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Gold migration under high electrical field in Liquid Crystal

Display Driver Integrated Circuit

Student: Tsung-Ming Yang Advisor: Dr. Chen Chih

National Chiao Tung University

Abstract

As the demand of audio/video entertainment quality rising rapidly,
Liquid Crystal Display panel speedily replace the traditional Cathode Ray
Tube screens in recent years simultaneously the functional demands of
display panel for the color saturation, reaction speed and resolution
enhance quickly makes the Inner Lead Bonding pin spacing development
on accelerated manner to micro pitch (Fine pitch) through its control of
LCD panel pixels and the reaction speed of LCD Driver Integrated Circuit;
at the same time the requirement of LCD Driver IC package became more
strictly.

In the reliability issues, since the Gold migration caused by failure of
guality problem cannot be totally avoided at this stage; and cannot be
detected on time in the productive detection until the production be used
for a period then became failure, it demonstrates the important of
reliability.

Therefore, the experiment is based on the realistic LCD Driver IC
quality failures caused by Gold migration, and for the process to do the

necessary observation shows the follow-up prevention.
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1-1 Liquid Crystal Display Driver Integrated Circuit3 25 5w /i
Liquid Crystal Display Driver Integrated Circuit(LCD Driver IC) 4 % =
FiERT RS FA RA S #7504 K(Tape Carrier Package) ~ %&
&b 7% & 94 %5 (Chip on Film)feztsg 24+ & ¥ 4% & 3 4#5(Chip on Glass)= 1
BenfR g 2N o B V4K (TCP) 5 LCD Driver IC3 5 5 2. Foplv» 2R F )
FLRTFAESE ') F BAES > # Flntegrated Circuit(IC) R iE
AR Do kg ? o LR F R RIS AT R34 Fla g
B 3137— LCD Driver IC4f 2 jir— B & 3% 54 2 (COF)» fo pEF o 0 5 2
TFWFASI AP ETE - Fag BN 3 -ﬁﬁ}?'fif%ﬁﬁ?ﬂiﬁ}'i%i&fg% SR
£ HEHT(COG) 7 & & 4cLCD & 4 pdi & > 11 & 4 b4 fobr ] T B

(Printed Circuit Board) 7 * 12T &4t pt = $LCD Driver IC 4 £ H i ip

1-1.1 TCP(Tape Carrier Package) # # ;%\ 3t%
B A E(TCP)R> 1968 & % M4 B 2 8 41% #4 p &4k & fiwg B
dehe B IC H %S Ve B TOP enfi s 4 5V A At ie # 1 0 = K B

& 1-¢ 7 B I ped=(Polyimide) ~ # ¥ & (Adhesion Layer){-4¥ i5(Copper



Foil) » 4=l 1-1 TCP f COF #rit48 % 3 A4 A 4R W - H i 2 A
Bt Fi 5 1% BG ARy (FAAH o @ % 42% #l(Adhesion) ¥4 5o R I fikhe

Sd BREEEMD & o

TCP COF-Sputter/Plating COF Casting
(3 layer) (2 layer) (2 layer)

Polyimide film Polvimide fil
imide film
Adhesion Layer (e ss) (g5/38um)
{10um)
m
Polyimide film A Cu

{75um) | I

®11-1 TCP&COF it 2 & 4% A 1 % 1 B[ 1]

1. TCP thR HALa & 3 A 305 (1) HEEF S A (2) 22 & L4
f2:1C o
(BT SR — 5 - B0 BT 5 Rl i 84 3 e fy
TEOR > Bk RARES A S A L A dp i A 35mm
48mm - 70mm % = 4884 o 2 4] (75427 44 B 1-2 TCP&COF

B E A A AR AR



(DPolyimide film punch — 2 & &% Polyimide film + #-i#i% * g

AA

S ¥HEIL S B 393 2 2 |C e 23 1 fiRL en 3N punch
Kk o

(@Copper foil laminate — #-4F ;54- Polyimide film 12 4% 3% 3§k ¥ {5
BB E TR o

@Backside flex coating — #-% & 373 4 & 2% 4 #5495 o
@Photo-resist coating — »;E# % F > AR - B R AR
kS fE o

(HExposure — M@k ¥ B W B fER RELRL BRI L B
PRt UV RSBk Y B h R R (TR R F o
®Development — #-2 & &6 UV sk 2 f2 sk fe 28 (> 2 NaOH /3 2
i%j%?%%ﬁﬁ%mo

(DBackside resist coating — it 748 %] % L -2 23 ol VARG
M $h el 6 B R R AR A o

@Etching — 124 %] % -4k §57% (315 4 %] 1) R B 25 o

(DResist removal — #-% & L fe 2 4 W10 55 4k 2% 4| K,% °
(OPlating — #-5 48 %] {8 a1l B4 N3 L G 4 B K -

@DSolder resist printing — & * fe 4R B ] 3 782 20 E R AR R,
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2Tape slicing — #-= & 2+ dlfeauF 2 &2 =% A& 35mm ~48mm
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@30pen/Short check — #-3%*7 43 (1A 5-i8 (7 B % ¢ Open & Short
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COF Tape procress flow
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Exposure
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Development
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Development

Backside resist coating
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Etching

!

Etching

Resist removal
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Resist removal

Plating
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Plating

Solder resist printing
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Solder resist printing

Tape slicing

|
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Tape slicing

Open/Short check

!
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(2) % & 4 ¥ 4|42:71C — 4 LCD Driver IC 5 TCP ~ COF # COG
it i r IC Fehg B G 1IC Bt d a4 38 Af b hT |5
Brif decnffde o QTR RT 54 B 1-3 & AR ARR] o

@OWafer clean — i & & wafer 4ed1 + chi i & #d g i
@Sputter 4v45/Gold — 12 iRk = 343t wafer F g+ - & FE ik
B MLIERE > LA - REEDERIAT R o

(®Photo resist coating — »& 48 % f# > 7%t wafer * % F — & % ik
Bk ke

@Exposure — g 3g L K g W fRA7 R R LS B s &
VAR ATH UV RSB E § R B ] Rk LR TR AR T -
(ODevelopment — #-= i UV s 4 ehk e 38 6 v i A% 22 o7
TOEF AR Rk o

©Gold plating — 1 * T f& = 40> ;530 wafer 4881 > T4 4
15um E 4 o

(DPhoto resist stripping — #-7 £ 15k [E 17 35 4% 2 7% 4| e

@®Gold etching — 144 %] i #-i=>> wafer + §45 fi+ § chg 3 g o
@445 etching —rsde %] i -zt wafer - w5 iR dhscds 3 o o

@OThermal anneal— 1 & ;g i3 L éh= N3 £ & LB B o
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2. TCP eit sz
(1)p 31 %r & (Inner Lead Bonding) — i# * CVD Diamond Tooling
R 500C-BRT S HEEFRF Y S 0.3~0.5sec & F it F
FABE PG gy o R IC L g WA A L 5
KRN I grfe & B § oRlm e 51 MR & F8 4o 1-4 TCP

Inner Lead Bonding 4 f# ] #151 -

Before bonding Bonding |
. Head dropped

L1 Tape L1
— R
Clamper I
Stage up ' @
After bonding Bonding
) Head force
o5
P
. = =
iy
Chip
@ No mo‘\/{e @

®1-4 TCP Inner Lead Bonding 4 %+ X, B



(2)#% % &£ (Potting&Curing) — #-2 % = ILB #|#2e02 5> & * Tk §
Mg ILERER R e 8 Bep Sl e B AR IS B R R H

L uéilj fg_;éé‘rr%m»{% o

Dispenser
‘ — Epoxy Resin

IC

B1-5TCPA &% %7+ & B

(3)% %+ ¥ er(Laser Marking) — #-2 % = Potting&Curing #4214 &

= __, r‘H_“‘_'
B EFm O NS ASR %”%ﬂﬂ

F_L

" Laser k#4713 2. F g

RAET E R A 52 4 A ek o

(4) A 5d i Pl (Final Test) — #4t£2 $ 2 & 53817 & T it b e
Bl o R SR 2 PR S RIS L2 FAE LA R
LT R D 0 R BBRIRATS ¢ SRR > R X A S R

DR B Y S RS



(5) ¢ Bts B (Inspection) — 2 A B ¢ * sk & kg sk $10X~180X > #-=

&R R A S B A 5 e100% B o

(6)%iE8& ! § (Edit&Package) — #-2 %2 & %> &% & h& £ %

iﬁ-é’jﬂ 'f'ﬁ%’;ﬁ"g_ﬁ’% lév%; ’ _ﬂ q__‘@“' ;Libr'rv"‘l l—h %'\ °

1-1.2 COF(Chip on Film) % & 3% i 4 5
LCD Driver IC % 33 &8 ¥ & =0 2t LCD w4 » 2 ¢ < 2 5 LCD
BT o LR FAL PRt S AW SRWLFHEELEEZARLCD
WegHers AR s hading 24 B4 dmB L4 COF 7%
Bt - F 8 27 A AR RART RIS K A HRF S B A R R
LCD #ice A js»> 2004 #2673 COF ¢ B¢ « 2 5 LCD mfremjie* 7 435
AR~ L FPAFEFZTRE AP d N Fyrenk £ P ok REF O 4
FfR¥5 R Aot £ R R R0 2 A RdE e ] i $ T > COF chif EHjive &
BB~ TCP 41845 » & A4 2 A K endjird Jit o
COF ehgirt 5 F ;C A At * + &= Bgdhsi-2 2 Rk

1i(Polyimide)fr4k i5(Copper foil) » 4-@] 1-1 TCP 4= COF #t 2 45 F ;¢ A4 &
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MR B8 A ATz A48 - 45 1% Polyimide § e
Hoogd & RJLES o MRS R NS4 SR 0 M RUE RS Sputter/
Plating method - ¥ — &R £ R 2 43 e i > ‘50 % & mJZ 18 > coating
- & % i e Polyimide Layer» & {¢ £ (S5 (& = = > fiL 5 Casting method -
285 4 Bl1-1 TCP{-COF # 14 A 4+ A +1 % 1l -
1. COF Rtttk tke 2 (NI EHEF S AF Q== & HRAENIC -
A AL+ TCP & COF #7i¢ * ch ¢ 8- ko 8 ¢ ez & 8 4 COF
i S S AR S 2 4 0 25 Adhesion Layer - # A
B E R 55 60um > @ TCP % 120um » COF 4% F 7 lnner
Lead # ¥/ 7 7> i3 Flexhole > © 3 Face downtype % 4% o 4
® 1-6 TCPvs COF 2 &3a SHH -1 COF * 2 gtitfs s 5% A4
| 1T Az A A o TCP < /] £ > 2 & > # Copper foil laminate -
Backside flex coating - Backside resist coating = i #]42 - 4- ] 1-2

TCP 4r COF it .45 3 % i 4r 14200 A2 B #7 7% o
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= TCP (Tape Carrier Package) = COF (Chip on Film)

Resin S/R

Adhesive

Flex Hole
Device Hole

B —
N —)

1. Device hole & Fingered leads 1. No device hole
2. Total thickness (—=120um) 2. Total thickness (~60um)
- P1 75 um - P1 38um
- Adhesive 12um - Cu 8um
- Cu 18 um - SR 15um
- SR 15um _ _ 3. Adhesive free
3. Laminated structure with adhesive 4. No flex hole
4. Flex hole 5. Only face down

5. Face up or face down

@ 1-6 TCP vs COF 2 %

11\:\«

5 B
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2. COF 3t i 4%
COF #5842 TCP 4tz 2 - o U T AR 4-4H P By
% ILB 4r Potting #k k3t 5 > 58 5 25 07 e GRLPT o
(1) % & 7 51 %r#: & (Flip Chip Inner Lead Bonding) — # 3 IC ¢ 4
#% 180 & {4 k4> Bonding * 2. CVD Diamond Tooling + » £ 14
FHA400°C-F BT > BEFRF L 0.3~0.5sec > i {FHEEF N
AAE R Iy Y o e B IC 1 g MR R £ E B0 1R

SRS e & BLR S o R 51 4P 3 0 4o 1-7 COF Inner

Lead Bonding 4 ji# @] “777 °
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Before bonding

After bonding

Chip

No move

® 1-7 COF Inner Lead Bonding 4 f%7+ & B
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(2)4 % &% (Underfill&Curing) — #-¢ = & ILB #4214 5 » 1 445

3 C e T F A B 1 £ I g2 b RIE > ] 1-8

COF 2 &5 %7 LW > & ¥

~

D3R F MR P AR E BB IC P

M2 HR LG ERREERT > NE P RER Sk o

Dispenser
Underfill L IC
F===£L:Liééézﬁ
COF tape

® 1-8 COF 2 &3 % 7+ & Bl

1-1.3 COG(Chip on Glass) #.33 &4 & & 3% & Hi7

COG # - f8:#-IC & Zhirdp 37 s 4k enh e 55 39 > 1% & & (Flip Chip)

HprR-E G ELHSINC K7 B PEITRACH P F e &8

LCD 5 1 4§ (Indium Tin Oxide):d ; & * i & A7 B 1 g5 > o 32 fhir £
W E AL s I A & 5 4% & H(Chip on Glass) » 4B 1-9 #77 o #

¢ B2 87 B (Anisotropic Conductive Film)2 - f&#-% 7 k3 2§00 £
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f i ttg @ Film chAd & 0 4R 1-10 - E 32k F chig 4 5 4%, 4 & coating }
- % 44 (Nickel)£ 4c + - & £(Gold) > & {5 £ ** &t & coating — & & % " - 4%
/&P hi g ACF P R 3 X - ThR 4 gl A8 EL k3 7
/2R FAELSL Y £0Afe P ITORDE S < weBl 1-11(0)E T
FFIEATIRO)ETR I XRBHAEEIR -7 FT T B0t a S Gk
PIEiF st & MBY Bendh 3 2 A4 8l R AR RA &7 Fufd o
Yo B 1-12 #7533 COG edt Kindzs 44 B 1-13 -
(1) — L#3L3 &4 «h Bonding area #if ik e i¥ o
(2)7g B+ — % ACF p: &3t 333 2 4 + ¢h Bonding area -
(3)#E# — # ACF F i & g
AEERA; -8 — #1C fsd 180 & 5% ¥ L A4 ACF 1 12 > il
A% R PR L Pt 0T o
O)r 3 B&E — B ERERDD RS
(6) % =
COG #g5 &~i~ FIARf * ~ MELLEE > R HE < PRI 5
T1oFgR*3N A 42 LCD el » A F- 3 IC A DR ‘G -

-

wCOG+ s@g* > |CiR*ER Fe] 2wt
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Au Bump

LCD Panel
Electrode

Glass substrate

®1-9 COG = &t & Bl

"

F1-10 ACF %7 43 4 M[2]
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Bump

Plastic core Conductive
Particle

s

/
Ni / Au/
plating

Glass

B1-11 (@) 7 4+ i@ 7 L B(b)E T 4+ < R A Hid B[2)

%% 4% @ L AUBUMPR 3 4 Bl IR %
BI1-12 F AT 7 %5 L i B2
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[ step2 |

2 B

1. igi% / Cleaning ,
ACF Lamination

[ step4d ]

3.9 £ 4. TR WA= §
Peel off the Separator Alignment/Pre-Bonding

[ step5 ] [stepb ]

A

5.1 E&E 6. 525 / Finish

Final Bonding

B11-13 COG 4} % # ji 42 B[2]
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1-2 =3 648

"LFLCDG o it g o 2 > dod e foR S F RER ~ fRTR
oo Bt s A Tk o @ (FLCD Driver |Cendt s Hjiril-i# = d TCP#
# 5 COF > * { 4% Fine Pitcheng &-3%3t > » FpB4ed 2 A &V &b
BB 4L e H v 3R 4 sefit;l A & ¥ Pinto Pin Short» j$LCD&  + #T & 31
IR 5 A AeBl1-14 LCD & 47 R WA 2203 » @ BHEZRMDZE 7 0
P df F %Lz ¥ hLCD Driver IC » & ¥ 3% Driver ICsh% & & Pin
% 4 Shortehii % o Gd “BLenpl R 2 Heila 47 0 & % T 5 B4 SEMAr

EDS > 2|47/ 5 £ 37 134 #7:8 & 2 Pinto Pin Short o 28 7] H 4 4 # % 2L 4 1

P AP on AR TR RSAL I AN TR AP I BB L o0 fRE

W BB LAY TLFOIE R R BT AR BB L A

B11-14 LCD# 4 % 4 4 »cHi s
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“73) & & # (Electromigration)»< /& € 4p & B G+ A 4 T
T% T & 2 FICPR G o TRHB IR % 5301861 # Gerarding- $45 f 88 &2
A e &7 FR oom BRI R A R1970F & > FIF R T R
PER I FA TEBPHRRY AT EFLARAT LI IR EE L4

BERY chR 3 P BB S T T A2 LAz (Hillock) > & &7 - L ET

T 0 B T AR ETEL N AERR > i 2 L A x[3,4] 0 K BT B M RN

FPHFET R FELFATALRFRNHERALL AT RRBORZ AR
Fehdded & A0 R = A @ 5 (Drift velocity) 5 21[5,6] & &4 i 52 2y
W heE RS *g T + & #céi(Scanning Electron Microscope)i. % &
T+ b (Electronwind)i®* & » 8 BT D R+ HEACES T 2R FEH

R RE T RS sl -

22 TRPBehSE 4 2L E S L
TRBHE S AR AFEEr 4 A - FL T 3R 4 (Electron

wind force) - ¥ - f& 5 % ## % * (Electrostatic field force) - & + b 4 &4j

21



- B BHHAL S LIRenEY TR DS A S RS T AR R

Eﬁ_%q\;ﬁjﬁigﬁ[n,ﬁbﬁgiﬁﬁﬂpg%}%:! » 7RIk 5] 4 (Dragforce)

THET A LE ST RS R DT B NEY S A s 4

Ed ApM ihe ped [4,8-10] 0 £ LB HFDH

BEHRF F iR

PH AT

Ik

(J) 7 o474

J=Jdo +Jden

:—D—+ZCM F

(2.1)

HP % - 38 5 JpE_ v £ i # & (Chemical potential gradient) 2 # ¥4

e
oX (2.2)

B d N R S B ST L fvE T

gt
A
)<
T
_H7,
ﬁ\‘?ﬂ
3
1
5
4y
2]

Pétl't‘?‘;m““fr"%i(}%'—d‘% (7 xg °
Ja® & 22 8% F iT% 4 5 2wl i # % 4 (Electrostatic force > Fa) ~ & &
k 4 (Electron wind force > Fu)fe > 2t =

S FEITH 4 A4 i F Ao TN o

22



=Y CM;F,

=Fy + Ry

(2.3)
EZ"

g ¢ EL T3 25 5 »cifh #ic (effective charge) »e3 &+ T /7 - eEchak

&k - BRI ATHFESNITH 'r’—’LrE"’ﬁ 4 o YFHPZF LA 7P| EH 0T

FHuntington = 3 ¢ > %k 1 - B 2F £ & e e 29 @ [11] 2

2470 - 2 BT BB fER LG 2B RPER A AT F N 8

&Y

\4

S g Bz L f e R AAAA L ERRF LTI e d IHED %

d 29 P OUBFIR AR LT BRI BARS 5 2 AR hARE o



321 & § e @ [11]

Temp.
Moetsl Ze range (C*)
Moble metals
Gold —9.5 10 —7.% 8501000
—8.0
Silver =21+ 5 BID-E9D
—83+ 1.8 795900
Copper =55+ L5 B45-1030
=48+ 15 B70-100%
Alkali metals
Lithiwm =251 =16 S0 1060
Sodium ~-33+07 45-Ra
Diivalent rnetals
£inc )
[ to ¢ axis -23+02 366400
L to ¢ axis ~35.5 + 0.6
Cadmium | ~20 402 215-290
L —d4.0 + 0.4
Magnesium 20403 500580
Trivalent metals ’
Aluminum —30tw =12 AED-540
Comparable 450610
Indium — 1L 115150
Gallium
(liguid} —1.3 18-312
Thaltium —40 4+ 0.5 233=-303
Transition metals
Mickel ~35 10— | A0
fron +2+1 TO0-1 30
Caobalt 416+ 03 1260-1360
Platinum +0.28 4+ 0.04 1430-1670
Refractory metals
Zirconium +0.3 8301730
Uranium - 1.6 + 0.1 830-1 100
Quadrivalent metals
Lead ’ - AT 250
Tin =80/ 190
Tin - 18 1RD-213

24



3-1 3 S

AEHDLEH e ZCOFAF ~2 A £ MM & P frR S LB o

3-1.1 COF & = #7142
* 9 %2 . COF £ 2_ 3% 3+ » 4rB)3-1(a)COF Tape layout drawing (b) =
COF Tape P 3!%rk 2t 7 LB > >t N 31 Yr e 5|2 R 0 % 5] B jE
25um pitch » Fe PF 1R SRR 5 A E R B P IR P S G 2
bl MoBRUERTRBEZR-WERF P AAFHLP > WiT3 72 5 L
= (Semi-additive) > 4r§]3-2 #77F
(1) Polyimide film — 12 Polyimide Film 38um 3 & 1 -
(2) Sputter & flash Cu plate - 284> V4t - B & cndF s &+ & -
(3) Double side dry resist film laminate — **#L 7% Gt = 3 G 3Rk - K
§o 3 kR o
(4) Double sides expose — s 3k ¥ 8 B f2 B O EL L B A D
eE o RSP UV S BRI L i 3] R IR 7R B R R

X‘%O

25



(5) Develop - #-2 &2 iBUV L B j7 ek FE 30 0 103 &4 122 AR *
Bl fEenk e o

(6) Circuit Cu Plate - it 845> Vv + K dr £ o 481 H8umidy -

(7) Chemical Pl etching — 17 iv 8 Z 3| #-c B 3L iz ¥ 4 %] 21 % o

(8) Resist strip — #-7 & ek pe 1y i 5 2% 4| “,f °

(9) Etch flash Cu — -3 b 5 Apeinfd 3 4 2 1 F Fip 0 o

(10)Finish Plate — = 2 = 3% 2 4F 5B £ 12 1 F4R4% F 47 90.2um » & 12

£ g G- KPR ST HNPR-3300% 4 » s R o H B4R Fl 0 4

B3-3#77F o
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—

o’

Chi

(b)

Test Pad

®]3-1 (a)COF Tape layout drawing

| B8P By

7

COF Tape p

)

b

(
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* Polyimide Film * Circuit Cu Plate

= -

* Chemical PI Etching
I I I

* Sputter & Flash Cu Plate

* Double Sides Dry Resist Film Laminate

* Resist Strip
I [ | [ | [ | |

* Double Sides Expose

» Etch Flash Cu

- v e .

FEFEPEPE  sousueie

B13-2 COF i 4% & = 4e 2 g iTin 42 BI[10]

Sn (0.2um) S/R(10um)

Polyimide film(38um)

F3-3 COF i ir & 1M
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3-1.2 A & K2 55
#-9 %1% &2 wafer » # * Sputter/Platings= ;¢ » 3484 + £ & 415um

BhE LB > i COFZRERR ™ o JoRI3-497T o

15um Au-bump
Sputter - Au layer
Sputter - Ti-W layer

Passivation

Si

R34 & BB EHT LW
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3-1.3 %. gp B 7 4

=g 1

Bt R S L 5 P ANamics 8462-21, H AR F I 4

% 3-1%77% o

Iltem Unit 8462-21 Notes
Viscosity mPa.s 530 10rpm,1 min@25°C
Leveling propaty(means contact angle mm 5 5mg Potting diameter@25°C
Penetration speed@70°C sec. 44 G50um,L20mm
Gel time@150°C sec. 124 @150C
Init. Q.cm 4 4E+16
Volume resistivity 500V,1min
after PCT 20Hrs | Q.cm 1.7E+16
Dielectric constant 3
Dielectric loss tangent % 0.8
Electrical conductivity puS/cm 17 after PCT 20Hrs
Sodium content mg/| 0.01 after PCT 20Hrs
Chloride ion content mg/| 0.1 after PCT 20Hrs
Coefficient of linear expansion ppm/°C 71
at TMA
Glass transition °C 118
Bending modulus GPa 29
Bending strength Mpa 60

% 3-1 B LR A [11]
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T\

Ju

3-2

s ESPT-EY

ARG ARE AP BHLF A G R HANAELET HA

» =
Ripos % - R 5 FFEF2ZWT 525 FHRFBD 4@ PIFES
BRERET 2B o 53 B35 245

—~

Yg\ %,% :‘?: 156; /::"%ig] °
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N Rk F o

WMEABE B TR
2 % t z Particle

A 4

FEEREEERERESA L

A 4

300° Céi Az m 24 £915~20sec

|

5 e S & h Fe B AR

A 4

EpoxyB#t Elit & k #v
MR

A 4

130°C# ¥ 20Mins

|

120°C#g % 8Hrs

38 E A 3 A A

(40V/ 85° C/85%RH)

I-V curve & R 45 #r

;

IR B AR T




3-2.1 FH B
e B AR B iz RAB DR 2 FF % 2 2 1P H5 853 e

‘FF\' % % [n'lii:aﬁjgag

~E

S
B

Ric#g F o™ H 5o 2 # 2R 3 9300 Css

w
# + 2300°CH F 4 £ 915~20sec > P ahH_i# ot 5 F £ @ + Particlew 12

B RS RE P AR P PR RN SR

-

WL T R 2 F & S
£ #5(COF-1000)#-i 8 © ;=44 Particleshd » ¢ COF 4% » 12 % :2400°C %
BA100N= X > 8 COF At di s %rt crdf i A 5 Rl 16 » 7 8 e jkwg )

Particleg, & t & MBE T &8 £ H ki > A3 o3 chp 318 & o £ 3%

-

TORE R F Lm0 P o fhe BF 3P ANamics o 7 e L E LY

2

$#8462-21 11 dxm R R-iEE ¢ XA NGB L P AR SR HE A L
130°Ceap 2204 4 & i T4~ Rt > Bofd L 58 - if = 8T /| pFis

120°C > = & B B 9 5% o] 17 o
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Z B E%ESE 2T AT Bondingyt e b2 H- 3 50 £

MRt ST R AR ROT BE AAE PRER 5 B 2 B

B ROV R TRE AT T R FAkk c RS L R

;I";!t] 4OV%F§\E/))—§II——)@E£ -&\—_"m36-ﬁ5€,‘2$‘ _/_‘I.'{E‘;E]OH‘:' j&_,ﬁgﬁ

ke

&8 385 C8%RHAZF Z54 P » 4wl3-7 # Hvid 4 £ 4

%“
4,4

B o

Power Supply

*

Chip

R13-6 §F S 5 il

&h
=
e
=

34



|HOLINK

B 3-7 Temperature & Humidity Storage Test Machine
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3-2.3 # B 4o plES A T

d 509 B P2 #oi A7 5 Polyimide + 52 5% 5 970~80% » ¥ 5
Bonding & #i+ #7 rIC4 & B EE R § ~20um(4-B13-8) » & 173 i+ F s i
B2 RERP RSP AR d o T o v ou e B * NIKON MM-8001

=

DEAAED L e 4R o d 1 e T RAF (1) HAoPIZ ICE § s AR

@an

'

(2)Gold Bump#? Gold Bump & ik j o 1 E &g jiedisc + 12 & d 25X~500X > 4

B3-9 FrrH B REd g BB /HRAp f Suip BB T o

SR Cu

IC

~20um

Bump N\

BI3-8 COF# £ = & 45 Bl

Pl

#®3-9 NIKON MM-8001 £ & ficsse
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3-2.4 Mini- probefrl-V characteristic curve & |4 7
ABRFRRBESFL AR BB LA oA g A ERGFFA 4

P BP Yz Bepppfid  F =B F F LB, b Rap g

Gold Bump F # %, % i7#x _Pin to Pin Shorts & & 4% & » & {& £ 2 Mini-Probe

v

A FERA SRS .

3-10 Mini-probe & I-V curve machine photo
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3-2.5 P gk A 5
BRI Y o md 1L B RS Al ET S B 4R
SR 1 (T RS A 47 o B L R

a]r ﬁir}éigﬁij&.ﬁ%xf @;;g,;ﬁ

S EnS B B SREL ¢ M R Rk - RPFF R

(\7

£ & B 17 58600 ~ 1200 ~ 2500 ~ 4000SiCF) A wf= e > F7 fren™ 3
Ad B P OEET G P HPRBERFFE W3- EFFAES 2B L ®
Fr21um~ 0.3um ~ 0.05umeng 484 i T3k o @ 15 5 B AREL L Tk F A
Fo b BLEEHE & B AL G 0] 3Eum o 2 i 18 e PR LA 1T o

B il Mpe kg o PRS- KA O B REYF L R L
Scanning electron microscope(SEM)gLip| e 3 14 > 4oB3-12 - 5 7 Fr iR
PR FE M > Az 2 Transmission electron microscopy(TEM) == 3¢
YeBl3-12 0 T B 4 £ F B g P47 0 £ MSEMi
Mo~ 47 0 ¥ ¢k & 11Energy Dispersive Spectrometer (EDS)ia & #7328 & 4

TR A Al G o
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S

Bump Lead
q Chip F N
Resin

FI3-11 2 247 o )

JOEL J5M-6701F

Resolution:

1 am@ls kY ) 2.2 nmddl kY
Magnification:

25 ® To 650,000 =

Acc. Voltage:
0.5 k% To 20 kY( in 0.1 kY step )

Sample Size:
40mmidiameter) ® 30mmiheight)

Movement Range:

w/AY /2 = 70mm [/ 50mm f1.5~25mm
Tile:

-Eo ~ 60o / Rotation © 0o ~ 3600

B 3-12 SEM machine photo[15]
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JOEL JEM-2100F

Resolution:

lattice image 0.1nm,
point image 0.19nm
Magnification:

50 To 1,500,000 ¥
Acc. Yoltage:

80 kY To 200 kv
Camera Length
20-2000mrm

Sample Size:
2mm in diameter

Movement Range:

w42 = 2mm f 2mm 30, 1mm
Tile:

3250

B] 3-13 TEM machine photo[15]
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A5

Sed PERES

T RRPRENRLAE S

F BT Ed A0V s g 85 C85%RH e B ¢ » & (7
Temperature & Humidity Storage Test(THST)4 %]*+ 5 i#E96Hrs ~ 168Hrs -
336Hrs ~ 504hrsts » 1 B EMCEBELEE f P A G kw o d Bl4-18 P 2R
R A K BV Ay R P SR BUPIRO6HIS T 168Hrs 2 B > i B A o 27 4
WA A 4 7 & & (Delimination)s % o

30 & 5 B4 B 4 & (Delimination)shi & R F1 5 0§ R 4
FANR PP EB g Sd REALRARHEFNR T A > ® FICOF e
HW AN R R RTRE A mI R E RS Y Ao md g E LG
FPEHEFRS ORESHAZ R E LK R AN T A0 ik DK
BRI E R RN FF T SERR BORDIEF T p AR iE AR
P A gt o MR REERGT N T F RS AR R YO & L i
0 4oBl4-2 COFZ "t 54 » Rl > £ 4t 2R F R Rkt B o
45 ¥ AL 7 ehCoefficient of Thermal Expansion(CTE) %) 5 16ppm/°C > % %
#7q enCTE X 5 70~80ppm/°C > £ B cnCTE X 5 14.2ppm/°C > & 3 & £ i
CTE% 53ppm/°C > Flm ¢ ¥k ¥ P& & ¥ 2 % & 24 » & (Delimination) -

Foh o 4rR4-3 BRI B KT L5 2 KiERT LB
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BT FRPFE T 2 1008Hrss > F AT A P riTn g (WL £ TLHL P
oS 1 ERMET VEQRIIEGG - AP TAZ R P OEREE A

B4-4 =7 o
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(@)

Before
HTST

(b)

168h

(c)

336h

(d)

904h

B4-1 (a) Before HTST 2.1 E kg pcéipe &
(b)HTST 168hrsts & & & 27 4Pg & & Rl
(c) HTST 336hrsfs & 5 & 419 g & & R

(A)HTST 168hrsis & & & 9% #t A & Bl
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b o AN wl
B T IR B A

m

| i | | |

L HHHU U
i | 1 |
| ; | :

- R I T T T

Bump

M4-2 COF T *stist i # A fv B [12]
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Epoxy Resin
C.T.E 70~80ppm

Epoxy Resin
C.T.E 70~80ppm

Fl4-3 B3 a8 f ¥ &6 4 K ERT L F
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Bl4-4 1008Hrsfs & B £ w £ % B
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4-2 Mini-probefrl-V characteristic curve £ B+ 7% %

KRS O RPAETRE R A 0 AN A RA T Y P
K APasspin: MSHE AR ¥ £3F BB Ui UNE L I Bl Fi3
2 PPinto Pin short iz o 5 i * g% & § 073 b %riz e[l @ > 8 3 4-1
¢E R F AR KA eP-PR o ¥ e £ 45 B8 %z P-S o 1 f
griz g pcr 2 Lz PN R R 4 S BB i S-She @R R 5 7

TP EDLRE RGN AL T A2 7 2 Pin to Pin short 20 fF & 1

PRI R E AR o2 R RIS N R N & S R A i oh

#4-1 £33 B e

Sample | Pin Type FE B
P-P 18.46M
S-S 19.15M
1 N-N 4.15K
P-S 18.60M
P-N 17.47TM
P-P 11.42M
S-S 10.78M
2 N-N 0.86K
P-S 11.50M
P-N 8.82M
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i L ER S s P RHPA155 > S = R RPIT RS N R A HS
BHF RS-V curveEFE 5 R ¥ > %% - sgsample s w[jEP-P ~ S-S ~

N-N « P-S ~ P-N& i#|I-V curve » & §4-5(a)" ¥ 5 $|P-P1 % T B 4.4 2.1.5V

‘E\"\

P FI444] 7 0 9.9991TmA S f TR 28 T -1.5VEF i 344417 5n-10mA -

Fl4-5(b) ¥ 7 5 T £ 43 B S-S o TR L s SV PR

i29.9990mA; f + TR X5 T-1.5VEE > i T 4441 T i5-10mA © < B14-5(d)* +
"5 P Bl4-5(a) (b)rE il WD KA AT B U A Y A

AT E A LWl o @t $ee R U BGK i@ > short faili%r =N-N - 7 R

4-5(Cc)F FIE » TR L6 1AV - EFIHFT9.9990mA ; f e TR B

“m\L\

F-1AVPF o E 314 T m-10mA o #-B4-5(a)2 (C)E dpis > T UF D K o
i dlgFalayriy PEOL R > il dlEFailapri LT T RE &
1.4V 7 £ 314p b chgd 41 & 0n - e 2 Fail%rizcnd A %rizPass pingh
R P

FHPA1S5E RIS, kg - iR gz -V ourve 2 R 34 kils §

FETLE T B A N g 4 B F enikdy o
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Pin Type (BY] B

00125 Condons
10,0000m E. ::1: 5:;10‘..
7.5000m .. e
iy e
25000m E... Paz 101
a0000 E. .
i m E Cor SMUZ
:;zzzwi ';alocc::-u 1&@%@&%?15&‘"’ ' if
p_p k] T = a8 E 8999 TmA
.Dn”:unu 1:-lun uot:-:- r-,lozl £000 2. ﬁ 'I‘&J %E&%K'J] 5VE !

v i A 468 E - 10mA

Fi# FiHw2 Cursses: ¥ ¥

My Hona ]| 15000 0 REm

freee et o[-15000  |-0.0100

— == )

— Lz =

18 Lite 16:07 48 ] (a)
03232009 Fa

Pin Type IV W9

00124 Condiions,
10.0000m . ; | | St

2 8000m E. Start 5 0000V

E Siop: £.0000%

S.0000m £ sm: 01000

2.5000m . Pl 101

BODOOE. . ee— e ns
VOO [ oo s o i cnn s o i B e e i R e e Cogry: SWLIG
-s.0000m . I 1TESERAREISV » i
1.5000m .. ...... O

5-g 10,0000 Eoeemmeem e 2 449 B 9.9990m A
- -BN25 i

=51000 -.".IC:D CU-;.ILI J':;Jl.l & 000 Qﬁ ﬁ%ﬁ&%ﬁ—’]Svﬂ# !
¥ 48] E - 10mA

F#i Fii®T o X T
Mone Pong 3] 1.5000 2.8990m
= = G[-15000  [-0m09
- - L]
= = =
IS Lite 160018 =]
13200 & (b)

Pin Type IV Wt 8§

20150 Condmons:

Swp a1

| | Start 50000
Stop: 50000
Step: 01000V
Pts: 10

A0.0000M E- o en e snmsresmsn b nnsenns
5.0000m ..___',

AT03E022 Fa .

Con: Sl

LT ") S NN A SO SRR B (YO0 T 11

TEFmERAE®REAVe - i
40 39 .9990mA

10,0000 Bescsmsssssssisdissssisiid s smana s s ssssnnsnsnanssfunsssassnnssnss

N_N -nm-;sn ;nutais
000 180 o 2500 000
. 28 BERAR R AVoE -

el Fr#z Cursors: ¥ SE 2144 H)F - T0mA
Hong o |1 4000 § FWRlm
— = S [-10060 |-10536m
= = 5
5 = = |
ICE Lite 16003 ]

0TI & (C)
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Pin Type

Bt 5

m:nunl:r: L PRRTSIE PPN PR, L :::n:"n:‘
ok e
N ;‘ED“DUDUU- :- T:-\.I:II-ILIE 1‘&‘153"%@&%?15“&1- ' j‘g
-5 0000m £ : Vol L i‘[ﬁﬂ"%‘]'ﬁ;ﬁ‘tggggﬂmﬁ‘
11T ) S AU | S
P_S -10,0000m £ : Qﬁ ﬁ%ﬁ&%ﬁ—’l&fﬂ# 2
e 2500 2000 500 5000 EE 4R E - 10mA
) IaEikAFEE LR
rilcrc "Ilnn-r ﬁJl ‘:IIJ:I; 59991m ﬁ. ’1‘
= - S|-15000  |-00i
il - =]
= = =
IG5 Lite 160018 =]
D372 W0 & (d)
Pin Type IV 8
[ CondBons
10.0000m I
7 5000m E Start £ 0000V
sy
2:5000m £ Pis: 101
- -2 :::;:; Tl SHUY 1 'LT;II%J %E& %K&H ’ Kﬁ
5 ?nnnm= Vak 0.0400 i‘[éﬁ‘lﬁ‘] 'EE fﬁw
PN | i 2 96 s 1 AR
- -00125 i i
5,000 2400 0000 2500 5000 3% 5] 4 ) 'EEI,}%'L_’]OmA
= 3.Fail pin s & $Pass pin d
e s g g i B Rk
= = 2 L0000 |-205%6m
said = =
IS Lie 160658 ]
DUV &)

(€)

B4-5 &4+ B4 %1k 52 HP41554 45 4 %

(a)P-P (b)S-S (c)N-N (d)P-S (e)P-N
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4-3 # 5 ey ﬂ}#év\%

Bdmd e 3 RA0OVYE 57 R PIFE1008hrsis - F IR B ¥ ik G d ¢
oA D 0umenE B (S0 Sd 1 B RAE T P RBLED T £ IhBELE £ K
PR R G - R & e T oBl4-6(a)Y ¢ LT ehB

» B pFE124-6(b) ¢ mAZE ¥ % %5 Transmission Electron Microscopy
(TEM)B~4 32 2 iz ¥ » TEMB~45 18 a0if 3 deBl4-T 477 o

K R4-8¢ ¥ 115 PR & BLH#AL#B2 I <hEpoxy Resinfrd i
R B 4 4 % (Delimination) i % o 3t pt &2 f + 3 HHaFER § foiE A 4
Fend @ 4% F Gold Bump#A {-Gold Bump#B - ¥ 3.i7Gold Bump#A:4
RERE S > B RS G TR S » UREF SINGaFEL I S F > o
4-9(a)*t7r > @ £iTGold Bump#Bera K Rl 2 DI > B¢ frER2 & H
24 4r@l4-10(a)?rT o

H _B4-11(a)*c ~ 2 30KHSEMBE 7 ¢ ¥ Mg mHE &~ k9 1R 3
250nm > R 2 J k> 5 £ hH > MEDXf e Z A AR drdlena o
100% £ &+ » 4eBl4-11(b)*771 o & £ LWBFATHBT o k& > & - =~ Z 4
1o KR4-120) 2 ot PR A RE RS DT A o2 70
Oxygen(Atomic 42.65%) ~ Silicon(Atomic 28.4%) ~ Chlorine(Atomic 3.86%) -

Calcium(Atomic 16.18%) f-Copper(Atomic 8.92%) > # ¢ Oxygen -~ Silicon ~
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Copper it s Atomic 79.97% & 5 % d * A £ 97 p F 22 2 % » ¥ g |
Chlorinef-Calcium it 1, Atomic 20.03% » P 3% 28 F % # &7 7@l o
Particle » s g 4c b F i Tk B ¢ E bk fRAEN K chA R 0 R R A Fe
FRARE 5 AEFIERIFFR L &R ioBl4-13(b)° “77 - £
Ja =+ ek ok w o R E d Gold Bump#A ¥ iE b j1.Gold Bump#B @ % #f 3

Seo PRI % T HRA-139 (8 4o
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B14-6 (a)® ¥ th A B2 5umB B 18 £ B £ 6 R

(b)& & 7 fr 15 TEMB~ 4% (= % ]
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F14-7 TEMB~ 4 2 2 * [
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Fl4-8 F % & & & 4+ 2 # SEM image
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F14-9 433 84 $.17Gold bump#AL & =% %+ ]
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Bl4-10 £ &+ %4 $.:7Gold bump#B 4~ & = % %~ [§]
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B

242.17nm ':-_L.

1oLk

(b)

Element | Weight% | Atomic%
Au L 100.00 100.00
Totals 100.00

B4-11 (a) & /L ¥ 4% *x ~ SEM 30K image(b)

58
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(b)

Element | Weight% | Atomic%
OK 24.10 42.65
SiK 28.17 28.40
CIK 4.83 3.86
CakK 22.90 16.18
CuK 20.01 8.92

Totals 100.00

ull Scale 254 cts Cursor: 14 406 (1 cts) ke

®l14-12 (a)~ & 2=~ SEM 30K image(b)~ % ¢ iF#4 ¢ £ BEDSA 15 Bl
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(b)

Element | Weight% | Atomic%
Aul 100.00 100.00
Totals 100.00

1] 1 2 3 4 5 -] 7 8 ] 10 11 12 13 14
ull Scale 254 cts Cursor. 14 453 (1 cis) ke

®4-13 (a)4 & *<+ SEM 30K image(b)4 % ¥ /£ 2. 4 4 FEDSA 47 H]
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Bl4-14 23+ 8#2 £ h+ H &7 L H
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4 £33 BB AR P FE

RAA12 AR BEA YT £4F BHF 4 7 LA R LT T T
50T AR F

(1) =3 5% & & M¥iT 8 5 Clgg+ HParticle -

(2) Fle MAlh 2 B anBR A 57 - @ A HPK B L S 45 A K -

(B) A& @ F i * TR Y BT TS 0 PN BIEDERET

Particle ¥ «1CI3t+ B 45423 & & B o
(4) A &4_+% Fine Pitch » & 3. fF (rfF gE45umEP ¥ 25um4-20um = i&

BEELMBEZ RFEFEY » (ABP & o
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