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v o o
Aosliligniasas

SPP Squeegee angle move 55-65 deegee
SJ Squeegee fix angle 60 deegee
DEK Squeegee fix angle 60 deegee
HITACHI Squeegee fix angle 45 deegee

n1siUAsL Squeegee ileld Squeesee Asu 150,000 ASY Lazdn Squeegee
Damage #owhmawGuulyiring dwiunsdn Squeesee szdaadaulutnaslsime
Stock LLaxa’lLWj,‘umﬂﬂiLﬁﬂLﬂﬁauuax 1391 Maintenance 9gR9eiims  Check
Squeegee TdenTall 919 EQ azApituiingmiumsd atuseganin Tuiinasly

lonans QCD Check Sheet (EQ) v 2 2l

A 6 Solder Paste Printing Vender HITACHI
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13ATIVABU Squeegee 919 EQ dwfag Check Level AINgIUDe Squeegee
= Y] i B el 3 !
wWaguld Tnedannann Solder Paste Uu Stencil #n3l Solder Paste uu Stencil Wwanein

Squeegee Ve s 61UU Stencil 3 Flux wanin Squeegee i uadlalilsia Solder Paste

waz Flux lddenaflumse Squeegee visaussnaunniy

N5¥NANELDIN Squeegee 119 EQ 2zfioaiIn19nam Squeegee poNNTYN

ANUEzen 12 3lus sia 1 A3Y Livetlaariu Solder Paste udainiz@in 9 Squeegee

1. Stencil

dm5u Stencil Allulsaudiouns 600X550 LURLLAS FLATDIANTURZAIUAY

2¢ld stencil vuawiAy

AN 7 #9899 Stencil

2. Cleaning Paper
Cleaning Paper @8 nseAeinld Clean Stencil weesEUU Auto Clean Stencil
YaaiAIpsEnIuREI Bansza1y Cleaning Y8t 2 in3enrldunuvesnsenua Ly
liwindu 1ed0s DEK  Tdmnuenivesunu 53 wuiunsuasiaies SJ INNOTECH 14

AHENIVDILAY 45 LEURLURT
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AW 10 Feg1e Cleaning Paper 1834383 SJ INNOTECH

2.2 Stencil
SYEIRET

Stencil ¥8de Udananiu @ msuansy Solder Paste %3anN11aNWONTAIUULKY

]
=

PCB laalnvaad11su Solder Paste ¥139N18WBNTAIUUNUT N1ADINISULLHYL PCB

=

Stencil Musn¥agdisyy c agfiyues Stencil feiaeagy

A# 11§08 Cleaning Paper wouiA3es SJ INNOTECH
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1. MODEL : 2061-771852-001 REV.10 HF (SHBHB1) wu1sfs PCB
NAME wae MODEL

2. THICKNESS : 0.25/0.10 MM (STEP DOWN) %3189 AUV
Stencil sgyidu STEP DOWN
3. DATE : 20 MAY 2013 sineiie Yuilvinnsedn Stencil

4. REF : THS13-0207 vsnedie 9198991At0naNsed VENDER

Stencil process

1. Order Stencil

[iew Badel Euist Model

= o
Getarizinal '_:ggrbgr ?a'lﬂfm?‘TﬂE‘ﬂﬂ:ﬂﬂ‘:l : Cheat Refno &

B
- |

ho
prger [2SMT7ET)

......

‘H i ¥ N
asddiplaraianem Wuds
infarmation Ref.no Ao ] Information Fehno 1o &;.r‘"anefmwf, wencd ‘j'l-ﬂ']

\endor fen

Vendor send

siencl drawing

mwﬁ 12 Order Stencil
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2. Stencil Incoming Process

wd 5N
Stency anscne

g oy
L ApeRtve
+ Tegon

Véy cceot in 5

mw‘ﬁ 13 Stencil Incoming

. [ | = = 3 af ~
2.2.1 N13M529a8U Stencil Tud 181 denmigiadunu Stencil 114
vsald Inemsi9a@auan

= 4

L. mudnumuewsy Stencl Inianfidiavaunti Stencil Aulass Stencil i
ns93n Anvmvselyl

2. AmnudemenazauinUnivesdesganiy nsavaauIinisinueavsena
JUnsely

3. eudewgvedivinaniu avvaeudniisesyadadnvinauliaiuise

U uReulavaalil
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4. $iFme lagaundares 31ia agnTanasueinay Stencil wield sniiuung

i
Qs 1

uiidosnsdumisduduiiay Tnsasadasenisdieg suuuunesuddededi
Stencil fivhanldnudddonsols

5. #32919A71 Vendor Tdvinsdeunulaunlvisnevdely wazaunveusiula
WiniuwwIness wisldviinmaSeudieu wiuladu Stencil was AUuky PCB 91mseiy
viselal winladfilivinisudeiu Project Leader f3uiinveuioudsluss Vendor iilevin
nsunly

6. INN13IAAIURAY  Stencil

7. 3Wnldnuadaniolilunsdii Snrsfeseliviinisndn Stencil awns
BANLUUYBY Engineer Lo

8. Mark agfosiiinuanaves Stencil wazliilangvzg uasinsdves Stencil fu
PCB fioansafiu

9. ANUMUIYBY Stencil lapmuunsgrumnaalyl

10. fiowinmsnaasumsansuluiunougavnauagin s ina ooy

g uazvhnsdeafnnesifiessuuliing

nuAnta Model %a PCB Name rigndias udndniulugifiu Stencil wagls

Ndluime Tngviumiiuideussyluea, Rev, sonsuuuensdainogng Stencil

- el
=
s 1R A A
=
mw*ﬁl 14 Stenc'il Label
1 mnaay STENCILID 6 Wi Accept Date
2 fandnfuvidiufea WDHF 7 AUy STENCIL (mm)
3 PCE Nams § Tald wamduei HE FREE
4 fiaTuea 2 flnsesadau

5#a REVuas STENCIL 10 ms1da  Maintenance Uszdmnidan
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3 q‘ =Y F73 U %
Stencil 10 Model wagmwﬂﬁ‘lﬁumammaﬂw 9zf43l Cleaning control

label lidwiunsadamiuazen ves Stencil vnaieneuszyinsUnansmuds lng
P A PR
16710714

2 0630 |

Amd 15 Stencil Cleaning Control Label

Qs

1. SETTING DATE : ¥ufi¥n15414 Stencil and Squeegee Tagseyidu

9

FU/Rau/A MUY

2. TIME : 1381711013879 Stencil and Squeegee Ingldannudiegna

(szynaniu 24 Hlug)

3. SETTING PIC : qﬂﬂﬁﬁﬁﬁmi Setting Stencil and Squeecee Ssmflu

SHANUNSIU

4. CHECK QC LEADER : Qﬂﬂaﬁﬁﬂm‘imswﬂau Stencil and Squeegee
seuusianingu

=

2.2.2 M9iANAZe18 Stencil lunne 8 7T Hasil

1. dalHY stencil -~ M9E91IN15A1097191991LAS 049 ultrasonic  stencil

cleaning Tngtenifld fuwiin LONOX L5314

Fee
Lrsonic St

| T

ANY 16 5vAaUazen Stencil Tunaudl 1
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2. Va99INUEY stencil L%hLﬂ‘%aqLLéhﬁﬁﬂﬂﬁﬂ@ﬂﬂﬁm?aqﬁwm

4 o« a e o 1 . w v l
bATBINALEIUNINITANNNY stencil I‘UL’Ja'ﬂUﬂT‘Eﬁ'N 3-5Um

= ad o Y P
AN 17 W/TIANUEED1A Stencil Yumnaun 2

< o 1

o - ° w A .
3. laAseuiinisanemnduanssbiiasefazdiimny stencl 990910

= ° 2 CT )
R FTR aB PIGHARETRER

A% 18 WTNAILEIA Stencil Tunaud 3
4,189 518AIULHY stendil wiRAvEInISATIAEARLaTa1RRaY

-] L4 [ & ] =
Yl UURTUIa0EY stencil

AA 19 A8vAauazen Stencil Junsun 4
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2.3 Solder Paste

dayanaluifgafiu Solder Paste Aldlulatiniswén

23.1 unaunisléeu Solder Paste Tusias SMT

( START ]
-
HKEEF IN ST STORE

TEMFPFERATURE RANGE
o=C TO 10°C

+

TAKHKE OFF FROR FREEZER

CHECK EXFIRED
oM AR OR &
FMONTHS FROR
DorRDATE

O

it

SCaMN SYSTER FQCSS5T AND STICHK
FERPMISSIOMN LABEL PRODUCTION
LINE,DATESTIME ODUT OF REFRAGERTOR

+

HKEEF IN ROOM TEMFPFERATURE
FOR 4 HOURS AT 17-25°C AND
A40-=50%0 RRH

+

SOLDER STIRRING
TIFHME = MINUTE

IH LINE
OMN TIFE

-
o | STOP USE i!

AN 20 ununliuansdlunaunsldam Solder Paste Tusiod SMT

[
= =

- Solder Paste #feaifiufigaing 0°C s 10°C
- 919 EQ Quagni19deuiumane1gves Solder Paste wazazfosin Solder Paste #ifl
a1glndasuuauldneuniung FIFO

- Aausutheveniunasanivieanannginwigaumgi

147152
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AT 21 wansds Solder Paste Lift Time

o vl P | ” " o ' 1
- 1 Solder Paste eanulingamaiivies?l 17°C-25°C Wuan 4 dlusnaunsld
11 (Ylu Solder Paste WWuwan 3 Uil ) Aeunsldau
= ) L SNV B = a Y o &
- N3tk Solder Paste Mioenangudusdaliiliasiions 24 dalus duiu 24 Fala
o S W oA
MY Scrap Uy
- Solder Paste MUarwa1m01y 12 $3lug §1ifiu 12 ks Fes Scrap i
- dueesanIumgarinen wie Stop line Solder Paste #eguu Stencil flang 1

F7lua

- {1 Stop line Solder Paste ﬁag'uu PCB g7y 1 il

2.3.2 A15b997U Solder Paste

{fiu Solder Paste. lugamafiun@figamail 0°C -10°C 1ilo Leader MFG th
Solder Paste ponvNGuud Mastufinmaniiiioonangus, ranfiSuhluldould
Tnedunninaniithesnanduidunan ¢ $alus, foniinem MFG 1 Solder Paste
pnlUld Iasnanfisuilaldou Solder Paste wazinand Solder Paste vaunate lag
TuannaiiFudeldau Solder Paste Tilunan 24 $alus msasnaliaadutyy
Weu way a1 Medhadu auguAuas angunneds Fufl 3 e 9 uasaRdDs

(visvuandu 24 42lus) azflunani Solder Paste ponanguy \usu
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2.3.3 vanunuaNvad Solder Paste uu PAD

= 25% ol W

Area

>10% of

Frint Area

Arfiwausuls

1580 Solder Paste Sasvhsain vauliiiy
25%78IANB1IVEEANNTI9BY Pad

2. Solder Paste UnAguuiiin pad 1A

75% eum‘ﬁuﬁ Pad

Adilalgansy

15207 Solder Paste §afvaainvau
111NAT125% DI 1LY 1IVE0AUNI19Y0e Pad
2. Solder Paste Unaguu3iind pad eenin

-
75% VoIui pad gnABIANYTNIKUY

1.l1ifisu3e spikes 1inTulu paste
2 A ulFNAS§ILYea Solder Paste

Yuagiiuuuuves stencil

Afigausuld

1.AN3geUeN spikes TR IULYBY paste D9
aqliifiupa1gaves paste selunAgulioandn
20% et

2.mNuENYes3lY Paste Aadlaidniiy 50% ves
ANNEIYRY Paste vivoilunmqatiosnit 20%

YOIWUR print
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Andtlainansu
1.ANUgaYae spikes IWllBRIUWIDY paste Aos
gunumNgewes paste visaflunAguannndy

&
20% UYDINUN

2.ANENUDI3IY Paste AAudniiu 50% ve9
ANUEIY Paste TadiunAguuInnin20% vea

UN print

73
& Slee o o

Note: vantnausiavanaiuil Stencil [WawuvinAy PAD 484 Board gndasauysaliiuy
Printed paste poslifisouidou

i Y

Arfgansula

1.5ouUausinelian depositarea iunin 10 %

2.saeaudpsliian print separation vitlae

\Aiun 25 %Ua9 design spacing

Andilalgausy
1.59u1Usuan deposit area 1AUAI1 10 %

2.59810aUan print separation Uounin 25%

Y84 design spacing

AT 22 LEAASDIMANNMNUBY Solder Paste Ul PAD

dwsundndneiju s1safan "Western  Digital’  AMMUAAINVUINIASEIU =

120-170 uM, Tuea Scorpio fAvuA 100-130 uM.

Solder Paste Thickness = 120 % X Stendil Thickness 20%

TRYLANIAINITI
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Stencil Thickness SOLDER PASTE
Max (+10%)
(mm) Thickness (120%) Min (-10%)
0.10 120 110 130
0.12 145 120 160
0.13 155 130 180
0.15 180 150 200
0.16 190 160 290

m'iﬁs‘lffi 1 uansbs Solder Paste Thickness wag Stencil Thickness

23.4 514 Solder Paste vasnAafnaising 9 My Lead

Free/ROHS

Indium: 5.8LS SN/AG3/CU 0.5 @Sy

Hard disk Western Digital

Indium ' 5.8LS (Sn96.5A¢3.0Cu0.5; 89%

metal; type 4.5 mesh size 20-28um)

Koki: S3X58-M650-2 @%15U Hard disk

Western Digital
Koki S3X58-M650-2 (Sn96.5A¢3.0Cu0.5;

88% metal; type 4 mesh size 20-38um)

NINA 24 pzia Koki
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2.4 PCB
2.4.1 PCB 3.5”
1. AI4AU9 Location Uumeiu
Ul J8
: _ T O
O I!l'l""_l!
' U2
Ul
J6
AT 25 uansBuTLsULLER PCB 3.5”
2.4.2 PCB 2.5” (USB)
1. ATWAUY Location VLAY JS
J2
U2
Ul =

it o0

AN 26 LAAIDISILVLIULLKY PCB 2.57
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25 Cpk

TUN1TIATILRTRAIINAINNTOVINTEUIUNTS (process  capability analysis)

o a & Y] g v o v o ' 2 w1 =
Jumslimsvissduauamildiuiilylugraivnssy  dvlidendradudvsuenis

(%
% Qs

mmmmmaaﬂ'iwaumi/wémﬁﬁu%siamimauauaa%’aﬁ’mumaqgﬂﬁﬂ PYtTIRN

[

1inagldiun Aa A1 Cpk wag Ppk

o

Hyuwae Cpk way Ppk waznisiaulaenalusindeny Cpk uag Ppk 1Aneil

USL = Upper specification limit

LSL = Lower specification limit
0 within = Within-subgroup standard deviation

O overall = Overall standard deviation

2.5.1 dadunnanidens Cpk way Ppk
1. A1 Cpk wag Ppk WunisiheAadeveenseuiunis AR uiuLlsues

ASYUIUNSHAZDD

o
3 o

AMVUATBIgNATINIAIINI WY AYlETacInavazisuiinzuaumsidamiuaiunsa
WAooy

o

uderirunvesgna
2. lunseln Specification &2 a1u- A1 Cpk Uag Ppk gv Lilerwduagiinans
Specification way
AAlELULNIASE DY 9
& = = g = = | & A
3. Y Cpk waz Ppk fmnuwanedng fde nssuiumsiisfnweguuiie
AIUELNTOLA LY
Wewieudu  3-sigma  process  @991909 I LT UTAANNEANUNTOH19DIVDILUIAANI

AMANLUUALANAAArTIlnsEuIunsidanauawnsaededes 3 sigma
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el 1w 2 A a o .
NSEUIUNSNLAT Cpk/Ppk WA 1 NABNAARINAINIOBUWINAY 3-sigma process
LULDG

o
s P

< A = o o
4. Cpk {WuANUBNDNTAAINEINITOVDINTZUIUNIS LUSEEEEY Ao Aatalian
ULINTLUIUNT
fnanuanusaliusgisls AtlazuanaduisfrnuiuudsNAntuainausinuas

WUFIUVDA

weluladilalunszuiums

5. Ppk (JuAuenielnninuauisovednssuiumsuseesengaagsien
AUNULUTHILAR

1 =

neubiiiiadasnnusdnssuIunslnuieng nanee fauuLUISEeEdy
JAAUAUAULYT DU ILIATENUNTTUIUATS — ATUILLEAIDITAAIINAILISOUDS
ASTUIUNISHIBLSTIANSZUIUNIS
° = [~ 1 s [l a =3 (7]
audunmsluilusgaziaaiun 9 (nuyinuyRiswiuteyaun)

6. gaumAvaTIBENlRNSE UM Cpk wag Ppk fiAnga

7. A1 Ppk 9gUssnImIsiiiy Cpk L@ue

8. & Cpk uay Ppk dfiAnlndiu uamsinnszuauntshigaidsiaiosnmilesan
nsvifushvesdiadevdesananlfinssuiunsgamunulsedwiiatsamlusses
ae

9. i Ppk Tioundn Cpk 1n wamsinszunumsgydeadosam esainnis
YU ARy EﬁaLtamﬁwﬁma{]ﬁﬂﬁﬁﬁmﬁwaqqLeﬁ’ﬂuﬂﬂss%Uﬂisz;uﬂ']iLﬁaL’am
Waeuly

10. TnevialuuwamianisUsediuen Cok uas Ppk Sl

o Cpk/Ppk < 1 n3zvaumsiidamuansnsofilaid msldsumsuiuuss

o1 < Cpk/Ppk < 1.33 Gray Zone BWWEJ%)U\lﬁﬁ’Iﬂi%U?Uﬂ?i‘ﬁuﬂ’mﬂﬂﬁEﬂﬂ
vizefinudiiesuwmalulad sdslsimudndululdasusuugenssuiums

o Cpk/Ppk > 1.33 ﬂizmumﬁﬁ%mmmawmmag‘lummﬂﬁﬁﬁ

o Cpk/Ppk > 2 Aaunwsediu World Class Quality %39 Six
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Sigma  Quality u8NIINUGNAIUIIIIBBIRIAINAIANTITINTZUIUATIIADSEITA
= 1 = 1 o | P
AINENNTONEY WU Cpk msiANANTT 1.67 wag Ppk A3sdiAIuINngY 1.33 1Wuf

dunadianuuandnssisnanfensiiielinszuiunsiinanuliiiadesniwegiing

fBE19AZNITAARIY

Toyadpnsel 2 39l Specification Ao 10 =2 deyadendngniiudu
Subgroup = 3 wdgniundATeilnnuEINIaTeINTEUIUANTIAEAS e Control

Chart fls3ufl 27 ua 28

Subgroup | 1 | 2 | 3 (Subgoup| 1 | 2 | 3 |Subgowp | 1 | 2 | 8

1 103 | 0a) 97 ¥ 108 1adz2 | 107 21 93 [ 9 | 90
2 1084790 | 02 i2 11& | 10&.704 2 1603 ] 23
3 04| 98 [-1D2 3 102|112 | 102 23 94 | 102 | 107
4 108 | 83 [106 4 106 1041108 24 @1 | 82 | 98
& 95 | 99 |-%é B 105.| 108 | 103 % 95 | 22 | B
& 8 |98 | 10 16 108 | @8 [ I0 s &2.| 9 | 89
7 1037 | %E |67 i S8 1003 101 &7 62 | 94 | 93
8 103, 182 @02 i 187|102 |10 28 BE | BB [ 91
) %8 | %6 | 04 0 103 | 106 | 88 m 9B | 02 | 93
10 o4 | e7 | .27 mn 104 27 | 09 1) 08| 96 | 107

A9199 2 LERIANBEITIASIEVIAAIILEILITOUDINTEUIUNS

Process Capability

Lst ul
Progess Jals | i o
a r | ,‘r._\ | -l
¥ hingel * =
UL 2 | | Patmiial (NIR ) © epaliihy
Epnipe Mol 4. 0054% | | cp L4s
Sivopla W 20 | '} - I (ol NS K]
SDevWilm]  CoeRTIEY | [‘| ’E. | CPY 133
SADev (0 v arall)  2.68734% | e - % I @ 1
o] [ S L ' O yveeal Capalsiy
l 4!‘ | o [ o X
| | PP
| "I' r [ TR ]
| 'lr “ | ek 052
b g
4 wEn
|/ / [ |
R .
; % x T T T T

H.2% .00 %.75 1930  11.28° 33.08

G Eamivid Pedeimaran £ Wakis Pedtaamance) Erp, O v mal Pefomescs
M < S 00O FPM o« L5 1547 PPH = 5L XPEZ AR
PPR > DS 000 PPM = USL 353 PPH > USL 11E5cE
P Tole noo L T 7.6 PPH Tola Sgar e

AR 27 LanRIBE19ns I Process Capability 1AT1ERIAAIINETNTAVDY

A3TUIUNTT
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INAMA 27 A1 Cpk = 1.39 uaasinluszezdunseuIunN1siInnINaunsaR

i ¥ a 1 o 1 o 1 o q w
ABDUVIIRA @‘EJ'NI‘JﬁC‘]"IﬂJLN@L’JB']N']uIU ﬂig‘UrJuﬂ']3&]ﬂiUﬂ?Uﬂqﬂ{]ﬂQﬂUqﬂaEﬂﬁw'ﬂW

- 1

v o @ = o =
ﬂ?gU'JUﬂqilﬁLaﬂEﬁﬂqW (out of control) MINTWN 28 "ﬂSquqqﬂﬁlﬂ‘ﬂQ@aﬂuaﬂ'ﬂﬂﬂ?UﬂﬂJ

L

(control limit) fi4 6 A @nwmAsNaNEwWalY Ppk Aundaifis 0.92 Fewuansii

AsEUIUNSETIRALENLNsanlLRAUnlusseze™M

Xbmr-R Chark
fu- h UGl il
s AL S [k
e Y Y =g ’( ko
i Hw;x thLakiti
T i R SO R U IR S g IR
eE Ry

Vi A e\ AV,
¥ ’é‘f‘tﬁw TS vh,;.#’&ii \\:7{ FaTy

- T e S N SN Ml

AP 28 LanIae1ansaN Xbar-R Chart AAs1eianamNaNLI0ue9

NIEUIUNTT
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A5 HuN15IY

[ Controlline & Model ]

v

W

Control Zolder Paste
Indinm&EEold

[ Control Xo, Stencil

[ Informto EQ&LTD ]

6 Setting Parameter
STOP LINE| Reflow Profile Clean Stencil Screen MC

Meazure

i

[Put Data From SFI ]

AN 29 ARt AN TURaUNI ALY
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3.1 YUADUNITANE

3.1.1 N1%ua Line wag Model 19g9inn15@nEN
90 Line uag Model fiagvinnisansn g

1. Model DLB Line GC

naan

s TR e s

AW 30 WansEs PCB Model DLB

2. Model TBE Line GA

o
T O

i

P pasan

AT 31 LARIEY PCB Model TBE



E——

3. Model TX Line G9

ahi 4 ==
= 8Tl & b
N 1

AT 32 Uansie PCB Model TX

4. Model SHD Line G1

AW 33 uansis PCB Model SHD

29
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3.1.2  uwiseuazLeaderUszInladiiazvinnisdnwinzna  lew

AMUALIAN Control aznanazlduszanlayl

o o = ) : i
AN 34 LaRInsguUanen? Indium wag Koki

3.1.3 Control No. Stencil 7114 1ag Stencil azlsifinnswWasuulas

AADANISANE

1. Model DLB Line GC

AT 35 LaReRd Stencil Label Model DLB

2. Model TBE Line GA

1 Re 00 7|020042 o 1yl slolila]
s e 20 TTIEB0SHF §_._.¢ CHTTE G T OnaRnRn
S | SHATBC STEP OOWN [ 2832014 | 3

brialalnlnlnl

AT 36 uansis Stencil Label Model TBE
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3. Model TX Line G9

mwﬁ 37 wanang Stencil Label Model TX

4. Model SHD Line G1

mwﬁ 38 wansnd Stencil Label Model SHD

3.1.4 Setting & Control Parameter vaiasasanIunsia Tiildian

HUNAIANITANEI

1. Model DLB Line GC

AW 39 uARNES Parameter Screen Solder Paste Machine Model DLB
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2. Model TBE Line GA

AT 40 uanaEs Parameter Screen Solder Paste Machine Model TBE

3. Model TX Line G9

mw'ﬁ' 41 ua@nsda Parameter Screen Solder Paste Machine Model TX
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4. Model SHD Line G1

mw‘ﬁ 42 uan9Ds Parameter Screen Solder Paste Machine Model SHD

3.1.5 Waew Spec Reflow Profile AUAZNITLY

1. Model DLB Line GC

Al 43 uanads Spec Reflow Profile Indium Model DLB
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0 ZONE GC Tue Nov 03 2015 16:10:10 6
Oven Nasme

g
|

|

st Lo Linst 1o Lt .
1 oane P Bioge (Targmtei 0} B s g Tt
I st wver 50 Semgr]
Praram o 115150 Secacdn
! T 188317C frovmsn
i Abwra Samomtn
Dagress Coteium
ot B A - F1TC posdewrt

ATl 44 wanads Spec Reflow Profile Koki Model DLB

2. Model TBE Line GA

o ZONE GA mmlvsmummuzmu0l
f

Cormpany: Cul_Comp E She. P2
|

Process Window Heme: PREHATBIMBANFO1

245
ATE, 178 (7S M3 248

|
o [
Mta Foning Biage. (Targases { b 3 -
Tl stdde Bhigre rrve: M B smda | 1
iy | - ' e N ot
[ ey g ST —
o Thons 1902900 e v S e
Tieme dsave usc »* -- e
o s s Dogven Commam
[rtieingrrmag S | E] " et
i
Owrcrstian 1
I
{
| Profisd Using KIC 2000 Technalogy
Hic | Tet: +1 858 672 6050 W KIS COM
San Disga, CAUSA | Fan: =1 858 €73 0043 techiThlemall som

AT 45 uanads Spec Reflow Profile Indium Model TBE



0 ZONE GA Tue Nov 17 2015 11:58:41 0

Company: Cal_Comp Site: P2
Oven Name: Vitrolcs Soltsc Process Window Name: PREKATBEMBAHFGY

17s 180 =1 245 288 288
Hottam 180 150 TS| 4TS 180 238 45 285 288
[Canveyer Spwwy (omimin} 3504

amifl 46 uansta Spec Reflow Profile Koki Model TBE

3. Model TX Line G9

» ZONE G9 Fri Nov 27 2015 10:14:35 y

l Company: Cal Comp Hite: P2

Oven Mama, Vitrolcs Soles Process Windaw Naime: PREHATXIMBAHFO1
f AN, B '/ S P D (e |
| i)
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4. Model SHD Line G1

0 ZONE G1 Wed Nov 11 2015 10:33:38 0

Company: Cat Comg Site: 12
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A@ ZONE G1 | Mon Nov 16 2015 16:30:32 6
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4.1.1 Model DLB Line GC

Process Capability Of Volume Indium

LS. usL
Process Dat | | — Within
st =0 —— Overal
Target * I |
usL 140 | | Potential (Wehiny Capability
Sample Mean 109,732 | | Cp 220
Sample N 72 | CPL 218
StDev(Within)  4.55511 | cPU 221
StDev{Ovessl) 505597 | | Cok 218
| 1 Overall Capabilty
| | PP L24
| | PPL 123
PPU 1.25
! | Pok 123
| | Cpm =
| I
I I

80 %0 100 120 1300 140

Ohbszrved Performance Exp, Within Performance Exp. Overzll Peformance
PPM </LSL | 0.00 PPM < LSL /0.00 PPM < LSL° 111.85
PPM > USL 0.00 PPM > USL 0,00 PPM > USL B8589
PPM Towa!  0.00 PPM Total  0.00 PPM Totsl  197.74

AWl 52 uanade Cpk Of Volume Indium Model DLB

Process Capability Of Volume Koki

LSt usg

S
Process Dat= | | — RN
o & | - Oyverall
Target = | - — :
usL 110 | N\ | Porential {Within) Capability
Sample Mean 92,8788 | | Cp 123
Sample N 72 | CPL 1.2
StDev(Within)  4.74509 | cPu 120
SiDeviOvesal) 5.17863 | I ok 1.20
| I Overall Capabilty
| | Pp 113
| ‘ PPL 115
PPU 110
I | Ppk 110
I | Cpm =
| |
| \
]
-

75 80 85 90 05 100 105 110

Observed Pedformance Exp. Within Performance Exp: Overali Performance
PPM < LSL  0.00 PPM <LSL  82.33 PPM < LSL 277.7%
PPM = USL 0.00 PPM = USL 154,17 PPM = USL 472.98
PPM Tol  0.00 PPM Towal 23650 PPM Total 750,77

AT 53 wanads Cpk Of Volume Koki Model DLB
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Solder Paste Inspection Report
DATE : 7 November 2015 DATE : 9 November 2015
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4.1.2 Model TBE Line GA

Process Capability of indium

LSL usL
Process Data I . |

st 80 =

Targes = | !

usL 150 | |

Sample Maan 116,265 | |

Sample N €0 0 |

StDev(Wrthin)  6.2444

StDev(Ovessl) 51694 | I
| |
| |
| J |
| / |
| |
| |
: Al Sy :
81-00° 99 108 117 126 135 144

— Within
—— Oyarall

Potential (Within) Capabiicy
Co 187
cPL 154
CPU 180
Cok 180

Qvesall Capabilry
Po 143
PPL 148
PPU 138
Ppk 138

Observed Performance
PPM < LSL  0.00
PPM > USL 0.00
PPM Toal  0.00

Exp. Within Performance
PPM < LSL  0.00
PPM > USL| 0.03
PPM Towm!  0.04

Esp, Overall Performance
PPM <ISL 4352
PPM = USL 18.1%
PPM Total 22.70

AW 55 wansdis Cpk Of Volume Indium Model TBE

Process Capability of Koki

Progess Datz
LsL 80
Targer 5
usL 150
Sample Mean 112,522
Sample N &0
StDev{Wihin} 74581

SiDev{Overal) 9.27433

=i

N

—

Bl 90 99

=}

108 117 126 4135

Observed Performance
PPM <1SL 0400
PPM > USL 0.00
PPM Total  0.00

Exp. Within Performance
PPM < LSL 648
PPM > USL 0.25
PPM Total 673

Exp, Overall Peformance
PPM < LSL. 226.85
PPM'> USL 26,61
PPM Tomal  253.46

144

— Within
" Overal

Potential (Within) Capability
Cp 1.56
CPL 145
CPU 188
Cpk 145

Overall Capabilry
Pp 128
PRL 117
PPU 135
Ppk 117
Cpm ®

AT 56 wamadls Cpk Of Volume Koki Model TBE
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Ad 57 wamsdisns il Summary Volume Indium & Koki Model TBE

45



Indium

Solder Paste Inspection Report

DATE : 16 November 2015 DATE : 17 November 2015
1 1 SH 1 1
0 S 1 i
0 i sU 1 1
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s 0 s 0
o su 0 v su 0
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s a0 s 0
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J8 a8 5
" a
, 0
CHIP chip 3 u
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“is o 5\ 0
Other = B\ 0
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ok By, A8 0
Other N 0 Other su 0
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(| 2 - 15 15

A15197 4 uansiia Solder Paste Inspection Report Model TBE
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4.1.3

Model TX Line G9

Process Capability of Indium

LSL usL
Process Data z _ !
LSL 0.02 [ |
Target * | = |
usL 0.03 1 |
Sample Mean  0.0244506 | |
Sample N 40
StDev(Within)  0.00112052 | fn |
StDev(Overall) 0.00115164 | / |
| |
| |
| |
| |
| ] |
| |
| |
| |
a1 T T T T T
0.0210: 0.0225 0.0240' 0.0255 0.0270 0.0285 0.0300
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 35.64 PPM < LSL 55.63
PPM > USL 0.00 PPM > USL 0.37 PPM > USL 0.72
PPM Total 0.00 PPM Total  36.01 PPM Total 56.36

— Within
= == Qverall

Potential (Within) Capability
Cp 149
CPL 132
CPU 165
Cpk 132

Overall Capability
Pp 145
PPL 1.29
PPU  1.61
Ppk  1.29

Cpm o

AT 58 uaAnsds Cpk Of Volume Indium Model TX

Process Capability of Koki
LSL UsL
Process Data | | Within
158 £.02 | ] — = Overal
Target * | -
usL 0.0265 | | Potential (Within) Capability
Sample Mean  0.0243346 | - i cp 165
Sample N 40 | b o | CPL. 2.20
StDev (Within) ~ 0.000656214 CPU_1.10
StDev(Overal) 0.000608158 | | Cpk 1.10
| | Ov erall Capability
| | Pp . 178
i | PPL 238
| | PPU 129
I Ppk  1.19
I | Cpm i
| I
! \

0.0204 0.0216 0.0228 0.0240 0.0252 0.0264

Observed Performance

Exp. Within Performance

PPM <ISL 0.00 PPM < LSL 0.00
PPM = USL 0.00 PPM > USL 483.80
PPM Total 0.00 PPM Total = 483.80

Exp. Overall Performance
PPM < LSL 0.00
PPM > USL 185.05
PPM Total  185.05

Al 59 uansiia Cpk Of Volume Koki Model TX
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Solder Paste Inspection Report
DATE : 26 November 2015
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Indium

DATE : 27 November 2015
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4.1.4 Model SHD Line G1

Probability Plot of Indium
Normal
99.9
Mean  131.0
StDev  3.804
91 N 60
AD 0.516
951 P-Value 0.183
90 4
80 -
B0
60 4
P 2
& %]
20
20 4
10
54
14
01 T T T T T T
120 125 130 135 140 145
Indium
Process Capability of Indium
sk USL
Process Data | 1| [—— within
LSL 100 | | = Overall
Target ¥ R TEYTT W pTEEETTSHE |
usL 150 1 | Potential (Within) Capability
Sample Mean  131.035 | || | Cel Bo4
Sample N 60 1 | CPL 3.52
StDev(Within) ~ 2.93535 crll E15
StDev(Overall) 3.8039 I Wl cok 215 |
| | Overall Capability
| | Pp 219
| | PPL 2.72
| | PPU  1.66
Ppk  1.66
| | Cpm =
| |
( |
| |
T, T L S e e P sy
104 112 120 128 136 144
Observed Performance Exp. Within Performance Exp. Overall Peformance
PPM <ISL 0.00 PPM <ILSL 0.00 PPM <ISL 0.00
PPM > USL 0.00 PPM > USL_ 0.00 PPM > USL 0.31
PPM Total 0.00 PPM Total 0.00 PPM Total 0.31

A 61 wamsfis Cpk Of Volume Indium Model SHD



Probability Plot of Koki
Normal

Percent
28

Mean
StDev

134.4
9.100

AD 1872
P-Value <0.005

100 1

130 140 150 160

Koki

0 120

170

Process Capability of Koki
Johnsen Transformation with SB Distribution Type
0.413 +0.701 * Ln( ( X - 120.737 ) / ( 157.956 - X))

Sample Mean*

-0.0786297
StDev(Overall)* 0.937926

transformed data

Overall Capability
Pp 2.81

LsL 80
Target * (< PPL 4.42
usL 180 PPU 1.99
Sample Mean  134.419 Ppk 199
Sample N 60 = Cpm *
StDev(Overall) 9.09985

After Transformation
LSk *
Target* % g \
usL* Y .

-2 0 1 2
Observed Performance | |Exp. Overall Performance
PPM < LSL 0.00 PPM < 1SL* 0.00
PPM > USL 0.00 PPM > USL* 0.00
PPM Total  0.00 PPM Total 0.00
Process Capability of Koki
Calculations Based on Weibull Distribution Model
usL
Process Data 1 Overall Capability
1sL * [l | Pp *
Target * PPL ¥
usL 180 | PPU 2,00
Sample Mean 134.419 | Ppk 2.00
Sample N 60
Shape 14.7792 } E’q’,‘)g;efr;f“”za"m
Scak 138,82 - | PPM > USL 0.00
Observed Performance PPM Total  0.00
PPM < ISL  * £ |
PPM > USL 0.00 N |
PPM Total  0.00 7 \S |
/ \ [
4 b |
/ \ |
’ 3 '
\
’ |
-~ I
- |
— T iy T T
108 120 132 144 156 168 180
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Indinm

DATE : 27 November 2015

Solder Paste Inspection Report
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DATE : 28 November 2015
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4.2 ayduazinsaluanisaiiueu
Mnmfine wailld fe

Koki 9¥dl Effect 19 Major Component (U1,U2,U5) 110031 Indium  Taggneds

97103 Cpk 88Ul Cpk w8s Indium 1N Koki

U3u1ad Volume Solder Paste ‘171I Screen Solder Paste Machine @nsuaduu
Wy PCB 1o Indium  9=lfusunm Volume  flan3uasuundiu PCB - USiaes Major
Component (U1,U2,U5) 11nn71 Koki Iaee1$8391nm1519 n5 W Summary Volume

Indium & Koki

Koki LARUad891AN15 Screen  AgNILIANIT A9 81n15azMta8(1S) St

Major Component (U1,U2,U5) 1A89198927915713 Solder Paste Inspection Report
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5.1 d3Una
n1sUfuRMuluLIoN UiEn waa-aeud didalnslad(Uszwnelvne) 1in
(@) Tuukun QC SMT Process (WD PCBA) lun1un1snsi9dounsnInees Process

duladwmaliAnuselogllunanaadu fadl
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Y1197
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~FAnwdadsnslelusunsu SPC vae SPI Machine wlaldifiu

Data
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513 fAuufua
- laeuduagiininsldlusunsu SPC ¥ SPI Machine el
\iu Data
- laeuuaziinyinsly DOE Tunmslieseidayasin SPI
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LONE1SD1999

[1] WI-ME-25MT-035 gilensldanu uagnisufjiRauiuiedos Solder Paste Printing (HF
RoHS).

[2] WI-ME-2SMT-080 fiflen1sldanu STENCIL uagn1s CONTROL STENCIL.

[3] WI-ME-2SMT-103 @J'ﬁ@mﬂ%’mmﬂ‘%'m Solder Paste Printing 1.

(4] WI—QC—ZSMT—OO1f:jﬁamﬁmwaau Visual Check All model (Western Digital 2.5 and 3.5)

(HF RoHS)
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AMARNUIN N
f29819n15%1 Cpk

1. YumduN15ElUsHNSH Minitab
1.1 Waluswnsy Minitab Juunuaivinsnudunausadl

a 1 a
** lunsaliidn CpK finnsnszaneanduuni (Normal)

A A
AANLARNY

Wl Minitab - Untitied

wanh capability

lysis

1.2 2giignsivunnintdaaslusatl

= e
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Histogram of Skewed Distribution
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Process Capability of Skewed Distribution, Transformed
Johnson Transfor mation with SU Distribution Type
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PCA of Weibull Data Using Weibull Fit - Correct

Calculations Based on Weibull Distribution Model

LisL

Process Data
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Shape 1,55297
Scale 101759

Observed Performance
PPM = LSL
PPM = USL 0.00
PPM Total 0.00

|

|
|
|
|
|
|
|
|
|
|
|
I
[
|
|

0.0 05 1.0 1.5 2.0 2.5 3.0 3.5 4.0

Overall Capabjlity

Pp

PPL *
PPU 122
Ppk 1.22
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PPM « LSL
PPM = USL 226,91
PPM Total  226.91
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PCA of Weibull Data Using Normal Fit - Incorrect

Process Data
*

LsL

Target d

usL 4 e
Sample Mean  0.913913

Sample N 1000 I

Crrerall Capability
*

Pp

pRL  *
PPU 1,69
Ppk 169
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StDev(Overalll 0608015

Pl N8 24 3.0 36

Observed Performance | | Exp, Owerall Performance

PP = LSL W PPM = LSL %
PPM = USL 0.00 PPM = USL 0.19
PPM Total 0,00 PPM Total  0.19

Weibull Fit is Correct — PCA is Valid
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