1.1

(Printed Circuit Board, PCB)
(Job Shop)
1980
70
Circuit Association TPCA
150 103
11 172
1990
1983 50
2000 1,485
Circuit IC 2000
PCB Prismark

409

1969

1970

Taiwan Printed
70
181
Integrated
Y 2K
2000



Y2K

2000 1999
1,485
PCB Viasystems, Tyco
2001
11.7%
2000 PCB 368
32%
High Density Interconnection HDI

Ball Grid Array BGA Chip Scale Package

1.2

Data Envelopment Analysis

2

37.5

2001

13.7%

(Build up)

CSP IC

DEA



2
3
4
1.3
24
14
1-1

24




1-1



2.1

211

1903
(Wright Brothers) North Carolina Kitty Hawk
800 (Marconi)
(Wireless)
(Printed Circuit)

19 Morse
Alexander Graham Bell
(John
Fleming) (Dioderetifier) (De Forest)

(Triode amplifier)

Private Branch Exchange PBX

Albert Parker 1903



Albert Parker

3)

1912

Berry

Max Schoop

Cesar Parolini

Parolini

NBS)

(Additive) (Circuit)

1)
2)

(San Jose) KQW

Substractive 1913 Arthur
1918
Charles Ducas 1925
Frenchman
(additive)
(Jumper Wire)

(National Bureau of Standards

1947 10



1) (Painting)
C )

2) (Spraying)
3) (Chemical Deposition)
4) (Vacuum Deposition)
5) (Die-Stamping)
6) (Dusting)

1936

(proximity fuse) 1947

1950

2.1.2

1950
2-1[15]

Paul Eisler

(transistor)



1953

2-2[15]
1953 Motorola

2-2

2.1.3
(Integrated Circuit IC) (Large

8



Scale Integrated Circuit LSI)

1961 Hazeltine
1963 —

VLS
(crosstalk)
(pin) (bare chip)
(0.2mm )
(0.5mm~0.1mmy ) (10~50 ) 1975 1990
42~50
1980

0.4~0.6mm 4~6
1980 1990



214

1979 Pactel Pactel 2-4

metal riser
Copper Polyimide Polyimide Cr Ti

Cu
e . | as
2-4
1981 L eishman Finstrate
1990 IBM Surface Laminar
Circuit SL C Technology
1998
Robocut Cotroller RCC

(Build up) core microvia

(Photoviaor laser via)

1A
(Build Up)
(High Density Interconnection HDI) IC
IC IC IC
(Ball Grid Array BGA) (Flip Chip FC)
(Chip Scale Package CSP) (Pin Grid Array
Ppackage PGA) (Column Grid Array CGA)

(Stacked | C Ppackage) BGA Flipchip IC
PCB

10



2.2

(Printed Circuit Board PCB)
3C( )
7-8
Digital Assistant PDA
1995~2000
6.8% 1995 295.36 1997
1998 1997 3.7% 3324
PCB 1999 9.2%
409 1999
2000
911
PCB
2-5[9] Prismark 2001

328 19.8%

1

Dataguest

320.5

363
12.5%

2001

2000

PCB

Personal

2000

409



2-1[9] 25% 2001
4~6
19%
4 5 12.50% 15.
9.50%
40 10.00
i 20%
3b 5. 00 %
30 3.700 0. 00 %
25 -5.00
%
20 |3208 33.24 36.3 40.9 28| | 14 g
1p -15.0
1P -20.0
-19.90%
-25.0
0 1997 1998 19909
2-51997-2001
Prismark(2002/03)
2-1 2000/2001
2000 2001
409 328 -19.8%
112 27.4% 83.4 25.4% -25.5%
108 26.4% 82 25.0% -24.1%
67 16.4% 50.7 18.2% -10.9%
120.9 29.6% 102.7 31.3% -15.1%

Pirsmmark(2002/03)

12

00 %

%

%

0 %
0 %
0 %

0 %
2000



PCB
Japan Printed Circuit Association

PCB 7903 2000
PCB
PCB PCB
IC
PCB
(Flip Chip) IC HDI
PCB PCB
PCB
PCB
EMS
2.3
231
1969
2000 1485
( 12%

13

JPCA
9861

1983

2001
18.4%
PCB
BGA CSP
PC
29%
(EMS)
50
IC

Intel

IBM Compaq



16% 1998 946.3 1997 721

31.2%
1999 PCB
1996 1998
581 1,005 30 1999
1,080 10
2000
Y2K
2000 1999 375 1485
2001 PCB
(TPCA) 2001
2001 1,179 2000
1,389 151 2001

PCB
PCB

14



LowDk
2.3.2
1998
24.9% 1999
752 1998
1152.5
2001

18.9

15

1A
HDI Flip Chip
IBM,Intel  Compaq
705.4

6.7 2000

Y 2K
1999 53

934.5 2000



Flex-rigid TAB TapeAutomated

Bording
2.3.3
TPCA (
2-6) 2001 Personal Computer PC
Notebook NB 4 6 8 63%

2000

2-6 2001
TPCA (2002/08)

16



2-2 2000/2001

2000 2001
3.7% 3%
7.2% 7%
33.4% 28%
25% 22%
12% 13%
6.7% 9%
6.7% 7%
IC 4.4% 11%
TPCA (2002/08)
2-3 2001
2000
2002 PC NB
2-3  2000/2001 (
2000 2001
34.50 29.61 -14.1%
IC 55.79 45.31 -24%
55.5 66.01 -22.8%
4-6 136.67 103.93 -18.8%
96.74 83.10 -14.2%

Pirsmmark(2002/03)

17




2.4

1)

2)

3

4)

5

Printed Circuit Board

18

layout



24.1

Inndustries IPC
[4,7,8]
1)
@ Class| ”

HB FR-1 FR-2

FR-4
@) ClasslIl “
MLB
® Classlll “
Poly-mide Pl

2)

Association Connecting Electronic

IPC-6012

General Electronic

" XPC
CEM-1 CEM-3
z Dedicated Services
OA PC
FR-4

Multileyer Printed Board

” High Reliability

FR-4 FR-5

BT

PTFE

2-4 2-5

19



® Paper Phenolic XPC FR-1 FR-2

XPC HB FR-1
@ CEM Composite Epoxy Materials CEM
8 7628
Prepreg 6 7628
CEM-1 Chopped Strand Mat
(Web) CEM-3 FR-6 CEM-5
CEM
FR-4 PCB
® (FR-4)
1.6m/m loz 1.35mil
ED Foil 8
Thin Core 7628 21161080
(AQI)
uv Difunctional, Tg 130
10 Tetrafunctional Tg 140
FR-4 Tetra
<1>FR-4 Rigid Double Sided(D/S) 1.6mm 1oz
8 7628
36"x48"  12ft° sheet  40°x42" 13ft°
42'x48"  14ft*
<2>FR-4 Thin Core
A. 0.039in 1/1( 1.0mm  39mil loz
) 7628
B .0.015in V1 2 7628 15mil
C. 0.008in /1 2 2116 8mil

20



Polyester ~ Polyimide

D. 0.006in 1/1 1 1506 6mil
8
2-4
XPC
FR-1
FR-2
Epoxy
Composite CEM-1
Composite CEM-3
FR-4 FR-4
FR-4
Polyester Base
Polyimide Base

ITIS

21




1.6

1.2

1.0

0.8

12

NC

1.0

0.8

1.6

12

0.8

16

ME

1.2
0.8

1.0

CCD

0.8
0.6

PDA

0.3
0.2

0.1

00 00Q

16

Burn-in

12

1.0

0.8

<0.6

00

00
60
17J9)

FPC

0.6
0.7

0.3

©

1.2

1.0

o Pl Ol >

0.8

CCD Camera

®

22




@ High Performance Board Material
B.T. Bismaleimide Triazine
Polyimide,PlI Cyanate Ester,CE

FR-4

tetrafluoroethylene Teflon

BT P-BGA PTFE

RA Foil
Foil Polyester PET ED

3)

Circuit Board FPC

TFF-LCD

<1> ()
1950

1953~1955
1956

PCB
Tg 180
Tg
PTFE Poly
S5GHz

ED
PBT

Flexible Printed
FPC
FPC

(Screen Printing)

23



2-6

2-6
ITIS
<2> (2)
1953
Motorola
(migrate)
Pd/ Sn (Sensitizing)
1960
(Jumper) Press Pin
(Plated Through Hole PTH)
PTH PTH
( Substractive Process)
(Additive Process)
PTH (Panel Plating)

(Pattern Plating)

24



(Overhang) (Dry Film)
(Tenting) 1980
(Electro-Deposited Process ED )

(Full-Additive)” (UCF)

(Partial-Additive)” 1960

" (Build

up Process)

2-7

2-7

NC

(FR-4) ME
CCD
PDA

ITIS

25



<3> ( )

1961 Hazeltine Corp "Multiplanar”
1963
() (Clearance Hole) (2 (BuildUp) (3)
(PTH)
PTH
IC
Video-CD
2-8
2-8
Video-CD
IC
ITIS
(Flexible Printed Circuit FPC) FPC
(Dielectric Base Film) (Adhesives)

D) (2)

26



3) (4) (5)

(6) 7) (8)
9) (10)
LCD
2-9
2-9
( )
FPC () (Single Side) (2) (Double
Sides) (3) (Multilayer) (Double
Access) (Rigid-Flex) (Sculptural)
Roll to Roll

27



4)

2-7

Mainframe

NC

2-7
ITIS
2.4.2
[6]
1) (Copper-Clad Laminate)

28




Copper Fail

Surface Mounting Technol ogy

Paper Phenolic CCL

NEMA
XXPC XXXPC FR-1(XPC:ER)" FR-2:, FR-3
” X"
” FR”
FR-3”
XPC HB
FR-1 VO
CD

(Composite Epoxy Material CCL)
ASTM/NEMA CEM

CEM-2 IPC
CEM-3

29

SMT)

2-10
XPC
nxn

” X”

"FR-1 FR-2

CEM-1

CEM-4 IPC



ASTM/NEMA FR-6 IPC CEM-5

7628
CEM-1
Chopped Strand Mat CEM-3 CEM
1.6m/m XPC FR-1 FR-2
Epoxy Resin CCL
NEMA G-10 G-11 FR4 FR-5

FR-4
90%

30



2-10

XPC
FR-1
Composite CEM-1
Composite CEM-3
G-10
FR-4
FR-5
Teflon. PTFE
Polyester Base
Base

Polyester. " Polyimide

<1>

FR-4
<2>
® 1.0mm1/1

ITIS

Rigid Double Sided D/S

5 7628

® 08mml/1

4

31

G-10 G-11 FR-4 FR-5

1.6m/m
loz 7628
Thin Core
1.0mm  39mil loz
7628 31mil




® 04mm1l/1 2 7628 15mil

6
® 0.25mm1l/1 2 2116 2 1652
10mil  8mil 8
Flexible CCL
BT Bismaleimide Triazine Tg
180 Polyimide Pl Tg 250
Tg FR-4
PTFE 1GHz

2-8

32



< —>
v
........ B | CE M- (e
SR
1.6mm1/1
v
\ 4
PCB
PCB PCB
2-8
ITIS
2) Bonding Sheet Prepreg
3) Resist

4)

...... > CE M- 3
v
v
LY
4
v v
PCB PCB

33

WO




5) Solder Resist

6) Flux
1)
2)
3,000m 440Kg
E-glass Fabric Cleth
200-400
3)

Rolled Anneaed,RA Fail

FR4

34

105cm

CCL

I-glass Febric Cloth

(Electro-Deposited,ED Foil)

2-9



_><_
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2.5

IC
DIP Dual In-LinePackage QFP Quad Flat
Package BGA Bal GridArray CSP Chip-Scale
Package FlipChip FC IC IC
IC
1988 1998

build-up

2-10[5] [12,15]

36



(

)

2-10
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251

2-11[15]

06 ~1.2 18~70pm

2-11

38



1)

2)
0.3~0.1pm
buff roll belt sender
pumice brush scrub  jet scrub
micro etch

3)

) Photosensitive dry film

polyester film polyethylene
film
® liquid photoresist

39



4)

5)

6)

® ED

ED

electrophoretic deposition

ED



etchant

8)

2.5.2

IVH

41



(

)

2-12[15]

(

)

1)

® Pin Lamination

2-12

42




2)

3)

4)

® Mass Lamination

anchor

2-13[15]

2-13



void

5)

router

6)

2.5.3

1)

via

0.02



2)

2-14[15]

entry board back-up board
stack
>
C =Ll «— |
2-14

45



Excimer Nd YAG

2-15[15]

2-15

46



254

plating pad

electroless copper plating copper electroplating

1)

2-16[15]

47



2)

2-16

48

2-17[15]



2-17

49




3)

4)

conditioning

micro etching

catalyzing




Panel Pattern

2-18[15]

2-18

255

2-19[15]

51



Pattern

Panel

Pattern
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. >
—C D

D
D —C_ D
—C_ D

25.6



BGA

2-20[15]

1)

2)

2-20

54



3)

4)

2.5.7

HBL

router

55



HASL

V-cut

2-21

56




