block will typically be the same as those used in the Timing block and/or the PatternBurst
block and require the same SignalGroup reference statements in this block to resolve sigref_expr. If the
application of DCLevels requires different grouping of signals, then unique SignalGroups blocks are refer-
enced with this statement.

sigref_expr: This is signal expression as defined in 6.14 of IEEE Std 1450-1999.
DC pargmeters for each sigref_expr are specified using the following entities:

VIH: This defines the drive high voltage to be applied to Signals in the specified sigfef, \éxpr. In mqst situa-
tions, a pingle dc_expr is present. Multiple dc_expr statements are present to support changing valugs during
one Vecfor, as explained in Clause 13.
VIL: This defines the drive low voltage to be applied to Signals in the specified sigref_expr. In mqst situa-
tions, a pingle dc_expr is present. Multiple dc_expr statements are presentto support changing valugs during

one Vecfor, as explained in Clause 13.

VICM:|This defines the input common mode voltage for différential Signals in the specified sigtef _expr.
VICM = (VIHD + VILD)/2 (see Figure 3).

VID: This defines the differential input voltage for\Signals in the specified sigref_expr. VID = |[VIHD —
VILD| (pee Figure 3).

VIHD: [This defines the drive high voltagextobe applied to differential Signals in the specified sigref_expr
(see Figpre 3).

VILD: [This defines the drive low, veltage to be applied to differential Signals in the specified sigref_expr
(see Figpre 3).

Input voltages for differential Signals may be specified either by defining VICM and VID, or by |defining
VIHD apd VILD.

dc_exprt This is\aDC expression as defined in 5.2.

ForceHli:. This specifies that the VIH level shall be applied as a static drive high voltage during patfern exe-

: b hl e Jede
cution, OVCITIOITZ tiTe patterir aata:

ForceLo: This specifies that the VIL level shall be applied as a static drive low voltage during pattern exe-
cution, overriding the pattern data.

It is an error to define both ForceHi and ForceLo on the same signal. If ForceHi is present for a signal, then
a VIH statement shall be present for that signal; if ForceLo is present for a signal, then a VIL statement shall
be present.

InitHi: This specifies that the VIH level shall be applied as an initial drive high voltage before pattern exe-
cution begins.
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InitLo: This specifies that the VIL level shall be applied as an initial drive low voltage before pattern execu-
tion begins.

It is an error to define both InitHi and InitLo on the same signal. If InitHi is present for a signal, then a VIH
statement shall be present for that signal; if InitLo is present for a signal, then a VIL statement shall be
present. The presence of an InitHi or InitLo statement does not replace STIL requirements for the presence
of data on that signal.

VIHSIlew: This defines input slew rate for drive high voltages, specified in units of volts per time (e.g., "1V/
Ins’).

VILSlew: This defines input slew rate for drive low voltages, specified in units of volts per time (e.g., *1V/
Ins’).

VOH: This defines the compare high voltage to be applied to Signals in the specified sigfef expr|In most
situations, a single dc_expr is present. Multiple dc_expr statements are present to support changinlg values
during gne Vector, as explained in Clause 13.

VOL: This defines the compare low voltage to be applied to Signals in the specified sigref_expr. In most sit-
uations,|a single dc_expr is present. Multiple dc_expr statements are presentto support changing values dur-
ing one [Vector, as explained in Clause 13.

VOCM} This defines the output common mode voltage for differefitial Signals in the specified sigtef_expr.
VOCME (VOHD + VOLD)/2 (see Figure 3).

VOD: Tjhis defines the differential output voltage for Signals in the specified sigref_expr. VOD = [YOHD —
VOLD|[see Figure 3).

VOHD| This defines the compare high voltage fopdifferential Signals in the specified sigref_expr (see Fig-
ure 3).

VOLD:|This defines the compare low voltage for differential Signals in the specified sigref_expr (sde Figure
3).

Output yoltages for differential Signals may be specified either by defining VOCM and VOD, or by [defining
VOHD pnd VOLD. The differential comparator functions is a two-stage process. The first stage pemoves
common mode interference from the DUT signals, resulting in [Va — Vaz| (see Figure 3). The second stage
compargs the result tosthe output thresholds.

IOH: This defines-the output high load current to be applied to Signals in the specified sigref_expft. IOH is
typically a n¢gative current value.

IOLT . 1o 41 ‘- ol 1 1 o] oo d e Qo h DULSUS | el . L IOL
. 115 UCTTIHICUS UIT UuLlJuI, TUW 1TUaU CUIIUTIIl tU UU appucu W lellalb JUS N DPC\/ILICU DISTC]_CAPT. 1S

typically a positive current value.

LoadVRef: This defines the load threshold or commutating voltage. When the Termination statement in
14.1 and 17.1 of IEEE Std 1450-1999 is used, it defines how LoadVRef should be set in order for the Vec-
tors in the associated PatternExec to execute successfully. A Termination attribute of TerminateHigh
requires that LoadVRef be set to VOH for float-state measures. A Termination attribute of TerminateLow
requires that LoadVRef be set to VOL for float-state measures. A Termination attribute of TerminateOff or
TerminateUnknown requires that LoadVRef be set to the float-state voltage level.

ClampHi: This defines the voltage level set for the high clamp circuit.
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ClampLo: This defines the voltage level set for the low-clamp circuit.

ResistiveTermination: This defines a specific resistance value for terminating the tester driver (e.g., 50

Ohm).

TermVRef: This defines the termination voltage for ResistiveTermination.

ResistiveTermination and TermVRef are typically used to provide impedance matching to the DUT. This
capability is typically implemented on ATE by using the internal impedance of the tester driver. This is dis-
tinct from usage of the Termination statement in 14.1 and 17.1 of IEEE Std 1450-1999 (see LoadVRef).

VForce: This defines the forcing voltage for a DPS (for Signals of type Supply), or for Signals of type In,

Out, Ing

IClamp)
type In,

IForce:
Inout w

VClam
of type

Typicall
to force

ut when using a PMU in place of the tester driver/receiver.
: This defines the maximum current allowed for a DPS (for Signals of type Supply) aorfor S
Out, Inout when using a PMU in place of the tester driver/receiver.

hen using a PMU in place of the tester driver/receiver.

n, Out, Inout when using a PMU in place of the tester driver/receiver.

y, VForce and IClamp are used together to force voltagé,cand IForce and VClamp are used
current.

10.2 DCLevels block example

DCLs
\%

\%

11

vels dc_ func {
DD {

VForce ’'vdd’;
IClamp ’iddmax’;

DDA {
VForce ’'vdda’,s
IClamp ’'iddamax’;

s {

VIH 'vihl’;
VIL-Zvill’;
VIHSlew ’'1V/1ns’;

ViTSlew '1V/1ns’;

gnals of

This defines the forcing current for a DPS (for Signals of type Supply) or forSignals of typd In, Out,

b: This defines the maximum voltage allowed for a DPS (for Sighals of type Supply) or fof Signals

together

}

outs

}

VOH ‘vohl’;
VOL ‘voll’;
IOH ’"iohl’;
IOL ’ioll’;
LoadVRef ’‘vthl’;

inouts {

VIH ‘vih2’;
VIL ‘vil2’;
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VOH ’'voh2’;
VOL ’'vol2’;
IOH ‘ioh2’;
IOL ‘iol2’;
LoadVref ’'vth2’;

10.3 InheritDCLevels Processing

The InheritDCLevels statement allows statements defined in one DCLevels block for a set of signals to be

“inherit
DCLev{
cannot |

options).

When i1
unless t
informa
allows

inherit §

P I another biock. 1 e MmertDCLevelS StateIment 1S detined onty 0T te OUteIToSt 1V
Is block; only complete DCLevels blocks are inherited. Sections or segments of DCleyel
e individually inherited (as is supported in IEEE Std 1450-1999 with the multiple Wayefor

hformation is inherited, each statement for each signal defined will be applied in this ne}
hat statement for a signal is redefined in this new block. Inherited information becomes p4
ion contained in a DCLevels block, and that information is inherited.by a successive blg
for a hierarchical organization of DCLevels information, where multiple DCLevels blo
uccessively from previous blocks, as shown in 10.4.

el of the
s blocks
h Inherit

v block,
rt of the
ck. This
ks may

10.4 InheritDCLevels example
DCLevels ate
sigl {
YOH '1V’;
YOL '-0.3V';
}
}
DCLev¢ls loadboard
Inh¢ritDCLevels ate;
sigl {
LoadVRef 0.2V}
ResistiveTermination ’500hm’ ;
TermVRef =2V’ ;

}

}

DCLev¢ls (dut {
Inh¢x¥DCLevels loadboard;
sigT ¢

LoadVRef 0.4V’ ;
VOH '1.2V’;
}
}

In the preceding example, sigl is defined with only a VOH and VOL level for the DCLevels block named
ate. The DCLevels block loadboard inherits these definitions and adds LoadVRef, ResistiveTermination,
and TermVRef values into the definition for sigl. So sigl in DCLevels block loadboard contains the follow-
ing definitions: VOH="1V’, VOL="-0.3V’, LoadVRef="0.2V’, ResistiveTermination="500hm’, and Term-
VRef="-2V’,
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The DCLevels block dut inherits all definitions from the loadboard block, including those definitions that
were inherited in that block itself. It also redefines the inherited value of LoadVRef and VOH. So in this
block, sigl contains VOH="1.2V’, VOL="-0.3V’, LoadVRef="0.4V’, ResistiveTermination="500hm’, and
TermVRef="-2V"’.

11. DCSets block

The DCSets block identifies a set of DCLevels blocks that may be referenced in a Pattern block to change
DCLevels between Vector statements. All DCLevels referenced in a Pattern associated with the PatternExec
shall be identified in a single DCSets block. A DCSets reference statement in the PatternExec is required in

order to

for defi

to DCLevels is allowed in the associated Patterns. Refer to 9.3 for an explanation of requ
ing DC parameters across signals in each DCLevels block identified in the DCSets block.

11.1 DCSets block syntax

(
(
P

DCSets
tern blo

DC_SE
PatternH

DCLev
PatternH

DC LE
ence to

Sets (DC_SET NAME) {
CLevels (DC_LEVELS REF);)*

I Start of a DCSets block, which identifies a set of DCLevels.Blocks that may be referenced
Lk associated with the PatternExec.

[ NAME: Name of a DCSets block. If no name is ptesent, then it is a global block to be uss
xec statements that do not specifically identify a DCSets block name.

pls: Reference to a DCLevels block, which;may be referenced in a Pattern block associated
Xec.

VELS REF: Name of a previously defined DCLevels block. If no name is present, then it i
he global DCLevels block.

11.2 DICSets statement example

DCSH
DC
DC

}

ts setl {
Levels switehl;
Llevels (switch2;

then no
rements

in a Pat-

d for all

with the

a refer-

12.D

Sequence block

The DCSequence block defines the power sequences to be used when DCLevels are applied to the device.
The DCSequence block names each power sequence and defines the timed sequence in which power is to be
applied. The DCSequence block is not referenced in the PatternExec block. Rather, it is assumed that the
DCSequence is referenced externally, either in the device test program or by the tester operating system.
This is because different power sequences may be used for the same PatternExec depending on where in the
test flow the PatternExec occurs.
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121D

D

CSequence block syntax

CSequence (<InitialSetup | PowerRaise | PowerLower | EndOfProgram |
User USER DEFINED>) {

(SignalGroups GROUPS DOMAIN;)*
(time_expr sigref_expr { // Each sigref_expr is sequenced together
(Connect (<Supply | PMU | Driver | Comparator | Load | Termination | Clamp>)*;)*

// Physical connection (e.g., relay)

(Disconnect (<Supply | PMU | Driver | Comparator | Load | Termination | Clamp>)*;)*
(Apply (dc_expr);)* // optional voltage or current value
(Ramp time_expr (dc_expr);)*  // ramp duration, optional voltage target

DY

D*

DCSequience: Start of the DCSequence block, which defines the timed sequence in which| power]

applied,
paragraj

There a|

Program. These predefined names are not required to be used. When present, they define specifj

sequeng
InitialS
defines
Powerl
value of
the test

User UJ

Signal(
that is t
in the
Burst bl

Each DCSequence block may have a predefined or user-defined name, as described in the fg
h. If no name is present, then it is a global DCSequence block.

e four predefined power sequence names: InitialSetup, PowerRaisé, PowerLower, and

e functions as explained in the following sentences. The contents.of each of these is user
etup defines the initial power sequence used at the beginning of the test program. Pow
he power sequence used when the device power supplies ate iricreasing in absolute value of]
ower defines the power sequence used when the devicepower supplies are decreasing in
voltage. EndOfProgram defines the power sequence,used to power down the device at th
program. All other power sequence names are user,defined.

bER DEFINED: This identifies USER_DEEINED as a user-defined name for this DCSequs

roups GROUPS DOMAIN: This optional statement indicates the name of a SignalGrou

be used in resolving signal group teferences in this DCSequence block. Referenced Sign3
CSequence block will typically-be the same as those used in the Timing block and/or the
ock and require the same SignalGroup reference statements in this block to resolve sigref|

the app

referended with this statements

time_expr: This is defined-in IEEE Std 1450-1999. The first time_expr for a given DCSequence i
ered to be relative tofime zero (the time at which the DCSequence starts). Each following time_exp
tive to the start ofthé preceding one.

sigref_expr: This is defined in IEEE Std 1450-1999. Each sigref_expr identifies a set of Signals wl
be sequ¢nced together.

ication of DCSequence requires different grouping of signals, then unique SignalGroups bl

is to be
llowing

EndOf-
c power
defined.
erRaise
voltage.
hbsolute
e end of

nce.

bs block
1Groups
Pattern-
| expr. If
ocks are

consid-
- 1s rela-

nich will

Connect: This specifies a physical connection to a tester resource (Supply, PMU, Driver, Comparator, Load,
Termination, Clamp) (e.g., through a relay). If no resource is listed, all resources associated with each Signal
referenced in this time_expr block shall be connected. When multiple Connect statements are used, the phys-
ical connection is performed in the order the statements appear.

Disconnect: This specifies that the physical connection to a tester resource (Supply, PMU, Driver, Compar-
ator, Load, Termination, Clamp) (e.g., through a relay) is to be disconnected. If no resource is listed, all
resources associated with each Signal referenced in this fime_expr block shall be disconnected. When multi-
ple Disconnect statements are used, the physical disconnection is performed in the order the statements

appear.
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Apply: This statement defines the target voltage or current value to apply to the specified Signals at this
point in the power sequence. If no dc_expr is specified, the programmed voltage or current from the DCLev-
els block currently in effect (as determined by the device test program or tester operating system) shall be

used.

Ramp: This statement shall only be used with Signals of type Supply. This statement defines the time dura-
tion used to arrive at the target voltage or current. The time_expr specifies the total time duration. The
optional dc_expr specifies the target voltage or current. If no dc_expr is specified, the programmed voltage
or current from the DCLevels block currently in effect (as determined by the device test program or tester
operating system) shall be used.

12.2 DﬁSequenw example

DCSequence InitialSetup // Beginning of program
"0s’ 'VDD+VDDA’ // TO
Apply "0V’ ;
}
"lms’ 'VDD+VDDA’

'1lms’

}

'1lms’

}

'1lms’

DCSequence PowerRdise { // Increasing VDD
"1ms’~VDD {
Ramp ’'5ms’; // Ramp to programmed voltage
“ims’ VDDA

"100us’ VDD

"100us’ VDDA

Connect Supply;

vDD {
Apply ’"100mA’; // Apply line,charge current

Apply; // Apply woltage programmed by test
VDDA
Apply ’50mA’; // BApply line charge current

Apply; // RApply voltage programmed by test
signals ({

Connect Loady
Connect Driwver Comparator;

Ramp ’'5ms’;

‘ems’

}

signals {
Apply; // Apply new values to signals after supplies change

DCSequence PowerLower { // Decreasing VDD

"1lms’

}

'1lms’

}

signals {
Apply; // Apply new values to signals before supplies change

VDDA {
Apply; // Apply voltage programmed by test
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"1ms’ VDD {
Apply;
}
}
DCSequence EndOfProgram { // End of program
"0s’ 'VDD+VDDA+signals’
Ramp ’5ms’ ’'0V’; // Ramp to 0V

"éms’ signals {
Disconnect Driver Comparator;
Disconnect Load;

"1lms’ 'VDDA+VDD’
Disconnect Supply;
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A timing diagram for the DCSequences in 12.2 is shown in Figure 4.

Initia]Setup

VDD
VDDA
re= signals
4
| | | N _'- - m
| 1 T
1ms 2ms 3ms 4ms

PowerRaise

vDD

/ VDDA
_/ o -

signals

Sms 10ms 15ms
PowerLower
N VDD
rm_——n \ VDDA
‘----------------
[ [ [
Ims 2ms 3ms
EndOfProgram
VDD,
VDDA
signals
A\ I I
T T [
Sms 10ms

Figure 4—Timing diagram for DCSequence example

13. Extensions to Clause 18, WaveformTable block

This clause defines an extension to the definition of event characters in the WaveformTable block. The pur-
pose of the extension is to support switching DC levels within an STIL Vector.

The extension to the WaveformTable block is limited to an extension of the definition of the event construct
defined in 18.1 of IEEE Std 1450-1999.

13.1 Event definition in WaveformTable block

An “event” is an identifier that is used to signal a potential change in the state of the signal. All events have
fixed definitions as specified in 18.2 of IEEE Std 1450-1999. The extension to the event definition is the
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addition of an optional integer suffix (0 .. n), each of which shall specify a different voltage level. The volt-
age levels shall be defined in the DCLevels, using multiple values in the VIH/VIL/VOH/VOL statements.
The order of appearance of the voltage levels in the VIH/VIL/VOH/VOL statements shall map to the corre-
sponding event suffixes (0 .. n). The existing IEEE Std 1450-1999 multiple-bit vector data capability can be
used to define the shape of the waveform resulting from the DC level switching.

13.2 Mapping of event integers to DCLevels statements

Table 5 shows STIL events, as defined in Tables 9 and 10 of IEEE Std 1450-1999, which are extended in this
standard to support an optional integer value following that event.

Table 5—STIL events referencing DCLevels statements

STIL event DClLevels statemenit
U (o ForceUp) references the currenht VIH leyels
statement for thigsignal
D (oY ForceDown) references the/current VIL leyels
statement fox this signal
H (o CompareHigh) referenceg, the current VOH leyels
h (of CompareHighWindow) statement)for this signal
L (of CompareLow) refexences the current VOL leyels
1 (o CompareLowWindow) stdtement for this signal
It is an grror for a STIL event not listed in Table 5tothave an integer value following that event.
An event identified in Table 5 that does not'have an integer value following that event shall use|the first
dc_expr|statement present in the appropriate Ievels statement for that event if that levels statement i$ present
for that pignal.
The intdger value following anSTIL event is interpreted to reference a specific dc_expr in the appropriate
levels sfatement for that event,The first dc_expr in the levels statement is referenced by the integef value 0
(or no integer value present), the second dc_expr is referenced by 1, etc. It is an error to specify af integer
value thit does not hayeramatching de_expr specified.
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13.3 DC levels switching example

This example demonstrates switching DC levels within a cycle in order to generate the waveform in Figure
5.

TO TO

4V _ |- - . L

oV |- — —

Figure 5—Example waveform generated by switching DC levels within a cyclg

The following STIL fragments produce the waveform in Figure 5.

The numbers in the-¢ircles (e.g.,@) corresponfl
to the exampleotes that follow.

DCLevé¢ls @

pins
mpilt {
VIH '0.2V’, '1.4V’, 2.2V~ 3.6V’; // define multiple drive high [levels

Timing slow {
Wav¢formTable wEtgl {
Périod ’30QnsYy;

Waveforms {
mult\f

ABCD
'Ons’ U1l;
THNS U0/0L/02Z2/03101];
’10ns’ U0/UL/U2/U3[1];
"15ns’ U0/UL/U2/U3[2];
’20ns’ U0/UL/U2/U3[3];
}

byl

Pattern one {

W wftl;
v { mult = ADCB; }
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NOTES

1—In the multiple-bit waveform definition for ABCD, WaveformChar A maps to event U0, WaveformChar B maps to
event U1, WaveformChar C maps to event U2, and WaveformChar D maps to event U3.

2—In the VIH definition for group mult, the first dc_expr (0.2V) is referenced by event U0, the second dc_expr (1.4V)
is referenced by event U1, the third dc_expr (2.2V) is referenced by event U2, and the fourth dc_expr (3.6V) is refer-
enced by event U3.

3—In the multiple-bit vector ADCB, WaveformChar A specifies that event U0 will be used for bit [0] at time 5ns,
thereby referencing VIH level of 0.2V. Similarly, WaveformChar D specifies that event U3 will be used for bit [1] at
time 10ns, referencing VIH level 3.6V. Also, WaveformChar C specifies that event U2 will be used for bit [2] at time

15ns, referencing VIH level 2.2V. And, WaveformChar B specifies that event Ul will be used for bit [3] at time 20ns,
referenci g NMIH level 1.4\

14. Extensions to Clause 22, STIL Pattern statements

14.1 DCLevels statement

The DClLevels statement is used to specify a DCLevels block on a vector-byzvector basis. This proyides the
capability for switching DCLevels within a Pattern.

The synfax of the DCLevels statement is
DCLeyels (LEVELSNAME);

LEVELSNAME is the optional name of a DCLevels bleck. If LEVELSNAME is not present, the rpference
is to the|global DCLevels block.

14.2 DCLevels statement example

Pattefn switch levels {
W witl;
DCL¢vels switchl;

Vv |{ inouts = 010301; }
Vv |{ inouts = x03010; }
Vv |{ inouts = 0L1HLO; }
DCL¢vels switech?2;

Vv |{ inouts‘'= LHLHLH; }
Vv |{ ipouvts = HLHLHL; }

v | {/inbuts = L10HO1; }
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Annex A

(informative)

DCLevels and DCSets usage example

The following example demonstrates DCLevels and DCSets usage in PatternExec and Pattern blocks.

STIL 1.0 { I The numbers in the circles (e.g.,@) correspond
DCLevelS 2 002 ; I w L‘llU UAdlllplC ITOLCS llldt fUllUW.
}
Signals
bn. In;
1k In;
i1 In;
i 2 In;

b 0 InOut;
h 1 InOut;
h 2 InOut;
YDD Supply:;
YDDS Supply;

SignalGroups {

ns "en +dl1+d2’;

r1ks "clk’;

lnouts 'al0+al+a2’;

h11 "ins+clks+inoutsl;

Spec @ll specs {

fategory all cats {
perl = (1,00ns’;
delyl ‘=+'10ns’;
offd = ’'25ns’;
off2 = '50ns’;
stbl = '75ns’;
per2 = ’'50ns’;
Hn'ly’) = 'Bng’ .
off3 = '12.5ns’;
off4 = ’'25ns’;
stb2 = '40ns’;
vdd low = "1.5V’;
vdds_low = '2.7V’;
vdd hi = 71.8V’;

vdds _hi = '3.3V’;
iddmax = '500mA’ ;
vih low = 72.5V’;

vil low = ’0V’;
voh low = '2.4V’;
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vol low = ’0.3V’;
ioh low = "1mA’;
iol low = "1.5mA’;
vth low = 71.4V’;
vih hi = ’3Vv’;
vil hi = ’o0v’;
voh hi = ’'2.9V';
vol hi = ’0.5V';
ioh hi = ’2mA’;
iol hi = ’4mA’;
vth hi = 1.7V’ ;
slew = '1V/1ns’;

Timing slow

WaveformTable tsl
Period ’'perl’;
Waveforms (
ins { LH { ’'delyl’ D/U; } }

inouts { LH { ’delyl’ D/U; } }
}

WaveformTable ts2
Period 'per2’;
Waveforms
ins { LH { ’'dely2/cD/U; } }

inouts { LH { wdely2’ D/U; } }

DCLevels low vdd {

yDD {
VEeTrtTe

clks { LC { 'Ons’ D; 'offl’ D/U;

clks { LC { 'Ons~\D; 'off3’ D/U;

"off2’

inouts { 012zM { ’stbl’ L/H/T/X;\‘} }

'off4’

inouts { 01zM~{ ’stb2’ L/H/T/X; } }

D;

D;

I

I

'vdd low’ ;
IClamp
" iddmax;
vDDS {
VForce ’'vdds_ low’;
IClamp 'iddmax’;
"ins+clks’ {
VIH ’'vih low’;
VIL ’'vil low’;
VIHSlew ’'slew’;
VILSlew ’'slew’;
inouts {
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