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Leti at a Glance

% Founded in 1967 as part of CEA CEO Dr. Laurent Malier
Leti is 1ISO2001 standard certified
1,600 researchers 227 M€ budget ’
190 PhD students + 34 post PhD > 75% from contract
~ 30M€ CapEx
Over 1,700 patents 37 start-ups & 23 common labs
284 in 2009

40% under license
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- Advanced packaging in LETI : two research axes

_ team in LETI : ~ 60 people involved in : }

Package

Electronic component

n one dies in one package :
trata
nal world
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Wafer level packaging approaches

Thin film packaging ﬁ

lution, compatible with IC fabs

_ation schemes : }

Bonding cap

'l MEMS device

4 Sacrificial layer
thin film cap

uS-wm

Holes sealing
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Wafer level packaging approaches

-velop Generic technologies : }
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Generic technologies : getters

cavities :

g/ MEMS / uleaks / permeation I
ecome critical for the pressure
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Generic technologies : contact by TSV

ide world : h
(AuSn Wafer to wafer bonding)
s) in the cap wafer
ip
/
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ey ACES Workshop, CERN, 2011 March 10th 10



General outline

logies

logies

ives

ACES Workshop, CERN, 2011 March 10th

11



Applications for Bonding cap

ode on the cap wafer

available :
fully packaged piezolectric switch
ic hold, M. Cueff et al.

actuator
ctions

9
Switch for Precise Position Detection, Coutier & al.
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Stacked on IC
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What is 3D Integration ?

ctronic system or a component by using
ad of only the two first dimensions (X & Y)

evice (X,Y,2)
t
elay

dth

One Chip
SetTopBox (STM)

mption

ging, BEOL & FEOL lines
128 GB SSD, Toshiba
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Design

LETI approach for 3D Integration

_ol box, including : }

layout

Thermo mechanical & thermal Modeling .
Electrical Modeling

3D implementation & partitionning EH

Standard Design rules manuel & Design kit

Layout & masks
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Temporary bonding / Thinning/handling Toolbox
_y bonding / thinning / handling }
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Device Temporary bonding 3D techno Debonding / handling / Stacking
[ ] —
Wafse‘:ggnﬂpl:ip'? HT Flip v
Material Device Wafer

= I Bond Wafers Thin & Process
Cortior Wafer Device Wafer

Source : A. Jouve / Brewer Science / 3D IC 2009

.
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Mount to Film Frami
for Transport

EVG 520 bonder Wafer bonded with temp. glue Debonder EVG 805

Debonded wafer (70 ym)
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Interconnections toolbox

-ace connections ]

C2C pillars
SLID/TLP

C2S pillars

Cu-Cu Direct bonding

> 100 um 100-30 um range 30-10 um range Down to 5 um
—
Pitch reduction
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TSV Toolbox

!h Silicon Via (TSV) }

Via First TSV (Polysilicon filled)

I

Via Middle TSV (Copper or W filled)

T—T

Via Last TSV (Copper liner)

— IIHI HII]

' ‘ | " Trench AR 20,
5x100um

AR7,2x15um AR 10, 10x100pm W filled

e e AR 1 AR 2, AR 3,

80x80um 60x120um 40x120pm
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TSV Toolbox

_nts placement

cking

SET FC 300
Datacon

Source : ASM
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Assembling the bricks as a LEGO...

1 active layer || Face to Face || Face to back

3 level stack

i
i

Die/die Die/substrate TSV Handling Die placement & die molding
Solderballs | | Wire Bonding TSV First +slide off P&P molding
- AN J AN AN AN J

Solder balls + zonebond

P&P molding

-
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bonding planarisation
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Underfill

______________________________

e ACES Workshop, CERN, 2011 March 10th



) 1 active layer Facetoback || 3 level stack | |
- Faceto Face || Facetoback || 3 level stack | - Tactive layer || FacetoFace || Faceto back
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Examples of Applications with partners

phone

de since 2009
ction line @ STM Crolles (FR)
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Examples of Applications with partners

Box application
ked on 130nm interposer (Mature + advanced)

Advanced CMOS (45nm) 130 nm chip

Interposer

- Top Die
: i . i e TN i T ) e

C2C Cu Pillars Slll_con Intergoser &

Thinned wafer
(120 pm)

Substrate

Chip to substrate TSV AR 2,60x120um

= copper pillars
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pacitance
passives
ection devices

Metal 2

Metal 1

Thin silicon interposer mechanical
and electrical caracterization

High density 3D
interconnections:

Cu Pillars fabrication and analysis

Conformal insulation
of TSV
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Examples of Applications with partners

I
ations = Logic stack
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chipl
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Fine wiring
Micro bump
(detail slide #6)

Common lab started January 2011
Nagano Engineers assigned to Leti
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The next step of the toolbox : Open 3D initiative
es \

r a lot of applications / products: medical, bio, imaging, space,

tis long and costly (techno development, specific design,...).
ra 3D integration solutions for demonstrators & prototyping

[ /

CRRRSOEhicecony : |
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coming from IC coming from IC - o e e =
Foundry or customer Foundry or customer

——————————————————————————————————————————————————————————————

en 3D offer
ologies service

sy possible with
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The next step of the toolbox : Open 3D initiative

-chnological offer : ]

u pillars
u post
u pillars
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- General outline

Iusmns

\

egration are the best candidates of packaging &
generations of devices.

al toolbox for Wafer level packaging and 3D

re and ready for using at prototype level /

_ollaboration models }

Il the toolbox and to meet our customers \

ew technologies developments / EU, local or

iative /
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Thank you for your attention
Questions ?
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