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Abstract: IEEE Std 1838 is a die-centric standard; it applies to a die that is intended to be part of
a multi-die stack. This standard defines die-level features that, when compliant dies are brought
together in a stack, comprise a stack-level architecture that enables transportation of control
and data signals for the test of (1) intra-die circuitry and (2) inter-die interconnects in both (a)
pre-stacking and (b) post-stacking situations, the latter for both partial and complete stacks in
both pre-packaging, post-packaging, and board-level situations. The primary focus of inter-die
interconnect technology addressed by this standard is through-silicon vias (TSVs); however, this
does not preclude its use with other interconnect technologies such as wire-bonding.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These notices
and disclaimers, or a reference to this page, appear in all standards and may be found under the heading
“Important Notices and Disclaimers Concerning IEEE Standards Documents.” They can also be obtained on
request from IEEE or viewed at http://standards.ieee.org/ipr/disclaimers.html.

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents (standards, recommended practices, and guides and trial-use,
EEE Standards
Association (“IEEE SA”) Standards Board. IEEE (“the Institute”) develops its ough a consensus
development process, approved by the American National Standa; i (“ANSI”), which brings
together volunteers representing varied viewpoints and interests to achieve oduct. [EEE Standards
are documents developed through scientific, academic, and imdustisbased technical working groups.
Volunteers in IEEE working groups are not necessarily mempers of the¥mstitute and participate without
compensation from IEEE. While IEEE administers the process afd establishesirules to promote fairness in the
consensus development process, IEEE does not independently ¢ or verify the accuracy of any of

the information or the soundness of any judgments contained in its

IEEE Standards do not guarantee or ensure safety, secu ealth, or environmental protection, or ensure
against interference with or from other devices or n rks. ementers and users of IEEE Standards
all appropriate safety, security, environmental,

IEEE does not warrant or represent the accurd€y or'gentent of the material contained in its standards, and
expressly disclaims all warranties (exprégs, imf St

relating to the standard, including, but not lifited anties of: merchantability; fitness for a particular
purpose; non-infringement; and quality,jaccu eness, currency, or completeness of material. In

addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort. IEEE standards
IT L FAULTS.”

. The existence of an IEEE standard does not imply that there
urchase, market, or provide other goods and services related to
the viewpoint expressed at the time a standard is approved and

In publishin ndards available, IEEE is not suggesting or rendering professional or other
services fo of, any person or entity nor is IEEE undertaking to perform any duty owed by any
other pers nother. Any person utilizing any IEEE Standards document, should rely upon his or
her own ind ment in the exercise of reasonable care in any given circumstances or, as appropriate,

seek the advice petent professional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations
The IEEE consensus development process involves the review of documents in English only. In the event that

an [EEE standard is translated, only the English version published by IEEE should be considered the approved
IEEE standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA dards Board Operations
Manual shall not be considered or inferred to be the official position of IEEE or

not be considered to be, or be relied upon as, a formal position of IEEE. At le

Comments on standards

Comments for revision of IEEE Standards documents are we
of membership affiliation with IEEE. However, IEEE does n sulting information or advice
pertaining to IEEE Standards documents. Suggestions for changes ents should be in the form of a
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a
consensus of concerned interests, it is important that an onses to comments and questions also receive
the concurrence of a balance of interests. For this reason, d the members of its societies and Standards
Coordinating Committees are not able to provi t re se to comments or questions except in
those cases where the matter has previously been . the same reason, IEEE does not respond to
interpretation requests. Any person who would like icipate in revisions to an IEEE standard is welcome
to join the relevant IEEE working group.

Comments on standards should be submﬁe to thie owing address:

Secretary, IEEE SA dards Beard

445 Hoes Lane
Piscataway, NJ 08854, US
Laws and regulatio

should consult all applicable laws and regulations. Compliance with
Standaids document does not imply compliance to any applicable regulatory

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws. They
are made available by IEEE and are adopted for a wide variety of both public and private uses. These include
both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the
promotion of engineering practices and methods. By making these documents available for use and adoption
by public authorities and private users, IEEE does not waive any rights in copyright to the documents.
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Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to photocopy
portions of any individual standard for company or organizational internal use or individual, non-commercial
use only. To arrange for payment of licensing fees, 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.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these document:
by the issuance of new editions or may be amended from time to time throug
corrigenda, or errata. An official IEEE document at any point in tim

ay eggeded at any time
e iss e of amendments,
the current edition of the

and has not undergone a revision process, it is reasonable to co€lude that itsi¢ontents, although still of some
value, do not wholly reflect the present state of the art. Users are eck to determine that they have
the latest edition of any IEEE standard.

In order to determine whether a given document is the ent edition and whether it has been amended
through the issuance of amendments, corrigenda, or err Xplore at http://ieeexplore.ieee.org/ or
contact IEEE at the address listed previously. F ation about the IEEE SA or IEEE’s standards
development process, visit the IEEE SA Website at i

Errata

&
Errata, if any, for IEEE standards can be,
for standard number and year of appro
located under the Additional Resou
ieeexplore.ieee.org/browse/standards

\ ://standards.ieee.org/standard/index.html. Search
to access the web page of the published standard. Errata links are

ils section. Errata are also available in IEEE Xplore: https://
/ieee/. Users are encouraged to periodically check for errata.

Patents

Attention is called to the at implementation of this standard may require use of subject matter
covered by patent rights’ B ion of this standard, no position is taken by the IEEE with respect to the
existence or validity p ts in connection therewith. If a patent holder or patent applicant has
filed a state ia an Accepted Letter of Assurance, then the statement is listed on the IEEE
SA Websit ndards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether th willing or unwilling to grant licenses under patent rights without compensation

discrimination t; 1cants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting inquiries
into the legal validity or scope of Patents 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.
Further information may be obtained from the IEEE Standards Association.

5
Copyright © 2020 IEEE. All rights reserved.


http://ieeexplore.ieee.org/
http://standards.ieee.org
https://standards.ieee.org/standard/index.html
https://ieeexplore.ieee.org/browse/standards/collection/ieee/
https://ieeexplore.ieee.org/browse/standards/collection/ieee/
https://standards.ieee.org/about/sasb/patcom/patents.html

Participants

At the time this IEEE standard was completed, the 3D Test Working Group had the following membership:

Saman Adham
Sandeep Bhatia
Tapan Chakraborty
Jonathon E. Colburn
Jean-Francois Cote
Alfred Crouch
Heiko Ehrenberg
Sandeep Goel

Adam Cron, Chair
Erik Jan Marinissen, Vice Chair
Michael G. Wahl, Editor
Eric Cormack, Secretary

Saurabh Gupta

Jon Haldorson
Gurgen Harutyunyan
Shuichi Kameyama
Harry Linzer

Teresa McLaurin
Sophocles Metsis
Seetal Potluri
Etienne Racine

Previous members of the 3D Test Technology working group are

Vincent Chalendard Michael Higgi Benoit Nadeau-Dostie
Chen-An Chen Chun-Lung Hs Christos Papameletis
Vivek Chickermane Marc Hutner Ben Rogel
C.J. Clark i Francisco Russi
Zoe Conroy Iftikhar Soomro
Damon Domke Brian Turmelle
Ted Eaton Bill Tuthill
William Eklow Lee Whetsel
Tom Heilmann Jae Wu
The following members of the indivi Standatds Association balloting group voted on this standard.
Balloters may have voted for approvalydis val, or abstention.
Saman Adham Heiko Ehrenberg Erik Jan Marinissen
Ken-Ichi Anzou ter van den Eijnden Benoit Nadeau-Dostie
Sandeep Bhatia ndall Groves Mike Ricchetti
Bill Brown on Haldorson Anthony Sparks
Demetrio Bucaneg Peter Harrod Naveen Srivastava
Tapan Chakrabo Gurgen Harutyunyan Jon Charles Stewart
Jonathon E. Colb Werner Hoelzl Walter Struppler
Michael Laisne Srinivasa Vemuru
Philippe Lebourg Michael G. Wahl
Adam Ley Lisa Ward
Karl Weber

6
Copyright © 2020 IEEE. All rights reserved.



When the IEEE SA Standards Board approved this standard on 7 November 2019, it had the following
membership:

Gary Hoffman, Chair
Ted Burse, Vice Chair
Jean-Philippe Faure, Past Chair
Konstantinos Karachalios, Secretary

Masayuki Ariyoshi David J. Law
Stephen D. Dukes Joseph Levy

J. Travis Griffith Howard Li
Guido Hiertz Xiaohui Liu
Christel Hunter Kevin Lu
Joseph L. Koepfinger* Daleep Mohla
Thomas Koshy Andrew Myles

John D. Kulick

*Member Emeritus

S

N
N
R

7
Copyright © 2020 IEEE. All rights reserved.



Introduction

This introduction is not part of IEEE Std 1838-2019, IEEE Standard for Test Access Architecture for Three-Dimensional
Stacked Integrated Circuits.

Advancements in interconnect, assembly, and packaging technology have lead to a wide range of multi-die
stack architectures. These die stacks need to be tested before they can be shipped with acceptable quality
levels to customers. Consequently, three-dimensional design-for test (3D-DfT) structures that provide test
access between the external stack I/Os and the various dies and inter-die intercon are needed. Test access
is needed for manufacturing phases that include both partially assembled and ¢ cks. This standard
addresses these issues.
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