DR R

Polymer Processings Laboratory
National Yunlin University of Science & Technology




)

— N é}%lgrjbég

=~ IC#%E@| A4

= AR ER AR

=~ e

I~ BE ¥t
#n

[2]



i)}%%‘@*/éﬁ

B A7 F B TSOPH 07 5t
n$ﬁﬁfiiﬁ%@ EA@
w2 [4]

8% »ﬁﬁﬁﬁ

kA

=

A A -Qr]

BAE M £

Amko Technology Min-Woo Lee %
Ll gt AR E ERBHRE
¥l & fsﬁ{" Bt & (a) » center gate %

9};3

e

.ﬂ-

;1% 2T FBGA&rdiest 5
z@rs » B HCERZ 9 % F IR 0 corner gate
s £ o) (D)[21] -

9

I * 448 i

Center gate

corner gate

(a)

= o oo

(i)

O Expenment
O S imulation

— o

.-'-".l"

.-",.-'-"

/.-"
,;_.-.-'

i

_::_r:"

J.l-l-
A

L
S
F

_,r'__r:f__,

-::,-"J

,-'-D
J,-f.- _—

v

.._rr'

Center gate Comergate Cenfergate  Comer gats

unit#l

unit#l

unit#] 1

(b)

LG

[3]



;glerr/éﬁ

# 12k 7 3FLQFP2 TFBGA%f 255 » i v = < ¢ 3¢ =/ 2 T fio(a,b)
”?Iﬁéﬁﬁ/ﬁuﬁv,ﬁ»all7 ”ra"”h’$’ﬁif =2 $’ﬁxﬁ’°qx#5]7‘ﬁ-\'\m|§$

2 %ﬁ%ﬂ %" ’ mﬁpﬂ l——ﬁ“"\ AN s q$’ﬁ#k %E; g}l ?:';)i-— IO SR TIDme

PR REEN o A RBE RS ?%%55 £ RS (cd)9] -

EREE 2esW DR Keew
t wwd  |eecy
7900

595

Nt ))\\\mnu,,
| 1/ 7
"':/ =

4 M
l I
! 1
! 1
: i
i i
l i
- i
‘

[4]



‘L IC 554l 2.1 4

10C

Die Bond

Wire Bond

Molding

[5]



AR E A

Post Mold Cure

Marking

BGA Lead Frame

Ball Placement| | De-junk Trimming

Plating
Saw Forming
Singulation Singulation

BS/LS

[6]



‘L IC 4+ 4 AR

e .2

TQFP,LQFP

SOJ SOP, 5SOP, TSOP, TSSOP

" Surface Mount Fine Pitch / Thin ——- Modules /System J

ICH AR F > 32 G %8 » 4 % IFH e L4 5 45 3
| iwa%t ’\ i+ ke %"‘}2"} S

[ | é’lﬁﬁ‘ @I’a’iﬁ,ﬁl"’ ‘\47 }A%’if

[7]



@ 1t BGALHE L i

B ﬁq;’i{;\‘.; MED VKT AL
= % $aE (Lead frame)z 51 %A &> Fid 47 &M
(wire bonding )2 ift £ 7) As

= 7 (Substrate) - I/BGA Jﬁi«;ﬁ VE: R IR 2
(1/0)

Maold Compound Dis Giold Wire Mold Compaund  Dis  Sivar Epowy  Gold Wira

e /‘ / '\\ b

Laadframs STlvar Epoxy Dis Pad

Lead frame

[8]



i BGAZ &3t K i 2

W OUAIIRSIPTEZ| S AR BT TR RAF FREROER
LI RERE C Rt o R <) LN B AL N
R TER ) TR B

] %%.E} esFend o R 4 i3 T ICA i B i 42 25

Mold Compournd Dila Gold Wirs

Mold Campaund = ] Shhrar Eposcy Eold Wira

Y \ [

Salder Ball

e YTTEAT
< < BiAZ CCCCC

IQ fu ::ET

/ ..; ’ ° Ll _\ J:l/ ._.;5 ’ ° ;1» - ‘\:
E S e LB AN Fe I S

[9]



IS R

WAL G TR E P ) R R P T R AR LA R
BRECE PN > Fag gt 6 A e ( plunger)4a®s T 1~ iE
i# (runner) ~ & (gate)in » & FR p (cavity) » FE F
foe BB~ I IC A5 o

¢

e o

e i = =
== —
C— —
=== =]

[10]



S N2

(R E: 3
3 2 ICK 4
fodig i
511 %l > <é§ Zﬁlig- 5592%1

[11]



FRe

3t 7| (Ball Grid Array » BGA)#t 552/t - 2 41552555 dp
TR ESED R IR RAEFH O EH BHE
R AT & M R B chin B o e PR R e
AL GZIEFA 2Rt g2 EMBEH 5 E2RBSE
W PEEE A ST B e ERICHH & 4 o -

[12]



-

—

f
|

Hesitation of flow in the
die area because of the greater
flow resistance

Air-trap location

[13]



& R #

gfbiﬁfﬁﬁia »%ﬂ%*ﬁa’i’ 1772; N Hll_kjyff%,‘ 5%11‘3 22?}

7J W ICA B LB R A R A 2 4 4 %

N2
\,,, C/ breakage

~Wire-to-wire !
short |

[14]



2 5 ) | RE

e —

<— L —

11

Flow Direction

. ™

%|Zo|e

D
Wire Sweep Index(%)= TN x100 %

D,: £R& BB E
L £RIFBER

[15]



) ’

gy oo

LI L s IV S N }:Ej—fizn 5 A

_EERE R e ﬂj;“(Formal » Single) 7 [r¥ind w2 &

L
NG
3a
-
mf
4;..
q_
~D—
\\\
w4
T
-
gm
‘SZ

BB 44 RGBS

[16]



Bt 2 17 > v B

Moldex3D

ddddddddddddddddd

gt 8 = 1529472
8L 8 = 1657774

T AR
eIntel Core2 2.4 GHz
.RAM 2G*4

[17]



‘_L + L 414 Epoxy Mold Compound

Vizosity [g/om.sec) ]

m kA (Viscosity)
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PVTHRE % (PVT Relationship)
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B £ # 4 (Dynamic Reaction )
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(2)32% (b)52% (c)85%
Item Parameter
Mold temperature (¢) 175
Transfer time (sec) 12
Transfer pressure (MPa) 10

Chip thickness (um)

250 > 300 - 400

(d)100%
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(2)32% (b)52% (c)85%
Item Parameter
Mold temperature (¢) 175
Transfer time (sec) 12
Transfer pressure (MPa) 10

Chip thickness (um)

250 > 300 » 400

air trap
(d)100%
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Item Parameter
Mold temperature (¢) 175
Transfer time (sec) 12
Transfer pressure (MPa) 10

Chip thickness (um)

250 > 300 - 400

air trap
(d)100%
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Moldex3D Moldex3D Moldex3D
Filling_Conversion Filing_Conversion Fillng_Conversion
%100 %] %100 [%] %100 %]

—> g 21451 —» g 22759 —> g 23936
20.488 21775 22.907
19525 20791 21878
18.561 19.807 20.849
17.598 18.823 19.820
16634 17.839 18791
15.671 16.855 17.761
14.707 15871 16.732
13744 14.887 15703
12781 13.904 14.674
1817 12920 13645
10.854 11.936 12.616
9.800 10.952 11.587
8927 9.968 10558
7.963 8.984 9.529

— ™ 7000 — ™ 000 — ™ g500

Y o i o T o
x4 x 8 A ?

230

Chip thickness (um) 250 300 400

Conversion (%) 21.451 22.759 23.936
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Mold temperature Transfer time
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Transfer pressure
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Chip thickness
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Gate type | Wire sweep (%)

Formal 11.750

Single 12.702
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Level
Factor Level I | Level II | Level III
A. Chip thickness (um) 150 200 250
B. Mold temperature (<C) 172 175 178
C. Transfer time (sec) 8 12 16
D. Transfer pressure (MPa) 6.25 10 13.75

[26]



(2)13% (b)32% (c)85% (d)100%
Chip thickness (um) | Mold temp (C) | Transfer time (sec) | Transfer pressure (MPa)
150 172 8 6.25
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Chip thickness (um) | Mold temp (C) | Transfer time (sec) | Transfer pressure (MPa)
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EREBAHBONW" I E £
Exp. A B C D wire sweep(%) | S/N Ratio
1 150 172 8 6.25 1.707 -4.64467
2 150 175 12 10 1.398 -2.91014
3 150 178 16 | 13.75 2.012 -6.07256
4 200 172 12 | 13.75 7.943 -17.9997
5 200 175 16 6.25 5.395 -14.6398
6 200 178 8 10 5.978 -15.5311
7 250 172 16 10 11.858 -12.1215
8 250 175 8 13.75 12.022 -10.9867
9 250 178 12 6.25 10.242 -8.2984
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z 2y VA »
RimA 2" EE > v B
A B C D
1 -4.5425 -11.5886 -10.3875 -9.1943
2 -8.9941 -9.5122 -9.7361 -10.1876
3 -10.4689 -9.96735 -10.9446 -11.6863
Max-Min 5.9264 2.0764 1.2085 2.4920
Remark 1 3 4 2
-1
5 _Al A2 A3 Bl B2 B3 Cl c2 C3 D1 D2 D3
s |
g |
BN
> ‘//¢\\* N *\\\\\\
-13 F
-15 F
-17
Chip Mold Transfer Transfer
thickness temperature time pressure
F7FF e s Al B2 C2D1
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2 2/ v —
i EREBEF 2SR Hcr T
%8 SS pd RDF| 22V | 2 vF | Bg®S ﬁ;]%f;%
A. Chip thickness 198.92972 2 99.4649 | 369.2499 | 198.39098 | 91.1241
B. Mold temperature 7.14715 2 3.5736 - -
C. Transfer time 2.19530 2 1.0976 - -
D. Transfer pressure 9.44306 2 4.7215 | 35.0561 9.17369 4.2136
e 0.00000 0 4.6623
el 0.53874 6 0.2694 2.1550 0.9898
Total 217.71522 8 217.71522 | 100.0000
AERFRAT A TRAT EPER 9112415




Wire swee

oldex3D

Wire sweep_Wire Sweep Indexiby

%100 [
1.398

1.306
1.213
1.120

1.027

EXP. 2

1.773

Wire sweep (%)

[Baseline Startposition (x = 416 px; y = 97 px)

[Baseline Endpasition (x = 222 px; 480 px)

[Perpendicular point (x = 215 px; y = 477 px)

[Baseline = 1.288e-+003 pm

[Distance to Baseline = 2.2847e+007 pm
iresweep Percentage = 1.7739%
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Chip thickness (um) | Mold temp (C) | Transfer time (sec) | Transfer pressure (MPa)
100 175 12 6.25
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oo 5 & 100 um Wire Sweep

Moldex3D

%10 0 ]
— pm 1051
I 0982
0912

Item

Wire sweep (%)

Chip thickness 100 (um)

1.051

B iE F|F L

1.341
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Moldex3D

Wire sweep_Wire Sweep Index(by wil

®10 -1 %]

— 5978
I 5.587
5.196

4.806
4.415
4.025
3.634
3.243
2.853
2.462
2071
1.681
1.290
0.899
0.509

i
EXP. 6 Wire sweep (%)

10.0 mm

Baseline Startposition (x = 426 px; y =71 px)
[Baseline Endpasition (x = 243 px; y = 447 px)
[Perpendicular point (x = 266 px; y = 458 px)
Baseline = 1.2545e-+009 pm

Distance to Baseline = 7.6485e+007 pm
Wiresweep Percentage = 6.0968%




i Wire sweep

Meldex3D
Wire sweep_Wire S
x10 0 %]
— 12.022
11.222
10421
N

oo 10.0 mm

L L . |

Wire sweep (%)

Simulation 12.022
Experiment 12.808

Baseline Startposition (x = 406 px; y = 74 px)

Baseline Endpaosition (x = 72 px; y = 427 px)

Perpendicular point (x = 45 px; y = 365 px)

Baseline = 1.4579e+009 pm

Distance to Baseline = 1.8672e+0108 pm
iresweep Percentage = 12.808%
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The End

Thanks for your attention !
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