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JEITA Technical Information,
“Multi-Chip Interface Specification On Three Dimensional Integrated Circuit”
DRAFT Rev. 0.9

Multi-Chip Interface Specification On Three
Dimensional Integrated Circuit
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€ Circuit model € Capacitance definition
TSV 0 TSV 1 C;
Cox r:depg ) ' [Low frequency
Cs I- Ry | " High frequency
I, ! -
L
Fringe When the interval i i 2
capacitance of TSV is very near, Ve, Ve, Vee
coupling model
Total capacitance: C, | js recommended

Fig. 3 TSV electrical characteristic model
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Fig. 4 Resistance measurement method
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C,: Parasitic capacitance

Cv=Ci—(C>

(GND)

Tap ‘

TSV electrode TSV electrode

¥ 3§ <3

Terminal 1A Termuml 1B Termunal 2A Termunal 2B

Fig. 5 Capacitance measurement method
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€ S parameter measurement method € S parameter evaluation result
Terminal 1B Terminal 2B lr"I_'—-——____ '
— ‘__\\\
g - ~
Terminal 1A 3 -2t
2
> -3
£
— -4t
0
wl
S 5 10
Frequency [GHZ]
0 :
o
=,
@
2
=
§=
[w))
w
E
W
: % 5 10
Semiconductor substrateisn’t connected to powersupply Frequency [GHz]

Fig. 6. Test conditions specify TSV electrical characteristics when substrate
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Channel direction

Gate length( L )< (parallel)

Gate width ( W)I

Channel direction
(diagonal)

Channel direction

(vertical)
Other parameter * ‘ PMOS I NMOS

Processrule
»Oxidethickness( T)

Fig. 19 KOZ definition
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SEMI" INTERNATIONAL S TANDARDS

SEMI 3DS—-IC Standards Activities

(Three—dimensional Stacked Integrated Circuits)

SEMI 205-C Standards Activities - January '-’ s E I

13
o ful
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SEMI I TERIMNA

Participating Companies*

Over 120 registered TC members

Altera
Amkor

Appl ied
Materials

ASE
Brewer Science
BroadPak
CNSE
Corning
Dynaloy

edaZasic

Elpida
eSilicon
EVG
Fraunhofer
[EM
Intel
ITRI
KYEC
Maxim

Micron

Neocera
Nikon Precision
NIST
Nove | lus
0l ympus—ITA
Qua | comm
Quartet Mechanics

Rudo | ph
Technologies

Salland
SEMATECH

Semilab

Shin—-Etsu
Polymer

SigmaTech
Sonoscan
SUSS

Tamar
Technology

Texas
Instruments

Tezzaron
TSMC
Xilinx

* partial list

March 8, 2013 ©2013 Association of Super-Advanced Electronics Technologies



278

/SET

Pub |l ished Standards r[i1/2]

SEMI 3D1-0912, J7erminol/ogy for Through
Sir/rcon via Geomeitrical Metrology

- Clear and commonly accepted definitions are
needed for efficient communication and to
prevent misunderstanding between buyers and
vendors of metrology equipment and
manufacturing services.

- The purpose of this Document is to provide a
consistent terminology for the understanding
and discussion of metrology iIssues important to
through silicon vias (TSV).

SEMI 30D5-1C Standands Activities - Januany
S
143

March 8, 2013 ©2013 Association of Super-Advanced Electronics Technologies



279

Y/SET

SEMIINTERNATIONAL STANDARDS

Pub | ished Standards [2/2]

SEMI 3D2-0113, New Standard. Specificatlion for Glass
Carrier Wafers for JDS-IC Applications

- This Specification iIs intended to address the needs of
the 3D Stacked IC (3DS-IC) industry by providing the
tools needed to procure pristine glass carrier wafers to
be used in a 3DS—-IC process.

- This Specification describes:

- dimensional, thermal, and wafer preparation _
charauterlstluslfur glass starting material that will
be used as carrier wafers in a temporary bonded state:

- glass carrier wafers with _ nominal diameters of 200 and
300 mm, and a thickness of 700 nm, although the wafer
diameter and thickness required may vary due to
process and functional variation. Such variations
shall|l be clarified in the purchasing order or in the
contract.

- Methods of measurements suitable for determining the
,ridqbgiﬁgggfﬂgglus in the specifications are indicated.
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NA Organization Chart

Lhairs:

= Urmi Ray (Cualcomm)

= Chris Moore {Semilab)
= Rich Allen ([SEMATECH)

NA 3DS-IC Committee

= Sesh Ramaswami (Applied Materials)

Wafer Bonded Stacks
Task Force

Leader:
= Rich Allen (SEMATECH)

Inspection & Metrology

Thin Wafer Handling
Task Force

Leader:

= Urmi Ray (Crualcomm)

= Raghunandan Chaware {Xilinx)
= Richard Allen (SEMATECH]

Task Force

Leader:

* ¥i-Shao Lai (ASE)

= David Read (MIST)

* Victor Vartanian (SEMATECH)

Wiies - Jdanuary
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Taiwan Organization Chart

Chairs:
* Tzu-Kun Ku (ITRI)

Electronics)
= %i Shao Lai (ASE)

Taiwan 3DS-IC
Committee

= Wendy Chen (King Yuan

Testing
Task Force

Leader:

* Sam Ko (KYEC)

* Roger Hwang (ASE)

* Trong-Tsong Mian (ITRI)

3D5S-IC Standards Activities - January

SN
2om

[T ™

Leader:

Middle End Process
Task Force

= Arthur Chen (NTUST)
* Erh Hao Chen (ITRI)
= lerry Yang (SFMATFCH)

TW IDS-IC formed: Jul 2011
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SEMI INTERNATIONAL STANDARDS

Japan 3D-IC Study Group

- Kick—off Meeting held October 5, 2012

- Study Group Leaders
- Kazunori Kato (AiT)

- Masahiro Tsuriya (iNEMI)
- Yutaka Koma (Koma Consultant)

- SEMI Staff Contact

- Naoko Tejima (ntejima@semi. org)

March 8, 2013 ©2013 Association of Super-Advanced Electronics Technologies




Y/SET 289

SGEENDIR
2012/8/29 SEMI Japan/\w4s—I U0 FBR(ITT,

3D-ICEE#ZEALREZT AT IIL—TiAb EITOAED
J—4o v B

2012/10/5 %1 [8] 3D-IC Study Group<=EEiE
2012/11/7 2 [8] 3D-IC Study Group<= &R
2012/12/6 E3 [8] 3D-IC Study Group= &R
2013/2/1 4 [[@ 3D-IC Study Group<i&EifE
2013/3/7 %5 [@ 3D-IC Study Group= &R (F7E)

2013/4~ 3D-IC Task ForceZEE&<B3{& (FFE)

SEMI
“ﬂ D 0 e — ’ mi
R A SEMI Standards Japan Packaging Committee, 2013 > 4 se |
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Potential Area

 Thin wafer handling method and procedure TF

— Currently collect the needs and requirement from the
various layers of industries.

« Thin wafer bending strength measurement
method TF

— Hold a preparatory TF meeting in March and kick-off
the TF meeting in April 2013

« Terminology and structure TF
— Under design stage

« Others:

ﬁw Incernacianal = ——— = == ———————— ’ =
Sourut uray SEMI Standards Japan Packaging Commities, 2013 > 4 semil
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Proposal of TEST METHOD FOR MEASUREMENT OF
ULTRA-THIN DIE STRENGTH

1. Purpose: To measure easily for ultra-thin die especially
less than 0.03mm

2. Proposal: Use the cantilever bending method for
die bending test

3. Reason: 3 point bending method (SEMI G86-0303) is not
convenient because of narrow span(L =2mm).
And when L becomes wider, die curves larger.

B
P el — - L
_J:L Leading sdge o | LF"
—"
I
it —a I
-._" I
— Pl
L B ]
* > Sapoonts - = !
|l ' -
L1 1KLL
Ml e ath=<01lmm:L<2mpmandl <504
Q ﬁ'lEl:r:rlrLutlun-ni /
- Ernndyrcy SEMI Standards Japan Packaging Committee, 2013 o semil
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Correlation between 3 Point and Cantilever Bending

(Die Thickness:30um)

c til Tool
dnilever ' - = Tool
3 D 3 Point
Bending 30um Bendin
— / g
- il
Stage
——= se— Stage
i 3.0mm B
- =
B ’f,
i et Result: Flexural Stress(MPa) n=10
8. i
= e 1 AVE 1075.2
o =2t e ﬁE:u-.;E IMfl!:llil T 200 S50 MM 1313_5
MIMN 612.4
Result: Flexural Stress(MPa) n=10
AVE 934.0 ﬁ
MAX 1284.7
<:l Both Data are almost same
-~ MIN 707.4
’ Incerracioral ’ =
g‘, Fanrctarcy SEMI Standards Japan Packaging Committee, 2013 o semi
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