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Thesis Title Integrated Circuit Assembly Process improvement For PPF (Pre-Plated
Frame)
Author Jakchai Namphueng
Thesis Advisor Associate Professor Dr. Suparatchai Vorarat
Department Engineering Management
Academic Year 2012
ABSTRACT

Integrated Circuit (I.C.), a technological development and environmental product, is
mainly used in the assembly manufacturing that is a highly competitive industry. This industry
should focus on high quality, exceptional customer service, defect reduction, yield, cycle time,
and low material cost. This type of business is better known as semiconductor business, and also
mainly depends on innovative design of tools, machines and production process which is an
integrated circuit (I.C.) product. The new requirements for new products occur, when the samples
are sent by customers to their sub-contractors for a feasibility study for qualifications. In this case,
the new product is PPF (Pre-Plated Frame), which is a type of plating surface skin through the
coat. Any subcontractor who can run with PPF will get a 20% increase in revenue or about 1.2
million Baht per month, before coming to 20% increase of revenue, the engineering team has to
develop all equipment involved in this process to improve the machinery, the equipment and the
process. The theoretical analysis such as FMEA (Failure Mode and Effected Analysis), Fish Bone
Diagram and Why — Why Analysis were used to identify the root cause and how to eliminate the
production problems. The researcher use problem-solving techniques as DF Coating techniques
and Incline form techniques. Base on the findings, the manufacturing companies, mass production

of I.C has increase 2 percent to build mass production since May 2011

Keywords: defect reduction feasibility study lead frame process control
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f1: SPC Reference Manual, Second Edition July 2005, Copyright © 2005
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2.1.5.11 N3zUIUMINOGUONNIAIVAN (Out of Control)
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4. Measurement 1139133939
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2.1.5.16 M3asvaeuiin duniual duna
2.1.5.17 msutlymedrailuszan
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2.1.5.19 Sense & Experience

2.1.5.20 Fortune

lan: SPC Reference Manual, Second Edition July 2005, Copyright © 2005
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2.2.1 mATuladnMsyuLHIINDIAIY AYN (Pure Tin  Plate) ag MIFUHIHINIIAIY
A a = . Ao v o
HiNa W13 ALY Mo (Ni Pd Au) TagazliTaguaniunauaa

4
22.1.1 MIFUAMKINITAWAYN (Pure Tin Plate)iUziIn1squAIeID Electro

Plating ANHULAINATUNMIFUUAIINITAIOAYNUTAAIRINING 2.12 1HAZANVHUIUDIAYNLY

1IK92995 (Lead Frame) 1523181 300-800 "
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v 4
MW 2.12 HAAIFUVDIAYNIAZANYUTAIVUUNIINDT (Lead frame Copper)

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

222 waTuladmMsguur9IAIe Hina WS uRey 1azned (Ni Pd A u) 130i50011 PPF

o
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WITURSY azNo lagNsauanumunanua vy 70 lulasouy Taglianuvuiuaazs
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Hina (Ni) AN 20 — 60 JuTasouy

WISUABY (Pd) ANUHUI 0.3 — 2.4 TuTAsous

1949 (Au) ANUNU 0.12 — 0.4 TuTasouy

v 9
MNN 2.13 LAAIFULATANHULHIVDI PPF (Pre-Plated Lead frame)

fiu1: 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) MandeuRIfIeTlduIaanas lud/MmMSVeY (Diamond Film Coating) 3241
m3mAouAara 3 Fudae (Ti-Si-DLC) lnimiiisy Faneu Carbide 323ANNHU1Y523™
1.3~ 1.5 pm Warasdamnd 2.15 TaougazFufinnumngad

DLC Coating thickness: 1.0 ~ 1.1 um

Under Coating (Ti + Si): 0.3 ~ 0.4 um
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100 min. Sam' 3280 min.,_w;‘;”
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Nan: http://en.wikipedia.org/wiki/Diamond-like carbon
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Semiconductor Infra Technology ISIT (2003)
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9 v I k2 v Y
Rockwell 92a1nMuFuOUnnaauvaiziaIntivazaoss M (Load) wazainllau

ng a ! a Qy 1 [ 1
ﬂigﬂ\‘lW'}ﬁLﬂaﬂUﬁ@‘ﬂ 13 ‘W?@ﬂﬁ’l’]ﬂ 20NVINFUNIUITINI Critical Loading ez umny

an3nlunsiada (Adhesive Strength) LLETAIAIAIT 1T 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

MNN 2.17 5 wanmsnaaoaY Critical Loading VYoIHI DF Coating
fan: Integrated Semiconductor Infra Technology ISIT (2003)
7) ﬂWﬂﬂTWﬁ 2.17 ﬂﬁ'lV\lLLﬁﬂQ'J"]ﬂ']ilﬂﬁf]Uﬁ')@g‘l}'Jﬂ DFC ﬂ3ﬁ1m15ﬂgﬂlliﬁﬂigﬁ11a

1 v Y '
WINNGAUAZ NN 218 HAAIANH UTVOIRUAADUNAINITNATOU AIFOIFUNUNRNIUNT

IAABUAEY DF Coating ILNAANNA 81181 08AT1 DLC

o Mockwed C Dlamand Shylus

i
I
I
|.

\ Single Layer DLC - DFC(Maltilayer DIC)

mc \

Ui Coating

SCRATCH TESTER
a = = = a . o
MNN 2.18 L‘]Jif]‘]JL‘V]EJ‘LIﬂ’NiJLﬁEJ‘I’ﬂEJ"’IJ@QN'J DF Coating 1 DLC

la1: MICRO-TECH OVERSEAS LTD. (uTECH) <PATENT > DF Coating (2539);
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< a 1A
8) mﬂmiﬂﬂﬁauﬁluﬁ}ﬂmﬂammmumwmmmﬁﬂmmu DF Coating fﬂgﬂgﬁ

'
o =

<Y [l
HV4000*HV5000 39'lamsul3euiieunundanuiandu 191 Aluminum oxide nitride (WS
. = a o A . . A o A Ay Y
(Diamond) LlﬁZLﬂﬁfJ‘UL“VIfJ‘Uﬂ‘Uﬂ']ﬁ!ﬂaﬂ‘ULLU‘U TiN, TiC Y179 Al1203 UAAIAININN 2.19 Wa‘n"lﬂ
@ A < A A . 2 A <3 1A A
AANUANVUIININNTANDIN YT (Diamond) FIUAITULVIDYN HV5000 — 10000 39303141010

DF Coating.

DFC HV4000~4500
DLC HV3000-4000
TiN HV2000

TiC [ HV3200
ALO, [T HV2600
Diamond ] HV5000- 10000

a = = < . Y A
M 2.19 nilSeumeunuuasues DF Coating NUIWHT LIASDU)

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

Integrated Semiconductor Infra Technology ISIT (2003)

9) N1 0INARDIANMEFBANIY Coefficient of sliding friction YBIAINIAADUAY

. ~ Y . Al o a = Y
Sphere-on-disc tester 31NA1T NN 2.6 a;ﬂ”lmw DF Coating Imdulszansusudeaniuiios

=
nge

Load

Testdisk Ruby Ball

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

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

Integrated Semiconductor Infra Technology ISIT (2003)

10) 91NASNAAOIAIMS YUA VDI DF Coating A8IATB4 Atomic Force Microscope
HEAASAINND 221 anuGeuly Ra Unueily Angstroms (A) iaza1nialdain DF

Coating = 7.5 (A)

AFM Image of DFC coating

NN 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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= d? = Y
2.2.4 maluTagnsvugluaunuuReus Iy Incline form
-4 A { I~/ A, g
MIVUFULUDNAALUIAL (Solid Form) taaslunni 2.22 1fuismsavugillae
ra 4 A o

1% Solid Form Punch AAU1IHaIUUUNALN Final Form Block Tutiuiaai 1vusudsaniuuy
a dy Ao o 1 dg’ = Y . A v v W
HonuasNUNduAENN uansyu3UnnuuuesuT Y (Incline Form) UM duiaiy

9 ' A I ~ ~ 2 o
6]]1\111!11@8ﬂ’31llﬁﬂ\11”ﬂ1w1/] 2.23 L‘ﬂuﬂ”lil,‘ﬂﬁEJ‘]JL‘VIfJ‘iJﬂ”l’ileug‘ﬂﬂJ”N”lu‘VNﬁ’fNLmiJ

Solid Form Punch

= 0}

\ Lead
Final Form Block

UNIT

M 2.22 M3UugUuUY Solid form

Incline Form Punch

UNIT

Final Form Block

] 4
MWH 2.23 M3VUFUUUY Incline form

131 ASM Pacific Technology Ltd © (2011)

Solid Form Punch

= 0!
UNIT

Lead

Final Form Block

Incline Form Punch

UNIT

Final Form Block

[ BZ

A o q ¥ Y K =< ' o
2.2.4.1 l,l,i\‘l‘ﬂﬁ]gﬂﬂﬁﬂlNWHTﬂ\isUuiﬂ%%ﬂJu@g “lJﬂﬂ!ﬁhﬂﬁlﬂw1$ﬂlflﬂ'ﬁﬁﬂﬂﬂﬂlmﬂ

q

(Moment of bending is depend on the Material properly)
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NYAT
bT?
M = n(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

N31: ASM Pacific Technology Ltd © (2011)
A £ AL o
2.2.4.2 439NNAAUUNINUIBLIUTUNINUNVUBEND YUUDIVINIULAZAIY
1JasunlaueIszes 193 e MINNANYUND forming punch MINGAITN [7] AZAINN 2.24 LErad

ANLBTTZIZANC

NNGAT

F == (1 + sin®) 7

Material holder  Punch holder

v 9
NT 2.24 QGITIJ?NLL'Nﬂﬂl!ﬁ%ﬁ”ll!‘lriu\‘]ﬁN‘] Gummﬁugﬂwm

131 ASM Pacific Technology Ltd © (2011)
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= = ag A . Y A A v ad A Y
MsTeumneunsweITNAaILUIAG (Solid Form) UNUAIYFIVYY NUIBIDYUUN

9 v
1 (Incline Form) unu@e@inisuasnin 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 \

MNA 2.25 UaaNIs8e L 494 Solid form Lag Incline Form

;. ASM Pacific Technology Ltd © (2011)

uNuAI19 adlugasi [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)

vinmsunuataslugasf [7] a31189159n@ bending force (F) 404 Incline Form
9 1 . S I 4 09/’ d? = 9 =\ o
9210801 Solid Form 8 1Josihud 1Ws1zazsiumsvuzlnauuuu@eud Izl Tonaii
3| v
Thvrannilusesya (Scratch) osna

Y

2.3 deNneIveg
@ 4 o a v a %
AT INE5IMeA (2550) lAdudumsiannguninvesnswangauininGou
Ay ~ A a2 ' a sl @ ) A
8110 XYZ NUoUFINATUILHINGNIZUIUMINAS 5.26 1osisua  TaslHimalin FMEA
1 a P a [
(Failure Mode and Effect Analysis) M1%182A312%N0135210UAIUTULIIVOIUDUNNT 0

(Severity: S) M3NAUDUANIOI (Occurrence: C) LAY NIMUANNITLUIUNT (Detection: D)
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' a Y y & g )
nunmusnaaiyiveudeninaisuialunszuiumsnseatesuluilymivan 9103
Usziiuar RPN Aoumsisuiselinuminy 400 eimsdsuilieTasudaunavesilymaie

o Y1 <
v lvia1 RPN anawdlu 280

[ 4 =1 4 o a o = Qy 1 4

INHUFUA 218 Iy (2548) MmNz nilymiveudeueaFuaIULIZeIUsUA
d'd? 1A 4 ) a A [ a g’ 1y
NuglMnIRA tazinmsaIugy nszuumskaaiieaauaz dosnumsimadivesilym

Yo A A g < D) a ¢
uaz IdiuaTesloAuMIAIVRUANNIN (QC Tool) TuMTNUTIVTIWTRYAIALIATIZHHE
udaduiiumsud lvilymiaunszuiunmsvesmsinszHanyaz TounnI o azHANTENY
g]}1uﬂmﬂ1WGUENﬂ‘§$‘U’Jumi (Process Failure Mode and Effect Analysis: PFMEA) Tagna1san
91N RPN (Risk Priority Number) 31A1 RPN v0ilyrinlafimgenitvzgniiwudilymineu
Y] Y o 9 t:y 1 S A Y o I 1
nasnmsuadaniudiaimsoaasudiwuizerusuanideoasla swumiuuday
Y
[ 1a 4 a a
A5EUIUMS Idaall n3UIUMTIeSsuLuANINITNaRUSIaveUdEanaIaIn 24539 PPM
Y )
(180 1.29 PPM A3LUIUMIAIANIZIATOIINT 910 720.3 PPM 11129 47.83 PPM, ATLUIUMS
Y v Y
na1i1e1NIRAIN 734.19 PPM anadriae 19.39 PPM, N32UIUNI5AANI810AR391N 74.74
Y

PPM 31 l3iveadias, N3LUIUMIFDUUAIFHIUANAIN 219.60 1180 11.63 PPM

a 4 aa o [ a 1a 4

NG 1IN RA7) MUl anseuaumssaau W lavzueigaamns sy

E4

a A 1 ¢ ) a a Y 1 4
WNAATUTIUIIUIUA Gdlf\‘]lﬂmﬂuﬂfﬂi')!,ﬂ31$Wﬂlﬁﬂﬂw5@ﬂ!la$wﬁﬂi$ﬂﬂ (FMEA) lIT]J‘i%EJﬂ@l

e

9 E2
%

Y ) Yo U A dyc A o v o w o w 9 1
Y mu%muammmmmawm (RPN) LW’[’)‘L!TJJ'lﬁ]ﬂaﬁlﬂﬂﬂ?'luﬁ'lﬂfgéllﬂ\isllﬂﬂﬂw3@\311!ﬂ']§

—9

9 1 o a 1a d 1Y A J 3 L £ A
L!ﬂlléll WU IUIUMTHAALUANAA I TA1aaadn 12.50 iWesisua luniluasuanas au

A s I3 d o Qy 1 1A d A A A o 1
1iae 0 !“]Jﬁ)il“l)’u@ ﬂWHQHGHUﬁ’Ju‘lJigﬂ’E]‘ULL?JWZJWLﬁfJ“luﬂ'imJﬂuﬂﬁWﬁ@lﬂﬁﬂﬁ’)ﬂﬁﬂﬁ\?ﬂ?ﬂ
73 2 A 73 2 £ A A A s 3 &
7.69 Lﬂﬂil“]fi‘!@ AANLYIaD Lﬂ@ﬁl“ﬁu@ Glm/iuqmammzmﬂ“luﬁmmauma’a 0.78 Lﬂﬂil“ﬁuﬂ
d I 4 o w o [ 1a o 1 9 A o A
g 1.02 Ll]f)il“]ﬂ!ﬂﬂ"ma"lﬂ‘ﬂ mmumicﬁ@uu«vmmwumzmwﬂwm VITUIUDAALKAD 2

= 3 1 A U A dyo [ Y [ 1A A
34 ﬂ'iﬂulmﬁ%Lﬂi’)l!ng?ﬂﬂ’NllLﬁﬂﬂ%uWﬁaﬂﬂﬁLLﬂ]l"lJ‘]Ji‘]Jﬂjﬂ WuMNAanad lanay

9
v @

s 4 4' =\ = [ U d' dy o 1 [ [ [
55.19 nlesiudienlssumeunuannu@sariinewllsulye  duiurannisisulga
a o 1 o 9 Y I a1 4 1Y) Y
NITUIUMINAAAINGY awsnihnlsegnd ldilunadnessansuazannsnlsuilgalva
Y
Juao'll149n
a 1 9 Y o [ a ]

q11A ueud (2548) laiimsmsdiulgenszuiumswanvesnasinszaiugniln
d' ] ~ v 9):!4? ~ = Y Y
mplsuiljas ud@sanuvednaeansemugninliavuuazaamsgadeus udsaniulnies

ﬁfﬁ;ﬂ 181 51IMdnmMINeada Statistical Process Control LAZAITBBALLUNMINAADIN
J [ a 1 [ a a g 3
Uszgnaldlumsdsulganszuiumsnan noumsisuliedidsumveudonaiu 889 X 10

DPPM (Defect Part per Million) 41agiAMNa@IN150U09NTEUIUNITNITHAN (Cpk) i (-0.51)
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Y
HaNaI9InMIUTVIganszuIuMIKan TS muveudenayu e 11.20 DPPM Hazad1y
FTOVBINTEUIUMS (Cpk) HANNINY 1.34
a 4 Ao J o A a o PR 9 [
qAIEHY qa133A (2546) MMINNAUNINVOIHAAN AN S IdnuTluaeaniin
A B 2 a o ' 4 2 = a Y} P}
Ap 1 JUBITUFININBDINAANBINATEINIAL 2 WIWFITUFINNDINTUTMIGNAT 1%
k4
a 1 o v @ a [
HUUAPUNINMAEDINBIgIUTeya naenmiuA ldudnmInedimnssumansugie
a o 4 { @ 1 [y a a
lumsaangimanvesilyvuneng laud lunaztlosiu il ilynunadnlueuian o1
] =) A 1 Y 1 A Yo I 1 =
IFUNGHE 80:20 404 Pareto NI IUMsdadulanilymlanais Idsunsud luneuds
4
A o [y o a v o J
gaveldidonun 3 fay uenmideainiidatims I umuginnuduius (Relationship diagram)
pnugiludaumguazka [#91191a1 (Cause and Effect /Fishbone diagram) teugiiau liTuns
v A a 4 g o o o v
Aaduly (Decision Tree diagram) wagmsuaszruuuaedinmi iy iy waqmﬂﬂiym
Yo o o Y A Y 1 A A A a A o
lasumsisuliesmdeafouaingnmlugiwat 2 Mo fio WougaAuLazNYAINIEUTTH
o ¥ Y 1 o A A o 3’ 1 1 o 9 ~
nMInaasIanas Mieswesgnmaeilymimnedrnuih luaszguuaz lila vindauiesseu
A Y = 3 ~ = o w o 1A o
smveuAeU 6 NU Ao 7 uaz 5 asaludl w.e. 2544 032546 awday aaaaiuliuiid
Yy A oA o A & 3 A o Yy A g A o A
Jouseu 1yuAeINVlyrunTesiluiudenIniIuIUToUTEUTINVRINUADY 4 NUADY 5
4
ez 6 aTaluTl w.a. 2544 84 2546 anasau hilidfeesou
a @ =) o a 4 dl d' 9 [
PN WaTse (2545) MMz nilymimnervenunmsngaenislsznou
J @ Ay 1A A A
FOIUANTZUE LIAZAADATUNAYTDYAZVDINITHEAVDIAEM T sENBUADY auNaINuNaNI3
v 9
paa  nmsanemuniladenannildinansvgavesaiensisznoviansudiu
Usznoud luldguam uazdnvuziimatinuvesninaununnses masmsnldlums
Ysulgsmemswan Tasaamsngavesaemsdiznoy laun midatuenaismanaiinie
Y < 2 ) A a ¢ o
911 wenans TumsaswaeLs U M3le why-why analysis 10 UATIEH T IRVl
uazmAiiA poka yoke tMoaanuAanaia lumsinuyesninau waz msldinaiin kaizen
' o o H ® ' L o
olsvlgsanmnadenluaemsisznou wasni lahwiasnmiaieeg milszgnd 14 i
Iiawsnaanaimngavesaiemsiiznovasld 1inlidasunfesesazvesmsvgadionts
UszneunoumsdSulgunini Sesaz 3.08 Fanwuisneyaaldiimsvgaensisznou
Y v 9 ' :/l @ o o 9 a A 42’ Y 1
18 whduSesay 2.5 whiy wdennmsdsulge ldwamswdanuiiulsznm 74 dudo
A Ao 4 9 A = g
1PULAZ BN INTBT DB YDINIHYAT BN 1IZNOVAAAT AD AAAIIDY ToTAz 1.83
= aw 4 Y o Y ! 9
4NN YUY (2541) ‘lm@ﬁiwizummuﬂmmwmwm (Advanced

4
o [ a A 1 4 a v o
Product Quality Planning) mmuq@ﬁmﬂizmmiwamumuﬂmﬂungmﬁau UAZIAN

[ o a a a o 1
HAUAMAINEINIUNTESUIUNITHAN IﬂfJﬂ'ligl‘j,meﬂuﬂﬂﬁ’Jmi'l%WﬁﬂHmz%}ﬂﬂﬂ‘Wi@\ilmz
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Y
Wan3eNU (Failure Mode and Effects Analysis; FMEA) muﬁumumwuﬁmmquazwa
9 9 v o I A =} 1 9 v Aa 1
srumnduld uazumunmanuduusiduaiosesislunmsaumiledeniinansenuae
Y 1
anbazuNnIod N IRAFeIngiimsdssiivaanuguusuesanyuz NI 09 Tomd
MsnatouNNTod uag 1onan15ATIINLTOUNNTDIINNITAILANATZLIUMT 1HDTINS
v 2
MUIUMIAATHAUTBIF1T (Risk Priority Number H50 RPN) wudveudelunszuiums
a s3I A sd J o o o A A Y 1A
HaNaAadIn 8.420 tlosiFudiae 5.594 nlesirud dmsvilymveudsngnaiainuanas
/I3 A /I3 a Y ' VA o Y
910 6.913 1osiud 1ao 4.351 wWosiFuarnaziuur Iulumsanasedwaoiiles §115uM
AN Yq YY A o a 1o [ a Ay YA o
azuuu RPN 1 18 1dddermngimsdszdulnddmsunszuiumsnaansain latinigi
a uAa I Y a Qs’l 1 S I o 1
URiamaavonus 114145 iManua wud1 RPN anas 40-90 nlesisua 91nA1 RPN v04

NIZUIUMINAR NN UMIUTVIg



UNA 3

U

IS Aada
TV ULASIBIVY

4 9
v A

oA av A o s [ A A A [ A T
MIANLUMIINIATIUNIagszaeanazliuljunsesoniesdnsnuegdully

1n3099NF3 UMD gns Iraumnda hidindn 10 Ulvuwaa 1.C. (Integrated Circuit) inan

VINUAI2995 (Lead Frame) NAIUMTYUAIA0 Ni Pd Au 1130139071 PPF (Pre-Plated Frame)

[

Y
TaslvunoULazITIVEA

=1,

'
a A

1. Anpdoyanszuaumskaanduiuegluilegiu
=2 Y o Y A A o A a a
2. ANYIURMNUAVDIGNAINNYIN L.C. NHAADIN Lead Frame %A PPF
3. NAAOIHAA 1.C. 910 Lead Frame PPF @agnszuiumsinauazaiilwanis
NAADY
a J A a d%l @ a L4 A @
4. JATITURANTENUNILAATUAVNIZVIUMIHAA BUnsal Loy 1ATPITNIIAE
a d A o A a d?
IR AUMQUBIHANIENUNT oIy Nz
o t4 A [
5. Usulganszurums gilnsal uay 1AT0990T

6. MINADDINAA 1.C. 910 Lead Frame %1 PPF

=3 Y a d'o a L%
3.1 ﬂnmmaganszmummamwmmuaq‘luﬂ%guu

9
IS4

] Y
Lﬁaclﬁw3mﬂizmummazéﬁ’u@aumiwa@ I.C. ammumuaz%ﬁ’wmax

A

aAauv A Y A

nszuaumMsngiIteil Idanudrguinmzinansgnu Tasassdilinsldouriaves
A "9 I [y 3N Y = a oaj =\ 1 as/l

Lead Frame 910uUn# 1 Mdeanuiiluunvesilygmin lansimdanmsnaa 1L.e. ulieg 7 Tuaon

@ ng/ ~ =\ ) I [ A A A .

nan9 nagduaounazliniatil Lead Frame wududiuilsznavuazisuinnizuiunisi Die

attached TJouaunszuIumsgationanIdanIni 3.1 tAMAI9INNTZUIUNIST Mold or

a Y A = 1 A J A
Encapsulate 144399993 (Lead Frame) %z@jﬂﬂﬂﬂﬁﬂ Compound raogsa U uvIIuney

U

4 o A I Y Y| AR A ]
ATUUDNAIU (Package) LASNISUIUNIIN 7 L‘]Juﬂﬁgﬂji‘lﬂ'ﬁqg’wnfﬁﬁ@ﬂﬁ?umﬂﬂ@]ﬂﬁgﬁ'ﬂﬂ

o Y A = 1 A g
a1 1.C. @@ﬂﬁ]?ﬂlmﬂ?ﬂﬂﬁq@ﬂ?ﬂfﬂgLﬁﬁ'ﬂleNﬁ'Ju‘VllﬂuGll'N']u (Leads)
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Start

Saw

Die attached

Wire Bond

Marking

Plating

Trim & Form

v

End

v Y
MNN 3.1 ATZUIUMTHAN LC. Nan 7 JUaoU

14

3.2 AndoMnuAvaIgNMNININD L.C. INGADIN Lead Frame %1ia PPF

o S
3.2.1 MINYBRIMUAYDIGNAT Customer  Specification: 3WI7201 Humsasiagldndes

w10 30 111521 131007 7.2.9 (Code: 8P) Scratch on lead nanslua1snei 3.1 lisyna
Y =\ 1 a a Qy [V Y A 1A [
T li5083AUIUVUAIVOIVINUVLIANY 20 mils (0.020 17) Taondunlugnga uaz

9 Q

9. ! ! {q 9 .
sy ldisostaviulalavunaudiuildanune Jareu1au (Seating of lead)
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M135197 3.1 Y011 1AYDIGNAT Visual Mechanical Requirement 3W17201

$140M 7.2.9 Criteria Code: 8P Scratch on lead A1917AAY: TBIVAVIUDUAIVOIUINU

Customer | Pkg. Type Criteria
Refer Exposed base metal
Vigilant std. | All packages
criteria.
> 20 mils in largest
dimension on major lead or
PDIP
For PPF reject on minor lead
lead frame > 20 mils in largest
SOIC
dimension or reject on
seating of lead
SOIC,TSSOP, | Any scratch that exposes
Microchip
PDIP underlying metal
Reject if more than >50
mils in largest dimension
PDIP,SOIC,
Catalyst or exposing the base metal
TSSOP
by more than 5% of lead
surface area.

4 . . <3| o
3.2.2 InY0iMuUAYEIgNA1 Customer Specification: 3W17101 1ilumsiavuiadiendes

Profile Projector tta@dlumni 3.2 Yomruavinaaieguevinumudesvuai 102 Lead

'
I aA

S 1

Dimension Specification 1TV 8LD SOIC &AM

2@ Iia 8 Temsasuanalu

{ o o =) . .. ' .
AN 3.2 wazmnuamd ’IﬂtlJuLﬂuWLﬁ‘lel < S > Special Characteristics 1Aun Lead co-planarity

i8¢ Foot angle
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NN 3.2 Profile Projector

M51971 3.2 Jor11UAYDIgNAI Trim & Form Work instruction 3WI7101

@

7997 10.2 Lead Dimension Specification SOIC YHIAUDIVINIU 8 518NTT

LEAD COUNT 8 SOIC 8/14 TSSOP 7/8 LSOP
Lead co planarity <S> 3 mils 3 mils 3 mils
Lead stand off 4 — 9 mils 2 —5 mils 8 — 12 mils
Lead spread 232 — 244 mils 244 — 256 mils 370 — 385 mils
Foot length 20 — 30 mils 20 — 30 mils 28 — 44 mils
Foot angle <S> 0-8° 0-8° 0-8°

Dam bar intrusion

/ Protrusion

Not allow / 0 — 5 mils

Not allow / 0 — 2.5 mils

Not allow / 0 — 2.5 mils

Lead tip burr

0 — 3 mils

0 — 3 mils

0 — 5 mils

Flat lead (Lead width)

16 — 18 mils

8 — 12 mils

18 — 22 mils

Note. <S> is the special characteristics of Vigilant and customers.
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91015197 3.2 L UAANAULUALITUDINT IAUADLITIUNTUAAIAIAINN 3.3 Hie

A1¥1un33avuAA0 47 (inch): 1 inch = 1000 mil

= SO

— | Foot length Lead stand-off -

4 Lead spread F

_LLead coplanarity
T

N
Foot angle 7=

1

Lead tip burr!

Protru's Wil

Flat Lead (lead width)

MNN 3.3 an¥ULUAZITNTIAVUIA 8 T19AT

3.3 NAAPINAN L.C. 910 Lead Frame PPF agnszuiumsinfuazagirnanisnaass
9 v
Mmskaa LC. Menszuumsdnd andauauiauaigndidadiediaun

9
2000 U 1aINITATID 100% TuNna nszUIUMsNSouTuinKa

a d a a 2 o a ¢ A %
3.4 WANTHNANIZTNUNILNAVHIUNIZTUIUNITINAA Qﬂﬂim ag Il ang
3.4.1 Gl,aff’m]yf]ﬁammmzwa Cause and Effect Diagram fafnelan (Fish bone Diagram) 1o
a o
PILEREASTRNE
a Po Y v 9 Y = a & 9 a v
i]'lﬂﬂ15’31ﬂi'IZW‘]J‘EIJVH@'JEJL!,N‘L!I?Nﬂ'l\iﬂaﬁ]g‘1/]5TU‘]J‘EIJVH‘VHWLﬂ@slluﬂ'lwaﬁ\ﬂuﬂ’lﬂ
A o & 9 a ay 9 A [ 1 Qy 1 ~ 9}42’
Lead Frame PPF Llaglll'ﬂi]'IL‘]J‘LH]%G]@{INaG]5]111!\3']1!?]'38!,?]5@\1"l]ﬂﬁﬁ'ﬂ'lWlﬂ'le%]fuﬁ"Ju‘Vlcl“]erugﬂ
1 = o a d?
"IINWHLL‘U‘ULﬂﬁ]ZﬂJﬂiUUW1ﬂ$ulﬁlﬂﬂ€llu
a o . .
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M135199 3.4 Data check sheet record I

Lead spread (233 - 244 mil ) Foot Length (20 - 30 mil ) Foot angle (0-8 °) Lead tip burr (0 - 5 mil )

Unit # Tube # 1| Tube # 2| Tube # 3 | Tube #4 | Tube #5| |[Tube # 1|Tube # 2 |Tube # 3 | Tube # 4 | Tube # 5| |Tube # 1| Tube #2|Tube # 3| Tube #4|Tube #5]| [Tube # 1|Tube # 2| Tube # 3 [Tube # 4 | Tube # 5

Ol ]|w]n

max

mean

SD.

Cpk
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M135199 3.5 Data check sheet record II

Lead coplanarity (0 - 3 mil ) Lead stand off (4 - 9 mil ) Protrusion ( Maximum 5 mil ) Flatlead ( 16- 18 mil )

Unit # Tube # 1|Tube # 2|Tube # 3|Tube # 4|Tube # 5| |Tube # 1|Tube # 2| Tube # 3|Tube # 4|Tube # 5 |Tube # 1|Tube # 2|Tube # 3|Tube # 4|Tube # 5| [Tube # 1|Tube # 2|Tube # 3|Tube # 4| Tube # 5
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M13190 4.4 wamﬁmummm%ﬁmm Data check sheet record 1

Lead spread (233 - 244 mil )

Foot Length (20 - 30 mil )

Foot angle (0 -8 o)

Lead tip burr (0 - 5 mil )

Unit # Tube # 1 | Tube # 2| Tube # 3| Tube # 4 | Tube # 5 Tube # 1 | Tube #2|Tube # 3 | Tube #4 | Tube #5| [Tube # 1| Tube #2|Tube # 3 | Tube #4 |Tube #5| |Tube # 1| Tube # 2| Tube # 3 | Tube #4 | Tube # 5
1 241.232| 241.9 | 241.9 | 241.7 | 241.8 22 23 22 22 27 6 5 6 6 5 0 0 0 1 0
2 241.246| 241.3 241.3 241 241.1 22 22 22 23 23 5 6 6 5 6 0 0 0 0 0
3 241.258| 241.2 | 241.2 | 241.3 | 241.8 23 23 23 23 22 6 6 6 5 6 0 0 0 0 1
4 241.21 | 241.3 241.3 | 241.9 | 241.6 22 22 22 22 23 6 6 6 6 6 0 0 0 0 1
5 241.21 | 241.3 241.1 241.3 | 241.8 23 23 23 22 22 5 6 6 6 5 0 0 0 0 1
6 241.23 | 241.6 | 241.8 | 241.4 | 241.7 23 23 22 23 23 5 6 5 6 5 0 1 0 1 0
7 241.19 | 241.7 | 241.8 | 241.5 | 241.1 22 23 23 22 23 6 6 6 6 5 0 0 0 0 0
8 241.24 | 241.1 241.2 | 241.3 | 241.3 23 22 23 23 23 6 6 6 6 5 0 0 0 0 0
9 241.154| 241.3 241.3 | 241.2 | 241.6 22 23 23 22 22 6 5 6 5 6 0 1 1 0 1
10 241.22 | 241.3 241.4 | 241.3 | 241.7 23 23 22 23 23 6 6 6 5 5 0 0 0 0 1
11 241.25 | 241.1 241.5 | 241.3 241 23 22 23 23 23 6 5 5 6 5 1 0 0 1 0
12 241.26 | 241.2 | 241.3 | 241.6 | 241.3 23 22 23 23 22 6 6 5 6 5 0 0 0 1 0
13 241.258| 241.8 | 241.2 | 241.3 | 241.9 22 23 22 23 22 6 6 6 6 6 0 0 1 0 0
14 241.18 | 241.3 241.3 | 241.2 | 241.4 23 22 22 23 22 6 5 5 6 6 1 1 0 0 1
15 241.78 | 241.3 241.3 | 241.3 | 241.2 23 22 23 23 22 6 6 6 6 5 0 0 0 0 1
16 241.21 | 241.2 | 241.9 | 241.7 | 241.3 23 22 23 22 22 5 5 6 6 6 0 1 1 0 0
17 241.23 | 241.4 | 241.4 241 241.4 23 22 23 22 23 6 6 5 6 5 0 0 0 0 0
18 241.17 | 241.3 241.2 | 241.3 | 241.5 22 22 22 23 22 6 6 6 6 5 0 0 0 0 0
19 241.22 | 241.2 | 241.7 | 241.9 | 241.3 23 22 22 23 22 6 6 6 5 6 0 0 1 0 0
20 241.219| 241.9 | 241.3 | 241.3 | 241.2 22 23 23 23 22 6 6 6 6 6 0 0 0 0 0

max 241.78 | 241.9 | 241.9 | 241.9 | 241.9 23 23 23 23 23 6 6 6 6 6 1 1 1 1 1
min 241.154| 241.1 241.1 241 241 22 22 22 22 22 5 5 5 5 5 0 0 0 0 0
mean 241.25 | 241.39 | 241.42 | 241.39 | 241.45 22.60 | 22.45 22.55 | 22.65 | 22.40 5.80 5.75 5.75 5.75 5.45 0.10 0.20 0.20 0.20 0.35
SD. 0.13 0.25 0.25 0.25 0.27 0.50 0.51 0.51 0.49 0.50 0.41 0.44 0.44 0.44 0.51 0.31 0.41 0.41 0.41 0.49
Cpk 7.13 3.46 3.38 3.44 3.12 4.91 4.93 4.87 5.01 5.04 1.79 1.69 1.69 1.69 1.67 5.31 3.90 3.90 3.90 3.17
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4 o Y o
ﬂ1§1\1ﬁ 4.5 HAN1TIAVUIANINUDNIMUA Data check sheet record 11

Lead coplanarity (0 - 3 mil )

Lead stand off (4 - 9 mil )

Protrusion ( Maximum 5 mil )

Flat lead ( 16- 18 mil )

Unit # Tube # 1|Tube # 2|Tube # 3[Tube # 4|Tube # 5| |Tube # 1|Tube # 2|Tube # 3|Tube # 4[Tube # 5| |Tube # 1|Tube # 2|Tube # 3[Tube # 4|Tube # 5] [Tube # 1|Tube # 2|Tube # 3| Tube # 4|Tube # 5
1 0 1 1 0 0 5 6 6 5 5 2 2 3 2 2 16.2 16.3 17 16.5 16.5
2 0 0 0 0 0 6 6 5 6 6 2 2 2 2 2 16.5 16.2 16.5 16.5 16.5
3 0 0 0 1 1 5 6 6 6 6 2 2 2 2 2 16 16.5 16 16 16.4
4 0 0 0 0 0 5 6 5 6 6 2 2 2 2 3 16.5 16 16 17 16
5 0 1 0 1 0 5 5 6 6 5 3 3 2 3 2 16.3 16 16 16.5 16
6 0 1 1 0 0 6 6 6 6 5 2 2 2 2 2 16.5 17 16 16.5 16.5
7 1 0 0 1 0 5 6 6 5 6 2 2 2 2 2 16 16.5 16.5 16.54 17
8 1 0 0 0 1 5 5 6 5 5 2 2 2 2 2 16.5 16.5 16.5 16.5 16.3
9 0 1 0 1 0 5 6 5 6 6 2 2 2 2 2 16.5 16 17 16.5 16.4
10 0 0 1 0 1 6 5 6 5 6 3 2 2 2 2 16.2 16.5 16.5 16 16.4
11 1 0 0 0 0 5 5 5 6 6 2 2 3 2 3 17 16.5 16.5 16 16.5
12 0 0 0 1 0 5 6 6 5 6 2 2 2 3 2 17 16.5 16.5 16 16.2
13 0 1 0 0 1 6 5 6 5 6 3 2 2 2 2 16.1 16 16 17 17
14 0 0 1 1 0 5 6 6 6 6 2 3 2 3 2 16.5 16.5 16 16.5 16.3
15 0 0 0 0 0 6 6 5 6 6 2 2 2 2 3 16.5 17 16.4 16.5 16.5
16 1 1 0 1 1 5 6 6 6 6 2 2 3 2 3 16 16.5 16.1 16.5 16.5
17 1 0 1 0 0 6 5 6 6 5 2 2 2 3 3 16.5 16.5 16.5 16.5 16.3
18 0 0 0 0 0 6 6 5 5 6 2 3 2 2 2 17 16.5 16.5 16 16.5
19 0 0 0 0 1 6 6 6 6 6 2 2 2 2 2 16 16.5 16 16 16.5
20 0 1 1 1 0 5 5 5 5 6 2 2 3 3 3 16.5 16 16 16

max 1 1 1 1 1 6 6 6 6 6 3 3 3 3 3 17 17 17 17 17
min 0 0 0 0 0 5 5 5 5 5 2 2 2 2 2 16 16 16 16 16
mean 0.25 0.35 0.30 0.40 0.30 5.40 5.65 5.65 5.60 5.75 2.15 2.15 2.20 2.25 2.30 16.42 | 16.40 | 16.33 | 16.38 | 16.44
SD. 0.44 0.49 0.47 0.50 0.47 0.50 0.49 0.49 0.50 0.44 0.37 0.37 0.41 0.44 0.47 0.32 0.30 0.33 0.32 0.25
Cpk 2.06 1.81 1.91 1.72 1.91 2.39 2.28 2.28 2.25 2.44 2.59 2.59 2.27 2.06 1.91 1.63 1.79 1.70 1.69 2.05

¥9
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4.5.2 Wﬁﬂ'ﬁﬂSUQQ'JTGIIT\NNHJ'Hiﬂ'(’JGllﬂ YU (Scratch on Leads) ﬂﬁ@l‘lllﬂ']ﬂslg’lﬂﬁ@\iellﬂ']ﬂ 30
Y v
MIINMITHAAFUNUIIUIU 30 Lot HEAIRINITIN 4.6 HamM 3T lunusesta viu la la

VUV

M99 4.6 LAAINaNINI1018nd049 30 X

Date Shift LotID Pkg. | Visual inspection under 30 X Remark
No any scratch
Apr/18/11 A MCPSC08010003.1 8SOIC
on leads
No any scratch
Apr/19/11 A MCPSC08010011.1 8SOIC
on leads
No any scratch
Apr/20/11 A MCPSC08010025.1 8SOIC
on leads




M319N 4.6 (919)
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Date Shift Lot ID Pkg. Visual inspection under 30 X Remark
No any scratch
Apr/21/11 A MCPSC08010032.1 8SOIC
on leads
No any scratch
Apr/22/11 C MCPSC08011003.1 8SOIC
on leads
No any scratch
Apr/25/11 C MCPSC08010012.1 8SOIC

on leads
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453 WARINMIRANNUITIHAAIUN18TAN1TAIUANAMAINAI8TZUDN1NADA (SPC:
Statistical Process Control) e IgEmihmsnaa R usiaen WauAAN 2554 1Hudun
wisilgiunezinsauguguamvesnunudeninuavesgna Tasvaiidesniugu
Wuiipense Special Characteristics <S> 1411A Lead co-planarity 4l81i¢ Foot angle

453.1 WAMIAIUAUNMIHAAAINUYLIAYEY Foot Angle AIBUHUNNAIUANIINADY
WOBAIAN 2554 D9 1ADU WRADMIBY 2554 Tasihimsquiaaouas 2 %1 nazlumsnd 47
LEIAINATDINITAILANVLIA Foot angle NUNTU 22 nsngravufiaufuduningued 1 yaus
feagmolddetimuanse Spec Limit Ao 8 oA UMNAINTIATIVAN5NUY Final Form

. ' Y o Y o A g/ =Y 1 Y 9
Anvil Lm%"]ﬂ\?llﬂVnﬂ'liuﬂllellIﬂEJ‘i/'I'lﬂ’)an’f&Eﬂmm%”Mﬂ1%1!Lﬁ$ﬂ1ﬂﬂﬁﬂll'lﬁ]Qﬂ'lﬂclmﬁuﬂ’mﬂh

A119h 4.7 wamimmumswammmm Foot Angle

Jakchai N.
Approved Reviewed Reported
— @ = —= ; .
X and R Control lLUU?]@iNLlFJHQNﬂ?MﬂHX-R =
i i DATE DATE DATE
[ niial Study Chart Mass Production (] stability Study P B I
Other Conditions Process Chracteristics
Trimy & Form Foot angle
% = AweeX= 281 | ucl- 367 [ Lci- 2365 AVERAGES (X BAR CHART) Tolerance
400 A Upper 8
250 g Lower 0

! TN N usL | Tl
300 A A SN ~= ,/ 7 ™ & =
250 B et N1 N i - - -

g ¥ 2 Standard Deviation
200 & 0%
150 Out of Control Limit Jul-22 Cancblty
100 - CPU 31697

’ AUY: 1fiAAT1UENUINUY Final Form Anvil CPL 183
030
040 ufla: 19 1n0aze1n Final Form anvil Co | 2766

) 1 Cok 1.43%

R = Avergs R = (0612 ucL= 155 [ 1ct= | 000 ] RANGES ( R CHAR
T
2000 }
1.500 R B e e R _____________:'_____ ______ e e e e s e ™
1.000 I J A /
| \ v \ 4
0500 ya < v — : 7 - AN /I - s
0.000
Time  [Movt0 |vovzs |oecte [oeczr |ssmio [smzz |Fewiz |Fevo |mezz (Mazs |aeid |merzs fMeytz |uey2s s amzs o |owzz [Augts (e [seom [Sesas |ootie |oort [Movis | awe

1 300| 2Zs80| 260 3.00| 200| 300 330 350 300 220 340 300y 350 350 300| 230| 330| 370 330| 2%0| 330 320 380| 230| 330 305

2 280 3.00( 3.50| 200 3.0 3.00| 400 3.80| 3.00| 2.00( 2.80| 3.00| 3.00) 2.80| 280 250| 320| 4.00 4.00| 220 2.80| 340 3.00| 270| 280 3.0

3 250 230 3.00| 250 20| 2.80| 350 3.30| 250| 240 3.00| 2501 3.0 2.40| 3.00| 2.30| 350 3.50( 3.50| 3.00( 3.00) 220 3.50| 250 240 2.8

4

5

X 277( 263 303 (250 | 267 | 293 | 360 ( 353 297 | 253 | 307 | 283 320 | 290 | 293 | 237 (333 | 373 | 350 | 290 | 303 [ 293 | 343 | 230 | 283 | 2%

R 030 070 | 050 ( 100 110 | 020 | 0.70 [ 0.50 | 0.0 | 0.80 | 060 | 050 050 | 1.10 | 020 | 020 0.30 | 050 | 070 0.20 | 050 | 1.20 | (.80 | 0.4D | 1.10 | 0.61

Remark [ = f: | calculate automal§tep of measurement ' daulumsazuau
- Use units dummy for measure by specify frequency as below 1) Data out of control limit (UCL or LCL)
1.2X/ Month 2) The trend of data 7 point is increase or decrease.
2. Perform measursment at 3 unit/time 3) Data consecutive 7 point at each of side on UCL or LCL.

| Retention : 3 Years
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4532 HANMIAIUANMINAAYUIAUDY Lead co planarity AIBUAUNIAILAN 21N
k4
1RO WOBAIAN 2554 DUADU NOATNIOU 2554 Tagiimsguiafiouas 2 A5 LAZHANS

AU luAIT19N 4.8 #¥AVBINTAIUANYUIA Lead co-planarity 08n18TANMIAIDAY

3197 4.8 Namimuﬂummammmm Lead co planarity

Jakchai N,
Approved Reviewed Reported
X and R Control uum‘la'{uuﬂuﬂuﬁmu@ui -R i 7 Z T
El Initial Study Chart Mass Production I:' Stability Study Noi)ij:\[; ” NO?‘AI;.E' . No?i; »
Other Conditions Process Chracteristics
Trim & Form Lead coplanality
¥ = Average X = EIECE 158 | o= ED! AVERAGES [ X BAR CHART ) Tolerance
160 Ueper | 3
Lower 0
158 UsL 250
1L e e p e s = R
154 = S = = : e T N - Standard Deviation
152 g 00w
150 | Capabiy
148 | CcPU | 11803
145 | CPL | 13.068
o | Cp 12485
| Cok | 11.903
R o= Avemge R= 0085 ucL= 0.116 LcL=_ ;000 RANGES (R CHAR
0.140 I
0120 o LSS s (o pEL S e TS S TS PSS SRR TR S S e foomood
0.100
0.080
0.080 T ]
0.040 /. Shee T 7 TN 7/ A
0.020 B \\ // AN // NS
A4 v
0.000
Time |Now10 [Novas [Dects [Decar [sarito [sar22 |Fapvz [Fevan [Ma22 [Ma2s [apedd [ape2s fayt2 [May2o (aeite a2z (w23 [megis [mwg2s [sepm [sepas |ocrs (oot [Mowos | ave
1 56 1.55 #1352 55 55 1.3 5. 57 1.5 B 1.5 | 155 1.57 55 135 153 1.5 1.60 5 50) 1.5 S4( 135 1.55
2 155 1.54| 135 134 154| 155 132 1358 154 58 58| 134 55 56 52 54| 138 154| 158 134 138 151| 154 135 1358 155
3 158 1.57) 153 1.83) 1.5Z| 151 158 154 153 1.53| 153 1.53) 1.8 1.53| 153 1385 153 153 1.53) 153 1.4 157 158 153 153 134
4
5
R 003 0.03] 003 ( 002 0.06| 005 | 0.07 | 0.05 ) 0.04  0.06 ( 0.05 | 0.01 § 0.05 ( 0.03 | 0.05 | 0.05 0.06 0.01 | 0.05 [ 0.07 | 0.06 | 007 | 0.05 | 0.02 | 0.05 [0.05
Remark [ = information wil cakulate automa{Sten of measurement Gau‘hmwm
- Use units dummy for measure by specify frequency as below 1) Data out of control Limit (UCL or LCL)
1. 2X/ Menth 2) The trend of data 7 point is increase or decrease.
2. Perform measurement at 3 unit/time 3) Data consecutive 7 point at each of side on UCL or LCL.

| Retention : 3 Years

Y

454 mu%’@ﬁmu@imzmmm’awammm%zﬁ'mﬁmﬁﬁw Real Time Process Control
A 9 = = [} A [} 1 a a o 1 a 9 o
ﬂ@ﬁﬂ\iﬂi’)ﬂﬂ"lﬂ\‘]'}u’ﬂiﬁ’ﬂﬂ UA VIU m@"lmzmnmswaﬁﬂmmqwummvhawammmm

v
MIATNNUNIAUNZHToTUaY 2 159 TaswiinaudeaihnueoNL19INHADALAINIATINY
1 o 4 {

Sg]}iﬂﬂé)@\iellEJTEJ 30 L%]LL%QUHﬁﬂﬁQiHLLUDWE’JiN 4CL0094 mﬂmwﬁ 411 UAPNHANITHNTIY
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TITLE: Trnm / Fornrm E.TPC For SOIC

FOEM=4CLOOR4

EEFEF SFEC. 3WIT101 REV B
R hIsthod = ling sizs: Every ¥ tubes fornaksd awe in andEvearv > tubes /I Eolmags T act with 30K
ng:fﬁl"f:ﬂ:«_aﬁ“mm}' Vieual Inspaction :}Iak-a-da?ain:pe-ctallumts{f}::’i;ttl-ﬁj = e Machine 4 __LT09
T Amnd pull 10 units {2 units'tubs) to inspact with 30X (Dafact 7-14)
Lotio=  |iooms o~ U4~ U6- U7 U5~ 0%~ 10~ 1L- 13- 14~ 15~ 16~ 15~ 13- 10~ 21~ 13- 13- 347 157 267 I~ 257 297 307 317 017 03
Blag No. [0 B DT D D P B PERN DEE] PEE DY E PEE PRE REL PEE EEEI UVE DUE DFE PP DEE ] DEE] PRE ] PLE PER pLOsE R PR REL To
Tims
1 [P 1 R R P I S O P P v P P D P P D D e e e
e PRV A e A A A Eraaravavaraarar
o [ A e e A e v
4 [ s APl bl I L L
|8 I S G 7 P P I i P P ) i Vi P P Pl i P D P I I I P P P I I D
i = I I P ERPRE A A A A a
TR v P Pl PP I Y P Y R Y A T
) [ o P PR P T A P Pl T P P P P P P D P P P
WREERTE s\ Al bl s Sl VIl el oL
B el I I e P ool L
13 | s k-l oL L
M |~ |V Yl
o
Time OFF= Criteria Time OFF= Criteria
MNaad TWVT :'No}]'a}d Taad TNT o Haad
1 WeedDVT [ ] HeTeed C 1 M==dDVT [ ] Helde=d
|:|}Iaa-dD'1' 1 Mellzed |:|NeedD.—'I 1 Hellzed

Mote: If oparator nesd dowmn tims must be mark X in

[ M2edDVT or no nead downtims mustbe mad: X in [ | Mo Maad

Whean over the opemtor nesd dowmn time; plaass s22 corrective action on fomm RMACHINE DOWTE TILE

MNA 411 uaaswamsasdoyalunuunesuAsIIVIIU 4CLO094
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Y
»nmslsudienszuaumsiugil Taema TuTadnsindouAIA8 Diamond Coating

o 2 P4 9 7 1 9 1 ' .
Mldgunsaivugilnauiiongmsldavuiuiu gunseinldyugdvraude1dun Final  Form

[ { o { . 33| . Aa
Punch 1182 Final Form Block #a491n7insilaegu Design 11U Incline Form tag M3AAoUAD

v ax . 0o q ¥ ¥ 4 & o =
AIYNTINIT DF Coating ‘Vlﬂ,‘Vi@WEJﬂﬁglGNWHLWZJaUuLLﬁﬂQﬂWHiNTI 49

v 4
M1 4.9 nffouievegmslnuvesglnssivugiviau

[ Fa
siiavasgunsainldvugiuran

©1gn15 19971 Life Time (K stroke)

SunuNEaald (Unit)

UUULAL: Solid Form non DF Coating

1,500

15,000,000

111144 Incline Form with DF Coating

3,000

30,000,000

WaEg. 1 Stroke #ana 1A 10 @2

9
91gMI 1H1U (Life Time) HulA1u191nn13170019M15 1991uv09 Final Form Punch

(a2 Final Form Block H&4910N3HAAIHIT (Mass Production) Tagliasaumaiinlszdrluudas

nz lgdeyamaiunnniosdnsNhinisiy Stoke Mai1nuveIAToI TAgdA TUITA LAAL

' Y 1 Y
A 4.12 wiouinihnuiinaaoeni o vaziuIATIIgNeldndoaes 30 X 11v19IuilTe0

= [l A ] Y o ¢ 1 4 Y [ J o
Ua VIU Wi@llll Lla3u1m@yaﬂ11ﬁﬁlullﬂﬂw95ﬂ 4CLO116 nﬂc]Duuiﬂ%ﬂﬁﬂmwmimﬂmuﬁm

Aa915199 4.10

Tool Parl 4

Tool Part &

MW 4.12 naaedoyamsiuveunsoddns




M15197 4.10 Tool life monitoring

TITLE : STUDY TRIM&FORM
TOOLIFE MONITORING FORM# 4CL0116
REV. B

REFER SPEC. 3PM1007

Monitoring:

. -( ) Start Zero select count with new log sheet (for change all part 1 set)
PKG. Type:8S0IC -( ) Continue select count with new log sheet (if change some and no change part)
M/C No : LT#09 _
If any changing part 1set.
-( ) New Fabrication

Part: -( ) PRE FORM ROLLER - () FINAL FORM ROLLER
-(X) FINAL FORM PUNCH - (X )FINAL FORM BLOCK
Date Tech Stroke Shift | Remark Date Tech Stroke E | Shift | Remark
count count
May’03’11 004 12502 A Dec’06’11 004 2752447 | 0 A
May’09°11 004 93115 Dec’13’11 | 004 2858785 | 0 A
May’16°11 004 104232 Dec’19’11 004 2955642 | 0 B
May’23’11 004 125125 Dec’26°11 004 3124587 | O B

May’30°11 004 185485
Jun’06°11 004 212542
Jun’13’11 004 218458
Jun’20°11 004 355424
Jun’27°11 004 392548
Jul’04’11 004 454236
Jul'11°11 004 592548
Jul’18’11 004 625458
Jul’25’11 004 823458
Aug’01°11 004 1054257
Aug’08’11 004 1124235
Aug’15’11 004 1574564
Aug’22°11 004 1592545
Aug’29°11 004 1685486
Sep’05°’11 004 1753458
Sep’12’11 004 | 1798455
Sep’19°’11 004 1810245
Sep’26°11 004 1894842
Oct’03’11 004 1924585
Oct’10711 004 2026547
Oct’17°11 004 2154873
Oct’31711 004 2295421
Nov’07°11 004 2353548
Nov’14’11 004 2408542
Nov’21°11 004 2580458
Nov’28°11 004 2615487
NOTE:

oOo|o|o|o|o|Oo|o|oo|o|o|o|o|o|o|oo|oo|oo|o|oo|o|lo|o|o|o|j|oo|jo|j|o|o|o|o| m
Olo(0o|w|w|>(>(>|Oo|0o|o|w|(w|>|>|o|0|w|m|m (> (> o|E@mO|O|>|>

1. Estimate tool life limit all package.
- PRE FORM ROLLER - FINAL FORM ROLLER - PRE FORM PUNCH
- FINALFORM PUNCH - FINAL FORM BLOCK
2. Replace new log sheet to start Zero select count if change partsl set

Remark: E = Expose base metal or scratch on lead (Reject any Expose base metal or scratch on lead)
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ﬁﬁq NADIIAUHHUITHIDELAS VDL A HDLUUS
a o dyd Y [} a a d‘ (% d‘d 1
INHAYDIIIUITBUADABIYT VY J9lsednTanvoansesininloguas
niguaumMsHaaiHe i wnsonan IC. Nrumsguuuy PPF Idamdesinuaniasgiuuas

9

doimuavesgni Tavagy ladail

5.1 agUwamsauiiuaniae
9 A [y 1 d?} a a U Y o 9
5.1.1 awsolfasesdnsmauglinunaaausia PPF Idawdeimuavesgnin
Y
p619NAMUNIN AIBMANANITIAAOUHI DF Coating (MAUANMIYUV1911101 Incline Form
5.1.2 @11308A91gn15 1H91UUDUBIRNN Final form punch 1ag Final form anvil 9101AY

ansarananld 15,000,000 ¥ 1311 30,000,000 F1

Y '
y A

5.1.3 amsolsyndasuilseuna (Cost Saving) NUSHNIZADIFOIATOIINT I 1ADa

7,668,000 1NNuanIs1eazden 13 lua1319n 5.1

M990 5.1 aulsznanszvdald

510021009 M1y 59
1n30e5ns Inyl 7,875,000 U | 7,875,000 VN
f11 Modify Forming tool 1,440,000 + 157,000 U | 1,597,000 LN
ansotlsendasuilszinald | 6,278,000 1

5.1.4 @UNTNNEANITHANDINNITHAAIIUYHA SLD SOIC Lead Frame PPF type Lagil
v
goamInan luguaoungunaulszuIn 900,000  Fu azlwAeungaIneulseun

1,000,000 FULLAAIAINING 5.1
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New product (PPF Type)

1,200,000.00

1,000,000.00

800,000.00 I\ A
[\

600,000.00 / \

I \ / \ @ \/ 0lume (Unit)

400,000.00 \)
|\~

200,000.00 l \"g

1 1 1 U T T T T T T T 1

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

MNA 5.1 n5uaaseeamMsFINana1U 8L SOIC (PPF Type)

5.2 YalaUINUY

9
[

52.1 NI

AMVUEINTVNUSUA Small-outline gull-wing package (SOIC) oA

= 1 3 B aov dy ) 1 A [ Y v A A Y
LﬂEI']!‘VI'IH‘L!“B\Ti]'lﬂWﬂ"U'E]\N'lu’Ji]Eluﬁ']ll']5ﬂu'l"lﬂ@]ﬂEJ'EIﬂﬂiﬂﬂﬁﬂﬂiiiﬂfﬂﬂi?uﬂfuﬂﬂuﬂ Ulﬂf]ﬂ
19U ITUYHA Plastic Dual Inline Package (PDIP) %39 Small Out Line Package (SOP) LLeTAN

o d’
ANNINN 5.2

MNWN 5.2 1UYIA Plastic Dual Inline Package (PDIP)

A a awv dy A 1a (42/ = s 2 IR
5.2.2 AAT9INITIAADUNIVDINIUIVIUFTINITDYADIYUUNUNIUDN 100 Lﬂf]i!“]ﬂ!@]fl]ﬂ

A 1

o o aw { @ a o a 4
annsoih hldinsAnedsenernumstaeigye sy luTssnuniomenisnandug

1 a dgl 1 A a ay 1 S Y = 421
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