COG{(chip on glass) 7FAA F2E 533 oA XA}
W2 o] 9]¢ area array type #7149 vl&® FH

Abstract

Chip-on-glass(COG) mounting of area array electronic packages was attempted by heating
the rear surface of a contact pad film deposited on a glass substrate. The pads consisted of
an adhesion(i.e. Cr or Ti) and a top coating layer(ie. Ni or Cu) was heated by an UV laser
beam transmitted through the glass substrate. The laser energy absorbed on the pad raised
the temperature of a solder ball which is in physical contact with the pad, forming a reflowed
solder bump. The effects of the adhesion and top coating layer on the laser reflow soldering
were studied by measuring temperature profile of the ball during the laser heating process.
The results were discussed based on the measurement of reflectivity of the adhesion layer. In

addition, the microstructures of solder bumps and their mechanical properties were examined.

1. Introduction

# 2 fine pitch interconnectiond $13F Wy ¢ 2 ACF(anisotropically conductive film)& A}-&3t
chip-on-glass(COG) E+i= flex-to-glass ¥ 71&o0] FzF FHYsA AHL=u Yot o2 HEH
1 o7} liquid crystal display(LCD)¢] #|Zo}A driver IC E=+& driver IC7} ®A ¥ tape-carrier
packages(TCPs)9} LCD glass panel®9 ACF A% FAoltH1-4]l ©lF driver ICS 22 H&
LCD panel® #& glassel #3 AFste COG 71&€€ 7[EAoz 1ot wme& A3 ¥g 54
I AEFY A7FASE olE & UG ¥ ol HIT display EobdAY mEEd= 879 o &
< 49 contact pointE& F-&3t7] Hg WHol "ot of& COGANA glass FAHEE Si chip
o] dRgFAsE TCPS ¥ud of o& AHY e FEE o|FA HEEZ oF AEH 224
AFAAM COG AHEE g2 SR QT

LCDE o|%F+v A3 HFAE EF_J'?_ o] A5 I BEAAHPLZ Aste] LCD yufolA
v 120°C olA49 :Ld =&FHdd 4 k. a3y dridezs 4L AF 27FeZ Q3
30-100¢] ¥ HZ A3 (contact resistance)o] HEH = U} ol o) FEF B HIFEo)

FAHoz HEE F UAds FHA 99 ACF= LCDY Ax FAFNA driver ICH
interconnection AMEE AEH oz AMgsFolA $ttH[1-5]. ACFE AF&§ Addtdd HEE =1L
AAE, MY, A3HEoz o)Fon 339 HY A7 FEHojok siul, HFRA Han
170-230°C9] 29} 20-50kg/cm’e] gt o] 7haiA ok st TR WAZLL JMdY £8 &
el £ F59 JEF HAX Hdad w@ AFF AAEE HWEA particle F9 Hi,
reworkabilityd] £33 22 dHZA<Q d&E 71Xz .

119



Chip/Circuit UBM(under ball metallurgy)

Solder bump
———— Solderable layer
~ Adhesion layer é ﬁ

~Heated surface
Glass substarte 1
i

Transmitting laser beam

Fig. 1. Schematic illustration of COG mounting using a laser beam transmitting glass
substrates.

338 H 2 LCD moduled] &3} AlgAdo] glass panelol driver IC7T HEH = W &3
A gd " COG TAHANME 7129 ACFE AF4¥ contact Wil vlistd AHF Az HE
TR0l /MAd MEE Ul &7HI Y. ol&? PDP(plasma display panel)¢t #o] &2
AFY A4S 8738tE o2 flat panel display #AFANA ] ZH&o] 7tsd FF FAHY Mol
ga3 Adolth. wgBM B dAFdAHE vl AdFHAD COGAA ACFE AM&3% chip
attachment 9 o8 @3S FE3zz ACF Al €9 E ALE33, HolAE A48 I
7o 9% chipd we¥ FAHES 1 Byt HolA FERS SUYL diFH o2 Ho|A
o] ZA}7} 7153 quad flat pack(QFP)3 Z& peripheral type S171A19] vl ¥ FAH|A AR FH
oA o, B AT Atd #HolA AL WHE Fig. 134 o] COG FxA 7|# ARE
AL EE glassE T334 glass 439 3&% H=g XAl 7ME3= HOZ, area array type
package®] HF A3 GAAAY #HolA ZAPHES AF7HA EHAHA F& MEE 7|Eo|th

2. Experimental Procedures
B dAFd A= WA spectrophotometer(Hitachi, Model:U-3501, Japan)& Al&3te] 3o 373
£ glass 2 % =9 TR WALEE FH Y glassE FHAste dolAY AY 2
T g5 TR 02 JE AW ¢ o8 =

el =23 Bt ol F oA AL A H
Fo AHAFE B7tstr] Aste] M &6 ¥

A4 &de uATz s FFSAT =F Y
o g A A4¥S AAE B

glass 71# 2 2F LCD9 glass panel2 AF83H 3 & Corning 1737 glass(aluminosilicate &
)8 ALE3HT glass 718 ESFR 2 EA, o AE, WS, 23 THFTY A2 259
A& 3te] photolithography &3FLZ 600m A& €38 trenchE FAZF H, Cr £ TiY
adhesion layer(0.15mm)¢} Cu =& Ni¢] solderable layer(lm)S 29 ElgdHo=z 3 An oA 4
oz FHA3{A. ol F lift-off FHLE 600m XEFY ¥8 HA=g FAHUTE £ AFA
T area array W71A Y w®R I {FASE 2702 solderable layer oA T3 #HolAE o] &F
29 reflow HE HAIE HAAsEth A& #HolAE high power UV #HolA
(Model:T80-YHP40-355Q, Spectra-Physics, USA)R o™, ZZHXWA & o] 43t 1064nme] 7]
B g Uv gdel 355mmzE WM xete Alestgrnh #HolA FAAl Y 33 -& CWi(continuous
wave)E AHEE4th. £9 ¥ HYP(bumping) 48 FHLS S 2k Fig. 29 Zo] H=49)
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Fig. 2. Schematics of experimental setup of soldering using a laser beam transmitting glass

substrates.

RMA(rosin mildly activated) type flux(RMA-390DH3, Alphametals, USA)E =3X3% & 760mme]
0 EE HAEAZ UL d=Ro A A (focussing)d #HolHNE F£HFo2 FPYsPo HolAY
AN AEFL 200mB L™, energy input ratex 2WHTH AMR3E &9 A& AME
Sn-37(wt.%)Pb} HE 2 QU Pb-free £ ZA < Sn-35Ag STt reflow AFA] &rjEe &
e g #FE7] Y45t &89 chromel/alumel thermocoupleS AYE & A} A|zto] w}
2% W3 E ZFA39 . thermocoupleo] AYE £HEL 100m A2 thermocoupled tip
S AuZ I8% oS &8 &o& o AU H $IAA AR3HTG. o] HHH A
2 oM zAY FFE st HFHE cross-sectione 2 L B3I F HFHo2 0lme ¢
v &g E AMEEd EElA s rlAlx 23S SEM/BEI(Model:S-2500C, Hitachi, Japan)
& T3 #Fsdeon. AW S5 FFESY FF53% #FE YA 2(vol.%)HNO3/1HCl/98etha
nol® etching solutiong A}&3Fth HEE £ HEE multifunction bondtester(Model:DAGE-
2400, Dage Precision Industries, USA)E& AM&3lo] A AFsle H FA=gs S} eH,
SEM/BEIZ A4 3H& XA
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Fig. 3. Measurement of transmittance and reflectivity of the Corning 1737 glass.

121



100 e
9ot ]
80.: -
70}
60|
50 |-

awof 1

Reflectivity (%)

/

30l I' Bare Cr ]
[ Bare Ti

20 [ i Glass/Cr ]

' N ~e---GlassTi

| WP R RO TS G | [ E— E—— [

0
200 300 400 500 600 700 800 900 1000 1100 1200
Wavelength (nm)

Fig. 4. Reflectivity of adhesion layers measured as a function of wavelength. Glass/Ti and

glass/Cr represent the reflectivity measured through the glass.

2.3. Results and Discussion
Fig. 3& 200-1100nm®] ###o] w2 aluminosilicate glass® 5 #-& (transmittance)® ®HALE
(reflectivity) ¥ 32 R o Ft} aluminosilicate glassE 290nm °]3te] 33 M= 2& 734
A 7R FkAT 290-350nme] 3F GG He] FFHgol FASA F7Hkd 350nme] 3
ol A HT o 90%9 T8 el b HEALEE 200-860nme] g WA of
10% A= dASA 2AHAoY 2 olde B3 HYdA e A7 3AHFA FUH. 2ol ¥
71258 n4doz APH o, e EHd ZAHE W9 FEl)e FH(Ir), 504, ¥HA
(¥ W9 intensity &3 Zolop o} wetr 290nm ©]8te] AFHalA AL L oF 10%
7} wAbE 2 Ue R %k 90%71 glassel E4® dhddl, 350-860nme] #FF M E °F 10%7}
HAlE) 3 U] oF 90%7} glassE FHEA 82 ¢ 4 sith 860-1100nme] IHFchHel A= of
10%7} EFE3 YA oF 90%7)F glassE F33tA Aok webA glassell 8% FA FoWA
glassE 5% a44 29 FHE 357 HsiA S 350-860nme} FF R AHgo] S
¢ F UG
Fig. 45 3% @& Cr ¥ Ti adhesion layer® WAl W E HAFEL. o ZH¢ AHF
adhesion layer®] ®-& ZA}s 7% $8& FH5}9 adhesion layerod]l R FAMRE 799 27}
2 z7dd datd A AAY 300-1100nme] A HYN A Cre dAHoE AT vl
veld otd, Tie 3 d7 22852 3 vAES B FUY F50049 de i
o wojge uT w, 10022 HEH HAES AP o] g o2 259 F5E #
438 4 gtk mebA Ti adhesion layerd AH&A] 300-700nm<e =3 HHAA A7t
2 EFE€e B FEA CrEY & F5¢S YA FEE Fiso
adhesion layerd] & ZALE A$dME bz fo] o WALF EE FFFUE A
| F9F9 2ol FH adhesion layerd] ¥& ALY B¢ FAE 7
o3 BN FAE 2o tiREo]l Fdd F, WAtEHE AH#E YE

1o o o
o o rlo nfo

ul
-
J

€ B9 F7F 300nm
At kA Fig. 29

£ ok o
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Fig. 5. Temperature profile of a solder ball placed on a Ti/Cu pad during the laser reflow
soldering. The sample was heated for 4 seconds at a neat input rate of 2 watt.

39l AaE FA 2T AS glassE FHE #HolA 9 HFHAHA ZALE AsiAE 9F 350nm
nael B4S AAE HolAE Algo] aFge ¢ & AU B AFA AL E 355nm
o] #olx ZRAMA] glassdlA o] F38&L& 8873%, Ti ¥ Cr adhesion layerdlA el F+&2 27
48.36 %<t 34.56% 2 A= ATt

Fig. 5% 42719 #olAd =i §¢ &9 ¥ gz FR mEt &8 FHRNA FHE &
T W3 238 2odFEg. EA4E AIZ-2% FME FA A, B, C, DY uvirtx gdoz rEY
T UUTH A BELE FHT 25 A F9eE FHE FHE HolAL HEE o]FE Cr BE
Ti adhesion layerd]l &s5o] =g 7tdsta, 2 o] EH2E B39 SHE A&EHoR
AsiAn e FHE s ¢ 2%27 ZYgEE Ho9gFa Yk Nidl ®]8e Cu solderable
layer?] AM&A] ¢F7F WIE 2% AS5 SEE 2 9dxxd 7|Q% Ao Z wdd
B d9de] o]2¥ &o& FARAANY 2% 5L F&E2 AAHUA A9 dAHSA FAHI
Neg B Fed, ol H=d AAHFY SoiEe] EHAAMRE FEXHA &8¢ dojyr] dE
o wddEn F = AT B EHAMRE FEZFQA £80] LANE &5 FEI
oJate) &rjoAel &= A5 AAHA Pk C 90 SojAA HE £6E FARY 227}
g9A FASA d5stA H=d, Ti adhesion layerd] AR ZZ7A 3 Cu solderable layer® A& =
Ag+E B weE 25 F7F S271 #FHAH. ole Tivt Crid £ F5€S JeHddE &
Ao Axel # dxg}. &9 AL £EE NiRth Cu solderable layerdl 4, Sn-3.5AgXEth
Sn-37Pb 4 €U A Ho mE Aoz LA Y=, #r9 HE NS 2¥ 9 B
o ERtR oM REE £re Ago] AAEH FEAHoZ Fro £ APHA FALo] AFH
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Table 1. Time required for lrgump formation of Sn-37Pb and Sn-35Ag solder balls on

different contact pad materials. The solder ball diameter was 760umn.

Radiation time(sec) 1 9 3 4

Pad Solder
Sn-37Pb X <

Cr/Cu z . c
Sn-35Ag X x X O
Sn-37Pb X x

Ti/Cu 2 < °
Sn-35Ag x x O O
Sn-37Pb X X -~

Cr/Ni z .
Sn-35Ag x X, x O
Sn-37Pb X X

Ti/Ni - = .
Sn-35Ag x x O O

* X: no bonding on pad, A: partial solder bumping, O: complete bump formation

o
A
lo
Sl
)

B.o) o]lZ 2 Mot solderable layer A A HEoZ &£r]9 FHZo] 433 23
ol AHH dALE Y&y &y FARAAY F5F & oo #vEE A
k. &6 FAHAFAAY 2% ""“3 ZAF AL 42 7R ASAH R JAPHRA
Ti/Cu®l 7% 248C, Ti/Ni9 ZA$ 214T, Cr/Cud 7% 18TE ZAFNU
AEWA £¢ FAHAFE 3579 %Z?Qﬁi‘:} Sn-35Ag €499 A& o’r‘°ﬂ'1 o
Aol olale] ¢k 27%7A] A ddo] §XHYoH, WA L& 241°CE AFHJYL
FMo gL Sn-37Pb £ B AL 2UFH} FASIATH
= 2 &6 FH9 dolA A AL ®gle BE &g Y AF HWEHE B
Aoz o 3% o] 49 #HolA ZAF Alzte] Hastyow, A Sn-37Pb A M3
ES& T4 Sn-35Ag €089 AHEA] 2ok 21 #olA AP AlZte] BaFS & F A
Aok £3 M AFE vl o] CrEt} HolHe FF &l $5% Ti adhesion layer®] AH&A]
Hr} o]Z A 7te] £ Ho] dojds B3 £ e, Ni Bt} Cu solderable layer®] A}
A 2o wE AzZhe] &9 Hio] dojuve B¥S EHo FAH

& FHste dolA FAHE 53t o TR A=A FAE & Y AQF
o WAz B A oS 2t 3-4%9 #HolA Al o &£ HEFE FA FAHAA
23 Im 5749 Cu EE Ni solderable layer7t ZA £4HA EASES AT F& U
reflow €98 FAdA Cu £E Ni solderable layer Aol A, AAHE CusSns T+ NisSna &
&7t 3gEZ FAE 47 02-05me 0.1-04mE ERA AT E’l“ﬂ; TY AlH gutE g
Z29 2% profiled FH&do £ugxkdd HAPoME Im F7A<9 BEE Cu solderable layer’t &
o} whgsted F4&7F dFES20) AR g HEE AWl HAHYL ol 7IAH, AUH
oz &o HFe EFE JuistA @k o9 #AS AFE K N Tudl Xz #FHUE
d[6-8], 35822 solderable layer?] e "3t &rje] FHo] AUAA 2 AN 2F
29 £6gg 583ty £r]9 &§F< solderable layer’t £§ &¢ U2 &3, Z&HU7] o
Fojt}. 205°Cel &€ Sn-40Pb &riolA Cu®l &3 £=E o 0.05m/sec2 &eix UeH9], o
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W3 Q) reflow &% profileof A9 &9 &§ F7to] of 30-9024E& 1Y o SEE8Ho=2 |
m F7A9 Cu solderable layerd] €13% &3& 7F538tA gt ey dolA RAMEE §3t9
&0 HERE Y4 H S 09 &§ Azbo] WS #7] #&] solderable layerd] £4& Hi
3t & & AUk
& Faste #HolA A FAH E e FHL HIFEY HF vATEE AAE

ATHE Aot} #HolA AR oJF HIF 2 vAge dHdsE TIFHOR HIFY "‘lﬂ
TE FHANE & Atk d dE2 FH2 BAAE a2 &9 7JE"E— FAAA & JEFE A
AL FFANTN7] A% CusSns HES TF B &6 249 2%, gzl HE2S &4
CusSns A &4 E0°] 43| coarsening= WA H 3-5m o] 49 37]i qgste] M& gt 9
£Ul9 FE FHET £09 dA T4V o A or Fgedr HAA £ JFFFS A
8743 7HE FAE low cycle fatigueAl &4 Sn-37PbRt}t 23]# o]l& I EAS e
o2 HaHAH10]. watA CusSns A EA &F H3 &0 low cycle fatigue 548 B
FHA717] A E 2o 49 €09 Fx 2 A4 9% &619 A (toughness) & T
1Ak 3, ol& HZF & HFHFANAMY CuSns MEH 2 71% &0 2AHHY vAgE B
3 tedd + dnh FEE FHste HolA ZAMHA o HI¥E Sn-34.3Pb-29Cu %
Sn-34Ag-3Cu &4 B§ €0E9 mAFzeg #F dy F FE ZFAAN HFE lm =79
CusSns7t Hl A FY A BALEHO USS & & At A F & FHdste HolA =AY
ofgted AF7]¢} Zo] WA E CusSns M &4 ]1]91 2R Hoz o]Fojz HF v HFF 237
< B S8 HIAE AIHAEE dEd HAeR2 AqAdEn HEH Pb-free &l A
Sn-3.5Ag-8Bi(solidus=174°C) && <£ri &9 -?”ﬂ’ﬂ Akl HEZS &rigd H¢S

2o

—\L—QF\FOP@
>

=

o)A AN ot HERS SCiFFT BAA 2 wAxH Ko7t BEEHU. o] A
EHE A WS PlAE &5 Big HEAIA Hed, 493 HEZS £y o] Bi 4
4e v EdstA ExaA d4. dhde] f2& FIste dolA zAgA 9o E=R
T U™ T Aol Bi HEFC] vnH FLsA REFE BAFY £ ANATh ol E M &AL
LT EX= 98T Al ZAold A@ &d HIFAY BT HMF S AAAA HFR
AFEE B F4AE £ e ez JgEn

AERS MY BHM &6 £+ QFP(quad plat package)®] #lE=(lead)el HHA oz o
MNE ZAPSLE GWrAQ o)A &’ 40-800msecd] i FH Al oluldA gzET ¥
U fF2lE& Faste dolAE 3 UBMSY 7}°“ ‘:‘“?a‘° <69 HIA777F 7tdd HE=E=2RH
FYHE, SUR Edgd dEste 1y HEEAd ddtnE Ha oF 3% 7FFY Ate] AR
S #UE ¢ UJH. F, 600m AEQ] H= ?‘;—M] Hlgto] FofH el Zxek &rjo A Ao
ang FY29 7154 £0i9 ¢ FEE 1T o B AAE SN E ATE
Azto]l 2RHA "eh wA HE o Evish d=d HE st 4 Az ZA 4EE v
A Ao dotste] £rid HE ATE Huk ©FAF7] o% o R daz e &g

g3 Bmokoh AF oF 840um, FA ¥ 420me &u t239 ALE 2ANM EAHE &9 T4
Fol &£x ¥3 A A= HolA F4Eo] HL Cr adhesion layer® £09 d&E&EE7 =
Ni solderable layer®] Al& ZZAYPol= EF3la 47] dF"H A ddo] o 122 FolxHA <
227 &6 HEFV AES YeEtdo], o] HE e & Mz HEA FE AL Hi 1
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Z 7teo] wEtd £ ASS HAT £ YU ol T3l ¥HH &y HEe Fo] iz ¥
oz HAS A A7 2 specific heat S 7HE FH2 A Fo] ZAHEA B9 &R
ZAarEe FA 949 £50F =¥ ZHAE % €49 A FASS HFA|Te] wa)
Aoz didn. o] BH & HEZe HEES HEE I & glass® &L non-wettable
Age &5d H HEEF o2 Az 5 Uk
&9 AP HE FHE FIstuzr 42709 #HolA XAl o3t HIE & HE A
AHE AAEAT o] A HE AR $¥o] & AHAEE shear tool& A A4 10mm
=5E H 200m/secd] &EZ shear toold ©OlFAIATHIL] A4 AF F w4 #F 474 =
A$-olA #al9} adhesion layer AlololA] HHo] FAHUYOH HEHOE FIESE adhesion
layerst #2032 73 glass o] FFHJUT. A Hd APA S39 QWA =@
& &de 2FdE DAV Y o™, Cr adhesion layer AF&AldE= 539-637N, Ti adhesion
layer AFEAJYl = 569-7.06N Axol A w7l &A= o] Ti adhesion layer®] A&A] i &
ZEE YERRT ol &YX HHe] AAHE B+ F 60% FEolvlll

A A area array type IR ulEEAd = EAL o)A 9 pulsationd FI FH=F 9
point-to-point connection ¥ #F F HFR] WY RE =g F Ao FASIE simultaneous
connection WHo] ndF F o, J=9 X7t o v H2Y FFAAE §§ S04
2] self-aligning E#E ©]43 & e FTA7F 2 vFAI Aoz diadr.
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