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2. Flip Chip 2

Computer
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CPU, ASIC, MMU. Memory Module, Mi

croprocessors, Chip Set,

Telecommunicatio
n

« Switching, network systems

(switch module, router, graphics device, PLD,DSP)
- Optical device (DWDM, LD module..)

» Bluetooth moduie.

« Saw device , TCXO , Crystal Oscillator...

Consumer Camcorder, Smart Cards, RF ID, watch...
Automotive Engine control module
Display LCD Driver IC (LCD Monitor, Digital Camera, Notebook, PDA,
Cellur phone, Palm PC)

Other Medical (hearing aids, implanatable device )

Device Bumps Di(?msrs‘)ze Burr(wan;itch ' Substrate Bog%'rr?)ize PKG.
AMD microprocessor 2,.000 15x15 226 Ceramic g? ig? 8&1‘:
Intel microprocessor 1.000s 15x15 279.4 Laminate 49.5 x49.5 | PPGA
1BM switching chip 3.821 18.3x 17.6 | 396 (interstitial) | Thin film/glass 127.5 MCM

ceramic x127.5
NEC CPU 1,849 17.5x17.5 | 250 Thin film/ceramic | 23 x 23 CBGA
Sun ASIC 1,000s - 200 to 225 Laminate 45 x 45 PBGA
IBM ASIC gff)%)és 18.3x18.3 | 225 Ceramic 52.5 x52.5 | CCGA
signal)

Fujitsu CPU 1,000s - 153 Thin film/AIN 93 x 120 MCM
Motorola 603e Power PC | 291 7.5 x 11 250 Ceramic 21 x 21 CBGA
Motorola 745 Power PC 458 6.8 x8.2 225 Laminate 21 x21 PBGA
Motorola 7450 Power PC 1,041 10 x 12 225 Ceramic 29 x29 C8CA
Trgansmeta 1,800 8.5 x9.3 - Ceramic 25 x32 CBGA
microprocessor
Seagate preamp(HDD) 52 2.5 x4.5 178 (peripheral) | Flex circuit - COF
IBM preamp (HDD) 48 2.8 x3.7 ggggh;ra\s Flex circuit - COF
Matsushita RF device 38 - 114(peripheral) | LTCC - BGA
Medical 50 5 x5 250 Ceramic - MCP
Automotive ECU 120 5 x5 250 ceramic | - MCP




3. Flip Chip Al &

(Millions of units)

2000| 2001 2002| = 2003 2004 2005
Computer 288 360 539 783 1,017 1,250
Telecommunication 72 144 283 609 | 1,057 | 1,632
Consumer 13 31 71 131 214 370
Automotive 301 328 351 395 460 540
Display 195 365 525 760 1,375
Other 14 | 37 45 51 63
Total 1,095 § 2,075 | 2,945 | 4,370

Other Cther
Computer 2% Telecommunication Computer 3% Telocsmmunication

Automotive

Automotive

Display

Consumer Consumer

Year 200 Year 2005

(Source :Techsearch International 2001)

Computer
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Flip Chip on Single Chip
Laminate Package(LSI CPU)

Single Chip Ceramic Package with
Flip Chip Assembly (IBM CPU)

IBM SRAM

Flip Chip Device for HDD(Saturn) i
(Source: Roadmap of Packaging Technology,
Techsearch International 2001)
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Telecommunication

National Semiconductor’s uSMD for

Ericsson’s Bluetooth module Voltage regulators

A MSC8101

Motorola’s Flip Chip PBGA for DSP

(Source: Techsearch international 2001) ,
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Smart Label, RF Tag and Automotive
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RFID Tag (Poly-Flex Circuits) Automotive

Delphi’s Engine Control Module

(Source: Techsearch International 2001)
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I Bumplng =29 :.1

1.2 g, PbSn, AgSnCu, AuSn, etc.

-Ade Tl Mol 2% Al, £ Evaporation
2. 280 &3 ¥ I : NilAu, NilAu¥| Solder Paste
-28 =3 £ ACF,ACA,NCPS 0|88t H X E2 2Hall HIE0 =0
AEZ Adel Telg AAl

Il

H o
3. Polymer Bump : Polymer + metal particle
-Ade T g 24
4. Stud bump : Au, Cu, Pd, etc.
- =2 Au 0| 2 Wire Bonding &4 RAI 238 &
Flic Chip Bonding
5. Gold bump : Au
-Au 8ol &2 ¥ TAB(Tape Attach Bonding) 24! & &(TCP) €2 COF, COG & &

ke

0
00

Ultra Sonic0f| 2| 8t
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lIl. Au Bumping 88 L Al &

1. 8ol AuBump

95C 200mj 25sec after strip(40um)

2kx  5.0rm 0144 8E-14-2091

TR,

o Wafer Size :6,8 inch

o UBM : Ti-W/Au

@ Bump Height : Nominal 18/ + 3/m

@ Hardness : 30 ~ 80Hv

@ Bump Shear : Min. 5 grams/mil?

@ Electrical testing and packaging available for LCD Driver IC

(Source :Microscale Confidential )
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2. 86l AuBumping S &

.

_le .
N T A s - Passivated wafer

passiation

-UBM Sputtering
-Thick P/R Patterning

A TR e S L

=

- Electroplating Au

-Thick P/R Strip
- Remove UBM

(Source :Microscale Confidential )
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Display

Kapton EN (38uwm lhk:k)\

NO polyimide window
Irmer iead (25um pitch)
. Copger (8um thick}

Shindo’s COF

Display:TFT-LCD
EL,PDP

(Source: Techsearch International 2001) 9



MICROSCALE

3. 8ol AuBumping Al &

Gold Bumping 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Millions of devices 1,327 | 1,432 | 1,788 2,245 2,802 | 3,465
Thousands of 200mm equivalent 1,486 | 1,609 | 2,007 | 2,515 | 3,134 | 3,876

wafers

1. Au Stud Bumpmg

(Source

4,000

3,500

3,000

2,500
2,000

1,500

1,000
500

(thousands of 200mm equivalent wafers)

@ Wafer Size: 4,6 inch

®© 2001 / Microscale

1kx 18.8:4m 9039

@ Bump Size : Nominal 80/m + 5 /m

@ Bump Height :

- Single mode (Nominal 70/m + 10/m)
- Double mode (Nominal 40/ + 5§ /m)

o Direct flip chip packaging available for SAW Filter, TCXO, or

Oscillator

:Microscale Confidential )
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95-17-2081

2000 2001 2002 2003 2004 2005

(Source :Techsearch International 2001)
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2 Au Sitrud- Bum;—)_ing_ég

Pad

/ _ Passivation
- Passivationed wafer 2 11

\Wafer

M - Ball Bumpmg
M - COlI’lI’lII'lg

Ceramic Substrate

- Flip Chip Bonding

(Source :Microscale Confidential )
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Uktrasonic bonding

Placement

@ Wafer Size : 4,6 inch
@ Wafer Type : Si, LN/LT, GaAs,etc
@ Substrate : Ceramic
@ Bump Height : 15- 25 /m
@ Flip Chip Bonding Method
: ThermoSonic Direct Flip Chip
@ Capability : 700 kpcs/month
@ Applications : SAW Filter, TCXO, VCO, etc

Top view of flip chip

(Source :Microscale Confidential )
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4. Au Stud Bump & Direct Flip Chip Bonding S &

1

Stud Bump l

— 3 Flip Chip
Bonding

Kerf & i
Ball Shear Chipping :—L Die Shear
| ———
3 . Undeffill
Void & Void &
Delamination uncompleted Fill

(Source :Microscale Confidential )
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5. Au Stud Bumping A| &

200
180
160
140
120
100
80
60
40
20

(Millions of Units)

O R N E sl co T s T e LS
2000 2001 2002 2003 2004 2005

(Source :Techsearch International 2001)
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VI. Solder Bumping 38 & A&
1. Soldér Bumping

@ Substrate : Wafer (6, 8 inch)/PCB
@ Solder Compaosition
- Production : Eutectic(63Sn/37Pb)
- Development : High lead, Low a particle, Lead free solder
1) Electroplated Solder Bump
- Bump Height : Nominal 120 tm + 3 /m
2) Screen Printed Solder Bump
- Bump Pitch : Min. 180/m

(Source :Microscale Confidential )
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2. Solder Bumping & &

@ Screen printing : 3% Flip Chip Technology it

Al/N/Cu (Au) Photoresist
Souttered UBM . i T clpenen el
[ e
Salder Bump putter _ .
(ANIVICu) (a) Sputter UBM {b) Apply photoresist,
pattern and develop
Device Final Metal Pad
Passivation ‘;
i BB Bty SR
Ceeeee e e .

(c) Etch UBM (d) Print solder paste

Cross-section of a sputtered UBM and solder
paste bump.

) ‘-5139"‘""5““ : ;NN}:%‘& rgy
(e) Reflow solder

13
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@ Electro-plating : Microscale Co. Ltd.

{a) Wafer preparation
RN o WY o W
. {d) Cu mini Bump Plating

{b) TiwW/Cu UBM Sputtering

!!

(c) Thick PR Patterning (e)Solder Bump Plating
(h) Reflow

(Source :Microscale Confidential )
© 2001 / Microscale
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Intel Pentium [II CPU

Top side of Package Bottom side of CPU Chip

Package method : Flip-Chip PGA Minimum Bump pitch : 210 um

Chip Size : 13 mm x 11 mm Number of Pads : 2103

(Source :Microscale Confidential ) 14
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Intel Pentium III CPU

28kV  158x 66.7ym 0818 86-29-2901 206kV BBBx 28.0ym B8B13 85-29-2081

SEM images of Solder Bump

(Source :Microscale Confidential )
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Intel Pentium III CPU

: Solder component : Pb97/Sn3
Solder bump L
, i UBM : NiV : 5um
S - n Al Pad Size : 56 um

Thickness : 2 um

$um pad opening size : 45 um

Passivation material : Pl 4 um

28kV 808x 12:Bpm 6802 '_f'~07782-2881
’ ”‘ +

(Source :Microscale Confidential )
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Intel Pentium III CPU

28kV  888x 12.5pm 8862 *87-92-2881
' &,

MICROSCALE

EPMA map data of selected area Ni
(Source :Micrescale Confidential ) 27
4. Solder Bumping Al &
@ Demand for Solder Bumping
Solder Bumping 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Millions of devices 821 1,062 | 1,423 | 2,02 | 2,80 | 3,737
Thousands of 200mm equivalent 2370 | 2,937 | 4.401 | 621 | 8716 | 10,31
warers 7 4 T
@ Solder Bumped WLP Forecast
2000 2001 2002 | 2003 | 2004 | 2005
Millions of devices 300 1,458 | 2,822 | 3,47 | 4,74 | 5,680
Thousands of 200mm equivalent 31 125 | 242 | 380 | 480 | 485

waters

(Source :Techsearch International 2001)
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@ Demand for Solder Bumped wafers (FC and WLPs)

& 12000
fan]
E3
5 10000
[a+4
>
5 8000
g
g
6000
& 4,643
& 4000 3,062 St
o 2,401 < e
o]
= 20007
—8 ) - ks A .t A CrelEs ) ikl
= 2000 2001 2002 2003 2004 2005

(Source :Techsearch International 2001)
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VII & oll Ni/Au Bumping 2 & L A| &
5 &6l Ni/Au Bump

@ Electroless Ni/Au 2 solder Paste Screen Printing : % Pactech it

Electroless Plating Ni & Solder Paste Bumping Process

Cleanung Electroless Au

Zincation Printing S alder
Paste

ElectrolessNi Reaflow Soldar

17
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2. 2861 Ni/Au Bump A| &

ID solder bump M electroless Ni/Au]

&
$ 14,000
g 12,000
2 10,000
=3
o
O 8,000
g
E 6.000
&
4,000
o
4 2,000
=
_§ 200 2001 2002 2003
= Thousands of 200mm equivalent wafers
2001 2001 2002 2003
Solder Bump 3,652 5,641 10,123 11,590
Electroless Ni/Au | 201 310 632 632
Total 3,853 5,951 10,755 12,222
© 2001 / Microscale
MICROSCALE
Vil. Flip Chip Bumping Service At &
No. Company Bump Type (UBM) Capa.(/%?)o o)(wt Capa.(zy(:’())Y)(Wf /
1 Apack (Taiwan) Scree”edci‘;'der (Cr/ 96,000 96,000 (solder)
Aptos Corp. . 60,000 {gold}, 60,000 (gold)
2 (Taiwan,USA) Plated gold (TIW/AW) | 50"000 (solder) | 60,000 (solder)
3 ASE {Taiwan) Solder (Al / Niv / Cu) - 315,000 (soider)
A Casio (Japan) Plated gold (TiW/Au) 2,400,000 (gold ) 2,760,000 (gold)
asio lvap Solder (Ti / Cu / Ni) 36,000 (solder) 78,000 (solder)
5 Chipbond (Taiwan) Plated gold(TiW/Au) 540,000 (gold) 675,000 (gold)
fobond t1aiwa Solder (TiW / Cu) 60,000 (solder) 105,000 (solder)
6 | Citizen Watch (Japan) Solder(Cr / Cu) 84,000 (solder) 84,000 (solder)
EM Microelectronics Plated gold(TiW/Au)
. s 150,000 (gold)
7 (Swiss) Solder (TiW / Cu) 150,000 (gold) (0
Fujitsu Tohoku -
8 Electronics (Japan) Solder(Ti/Ni) 96,000 (solder) 120,000(solder)

(Source :Techsearch International 2001)
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PRS-

No. Company Bump Type (UBM) Capa.(2000)(Wf | Capa.(2001)(Wf/
/Yr) Yr)
. Plated gold (TiW/Au) 240,000 (gold, 580,000 (gold,
9 Fupo(Taiwan) Solder (TiW / Cu) solder) solder)
Screened solder
iC 50,000 150,000
10 Interconnect (USA) (Electroless Ni / Au) 1
11 K&S Flip Chip Div.(USA) | Solder ( Al / NiV/ Cu) | 288,000 (solder) 360,000 (Solder)
. . 360,000(gold),
12 MEGIC (Taiwan) Plated goid(TiW/Au) 120,000 30.000(solder)
MicroFab Technology . 3 180,000(gold,
13 (Singapore) Plated gold (Tiw/Au) solder)
Plated gold {(TiIW/AU])
. _ 20,000(gold,
14 Microscale (Korea) scﬁi L(,':!is(\ad' solder)
Pac Tech Screenev('i'gaider
5 ’
1 (Germany,Japan,USA) (Electroless Ni / Au) 150,000 345,000
16 SPIL (Taiwan) Solder ( Al / NiV / Cu) - 120,000(solder)
-, . Solder(Cr/CrCu/Cu , 290,000(solder},
17 Unitive (Taiwan,USA) Ti/Cu/Ni) 160,000(solder) 36,000(gold)

(Source :Techsearch International 2001)
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IX. Flip Chip ¥ Bumping J|

E6¥3 TRV HAAF

A H}

Eax{

& =0

- A1 7} &% 87 : Evaporation > Electro-Plating > Screen Printing, =3 8] =&

-84 1% 2534 Lead Free Solder 7] 0]

- A FHA Low-o &7

.LCDE& AulZol %7l d g Hol &%

- PC Monitor®] TFT LCD % & 3}# 3}, PDA , #-7] EL 5 & -§¥ o} g
- Froi A st7] 3 9] Color 3t : E 4 > Ew g 51H > 4 Gray A& > Color 319
8 inch Color STN ¢} %, 8 inch wafer?] 300 um 34 A 2] 7|&
.CPU,DSP 59 | 8%, 1& A 2] 7|5 8o @& F v =], Chip Set2]

EHH S AY

. FAF A& Passive 2, REQ 14 1F 0 7% S To w2 ZYH A
- SAW Filter, TCXO , RF Module &
- Smart Label , RFID TAG 59 +2 57}

(Source :Microscale Confidential )
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