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f1: SPC Reference Manual, Second Edition July 2005, Copyright © 2005
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2.1.5.20 Fortune

lan: SPC Reference Manual, Second Edition July 2005, Copyright © 2005
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22.1.1 MSYUAIMMINITAIWAYN (Pure Tin Plate)iuzINIsqUAIID Electro

Plating ANHULAINATUNIFUUAIINITAGAYNULAAIRINING 2.12 HAZANUHUIVDIAYNLY

11H92995 (Lead Frame) U523181 300-800 u"
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v 4
MW 2.12 1AAIFUVDIAYNIAANYUTAIVUUNIINDT (Lead frame Copper)

1311: Lentus Technology (Thai) VG-PQC-001 (2008)

222 waTuladmMsguureI99TAIe Hina WS uRey 1azned (Ni Pd A u) 130i50n11 PPF
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v 9
MNN 2.13 LAAIFULATANHULHIVDI PPF (Pre-Plated Lead frame)

fi1: SAMSUNG TECHWIN Co., Ltd. (2007). Ultra-Thin u-PPF Technology Application
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fan: http://en.wikipedia.org/wiki/Diamond-like carbon

2) Mmamdevraefauiemauns lud/msuen (Diamond Film Coating) 921
m3mdoufmava 3 Fuda0 (Ti-Si-DLC) lmmiiiey Faneu Carbide s3uANuMUIYsZ1N0
1.3~ 1.5 pm Uarasdamnd 2.15 TaougazFulinnumngad

DLC Coating thickness: 1.0 ~ 1.1 um

Under Coating (Ti + Si): 0.3 ~ 0.4 um
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100 min. “50,%..1 3280 mi”'l—som__ﬁ
mwﬁ 2.15 uaadnNurUILazYuIa (Grain Size) Y9IHI DF Coating

Nan: http://en.wikipedia.org/wiki/Diamond-like carbon

d‘ Q' a a a A KX A [ = A tg
3) WotNulszansnINUeIR A VLM THALN N 11 1agnsIAa LYY 911
A A, ) Aaan a I o Qy
1@u92 1935 PVD (Physical Vapor Deposition) msgnsenldinaiiulonunzhdrzuau
A 1a o Y o = A I . .
nyouun vaz ldanmaluladmsmaevuuilu PACVD  (Plasma-Assisted Chemical
9 Y 1 1 aan A A A v =< Sldd%l
Vapor) M3 I9anuseusaisslgnsermaniiiomugaauiianmsgams laaau
4 A oA 4 & < !y
4) wieslonToudnuinlFugdvrnuilumanndr insa SKD-11 A5
3 ~ < 1A A~ < 1A o o o
HAII9ENANUUAUIBEN 58-62 HRC 1Az AF-1 NUANULII0EN 90-92 HRC dmiunslsy
A a Y a| d [} 4 4 4 9
amazAapURIAIeHa N AL lud/AsUsY (WC/C-PVD) @78n321UIUNT PACVD
4 a a 1 a ra 4
(Plasma-Assisted Chemical Vapor) ﬁ'ﬁﬂﬁau"lﬂmwmﬂuﬂﬂjmé’waﬁﬂauﬂmﬂﬁaumuuwuw
Y Il o = . 1 P~ a A
Aok UMITAzIDeA (Lapping) TAsliAANUKENUIRAY Ra Yszua 0.02 Tulasiadwag
wAa ra S a i A Aa A
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#131: MICRO-TECH OVERSEAS LTD. (LTECH) < PATENT > DF Coating (2539); Integrated

Semiconductor Infra Technology ISIT (2003)

6) MNMINAToUIL IANNULANANYDINUANTAVDINITIAANA 52119 DLC/DF
. . =) d’ a d‘ A ' o a %
Coating/Ti lnmilew iloanunuvesirnmdoviminuilszans 1~ 2 TuTasdus #) Test
Y ] v 9 v 9
Rockwell 9za1nduFuOIUiAdouvazianiuszaoss uimiin (Load) wazan llou
QaJJ a { a Qy 1 [ 1
nszamNndounga U5 1500000 9ONIINFUNUFENIN Critical Loading ttaziiuaInm

a1130lunsiada (Adhesive Strength) LLEAIAIAIT 1N 2.5

A15199 2.5 HAMSNATOUANVEINITOVDINTIAAA (Adhesive Strength)

Critical load with Coating Process (N)

Material
DFC DLC TiN
T.C. Carbide 85-100 30 80
SKD-11 25 10 20

SK5 30 10 N/A
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TiN
m SK5
DLC m SKD-11
i H T.C. Carbide
DFC

0 20 40 60 80 100

MNA 2.17 nwanmsnaaoy Critical Loading UOINI DF Coating
fan: Integrated Semiconductor Infra Technology ISIT (2003)
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- Rockwel € Diamand Shylus
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e Coating

SCRATCH TESTER
- = = = a . o
MNN 2.18 L']JifﬁJWlEJ‘]Jﬂ’NiJLﬁEJW1EJ”IJ®QN'J DF Coating N DLC

fl31: MICRO-TECH OVERSEAS LTD. (uTECH) <PATENT > DF Coating (2539);
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HV4000*HV5000 %Qul@a{ﬂ'ﬁLﬂgﬂﬂlﬁﬂUﬂj1ullﬂl\1ﬂU’Jﬁﬂ@u 1 Aluminum oxide nitride INU 3

q

(Diamond) tazifSeuieufUMTIAAR VLU TiN, TiC W39 AI203 UAAIAININA 2.19 #ah 1

% =

=1 I ~ A . £ A < = A
AANUANNUUININNTAADINY T (Diamond) FIWAITULUIDYN HV5000 — 10000 59383010

DF Coating.

DFC HV4000~4500
DLC HV3000-4000
TiN HV2000

TiC [ HV3200

ALO, [T HV2600
Diamond ] HV5000-10000

a = = < . Y A
M 2.19 nalifSeumeuanuuasues DF Coating NUINYT LIASDU)

13n: MICRO-TECH OVERSEAS LTD. (uWTECH) <PATENT > DF Coating (2539);

Integrated Semiconductor Infra Technology ISIT (2003)

9) NN 0INARBIANUEIANIY Coefficient of sliding friction YIAINIAADUAY

. ~ Y . S W a = = 9
Sphere-on-disc tester 91NA1T NN 2.6 ﬁ%;‘]Jllﬂ’J”l DF Coating umdulseansusudeaniutios

=
g

Load

Testdisk Ruby Ball

MNN 2.20 (ATOINATDVUTUTIANIU
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M3197 2.6 HANINAADUUTUTIANIUVDIND (Coefficient of sliding friction)

#13n: MICRO-TECH OVERSEAS LTD. (LUTECH) <PATENT > DF Coating (2539);

Integrated Semiconductor Infra Technology ISIT (2003)

10) 91NASNARDIAIMS YUR VDI DF Coating A8IAT89 Atomic Force Microscope
@ ~ 1 ~ IS A 1 | A " Ao 9
HEANAINING 2.21 Ao Ra Uvuladlu Angstroms (A) uazmmﬂllmm DF

Coating = 7.5 (A)

AFM Image of DFC coating

MNTA 2.21 ANUGIVVDIAIND1891N Atomic Force Microscope

13n: MICRO-TECH OVERSEAS LTD. (WTECH) <PATENT > DF Coating (2539);

Integrated Semiconductor Infra Technology ISIT (2003)
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2.2.4 malulagnsvugluauuuReus Iy Incline form
-4 A 4 I~ A, g
MIVUFULUDNAALUIAL (Solid Form) taaslunnd 2.22 1fuismsvugillag
1A 4 A o
1% Solid Form Punch AAUIUAIUULNNNN Final Form Block Tutunaainldius udeaniuuu

a dy Ao o 1 dg} = 9 . Aa ¥ v
HIVTNUAZWUNTURNTUIN Lmmsmugﬂmmmmumﬂqmmu (Incline Form) NUMIANUNTNY

] ' A 3 a a 2 o
EUN”qui’)EJﬂ’mLﬁﬂﬂumW‘ﬂ 2.23 LﬂUﬂ’]ilﬂif]l]n/]flr]Jﬂ']T’UUE‘]_IGU’N’]UWQﬁ@QLLUU

Solid Form Punch

s

oy

i A

\ Lead
Final Form Block

MW 2.22 M3IUVUVD Solid form

Incline Form Punch

UNIT

Final Form Block

] Y
MWH 2.23 M3VUFUUUY Incline form

131 ASM Pacific Technology Ltd © (2011)

A o 9 4 4?} d%l 1 v @
2241 usaiezilinnulnwuglezivediugaauiiammzvediagneng

Solid Form Punch

l
UNIT ‘

Tead

Final Form Block

Incline Form Punch

UNIT

Final Form Block

v

(Moment of bending is depend on the Material properly)



37

NYAT
bT?
M = Tl(U TS ) % [6]
n = Correction coefficient hardening of material (Copper: n=1.6 — 1.8)
UTS = Ultimate tensile strength of the material.
b = Width of beam (length of bending)
T = Material thickness

31: ASM Pacific Technology Ltd © (2011)

v Y
=

1 4
2242 13ANNAAVUVINYRZIUFUNOUNTUOGAY YUVDIVINULAZAIY

nJaeunlaaweIszes 193 ENINNYAYUAD forming punch 1INGATN [7] AZAINN 2.24 LaAd

U

ANLBTTZIZANC

NNGAT

F = (1 + sin®) 7

Material _hﬂl_de_f', Punch holder

v 9
WA 2.24 qmmmmqﬂmmw‘iummmm Gummﬁugﬂﬂnmu

f31: ASM Pacific Technology Ltd © (2011)
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= = ag A . Y a A v ad A 9y
MsTeumneunsweITNAaILUIAg (Solid Form) LUNUAIYFIVYY NUIBIDYUUN

9 v
1 (Incline Form) unu@e@insuanin 2.24

Solid forming direction

/
/ . - . 5 3
/ Incline forming direction
/o

/ oy
/f o)

/ o
J»

) M
L solid = 0.37 -, |

—|:/ L incline = 0.40 \

MNN 2.25 UaaT28e L 494 Solid form a2 Incline Form

31 ASM Pacific Technology Ltd © (2011)

unuAI19 alugasi [7] 1A F (Bending Force)

F Solid = M x (1 +sin§)/L F Incline = Mx (1 +sin§)/L

M x (1 + sin§)/0.

M x (1 + sin§)/0.4

2.703 [M x (1 + sin§)]

2.5 M x (1 +sin§)]

flan: ASM Pacific Technology Ltd © (2011)

ninmsunuaalugasi [7] @31 143159n@ bending force (F) 404 Incline Form
v ' . P o 2 - ) - o
9210801 Solid Form 8 1Josiud tws1zaziumsvuzlnauuuu@eudyuazl Tomaii
3| v
Thvrannilusesya (Scratch) osna

Y

2.3 NNV
@ 4 ) a v a v
gianT1 INE5 A (2550) lAdudumsiannguninvesnswangauininGou
Ay ~ A a2 ' a sl @ ] A
8110 XYZ NUoUFINATUILHINGNTZUIUMINAS 5.26 1osisua  Tasldmaiin FMEA
1 a P a [
(Failure Mode and Effect Analysis) M1%182A31¢%IN015210UAIUTULTIVOITOUNNT 0

(Severity: S) M3NAUPLNNI0I (Occurrence: C) LAY NIMUANNITLUIUNT (Detection: D)
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