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The regreision Bguatign|is
7= 6.73 #50.894 x

Predictor Coef StDev T P
tenstant 6.727 4.863 1.38 0.190
1 0.89444 0.08080 11.07 0.000
§= 2.565 R=5g = 50.4% B=-Sqladj) = 89.7%

Malysis of Variance
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Mry Regreasion

The regression equation is
y = 7,68 + 0.890 x

Predictor Coef StDev T P
Constant 7.685 4.440 1.73 0.107
X 0.88972 0.07441 11.96 0.000
S = 2,469 R=-Sg = 91.7% R-Sq(adj) = 91.0%

Analysis of Variance

Source OF 55 M5 F |3
Regression 1 B71.44 871.44 142.97 0.000
Residual Error 12 79.24 6.10 :
Total 14 950.68

fn R? (adj) TAMWINAL 91.0% Femnamondrnaudunlslurluss 100% Wutui
wilsiannsaeiunelddanAadaes 91.0% uazlinszmnm 9% hisnrogiungFinfienmaan
arls usmvindeysennisesnafignunawiitanedanseturaanudiiufidadunserendnad
fedaiuludald [etimusnfludemaseupouiitud 1Ay resfuuunanesdtunnirssy
RRHTIRIETELAT
sz AElummagay

Hy @ B, = 0 (AludadlafimuduiudiBadunsaiudndngga)

H, : B, # 0 (Aludafiaradiniufidadunseiudsdrete)

MR Fopg 11 = 4.6 TeilAIMIMINLGY §1 F (Fadausesmnsutisson) Senlitu
1 - - [ J - § ) . ] ]
4.6 uameianutuwlsreuidunanesfildfirunauinue ualuni F Saiuannda 4.6 Telldaunnia

142,97 usavdn  anuiuudsseuiduoaceuresludafiefunalifanAvdnsiidad drydousyiu

3

vidnAty 0.05 viasznaa lddaRgrumdngnuing wezanludalimuduiufidadunsafiusin
- J [ - - - 4 1 - [ 3 1 J - A 1
dradeszAudud Ay 005 | uazanmsdlduamdranudiufiBudunsearsninedndedaiu

4 .
\edurasluga Any = 7.68 + 0.890 x
Regression Plot
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3
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= J - q'a ¥ J -~
3. imaeufisuiAtesiednlfiiuledustesflelinnugniediaednediannismasoaney

J - J Ld
AHQNARNTENATENTR THAvNsAnmdadu

L 4 | 4 v v
4, Mmmeasguneluiuang audnasuyniuiazing dn 2 afdaedinnfaaiu

5. TuhnAta41u Minitab ugsviANadniree GR& R

HARANSANNITANUIN Gage RER

Gage R&R of Static Electrical Tester

Source

Total Gage R&R
Repeatability
Reproducibility
Opr

Opr * Partnum
Pan-To-Part
Total Variation

Source

Total Gage R&R
Repeatability
Reproducibility
Opr

Opr * Partnum
Part-To-Part
Total Variation

VarComp

0.005
0.001
0.004
0.000
0.003
32.569
32,574

%Contribution

0.02
0.00
0.01
0.00
0.01
99.98
100.00

Number of Distinct Categories = 112 -

)

]

o r ey
-
-

StdDev

0.07175
0.03651
0.08176
0.01988
0.05848
5.70895
5.70740

5.15 * Sigma

0.3695
0.1881
0.3181
0.1024
0.3012
29,3908
29,3931

%Study Var

1.26
0.64
1.08
0.35
1.02
99.99
100.00

J fo ] 1] [ o ) L1 - - o L1 * - -
WasinnlradiuAanuiuwlsdndinneianua iR DaRs tmiussuunis AR diite

Wmemzaaduannduulslunszuaunnsu@n ( Gunda Precision — to - Total Variation ies P/TV)

% R& R o’

1]

x 100

C fo

1}

PV

GR &R x 100

AHEUULTISINIZUIURAT

= 0.02

= 1,26

l“ L b d -t [] --3 - iy, i, et - -
Taevialuuda dnasiinsdmusinusinisuenfudsnmeDaauas L smoaDamIA R
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J -3 - - r L4 -
AT 4.5 uamnanFAImIMatiAaHLuEN e deyadnz

Statistical Report-Attribute Gage R&R Study

DATE: NOV 8,99

NAME: Nualpun
PRODUCT: A
BUSINESS: HGSA

% Appralser’ REcore va Attributa?’
Scource Operator ¥t Oparstor 2  Opserator #3 | Operstor #1 Oparator 82 Operator #3
Total Inspected a7 T 37 T U 3T 10 3T
# Matched 1 1 1] { 30 30 I L)
Falsa Negative {opereior Mased low ard 1ejacten) 1] 1] [1]
False Positive (sparator biased tew ard acceptance} ] 0 1]
Mixed J [} Y
#3% UCL 00 0% 100 0% TO0.0%{ 100.0% T00.0% T00% |
Calculated Score[ ™ TOO.O%|  T000%| T00.0K[ TO000%|  YOO.UR]| 1000%
#5% LCL —"—mw—rnwmw—uw—m—*mw
Screan % Gifeclive Score® TScraen % Effective Score vs Atirlbuis” |
‘Total mnspected - 30 L)
#in Agreament 30 T
5% UCL ——100.0%| F—T000%]
Calculated Ssore [ T00.0% | [ 00.0% |
95% LCL vE.I% [ R.A%]
% Appraisar wIF% UTL % Score ve Appraiser [} 13
110.0% .______.;E;E“ﬁ"t‘ - 100% e ;,;E",_c'z‘ Bosee
100.0% 100.0%
20.0% I I I—_— 20.0% _.I__I___. ‘_I__-
0.0% 10.0%
70.0% T0.0%
$0.0% 0,0%
50.0% $0.0%
#  40.0% ® 40.0%
30.0% . 30.0%
20.0% 20.0%
10.0% 10.0%
0.0% 0.0%
Oparatoi #1  Operator #2  Operator #3 Oparafor #t  Oparator $2  Oparntor B3
oles

(1) Operator sgrass with him/Mherself on baih trisle

{2} Operntor agrass an both trials with the known standard

{3) Alloparawrs agresd within and betwasn themsslves

{(#) All sparators agreed within & bawean themsaives AND agreed with he known standard

-~ -l -l [ ol ol -n: o
wum’mv]nnuummmmm‘lummnqaﬁu Tagii /e faunTAnnelaRTBININIUATS

#ev(%appraiser score) lUeflausirnuiilugateiminamuamenau(®% attribute score) ulef

»
o

- uflrs@nsnaduiimeliaAeenisameseu(% attribute screen effective score) uzUsL@ng

v
o nadruludaresnzasasaeuflAnvindl  100% AetiuagidtmiuanorednssuIunIiauunde - o o
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GRM347 - AT3 52 324

GRM347 - A4 78 380

GKM347 - A5 64 1210

MW0O - 230 32 348

MWOO - 460 56 340

3106 GKM347 - A12 36 316
2206 MWOO - 331 60 412 T

32206 MWOO - 329 36 — 204

3206 MW0O - 281 36 308

2302 "MWOQO - 588 36 328

2302 MWOO - 425 52 304

2302 MWOO - 672 48 364

2305 MWOO - 328 72 436

3305 MWOO - 181 56 324

3305 MWOO - 682 32 392

1102 301 56 312

7102 2R3 78 348

7702 3R1 64 440

7105 301 28 316

1105 201 52 304

1105 ] 3R1 | 64 l 200
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AN 4.8 LLamInTMIIAMTIR ']ﬁuﬂ']']ﬂhﬂll?\iﬂﬂaﬂm“']ﬁ’)ﬂa‘ﬁﬂqf FMEA

Product Name: I"'GS“ FMEA Team : IPrepatedb;c IPage fof 3
Inaspomible: IPLM ' {FVEA Date {Ovig) 017282000 Rev. 04

Auto Shunt Auto shunt m/c  |ESD - Failed at static E/T - Incomplete shL‘\t 6 §-VMI 4 144 |0.17% at incoming of  [Nualpun

- Failed at customer - Spike voltage 3 |- Weekly TPM 5 90 |HSA process.

| - ESD audit 1 opn.fline
/day

Unload IAT HGA ESD - Failed at static E/T - Metal tweezersused | 5 |-PI 1 30 |- Use ceramic tweezers |Apichaya
am - Failed at customer - Fingers touchir:g FOS | 3 |- None 10 | 180 |- Revise PCA Apichaya
HGA Tweezers ESD - Failed at static E/T Metal tweezers 3 |None 10 | 180
Installation - Failed at customer |rubbing on FO§
Swage Scanner ESD - Failed at static E/T High tibo charge 10 gg‘g’;?:;:am‘” With“{ <51 | 300 {verify actual situation  |Prakan

- Failed at customer :
FOS HGA ESD - Failed at staticE/T - Metal tweezers used. | 5 |-PI 1 30| |Use ceramic Praicham
Preparation - Failed at customer - Metal tweezers 3 |- None 10 | 180 [tweezers

rubbing on FOS

vel



J '] -~ e »
A9NT 4.8 (sia) uamniPirreidtdunuisusraaiguidaeiinng FMEA

Process or
Product Name:

HGSA

FMEA Teamn : Team's Name

lRegponslble:J

PLM

IPrepared by:

Page 2of 3

IFMEA Date (Orig) 01/28/200 Rev. 04

'Il:'gfnl o Reflow m/c ESD - Failed at static E/T Spike volta? 3 |- Weekly PM and 51 90
- Failed at customer ESD audit 1
' opn/line/day
Tweezers ESD - Failed at static E/T Metal tweezers used & {Process Instruction 1 | 30 |Use ceramic tweezers  |Praicharn
- Failed at customer
232;rentWafar Scanner ESD - Failed at static E/T Hiéh tribo charge 10 Cove@ ;an;\;r 6 | 300 [Verify actual situation Prakan
- Failed at customer with ESD sleeve
!:r;umn;vB;r Tweezers ESD - Failed at static E/T Metal tweezers used 5 |Process Instruction 1 | 30 JUse ceramic tweezers Praicharn
- Failed at customer i
Shunt removal ESD - Failed at static E/T Removed direction 7 [None 10 | 420 |Evaluale impact Praicharn
process - Failed at.customer of down head
Foam swap ESD - Failed at static E/T |Flux cleaﬁiné 6 |PI, clean only flux 1136
- Failed at customer contam found

et



Process or HGSA
Product Name: I
Responsible: |FLM

Prepared by:

Page 10of 3

FMEA Dals (Orlg) 01/28/200 Rev. 04

Potential

e bk i e

il s

ic ET HGA ESD oy | “ Faldat stti EIT :i - Eécapd om \ 9 -amgehead but 6 | 324 |Add procere an Apichaya [
- Failed at customer ‘ not stated in process change layout
instrunction
Scanner ESD - Failed at static E/T % High tribo charge 10 Cdvered scanner with 5 | 300 |Verify actual situation  |Prakan
- Failed at customer I ESD sleeve
All processes  |lonizer ESD - Failed at static E/T 16 Wrong position 3 |- None 10 | 180 |-Review with ESD group |Prakan &
- Failed at customer Nualpun
Wrist strap ESD -Failed atstatic ET | 6 |Lodse connection al-pm 5| 90 ;r'?:"iew with ESD group| o ayan
- Failed at customer 2 Maintenance
Ground wire ESD - Failed at static—gﬁ 6 |- Loose connection 8 |-PM 5 | 240 |- Review actual situation |Prakan
- Failed at customer 6 |- Technician not 8 |- None 10] 480 ;gcéc;ci’r:j:ge . Prakan
connect the.wire after
repair/ maintenance
Non ESD save ESD - Failed at static E/T 6 |Poc;r discipline 5 ESD;audit 51150
material - Failed at custofmier




[Severny of Efect (3) Rasking Detection , Likelihopd thal control will detect failure (D) prat. Gt | DPPM Rankingi
ﬁlllnor: _ - . failure
- Unreasonabie to expect that the minar nature of this failure wpuld i o
caute any ronl effect on the overall pedformance of the disc drive , PPNy
of on & subsequent process of operation. Customer will propebly Wery High
niot notica the fatlure . - The process aulomaticalty detects faiue 1:n 10,080 106 ]
Low : i - Cortrols witl aimost certainly detect the existence of a failure 1ir 3,000 0 2
- Very limited effect {o local process, no effect on downsiream 2 High :
Pracess. 1 eflect on customer -~ . Cortra's heve 2 good cherce f detecting the existence of takre tin2000 | s | 3
- May requirs local work : 3 1inte00 | 1,000 1
Moderats :
. Failure causes customer dissatisfaction, the form of annoyance 3 Moderate ; ) A
- Faifure notices by customer réquires correction 5 . Contrals may defect the existence of a fatuwe 1in 300 2,000 H
- Customer natices siight performance deterioration 5 *in 200 5,000 ]
High : 1in100 | 10,000
- Disc drive inoperable or fails to meet performance criteria 7 Low:
- May cause disruption to subseguent processing , assembly to test 9 . Cortras heve 8 poor Ao ing the tailure 1in 50 20,000 8
Operations tinze | see0s | 9
|Extrame }
- Potentisl safely or liabiity issue . ] 3 Very low : ) 7 .
- Safety or liability issus, hazardous process 10 . Controls can ot or will not detct the faifure 1in1e 100,000 10
2
[Occurtenee , bropability of failure {0} : Sote/DPPRI|  Cpk jRankir
Remote : :
- Falure uniikely. No knows filures assaciated with almost identica: 212 i
process. =
Very Low : RPN =  (QCCURRENCE X SEVERITY X DETECTION
- Process is in statistical contro!. Oniy isolated fatures associated with wINE &
simila process. 1
Low : : PRIORITY | RPN RANGE
- Process i§ in slatistcal control. ARG | » 3
£55 A Qver 200
Moderate : B 100 - 199
- Process in statistical control but with Tsolsted failures * i 3300 LR 3
- Previous processes hawe experienced occasionsi fafures of vmieas | <rs | s C 26 -99
out-ofcontral conditions 4 im 3 5 _
High D 1-25
- Process nol in statistca’ control Similar processes hawe expenenced T
problems B
[Vary high :
. Faiure s Simost inevilatie ’ HE 3
’ in2 18

L2l
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NMTensimanupuunTssavRrestyuiann FMEA tesfeunniesaes ESD

annsnephiuunudonisialddesiehli

800
700 -
600 -
300 1
400 4
300 4
200
" [] NN

91 Groundi] Shumt Fail andir Finger | Metal lonizer Mesionila| incompi ] Loose | Spike | Splke

ng bar HGA touch |Tweezer ball ete Wrist | Voltage | Voltage
[ﬂ RPN | 720 420 324 300 240 180 180 180 150 144 90 90
-' = .« -t
21N 4.16 usasmsinmsiFas s madosdaniin
47  MIRANENATNAINNITOYRINTEUIUNITHAR (Process Capability)

9T TIUNAAINAINITNIDINTEUIUNITHARA INTEEEE1? ( Long term Process Capability

Analysis)

AodeyaradlsEnininrentrucundnsneAnTaAauR I ANLAT iueNeY
(Baseline data of Rolled through put Yield ) HAWANL 96.84%
lanareanisamaganlunszunuinisu@n (Opportunity/Process) HANMAAL 1 nanfe

- 1 4 d [ 4 [
aunsaRrIdIatiaunniadldnATaliadarA U M IR

ATIEUAT Normalized Average Yield (YNA) = (YRT)"™ = 96.84%
ATItUA Defects per Opportunity (DPO) = 1-YNA = 0.0316
Defects per Million Opportunity (DPMO) = 31,600

-~y

» ] J - -
ANAUAN O, (Z - score) walhunus lunIsImP AN 0TRINILLIUATHBATAN

winfiu 1.86




129

48 unaql

« tpsdledmFardmumeirinasnso liduetedlalunifisiuszameiada
unniessudinsnannnrzusivirading TasArresmniudtresssunnisda e
SAuay ?’Eﬂrﬁqiﬁﬁﬁmmﬁﬂqaﬁu iy 0.02% uszATNAMIzaTBINIZLINANTTALLLYE
yaviulu 100% yeezsRvnareinimsnaey

:
o AU IEIUNHRAMHARINNTO1RINTELAUN THRR LTS HE AULAT L LS

taqiiy ithwsne
DPMO ; 31,600 5000
(Defect Per Milion Opportunities)
Olevel (Z-score} 1.86* 2.58
Olevel (Z-score) 3.36* 4,07

- =

. mnmﬁmﬂzﬁuuuﬁqmL?Tm'naqﬁ'\m'lutﬁﬂa( Risk Priority Number) wudnlRsEfn
TamanalWAsdeunniosduitenainnszuaifiagdng (KPIV) 60% x1aan
. ﬁmmtﬁmmnmm’anmoé’ (25%)
- FuABuNIIRNUIRINATAT Shunt bar 289 Dn head (14%)
= AUAIDI HGA (11%)
. aunuefiaduginsafgaunanlunanfiudeysdeReineuusiesdialy

NTSUIUNTIHAR (10%)
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