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CONTROL PLAN

D Prototype :] Pre-launch - Production Originator : Jakrapong K. Latest Eng. Change :
Control Plan Number : HGA 001 Key Contact / Phone : Ext 2373 Date (Orig) : OI-ME_\" Date (Rev.) :
Product / Process Description : Head Gimbal Assembly Core Team : Thanongsak , Wichien , Peera , Virote , Somyot
Process Process Machines / Characteristics Methods ort
No. descrip. Tools Product Process Prod./Proc. | Measurement Sample Control Cpk. - MSA
Specification Technique Size Freq. Method
9 XY audit Profile projector Xdim. | QA 90171 Profile projector 5 | Twice/shift XbarR Chart | Yes Yes
Y dim. ~ B - Profile projector S| Twice/shift XbarR Chart  |Yes Yes
10 Magnetic test Magnetic tester Resolution A M_TQQMCV)V  |ouzix syst_em . TOT)%: Ajiot - Yes Yes
Pulse width | N |
2F o A/ e SN NN SR L S
1 F — L S S -
Bitshit / |/ /.
1 100% H Inspect. |H Microscope Visuaf"':‘:_ :i “§ j v 90470 H Microscope 100% |All lot Positrol log
12 QA Gate H Microscope Visual o - QA 90471 H Microscope [20(0,1)  |All lot P Chart
13 100% L Inspect. _|L Microscope Visual | [VLo0480  |LMicroscope |  100%|Alllt |Positrol log
14 QA Gate L Microscope Visual _ - _— 7 QA 90481 L Microscope [20(0,1)  [All lot P Chart
Note :

z8
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Date (Rev.): _DEC. 1st, 1994

D Design E;_-]Process
Process :__ HGA Assembly Prepared By : ___Jakrapong K.

Core Team : _ Supakit , Suwit , Wichet , Yunyon

FMEA Date ( Orig.) : May 24th ,1994

Luechon , Thawat
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Sunti , Krittaya , Sura , Suphot , Ravadee , Nataporn.

R

Process Potential Potential S Potential Cause / o Current D| R Recommended Responsibility Action Results
Functional Failure Effect of E Mechanism of C Process Eif P Actions and Target Action | S| O | D| R
Requirements Mode Failure A Failure & Control Ta] N Completion Date | Taken | E | C | E
: VEC] TN
Wire bond [1. Non sticking on pad |- Open circuit 8 [1.Cappillary worn out/ 4 | Positol Log. | 3 | 96 |1. The m/c setting should be cross checked Supakit  [Done 8(2]3]48
damaged. and monitoring.
2. Improper parameters ; 2. Perform Design of Experiment to optimize Yunyong  [Done
- Time. process parameters.
- Power.
- Force.
3. Contamination on pad. 3. Clean pad prior to bonding,
4. Glassivation cover pad. 4. Correct data and feedback to IQA. Luechon  [Done
2. Broken wire. - Open circuit. 8 |1.Cappillary worn out/ 3| Positol Log. [ 3 | 72 |- The m/c setting should be cross checked Supakit Done 82| 3|48
damaged. and monitoring.
2. Improper parameters - 2. Perform Design of Experiment to optimize Yunyong  |Donc
- Time. process parameters.
- Power.
- Force.
3. Wire damaged. 3. Correct data and feedback to IQA. Luechon  [Done
3. Shorting wire. - Short circuit. | 8 [1. Handling problem. 2| Positol Log. | 3 | 48 [1. The procedure shall be followed. Tawat
4. Bond off pad. - Short circuit. | 8 |1. Handling problem. 2| Positol Log. | 3 | 48 |1. The procedure shall be followed. Tawat
5. Bond size. - Reliability. 10 |1.Cappillary worn out/ 3| Positol Log. | 3 | 90 |1. The m/c setting should be cross checked Supakit  |Done 10 2| 3]60
damaged. and monitoring.
2. Improper parameters ; 2. Perform Design of Experiment to optimize Yunyong  |Done
- Time. process parameters.
- Power.
- Force.
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FMEA No. _ HGA - WBO - 002
Process :__HGA Assembly Prepared By : Jakrapong K. FMEA Date ( Orig.) : May 24th . 1994 Date (Rev.): _DEC. 1st, 1994
Core Team : _Supakit , Suwit , Wichet, Yunyong, Luechon , Thawat , Sunti , Krittaya , Sura , Suphot , Ravadee , Nataporn.
Process Potential Potential S Potential Cause / (&) Current D] R Recommended Responsibility Action Results
Functional Failure Effect of E Mechanism of [ Process P Actions and Target Acton | S | O D | R
Requirements Mode Failure Y Failure C Control T | N Completion Date [ Taken | E| C | E | P
v]c N
6. Pad damaged . - Reliability 10 [1.Cappillary womn out/ 2| Positol Log. | 3 | 60 |1. The m/c setting should be cross checked Supakit  |Done 10 3130
damaged. and monitoring.
2. Improper parameters : 2. Perform Design of Experiment to optimize Yunyong  |Done
- Time. process parameters.
- Power.
- Force.
3. Matalization on die pad 3. Collect data and feedback to IQA and Luechon  |Done
is weakness. wafer fabrication.
7. Wire pull strength |- Reliability. 10 [1.Cappillary worn out/ 6 | Xbar-R chart | 3 {180]1. The m/c setting should be cross checked Supakit  |Done 10{ 3| 3|9
out of control. damaged. and monitoring.
2. Improper parameters ; 2. Perform Design of Experiment to optimize Yunyong |Done
- Time. process parameters.
- Power.
- Force.
3. Contamination on pad. 3. Clean pad prior to bonding.
4. Glassivation cover pad. 4. Correct data and feedback to IQA. Luechon  |Done
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Gage repeatability and reproducibility worksheet.

Part Name| Parameter Date
Tester Name} Specification Engineer
Tester No. Measured lIlitl Location
1 ] 1
Comparison Kanokpom Parichat Sontaya —
Sample Trial 1 Tral 2 Tnal 3 Range Trial 1 Trial 2 Trial 3 Range Trial | Tnal 2 Tnal 3 Range
1 0.00! .00 0.00
2 0.00) 0.00] 0.00
3 0.00} 0.0¢ 0.00
4 0.00f 0.00) 0.00
5 0. 0.00} 0.00
6 0.00) 0. 0.00
7 0,00, 0.0 0.00
8 0.00 0.00) 0.00
9 0.00} 0.00) 0.00
10 0.00} 0.0 0.00
Totals 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 000 0.00 0.00
R-bar #DIVAR R-bar £DIVi! R-bar #DIV/O!
Sum A 000 Sum B 0.00 | Sum C| 0.00
Average A| #DIVAY Average B sDIVAM | Average C| #DIV/O!
Test For Coatrol
Ulpper Control Lumit for Range = D4 * Average of R-bar UCL-Range #DIVI!
124 =327 for 2 tnals or 2. 57 for 3 tals , enter the appropriate D4 value Range of average #DIVA!
If any mdradual Range exceeds this Lot , the measurement or reading should be reviewed. Average of R-bar #DIVio!
repeated, corrected or discarded as appropnate, and the new averages and Range should be compuied
Statistical (‘on!ml,-"l)l\f'-"(}'; ’
Measurement System/Gauge Capability Analysis
Repeatability s Repeatability
Enter the name of the parameter for companson 1

Standard vanation of repeatability = Average of R-bar / d2 Standard Deviation|  #DIV/0!
Variance|  #DIV/O!

d2=1.128 for 2 inals or 1.693 for 3 tnals
Reproducibility

Emter the name of the parameter for companson Z Reproducibility

Standard varstion of reproducibnliny = Range of average ¢ d2

d2 =1 41 for 2 compansons or | 91 for 3 comparisons | 9ia Standard Deviation|  #Divi
Variance|  #DIVAY

Total Repeatability & Reproducibility Total Standard Deviation
Specification tolerance = USL - LSL Total Vanability Spread (@ 99%

; 1
Emter the Specification Tolerance — DIV
| e—m—
Total ®o of Tolerance consumed by measurement error|  #DIVA!

Total Variability Spread @ 99%| #DIV/O! 0
Explanation of Total Variation % of Total Gauge Vanability % RAR
% of Total Measurememt Error Due To Repeatabuliy 00000 #DIVAO] ADIVIO!
% of Total Measurement Emmor Due To Reproducibility 0 000 EDIV] #DIViO
| _Total %] #DIVa| #DIvior

Explanation of Repeatability Repeatability Variance |% of Repeatability
00000 Repeatabiluy on 00000 Kanokpom| KDIVAY #DIVIO!
0.0000 Repeatability on 0.0000 Panchat | #DIvVa! #DIV/O!
00000 Repeatability on 0.0000 Sontaya | #DIV/0! #DIV/0!

Average | #DIVO! #DIV/IO!

Recommended acceptance :

If %R&R is : <= 10%, gage system OK

>10 to 30% , may be acceptable based upon unportant of application, cost of gage , cost of repairs , ete
> 30% ,Gage system needs improvement. Make every effort to identify the problems and have them corrected

Disposition %R&R Mark #
<=10% Accept. Name :
=10% to 30% Conditional acceptance
>30% Reject Date :
Note ;

Revised : Mar 22, 95
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Gage accuracy and linearity worksheet.

Part Name| Parameter Date|
Tester Nhme| Specificati Engineer|
Tester No. Measured Unit| Location
Accuracy & Linearity Data Specification Talennce" 6.000[]
Std. Val. 1 3 4 5 6 7 8 9 10|  Average Accuracy
' #DIViOr | #Drvior
HDIV/0! H#DIVIO!
FDIVIO! #DIVO!
#DIV! #DIVO!
FDIV/O! DIV
Accuracy
Goodness of fit ( R-Squared ) FDIVI0! Accuracy Linear regression
Slope ( Accuracy ) HDIV/0! Std. e e <Meas. output> <Accuracy>
Intercept ( Acuracy) #DIV ! 0.00 0.00{ 0.00% H#DIV/IO! F#DIVIO!
0.00 0.00]  0.00% #FDIV/0! HDIV/0!
Observed average 0.00 0.00]  0.00% #DIVIO #DIV/0!
Good of fit { R-Squared ) #DIVQ! 0.00 0.00] 0.00% #DIV/O! #DIV/I0!
Slope ( Measured output ) HDIV 0! 0.00]  0.00] 0.00% #DIV/0! #DIV/0!
Intercept { Measured output ) #DIV (! Average 0.00] 0.0% < __>: Predicted value
Ya Accuracy| 0.0% % Linearity| #DIV/Q!
T A —Te S ; - — - ~
: Linear regression { Linear regression I
| ; |
0.900 1 -
. 0800 | T
2 0700 | 0.800 +
£ osm . s ]
= 0500 | ( & A
§ 0.400 o 0.400 4 |
é 0.300 - | |
0200 H T i
0100 | 0.000 — - i [
0.000 —r 0000 0200 0400 0800 0800 1000
0000 0200 0400 0800 1000 1 o ‘
Standard value
[ L |

Guidelines for acceptable of gage accuracy and gage linearity

< 5%, gage system OK.
5% 10 10% , may be acceptable based upon important of application. cost of gage . cost of repairs | elc,
= 10% .Gage system needs improvement. Make every effort to identify the problems and have them comrected.

Disposition YeAccuracy or % Linearity. Mark #
< 5% Accept Name :
5% to 10% Condinonal
>10% |Regect Date
Note ;

Revised - Mar 8,95
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Gage Correlation Worksheet.

Part Name| Parameter] Date
Tester Name| Specification Engineer]
Tester No. Measured Unit] Lacation|
Comparison A B
NO. | Std.Value Trial1 Trial 2 Trial 3 | Average Delta Trial1 Trial 2 Trial 3 | Average Delta
1 #DIV/0! | #DIV/O! #DIV/0! | #DIV/O!
2 #DIV/0! | #DIV/0! #DIV/0! | #DIV/o!
3 #DIV/0! | #DIV/0 #DIV/0! | #DIV/o!
4 #DIv/ot | #DIV/0! #DIvV/0t | #DIvV/o!
5 £DIV/0! | #DIV/0! #DIV/0! | #DIV/0!
6 #DIV/0! | #DIV/o! #DIV/fo! | #DIV/0!
7 #DIV/0! | #DIV/0! #DIV/0! | #DIV/0t
8 #DIV/0t | #DIV/0 #DIV/0! | #DIV/0!
9 #DIV/! | #DIV/0! #DIV/0! | #DIV/0!
10 #DIV/0! | #DIV/o! £DIV/0! | #DIV/0!
1 #DIV/01 | #DIV/0! #DIV/0L | #DIV/0!
12 #DIV/0! | #DIV/0! #DIV/0! | #DIV/fo!
13 #DIV/0t | #DIV/0! #DIV/0! | #DIV/o!
14 #DIV/O! | #DIV/0! #DIV/0! | #DIV/0!
15 #DIV/0! | #DIV/0! #DIV/o! | #DIV/0!
16 #DIV/0! | #DIV/0! #DIV/0! | #DIV/0!
17 #DIV/o! | #DIV/0! #DIV/0r | #DIV/0!
18 #DIV/0! | #DIV/0! #DIV/O! | #DIV/0!
19 #DIv/oL | &#DIV/or #DIV/0L | #DIV/0!
20 #DIV/0! | #DIV/0! #DIV/0! | #DIV/0!
21 #DIV/0! | #DIV/o! #DIV/o! | #DIV/0!
22 #DIV/O! | #DIV/0 #DIV/0L | DIV
23 #DIV/0r | #DIV/0! #DIV/0! | #DIV/0!
24 #DIVfor | #DIV/o! #DIV/0! | #DIV/0L
25 #DIV/0! | #DIV/0! #DIV/0L | #DIV/O!
Corr: STD& A Corr: STD& B
R-squared | #DIV/O! R-squared | #DIV/0!
Slope | #11V /0! Slope | #DIV/O!
Y-intercept | #DIV/0! Y-intercept | #DIV /0!
Delta AVG. #DIV /O #DIV/0!
Delta SD. #DIV/O #DIV /0!
S| L N e - R e =
Corr:STD. & A Corr : STD. & B
1.000 - 1.000 -
e ., 0800 }
‘2 0.600 ~ 2 0.600
> 0400 - S 0400
< | o |
0.200 - 0.200
0.000 - 4 ¢ s " ; 0.000 + ! i : : i
0000 0200 0400 0600 0800 1.000 0000 0200 0400 0600 0800 1.000
STD. Value STD. Value
Acceptability :

If R-squared : >= 90%, then no justification needed
< 90%, then justification required

Disposition

R-squared

Mark #

>=90%

Accept

<90%

Reject

Name :

Date :

96
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Gage repeatability and reproducibility worksheet.

Part NamellAAA I Parameterf X dimension Dtu'lls-Mxy
Tester Name]Profile projector Specificationf]147 - 153 F.ngimr'hkmpong K
Tester No.{#3 Measured Unitjmil Location{XXX
1 = 1 =
Comparison Kanokpomn Parichat 1y
Sample Trial 1 Tral 2 Tnal 3 Range Tnal 1 Tral 2 Tral 3 Range Tnal 1 Trial 2 Tral 3 Range
1 152.37 152.00 152.1 0.37 152.52 152.69| 152.65 017 15272 153.07 153.28] 0.55
2 149.45| 14917 149.29§ 028] 14903] 14882 1450s| 023  14964] 14939]  149.44f 0.25
3 150.11 150.21 150.76§ 065) 15066 150.46] 15057 020§ 15067] 15080] 15062 0.18
4 151.48]  151.44]  151.44] 004f 151.32]  151.45] 15164 03] 151.74] 15173 151.12) 0.63
5 149.45|  149.27 149.41) 018§ 149.07 14869 14872 038 14933] 14974 149.99] 067
6 148.87 148.80 148.96] 0.15 148.92 148.72 148.67 025§ 149.46 148.73 149.2 0.73
3 150.03 150.15 149.74] 0.41 150.22 149 84 150.03f 038f 15030 150.38 150.55 0.25
8 14958  14984]  149.8] 066 14926 14919 14942 o2l 15017 14983 14957 060
9 150.34 150.00 150.20] 0.34 150.17 150.29 150.49 0.33 150.76 150.89 150.93) 017
10 150.26 150.98 150.8' 072 150.98 150.78 151.01 0.22] 150,81 151.15 150 36 0.79
Totals 1501.93 1501 .87 1502.03 381 150215 1500.95 1502.25 269 150561 1505.73 1505.11 482
R-bar 038 R-bar 0.27 R-bar 048
Sum A] 450583 Sum B[ 4505 35] Sum C[ 451644
Average A 15019 Average B 150.18| Average C 150 55
Test For Control
Upper Control Lumit for Range = D4 = Average of R-bar LICL-Range n97
D4 =327 for 2 tnals or 2.57 for 3 tnals | enter the appropriate D4 value Range of average 037
If any mdmvidual Range exceeds tis himit | the measurement or reading should be reviewed, Average of R-bar 0.38
repeated, corrected or discarded as appropnate, and the new averages and Range should be computed
Statistical (‘nnlml[ OK —>>> 1o Proceed I
Measurement System/Gauge Capability Analysis
Repeatability Repeatability
Enter the name of the parameter for companson ¥
Standard vanation of repeatability = Average of R-bar + 42 Standard Deviation 0223

d2 = 1 128 for 2 trials or 1.693 for 3 truals Varianee| 0050
Reproducibility

Enter the nane of the parmmeter for companson

Reproducibility

Standard vanation of reproducibility = Range of average © d2

d2 =1 41 for 2 compansons or 1 91 for 3 comparsons Standard Deviation 0194

Variance 0037
Total Repeatability & Reproducibility Total Standard Deviation
Specilication tolerance = USL - LSL Total Variabily Spread ta 990

Enter the Specificanon Tolerance | L] a
O —
Total ®o of Tolerance consumed by measurement error

Total Varability Spread @ 99%|  1.5199 mil
Explanation of Total Variation % of Total Gauge Variability [% R&R
% of Total Measurement Error Due To Repeatalnlny Gage 56.95% 14.43%
% of Total Measurement Error Due To Reproduciluliy Chperator 43.05% 10.91%
[ Total %] 10000%]  2533%

Explanation of Repeatability Repeatability Vanance % of Repeatability
Gage Repeatabulity on Operator Kanokpom 0416 55.17%
Gage Repeatability on COperator Panchat 0.207 27.46%
Gage Repeatability on Ciperator Sontava 0665 88.21%
Average 0429 56.95%

Recommended acceptance :

If %eR&R is : <= 10% , gage system OK
=10 to 30% . may be acceptable based upon unportant of application. cost of gage , cost of repairs , efc
>30% ,Gage system needs improvement. Make every effort to identify the problems and have them corrected

Disposition % R&R © Mark #
<=10% Accept Name : Jakrapong K
>10% to 30% Conditional acceptance #
>30% |Reject Date:  May-18
Note ;

Revised : Mar 22, 95
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Gage accuracy and linearity worksheet.

Standard value

Part Name AAA Par X dimension Date 01-May
Tester Name| Profile projectior Specification|| 147 - 153 Engineer| Jakrapong K
Tester No. #3 Measured Unit| mil Location XXX
Accuracy & Linearity Data Specification Tuleranctu 6.000"
Std. Val. 1 2 3 4 S 6 7 8 9 10|  Average Accuracy
147.500| 147.23| 147.56] 147.92| 147.53] 147.57| 147.74| 147.88| 147.19] 147.31] 147.50 147.543 -0.043
148.300| 14863 148.38| 148.30] 14837 148.74| 148.37| 148.46| 148.06] 148.30| 148.52 148.412 -0.112
149.700| 149.57| 150.14]| 149.30| 150.08| 149.57| 149.57| 149.58 150.12] 149.58| 149.72 149.724 0.024
151.700| 152.11] 151.82| 151.90| 152.09] 152.28| 151.61| 151.46] 151.77| 151.80] 151.83 151.866 -0.166
153.100] 153.15| 152.68| 152.94| 153.19] 153.52| 153.10] 153.15] 133.14| 153.34| 153.45 153.165 -0.065
Accuracy
Goodness of fit ( R-Squared ) 8.22% Accuracy Linear regression
Slope ( Accuracy ) -0.007 Sud. Ace pangeny <Meas. outpul> <Accuracy>
Intercept ( Acuracy ) 0.979 147.50 0.04) 0.71% 147.564 -0.064
148.30 0.11] 1.87% 148.369 -0.069
Observed average t 149.70 0.02] 0.3%% 149.779 -0.079
Goodness of fit { R-Squared ) 99.95% 151.70 0.17) 2.76% 151.793 -0.093
Slope { Measured output ) 1.007 153.10 0.06] 1.08% 153.203 -0.103
Intercept ( Measured output ) -0.979 Average 0.08] 1.4% < > : Predicted value
% Accuracy % Linearity 0.71%
i Linear regression Linear regression |
154,000 |
153,000 . o .
| § 152,000 - | ! 147 0 14810 149.0 4500 1510 1520 153.0 1540
| % 151000 P i 5 Qosg@ €00 00 00 00 00 o: 0
| ¥ 150000 - | B [
- & [ T ——
: 5 149,000 ) g | {2 -Jm:uE | . ;
! 148 000 /’ I = I 1
| P i : 0,150 - |
| 147.000 4 - ' + | | i »
! 147.0 148.0 145.0 150.0 151.0 152.0 1530 154.0 ! 0.200 1
00 00 00 00 00 00 00 00 |
Standard value
!

Guidelines for acceptable of gage accuracy and gage linearity

< 5%, page system OK.
5% to 10% , may be acceptable based upon important of application, cost of gage , cost of repairs , etc.

> 10% ,Gage sy needs impro Make every effort to identify the problems and have them corrected.
Disposition %eAccuracy or % Linearity. Mark #
<% | Acospt. " Name : Jakrapong K
5% to 10% Conditional
> 10% Reject Date: 01-May
Note ;
Revised : Mar 8,95
v
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Gage Correlation Worksheet.

Part Name AAA Parameter| X dimeusion Date Ol-Jun
Tester Namef Profile & Smart scope Specification| 147- 153 Engineer] Jakrapong K
Tester No. H3I& #9 Measured Uni mil Location| O
Comparison A Profile projector #3 B Smart scope #9
NO.| Std.Value | Trial1 Trial 2 Trial 3 | Average Delta Trial 1 Trial 2 Trial 3 | Average Delta
1 148,48 14845 148.84 147.85 148.38 0.10 14847 14835 14857 148.46 0.m
2 150.63 15036 150.71 150.65 15053 0.06 150.48 150.89 150.69 150.68 -0.05
3 148.78 14853 148.86 148.88 148.76 0.03 148.88 14895 14885 148.59 -0.11
4 147238 147.21 147.52 146.82 147.18 0.10 14736 14724 147.20 147.30 -0.02
s 15028 150.14 150.41 150.39 150.31 -0.03 150.12 150.24 150.27 15021 0.07
6 14925 14954 14934 149.20 149.36 -0.11 14948 1449006 14940 149.31 .06
7 151.97 152.21 152.16 15217 152.18 021 151.97 151.94 151.94 151.95 0.02
8 144920 14959 14936 14948 149.47 0.28 149.18 149 26 14914 149.19 .00
9 149.9¢6 150.13 150.64 149.91 15023 026 150.09 149.9] 150.07 150.02 -0.06
10 149.48 149.44 14917 1493] 149.30 017 14943 14940 1455 149.46 il‘ﬂl—
1 150.59 150.84 15068 151.01 150.84 0.05 15091 150,91 150.89 150.90 -0.01
12 14526 148533 14544 14823 145.34 .08 148.35 14544 14827 148.35 -0.09
13 150.33 150.51 150.07 150.64 15041 0.08 150.18 15049 150.20 150.29 0.04
14 149.83 149.9() 149.80) 149.95 149.85 -0.05 14972 14991 149.86 149.83 0.00
15 150.24 15042 150.01 15047 150.30 .06 130.07 150.35 150.14 150.19 0.05
16 14924 14949 149,28 14942 1449.40 016 14918 14928 149358 149.28 -0.04
17 1449.40 14934 14943 149.30 149.36 0.05 149.60 14944 149.52 14952 -0.12
18 149.30 149,69 14883 149.03 14918 011 149.18 14934 1449.29 14927 0.03
19 149.67 14940 150.18 14951 149.70 -0.02 14981 149 67 14983 149.57 .04
20 150.50 150 40 150).39 15047 150.42 0.08 150.64 15053 150).74 150.64 -0.14
21 148.57 14574 14928 148.77 145.93 -0.17 14576 14554 14874 145.78 -0.01
22 149.62 14457 14974 14975 149.68 -0.07 14963 4945 14u7y 1449.61 am
23 145.45 145.68 14835 148.62 145.55 .10 4840 14859 14828 145.42 0.03
24 15126 150.95 151,25 150.77 150.99 02s§ 15132 151 38 151 32 151.34 .08
25 149.34 1500.24 | 14938 14940 149.70 <136 144 33 149 41 14429 149.33 0.
Corr :STDE& A Cornr :STD& B
Rsguared 0974914 R-syuared () wung2
Slope Y9375 Slope 1] W;}d
Y-imtervept 0.97594 Y-i nlercept 046223
Delta AV, -4
Delta SI1. U149
] i
Corr:STD. & A Corr : STD. & B i

153.00 - !

1:332 ] & | 152.00 L ] :
| 8 151.00 4 . [ P 151.00 - ot '
- & 15000 ! w ot ! 2 15000 - v |
| 14900 . a [0%, on © [
| 14800 L =9 | 148.00 -

: 14700 -0 . . 000 +——— j 14700 & £ O e ,

!' 14700 14800 14900 15000 151.00 152.00 I 14700 14800 149.00 150.00 151.00 152.00

STD. Value ‘ STD. Vaiue [

e | L 52 )
Acceptability :

If R-squared : >= 90%, then no justification needed

< 90%, then justification required

Disposition R-squared Mark #
>=90% |[Accept [[#
<90%  |Reject |

Name : Jakrapong K

Date:  Jun-0l
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1 2 3 4 5 6
POWER FORCE TIME | PULL _AVG| PULL_SD BLOCK
1 10.000 20.000 12.000 19.000 3.600 1.000
2 15.000 20.000 12.000 32.000 4.500 1.000
3 10.000 25.000 12.000 26.000 3.500 1.000
4 15.000 25.000 12.000 34.000 4.000 1.000
5 10.000 20.000 16.000 13.000 4.100 1.000
6 15.000 20.000 16.000 42 .000 4.200 1.000
7 10.000 25.000 16.000 20.000 3.800 1.000
8| 15.000| 25.000| 16.000| 37.000/ 3.700, 1.000
| | _ . |
STAT. ANOVA for main effects and two-way interactions (doe-wb.sta)
EXPERIM. i 2**(3-0) design of resolution R = FULL
DESIGN ! PULL AVG; Mean = 27.8750 Sigma = 10.02051
| : |
Effect ! ss daf MS F @ P
L St Lt RIS e A 4 JEE, - SERONCN ~ B R s e t= A st
1: POWER 561.1250 1 561.1250 91.61224 .066272
2 : FORCE 15.1250 3 | 15.1250 | 2.46939 | .360791
3:TIME .1250 i .1250 .02041 | .909666
12 36.1250 1 36.1250 5.89796 | .248668
13 78.1250 1 78.1250 12.75510 .173803
23 6.1250 1 6.1250 | 1.00000 .500000
i _ e — _ e
Residual . 6.1250 1 6.1250 | i
STAT. ANOVA for main effects and two-way interactions (doe-wb.sta)
EXPERIM. 2*%%* (3-0) design of resolution R = FULL
DESIGN PULL SD; Mean = 3.92500 Sigma = .3370036
| |
Effect ss I daf j Ms F P
1:POWER .245000 | .245000 | 49.00000 .090334
2 :FORCE .245000 1 .245000 49.00000 .090334
3:TIME .005000 | 1 .005000 1.00000 .500000
12 .045000 i 3 .045000 9.00000 .204833
13 .245000 1 .245000 49.00000 .090334
23 .005000 1 .005000 1.00000 .500000
Residual .005000 1 .005000
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Wire Bond Parameters Set Up

Parameter| Specification Propose
Power 10 +- 5 15+ 1
Force 20 +- 5 | 25 + 1 l
Time 15 +- 3 3 12

4 =) 3 o
AN 5.12 MIUTUMINABINOULASHAINIITNAADY
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Wire bond parameters set up

Power 10+-5 |mW.

Force 20+-5 |Gram

Time 15+-3 [mSec

|Data
33.1 24.7 17.1 222 20.2 28.5 22.1 23.7 34.0 18.9
228 20.6 33.7 254 13.4 234 20.2 16.3 23.7 20.4
184 23.5 21.0 19.6 233 34.0 271 18.1 28.6 294
27.7 22.5 36.8 20.7 24.8 17.8 209 238 33.0 23.7 |
272 24.7 315 222 30.0 359 22.1 35.0 17.6 25.2
24.6 35.6 28.5 212 28.1 16.5 12.2 30.1 11.7 21.41.
18.5 27.3 30.1 339 25.4 45.6 349 258 17.7 25.5
27.8 27.4 20.0 222 26.9 21.8 17.8 29.3 239 2?.4'
23.1 222 28.5 21:1 19.4 294 309 221 19.8 36.5
29.7 30.8 16.7 26.6 27.1 18.0 31.1 27.1 26.8 22.5
18.4 18.9 25.0 19.1 279 244 19.8 16.1 26.6 19.8'
13.5 23.1 24.6 23.0 232 28.8 30.2 35.8 19.0 17.14,
349 22.0 320 21.5 18.8 27.6 315 24.1 23.8 259'
26.5 20.8 21.1 31.0 289 30.1 20.8 229 30.3 2.56|
38.2 21.0 28.1 19.1 15.3 20.1 28.4 345 29.1 31

Average | 24.92

SD 5.89

[Spec MIn 10

Cpu N/A

Cpl 0.84

Cpk 0.84

¥
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Wire bond parameters set up

Power 15+-1 |[mW.

Force 25+-1 |Gram

Time 12 |mSec

Data
31.6 29.5 30.2 28.8 31.7 25.4 29.5 25.6 25.1 24.2f
26.4 19.5 34.3 21.7 28.6 20.5 30.8 35.0 28.4 26.8'
34.0 322 30.3 32.5 24.5 31.8 31.0 279 339 30.3'
31.1 36.9 25.2 2514 23.0 19.9 21.4 332 28.2 27.7
27.0 333 279 31.0 235 32.1 36.1 31.7 38.1 24.4)
35.7 29.9 21.9 27.4 25.6 25.4 34.2 34.3 29.4 31.0
37.1 27.1 27.0 282 35.2 29.1 23.6 34.6 30.1 3434
32.8 322 31.4 32.7 21.7 27.8 37.0 30.6 33.6 35.3'
30.1 30.7 24.3 28.7 35.6 28.6 37.0 31.2 315 26.9)
31.8 37.3 30.9 412 25.5 31.1 323 28.2 27.3 20.1
313 32.6 345 25.0 30.2 21.6 30.8 2715 304 29.1
31.6 28.4 21.4 32.6 31.7 31.6 38.2 372 36.7 36.2]
29.3 15.9 322 29.7 27.6 25.0 28.7 32.1 345 324
31.2 26.6 20.2 26.8 27.7 249 25.7 29.6 23.1 35.8'
26.7 35.0 228 343 28.1 29.0 333 29.1 37.0 29.1

Average | 29.69

SD 4.56

Spec Min 10

ICpu N/A

Cpl 1.44

[Cok 1.44
AN 5.14 Jﬂgmmzmwﬁmsmmwﬂs:mumsnﬁwﬁ’ammammummﬁiaaq



107

Ed ¥
5.5 Juaoumsun lulymiguain
% ’ 1 = 0’} C;Gl o ¥ '
msun lufymmeauganimesaliszuunazduasunazi inlymang gn
o ¥ o ¥ ¥ ¥
unlvlasensiisgd@niam  gidelaimseuenuzuuamalumsunlymgauninyewwan
o ¥ n’.: -
fuailu 5 Tunoude
3 y A 2 d’d ] " o ar
1. TuABUMISINUNY ( Planning ) 5u1nmsuadtadyminiszasaiimsyiulge
¥ t " ¥ ¥ ¥ " < = "
unly  veyamaniieg lasnmnveyaiinuninnszuaumsasadeuunszuiumsnaa
v X ¥
yoyasunsouaawasoninlugduesnisla  Jymannsasziadulassramannasgy
A o o o : a4 a 2
wuy derinfyvuniasealuguuvesnislanas  annsafisgiasanlanymlanis
vw * 5 : = y e = ’l. n,: = P =
wlasumsunluneu mmivszdumsinsanadymindeniivzun luiuiiTomaiazing
¥ [ ¥ E ¥
Fuiinszurumsmaalaung  nveyanisaslvdey wawsoagllannszuiumsnaala
ansansziadymlanniga e lannszuaumslacmusafiziidnonwlumsnely
[ ¥ ¥ . ¥
weafymunniigauar niusziiunisinsanaulsznevvenszuiunskaaluauves
& ar At w o A & 4 ' v _
Al 1AT849N3 35Ms M3da uaz Jag  Naulszoeylallemalumsivenelmnadym
g ” 4 & 4 _a 5 S\ a i
lanniga  deannsoiszfiaisen lasinmsinuveyauazmsinsiznveyanminzan lu
o r ) . e V¥V g ¢ 2z
Juneutiannimiunaiinaqulszgnalelasy  msTnsnzvszuumsia msfinenms
) ~ ~ s o &
HONAIUMINTZIIY MINITRINS IMAvBINTZUIUNITHAR MIANY ANTUNUTVD
. ¥ ' = ¥ v v : ¥
inseaiindia naeinlaveyaidanutaziinisiinnznveyassaminzaunaNe luns
A A aa a = o 4 -
1 awilszaeulavenssuaumsnaani lemanezyi lmnadynmuauguamnniga
¥
Tasmslomatin wusla
¥ ¥ # "
2. suaoumsanuanuiu ) lalumsunlvlym ( Feasibiliy ) iienswda
L . ¥ p ! J ¥ al\ "
mumguosyvmuad wwanuAalumsun lvfymannsanaiulassenanuas dehiee
¥ " ¥
apaimsnnsanfe mstmuadmunewvesnsnssulunsunludym  wwanelums
el ” ar 5 - ‘;. i Id * o ! L=y
#vsanezlymdna Avnssulaihlanouatinalumsun lvifymmnnezgnnszineu  fe
[ ¥ . ¥ E
nisulaiivh lannuaiinalunmisun lulfgmuesezgnnssiiings  Aenssulumsdivilge
¥ " ' v ¥ ¥ ¥
unlvszuuailu 2 Yszan Ao Avnssuiilanuil giineaveslunszurumsnaniinimuen
¥ 0 " ¥ .
Tawazaunsnl§ia laviudil wumsnszibmmenansdfianms  mandeuneTagimuneg
: » £
au msdFuisuniesiioda msUfiidnumunnuannsoveaminnu msdeunduveya
W a = ! & A a ay o s N A
neaulymganm fanssudnegranilsfe Aenssudt luensailaiun - mazgine,
¥ I v " ¥ vy
voalunszurumswaads lunlufgmnnnszuiumskaassosum  lunsdiiinesefe

MANAYBINITBONULUMINARBAUV NG 1Y ﬂ'l?ﬁﬂ]:ﬂﬂﬁﬂ‘izﬂllﬂu‘]ﬂﬂi“'ﬁ"\ﬁlﬂ 2IUBN



108

! =) o «. af o » o y b =l ¢
NTTUIUNMITHAAABAMNINYBIHAAN TN NAIINTIMsANE AN MmN miniines
v v . PR '
ypanszLIUMINAAnT9zgnTuee Issssih Indidymauniwvewaaiumnuesiga
¥ " " ' "
3. FuapUMIANEUNEAMIU TS ( Confirmation ) WuMsfnyIN Aenssungn
o -, - U YT a o
nszi lduaniuiimadwsdlu lauimamsalmioly  Tymaunmvewdanumaaas
4 ' o a4 » b A A P o
winlu Tuduaeuiivelynar lumsinuveyaunnneaunis enez laveyamnnwelumsn
' A o as ’-ady a P . =Y C s
wagUnnszuaumswaaimsdivlsalndduesanielu oz nszuaumswaamunInliy
[ ¥ . " ¥ [}
nlaouh/1¥3sms lnuqigminaue Ty lanselu
:: o gl s :‘ o = ] n.a'
4. yuaoums1i 11y ( Implementation )  u@anniiinmsAnywaziinnuiule
N oy ‘A s ow % ¥ o W a
uaMtmslvei ewsoszasfymaunimvesnanduy lanazansaezii iyl laed
=) n’; : = a A ! = = - :
lunszvaumsnantuaouas lufe mstiiedims vuldlyeTalunszurumsnan Tudu
ey = a wa A Y g = aad
auilszasalinsn/asuwnlasenmsmsifiamsme lulinanemsnlasunamasy  9n

a’: ¥ = : ’w ar a:i a:i % d.'l ¥ o . ane 2%
tiunssiimsdneusulvulvduminnuinerveune luwinnumusoazlgianulaes
¥

PnAoa

5. $umenluMSATI9ABUNE ( Monitor Result ) M3ATNAOUNAIZIMEL A3
dsmqunmlunszuiunmswia  msasaeianaadununnses MsnIugUHAAR TN
W3B4 MsAILAUIATDITEIA nﬁﬂ'mqnm's1ﬁmm(¢]1qq?fami1ﬁmas{ﬂmnﬁﬂﬁ'ﬂm¢1m=
WIS TIABS NTLUIUMISHAR

fﬂ‘i']N‘!fuﬂEl'uﬂ*lill.f:‘liiﬂﬁg"rﬂ?‘l%‘li’]mﬂTﬂBtjNﬁi:‘lﬂj seihlnnszuIumsnaad

¥
mslsuilgelaensiitsz@niam



M 1TSS UMLL

n
"

I3

1]

MLUI’GULM(ULULLU?KLUH@&

Problem Solving Overview & Guideline

Planning Activity Deliverable
IYE Pareto for g o
Prablems Iden. RN A2 Pareto by Problem description
Problem Operation Scope
Prob[em . Analysis | Gantt chart
Identification
T :
[ Man = MC
Possible Nen MC/| Natt Data collection &
Causes Problem Measurement analysis
Identification Analysis I Identify action plan
l > Gantt chart
+ ity ’ Mat'l * Method J
( N
Pareto by % Tools Identify root-cause
Basic Causes Problem Process Man I\ msa Identify action plan
Identification Analysis IIl Mc / : POV Gantt chart
Meas. ~_// \_ Proc Flow
J [1 Method ————Correlation
— 7 ,

-9

601
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Problem Solving Overview & Guideline

Feasibility

Activity

Deliverable

(

Priority
Identification

Y

Immediately
fix &
Experiment

(

Gantt Chart

Effort &

s |r

Impact

Analysis

NG

i

Immediately fix

*Compliance Issues
- Procedure
- Handling
- Calibration
- Capabllity
*Defect feed back to Operator.

5 /

/

Proceed on Experiment

Y

1 |dentify factor and response
2.Interrelationship study
3.Screening experiment

4 Optimization ; CCD , RSM

Response

AVG

=
SD S

Action plan
Priority list
Fix-now list
Experiment list
Gantt chart

Factor & Response
Interrelationship
Screening model
Optimization model
Conclusion
Recommendation
Action plan

Gantt chart

011
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Problem Solving Overview & Guideline

Deliverable

e

effectiveness study
|

1. Large sample size
2. Production feasibllity
r

Confirmation Activity
e = e
; Verificati
Effectiveness Immediately fix E:—_—re'l‘l:r:\e:? :::sults Verification results
: : Experiment results
&Verification Trade off study for the fix Recommendation

Implementation plan

Trade off , Gantt chart
N

Implementation

v

( ™

Implementation

Gl £

Corrective action implem.

Implement the fix and
evaluate results.

|

Corrective action implem.

Evaluate effect on trade off

Completion on
schedule
Improve yleld.

Monitor result

v

—
Monitoring
& Control

Compliance audit
Visual defects tracking&control
Inspection capability& control

Statistical process control

Process control
Gage control

Process review
report

Standardize &
stable process
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w .

Alpha 1482 Positrol Plan

Process . Wire bond

Equipment : Alpha 1482 FMEA : Yes
Prepared by : Approved by : Date :
Set Up Process parameters Output Attr. PM
[What Set up Bond force | Bond power Bond time Cappillary Visual PM
Checklist lifetime Inspection
How Refer to Gram gage Check Check Check Microscope PM
Set up Checklist Control panel| Control panel Counter 10X Procedure
[Who Technician Technician Operator Operator Opcrator OPerator PM
Engineer Technician
[When Per setup Start of Start of Start of Start of 100% PM
Checklist Shift Shift Shift Shift Schedule
Type of Set up Positrol log | Positrol log | Positrol log Positrol log P Chart PM
[Control Checklist Checklist

141!
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Alpha 1482 Positrol Log

Process parameters

Date

Time

Time

Shift

Bond force

(26+-1 Gm.)

Bond power

(16+-1 mW)

Bond time

( 12 mSec.)

Cappillary
lifetime (500K)

Comment

Operator

Sl




OCAP for Wire Bond

Pull Strenght Test.
Verify out of
control
Bad Call Supervisor "$ . Yes
-
No
Adjust bond
‘s o
position
Bad Adjust bond
parameter — i R
parameter
OK* Y
Bad [ Cpange Resample
— b —-
cappillary

) :

Call Engineer | g Yes @
tro]

= o oA ad
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AVG

Ranges (AVG)
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X-BAR CHART Mean: .002000
Standard: .002000
Sigma: .897893
Standard: .897893

N per Sample: 5
1.20665
1.002000
-1.2027
5 10 15 20
Samples
R CHART: Mean: 2.08850
Standard: 2.08850
Sigma: .775870
Standard: .775870
N per Sample: 5
5
4.41611
42.08850
: 0.00000
5 10 15 20
Samples

AN 5.19 uWuginIunY
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Chart type

Purpose

Usage

Subgroup size

raction
Defective

P)

Monitor the fraction
of defect of subgroup
( units rejected/

units inspected )

T

Usually used at inspection poinls
where one or several product
characteristics are inspected
resulls in ace/rej decision for the

units.

Variable subgroup size
Subgroup size must be large
cnough to have a high prob.
that at least one unit is

present in the subgroup.

umber of
Defective

(nP)

Monitor the number of

defect in the subgroup

Subgroup size is fixed , eliminating
the need of recalculate the

control limits for each subgroup.

Subgroup size must be

constant.

umber of defect

r subgroup
c)

Monitor the number

of defect in each

subgroup.

Used to monitor the number of

defects in a unit

Subgroup size is one unit that
could have several defects.
Subgroup size must be

constant.

[Average number of

fect per unit.

u)

Monitor the average
of number of

defects in a unit.

Used to monitor average number

of defects in a unit.

Subgroup includes several

units and the size may vary.

AT 5.1 MIAAABNUNUTAIVAN ( Attribute Data )
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Chart type Purpose Usage Subgroup size|
[Average Monitor the average of Moderate to high volume continuous n>3
( X bar ) process or product roduction when a sample of more than
haracteristic across time. 3 units can be selected every few hours.
Range Monitor the variability of Used with a Xbar chart when sample
(R) process or product 4 size 1s 10 or smaller . 3<n<ll
haracteristic across lime.
Standard Monitor the variability of |Used together with Xbar charts when
IDcvialion process or product sample size more than 10 n>10
(S) haracteristic across time.
Individual and onitor the variability of a w-volume production that requires long
oving Range ss or product riods of lime to obtain a single sample, n=1
X &MR) haracteristic across time. r when only a single sample is meaningful,

ssumes past and present

ta are equality important.

r for a batch process with excess batch

- to batch variation .

AN 5.2 MIAAABNUNUNNAIVAN ( Variable Data )
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PM master plan ' 1995

Machine

Model

SIN

Frequency

Month

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

[Wire bonder #1

Alpha 1482

AAA001

Once/QTR

[Wire bonder #2

Alpha 1482

AAA002

Once/QTR

Wire bonder #3

Alpha 1482

AAA003

Once/QTR

[Wire bonder #4

Alpha 1482

AAA004

Once/QTR

[Wire bonder #5

Alpha 1482

AAA005

Once/QTR

[Wire bonder #6

Alpha 1482

AAA006

Once/QTR

[Wire bonder #7

Alpha 1482

AAA007

Once/QTR

'Wire bonder #8

Alpha 1482

AAA008

Once/QTR

[Wire bonder #9

Alpha 1482

AAA009

Once/QTR

[Wire bonder #10

Alpha 1482

AAA010

Once/QTR

Wire bonder #11

Alpha 1482

AAA011

Once/QTR

(Wire bonder #12

Alpha 1482

AAA012

Once/QTR

'Wire bonder #13

Alpha 1482

AAA013

Once/QTR

Wire bonder #14

Alpha 1482

AAA014

Once/QTR

[Wire bonder #15

Alpha 1482

AAA015

Once/QTR

[Wire bonder #16

Alpha 1482

AAA016

Once/QTR

Wire bonder #17

Alpha 1482

AAA017

Once/QTR

[Wire bonder #18

Alpha 1482

AAA018

Once/QTR

'Wire bonder #19

Alpha 1482

AAA019

Once/QTR

[Wire bonder #20

Alpha 1482

AAA020

Once/QTR

(44!
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Alpha 1482 PM Checklist

Machine NO. :

Performed by :

Date performed :

Next Due Date ;

No.

Items

Condition

Action

Good

Worn out

Broken

Missing |Dirty

Clean

Lubricate

Replace

Align

Remark

[

Auto sensor

a. Brush

b. Rubbér skirting

¢. Sensor

d. Bearing

e. Gear

f. Connector

In loader

a. Air connector.

b. Tubing

¢. Air cylinder

d. Gear

f. Bearing

g. Sensor

£Cl
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Alpha 1482 Set Up Checklist

Date :

Shift :

M/C model :

1. Customer :

2. Build sheet No. :

3. Product type :

4. Lot traveller No. :

5. Wire size :

. Cappillary type :

. Bond power :

| = | >

. Bond force :

9. Bond time :

10. Wire bond quality : Sample size : Defect :

11. Wire bond pull strength : Sample size : Xbar :

Range .

Technician name : Date :

i 5.22 luasaeasumsdSunsessns
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Determination of Scope,

[__Obijective , Timing

Determination of
Audit Elements

Preparation of
Audit Plan

Audit Notification
|

Y

Audit team Meeting
|

Y

Data / Evidence

Gathering %‘d Evaluation

Post Audit Meeting
|

Y

Audit Report ,

L Generate %d Distribute

Decision and Follow up
|

Y

Record Retention /
Audit Close
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Process Audit master plan ' 1995

Process Process | Auditor [Frequency Month
Owner Jan | Feb | Mar | Apr | May | Jun | Jul Aug | Sep | Oct | Nov | Dec

IABS Inspection Paiboon Surasak C [Once/QTR |# #

epo Inspection Paiboon Surasak C [Once/QTR |# #
Wire bond Chalermpol [Surasak C [Once/QTR |# . #
Wire pull test Chalermpol |Surasak C Once/QTR |# #
lLConfommal coat Chalermpol [Surasak C |Once/QTR # # # #
"&x bond Therdpun Surasak C |Once/QTR # # # #
IP‘lex pull test Therdpun Surasak C |Once/QTR # # # #
Staking Therdpun Surasak C |Once/QTR # # # #
XY dimension audit |Wirot Surasak C |Once/QTR # #
Magnetic test Kriengkrai |Surasak C [Once/QTR # #
th power inspection |Pradit Surasak C |Once/QTR # #
lLow power inspection |Pradit Surasak C |Once/QTR # #

I€1



Product and process quality checklist

Process : Auditor :

Question

Yes

No

Remark

1. Are there sufficient personnel identified to cover :

1.1 Control plan requirements.

1.2 Engineering performance testing.

1.3 Problem resolution analysis.

2. Is there a documented training program that :

2.1 Includes all employees?

2.2 Lists whose been trained?

2.3 Provides a training schedule?

3. Has training been completed for :

3.1 Statistical process control?

3.2 Process capability study?

3.3 Problem solving?

4. Is each operation provided with process instructions that are

|[keyed to the control plan?

5. Are standard operator instructions available at each

{loperation?

|6. Were operator/team leaders involved in developing standard

loperator instructions?

7. Do inspection instructions include :

7.1 Easily understood engineering performance specifications?

7.2 Test frequencies?

7.3 Sample sizes?

7.4 Reaction plan?

7.5 Documentations?

. Are visual aids :

8.1 Easily understood?

8.2 Available?

8.3 Accessible?

8.4 Approved?

8.5 Dated and current?

9. Is there a procedure to implement , maintain and establish

Ireacﬁonplanforsmﬁsﬁcalmmlchut?
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Product and process quality checklist

Process : Auditor

Date :

133

Question

Yes

10. Is there an effective root cause analysis in place?

11. Have provisions been made to place the lastest drawings

and specifications at the point of inspection?

12. Are forms/logs available for appropriate personnel to record

|linspection results?

13. Have provisions been made to place the following at the

|lmonitored operations :

13.1 Inspection gages?

13.2 Gage instructions?

13.3 Reference samples? '

13.4 Inspection logs?

14. Have provisions been made to certify and routinely calibrate

ages and test equipments?

15. Have required measurement system capability studied been :

15.1 Completed?

15.2 Acceptable?

16. Is there a procedure to identify , segregate and control

||nonconforming products to prevent shipment?

17. Are rework/repair procedures available?

18. Is there a procedure to requalify , repaired/reworked

Imaterial?

19. Is there an appropriate lot traceability system?

20. Are periodic audits of product/process planned and

[implemented?

|FZ=feteuoe:Advmehodenalﬁylenjngdeonml,

I‘Russcﬂlwobs.RadhySmilhandDaand.lm.
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