4. 1-1 TAB £ COF 2+t $i2[3]

it 2

7 p TAB COF
P S - 1 PI PI
A 5 & (pum) 75~125 25~38
% 5 & B (um) 18 8~9
Bl MESFFE (gm) 40 35
Bl ELEME (um) 45 40
o4 v & 3 R 2 T Hl
ot oA ok B 7 = =

% 1-2 COF & fa4% & Hpbrent 12[10]

COF A | AE | MR "l | BRE | XKH | BA | BRE | AT | T4
With BFEE | =8 | A | BB | BFR | 23 M W R )i
1t B 5

ACF X © X © X © | O O | ©O| 0O
28 | O x | O X © | O] © | © X ©
NP | O | Ol O] O] OO OO ©
NCF | O | ©O| O] O | O O] O] O ©
© ‘&= ;O:7 ;x: £
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% 2-1 LCD 5p# IC 2 #5550 1 [9]

Technology COF TAB COG COB
& Structure
Package
Thickness 0.7(Typ.) 1.0(Max) 1.4 1.5
(mm)
Design -Shape -Shape -High Difficult to
Flexibility -1/0 Ready -1/O Ready Control of Control
-Multiple -Limitto1Chip | LCD
Chips -Large Ledge
Peripherals Yes No No Yes
Mounting Small & Large Large & Rigid | Large &
Space Flexible Difficult to
control
Connection ACF/ Metallurgical | ACF/ Wire
Method Metallurgical Ag paste Bonding

% 4-1 ACF 4p B 121 [33]
|

Item Unit Property Note
Coefficient of Linear Expansion  a; ppm/°C 63 TMA
n] ppm/°C 130 TMA
Coefficient of Elasticity at30°C Gpa 1.1 DNA
at150°C Gpa 0.02 DMA
TIg °C 125 DMA tan & peek
Moisture Absorption Rate Wit 23 85°C/85%RH

A
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o 5-1 BWET 4 R RE

STRE T4 e (kgf) | T (keb) | % 4 (kgf)

10.52
10.36
Au-Au 11.18 9.89 1.18
8.2
9.2

14.49
14.07
Au-Sn 12.50 2.15
11.44

9.99

252 AmBE @Y R E

kg | F 45 a(keh) | L@ (kef) | BE L (kef)

41.29

38.34

41.04 39.55 1.65

38.60

N |WIN =

38.12

4 5370CERFE & T IEE (Q)

|
0 50 100 250 500 1000

B8
A-B 1.68 1.68 1.68 1.68 1.68 1.7
B-C 3.34 3.34 3.34 3.34 3.36 3.36
A-C 3.74 3.74 3.74 3.74 3.74 3.76
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% 5-4 100CE R e TreE (Q)

] pE
0 50 100 250 500 1000
A-B 1.72 1.74 1.7 1.72 1.7 1.76
B-C 3.46 3.48 3.46 3.44 3.46 3.48
A-C 3.8 3.88 3.84 3.8 3.8 3.88
4 5-5150CEEE 2R TrEE (Q)
| P
0 50 100 250 500 1000
ey 1
A-B 1.7 1.76 1.7 1.72 1.7 1.76
B-C 3.46 3.48 3.46 3.44 3.46 3.48
A-C 3.78 3.76 3172 3.7 3.7 3.7
% 5-6 85C-85% tp$tix B poniaf w e (Q)
|
0 50 100 250 500 1000
P2y 18
A-B 1.7 1.7 1.68 1.7 1.7 1.72
B-C 3.36 3.36 3.36 3.38 3.36 3.38
A-C 3.76 3.74 3.72 3.78 3.76 3.78
257 BARGFREIEMILE (Q)
=
0 50 100 200 300 | 400 500
P2y 18
A-B 1.7 1.7 1.7 1.7 1.7 1.7 1.7
B-C 3.46 | 3.48 3.48 344 | 342 | 35 3.46
A-C 3.82 | 3.88 3.84 3.84 3.8 3.9 3.84
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%58 SmBmpct 4 i@ (kef)

P 3 P R * B 0
70°C 100°C isoc | %ﬁs %
(] BF) | e
1 62.91 51.44 44.72 45.99
2 73.50 4281 4243 4524
3 68.06 30.29 4436 49 44
50 4 67.61 29.82 41.67 42.42
5 69.95

Tiow | 6341 38.59 4330 45.77
EEL | 385 10.47 148 2.89
1 64.76 32.55 29.40 43.74
2 62.08 38.08 27.89 33.82
3 54.55 41.92 39.87 27.65

100 4 53.72 34.26 28.66
T | 5878 36.70 31.46 35.07
EEE [ 548 418 5.64 8.12
1 47.89 50.58 35.28 4511
2 73.62 3971 40.19 39.11
3 71.69 34.60 36.35 36.01

250 4 5257 37.85 40.63
Tw | 6144 40.69 38.11 40.08
R L | 13.11 6.93 2.69 4.63
1 39.14 31.20 4777 46.85
2 37.03 34.77 36.82 40.13
3 38.83 2891 38.85 39.87
500 4 35.49 40.46 4555
T | 37.62 31.63 40.98 431
e 1.7 2.95 4.77 3.62
1 51.86 5479 42.93 4858
2 4436 59.82 4371 39.83
3 4548 50.82 37.59 4441
1000 4 4122 44.20
TioE | 4723 55.14 4136 44.26
EEL | 405 451 272 3.57
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£59 GRERT S BARE

# 75 7k e

(cycles)

R L

LY

(kgf)

it %

(kgf)

50

53.37

54.82

44.03

63.29

64.55

56.01

8.33

100

48.50

67.70

26.08

29.11

42.85

19.32

200

39.32

47.07

35.49

42.37

47.07

42.26

5.01

300

36.77

33.59

38.81

49.12

37.87

39.23

5.87

500

36.07

44.98

W[ N AW NARWIN = BARWIN|= OB W[N|—

42.68

41.24

4.63
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510 3 FARIELFEREF 4@

=4 = [F
1 2 3 4 Tin | Rl
(mm)
0.4~4 35 23 32 30 6.24
0.3~3 612 | 474 582 323 4975 | 130.77
2511 ARFIHER LS ERS D@
wE | RA 1 2 3 4 | T | gy
(Hz) | (C)
25 613 | 474 | 582 | 323 | 4975 | 130.77
0.25 60 133 124 | 194 | 227 |169.75| 49.53
80 29 21 8 25 | 2075 | 9.10
25 628 | 307 | 361 | 596 | 473 | 162.54
2.5 60 305 | 244 | 257 | 233 [259.75| 31.72
80 37 59 105 34 | 5875 | 32.79
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'ﬁ’ ﬁ]

Conductive particle

Base Resin

:::::::::::

Flex substrate

(a)

electrode

IC

Bl 1-1 COF with ACF /& & %] 42 F1[22]

Resin Solder mask Resin

Adhesive Gold bump Ba?sli‘llm Gold bump
/

B 1-2 ()TCP ; (%)COF
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Real IC from ITRI ERSO
Bonding : 190°C -~ 10sec

122MPa(70g per bump)
v v v
85C ~ 85% Thermo aging Thermo Cycling
70°C ~ 100°C ~ 150°C -40°C~125C

A

y

Aging

50~100~250~500~1000

time (hr) :

A 4

Testing cycles :
50~100-~200-~300 ~

)

RS

Shear Test ~ Contact Resistance ~

Cross section

4174 3 it A2

4-point bending >

A 4

Static max. curvature test

A 4

Dynamic Cyclic Test

A 4

A 4

2 Frequency
0.25Hz ~ 2.5Hz

2 Temperature
60C ~80C

C

[ 4

A 4

2 %’&'ﬂ’:’/? Pé‘/” ﬁ_ﬁm

44

Cross section ~ Resmtan@




B 4-4 3% %R
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Bl 4-5 fiB fm iR b

Bl 4-6 & EIrdls4a
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B 4-8 B R ThTR S
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uTRAsoNIC cLeaner UG10)

. e
=50 =

Bl 4-11 25 iex &
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PAD CONFIGURATICN

87 148
ir T
ZBB =114y
A
KS0713i
(TOF VIEW)
oo =t AR
1 110
Figura 2. KS0713i Chip Configuration
Table 1. K50713i Pad Dimensions
=
Itam Pad Mo, = Unit
X i
Chip sizz - 10860 2020
. 110 110 ol
e e 11 1o 224 70
110 110 55 114
. M1 o147 108 5] um
Humparl pad size 8 1o 87 50 T
288 b 224 108 5]
Bumps=d pad height 110 324 17 iTyRd
COG Align Key Coordinate ILE &lign Key Coordinate
30y Aym Aym yym Aym 30gm 43m WEym dym 43m
]
B P
3 805, +131T )
[-B065, + 1300%) i = E
5 2 g 3
=} 3
=
E]
B ey
{5060, -1180) E| [+5050, -1 1808 E|

Bl 4-13 £ < 80 5 B[ Ak E]
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110

99 & 100 - 5 (C) 31(B) 1_-{ 25(A)
*a 4 Q .

Bl 4- I ?:Ei%ffé/? |EL > B ]

e
1.4ohm
- oz
. 3.9 ohm
s 3.4 ohm
L Aan—]

B 4-151C f S FEE Z 32T 7 B
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B 4-16 (a) & 738 F -0 Bk
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Temperature (°c)

140 —
120-.
100-
80-.
60-
40-.

20

-20 4

A

-60 . r . . , . . r . ,

0 10 20 30 40 50
Time(seconds)

Bl 4-17 £ 07RR05808 & o 5

-~ 1 Shear tool

Y
A A

Target: T/3

Rigid mounting board

B 4-18 4§ T & 4asg 5 A7 T B[30]
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Bl 4-19 T/ Avpls

Bl 4-20 $*AEREE R 45 B
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B 4-21 SE R Rk B % K% B

i ‘
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—m— A-B

12

Contact resistance (ohm)

Contact resistance (ohm)
12

—eo— A-C
B-C
- = E ]
5 & s = n
! ; ! ; l ; | ; !
200 400 600 800 1000
Aging time (hr)
B 5-4 70°C pFreee el 1 B 2 B 1% @]
——A-B
—— 0
B-C
i = =
e = = - -
! : I : | : ! : I
200 400 600 800 1000
Aging time (hr)

B 5-5 100°C P 582 32 1§ 2 (2 .2 B % ]
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Contact resistance (ohm)
12

—=— A-C

Contact resistance (ohm)
12

i —— A-B
n B-C
= S = =2 =B
:,1:_\._; e . —
il ) | L | L | L 1 L |
0 200 400 600 800 1000
Aging time (hr)
Bl 5-6 150°C iz & re w2 B % B
—=— A-B
—— A-C
= B-C
== L = =
I L | L 1 L 1 L | L |
200 400 600 800 1000
Aging time (hr)

Bl 5-785C-85%4p ¥ /3 R PFrx &t i T IE E 2 M % ]
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—=— A-B
——AC
B-C

uwy

(o) 2ouwsIsal jovIUOD)

500

400

300

200

100

Thermal Cycles

o

B 5-8 # 5k PEoC L 4R 7
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70°C

100°C

g 85
rd 119 - wf i 84 =
= F > E 4 g
2 . S =3 Y =
50 = o ¥ Jag B = WL rd {3 8
= o = = =
2 k| = . 3
5 wp z El P =
- . 1.7 B ® WF . Js2 2
JpE |3l : | . :
. E z -~ z
- ¥ = o - 481
- {76¥ - " o
10 - o s L
= [} il | ' s ; s 20
Tk L35 0.0 0l 02 03 0.4 08 06 07
(1] (8] 02 03 4 s [ 07 Displacement (mm)
Displacement (mm}
o0 0]
L1 85
50 .
. ds
e g W E 484
i+ b . -
. = = . =
46 3 = . C
/ E| =N . 1228
= £ r &
. % = |
. p ] g . ¥
. E = W .. 482 E
P 2 £ g Z
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0+ e L |2 g 481 3
JRERPAPR T £ ..-""'”. v
ok 1 | . ' | . 0 P . ¢ . . , -
00 o1 02 03 04 08 06 07 0.0 o1 02 03 04 05 06 07
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50 &5
0 10 1
+— Load
d .
0 Resistan o +— Resistance
¥ 0 F 484
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= o 5 ¥ =
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" Y
b 0
Ok saspseye i | i L | gespees 0k L L s 50
0.0 0l 0.2 03 04 0.5 0.6 o7 08 0o ol 02 03 04 05 06
Displacement (mm) Displacement (mm)
0 8.5
=— Load 10 79
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40 484 = *
. = 1478 =
= 0k =
= F £ o z
] F 2 ] . =
30 . -—83 B g i
= g & ¥ 471 8
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o0 0 02 o3 03 o5 06 00 0l 0z 03 04 05 0.6 07 0%
[isplacement (mm) Displacement (mm)
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[hsplacement (mm)

Displacement (mm)

B 5-9 (a) 70°C £ 100°C ¥ +

{

RIZ
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150°C

85C 85%RH

b 85
40 . 184 -
= . £ 40 / 84
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Cycle times
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0.25 Hz 2.5Hz
0 20
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Shear strength (kgf)

Shear strength (kgf)

80

70

60

50

40

30

10

80

70

60

50

40

30

20

10

200 400 600 800
Aging time (hr)

Bl S-11 70°Cprrcr i 4 s & 2 B 1%

1000

1 | 1 | 1 1 1 1

200 400 600 800

Aging time (hr)

B 5-12 100 C s 5 4 33 & 2 B 1%
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Shear strength (kgf)

Shear strength (kgf)

80

70

60

50

40

30

10

80

70

60

50

40

30

10

>

0 200 400 600 800
Aging time (hr)
B 5-13 150 CPE»cea 3 4 55 B 2 M 4

1000

0 200 400 600 300
Aging time (hr)

B] 5-14 85°C-85% tp ¥z R o 11 4 3 & 2 B 1%
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Shear strength (kgf)

30

20

10

—=— 857 85%RH

—e— 70T
100°C

—v—150C

|

200 400 600
Aging time (hr)

800 1000

Bl 5-15 $ 4  RABRB T 2 B %
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150°C

s TIHT
85%
RH

Bl 5-16 #z—-%‘/é] pFREA RS 1S0C 2 BE B RS2 RV
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Shear strength (kgt)

80

70

30

Comp. load (kgf)

100 200 300 400

Thermal cycles

B 5-17 #OER e ¥ 4 55k 2 M 14
8

6 /
4 p

)

0 2 4 6 8 10
Comp. extension {(mm)
B 5-18 # i 4B+ £ & 4 B)
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20

10

Contact resistance (ohm)
N

100

80

60

40

Temperature (C)

20

00000009
..

—a— RTI
—e—RT2
—4—140C
M 1 L | L | s | 1 L | L
0 2 4 6 8 10 12 |
Displacement (mm)
Bl 5-19 # i S EPRA-BM T E e =42 B &
n EEEG o o
m EmDe
@ 1»
= (0.25Hz
e 25Hz
1l ) bl ) MR R | P S S A R
1 10 100 1000
Bending Life (cycles)

B 520 BARERYEH2 M
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18pkm 238614
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B 5-24 80°C-0.25Hz %* & plf & 5 2

=
)
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B 5-26 80°C-2.5Hz $* % R|E:F 7 25 B
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