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1. History
3D-Test Standardization Study Group

T1SC

e Active January 2010,

initiated by Erik Jan Marinissen (IMEC)
Standardization

$tudyo 9roup

e Charter:
inventory need for and timeliness of

standards in 3D test and DfT
~60 members, weekly WebEx conference calls

(hosted by Cisco Systems)
Regular status updates: VTS’10, ETS’10, ITC’'10

Formulated Project Authorization Request P1838:

“Standard for Test Access Architecture for
Three-Dimensional Stacked Integrated Circuits”
— PAR submitted to IEEE-SA NesCom : November 23, 2010
- February 2, 2011

— PAR approved
Status Update of IEEE P1838
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1. History

3D-Test Working Group

e Active February 2011, after approval of PAR P1838

e Charter:
define standards in 3D test and DfT

e Current project:

— P1838: “Standard for Test Access Architecture for
Three-Dimensional Stacked Integrated Circuits”

i

:
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2. Organization

Embedding in IEEE Organization

IEEE sponsors
Computer Society sponsors
TTTC sponsors

& IEEE

*http://www.ieee.org/

v

v

TTSC sponsors
WG on 3D-Test

N

" IEEE Standards
Association |

\

7

com uter
I:)souety

y

WG Membership

http://standards.ieee.org/

http://www. computer org

— Open to professionals

— No dues or fees
IEEE-SA

— Provides facilities
e Web hosting
e E-mail reflector facility

— |IEEE-SA membership
required for ballot

Will own and publish
resulting standard(s)

} [

& P1838

A

i{[/i Test Technology
C Technical CounC|I

\

http://tab.computer.org/tttc/

v

‘ Test Technology
| Standards Committee

y

http://grouper.ieee.org/groups/ttsg/

v

Working Group

S -
m on 3D Test

\

y

http //grouper.ieee.org/groups/3Dtest/
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2. Organization

WG Leadership and Officers

e Chair - Erik Jan Marinissen (IMEC)

e Vice-Chair - Adam Cron (Synopsys)

e Secretary - Sophocles Metsis (AMD)

e Co-Editor - Al Crouch (Asset-Intertech)

e Co-Editor : Michael Wahl (University of Siegen)

Web-Masters : Saman Adham (TSMC), Erik Jan Marinissen (IMEC)

WebEXx Hosts : Ted Eaton; Bill Eklow, Hongshin Jun (Cisco Systems)
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2. Organization

Working Group Members*

Saman Adham
Sandeep Bhatia
Sudipta Bhawmik
Craig Bullock
Tapan Chakraborty
Vincent Chalendard
Sangeetha Chellappa
Ji-Jan Chen
Chen-An Chen
Vivek Chickermane
CJ Clark

Zoe Conroy

Eric Cormack
Adam Cron

Al Crouch

Ted Eaton

Heiko Ehrenberg
Bill Eklow
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Paul Emmett
Sandeep K. Goel
Michelangelo Grosso
Ruifeng Guo
Michael Higgins
Chun-Lung Hsu
Hongshin Jun
Stephane Lecomte
Prasad Mantri

Arie Margulis

Erik Jan Marinissen
Cedric Mayor
Teresa McLaurin
Sankaran Menon
Harrison Miles
Sophocles Metsis

Suriyaprakash Natarajan

Jay Orbon

Ken Parker
John Potter

Bill Price
Joseph Reynick
Mike Ricchetti
Ben Rogel
Arani Sinha
Roger Sowada
Craig Stephan
Brian Turmell
Manuel Umlauf
Michael Wahl
Min-Jer Wang
Lee Whetsel

+ 34x “followers”

* status 2011/08/27
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2. Organization
3D-Test WG Participating Companies
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S

e AMD
cadence’ 'y’ CORELIS ma
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http://www.cadence.com/�

2. Organization

Operation

Communication
— Public websites:
e 3D-Test WG
e Project P1838: http://grouper.ieee.org/groups/1838/
— Private web site and e-mail reflector for internal communication

. http://grouper.ieee.org/groups/3Dtest/

Meetings

— Weekly conference calls: Thursdays 5-6pm Europe / 8-9am Pacific

Kindly hosted by Cisco Systems
— Ad-hoc face-to-face meetings (e.g., here at ITC’11)

Status Update of IEEE P1838
Erik Jan Marinissen, Adam Cron — 3D-TEST Workshop 2011 9




AR
: uest (P
Project Authorization Req

Projec

: for
hltecture . . 77
- Title r Test Access Arc tegrated Circuits
“Standard fo sional Stacked In
imen
Three-Dim

Sbmitter gy
s . LEEE Stangery
2 et Date: 23 500 e
PAR Approay 011

PAR Expiragigy Date: 1-Dec.2gy5
Status: g g, Hew iEpy Standary

I Projsct Nunpgy. Plg3g
12 Typq % Docume;. Standarg
13 Life Crae; ngy Use

21 Worgyg Cronp: 35,7, Wodking Croup
Contact formatioy g,y Working. Grogp.
5 Bk Jat Mg, s

2010
- Dates - Novem 1
— PAR request date - February 2, 201

015
roval date ber 31, 2

— PAR apgiration date : Decem

— PAR ex

ORI Lt g, Working Grygp Vice Chagr
Name: ez gy

3 Addres,
Phone;

Contact Tugyrg,
Name: Robit gy,
Emait 4ggry,,

-y

32 Sponsory, Saciety ang Committey: rp Compure Saciety/Tag Techmology, e T
392 for Sponsey Chair
ur

51 Approvimay, 0nber of pegpj, “IPected t by AULiVey vy fhe developyy,y, OF S projac. 1
5.2 Scope- The, Proposeg Sndang ¢ 5 ‘digcanrris Standarg. & applias 2 die thyg jo “Dfendeq o bepar gr i sragy The
PUOPOSEd Sty 9005 Qi oy feans, gy g o OUBLinn G arg IO gy gy Stk congye, o Stackovg

ISR s gy Ta0pomasion 70O ang gy SHEnals £or g (1) intrg. g, Sy ang g3y 8 terronnecy, 4y
bot g Dre-stacking ooy oy Poststacking A0S, e oy g 08 partia] gy B Ak gy P packagin,
Postpackagig, 15y Board.jeyy “Hations, Ty Py focy, o e g ierzogye, cbBlagy 2oy O s sty

-Silicon Vipy TSV, hovgry, 1B dogs gy PrRClude it og gy bt duterconneey e bmologies g 4o rs-bongipg
i Telateq ;

12
t: 09/20
ted initial sponsor ballo 1 02/2013
_ Exp.ected completion date

— Projec

On-die harggpogye PEISS ot o SPOTation of agy {eoarrs] s Iowing o2 igurariog,
Stack, 82 105 15 gy ] DT gy » 20 vicg ygr, S 08 gy g, Sactiona) 11,
Aomerer i, < : Et be nacaseyry 1o 23 adtiong gy 7 s,
5

04 Srom g Y05 0 die. gy DT85t Stz VICE Versy Ty e 105 gy, EERALI0: 0 1y gy
SRS o g gy oty oD £ (o gy 08 Sncen gy 1 the sy,
: 3 0 e inger, g EICORE o g gy Miscear e gy VICE Versy Tgq,

: i
e T0: gy, SR L05 0 g gy et and or gy g o riog, COMIBE oy oy going ) 0t dncen e gy
tack.

2 Descriprgy * Descriptioy Latgugg,
A deserption o e T Wi g, o iy gy O ngusge BTt gy low
Rkt Py K 20 1otk g gy R

PAR On-Line:

-public.pdf
-110202-pu
1838/PAR1838-1 ST
ieee.org/groups/ Status Upda

. per.leee.

http://grou

11
kshop 20
-TEST Wor

issen, Adam Cron — 3D

. Marinissen,

Erik Jan

ow

P1838




3. PAR

PAR Summary - 142

e Focus
— Generic test access to and between dies in a multi-die stack
— Prime focus on stacks with TSV-based interconnects

e Test
— Pre-bond, mid-bond (partial stack), post-bond (complete stack)
— Intra-die circuitry and inter-die interconnects

— Pre-packaging, post-packaging, board-level situations

Die-Centric Standard
— Die-level features comprise a stack-level architecture

— Compliance to standard pertains to a die (not to the stack)
— Enables interoperability between Die and Stack Maker(s)
— Standard does not address stack/product-level challenges/solutions
— E.g. Boundary Scan for board-level interconnect testing

— However, standard should not prohibit application thereof
Status Update of IEEE P1838 ‘
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3. PAR

PAR Summary - 2/2

e Two Standardized Components
1. 3D Test Wrapper hardware per die
2. Description + description language

Scan-Based
— Based on and works with digital scan-based test access
Leverage Existing DfT Wherever Applicable/Appropriate

— Test access ports (such as IEEE 1149.x)
— On-die design-for-test (such as IEEE 1500)
— On-die design-for-debug (such as IEEE P1687)

Standard does not mandate
— Specific defect or fault models
— Test generation methods
— Die-internal design-for-test

Erik Jan Marinissen, Adam Cron — 3D-TEST Workshop 2011
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4. To-The-Point Please

A Glimpse Of What We Are Thinking Of...

Pre-Bond Mid/Post-Bond Post-Packaging
* Die test * Die (re-)test * Die (re-)test
* Interconnect test * Interconnect (re-)test

Status Update of IEEE P1838
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4. To-The-Point Please

An IEEE 1149.1-Based Die Wrapper...
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4. To-The-Point Please

... Or An IEEE 1500-Based Die Wrapper
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5. Today in Your Working Group
Ongoing Discussions

After looking at several solution proposals,
the Working Group took a step back for Requirements Engineering

e Some of the ongoing discussions
— Die stacks under consideration:
single-tower, multi-tower,
multi-tower with roof or overhang,
passive interposer base, passive interposer intermediate layers,
TSV-interconnects only, wire-bonds (connecting non-adjacent tiers)

— Digital only, or also support for non-digital dies/tests
— Die wrapper based on IEEE 1149.1, IEEE 1500, or both

Status Update of IEEE P1838
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6. Conclusion

Conclusion
3D-SIC: hot topic w.r.t. processing, design, and now also test
3D-Test Standardization Study Group yielded approved PAR

3D-Test Working Group working on Project P1838

— Die Wrapper
— Generic test access to and between dies in a multi-die stack

More information
— Websites: http://grouper.ieee.org/groups/3Dtest/
http://grouper.ieee.org/groups/1838/
- Erik Jan Marinissen — erik.jan.marinissen@imec.be

— WG Chair
— WG Vice-Chair : Adam Cron — adam.cron@synopsys.com
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