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Abstract
Supply Chain Management in Electronics Industry

Case Study: Hard Disk Drive Manufacturing

This research aims to study Supplier Relationship Management (SSI) between a case study; a
hard disk drive (HDD) manufacture, and its suppliers (electronics parts). Some problems reveal at the
Incoming Quality Assurance (IOA) section of HDD company by high excess time to inspect
electronics parts, shortage in inspection operators and lack of storage area for parts being inspected.
According to those problems, Self Source Inspection (SSI) was introduced into the HDD company
which some inspection processes are done at its supplier’s site with following company standards
before shipping direct to the company.

After utilizing SSI system, inspection time (for Rank A parts) in IQA section are decreased;
for example, Base Motor Ass’y from supplier A with reduction about 76.01% in inspection time.
Number of inspection operator 9 persons is enough for doing the rest of inspection process at the
company. Also storage area in keeping parts being inspected 2,100 m’ is changed to process HDD
packages which can save cost 154,166 baht a month in average.

An SSI evaluation form is done and is distributed to inspection staffs of suppliers to survey
their opinion about SSI system. The result shows good preference to the system with some
suggestions for improvement. Retraining in SSI staffs should be done once a year to transfer and
exchange knowledge in quality of products and details of inspection process especially for new

products.
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1. I9YUYAVIU

BASE
P2 R -] 2
A i Packing |Exposure WU : Max 0.5 mm , 0 : 0.1 mm , Number : Max § pes.
Non-exposure | Across width of packing : NG
B : U Seal Exposure ﬁuﬁ : Max 2 mm2
dluDE Non-exposure | OK
The scratch of outside seal area from hole : NG
A ad 4 4 2
HUNBUY Exposure WUN : Max 7 mm , Number : Max 3 pcs./ ¢20
Non-exposure | OK
C: WU Seal Exposure ﬁuﬁ :Max 2 mm2
Non-exposure | OK
#1uuen DE The scratch of outside seal area from hole : NG
A dd &4 2
HUNDUY Exposure WU : Max 7 mm , Number : Max 3 pes./ ¢20
Non-exposure | OK

Motor

@ W 2 2
Front (A1unii), Rear (Runda) Exposure W47 : Max 0.5 mm’, 017 : Max 1.5 mm , Number : Max 4 pcs.
Side (@ 1ud19) Non-exposure | OK
Hub top surface
Disk mounted

e Hub side surface

Other part

Hub top surface A
Hub side surface B
Chamfer part D

Others part E

YU : < ¢3 (any pcs.)

Disk mounted surface C

Swelling part : NG

U : < ¢l , Number : Max 3 pcs.




2. 5088

Base
A Wufl Packing NG
amulu DE B: ﬁuﬁ Seal Not through : OK, The wrinkle of outside seal area from hole : NG
» d'& T T T T T T
w"unouq Not through : OK
-
ﬁ]uuaﬂ DE |C: Wuf Seal Not through : OK, The wrinkle of outside sea! area from hole : NG
ﬁ'u'ﬁﬁuq Not through : OK
Front (ATUMYI1, Rear (Aund) | Not through : OK
Side (ATUT1)
v
3.908N
Base
A Wuh Packing | NG
- —E . EE. W ]
B : Wuf Seal OK . The dent of outside seal area from hole : NG
v Y a4 il B Al oL W T T
awluDE  |[Wunduq oK | —»r-—i
¥ — = W 1 - LT
Wiy WuflA:al 22,83 §<0.5,b<02 h<02 !
"‘ ‘ vhos N 1 1 L T \J—
Buq 1<1,b<03.h<03 ' AU DE =
7
fuuenDE [C:WuhSeal  |ok
A d4 a
UMD OK
£y b J o
Front (Aumln) , Rear (ATUMQ3) | OK
Side (A1ut3)
Motor
saqu U< ¢ 1 : OK (any area) ¢
el < ¢<2 :OK , Number : Max 3 pcs.
! :7/ 2 J 7
Hub top surface A FUUIR > ¢2 :NG / g
‘ S/ //
Hub side surface B
H - x -
H . . [1:]
Chamfer part D YaUYU A2 0.1:0K = Swelling part
Others part E Drop out at swelling part : NG ° \
! i._. e ’/
A
oy
: e //‘/ A
+ i
IDUYY U < ¢1 : OK , Number : Max 3 pcs.
i
Disk mounted surface C CUUW > ¢ 1 :NG
YouUyu NG
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AP y i
HUNBUA U : Max ¢1 , 0N : Max 0.1, Number : Max 3 pcs.
Front (AUNY1), Rear (AUN89) | 4114 : Max ¢1 , @8N : Max 0.1 , Number : Max 1 pc.
Side (A1)

6.50BUHI
Base
A : Ui Packing |1<0.5,b<02,h<0.2 -»ﬁ-:—-}—'r—
&wuDE B #uf Seal |
fufiduq £0:Max03, Width: Max 0.1 | 5’"“&1\- I ﬁ
FuenDE |C: Wi Seal
n : Max 0.3, Width : Max 0.1
Front (ATUMY11), Rear (ATUNAY)
Side (A1U319)
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Motor

Hub top surface A
Hub side surface B
Disk mounted surface NG
Chamfer part D

Others part E

Coating area OK
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Others part E
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[ SOURCE INSPECTION REPORT ]
[ 1 FIRST LOT CONFIRMATION REPORT [ X | MATERIAL INSPECTION REPORT Page: 1/ 1
Source No. 246
Model Degree of important A
Part Name Base Motor Assy inspect Method Usual Inspection.
Drawing No. CA06531-3760 Change of Inspect
Rev. 06 Specification FTFm 125 /1QA40 - 009 T (latest rev.)
Supplier Tmaiens A Source Q'ty 23,560 pes.
P Date : MAR/24/2007 Lot No. : R87125 NA/A
Started Time @ 09.00 / PM | Cav. K6P1,86D1, K6R1, S6C2, 693, 5692, S6101 ,
Finished Time : 1100 / PM : S6D4 56102 , 5683, W6K2 , W6Q2 , W6HI
Inspector : Ms.Sunantha U. Other
[ INSPECTION DATA |
Appearance AQL :065% Lvl:2 Sev: R racteristi AQL :N=10 Lvl:2 Sev: R
Sample _: 125 Ac : 2 Re : 5 Sample : 10 Ac: 0 Re : 1
ltem Specification OK /NG Item Specification OK /NG
1 Scratch 125 /7 0 1 Rated Load Current 60 ~ 90 mA : Upside-up/down |10 / 0
2 Wrinkle 125 /1 0 2 NRRO over all 0.050 mm. max. 10 /0
3 Dent 125 /1 0 3 Flying Height 7.3 ~ 11,8 mm (Upside - up) 10 / 0
4 Blister 125 /1 0 4 Flying Height 7.6 ~ 12.7 mm (Upside - down) 10/0
5 Chip 125 / 0 5 Weight 43.4 g. max. 100/0
6 Burr 125 1 0 1. -
7 Adhesive Stick 125 / 0 || ) - 1
8 Dirty Spot 125 / 0
9 Foreign Matter Stick y 125 / 0 || Result [ X ] Within spec. [ 1 Outoispec.
10 Corrosion 1 125 / 0O }{ Defect Description :
11 Porosity 125 / 0O
12 Contamination 125 / 0
13 Other . 125 / 0 || Remark : Characteristic sampling from.
Cav. K6P1 = 1pc(1),86D1=1pc(2),K6RE=1pc(3),S6C2 =1 pc{4),
Result { X ] Within spec. [ 1 Outofspec. 5693 =1 pc(5), 5692~ 1 pc(6).$6101=1pc(7),S6D4 = | pc (8),
Defect Description : $6102 =1 pe(9), 5683 = I pe(10).
Remark : Appearance sampling from. Contamination  AQL :N=3 Lvi: 2 Sev: N
Cav. K6P1 = 10 pcs, S6D1 = 10 pes , K6R1 = 10 pes, S6C2 = 10 pes Sample : 3 Ac : 0 Re : |
8693 =9 pes, §692 =9 pes , $6101 =9 pes, S6D4 = 9 pes, S6102 =9 pes jtem Specilication OK /NG
$683 = 10 pos , W6K2 = 10 pes, W6Q2 = 10 pes . W6H L = 10 pes . i LPC 3/0
Result [ X | Withinspec. [ ] Outofspec.
Dimension AQL :N=10 Lvl:2 Sev: R Defect Description
Sample : 10 Ac : 0 Re: 1 -
Item Speci i OK /NG
[ 20.00 - 0.007/ - 0.023 mm. 10 / 0 }{Remark :
2 Hub Height 1.364 + 0.035 mm. 10 /0 o
3 RRO (A) 0.010 mm, max, 10 /0
4 RRO (R) 0.005 mm. max, 100/0
5 8-M3 10 /0
6 13-M2 1070
7 3-ML6 10 / 0 [} Outgoing Data
8 76.6 + 0.1 (Left from ton) 10 / 0
9 76.6 + 0.1 (Right from top) 10 / 0
10 14.0 + 0.1 (Lef from top) 10 /0 Result [ X ] Within spec. { 1 Outofspec.
n 14.0 + 0.1 (Right from top) 10/ O || Defect Description :
| Result [ X 1 Within spec. [ ] Outofspec. Remark :
Defect Description :
Remark : Dimension sampling from.
Cav. K6P1= 1pc(1),S6D1 =1pc(2),K6R1=1pc(3),S6C2=1pc(4),
$693 = 1 pc(5), $692 =1 pc(6),56101 = 1 pc(7),S6D4 =1 pc (8}, EinalResult [ X1 Accept [ 1T CAC [ 1 Reject
§6102 = 1 pc(9), $683 = 1 pe(10).
Prepared Checked Approved
Disteibution. {1 MC ] PUR 11 SQE Ms.Sunantha U.
[ ] PDE [ 1 PCE

Reference : FTFm 100/1QA40-007 T (latest rev.)
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SOURCE INSPECTION REPORT

{ I FIRST LOT CONFIRMATION REPORT  [X] MATERIAL INSPECTION REPORT Page: 1/ 1
Source No. 337
Model Degree of important A
Part Name ACTUATOR BLOCK Inspect Mcethod Usual Inspection e
Drawing No. CA06531-E621 Change of Inspect
Rev. 13 Specification FTFm 125 /1QA40 - 009 T (latest rev.)
Supplicr FwHawes C Source Q'ty 17,592 pes. )
Inspection Date MAR /24 /2007 Lot No. : PIV M80-07-3/253
Started Time 02.00 AM PMf Cav. SA, 2B, 6B, 3C,4D
Finished Time 04.00 AM /(M)
Inspector Ms.Sayfon N. Other
[ INSPECTION DATA |
Appearange AQL :065% Lvl:2 Sev: R Characteristic AQL :N=10 Lvl:2 Sev: R
Sample : 125 Ac : 2 Re : § Sample : 10 Ac:0 Re:|
Item Specification OK /NG Item Specification OK /NG
1 Coil - 125 / 0 1 R 6.071 +/- 5% ohm. 10 /7.0
2 Burr 125 1 0
3 Dirty 125 / 0
4 Scratch 125 / 0 |
S Over flow of adhesive remain 12 / 0
6 Solder dross, splash 125 /7 0
7 FPCA Damage 125 / 0
8 FPCA Pecling 125 / 0O
9 Other B 125 / 0 }|Result {__]  Within spec. [ ] Outofspec.
o i Defect Description : .
Remark : Characteristic sampling from.
Cav. 5A =2 pes(i-2) , 2B = 2 pes(34) , 6B = 2 pes(5-6)
Result { X ] Within spec. [ ] Outofspec. 3C =2 pes(7-8) , 4D ='2 pes(9-10).
Defect Description :
Remark : Appearance sampling from, ntaminati AQL :N=3 Lvl: 2 Sev: N
Cav.5A =25 pes, 2B = 25 pes, 6B = 25 pes , _Sample : 3 Ac : 0 Re : 1
3C=25pcs, 4D = 25 pes. Item Specification OK /NG
1 LPC 3 /70
Result { X ] Within spec. [ ] Outofspec.
Dimension AQL :N=10 Lvl:2 Sev: R Defect Description : 2
Sample : 10 Ac: 0 Re: | 1 L T N 0000
Item Specification OK /NG
1 $2.28+/-0.008 mm, R 10 / 0 }{Remark :
2 48 +01mm. 10 /0 ] 4 .. 2@
3 3.86 + 0.1 mm, e 10 /7 0 i
4 6.021 + 0.03 mm, 10 / 0
5 3.546 + 0.03 mm, 10 /7 0
6 4.276 + 0.03 mm. i0 /7 ¢
7 1.801 +0.03 mm. 10 /0 Outgoing Data
Result [ X ] Within spec. [ ] Outofspec.
Defect Description :
Result [ X ] Withinspec. [ ] Outofspec. Remark :
Defect Description :
Remark : Dimension sampling from.
Cav. 5A =2pcs(1-2) , 2B = 2 pcs(3-4), 6B = 2 pes(5-6) ,
3C =2 pes(7-8) , 4D = 2 pes(9-10). Final Result [ X1 Accept [ 1} CAC [ 1 Reject
Prepared Checked Approved
Distristion. [ 1 MC {1 PR [Isqt Ms.Sayfon N.
[ ] PDE [] PCE

Reference : FTFm 100/1QA40-007 T (iatest rev.)
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SOURCE INSPECTION REPORT

[ 1 FIRST LOT CONFIRMATION REPORT | X| MATERIAL INSPECTION REPORT Page: 1! l‘
Source No. 958
Model Degrec of important A
Part Name ACTUATOR BLOCK Inspect Method Usual Inspection
Drawing No. CAO06531-E621 Change of Inspect
Rev. 13 Specification FTFm 125/ IQA40 - 009 T (latest rev.)
Supplier drmanieei D Source Q'ty 8.400 pcs.
Inspection Date MAR /24 /2007 Lot No. : C2007, C2107
Started Time 08.00 / PM | Cav.
Finished Time 09.30 / PM
Inspector Ms.Nattanun J. Other
[ INSPECTION DATA |
Appearance AQL :065% Lvl:2 Sev: R Characteristic AQL :N=10 Lvi:2 Sev: R
Sample : 80 Ac : 1 Re : 4 Sample : 10 Ac : 0 Re : 1
ftem Specification OK /NG Item Specification OK / NG
1 Coil 80 / 0 1 R 6.071 +/- 5% ohm, 10 /7 0
2 Burt 80 / 0
3 Dirty 8 / 0
4 Scratch 80 / 0
5 Over flow of adhesive remain 80 / 0 o
6 Solder dross, splash 80 /0
7 FPCA Damage 80 /0
8 FPCA Peeling 80 / 0
9 Other 80 / 0 Result f X ] Withinspec. [ ] Outofspec.
Defect Description :
Remark : Characteristic_sampling from.
Result _ { X ] Within spec. {__] Outofspec. Cav. C2007 = S pes(1-5)
Defect Description : C2107 = 5 pes(6-10)
Remark : Appearance sampling from. Contamipation AQL :N=3 Lvl: 2 Sev: N
Cav. C2007 = 40 pcs Sample : 3 Ac : 0 Re : |
C2107 = 40 pcs Item Specification OK /NG
I LPC 3 /0
Result [ X ] Withinspec. [__) _Outofspec.
Dimension AQL :N=10 Lvl:2 Sev: R Defect Description :
Sample : 10 Ac : 0 Re : |
Item . Specification OK /NG
1 @ 2.28+/-0.008 mm. 10 / 0 HRemark :
2 | am6s0lmm 10 /70
3 3.86+01mm. 10 /0
4 6.021 +0.03 mm. 10 /0
5 3.546 + 0.03 mm. 10 /0
6 4.276 +0.03 mm. 10 /0
7 1.801 +0.03 mm. o 10 / 0 ]| OQutgoing Data
Result [ X) _Within spec. [ ] Outofspec.
Defect Description :
Result ((X_) Within spec. [ ] Outofspec. Remark :
Defect Description :
Remark : Dimension sampling from,
Cav. C2007 = 5 pes(1-5)
C2107 = S pcs(6-10) Final Result { X] Accept [ ] CAC [ ] Reject
Prepared Checked Approved
Distributt 1 MC 11 PUR T 1SQE Ms.Nattanun J.
[ ] PDE [] PCE

Reference : FTFm 100/1QA40-007 T (faiost rev.)
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SOURCE INSPECTION REPORT I

| I FIRST LOT CONFIRMATION REPORT | X] MATERIAL INSPECTION REPORT Page: 1/ ]‘
Source No. 280
Model Degree of important A
Part Name COVER ASSY Inspect Method Usual Insp
Drawing No. CA06499 - E260 Changc of Inspect
Rev. 03 Specification FTFm 125 / 1QA40 - 009 T (latest rev.)
Supplier Fwnawios? E Source Qty 60,000 pes.
Inspection Date MAR /24 /2007 Lot No. : HG3MAIBG, HG3IMA1CG
Started Time 09.20 AM [BM)| Cav. -
Finished Time 1130 AM /(M)
Inspector Ms.Jutarat A. Other  :
[ INSPECTION DATA |
Appearance_ AQL :065% Lvl:2 Sev: R Characteristic AQL Lvi: Sev:
Sample : 200 Ac : 3 Re : 6 Sample : Ac : Re :
Item Specification OK /NG Item Specification OK /NG
| Burr 200 / 0 /
2 Scratch 200 / O
3 Dent 200 / O
4 Plating surface 200 / O
5 Packing peeling 200 / O
6 Packing tuming up 200 / O et
7 Packing gap 200 / 0 -
8 Adhesive glue excess 200 / 0
9 Fiber contamination 200 / 0 || Resutt [ ] Within spec. [ ] Outofspec.
10 Foreign matter 200 / 0 || Defect Description :
1 Blister 200 / 0 | - 0
12 Contamination 200 / O
13 Damag, 200 / O [ Remark :
14 Other defect 200 / 0
Result [ X ] Within spec. [ ] Outofspec.
Defect Description :
Remark : Appearance sampling from. Contamination AQL :N=3 Lvl: 2 Sev: N
Lotno. HG3MAIBG = 100 Pcs. Saﬂplc ;3 Ac : 0 Re : |
HG3MAICG = 100 Pcs. Item Specification OK /NG
] 1 LPC 3 /0
Resuit { X ] Within spec. [ ] Outofspec.
Dimension AQL :N=10 Lvl:2 Sev: R Defect Description :
Sample : 10 Ac : 0 Re : 1
Item Specification OK /NG
1 874 +-0.1 10 / 0 |}Remark : N
2 66.6 +-0.1 1070 o
3 47.44 +/-0.1 10/0
4 2.1 +-0.1 10 /0
s 23,875 +-0.1 10 /0
6 64.25 +/-0.1 10 /0
7 64 +-0.1 10 / 0 || Outgoing Data
8 68.45 +/-0.15 10 / 0
9 47.66 +/-0.1 10 /70
10 87.8 +/-0.1 10 / 0 Result [ X ] Within spec. [ ] Outofspec.
Defect Description :
Result [ X ] Within spec. [ ] Out of spec. Remark :
Defect Description :
Remark : Dimension sampling from.
Lotno. HGIMAIBG =5 Pcs. (1-5)
HG3MAICG = 5 Pcs. (6-10) FinalResult [ X ] Accept [ ] CAC [ 1 Reject
Prepared Checked Approved
Distributl 1 MC 1 PUR T 1SQE Ms.Jutarat A.
{1 PDE 1 PCE

Reference : FTFm 100/1QA40-007 T (latest rev.)
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[

SOURCE INSPECTION REPORT

t [ FIRST LOT CONFIRMATION REPORT

{X | MATERIAL INSPECTION REPORT

Page: 1/
Sourcc No. 456

Modc) . — e Degree of important A
Part Name COVERASSY R 7? . Inspect Method Usual Inspection
Drawing No. CA06499 - E260 o Change of Inspect
Rev. e i Specification FTFm 125/ 1QA40 - 009 T (latest rev.)
Supplier Frnavions F Source Qty 26,000 pes.
Inspection Date MAR /24/2007 Lot No. : 0853-130207-A12
Started Time 08.50 /PM JCav. - o
Finished Time 030 . / PM o
Inspector Ms.Laorsri § o Other  :
[ INSPECTION DATA |
Appearance AQL 1 065% Lvl:2 Sev: R Characteristic AQL : Lvi: Sev:
Sample : 125 Ac : 2 Re : § Sample : Ac : Re :
Item Specification OK /NG ltem Specification OK /NG
] Burr o 125 / 0 _ /
2 Scratch e 125/ 0 o e _
3 Dent 125 /7 0
4 Plating_surface 3 . 125 / 0 . =
5 Packing peeling 125 /0
6 Packing_tuming up [ I 2 I I | N _
7 Packing gap o qnrso e
8 Adhesive glue excess e 1125 /.0 |
9 Fiber cor ion o 125 / 0 Result [ ] Within spec. { ] Outofspec.
10 Foreign matter o LS 125 / O || Defect Description :
1 Blister o 1125 /.0 o [ . .
12 Contamination __. 125 /. 0
13 Damage r 125 7 0 |} Remark :
14 Other defect 125 / 0
Result [ X 1 Within spec. { ] Outofspec.
Defect Description : . ¥ — 1l
Remark : - Contamination AQL :N=3 Lvl: 2 Sev: N
Sample : 3 Ac : 0 Re : 1
oo Item Specification OK /NG
. -l 5 1 | LpC 3 /70
Result [ X ] Within spec. { ] Outofspec.
Dimension AQL :N=10 Lvl:2 Sev: R Defect Description :
Sample : 10 Ac : 0 Re : | _
Item Specification OK /NG
1 874 +-0.01 1 10 /7 0 |[Remark :
2 66.6 +/-0.1 ol a1oro] . B
3 4744 +/-0.1 10 /0
4 2.1 +-0.1 10 /0
5 23.875 +-0.1 10 /0
6 64.25 +/-0.1 10 /70
7 64 +-0.1 . 10 /0 Outgoing Data
8 68.45 +/-0.15 10 /0
9 47.66 +/-0.1 10 / 0
10 87.8 +/-0.1 . 10 /0 Result [ X ] Within spec. [ ] Outofspec.
Defect Description :
Result [ X ] Withinspec. [ ] Outofspec. Remark :
Defect Description :
Remark :
FinalResult [ X 1 Accept [ ] CAC [ ] Reject
Prepared Checked Approved
Ditclbution. [ 1 MC U1 PR [1sQE Ms Laorsri S.
[] PDE [] PCE

Reference : FTFm 100/1QA40-007 T (latest rev.)
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l SOURCE INSPECTION REPORT

[ I FIRST LOT CONFIRMATION REPORT [ X ] MATERIAL INSPECTION REPORT Page: 1 /1
Source No. 314

Modcl e Degrec of important A
Part Name MAGNET CIRCUIT . Inspcct Mcthod Usua! Inspcction
Drawing No. CAD6209 - 5713 N Change of [nspect
Rev. O Specification FTFm 125 / 1QA40 - 009 T (latest rev.)
Supplier Frmawees G Source Q'ty 72,000 pes.
Inspection Date :  MAR/23 /2007 LotNo.:  17319IT, 173201T
Started Time  :  04.20 AM /@PM[Cav.
Finished Time  :  05.50 AM /PM) s
Inspector : Ms.Poonsuk B. - Other
| INSPECTION DATA |
Appearance AQL :065% Lvl:2 Sev: R Characteristic AQL : N=10 Lwl:2 Sev: R
Sample : 200 Ac : 3 Re : 6 Sample : 10 Ac : 0 Re : |
Item Specification OK /NG Item Specification OK / NG
1 Burr 200 / O 1 BL max 0.795 +/- 5% 10 /70
2 Magpnetic defects e 200 / 0 e
3 Surface treatment 200 /0 3
4 Bond - 200 /7 0 {1 =
e Result [ X ] Within spec. [} Outofspec.
(L || Defect Description :
Remark : Characteristic sampling from.
Lotno. I73191T = § pesd 1-5)
Result [ X ] Within spec. { ] Outofspec. o [73201T = 5 pes. (6-10)
Defect Description : —n. . rreE T
Remark : Appearance sampling from. Contamination AQL :N=3 Lvl: 2 Sev: N
Lotno. 173191T = 100 pcs. o Sample : 3 Ac : 0 Re :1
173201T = 100 pes. Item Specification OK /NG
. | LPC 3 /70
Result [ X ] Within spec. [ ] Outofspec.
Dimension AQL N=10 Lvi:2 Sev: R Defect Description :
Sample : 10 Ac : 0 Re : 1
Item Specification OK /NG
1 .14 max 10 /0 Remark : o
2 1.82 max 10 /70 &
3 3.14 min 10 / 0 e
o OQutgoing Data
e w_;_‘ki T ”7_ _7 7_;j_7l ri :—:__~__ Result { X ] Within spec. [ ] Outofspec.
_____ Defect Description :
Result { X ] Within spec. [ ] Outofspec. Remark :
Defect Description :
Remark : Dimension sampling from.
Lotno. I73I9IT =5 pes1-5)
173201T = 5 pes. (6-10) Final Result [ X1 Accept [ 1 CAC [ ] Reject
Prepared Checked Approved
Distributi (1 MC 11 PUR [ 1SGE Ms.Poonsuk B.
[ ] PDE [1 PCE

Reference : FTFm 100/1QA40-007 T (latest rev.)
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I SOURCE INSRECTION REPORT

| | FIRST LOT CONFIRMATION REPORT | X ) MATEREAL INSPECTION REPORT Page: 1 /1
Source No. 281 ‘
Model ~ Degree of important A
Part Nam¢ STOPPER ASSY _ ; Inspect Method Usual Inspection
Drawing No. CA06209 - 5722 B e Change of Inspect
Rev. o o Specification FTFm 125 /1QA40 - 009 T (latest rev.)
Supplicr Fvinawens H Source Q'ty 78,000 pes.
Inspection Date MAR/24/2007 Lot No. : AT2161T, AT2163T
Started Time 03.00 AM PM)| Cav.  :
Finished Time 0450 AM /(M)
Inspector Ms.Gesomn N. . Other  :
I INSPECTION DATA I
Appearance AQL 1 065% Lvl:2 Sev: R Characteristic AQL Lvi: Sev:
Sample : 200 Ac : 3 Re : 6 Sample : Ac : Re :
Item Specification OK /NG Item Specification OK /NG
! Burr o 200 / 0 o /
2 Scratch e 200 / 0 e
3 Corrosion_ B N 200 / 0 | o
4 Contamination ~ 200 / 0
D Result [ 1 Withinspee. [ ] Outofspec.
R o R r Defect Description :
e b e f|Remark : - oy W o
Result { X ] Within spec. [ 1 Outofspec.
Defect Description :
Remark : Appearance sampling from. Contamination AQL :N=3 Lvi: 2 Sev: N
Lotno, AT2161T = 100 pcs. LI Sample : 3 Ac : 0 Re:1
A72163T = 100 pcs. - item Specification OK / NG
e - . | ! LPC F_ F 3 /0
Result { X ] Within spec. [ ] Outofspec.
Dimension AQL N=10 Lvl:2 Sev: R Defect Desceription :
Sample : 10 Ac : 0 Re : |
Item Specification OK /NG
1 3.655 + 0.2 mm. B 10 / 0 f]Remark :
2 1.7 4+ 0.05 mm. - . 10 /0
3 1.29 + 0.05 mm. 10 /70
4 0.5 +0.05 mm. 10 /0
M 0.95 + 0.05 mm. 10 7 0
6 1,25 + 0.05 mm. 10 /0
7 1.6 £ 0.05 mm. 10 /0 Outgoing Data
8 1.85 + 0.1 mm. 10 /7 0
9 0.15 +0.05 mm. o 0 /0
R e Result { X ] Within spec. [ ] Outofspec.
e | ____]j Defect Description :
Result [ X ] Within spec. [ ] Outofspec. Remark :
Defect Description : o
Remark : Dimension sampling from.
Lotno. AT2161T = 5 pes(1-5)
AT2163T = 5 pcs. (6-10) Final Result [ X1 Accept [ 1] CAC [ 1 Reject
Prepared Checked Approved
Distibution. [ 1 MC [1 PR [1SQE Ms.Gesom N.
[ ) PDE ] PCE

Reference : FTFm 100/10)A40-007 T (latest rev.)
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SOURCE INSBECTION REPORT |

I I FIRST LOT CONFIRMATION REPORT 1 X | MATERIAL INSPECTION REPORT Page: 1 /1
Source No. 319
Model o e Degree of important A
Part Namc ) ; B : o Inspect Method Usual Insp
Drawing No. e Change of Inspect
Rev. L e Specification FTFm 125 /1QA40 - 009 T (latest rev.)
Supplicr Frnatoioe; | ) o Source Q'ty 42,000 pes.
Inspection Datc MAR/24/2007 ) o Lot No. : L73203T
Started Time 0840 e AM APM){ Cav. A,B,C,D
Finished Time oo o AM /(M) -
Inspector Ms.Preeya P. o Other -
[ INSPECTION DATA |
Appearance AQL :065% Lvl:2 Sev: R Characteristic AQL Lvl: Sev:
Sample : 200 Ac : 3 Re : 6 Sample : Ac : Re :
Item Specification OK /NG Item Specification OK /NG
1 Contamination o 200 / 0 /
2 Burr e 200 /0 _
3 Blister 200 / 0O
4 Fiber : 200 / 0
5 Chip e 200 / 0
6 Crack I _ |20 /0 .
7 Scratch o B 200 /0 () o
8 Dent e B 200 / 0O
9 Deform . e 200 / 0 Result { ] Withinspec. [ ] Outofspec.
10 _Gate remainder o ___§ 200 / O M Defect Description : o
Remark :
Result [ X ] Within spec. [ ] Outofspec.
Defect Description : .
Remark : Appearance sampling from, s & Contamipation  AQL :N=3 Lvl:2 Sev: N
Cavno. A = 50 pes. r __Sample : 3 Ac : 0 Re : |
B = 50 pcs. e = B Item Specification OK /NG
C = 50 pes. & WY . i 1 LPC 3 /0
D = 50 pcs.
Result [ X ] Within spec. [ ] OQutofs
Dimension AQL :N=10 Lvi:2 Sev: R Defect Description :
Sample : 10 Ac : 0 Re : 1|
Item Specification OK /NG
1 2.7+ 0.025 mm. 10 /7 0 Remark :
2 R34.38 +0.05 mm. - 10 /0 — &
3 3.686 +0.025 mm. 10 /7 0
4 3.276 + 0.025 mm. 10/ 0 | i
s 2.081 + 0.025 mm, B 10 /0
6 1.671 +0.04 /- 0.01 mm, B o 10 /0
7 0.804 + 0.025 mm. ..l 10/ 0 }fQutgoing Data
8 0.394 +0.025 mm. T
9 1.211 +0.01 /- 0.04 mm. o 10 /0
10 0.80} +0.025 mm, . i0 /0 Result [ X] Within spec. [ ] Outofspec.
. Defect Description :
Result { X ] Within spec. [ ) Outofspec. Remark :
Defect Description :
Remark : Dimension sampling from.
Cavno. A =50 pes. (1-2)
B = 50 pcs.(3-5) ~ Final Result [ X1 Accept [ ] CAC [ 1 Reject
C = 50 pes. (6:8) _
D = 50 pes.(9-10) Prepared Checked Approved
Distrlbugion. ] MC [1  PUR  []sQE Ms.Preeya P.
[ ] PDE [ PCE

Reference : FTFm 100/1QA40-007 T (latest rev.)
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SOURCE INSEECTION REPORT |

L

| 1 FIRST LOT CONFIRMATION REPORT [ X | MATERIAL INSPECTION REPORT Page: 1 /1
Source No. 332
Modcl Degree of important A
Part Name RAMP Inspect Method Usual Inspection
Drawing No. CA06531-4071 Change of Inspect
Rev. 05 Specification FTFm 125 /1QA40 - 009 T (latest rev.)
Supplier w003 J Source Q'ty 58,000 pes.
Inspection Date MAR/24/2007 Lot No. : 070224
Started Time 09.00 AM /@ Cav. E,F,G.H
Finished Time 1030 AM /GBM)
Inspector Ms.Sangian V, Other  :
[ INSPECTIONDATA |
Appearance AQL :065% Lvl:2 Sev: R Characteristic AQL : Lvl: Sev
Sample  : 200 Ac : 3 Re : 6 Sample : Ac : Re :
Item Specification OK /NG Item Specification OK /NG
1 Contamination 200 / O /
2 Bumr 200 / 0 I
3 Blister 200 / 0
4 Fiber 200 / 0 i
5| chip_ - 200/ 0] e
6 Crack 200 / O
7 Scratch 200 / O
8 Dent 200 / O
9 Deform 200 / 0 ||Result { ] Within spec. [ ] Outofspec.
10 Gate remainder 200 / O j| Defect Description :
Remark :
Result { X ] Withinspec. { 1 Outofspec.
Defect Description :
Remark : Appearance sampling from. o Contamination AQL :N=3 Lvl: 2 Sev: N
Cavno. E=50pes. = Sample : 3 Ac : 0 Re : |
_ F = 50 pes. Item Specification OK /NG
G = 50 pcs. " " & 1 LPC 3 /0
H = 50 pcs.
Result { X ] Within spec. f ] Outofspec.
Dimension AQL IN=10 Lvi:2 Sev: R Defect Description :
Sample : 10 Ac : 0 Re : |
Item Specification OK /NG
1 2.7 +0.025 mm. 10 /70 Remark :
2 R34.38 + 0.05 mm. 10 /0
3 3.686 + 0.025 mm, 10/ 0
4 3.276 + 0.025 mm. 10 /70
5 2.081 +0.025 mm. 10 / 0
6 1.671 +0.04 /- 0.01 mm. 10 /0
7 0.804 + 0.025 mm. 10 / 0 |j Outgoing Data
8 0.394 + 0.025 mm. 10 /0
9 1.211 +0.0% /- 0.04 mm. 10/ 0
10 0.801 +0.025 mm. 10 /0 Result [ X ] Within spec. [ ] Outofspec.
. Defect Description :
Result { X 1 Within spec. [ ] Outofspec. Remark :
Defect Description :
Remark : Dimension sampling from.
Cavno. E = 50 pes. (1-2)
F = 50 pes.(3-5) FEinal Result [ X1 Accept [ 1] CAC [ ] Reject
G = 50 pes. (6-8)
H = 50 pcs. (9-10) Prepared Checked Approved
Distribatt 1 MC 11 PUR T 1 SQE Ms.Sangian V.
{ ] PDE [] PCE

Reference : FTFm 1001QA40-007 T (latest rev.)
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|

SOURCE INSEECTION REPORT

[ 1 FIRST LOT CONFIRMATION REPORT {X] MATERIAL INSPECTION REPORT Page: 1 /1
Source No. 5§32
Model . Degree of important A
Part Name LATCH ASSY Inspect Method Usual Inspection
Drawing No. CA06209-4723 o . Change of Inspect
Rev. 0 Specification FTFm 125 /1QA40 - 009 T (fatest rev.)
Supplier Frnatieed K Source Q'ty 40,000 pes. )
Inspection Date MAR/24/2007 Lot No. : 0702809
Started Time 08.50 /PM [Cav. -
Finished Time 10.10 / PM
Inspector Ms.Mayuret B. Other
[ INSPECTION DATA |
Appearance_ AQL :065% Lvi:2 Sev: R Characteristic AQL Lvl: Sev:
Sample _: 125 Ac : 2 Re : 5 Sample : Ac : Re :
ftem Specification OK /NG Item Specification OK /NG
1 Burr 125 / 0 B /
2 Scratch 125 / 0 o
3 Corrosion 125 /7 0
4 Contamonation 125 / 0
Result [ ] Withinspec. [ ] Outofspec.
o Defect Description :
Remark :
Result [ X ] Within spec. { ] Outofspec.
Defect Description :
Remark : Contamination AQL :N=3 Lvl: 2 Sev: N
Sample : 3 Ac : 0 Re : 1
Item Specification OK /NG
1 LPC 3 /0
Result [ X ] Within spec. { ] Ouvtofspcc.
Dimension AQL :N=10 Lvl:2 Sev: R Defect Description :
Sample : 10 Ac : 0 Re : |
Itcm Specification OK /NG
1 0.71 £ 0.05 mm. 10 / 0 |{Remark : .
2 0.89 +0.05 mm. 10 /0 =T N -
3 0.2 + 0,05 mm, 10/ 0 _
4 L.1+0.05 mm. 10 /0
5 2.7 +0.05 mm. 10/70
6 1.06 + 0.015 mm. 0 /0
7 10 / 0 {}Outgoing Data
Result [ X ] Within spec. [ ] Outofspec.
Defect Description :
Result { X ] Within spec. [ ] Outofspec. Remark :
Defect Description :
Remark :
FinalResult [ X1 Accept [ 1 €AC [ 1 Reject
Prepared Checked Approved
Distribution. {1 MC U1 PR [IsQE Ms.Mayuret B.
[ ] PDE [] PCE

Reference : FTFm 100/IQA40-007 T (latest rev.)
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SOURCE INSEECTION REPORT

[ 1 FIRST LOT CONFIRMATION REPORT [X] MATERIAL INSPECTION REPORT Page: 1 /1
Source No. 532
Model Degree of important A
Part Name LATCH LEVER Inspect Method Usual Inspection
Drawing No. CA06062-4014 Change of Inspect
Rev. 09 Specification FTFm 125/ IQA40 - 009 T (latest rcv.)
Supplicr Frnawens M Source Q'ty 38,600 pes.
Inspection Date MAR /2372007 Lot No. : 0702809
Started Time 08.30 / PM |Cav.
Finished Time 09.40 / PM
Inspector Ms.Penpuk B. Other
[ INSPECTION DATA |
Appearance AQL :065% Lvl:2 Sev: R Characteristic AQL : Lvl: Sev
Sample  : 125 Ac : 2 Re : § Sample : Ac : Re :
Item Specification OK /NG Item Specification OK /NG
] Burr 125 / 0 /
2 Scratch L 125 / 0
3 Corrosion 125 / 0
4 Contamination 125 / 0
5 Foreign matter 125 / 0
6 Deformation 125 / 0
7 Damage 125 7/ 0
8 Dent 125 / 0
9 Other 125 /7 0 Result [ 1 Withinspec. [ ] Outofspec.
Defect Description :
Remark :
Result [ X ] Within spec. { ] Outofspec.
Defect Description :
Remark : Contamination AQL :N=3 Lvl: 2 Sev: N
Sample : 3 Ac : 0 Re : |
Item Specification OK /NG
1 LPC 3/70
Result [ X ] Within spec. [} Outofspec.
Dimension AQL (N=10 Lvl:2 Sev: R Defect Description :
Sample : 10 Ac : 0 Re : 1
Item Specification OK /NG
1 21.5 +0.05 mm. 10 / 0 j]Remark :
2 7.38 +0.05 mm. 10 /70
3 0.51 +0.05 mm. 1070
4 26.02 + 0.05 mm. 10 /0
o i Qutgoing Data
T o T [Resute [ X ] Within spec. [ ] Outofspec.
Defect Description :
Result [ X ] Within spec. { ] Outofspec. Remark :
Defect Description :
Remark :
Final Result  { X} Accept [ 1 -CAaC [ 1 Reject
Prepared Checked Approved
Distributlon. (1 MC {1 PR [ 15QE Ms.Penpuk B.
[ ] PDE [ PCE

Reference : FTFm 100/1QA40-007 T (latest rev.)
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[

SOURCE INSPECTION REPORT I

[ I FIRST LOT CONFIRMATION REPORT [X] MATERIAL INSPECTION REPORT Page: 1/ I‘
Source No. 275
Modcl Degrec of important A
Part Name DISK CLAMP Inspect Mcthod Usual Inspection
Drawing No. CA06062-3005 o Change of Inspect
Rev. 14 Specification FTFm 125 /1QA40 - 009 T (latest rev.)
Supplicr FMnawiee; p. Source Q'ty 80,000 pes. ’
Inspection Date MAR /23 /2007 Lot No. : 73071A, 73081B
Started Time 09.00 / PM | Cav.
Finished Time 10.00 / PM
Inspector Ms.Sukunya S. Other
[ INSPECTION DATA |
Appearance. AQL 0 065% Lvl:2 Sev: R Characteristic AQL Lvi: Sev:
Sample : 200 Ac : 3 Re : 6 Sample : Ac : Re :
Item Specification OK /NG Item Specification OK /NG
1 Burr 200 / 0 /
2 Scratch - 200 / 0
3 Corrosion 200 /0
4 Contamination o 200 / 0 |
S Blister o 200 7/ 0 |
[ Peeling _ 200 / 0 o,
7 Foreign matter o B 200 /. 0
8 Deformation 200 / 0
9 Damage 200 / 0 || Result [} Within spec. [ ] Out of spec.
10 Other 200 / O || Defect Description :
Remark :
Result { X ] Within spec. { ] Outofspec.
Defect Description :
Remark : Appearance sampling from. N Contamination AQL :N=3 Lvl: 2 Sev: N
Lotno. 73071A = 100 pcs. — Sample : 3 Ac : 0 Re : 1
T3081B = 100 pes. . = Item Specification OK /NG
a - 1 LPC 3/0
Result [ X ] Within spec. [ ] Ou ofsw:.
Dimension AQL (N=10 Lvl:2 Sev: R Defect Description :
Sample : 10 Ac : 0 Re : 1
Item Specification OK /NG
1 =055 +0.U5 10 /0 Remark : o
2 7 005 - 10 /0 L W OE-T. 8
N Outgoing Data
Result { X ] Within spec. { 1 Outofspec.
Defect Description :
Result [ X ] Within spec. [ ] Out of spec. Remark :
Defect Description :
Remark : Dimension sampling from. _
Lotno. 73071A = 5 pes. (1-5)
73081B = 5 pes. (6-10) FinalResult [ X1 Accept [ ] CAC [ ] Reeat
Prepared Checked Approved
Distribution (1 McC I} PR ( 1SQE Ms.Sukunya .
[ 1 PDE [] PCE

Reference : FTFm 100/1QA40-007 T (latest rev.)
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L

SOURCE INSPECTION REPORT

[ 1FIRST LOT CONFIRMATION REPORT [ X ] MATERIAL INSPECTION REPORT Page: 1 /1
Source No. 685
Model Degree of important A
Part Name DISK SPACER Inspect Method Usual Inspection
Drawing No. CA06499-3002 Change of Inspect
Rev. 04 Specification FTFm 125 / 1QA40 - 609 T (latest rev.)
Supplier FUMa101003 R. Source Q'ty 44,000 pes.
Inspection Date MAR /23 /2007 Lot No. : -
Started Time 08.30 / PM |Cav. -
Finished Time 09.30  PM
Inspector Ms.Pranee k. Other  :
[ INSPECTION DATA |
Appearance AQL :065% Lvl:2 Sev: R Characteristic AQL Lvl: Sev:
Sample : 125 Ac : 2 Re : § Sample : Ac : Re :
Item Specification OK /NG Item Specification OK /NG
1 Burr 125 /1 0 /
2 Scratch 125 / 0 B
3 Corrosion 125 70 4|
4 Contamination 125 /7 0
5 Foreign matter 125 /7 0
6 Diformation 125 / 0
7 Damagy 125 /1 ¢
8 Other 125 /7 0
Result [ ] Within spec. [ ] Outofspec.
Defect Description ;
Remark :
Result [ X ] Within spec. [ ] Outofspec.
Defect Description
Remark : Contamination AQL :N=3 Lvl: 2 Sev: N
Sample : 3 Ac : 0 Re : 1
Item Specification OK /NG
1 LPC 3 /70
Result [ X ] Within spec. { 1 Out of spec.
Dimension AQL N=10  Lvl:2 Sev: R Defect Description :
Sample : 10 Ac : 0 Re : 1
Item Specification OK /NG
1 22.8 +0.1 mm. 10 /0 Remark :
2 20+0.023/0 mm. 10 /0 T reET. L e
3 1.84 + 0.005 mm. 10 /0 F
4 L0002 10./0 _ =
5 /] 0.003 10/0
Qutgoing Data
Result [ X1 Within spee. [ ) Outofspec.
Defect Description : _
Result [ X ] Withinspec. [ ] Outofspec. Remark :
Defect Description :
Remark :
. FinalResult [ X ] Accept [ ) CAC [ 1 Reject
B - Prepared Checked Approved
Distbwtion. [ 1 MC {1 PR [7TsQe Ms.Prance k.
[ 1 PDE {] PCE

Reference : FTFm 100/1QA40-007 T (latest iev.)
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PRI MIUNAOVOINUNNIU = HATIUTINUAYBIA IS SN NS 1NN IUT I
= (11,000 + 10,500 + 10,100 + 9,500 + 8,700 + 7,700 + 8,000 + 7,200 + 7,000) + 9

= 8,855 UINABIABY = 295 UINADTY

sanmusasnulumsiaualnm
8RR TINM IUMITNIIUEIAT = BRTIANTINUYRINITNIIUAD TUX BAI1ANIAMIATTIU
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[ 3 s/
A139% 4l IAINIATRADVFU A IUNIMNA TUADUNGHAIAY WA, 2549

1AM NABUABINVoice NI TELTINLA
Sosudi Funmueesd | $1un Invoice | Aouldszun ssit | wdsldszuw ssi | Aouldszuy ssi | wéeldszny SSI
Base Motor Ass'y A 84 144.2 34.6 12,112.8 2,906.4
Actuator Blocks Ass'y C 187 149.7 34.6 27,993.9 6,470.2
D 186 147.2 34.4 27,379.2 6,398.4
Cover Ass'y E 27 128.7 33.9 3,474.9 915.3
F 53 128.7 33.9 6,821.1 1,796.7
Magnet Circuit G 48 115.2 31.9 5,529.6 1,531.2
Stopper Ass'y H 18 115.2 339 2,073.6 610.2
Ramp I 20 144.6 33.9 2,892.0 678.0
J 12 144.6 33.9 1,735.2 406.8
Latch Ass'y K 13 116.6 32.9 1,515.8 427.7
Latch Lever M 35 116.6 329 4,081.0 1,i51.5
Disk Clamp P 10 101.6 31.9 1,016.0 319.0
Disk Spacer R 30 89.1 309 2,673.0 927.0
59 723 1,642.0 433.6 99,298.1 24,538.4
IMIUENN 00  Flusdeifion

BRI IR AsA01F D UVDINT NI

ATIAMTINUANNA 0T T

8,855 UINABIABY

55.31 e lug

oAU lagsauaaidon = (55.31 x 90) + 8855 = 13.832.9 U noABY

DAOMINUIUAL 8 93 T S1IUIURIY 21 Su

b
IR IMINUNINUA (5798299mM O.T.)=[(8x21)+90] x 60 = 15,480 U

AT INTINURAIAOUIT

v
1A s usUaIU ﬂau‘l%'szuu SSI

=13,832.9 + 15,480 = 0.89 U MABUIT

k4
I3 19 a0 UsUTIU Wﬁﬂi%ﬁ:ﬂﬂ SSI

INWMITITADVAADY

L4
o o U

= 99,298.1 U

= 24,538.4 U

3-2

= 99,298.1 - 24,538.4 = 74,759.7 WA

AU AUTINIUATINTBUNDADY = 74,759.7 x 0.89 = 66,536.1 VIMNABIADY




' v 3/
M @2 namsasnaeuFuduioualufeufiguiou w.e. 2549

13075298 UABInvoice naAsITBU MR
Fodudu Frwmoos | §119u Invoice | Aeuldszuu sst | ndaldszuu ssi | rouldszuu ssi | ndaldszuy ssi
Base Motor Ass'y A 103 144.2 346 14,852.6 3,563.8
Actuator Blocks Ass'y C 184 149.7 34.6 27,544.8 6,366.4
D 220 147.2 34.4 . 32,384.0 7,568.0
Cover Ass'y E 28 128.7 339 3,603.6 949.2
F 51 128.7 339 6,563.7 1,728.9
Magnet CirCL;it G 44 115.2 31.9 5,068.8 1,403.6
Stopper Ass'y H 19 115.2 339 2,188.8 644.1
Ramp 1 18 144.6 33.9 2,602.8 610.2
J 14 144.6 33.9 2,024.4 474.6
Latch Ass'y K 13 116.6 32,9 1,515.8 427.7
Latch Lever M 34 116.6 329 3,964.4 1,118.6
Disk Clamp P 11 101.6 319 1,117.6 350.9
Disk Spacer R 38 89.1 30.9 3,385.8 1,174.2
I 777 1,642.0 433.6 106,817.1 26,380.2
RAIUEINM 90  Faludoiou

fRsIALs I HIRAsADAouvRINITNIY 8,855 UMABIABY
SasimuseedwanedaTug 5531 vInAedalug

8RR W39 IAgsADIADU = (55.31 x 90) + 8855 = 13,832.9 UINABIADY
nanhuues 8 $alue Sauiuien 22 Ju

naw‘mmﬁgmm (AN O.T.) = [(8 x 22) + 901 x 60 = 15,960 11
Sanmuseanuniodenti = 13,8329 < 15960 = 0.86 NAUT,
nawsIaRYTuEIY Aeuldssun s 106,817.1 U9

AT INAOTE Y waeldszuu sSI = 26,380.2 urdi
NAINTRABVAANY = 106,817.1 - 26,380.2 = 80,436.9 U

b4
[ 1

AU AUTINUATITOUNAARS = 80,436.9 x 0.86 = 69,175.7 TR LRI

33



] b ¥
m3fi 3 namsaswTeuFuduvmualudeunsnginy wa. 2549

(23019519 A9VABINvoice nawsABLTINYA
Sodudu Frwmroioos | $1uau invoice | Aouldszuy ssi | ndaldszuw ssi | feuldszun ssi naeldseuy SsI
Base Motor Ass'y A 112 144.2 34.6 16,150.4 3,875.2
Actuator Blocks Ass'y C 210 149.7 34.6 31,437.0 7,266.0
D 243 147.2 34.4 - 35,769.6 8,359.2
Cover Ass'y E 32 128.7 33.9 4,1184 1,084.8
F 51 128.7 33.9 6,563.7 1,728.9
Magnet Circuit G 46 115.2 31.9 5,299.2 1,467.4
Stopper Ass'y H 31 115.2 33.9 3,571.2 1,050.9
Ramp I 14 144.6 33.9 2,024.4 4746
J 9 144.6 33.9 1,301.4 305.1
Latch Ass'y K 11 116.6 329 1,282.6 361.9
Latch Lever M 41 116.6 329 4,780.6 1,348.9
Disk Clamp P 11 101.6 31.9 1,117.6 3509
Disk Spacer R 36 89.1 30.9 3,207.6 I,112.4
59U 847 1,642.0 433.6 116,623.7 28,786.2
niuaIa 90  Flusdoidon

BATINWIIILNAADIADUYBINTNOIN 8855 UIsoiEDY
SATIANTIIUEIIR R T 5531 1maedalug

onTIA I s IwRBIReU = (55.31 x 90) + 8855 = 13,832.9 UINeaiou
nawheuiuas 8 $21ue Swauiuriem 20 Su

navhaLne (399829901 O.T.) = [(8 x 20) + 90 ] x 60 = 15,000 W7}
SasAwssnumisdomsi = 13,832.9 + 15,000 = 0.92 U MABUIN
naRINABLFUE I nouldszuu s = 116,623.7 uafi
namsvaeuud nasldszuy s = 28,786.2 Wi
NNTNABVAIARY = 116,623.7-28,786.2 = 87,837.5 U7

AU AUTIUATINTOUNANRY = 87,837.5 x 0.92 = 80.810.5 U MFBLiBY



v v ¥
159N 94 NANIATIFVFUTIUN LA I ufouTarInu A, 2549

naAsNABUABINVOice AT ABUT MR
fofudau dwnaoiees | $1uau Invoice | Aouldszuy ssi | wdeldszuw ssi | douldszuu ssi | ndaldssuw ssi
Base Motor Ass'y A 118 144.2 34.6 17,015.6 4,082.8
Actuator Blocks Ass'y c 231 149.7 346 34,580.7 7,992.6
D 209 147.2 344 30,764.8 7,189.6
Cover Ass'y E 32 128.7 339 41184 1,084.8
F 49 128.7 33.9 6,306.3 1,661.1
Magnet Circuit G 35 115.2 319 4,032.0 1,116.5
Stopper Ass'y H 27 115.2 33.9 3,110.4 915.3
Ramp I 19 144.6 339 2,747.4 644.1
] 1l 144.6 339 1,590.6 372.9
Latch Ass'y K 12 116.6 329 1,399.2 394.8
Latch Lever M 51 116.6 329 5,946.6 1,677.9
Disk Clamp P 9 101.6 319 914.4 287.1
Disk Spacer R 32 89.1 30.9 2,851.2 988.8
520 835 1,642.0 433.6 115,377.6 28,408.3
AINIUANN 00  $lusreiden

BRI IATINUINALADIADUVDINTT NI

PA5IAITITUAIAADF T

8,855 UMADIABY

55.31 Umaey2 lug

o515 991U TRos WABIABY = (55.31 x 90) + 8855 = 13,832.9 L INADIADY

PA1INIUINAL 8 ¥ TU9 UMY 22 Tu

¥
NAMINUNINNA (395829987 O.T.) = [(8 x 22) + 90 ] X 60 = 15,960 WI¥

DN IANTIURAIABUIN

=13,832.9 + 15,960 = 0.86 UINABUM

9
NAATIVADVYUNIU ﬂeu“l%’szuu SSI

k4
INATIVABUYUTIU ﬂﬁ’\‘ii‘f)"i?,ﬂﬂ SSI

IV TDUIADY

k4
[ J

= 115,377.6 W19

= 28,408.3 117

AU ANTINUATAOUNAARY = 86,969.3 x 0.86 =

-5

= 115,377.6 - 28,408.3 = 86,969.3 117

74,793.6 UIMABIADU




[] Y E 4
A131911 95 AINIATRTUFUFTIUNINYA TR U WO WAL 2549

AR VABUABINVOice AIAsRADLTNYA
Sosudm Fwwmoees | §1uau Invoice | Aouldszuu sst | w145z ssi reuldszuu ssi | wdaldszuw ssi
Base Motor Ass'y A 127 144.2 v 34.6 18{3 13.4 4,394.2
Actuator Blocks Ass'y C 133 149.7 ' 34.6 19,910.1 4,601.8
D 194 147.2 344 . 28,556.8 66736
Cover Ass'y E 38 128.7 33.9 4,890.6 1,288.2
F 55 128.7 339 70785 1,864.5
Magnet Circuit G 49 115.2 319 5,644.8 1,563.1
Stopper Ass'y H 26 1152 33.9 2,995.2 881.4
Ramp I 21 144.6 33.9 3,036.6 711.9
J 9 144.6 33.9 1,301.4 305.1
Latch Ass'y K 12 116.6 32.9 1,399.2 394.8
Latch Lever M 53 116.6 32,9 6,179.8 1,743.7
Disk Clamp P 7 101.6 319 711.2 2233
Disk Spacer R 28 89.1 30.9 2,494.8 865.2
59 752 1,642.0 433.6 102,512.4 25,510.8
AMINUAINIE o0  Fludeidou

SATIANINTIURALADIADUYBIINIIL 8,855 Undeifiow
SATIAIIE A 05 Tag 5531 1 nApdTug
DATIANTINU IAgsINABIADY = (55.31 x 90) + 8855 = 13,832.9 U NADLHOY
nawhamSuas 8 $alue $1wausurhem 21 Su

nawvhauRaa (3302301 O.T.) = [(8 x 21) + 90 ] x 60 = 15,480 17}
Sanfwssandedoudi | = 13,8329 « 15,480 = 0.89 UIMNADUIH
naAs AR T nouldszuu ssI = 102,512.4 u#i
namsnaesuda i dssuy ssI - 25,510.8 W
NAIATNTBUAAAY = 102,512.4 - 25,510.8 = 77,001.6 WIf

y
LYY v

AU AWTINUATIVNBUNAADI = 77,001.6 x 0.89 = 68,531.4 LINABIAOU
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T ¥ b4
MINN 6 naMIasRdevFudimualuifounainmy w.a. 2549

1IAIASDABUABINvoice HARTRABUTINYA
Fosud Fwwaoees | $1uU Invoice | Aouldszuy ssi | wialdszu sst | Aeuldszuu ssi | wdsldszuy ssi
Base Motor Ass'y A 117 1442 346 16,871.4 4,048.2
Actuator Blocks Ass'y C 237 149.7 346 35,478.9 8,200.2
D 242 1472 344 - 356224 8,324.8
Cover Ass'y E 43 1287 33.9 5,534.1 1,457.7
F 42 128.7 33.9 5,405.4 1,423.8
Magnet Circuit G 51 115.2 31.9 5,875.2 1,626.9
Stopper Ass'y H 28 1152 33.9 3,225.6 949.2
Ramp I 18 144.6 33.9 2,602.8 6102
J 12 144.6 33.9 1,735.2 406.8
Latch Ass'y K 15 116.6 32,9 1,749.0 493.5
Latch Lever M 54 116.6 32.9 6,296.4 1,776.6
Disk Clamp P 8 101.6 31.9 812.8 255.2
Disk Spacer R 33 89.1 309 2,940.3 1,019.7
39 900 1,642.0 4336 124,149.5 30,592.8
naNINE 90  Hlueidou

BAIAMIINURTIADIABUYBINTNIIY 8,855 U NARIfEY

Sas A IUa2Ia R a5 T 5531 1 mAes lug
903175 AT INABIADY = (55.31 x 90) + 8855 = 13,832.9 L INABLA DY
nawhiuas 8 F1lue Sy 21 u

navhamLe (5IUAMIA O.T.) = [(8 x 21) + 90 ] x 60 = 15,480 U]
Sasmmssunioaeud = 13,832.9 + 15,480 = 0.89 U MAdUH
nawmsnaeuFudaIy fouldszuu ss1 = 124,149.5 UM
nawmsnAeUsud nisldssuy ss1 = 30,592.8 Ul
NDINTIVABUAAAY = 124,149.5 - 30,592.8 = 93,556.7 U1

ALl ANLSINUATIVAOUTIAAAY = 93,556.7 x 0.89 = 83,265.5 LTNABIABY
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M990 97 namsasedeuFuduiimualufoungaSaiou we. 2549

1NATIVADUABINVoice naAsIdR LT MR
Fosudu dwwaeioes | §1u3u Invoice | fouldszuu ssi | wdaldszuu sst | douldszuu ssi | wdaldszuy ssi
Base Motor Ass'y A 114 144.2 34.6 16,438.8 3,944.4
Actuator Blocks Ass'y C 213 149.7 34.6 31,886.1 7,369.8
D 278 147.2 344 . 40,921.6 9,563.2
Cover Ass'y E 37 128.7 33.9 4,761.9 1,254.3
F 35 128.7 339 4,504.5 1,186.5
Magnet Circuit G 62 115.2 31.9 7,142.4 1,977.8
Stopper Ass'y H 30 115.2 339 3,456.0 1,017.0
Ramp I 26 144.6 339 3,759.6 881:4
J 20 144.6 339 2,892.0 678.0
Latch Ass'y K 18 116.6 329 2,098.8 592.2
Latch Lever M 63 116.6 329 7,345.8 2,072.7
Disk Clamp P 6 101.6 319 609.6 191.4
Disk Spacer R 37 89.1 30.9 3,296.7 1,143.3
I 939 1,642.0 433.6 129,113.8 31,872.0
HAVIINUAIM 90  Falusdeifion

oATIATINURAsdoouvanTneY 8,855 U ndeifoy
SasmssudIwaweds Iug 5531 vnaeslug
BRTIAWIINUAYIINABIADU = (5531 x 90) + 8855 = 13,832.9 UINADIA DU
navheeiuas 8 $alue SuamSurieu 22 u

naw‘imuﬁwm (373829781 O.T.) = [(8 x 22) + 90 1% 60 = 15,960 UI¥
Sasmusiumiodoud = 13,832.9 + 15,960 = 0.86 UIMNADUIN
NS NADUTUTIY Aouldseuu SSI = 129,113.8 ¥l
namsnaeUudy nisldssuy ss = 31,872.0 UM
MIAT/ABVAAAL = 129,113.8-31,872.0 = 97,241.8 U9

14
YY) v

AATY AWTINUATIVAOUNAARS = 97,241.8 X 0.86 = 83,628.0 LINABIROU
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M15191 948 NaIMIATRAVFUAINT e L euTuRY WA, 2549

1701310 AOURBInvoice t?ﬁ?ﬂi?ﬂﬁ@ﬂv‘l’\iﬂﬂﬂ
fofudau Furarvos | $1ua invoice | fouldszuy ssi | wivldszuu ssi | souldseuy ssi | wdaldszuu ssi
Base Motor Ass'y A 109 144.2 346 15,717.8 3,771.4
Actuator Blocks Ass'y C 211 149.7 34.6 31,586.7 7,300.6
D 245 147.2 34.4 - 36,064.0 8,428.0
Cover Ass'y E 37 128.7 339 4,761.9 1,254.3
) F 26 128.7 33.9 3,346.2 881.4
Magnet Circuit G 53 115.2 31.9 6,105.6 1,690.7
Stopper Ass'y H 21 115.2 339 2,419.2 711.9
Ramp [ 32 144.6 339 4,627.2 1,084.8
J 20 144.6 33.9 2,892.0 678.0
Latch Ass'y K 29 116.6 329 3,381.4 954.1
Latch Lever M 46 116.6 329 5,363.6 1,513.4
Disk Clamp P 3 101.6 319 304.8 95.7
Disk Spacer R 49 89.1 309 4,365.9 1,514.1
3 881 1,642.0 433.6 120,936.3 29,878.4
PAINUEIA 90 %"ﬂmdmﬁau

SRR MTINURTsAoRoUYRINTNIY 8,855 UIMABIADY
SasAnsIUarIaIded Tug 5531 1MApH T
913U 1AETIWADIADY = (55.31 x 90) + 8855 = 13,832.9 UINADIADU
pavhaiues 8 $2lue SwauSushe 19 u

nmv‘imu“ﬁwm (3WAMINTO.T.) = [(8 x 19) + 90 ] x 60 = 14,520 WA
Sanaussunivaeu = 13,8329 = 14,520 = 0.95 U MABUIT
nams T fouldszuu ssI - 120,936.3 UM

A vTeUS UL Mieldssun SSI = 29,878.4 W
NONINABUAARY = 120,936.3 - 29,878.4 = 91,057.9 WA

¥ .
AU ASIUATIVTOUNAARY = 91,057.9 X 0.95 = 86,505.0 LINABIADY
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Supplier Relationship Management in Inspecting Electronics
Parts of Hard Disk Drive Manufacturer

Ninlawan Choomrit

Department of Industrial Engineering, Faculty of Engineering
Srinakharinwirot University, Nakonnayok 26120, Thailand
Fax: +663 7322606 Email address: ninlawan@swu.ac.th

ABSTRACT
This research aims to study a system of self source inspection (SSI) used in an
incoming quality assurance (IQA) unit of a hard disk drive manufacturer. SSI is a way in .
doing supplier relationship management (SRM) of this company with their suppliers for
inspection component parts in particular. The effect of this system is studied by using
questionnaire and some performances are measured such as inspection time, part storage
area and inspection cost. Conclusions and future direction are also included in this study.

KEYWORDS: Supply Chain, Supplier Relationship Management, Self Source Inspection,
Hard Disk Drive, Electronics Part

1. ELECTRONICS INDUSTRY (CASE STUDY: HARD DISK DRIVE)

Electronics industry plays an important role to economic system of Thailand due to
being topmost industry in earning profit and having capability growth. Studying supply
chain in electronics industry in Thailand, hard disk drive is utilized as a case study since
this product consists of several parts that supply from many suppliers inside and outside
country besides Thailand is a top base in hard disk drive production of the world. A
manufacturer, as a case study, is the second largest company of the world in computer
production under 1S09001:2000, ISO 14001, and TIS/OHSAS 18001 qualification. The
main product of this company in Thailand is hard disk drive (HDD) which all parts are
wholely supplied from suppliers and do assembly in process. There are five models of
HDD for notebook; V40, Z40, M60, M120. J100. In this research V40 is a model in
concern due to high demand. Figure 1 show picture of HDD and its components. All
mechanic parts separating in rank A, B and C are shown in figure 2.

Figure 1 Hard disk drive and its components
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Figure 2 Mechanic parts of HDD separating in rank A, B and C

Latch lever

Ranking Criteria determines from price, level of damage to product, and waste
time to change/fix product. Rank A is considered in our research due to most important
parts for HDD product (expensive, high level of damage and excessive waste time to
chain/fix). In Rank A, mostly in each part, there are two suppliers (see figure 3) to supply
parts with different purchasing rate; for example, actuator block assy, supplier C ships
76% and supplier D ships 24% to company. There are 13 local suppliers and 3 overseas
suppliers (for base motor assy, latch assy and disk clamp).

S )

[ Suzpier M. }—ql $ Latch iever 3.008k spacer

4 Stopper assy H Supowe = !

Sepolier B |-

Figure 3 Suppliers in each part of rank A

Before doing part assembly to be HDD product, all parts shipped from suppliers
must be inspected by Incoming Quality Assurance (IQA) unit of the company. Due to
higher demand, difficulties are revcaled in this unit with insufficient in inspection
operators, part storage area and inspection cost. For inspection procedure. good parts are
shipped to warehouse unit waiting for assembly process while reject parts are returned to
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supplicrs. Reject parts’ procedure shows time and cost loss both for company and for its
suppliers. Collaborative among them is a way in relationship management leading to
better improvement. Therefore the objective of this research is to study an example of
relationship management used in an IQA unit of a hard disk drive manufacturer. |

2. SUPPLIER RELATIONSHIP MANAGEMENT IN ELECTRONICS
SUPPLY CHAIN

Scope of supply chain management deals with management, purchasing, material
requirements, manufacturing management, facilities planning, customer service and
information flow. The aim of managing the supply chain is to achieve a balance between
the goals of high customer service, while keeping low inventory investment and low unit
cost, which are often viewed as conflicting (Stevens (1989)(1990), Balsmeier and Voisin
(1996)). To achieve this balance, the organization should integrate supply chain
management from the external customers’ viewpoint and then manage all horizontal
processes that are needed to provide the customer with added value. One way to develop
supply chain performance is supplier relationship management (SRM). There are many
surveys show relationship management between buyers and suppliers in electronics
industry.

Mclvor et al. (2001) determined whether the principles of lean supply are currently
present between an OEM and its key suppliers in the electronics industry. In particular, the
research focuses on supplier involvement in customer design- activities and joint buver—
supplier cost reduction. Fynes et al. (2005) developed a conceptual framework
incorporating dimensions of SC relationships (such as trust, commitment, adaptation,
communication and collaboration) and quality performance. The model was tested with
data collected from 200 suppliers in the electronics sector in the Republic of Ireland.
Kumar and Krob (2005) reviewed various organizational challenges faced and overcome
by the Solid State Electronics Center, a division of Honeywell, in successfully managing
and establishing a near optimal supply chain framework. Mclvor ez al. (2006) determined
the degree of early supplier involvement (ESI) that exists between a multinational
electronics company and its key suppliers, in terms of depth of integration, information
exchange and buyer—supplier relationships. Krause et al. (2007) investigated the
relationships between U.S. buying firms’ supplier development efforts, commitment,
social capital accumulation with key suppliers, and buying firm performance.

In this research, supplier relationship management is shown in quality inspection
of material (electronics parts) as a supplier certification. Lambert et al. (1998) said one
way that companies might ensure quality is through inspection of incoming materials
parts. Inspection requires human resources, space, and test equipment. In addition,
incoming inventory is tied up or delayed awaiting inspection. For these reason, purchasing
managers have turned to “supplier certification”. In the certification process, the supplier’s
quality levels and processes are closely evaluated by members of the buying company. If
they “pass”, the buying organization no longer inspects that supplier’s incoming material.

3. SELF SOURCE INSPECTION SYSTEM

Self source mspection (SSI) is a system that this company arranges for building
collaborative with suppliers in part inspection. After processing part and quality inspection
by Out Quality Assurance (OQA) unit of suppliers, a final inspection is done at supplier
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site under company’s same inspection procedure instead of shipping parts directly to a
customer (this company). Then source inspection report is done by supplier and is attached
with part shipped to company’s assembly line. The advantage of SSI system is useful both
for the company (reduction in inspection time, operator and cost, and increment in space
for product improvement) and for suppliers (cost reduction and product development via
customer’s inspection procedure) besides leading to strong relationship and involvement.
Figure 4 presents inspection procedure before and after doing SSI system.

Part Production
Part Production U
ﬂ Out Quality Assurance
(0QA)
Out Quality Assurance

(0QA) ,_____-..J\(t ______

i - SSI System i

Company

Incoming Quality Assurance

(1QA) : Assembly Line

!

Assembly Line

(a) (b)
Figure 4 Inspection procedures (a) before doing SST system (b) after doing SSI system

The company starts SSI system since mid 2006 with 13 local suppliers of part rank
A. Three conditions are used in selecting suppliers: defect part per million (DPPM) less
than or equal to 120 DPPM, lot reject rate (LRR) less than or equal to 1 % and no return
HDD products from company’s customer. The results show that all suppliers pass those
conditions and can enter in SSI system. Therefore 3-day training program is begun at the
company by IQA trainer. Participants from suppliers consist of 3 inspection operators and
1 supervisor who attend in this workshop as a SSI team. After training end, three lots
shipped from this supplier will be observed final inspection’s result. If there is no any
error, this supplier will get certification as a proof of inspection standard similar to the
company does.

4. RESULTS AND SYSTEM EVALUATION

Due to difficulties found in IQA unit, some performance measuremerts are
observed; inspection time per unit, inspection space, and inspection cost. Note that 3
overscas suppliers (supplier B, L and N) do not participate in SSI system at this time due
to limitation in time and readiness. Figure 5 shows better improvement in inspection time
per unit part separating by supplier in comparison with before and after doing SSI system.
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For example, in part of base motor assy from supplier A, inspection time per unit
decreases from 144.2 minute to be 34.6 minute as a result of moving main inspection
procedure to do at supplier site.

160

140

120

100

80

60

40

20

Inspection time per unit (minute

Supplier Suppler Nupplier Suppher Supplies Supplicr Supplies Npphier Supplier Supplier Supplier Supplier Supplier
A S b} I 13 G H 1 J K M P R

—— Before SS1 —s— After SSI :

Figure 5 Comparison in inspection time per unit part separating by supplier
Inspection cost per month at IQA unit is decreased after SSI system is utilized
between the company and its suppliers. Saving cost in inspection is recorded from April to

December 2005 as shown in Table 1.

Table 1 Inspection cost saving

Inspection cost saving (baht per month)

Apr2005 | May 2005 | Jun2005 | Jul 2005 | Aug 2005 | Sep 2005 | Oct 2005 | Nov 2005 | Dec 2005

75,7423 66,536.1 69,1757 | 80,810.5 | 74,793.6 | 68,531.4 | 83,265.5 | 83,628.0 86,505.0

Storage area for incoming materials is increased to be 2100 m’ after SSI system is
done. Therefore, this company has free space to do product development, instead of
paying rent 3,780,000 baht a year for that area. In present this area is utilized in packing
empty box for product packaging which is cut off a 60 percent of amount from a supplier.
Saving cost in packaging is also derived 154,166 baht per month in average.

After doing SSI system for 9 months, a questionnaire is created and distributed to 5
suppliers (15 staffs) for getting their opinion/suggestion about SSI system. The
questionnaire includes 14 questions related to training program (trainer, document,
procedure, equipment, time etc.) and each answer is coded using a-five-point Likert Scale.
‘1> means strongly disagree, whereas ‘5’ means strongly agree. The result shows that all
suppliers are satisfied in this system (average = 4.10) but still have difficulty in contacting
company or making decision in defects.

5. CONCLUSIONS AND FUTURE DIRECTION

Bringing SSI system to work with supplier involvement in quality inspection
shows a better chain performance for the company. At IQA unit, inspection time per unit
of each supplier decrease about 73.1% meanwhile inspection cost per month is in the same
way, 75.3% reduction in average. Also storage area is utilized in product development.
Besides SSI system evaluation is done via questionnaire. Suppliers have strong agreement
in most aspects of program with some difficulty in contacting and making decision.
Following up constantly and training replication are suggested from suppliers for
enhanced system. Future directions are to measure other chain performances both in

1NN



company side and in supplier side, and to motivate other suppliers both in rank B and C
part and in overseas for program participation. ‘
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