surface mounting
technology PBGA, PQFP, CSP
| / O
P G Apin grid array

PBGA |/
SOP , QFP PBGAFP
[1-2]
PBGA !
PBGA reliability
PBGA

PBGA BT



PBGA BT



2.1

Plastic Ball Grid
Array (PBGA) (substrate)
thermal shock
PBGA
2.2
PBGA BT
2.2.1



2.2.2
1 PBGA BT

0.3mm

2-1

2221
1 PBGA BT



2222

0.3mm

0.7/mm 08mm 0.9mm

PBGA BT

0.3mm

(07 08

0.9



2.2.3



3.1 ABG BT

PBGA BT -1 ass
31 32
1
BT T g 180
Modul us Modul us
[22]
2
Egl ass

stabl e bond

pl ain weave



PBGA
BT
3.2BT
3.3
E
[3]
63Sn37Sb
Ren [10-11]
Tendle Tzan[12]

EGIl ass

[2]

BT
PBGA
Lu[3]
aignment adjustment
Sharp[4]
Ren [6]
[7-9]
Flip Chip

thermal cycling loading
Creep

Haper [13-14]



( epoxy mold ling compound)
Polyimide Films

Mater Curve
Qian
[15-17]
Shi[8-20]
[21] Gr/
Epoxy - -
[22] Shrot[2Bya
expoxy/FR4
fill  warp
- [22]
( Master Creep Curve) glassFR4
(woven) glass/fiber
plated /pin through hole
(PTH) Tusneo [24] Thermal
Cycle Test plated through hole
3.4
BT BT
E-glass

(woven plain)



341BT

PBGA E-glass BT
(woven plain)
34.11
(fiber
bundles)
warp fill 33 fill warp
(unbalanced)
(fiber bundies) (diameter)

(fabric style)
Sottos, Ockers[25]
( fabricstyle)
(Elastic Moduli) (CTE) Wu,Guo Chen[26]
Fiber /FR4 (CTE)
(fabric style)

34.2

10



(constraint)

(cracking plies) (constraining plies)
(cracking plies) (constraining plies)
[27]
(stiffness) ( 3-4)
0 0
( 35 3-8 ABCD
343
3431
1974 White  Nuismer [28]
[29] Jen [90/0] 4s
0 [+45]4s
+45
Cowley  Beaumont[29] CFRP
0° (split) [30] Kellas

( notch blouting)

notch

1



1l nst-884d 8 ( micro tester system)
2 . ( temperature chamber)
(nicro pneumatic grips)

3
4 . (versa grips)
5

1.1 1-88#4Bon ( micro tester system)

(ball shear)

I nstron

( load frame)
(‘actuator)
(load cdl)
(grip/fixture)

( controller)

o 0~ W DN P

computer)



1 . = 1kN

2 + 100mm

3. 0.0001 to 1.5 mm/min

4 .( load) (accuracy)x 0 . 5 %
5 . (position) (accuracy)+ 1 ieron

resolution £+ @ Smicron
stroke 1nOnd
6 . : (load control)
(' stroke contral)

('strain control)

4. 1. 2 (nicro pneumatic grips)
45 gm
I nerti a (load cdl)
tilm)
(fiber) (fine wire)
4. 1. 3 (versa grips)
100 mm

1 Load Capacity: 1KN
2 .

13



4 .
4. 2
PBGA
4.2.1 PBGA
PBGA
PBGA ( Doubl e Side)
(Cooper Clad Laminate)
( E-Cl as s )
422
20inx 16in
PBGA (CCL)
ASTM (
ASTM D638M-81 31 ASTM D3039-76 32 ASTM

D3552-77[33

14



ASTM ASTM D1708-79

(thin strip)
80mm 4.9 6.3 0.3
4321
(thin strip)
BT BT
80 5 25 X6 (end
tab) 4-1
4322
%7 0.3mm
0.7 0.8 0.9
43221
80 %7
0.3mm
0.7 49 4-2
0.8 5.6 4-3

0.9 6.3 4-4

15



4-4

441
ASTM

grip)

4.3.2

0.8 6.3
0.7 6.3

( 47)

10° / s

( displacement control )

16

4-5
4-6

(thin strip)

(versa



4.4

4-7

6X4%x3=72

17
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5. 1

BT
5. 1.1

51
13.1GPa 56

(compatibility)

10t / Is

BT

260 MPa

10° [27]

BT/Glass 10* 10°
52-5

18

(E)

10



14.8GPa

10* 10° 10% 10%( [/ /s

(E)

282.33MPa 294.94MPa

347.58MPa 5-2-55

(E)

55

[22]

o7
51

3-6 0

19

56

(Low Congtraint)

144 GPa 14.5GPa 14.5GPa
322.58MPa

0



(high constraint)

0 0
5. 1. 4
5-8a 5-8b

10* 10° 102 10°
59ab

59c
5. 2

BT 10* 102 102 /| Is



80 7x7

0.3mm
0.7 4.9 4-2
5.2.1.1
()
10* 10° 10%( [/ /9
(fracture strength) 15.37 19.28 27.48 (kgf/mnY) 57
5-10
[29-30] 9O°
5.2. 1.2
10* 10° 10%( [/ 9 (
5.2.1.3

10* 10° 10%( [/ /)

o1

21



80 <7
0.3mm
0.8 5.6 4-3
5.212.

()
10* 10° 10%( / 9

(Fracture Strength) 20.27 22.38 26.89 (kgf /mn)
512
5.2. 2.2

10* 10° 10%( [/ /s)

5.2.2.3
10* 10° 10%( [/ 9

() 0.1

80 %7
0.3mm

0.9 6.3 4-4

5-8

(

)



5. 213.

()
10* 10° 10%( / 9
(Fracture Strength) 23.39 2456 29.65(kgf /mm’) 59
5-13
5.2. 3.2
10* 10° 210°( [/ /9 ()
5. 3.3
10* 10° 10%( / 9
() 0.1
5.2.4( )
80 <7
0.3mm
0.8 6.3 4-5
5.2.4.1
()

10* 10° 10%( [/ 9
(Fracture Strength) 1951 22.36 22.86 (kgf /mm?)  5-10
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515

5. 225.
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51 (10° | I9)
(MPa) ()
1 263.24 2.73
2 266.05 2.82
3 250.61 2.71
8.22 0.05
259.97 2.75
5-2 (10" /1 /s
(MPa) ()
1 303.63 2.93
2 269.94 2.71
3 273.39 2.87
1853 011
282.33 2.841




53 (10° 1 Is)
(MPa) ()

1 307.52 3.19

2 303.84 2.92

3 273.39 2.87

18.73 0.17

294.94 2.99

54 (10% / [s)
(MPa) ()

1 323.61 345

2 318.50 348

3 325.60 3.81

3.66 0.19

322,58 3.58




55 (a0t / 1)

(MPa)
1 338.40 3.61
2 358.38 3.70
3 345.94 3.86
10.08 0.12
347.58 3.73

56

(E)

(1 1S (GPa) (GPa)
10° 13.1 0.42
10 14.4 0.33
10° 14.5 0.36
10 14.5 0.21
10 14.7 0.47




5-7.a

(10"

(kgf/mn)

14.71

14.72

16.68

1.12

1537

57.b

0.7

(10°

(kgf/mm?)

18.50

2011

19.25

0.79

19.28

I 1s)

I 1s)

. 9)

. 9)



5-7.c

(102 | /s)

(kgf/mn)

26.87

28.12

2743

0.63

27.48

58.a

(10"

(kgf/mm?)

20.34

18.46

22.04

1.78

20.27

37

/19

. 9)

. 6)



5-8.b (10°
(kgf/mn)

21.98

21.82

23.31

0.81

22.38
0.8
5-8.c (10
(kgf/mn)

27.72

27.70

25.26

1.40

26.89
0.8

I 1s)

/19

. 6)

. 8)



5-9.a (10* /19
(kgf/mn)
23.58
24.95
21.64
1.65
23.39
0.9
5-9.b (10° / /s)
(kgf/mn)
23.80
24.68
25.21
0.70
24.56
0.9

. 3)

. 3)



5-9.c (102 | /s)
(kgf/mm?)
28.78
28.73
31.45
1.37
29.65
0.9
5-10.a (10* 1 Is)
(kgf/mm?)
21.02
18.50
19.01
1.32
19.51
0.8

. 3)

. 3)



5-10.b (10° 1 /s)
(kgf/mn)
25.66
20.46
20.98
2.85
22.36
0.8
5-10.c (10% | Is)
(kgf/mn)
23.44
2213
22.82
0.67
22.86
0.8

41

. 3)

. 3)



511.a (10" /1 1)
(kgf/mn)
15.80
15.87
15.61
0.47
15.56
0.7
5-11.b (10° 1 /s)
(kgf/mn)
17.16
14.76
17.98
1.66
16.63
0.7

42

. 3)

. 3)



511.c

(10

(kgf/mn)
19.14
18.39
19.04
0.51
18.94

0.7

I 1s)

. 3)
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Plain Weave Unit Cell

i D

EFPF} .--"‘ ;[-" ply tailure

1.00 Gr./Ep. [0, 80 1,

4754

0.504

0.251

80" ply failure
o = -
o 20 LD B0 B.O 2n, number af

90° plies
Variation of the strain 10 onset of transverse cracking, tpps.

3 4 [ 27]



d single fracture
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Schematic stress-sirain diagram for type A randverse cracking

35 no constraint A type27]
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Schematic stress-strain diagram for type B transverse cracking.

36 low constraint B type[27]
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