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Abstract: This standard extends IEEE Std 1450-1999 (STIL) to support the definition of DC levels.
STIL language constructs are defined to specify the DC conditions necessary to execute digital vec-
tors on automated test equipment (ATE). STIL language extensions include structures for: (a) spec-
ifying the DC conditions for a device under test; (b) specifying DC conditions either globally, by
pattern burst, by pattern, or by vector; (c) specifying alternate DC levels; and (d) selecting DC levels
and alternate levels within a period, much the same as timed format events.
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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 develop-
ment 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 with-
out compensation. While the IEEE administers the process and establishes rules to promote fairness in the consensus devel-
opment process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the information contained
in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other dam-
age, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting
from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims
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 infringement. IEEE Standards documents are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase, market,
or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the
time a standard is approved and issued is subject to change brought about through developments in the state of the art and
comments received from users of the standard. Every IEEE Standard is subjected to review at least every five years for revi-
sion or reaftfirmation. When a document is more than five years old and has not been reaffirmed, it is reasonable to conclude
that its contents, although still of some value, do not wholly reflect the present state of the art. Users are cautioned to check
to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a com-
petent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific
applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate action to prepare
appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is important to ensure that any
interpretation has also received the concurrence of a balance of interests. For this reason, IEEE and the members of its soci-
eties and Standards Coordinating Committees are not able to provide an instant response to interpretation requests except in
those cases where the matter has previously received formal consideration.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation with
IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate
supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: Attention is called to the possibility that implementation of this standard may require use of subject mat-
ter 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.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
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 Clearance 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.
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Introduction

[This introduction is not part of IEEE Std 1450.2-2002, IEEE Standard for Extensions to Standard Test Interface Lan-
guage (STIL) (IEEE Std 1450™-1999) for DC Level Specification.]

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 were addressed.

These included the capability for switching levels within a period, and for switching levels between vectors
in a pattern.

Participants
At the time this standard was approved, the P1450.2 Working Group had the following membership:

Gregg Wilder, Chair
Greg Maston, Vice Chair

David Colby Bernhard Heibler Tony Taylor
David Dowding Jim Showman Ernie Wahl

Other working group members included:

Francisco Hernandez Don Organ Douglas Sprague
Rohit Kapur Sebastian Prassl Peter Wohl

The following members of the balloting committee voted on this standard. Balloters may have voted for
approval, disapproval, or abstention.

Sanjyot Bharathan Neil Jacobson Jim O’Reilly
Antonio Cicu Jake Karrfalt Susumu Ohno

C. J. Clark Brion Keller Mike Ricchetti
Guru Dutt Dhingra Adam Ley Gordon Robinson
David Dowding Greg Maston Jim Showman
Peter Harrod Yinghua Min Douglas Sprague
Bernhard Heibler James Monzel Gregg Wilder
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When the IEEE-SA Standards Board approved this standard on 11 December 2002, it had the following

membership:
James T. Carlo, Chair
James H. Gurney, Vice Chair
Judith Gorman, Secretary
Sid Bennett Toshio Fukuda Nader Mehravari
H. Stephen Berger Arnold M. Greenspan Daleep C. Mohla
Clyde R. Camp Raymond Hapeman William J. Moylan
Richard DeBlasio Donald M. Heirman Malcolm V. Thaden
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IEEE Standard for Extensions to
Standard Test Interface Language

(STIL) (IEEE Std 1450™-1999) for DC

Level Specification

1. Overview

This standard extends IEEE Std 1450-1999' (STIL) to support the definition of DC levels. The DC levels
information consists of the per-pin reference levels, the device power supply (DPS) levels, and the sequenc-
ing of these levels for powering up the device, powering down the device, or changing levels of the device.
The DC level definitions may be defined as static states that are established prior to execution of a pattern.

They also may be selected within a pattern.

Figure 1 is a model of the test environment for a device under test (DUT) on an automatic test equipment
(ATE) tester. Figure 2 is a model of the per-pin DC resources of an ATE tester. Figure 3 is a model of the dif-
ferential DC resources of an ATE tester. The statements and blocks defined in this standard are defined rela-
tive to these models. Some functions represented by these models may not be available on some ATE
systems. The DCSequence commands Apply and Connect load values into the hardware registers, e.g., VIL
and VIH, and connect the tester resource, e.g., the driver, to the DUT, respectively.

/

DPS

Device Power]
Supply

OO0O0O00O00O0MnOMmmrd

VDD

DUT

Device
Under

Test

GND

Per-pin DC
resources

(see Figure 2)

e

Differential
DC resources

(see Figure 3)

L

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

nformation on references can be found in Clause 2.
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1.1 Scope
This standard defines the following:

a)  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.

b)  Defines structures in STIL such that the DC conditions may be specified either globally, by pattern
burst, by pattern, or by vector.

c) Defines structures in STIL to allow specification of alternate DC levels. Examples of commonly
used alternate levels are VIHH, VIPP, and VILL.

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

r T T T vVoun_~— ~— — — - - = B
| |
| |
| Comparators |
| |
| |
DUT VOL
Signal VIH |
| VIHSlew ‘ |
| |
| Driver |
| ‘ |
| VILSlew VIL |
| 0L |
| |
Dynamic
: LoadVRef {rcl,ad :
| |
| IOH |
| |
| ClampHi |
Voltage
o Clamp |
| ClampLo |
| |
| |
| |
| ResistiveTermination Driver |
TermVRef Termination
| |
| |
| VForce, IClamp |
| |

IForce, VClamp

Figure 2—STIL model of per-pin DC resources of ATE tester
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I —l Stage 1: Remove common mode
| Va VOHD | interference, result is |Va - Vaz]
| | Stage 2: Compare to thresholds
| ) - | VOHD
Differential
! VaZ’—|_,_L Comparator | vocM - vVOD
VOLD |
DUT VOLD
Signals | |
| VIHD I
vy |
I | VIHD
I I
| Differential | VICM - - | VID
Driver
VILD
| vz L v |
Lo 1

Figure 3—STIL model of differential DC resources of ATE tester

1.2 Purpose

This effort will define constructs in STIL to specify the DC conditions necessary to execute the digital vec-
tors on ATE. This will complement the IEEE Std 1450-1999 definition, which defines structures for specifi-
cation of timing and format information but does not define the DC conditions under which this information
should be applied.

2. References

This standard shall be used in conjunction with the following standard. If the following standard is super-
seded by an approved revision, the revision shall apply.

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

3. Definitions, acronyms, and abbreviations

3.1 Definitions

For the purposes of this standard, the following terms and definitions apply. IEEE 100™ [B1]* should be
referenced 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.

2The 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.
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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 functional
testing.

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

3.1.9 device 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 senses voltage difference between two DUT
outputs during functional testing.

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

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

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

3.1.14 differential input voltage (VID): The differential input voltage forced by the ATE driver to the
DUT. VID = |VIHD - VILD|.

NOTE—See Figure 3.

3.1.15 differential output high voltage (VOHD): The differential output high reference voltage used by the
ATE comparator to define minimum output high voltage from the DUT.

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 used to reference the dif-
ferential 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 the ATE driver to the DUT.

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

3.1.29 low clamp voltage (ClampLo): The voltage level set for the low clamp circuit.

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

NOTE—See Figure 3.

3.1.31 negative terminal output voltage (Vaz): The negative terminal differential output voltage from the
DUT. Vaz is the complement of Va.

NOTE—See Figure 3.

3.1.32 output 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 + VOLD)/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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