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. APS at aGlance

 Firstincorporated in 1996
« Knowledge-based company since 2005

* Industry Field: Semiconductor IC Packaging
 Business Activity: Technology Innovation & Licensing
* |IP Protection: Patents, Know-hows

 Products / Technologies Developed:
— Copper Pillar (CuP)
— Molded Interconnect Substrate (MIS)
— Flipchip Packaging

bd .
APSI where Ionovation thrives...
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APS Company Vision

“Revolutionize the
Semiconductor IC Packaging
Industry With APS Innovations”
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|IC Packaging Overview

In Electronic
i Devices

Laminate Substrate IC Package

b4 .
APSI where Ionovation thrives...




Semiconductor IC Packaging

APS Confidential

= FCBGA
7 MCM
A
PGA | Tes=ss=edns -3
BGA o
I.ﬂ i ML-CSF
_—— '
—7 """ aFp -\
- — E—"4 P
—F PLCC are

7 | HiPedPGA

Hi-Perf 3G A
=2 HICTE Ceramic onﬁw
= POP2
o 00000000
A P sc s2200

| ————}
weovwovwe

| 5%4 £CostiPe

rr—
- R
— ~) PORY
> = ———
SON m BL 0N mTRIT
A WP o

Sub Systems
Integration
i— assives
Integration
J—
Qoo Qoog
TSV @
P L Chip-on-MEMs
F2F e
—
m EmbeddedS

DIP, PGA, PLCC, QFP
SMT

BGA, u*BGA, CSP. FC BGA
Bump, Flip Chip interconnect
Thermal management

Stacking die, Wafer thinning
Au-stud FC, POP, FC CSP,
WSP, SON, QFN

Embedded Si, Face-to-Face
interconnect, bio-compatible
Materials& packaging , ultra-thin,
Thru Si via, substrateless pkg

1990

2000

©2012 TechSearch International. Inc. at www.techsearchme.com

010
EPTC Dec 7-9, 2011 Keynote talk . MK lyer, Texas Instruments

2020

Source: Texas Instruments




. |C Packaging Overview

APS Confidential

| IC Package |

Substrate

. .
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| Electrical Connector

Filling Material
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. APS Innovations

“Revolutionize the Semiconductor IC
Packaging Industry with APS Innovations”

| No-Flow Underfill | | Copper Pillar (CuP) |

Flipchip Packaging Molded Interconnect
Substrate (MIS)
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/ APS Functions \
[ Invention ]

}

[Research & Development]

!

[Technology Know-hows ]

!

[ IP Management ]

}

[ Business Innovation ]

[ IP Licensing ]

:} [ Technology Transfer ]

[ Joint Venture ]

( )
1. Copper Pillar Bump
2. Molded Interconnect Substrate

\3. Flipchip Packaging .
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Techno IP Centric Business

“Technology + Intellectual Property”

[ Technology Know-hows ]

[ More than 100 Patent Applications ]

[ 59 Patents Issued ]

[ 42 Patents Pending ]

**As of Dec 2013




Open Innovation Model
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IP Generation

- Patents
- Know-hows
[ ] A [ ]
~ ~
- Other firmfs [ Innovation 3 ]
. market :

s

License, spinoff,
divest

Innovation 2 ]

Internal

technology source

Innovation 1 ]

. Internal/external Our current
O venture handling market

A
GO External technology :
= insourcing Innovations

External technology source < « Copper Pillar Bump

Strategic Partnership olae _
- Suppliers / Manufacturers \ Flipchip Packaging

e Molded Interconnect Substrate

N

J

- Research Institutions

b4 .
APSI where ILonovation thrives...
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. Funding & Capability Support

- N N
A*STAR GET-UP Initiatives
- T-UP Scheme Capability Development Grant
- 5 Research engineers - Support for T-UP secondment fee
Seconded since 2007

. invention 7

A &
cash — ideas SPRIING
Institute of ideas — cash SIf =.'_3'f'.| polre
Microelectronics i :
A*STAR W Enabling Enterprise
- innovation

\
Research Consortiums .
oL Technology Innovation Grant
- Development of MIS technology
- EPRC 11
N / N /

bd .
APSI where Ionovation thrives...
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APS Innovations

Fine line/space <= 15/15um
Micro-via <= 50um

50/50um line/space Molded Interconnect
Laminate substrate Substrate (MIS)

Fine pitch
<=50um

Solder bump

b .
: APSI where Ionovation thrives...
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APS Patents

Molded Interconnect Substrate
US pat. 7,795,071
Filed on Sep 14, 2007

Us0f

07795071 B2

Copper Pillar
US pat. 6,578,754
Filed on Apr 27, 2000

US 7,795,071 B2
Sep. 14, 2010

a» United States Patent

Tung (15) Date of Patent:

(o Patent No.: US 6,578,754 B1 .
Jun. 17, 2003 az United States Patent

Hwee-Seng Jimmy et al.

(10) Patent No.:
(@5 Date of Patent:

T19% Love ¢ al.
6/1908 Love e al.

portion including copper is in contact with the semicondue-
tor chip and has a length preferably of more than 55 microns
1o reduce the effect of o particles f

(51) It Cl.
1L

21408 (200601

(54 6,369,451 B2 * 42002 Lin (54) SEMICONDUCTOR PACKAGE FOR FINE (56) References Cited
UCTOR CHIPS AND METHOD FOREIGN PATE PITCH MINIATURIZATION AND R IR
ACTURE . MANUFACTURING METHOD THEREOF U.S. PATENT DOCUMENTS
EP 0602328 A2
(75) Inventor:  Francisca Tung, Austin, TX (US) EP 889512 A2 (75) Inventors: Chew Hwee-Seng Jimmy, Singapore S4BL79R A ¢ L1996 “f““-'“ al . - 201827
(73) Assignee: Advanpack Solutions Pte. Lid, " s (5G], Ong Chee Kia pore (SG. 5,608,265 A 31997 Kitano et al.
3 Admnpack Sl . L., OTHER PUBLICATIONS t:l(sd] Razak Bin Chichik, Singapore SETTSI0 A 31999 Takayamaetal.
O, 6,528.860 Bl 32003 Glenn et al
e “Afine pitch and high aspect ratio bump fabrication pracess <6 - v <t al 267
(7} Notice:  Subject lo any "“"‘"““j ihe '|“'" "'”‘"; for fip—chip interconnection,” by Yamada et al., Electronic Assignee: Advanpack Solutions Pte Ltd., £:563,202 BI ‘1"‘“ “"‘ '.‘f.l e V6T
patent is extended or adjusted under Manuf, Tech. Symp., 1995, Froceedings of 1995 Japan Int'l Singapore {SG) 6784376 BI 82004 Huemoeller et al
US.C. 154(b) by 0 days. PMT lot'l Omiva, Japan, Dee, 4-6, 1995, New . . X . 20010017221 A1® 82001 Horiuchietal ... 174:260
pp- 121-124 XPO10195564. (*) Notice:  Subject w0 any disclaimer, the term of this 20030045024 AL® 32003 Shimotoetal. ... 4387106
(21) Appl. No.: 09/564,382 “Wire Interconnect Technology, a New High-Reliability patent is extended or adjustd under 35 0% di0ies A 102008 puketst
(22) Filed:  Apr 27, 2000 Tight-Piteh Interconneet Technology,” D). Love et al,, Fijitsu US.C. 154(b) by 0 days. 20050083533 Al 42005 Kikucki atal
’ Computer Packaging Technologics, In AP (Intema- . - o -
(B23K 35114 ional TAB, Flip Chip and BGA Packaging Conference) Feb. Q1) Appl.No.: LLB98717
a e
1006, 7 pages. (22) Filed: Sep. 14, 2007
* cited by examiner * cited by examiner
(65) Prior Publication Data Pri £ B A, Sefer
Primary Examiner—Tom Dunn . ‘Himary Evatuifiner—A. Sefe
Assistant Examiner—lonathan Johnson US 20080145967 A1 Jun. 19, 2008 Assivtan Examiner —Frmins Woldegeorgis ]
(56) References Cited 5\?11) Aftorney, Ageri, ar Firm—{George 0. Saile; Sicphen B. Relnicd US. Application Daia (T4} Aurarney, Agent, or Firm—Rabin & Berdo, PC
ckerman
US. PATENT DOCUMENTS o (63) Continuation-in-part of application No. 11/882.194, (57 ABSTRACT
(57) ABSTRACT filedd on Jul. 31, 2007, sow abandoned.
" 1L/1987 Allen et al.
D e camets A flip chip interconnect sysiem comprises and clongated 50 Foreian A s Priority Data . o
71992 Agarwala et al. pillar_ comprising two elongated portions, one portion : Appl y A semiconductor package and a manufscturing method
81994 Love cl al. ... including copper and another portion including solder. The Dec. 14,2006 (TW} coecciresnn: 951469454 thereol are provided. The package element has a first insulat-

ing layer, and a phirality of holes are disposed on the first
surfice of the first insulating layer. Besides, a plurality of
packnge traces are embedded in the insulating lyer and con-

A
A
A
A
A
A 61908 Wen el
A
A
A
A
B

§/1908 Sehre ceting electronic devices c ength of 52) US.C A3RI06; 2574666 25T/667;

31998 McPride 119 ;“‘“.‘]‘1‘5 “.'“"'“‘l‘““f']“‘”““l on the h:?{'“:h” '1‘!,‘[*‘)] length of (52) US.CL . . 3;52‘727{0 i 2 nected to the other end of the holes. The holes function as a

© 1000 Dt ol e pillar is preferably in the range of 80 to 120 microns. L 257710 25 e e e e i

1/ 123.023: 23 031: 257 positicning sefting for connecting the solder balls 1o the pack-

O Ay o o Mol ¢ Claims, 6 Drawing Sheets 36 43%111; 43 age traces, such that the signal of the semiconduciar chip is
) . (58)  Field of Classification Search .. A3R106, connected to the package trace via conductor of the chip, and

A1, 112; 2577666, 673, 676, 667, 668, further wansmitied externally via solder ball, The elastic

modulus of the material of the first insulating layer is prefer-

257/688, 690691, 708, 710, 678,
: ably larger than 1.0 GPa.

031, E23.034. |
062, E23.07

Vhﬁlll 7(;'] 777,783,770, 762, ('N ?JR
Sce application file for complete search history.

4 Claims, 11 Drawing Sheets
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|IP Strategy — Patenting

ETITE

Core Technologies

Power Mgmt
H

»‘u- . .
APSI where Ionovation thrives...
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|IP Strategy — Licensing

[ Licensing Strategy J
Licensing of
Core Level IP Portfolio Licensing of
Packaging Level IP Portfolio
AL _A
' N N\
Chemical / : . Consumer
Component salisliel flo OSAT / IDM Design Product
i Manufacturers Houses / IDM

Suppliers Manufacturers

bd .
APSI where Ionovation thrives...




P Strategy — Licensing

APS Confidential

Technology IPs

\ 4

Know-hows ]

 Design rules o
» Product specs
e Equipment / BOM
* Process flow
» Control plan
N\ * J

A 4

Technology-
Transfer

where ITnnovation thrives...

Patents

* Product patent
* Process patent

A 4

Patent Licensing




APS Confidential

 Commercialization / Marketing Strategy

Type 1 — Design House Type 2 — IDM
Market
N 4
Consumer Product Mfgr Pu_sh Consumer Product Mfgr
(Smartphone, Tablet, . (Smartphone, Tablet,
Game Console, LCD TV, etc) Marketing Strategy Game Console, LCD TV, etc)
> Engaging End <
Users directly to
Design btiouse drive adoption &
(Baseband, RF power amplifier, d d
Memory, PMIC, etc) eman

-
~

Integrated Device Mfgr (IDM)
~ ~ (In-house design & assembly)

Assembly House End Users drive

e " OSATs & IDMs A
\/ P 1 L \/

Material Mfgr > OSATSs & IDMs < Material Mfgr

drive material mfgrs

\// .
l

Material mfgrs license APS Technology
APSi where innovation thrives...
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Commercialization / Marketing Strategy

Target Applications for APS Innovations
 Baseband

 RF power amplifier
« Power management
« Memory

it [ .
APSI where ILonovation thrives...
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Commercialization / Marketing Strategy

Sliicon content: $20-22

HAND Flagh

Target e s
Customers

RF and FEM

$34
Combo-chip
[WIFRET/FM)

s i mage &y o
Toush Controler d E‘-:ns?:r: e

, " mot covarad by Nomua
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___ APS Innovations - MIS Substrate

Key Business Outcome to Date

5 Licensees
2 Licensees in Pipeline for 2014

Technology Impact
— Revolutionize Semiconductor Substrate Industry
* Novel manufacturing concept
* Improve product features
* Reduce cost by 20~50%

i Ll

— e — e L — — o — o — — = — —
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Key Business Outcome to Date

e 2 Joint Ventures

In China
In Malaysia

e 10 Licensees

Flip-Chip wafer forecast by bumping metallurgy

Elongated pillar bump

— Pillar bump wafers

Flip-chip bumping wafer forecast* *3D p-bumping included
Breakdown by bumping metoliurgy [12"eq wafers)
LB
¥ole Developpement & Fabruary 2013
40
35
i
o 30
z 2010 — 2018 Flip-Chip CAGR = 18%
3 25
k=]
o
i
w0
=
15
10 4 — —
51 — =0 — —_
[}
2010 2011 2012 013 2014 2015 2016 2m7 2018 CAGR
W Cu Pillar 3114026 3711601 | 4608 767 6350498 | 9309138 | 12498257 | 16677455 | 22960318 | 31515814 5%
M Lead Free Solder £40 621 1177525 1866 335 2909256 | 4028828 | 4876255 | 5186103 5257127 | 5388522 28%
W 5n/Ph Eutectic Solder | 3552 516 3491320 3097 417 1337994 1452 636 805 736 779035 763 793 762 788 7%
Gold Stud + Plated 3136 367 3151043 3270 383 3354 156 3479600 | 3657655 | 3652018 | 4081027 | 4312358 4%
Total 10643530 | 11531690 | 12842932 | 14951008 | 16270292 | 21837902 | 26454612 | 33062266 41979383 e

APSi

where ITnnovation thrives...
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Thank You
for Your Attention




