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Stacking of Known Good Rebuilt
Wafers without TSV — Industrial
Applications

Presented by Dr Christian Val
_Founder and CEO of 3D Plus/France

Scottsdale Arizona, USA March 8-10,
2011




- Technology of the Stacklng of
Rebuilt Wafers
- Comparison between PoP/W2W

and WDoD
~Applications
__- Conclusion

R —




Strong R&D from the 3D Plus Iaunchlng

Active patenting policy

Space certifications from CNES, ESA, NASA, JPL
ISO 9001

Revenue 2010: M€ 21 (M$ 29) ; Profit: M€ 5,5
(M$ 7,6)

= Workforce : 115
* R and D 12 including 6 PhD
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- Comparison between PoP/W2W
and WDoD Technologies
- Applications
- Conclusion
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Technology — Flow 2 Chart (Flex stacks) @

Flex Design:
- design
- procurement

Components
Assembly

Flex Testing

Flax Stacking

Moulding

3D Plus Corporate Presentation

001130

Exposed connections
Afler sawing

Plating Ni+Mi+Au

Laser etching

Electrical Testing and
Screening

Final module

October 2006
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Chip-on-Chip Wafer Level Stacking

Wire Edge connection Rebuilt Wafer Wafer to wafer
bonding to Rebuilt wafer

-Amkor -Freescale
-ASE

_STATS Bus metal Bus silver -Infineon Thru-Si Via
SPIL epoxy 21 « TSV »

Thru-Polymer Via
-3D Plus - -VCI -Samsung
-Irvine Sensors . « TPV » JIBM
-INTEL
-3D Plus -ST Micro
-Micron
-Toshiba
-- Etc...
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= Non multi sourcing wafers

= Need for smallest possible Via (2um @, leads
to a thickness of 20 um or less =»Yield of these
filled via Is low (redondancy is expected)

= Difficulties with SIP, since die of different sizes
= TSV stresses (keep out zone between 20 to 200
- um) 4 - -
~ ® Unfortunately impossible to have 100% good
wafer =» very low global yield
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= Use of multi sourcing wafers

= Stacking of 10 levels per mm now, 20 levels/mm In
development

= Size: 100um around the larger Die

= Stacking of Known Good Rebuilt Wafer (KGRW)

= Possibility to stack Known Good Burn-In Rebuilt
- Wafer =

= Parallel prb'ces_sing/PaneIization from Ato Z

(1) Wirefree Die on Die — Trade Mark from 3D Plus
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FLOW 3

1 - Carrier lamination

adhesive tape

LSS
N

carrier

2 - Pick, Flip and place / Die on tape

pre-tested die

j:-:l_l:-gl:-:l
LTI

3 - Compression Molding / Panel encapsulation

N ——
S S S S S SSS

001134

L] ] WDODII

4 - Grinding (optional)

(S S

5 - De-taping

6 - Redistribution layer "RDL"

seidus|je uelpuaw//:dyy woly papeojumoq

-sdew|/woo’s!

9JU00
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e ) - VAT S —

= 2005 — Freescale launched a 200 mm “RCP” Li_ne in Austin (USA)
2007- Freescale launched a 300 mm “RCP” Line in Phoenix (USA)

seidus|je uelpuaw//:dyy woly papeojumoq

-sdew|/woo’s!

2008- Infineon launched a 200 mm “eWLB” Line in Dresden (DE)
2008- ASE + STATS ChipPAC launched a 200 mm Line in (Singapour)
2009- ASE launched a 300 mm Line in Singapour (Qualif at the end 2010)

2009- CASIO + CMK has a 200 mm Line in Japan
2009- FUJIKURA launched a 200 mm Line for RF applications in Japan

JUOD

2009- King Dragon Int probably launched a 400 mm panel Line in Taiwan

2009- Freescale signed a partnership Agreement with NEPES (Korea)to build.a
300 mm Line in Singapeuf (Qualif at the 3rd quarter.of 2010) -

S—

=2010- NANIUM ex Siemens then Infineon, now Independent Company is qualifying
2300 mm Line in Portugal (Qualif at the 3rd quarter 2010)

= 2010- Tong Hsing is building a “RCP” Line at the 2"d semester of 2011 in Taiwan

uer g0 uo 3senb Aq ypd-9edi-odp | 10Z/5620922/92 L 1.00/0dA/L L 0Z/4Pd-8lonie/seousis)

€20z Asen

In yellow are the companies which ones we have contacts
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FLOW 3
7 - Gluing on the active side .
R s N

(LSS S S

8 - Stacking of the "Known Good Rebuilt Wafer"

//////////////,

L] WDODII

001137

9 - Dicing of the rebuilt and stacked wafers

/7777777777777,

10 - Dicing street edges plating parallel
process (electroless Ni + Au)

/— Metallization

//////////////

seidus|je uelpuaw//:dyy woly papeojumoq

2ju00-sdew|/Woos:
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FLOW 3

11 - Laser patterning inside the dicing

street edges plated

= —ih=_—

Laser etching
é% -

| -

T | | -

(LSS

[/

13 - Singulation

-

001138

n WDODII

12 - Electrical test at the wafer level
(Before singulation)

=)
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v Probe card ['ﬁw/v_E"“'""“’
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(/LSS

/LSS
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WEeD, FLOW3 " WDGD" with TPV

7 - Taping on the active side . 9'- Thru - Polymer - Via "TPV"
-/
T I N
(S S S S
LSS S
8 - Stacking of the "Known Good Rebuilt Wafer" 10' - Plating - "TPV"

(S (LSS

3D PLUS Proprietary and Confidential

001139
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FLOW 3 " WDoD" with TPV

12' - Electrical test at the wafer level
(Before singulation)

13 - Singulation

AN00-2607-1

3D PLUS Proprietary and Confidential

001140
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11- Electrical tests and Burn-in (LGA sockets)

._ -.

9- Dicing 12-Pick and Place + second moulding of the
moulded Burn-in packages
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Flow 3 — « WDoD » with Known Good Burned-in Wafer

= —

13-Stacking of the Known Good Burned-in 14- Dicing with larger blade
Wafers with the other 2,3,n...
.Known Good Wafers

Jowy/:dpy woJy papeojumod

elp!

9||e

sadu

-sdew|/woo’s!

9JU00

T =l . . 1 = =
e . . 0. = - 1

15- Plating (Electrless Ni + Au)
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an-out / Fan-In

—= 1
— e —— —

. the package is essentially built on top
of the wafer using wafer level batch processes

. Developed to allow for higher ball

count WLP, by extending the package
beyound the area of the chip

- : 3D Plus uses a py-RD

and the polymer around it (100 to 300

~this die). This approach allows to only
layer RDL outside the die.

001145
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RDL on
rebuilt

wafer RDL on wafer

Edge

Overlap

connection

RESIN

Edge
connection
Mini RDL

Fig. 3 : p Fan-out on rebuilt wafer
option 1 : RDL after moulding

Fig. 4 : y Fan-out
Option 2 : RDL on the wafer

before Moulding

3D PLUS Proprietary and Confidential

001146
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~ —Introduction
= Stacking of Rebuilt Wafers
- Comparison between PoP/W2W

and WDoD Technologies
- Applications
- Conclusion
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AND PoP TECHNOLOGIES

e — e —

e

= e

WAFER LEVEL PACKAGE

uawy//:dpy wouy pepeojumoq

udus|e uelpl.

Wafer to Wafer | Rebuilt Wafer to
Rebuilt Wafer

with TSV without TSV

Stacking of different size
of the die

More than 1 Die/Level

Sourcing flexibility

Test and / or burned-in
‘before stacking

Package size

€20z Atenuer g0 uo jsenb Aq ypd-9gdi-odp| 102/5620922/92 1 L 00/0da/ | L.0Z/HPd-8|0IHe/S80u8184u00-sdew)/Wo"sse.

Package height
Cost
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- Comparison between PoP/W2W

and WDoD Technologies
- Applications
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NICHE APPLICATIONS

Jowy/:dpy woJy papeojumod

soidus|je-uelpl

- Micro camera for Endoscopy (2,6 X 2,6 mm)

- Modules for Pacemaker, Neuro stimulator

- Module for 40 silicon capacitors on 20 levels
- Earing aids

- X Ray camera with Philips/ Germany

- European program/ e-CUBES with pacemaker
- European program/ e-BRAINS with MEMS
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- Abandoned Sensors for avionics
- Stacking of FPGA (bare die) + DDR3 + PROM for military and
iIndustrial applications
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= Going further than flip-chip — 3D SiP integ_.f_a{tion for
‘hearing aids
— Through Silicon Vias (TSV)

— Edge Vertical Routing (Based on 3DPlus
technology)

C X cmos N )
APPLICATION FLEX
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events storage
memory

smart clock
(autonomous and
synchronisable)

001161

3D PLUS Module
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m———— e

e 1 T transducer on each face

e Pads on bottom for connexions to
the RF block

Pads at the top (energy + “rescue
operations”)

Specific anti-screwing fixation

Internal cube =8 mMmm X 8 mm X 14

rechargeable micro-battery mm (Target: 6 X 6 X 6 mm/ 0,22
Y cm3)

€20z Arenuer g0 uo 1senb Aq ypd-9edi-odpL L 0Z/5620922/92 ) L 00/0dA/L L 0Z/4Pd-8[oe/s8ouaIsju0o-sdew/woo ssaidusije ueipuaw//:dny woly pspeojumoq
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Stacking of FPGA + DDR3 + PROM without Interposer

Mémoires Puce

Bofltiers

de travail

Mémoire de

FPGA_ config_ur

ation

OoOo0n
FPGA/GPP

001163
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VOLUME APPLICATIONS

——

ng)

Jowy/:dpy woJy papeojumod

soidus|je-uelpl

- Mega SIM
- 5 levels within 500 um (in a cavity inside the
standard 800 um SIM Card)

2ju00-sdew|/Woos:

- DDR3 stacking for wide Bus (In process with
Nanium ex Siemens/Infineon in Europe)
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MEGA SIM

Jowy/:dpy woJy papeojumod

v 4 Flash

soidus|je-uelpl

v' 1 Microcontroller

-sdew|/woo’s!

v" Silicon Capacitors

9JU00

v" Oscillator
v 8 ISO Contacts on top
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To be embedded in card or key
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SIEMENS/INFINEON/QIMONDA
in Portugal with « e-WLB » 300 mm

v'For JEDEC qualification of the
WDoD

G—

. v'Resullts on the second semester
of 2011




e ———

= Proof of Concept — completed (2002-2005)

— European funding (25 M$) with CEA/LETI,
GEMALTO, ST Microelectronics, 3D PLUS, ...

= Process Development & Optimization of

WDoD (from 2006 up to Feb 2009) with
NXP/Philips semiconductor

- ® From Feb 2009 Prototyping with the RCP-
- Process from Freescale/Phoenix

= Functional Prototypes with DDR3/JEDEC
Qualifications (second Semester of 2011)

43




—Introduction
= Stacking of Rebuilt Wafers
- Comparison between PoP/W2W

and WDoD Technologies
- Applications
- Conclusmn
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Miniaturization for Consumer, Medical and security domains demands
very high interconnection densities and low costs . Reconsidering former
experiences: Hybrids,Multichip Modules, Wafer Scale Integration (20
years ago), PoP instead of PiP; we learned that the yield constitued an
Important part of the production costs.

seidus|je uelpuaw//:dyy woly papeojumoq

-sdew|/woo’s!

JUOD

The WDoD process only allows to stack Known Good Rebuilt Wafers .

Several applications in the medical and industrial areas have been
presented.

——

—m—

This importaﬁt'dens_ific_ation of 10, soon 20 levels per mm, allows to launch
extremely ambitious applications in the field of System in Package and
memories.

uer g0 uo 3senb Aq ypd-9edi-odp | 10Z/5620922/92 L 1.00/0dA/L L 0Z/4Pd-8lonie/seousis)
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Pressure
RFID Chip & Memory // Sensor

Signal Processing W
& Switches ;. RFID Antenna
y /7 Interface

RFID Antenna
. connection

Acceleration
&
Vibration
sensor

f " Cryptography

~=m Energy
Management

. PH Analyzer or
& Molecular Sensor or
Micro dispenser or
Impulse Generator

Ultra Dense 3-D Micro system with WDoD
Thank you for your attention

www.3d-plus.com

001171
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11- Electrical tests and Burn-in (LGA sockets)

._ -.

9- Dicing 12-Pick and Place + second moulding of the
moulded Burn-in packages
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2009 3D PLUS Proprietary and Confidential

001172




IMAPS 2011 Device Packaging Conference

Flow 3 — « WDoD » with Known Good Burned-in Wafer

= —

13-Stacking of the Known Good Burned-in 14- Dicing with larger blade
Wafers with the other 2,3,n...
.Known Good Wafers

Jowy/:dpy woJy papeojumod

elp!

9||e

sadu

-sdew|/woo’s!

9JU00

T =l . . 1 = =
e . . 0. = - 1

15- Plating (Electrless Ni + Au)
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Function / System Complexity
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