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The Thin Printed Circuit Board which we
have  developed are necessary to fulfill
the
Nneeds of the consumer who wish to have a
lighter, thinner, shorter and smaller
electronic devices., we developed the 4
Layer board of which the thickness is
O.44+—0. 1mm and endure against the thermal
stress of 2Z260°C Solder for 20 seconds.

The thin printed circuit board is used for
memory card., And the related technics to
this boards can be utilized to make an
blind-buried via hole boards. During the

devel opment, we studied about the

fTollowing

detail aspects:

1. Lay—up technics of thin printed circuit
board

— P.C. B press technics of which the
thickness range is 0.4—4-0. 1mm

— Dimensional change of thin Printed

Circuit Board

- Decision of A/W compensation rate per

above test resul ts



2 . Plating technics of thin printed
circuit

board

- Design of racking devices which can
handle thin P.C_B

— Study of desmearing condition which
can quarantee the commmectivity
between holewall and inmmer laver
circulits.

— Comparion between panel plating

process and pattern plating process.

3. Handling and transfer method.

— Design of transferring racks for thin

P.C_.B
- Development of registration pin

conforming to the board thickness

4. Reliability test

— Measuring method to discern a
heat—-—proof capability ., chemical

resistance Property



The thin P.C.B passed the 260°C, Z20sec

thermal folating test, and the thickness
of

which was in the range of 0.4=24-0_. 1mm

As a results of the above development
project, It became possible for us to
make a thin printed circuit board in
Korea also.

Util=zing the above technics related to
the thin printed circuit board, It would

be helpful to develop the blind /buried
via holes P.C. B.
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A 2 A. Drill Bit
A 3 A. Drill A Parameter
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A1% A
A 1 A,

1. &

2z ey ORI

Photo tool®] RuUZF 20l m}E SFH4HE Data +7

3 ¢ WL PCBS UiSlS H2E B8A17Ied E43R] Photo tool
352 o]Fof €U FRE XA Yo FHY 25

e SN OAE YA L2 FEAUHY U 23] Solder
abilityo] 28g ulx| EHES o[e] Zdo] VA Datad 4

staict,

2. W &% A

* X, Y

3. 3733

- Coordinator : TAI Nippon

el &A A2l ( Photo tool ) @ 500um

4. Photo tooll] F% 4l 7

Enmulsion

Polyeste

r 175um

Backing material

5. S8 A

(E 1D &x4¥3le) n}tE Phototool W3}

Pho

to tool®]| +0.178 | +0.356 | +0.534 | +0.712 | +0.89 |
| size ¥ EHmm

( Dimensional change according to a temperature change )

e

- 13 -



5
ot
oy
o
O
O
=3
v
R
-
O
0
=3
4y
[
o
.
<
()
-
=
e
e
+
<

Photo tool2]
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6. SHAE

Photo tool®] BatAsl Hdazie] $7 (L. 4E) HHE Hads)
o Dimension] QHA-g 7|8toio} gt}

A 2 A. Z Process Z3Jo] u}E Laminate?] +={ Data®] 3

1. 83 : LaminateZ} Z} AIRFPS Ax= ABAAe] F5 BZ, 7t
d, QAR PE T3t X HEIL UPY + = ol
Prototool &] W &tel 3t Misregistration®] 23t FactorZ}
"t} olefl Datag sl LiFe] HS5AE/EE 2]52] Solder-

ability ¥'gd& FHLE ¥t

2. WHI-S &% 3|

X,Y - coordinator : TAI Nippon

3. WYY

[PC Test Method Manual

4. &3 Laminate

4= , 0.4t , 500mm x 500mm

Epoxy Resin X Glass Cloth
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5. A7+
(1) Warp 3
- Etching ¥ : 0.00lmm 4% ( 0.2um/mm )
- 22} A& ¥ ¢ 0,.005mm <= ( 1.0un/mm )

A 3 A. A/W Compensation Rate?] ZAX

1. Phototool B# }FE Fx 50+10% RH, 2% 22+2CE =AY wiy
Compensation &
- Warp @ 0.09 %
- Fill : 0.06 %

2. 2]¢] Compensation &2 A3} 2ul} A1} Z+-& Registration AEE

Leh it

A2 1. Registration X ( Registration Accuracy )
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3oUs A2 7leY 97
A1 UsgE 71es a7

1. 53 : JUYSIHEE BEA3}17] $5}d D/F PhototoolE Thin coreol A
|3HA El=tl ojufol] Resiste} HH Copper foilz}e] 2t
v %/JA|A Etching Al8] Yield§ BAA]7]7] $1¥olct.

2. Y=

Conveyor &% Q! Abrasive Material?] =X 3lof u}lE 3 Aty nich

3. 7Iele] FH=ZA

(1) Buff Brush : 600 grit 4= ( AN 3} 7} 2= )
(2) Brush ¥]A=% : 2500 RPM

(3) Brush 3] w}3} : 7|ghzIs] wizkal onis}
(4) @ubA| Spray ¥ @ 2.5kg/cm? ( 4.3} )
(5) oAl F 2R 2% : 70°C

4. BT Y yer

- Water Break Test

(1) Water break test &A®lH
(7) BHEFE 7]ghkg &A3] Eol "2t}
(L) 7] 7ol 328 AET.
(T) 7|30l Fo] Eoldle Al7HE 292 SF7|FRIcL
(2) 7| &2 Aol o] FAF 20U HElZ 156X oS



5. &7 Water Break Test Az}

—_— :
& (m/min) 3.
Aopls (V%)

. SecC

35 10

25 12

15
I T R T
e

(E 3 AHZZAHO| u}E Water Break Test &&H
( Results of water break test according to a surface cleaning condition )

6. Test A=
AolAlEx 15% 73-F AH714] Conveyor 57} 2.0 - 3.0 m/min

oA TFold oL} 28] Al 2w/min , 15VE ARZRAoT &
B2

Al 2 A Lay-up WHe) A%

1. 53 : 7|2k JX T 0.440. 1amE rF_A]7]7] 915t A Press
Cycle % Prepreg & Thin core & A A3 a33ic),

2. HZuhy
1/20z
................................................................................................. 0‘1 (40%) TOtal _1_-'__-'-_»“
%t = 050 m
- 0.1 (40%)
1/2 oz

7 1. wube] 3 ub ( Lay-up method of thin board )
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3. 33 Press Cycle

172°C
o=
5043

5

120°C

404 A~ 154

2045
¢ 402 REF
|

5 kg/cm? 40 kg
* 10 stack

* E.F & 142 Dummy RS Ach

% 2. %2l PCB Press Cycle ( Press cycle for thin P.C.B )

4. Oxide £ Set-up

1) Bay : @3 REY #& NS [ EAIA Haloeing ARE B AT

2) Chemical Bl&mt : Electromechemicals Inc.,

3) 1ILE
* Alkaline Soak Clean 3-5 minutes
Electro-Brite #402-L Cleaner 20-25% v/v
Temperature 140-180°F

(3} Water Rinse
(e} Acid Neutralizer / Cleaner ( Optional ) 2 - 3minutes

Sulfuric Acid (66" Be’) h - 10% v/v
Electro-Brite Acid Cleaner #2A 1% v/v
Temperature 150-160 °F

- 18 -



Water Rinse 1 - 2 mimutes
o Etch/Clean 125 °F
Electrochemicals CO-BRA Etch
Temperature
¥h Water Rinse
Sodium Hydroxide 1-2% by weight 1 minute
( or 5% v% 501-B
Water Rinse(optional 30seconds~1minute
Copper Oxide Treatment
ElLectro-Brite Copper Treatment
Process 501
Water Rinse
Hot Rinse
(%} Electro- Brite NPR 409 Post Dip
or Electro-Brite NPR 496 Post Dip Process

aloeing 3712 A

71& 250um ©]At -> 82} 100um o]}

A}2 2. Haloeing 37]2] wi3 Dimensional change of haloeing )

- 19 -



A3E. Swear 245 A3 Drilling 7|z 7Y

=71e] A&

G5 S P F]7] 215t EHo] AdojA|H ¢UEH S
Smear7} WX|UEF dlodof giTl,

A1 A. Drill AA

1. 748

25, AFFY 48] gt e, 1RE ANYULEN FEE
=253},
Fo] Ao THy P3FE WX ULEF HAHS| 1% dloqo}

A 2 A. Drill Bit

1. Drill Bit

Hl o o2 [U KU

= 3.

.....

*a
*..
.,

20

t0

1i||-‘|-|-1---¢--1"""‘ - -
ili!-!'llll-ll/|
/K‘ --”l'- ''''''
\ “‘-“‘.

IAM \

200 400 600 800 1000 1200

B FitC)

ZvE ZAe] Drill Bit Axo o}E &% Hi}

( Temperature change according to a drill bit hardness )
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223, 40] A A3} Zo] Co ol UM BitE AHESIH B, L E,
U}EA.} = O

WCKIE ()
R 4 WCee BxlAariel A= ( Size and hardness of WC )

600

1750

500

i

1500
oA
1y

400}~

- 1250

300{— 1

-1 1000

200 &>

750

00

%
ﬂ-‘

()&

500

09 5 10 15 20 25 30
Co (%)
3% 4. Co ol 2%t 8792 3}
( Charateristic change according to a Co percentage )
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2 3 E., Drill &3 Parameter

ol 2] Patametero] ti3) Test¥t Zz} chS8 2|71 713 HAL 7o
2 A2 st} ( Smear @ 0 )

1. 278 §ojd3
1) Chip Load : Bit 1¥AA] U 7}= Ao

2) Cutting Speed : Bit &] €&

n x Bit373 x ¥FH

PrEE =z —
Min

Feet/Min ( SFM )

3) RPM ( Rate Per Minute : W3] A4 )

n X D x Round

HFESE (sfm) = — -
Min

sfm x 304.8
RPM = —

nxD

(1 ft = 304. 8mm )

4) Feed Rate ( mm/sec ) . Bit&] 37t

RPM x Chipload (mm)

Feed Rate = ————8M ™ .~
60

- 99



2 Test XA

15 66 43 3.6 576 || 16 16 20 1.9 o77

! |
17 60 40 3.5 I 577 “ 18 15 19 1.9 568

19 02 38 3.2 086 | 20 15 (18| 2.0 557

21

23 35 2.4 096 | 24 14 17 | 1.9 061

A 29 33 2.1 612 || 26 14 16 2.1 544

—r————————————— $ -——-1— - . | —

27| 27 31| 2.1 | 607 (28| 14 |15 2.2 541_|
7

23 25 30 | 2.0 618 | 30 13 14 | 2.2 o7

CE 4> Drill 278 Test ( Test data according to a drill parameter )

- 923 -



3. Test A3}

1) Feedrate :@ 88 (mm/sec) —

2) RPM . 61,000 RPM

3) Chipload : 3.3 mil

4) S.F.M . 440 feet/min — duje] A7} 713 oS3 jh

247} g

A2l 3. Drill F&] Hole & AJeEl --> Little Roughness

Condition of hole after drill

- 24 -



A 4K, Boardd] A U A

] 1 A. Guide Hole ¥}o]|2} Pin E}o]Zte] & X}

1. 7§ AFL] v

[ Guide Hole T x}
T ¢
3. 295 mm 75 um I : 3
ﬁ e — I
Mis- l
A | 8|2 | - - Registration - Y%
h#—‘ e — .[: S — == o m— e
A | 27 | 3,240mm | 3,295 mm 55 um 0.7mm | wr¥zpyl |
/}j - —_— _
l l
X H| 31 - - Registration - | A 33"?:} I
l ' ]A | center U3
(3 5> Guide Hole ¥}o|2} Pin Z}o)7te] i}
( Difference between a guide hole diameter and pin deameger )
2. A=

Guide Hole ¢ofl ThRt Pin ¢& /AP O T 2]x)A T (Registration)S HF 10um

BEAIA 24 Land #Ql 0.05mmE WHEFA| LS QoS

- 925 _



A 23 UM Gap X5 FEXTY A

Normal B/DS] 7|7} 1.6mnq] Ziol| 4bated ula} Boarddl 3%

0.440. 1mm

1 7V} 2 2 Solder Resist QI2A] Screenof 7)3to] = @Ato] WAIR
Ch. ol& 37| I3t FE2AE 73T

2. sz ¥

--.

100 mesh 150 mesh mesh=*1/inch
I S .
Opening Area 80 % | 40 % I _ |
e
J - Ey 25 cm/sec | 40 cm/sec | stop watch® |
2 Elg 4 mm 3 mm IO FE |
Squeegee B & 75° 70° -
N | - ]
Off contact [__ 6 mm | 8 mm -
Q14 Gap | 4 mm 6 mm -

(E 6> QI3 A ( Printing parameter )

3. Az

ZZ4¥7% F Screenol PCB7} Wehew ¥Ao] shFES A=

2R 70| set-up E A

- 26 -
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A 3 - F3pbHe dF
1. =3 4 e
Solder Resist QIMA] #=2AFAol= 7|21e] & W 3| Ejlo] Wiz}
olF 7RA13t7] ¢i3te] ZF3uby S sjA3in),

2. Rackel 7jAd

1) Ji33e] e

AR 4. AW L] 733 Rack
( Baking rack before improved )
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| !
ol S Tl S
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A i 1
! N S
I.|I oy l.ﬂl_i""! . |
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‘ﬁi | | M l‘
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L .
. {1 A5 I
-i,;_--.- L -1*
, . m{'r‘_“".‘ TR » '!
r oy W JI m"""“q. ! ]
o T e
”II"'H"._ . ﬂ.l?f: ’i
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l i | ‘I L
' | . :
| E

AP 5, JHAIFe] 73} Rack
( Baking rack after improved )

o] Piece™ #H % HEHY 377} 2mm o) NE FH4Eo] TAHE 3|25

=it

AAct.

Rack 7§A1A]2] Key Pointy= 37t J1%ollA 4z} 1B LT 2] 7}4do]
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A 5%, & Racking WY 7

A1 3. 7|& =3 Racke] 7jA

1. 78 9 53

Normal B/DEC} F#|7} ¢t 7}et© 8 Board?] Z} Cornerg 23115 #YU3HA

TX| = Zo]

Z QR 3} Factor o]t}

2. 7R A F2] v|n

1) 74 A

Atz 6.

5 7)2ke] =

WM He] =3 Rack ( Plating rack before improved )

-5 TYSHAl A|E351A]

o 7)to

T Tank 5of wjz]=

- 29 -
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2) Wa¥

ARl 7. QM FE2] =2 Rack ( Plating rack after improved )

% Racko] 7|%te] 71&Az|e|E ZANSIA IFAAAM AFLUET dLU5HA
Hyglo] £ 257 2] F9UA ( Board tf Board, 5% Boarduj2] $|X]
3 ) 2! Robort2] Board ©|%5A|2] Tankol] w}Z 52] Troubleo] 3{|ZAE]

Act.

3) =878 %% Data

T+ = Rl WA H] 3
3 =
SZFAHAL (im) 40 um 20 ym 54 B/D Wi 25um
S3A
T2 TankLjof| we}3z! 2 % 0 %

(E 7> 532 Rack 7|4 d, F2&] vl
( Comparison between before and after of improvement )
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Z 2 A,

3.

E Q¥ 2AE A5t
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=ZF27e 7R
. e
7]13tAke] Holeds =3 AAIA| Hole8] 443 FAHIE IARtolth. olF
213t =& 3% ¢ Parameters ‘H3}A|ZICY
Test 2 0 Az}
Zi E% -—‘i% Egd9Es AFYUXE | Brightener| A 3}
( H2S04 ) | | =T (T.P.<21) |
)# T T i '
280 g/1 38 °C 3.5 Azda? | 30 ml/l | 4 th |
!
260 g/1 36 °C 3.2 Avdm? | 27 ml/I 3 th
l__'__—_—T— —— —J— M—
3 | 240 g/1 32 C 3.0 A/dm? 20 ml/1 | 1 th
I R N
| 4 220 g/1 30 C 2.8 A/dm? 15 ml/1 2 th
N D | B R IR R
X 8 TF Z7¥EH Throwing Power
( Throwing power of each plating condition )
* T.P, ¢ Throwing Power
= Hole & (§47¢) ¥A /7 7|918H =254 x 100
AE
0.4t + 0.1t Board®| Throwing Power& 3JAIA]|F]7] ¢13tod 33}e) Ao



2 1 A. Thermal Shock Test

1. 7§8

7|nk2} A 28E IS $st Zlgtel 4 S-S T EN J[ute] )
8& F3H7] ¢l3olrt.

2. VAAF U AMF
1) IPC - ™ - 650

2) Fedral Spec. QQ - S- 571

3. Test A|®™ ( Specimen )

Q27|80 2 HE] 1/4 "QetEo] 2|%]|3} Hole 5 EFIEE 2. 5cm x 1. 5cm
F7|% Routing 3}o Sampling¥tTC}, o|ufj Holed] njx|= 224& 31835}
A71¥ 2 E Punching 3tojA{= ¢},

4, I@7|7]

1) Solder Pot : - 7|7} ulA
- Solder ZA : Sn 63% ( IPC-S-815 )
2) Thermo Couple Indicator : Thermo Couple Indicatort} =& A Y
ol FARRE &5 &A Equipment
3) Microscope : Thermal Shock F&] A|#e] Ale] &A
4) Stopwatch : Solder Floating A|Z7te] &%

5) Water white rosin flux

5. AXx}

1) A]#& Flux® Coatingd}o] Solder7} # & + AEEF Tt}

- 3?2 -



A 2 A,

2) Potu} Solder EH| o|EUEE FHLE AAY ¥ URXE o] &3t
A|H & Solder?] Ero] AniA] vfa] w=Th o|uf Solder EHE X
7} 260°CQ1 718 #el3t X 20secsFQt Solders] ¥Ho| A|HE F=T}.

3) 20secs7t AF NAG olgstd ZA2A ARG Hojuict

1) Lol ¥ Lo AlSyrix WA AT

5) Microsection ( IPC T™®] 2.1.1 )& AAI¥ F Holesd) Qualitys
Check ¥lC}.

MBS B7t B

Thermal Shock¥-oll Microsectiong E3}o] Ity AP EES 7|a8itt

. E&F4

Hole:e] =2-FA1E Ao X4 18um o]t FHI&E FXI8leqo} Rt}
Void

Holegoll 30| ¥ 2| ¢l ©/4S HWdhH Void ©3o] Hole B3 2| 10%5
25 =Folrh

Hole wall seperation

Hole8] =3t Epoxy resin®] @ESEdA42] x}o] 2]3}e] Holed; Copperd}
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