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Na,CO,; < Na* + NaCOj
NaCO; + H,0 < NaHCO, + OH-
NaHCO, < Na* + HCO;

HCO, + H,0 © H,CO, + OH'

DFR-COOH + OH- <> DFR-COONa* + H,O
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XSE AHIAH PCB AIE

(Unit : M$/Year)

2000 2001 2002 2003 2004 2005

=0l 11,530 7,380 5,367 5,112 5,506 5,737
=1l 230 141 126 128 140 146
=& 5,354 4,530 3,981 3,920 4,098 4,180
U= 12,190 8,780 9,607 9,703 9,876 10,940
CH 2t 4,600 3,925 4,270 4,290 4,420 4,580
== 3,635 3,595 4,499 5,623 6,890 8,768
5= 2,053 2,042 2,258 2,521 2,991 3,203

(4.8%) (6.2%) (6.9%) (7.4%) (8.1%) (7.9%)
JIE 3,115 2,705 2,656 2,770 2,830 2,957
291 42,707 33,098 32,764 34,077 36,751 40,439

Source : KPCA, 2004.03, NT Information 2004.01
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(Unit: A&/H)

Source : KPCA, 2004.03, NT Information 2004.01
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1991 1993 1995 1997 1999 2001 2003
CHO1/2F ™ 2,850 4,300 4,700 5,500 6,100 6,300 6,500
MLB/Buildup 2,000 2,500 3,000 6,500 9,200 13,000 14,000
IC Substrate - - - 500 2,000 4,200 2,500
FPCB 150 200 300 500 700 1,000 6,000
g A 5,000 7,000 8,000 13,000 18,000 24,500 29,000
35,000
A30,000 ************************************************
25,000 - ey B FPCB
20000 - -

FA5,000 Q Q -{ W 1C Sub.
MR10,000 -~ - - - 0 MLB-B/U
5,000 - ""E""E"" - - - - o
o L 1 1 1 1 1 o e /g

1991 1993 1995 1997 1999 2001 2003
Year

oSt ESO 0|0 E& H102 A2 20045




Theories and Applications of Chem. Eng., 2004, Vol. 10, No. 2

DFR Al & 72 £ Market Share

2911

(Unit : S &1/H)
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Source : Circuitree, August, 2004.
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Package )| =&

TNCSi Products
line-up

Package Area

Increased pin count
Higher performance
E Ei EU.E E'p.g i !

L Paskage size
14xz2 2 27 s 40 45 p

Smaller and thinner
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750

Pin Count Technologies to Support
FCBGA MCP
IC Packaging Technology Evaluation [ ] [ ] [ BAOncE Densty e Smalliies ]
I X & e %I};%;HHNIHS}O\O'{E%' thal)
DIP(Dual Inline Package) -> e i&‘; 2t % S}d
SOP(Small Outline Package) -> 3—;::;1 § IS i
QFP(Quad Flat Package) -> =S HIe RAd
BGA(Ball Grid Array) -> < J;A > e
CSP(Chip Scale Package)/Flip Chip :;} I:ITRO ;>OJ| =Y 22
Source : IPC National Technology Roadmap for .
Electronic Interconnections 2002/2003 Source : TNCSi
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ITRS J|= &2

2003 2004 2005 2007 2012 2018
100 90 80 65 35 18
107 90 80 65 35 18
65 53 45 35 20 10
45 37 32 25 14 7
FBGA/CSP solder ball pad pitch(mm) 0.4 0.4 0.3 0.2 0.15 0.1
Pad size(m) 160 160 120 80 60 40
Line / Space(m) 48/48 48/48 36/36 24/24 18/18 12/12
Number of rows accessed 3 3 3 3 3 3

Source : SIA(Semiconductor Industry Association),
ITRS(International Technology Roadmap for Semiconductors) 2003 EDITION
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HXMZ J=2®Y /IPC I8 -Inner Layer

2002 2004 2006 2008 2010 2012

Tape 25/25 20/20 15/15 15 /15 10/ 10 10/10

Rigid 25/25 20/20 20/20 15 /15 15 /15 15 /15

Buildup 30/30 30/30 30/30 15 /15 15 /15 15 /15

Ceramic 50/50 30/30 30/30 25 /25 25/25 25/25

Source : M AHAHZ,2003E 108 S
Inner Layer Imaging
2002-2003 2004-2005 2006-2007 2008-2012

RCG SoA RCG SoA RCG SoA RCG SoA

Feature Size(Um) 125 50 100 45 80 38 75 30

Tolerance(lm) 35 10 25 9 20 7 15 5

Defect Size as % of Image 20 20 20 20 20 20 20 20

Source : IPC National Technology Roadmap for Electronic Interconnections 2002/2003
RCG : Conventional(practiced 95% of the industry)
SoA : State of the art(practiced 5% of the industry)

Electronic Materials Research Institute

oSt ESO 0|0 E& H102 A2 20045




Theories and Applications of Chem. Eng., 2004, Vol. 10, No. 2

2915

IPC Jl= &Y - Outer Layer

2002-2003 2004-2005 2006-2007 2008-2013
RCG | SoA RCG | SoA RCG | SoA RCG | SoA
Materials Mat’l type code FR-4 FR-4 CEM CEM
Board Size-Area cm? 1200 | 800 1000 | 700 800 | 600 800 | 500
Thickness-Cond. Area mm 1.5 1.5 1.5 1.5
Layer count Avg. layers 10 8 10 8 8 6 6 4
Line width/space | Min. internal ym | 125/125 | 100/100 | 100/100 | 75/75 75175 50/50 50/50 35/35
Hole Dia.-thru Via Min./um 350 250 250 200 250 200 200 150
Hole Dia.-buried or blind Min./um 350 250 250 200 250 200 200 150
Microvia-buried or blind Min./um 100 100 100 75
Land diameter value Add to Hole 300 250 250 200 250 200 200 150
Hole Qty — Mechanical Avg./em? | 8000 10000 8000 10000 6000 10000 6000 10000
Hole Qty - Microvia Avg./em? | 3000 6000 8000 12000 10000 14000 12000 16000

Source : IPC National Technology Roadmap for Electronic Interconnections 2002/2003
RCG : Conventional(practiced 95% of the industry)
SoA : State of the art(practiced 5% of the industry)
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<PCB Trend>
» Function(J|S): A3, A3}, 2§
P Size(2II) :DJ|Issh D8 ssl S8t
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DFR Roadmap of KOLON
* Line/Space = 1/1, um
(After 2 Oz Copper Etching)
DFR &
Tenting & Inner Lead ik
q CSP, BGA
Plating Layer Frame - = ot
Thickness 40um 30um 10-20pum 20-25um
2003 40/40 25/25 12/12 12/12 15 70
2004 35/35 22/22 10/10 10/10 12 100
2006 30/30 20/20 8/8 8/8 8 120
2008 25/25 15/15 5/5 5/5 5 150
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KOLON DFR Grades
2 2 Grades Thickness (jum)
| =8 | |KS-7730,KS-7830, KS-8730, DK-8930 | | 30
| Tenting® | | KS-8200, KS-8700, DK-8900 | 40,50
| =28 | [KP-2100, KP-2200, KP-2500 [ 40,50
. KG-5100, KH-3100, KL-1000, KF-7300
PackagingE UH-3100*. UH.3300* (10), 15, 20, 25
PDPS KR-2640(Sandblast &) 30
= KD-5130(ITO Etching£) 40
KS-8500(Backplane &) 75
Others KN-1120*(NMBI) 100, 120
KI-1000%(LDI) 30, 40

* Upgrade : 2004. 12.
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SE  24-Jun-03

UH-3330(30pm) 6/21SST, Toppan Test Artwork
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SEM Images of UH-3300
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PDPE DFR

SEM Images of PDP Grades

protacton
Layer(ugo)

Barrier Rib on the PDP Real Glass

KR-2640 - 20Times severe sandblasting KD-5130 L/S=30/30 nm
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