
REFERENCES

A PO (2002) Knowledge Management: a Key for Corporate Competitiveness, A Report of 
the APO Top Management Forum, Asian Productivity Organization, Tokyo.

Brett ร. (1994) Take a step inside. A journai ofCAD/CAM.

ClMdata (1997) Product Data Management: The Definition, CIMdata Incorporation, 4th 
edition.

Foston, L., el al. (1991 ) Fundamental of Computer Integrated Manufacturing, Prentice Flail, 
UK.

Jiao J. and Tseng M. (1999) A Pragmatic Approach to Product Costing Based on Standard 
Time Estimation. An International Journal o f Operations & Production 
Management, pp. 738-755.

Kamala J. (2002) A CLEVER Approach to Selecting a Knowledge Management Strategy. 
An International Journal of Project Management, Elsevier, UK.

Kotecha ร. (2002) WMG Computer-Aided Design and Manufacturing, Warwick 
Manufacturing Group, UK.

Lu อ. c o o n  WMG Supply Chain Management. Warwick Manufacturing Group, UK.

McGuffog T. (1999) Principles of Value Chain Management and electronic commerce, E- 
Centre, UK.

McIntosh, K. (1995) Engineering Data Management: A Guide to Successful
Implementation. McGraw-Hill. UK.



108

McMahon c .  & Brown J. (1998) CADCAM -  Principles, Practice, and Manufacturing 
Management. Addison Wesley Longman, UK.

Neible B. and Freivalds R. (1999) A Methods. Standards, and Work Design. Mc-Grew Hill, 
USA.

Pass c .,  el at. (1999) Business and Macroeconomics. International Thomson Business 
Press, UK.

Puttick J. (1994) The Future of Manufacturing Industry in the UK, Manchester Statistical
Society, UK.

Roberts p. (2001) WMG Quality Management & Techniques, Warwick Manufacturing 
Group, UK.

Robins ร. (2000) Organizational Behavior, Prentice-Hall International, USA.

Sackett J. & Bryan M. (1998) Framework for the Development of a Product Data 
Management Strategy. An International Journal o f Operations and Production 
Management, MCB University Press, UK.

Sellie N. (1992) Predetermined Motion-Time Systems and the Development and Use of 
Standard Data. Handbook of Industrial Engineering, John Wiley & Sons, USA.

Takanashi T. (1997) Introduction to Knowledge Management: A Tool for Knowledge 
Creation. The Japan Research Institute, Japan.

Taylor F. (1998) The Principles of Scientific Management, Unabridged Dover, USA.

Wang P. (1991) Computer-Aided Process Planning. Elsevier, UK.

Warren G. (2001) WMG Information System Management, Warwick Manufacturing 
Group, UK.



Appendices



Appendix 1

Author’s Detailed Standard Process Plan
(Thesis’ร Result#! from the author’s preparation o f  workflow for PDM)
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Subject: Detailed Standard Process Plan for Power Supply Unit

Work Centers 
(Operations in 

Standard Process)

Activity
Hierarchy (Cost 
Allocation Pool)

Time Estimating 
Relation-ships

('ท:Rร)
■ V

Cost-related 
Design Features 

(CDFs)

N = น o f applicable tapped components
Refer to STANDARD OPERATING COST REFERENCE MANUAL of the year ‘-2002” 

Machine unit operating cost for OP I 10 = 0.10 balit/piece 
Machine unit operating cost for OP 120 = 0.12 balit/piece 

Machine unit operating cost for OPI21 = 0.14 baht/piece (typically)
Machine unit operating cost for OP 130 = 0.15 baht/piece 
Machine unit operating cost for OP 131 = 0.20 baht/piece 

Machine unit operating cost for OP 132 = 0.25 baht/piece (typically)
Man wage rate = 3.075 Baht/minute (Thai Labor Law)
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Design Features 
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I RU = 0.001 minute
The term "lead" = also often commonly known as "leg” or "solder point” in the case study
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Activité
11 ici ruche (Cost 
Allocation Pool)

l ime estim ating  
Relation-ships 

(TERS)

Cost-related 
Design Features 

(CDFs)

Ni = # of'component i
Ai = unit time in RU for inserting component i

Then refer to STANDARD 1'IME DATA TABLE "A" in the company’s
handbook

(There are A 1 to A 154 reference criteria for various insert component types and 
design characteristics)

E.g., A1 =TC (chip component) with number of leads less than 10 = 50 RU
A1

t.g., At = IC (chip component) with numoer ot leads less than 1U = ชบ KU 
A10 = diode (axial component) with number of leads equal to 2 = 62 RU 
*1 transistor (radial component) with number of leads equal to 3 = 71 RU

V - . . .

Then refer to the STANDARD TIME DATA TABLE “M” 
in the company’s handbook 

(time values are based on size of Heat Sink)
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Cost-related 
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Casing

rThen refer to the STANDARD TIME DATA TABLE “R” in the company's handbook 
(time values are based on # of assemble points and set of assemble part characteristics)
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'These norm al piece-rate standards are based on the aiuthor’s research on 30 historical PSÙ) 
models and discussion with engineers in the company 

(due to currently there is no standard time data available for these activities)
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I
20 pieces/minute
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Appendix 2

Author’s Guideline for Locating New Parts to 
Operations in the Detailed Standard Process Plan

(Thesis Result# 2 from the preparation o f  algorithm for PDM)
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Subject: Guideline for Locating Parts to Standard Processes

Check
Point

1

Check
Point

2

Check
Point

3

Com ponents

Are they E lectron ic 
Com ponent?

YES

Insert com ponents

Do they come in ล Tape 
Package?

Taped com ponents

Are they M achine 
Applicable?

Auto Insert
Components

Machine
Process

NO U tility Components

Manual Insert 
N o Components

Manual Insert 
Components

M anual
Process

STEP 1 -  Once the engineer receive Parts-List, engineers will need 
to perform a primary check to see that they are an electronic 
com ponents and not utility components (such as solder, flux, glue, 
screen, nuts and bolts and etc) in which they are then passed to the 
following STEP 2.

STEP 2 -  A secondary check is for components package, to see if 
they come in bulk or taped (Ammunition packaging), if the package 
docs comes in bulk o f individual components then they can only be 
inserted manually by hand, thus passing to Manual Insertion, while 
ammo package they are directed to Auto Insertion machine, 
however, further inspection shall be carried out.

STEP 3 -  Further check upon the ammo package is to check against 
m achine's capability to see if the components that come in ammo 
pack can still be inserted by machine, if not they will be redirected 
to Manual Insertion work center.
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machine operation reference manuals:

1. PANASERT MHR OPERATION MANUAL 
(for axial lead tapped components)

2. PANASERT RH5 OPERATION MANUAL 
(for radial lead tapped components)

3. PANASERT MvilVB OPERATION MANUAL 
(for chip tapped components)
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Appendix 3

Author’s Catalogue of Historical Electronic Parts for 
Quick Reference in the Future

(Thesis Result# 3 from the preparation of product data for PDM database)
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T h e  C o m p a n y  N a m e D o cu m en t No: F M -E C 0 3 -0 0 2 2 R ev: 00
D a te  12 O ct  

200 3

Index of Material Specification Master List (sa m p le)

P a r t  N a m e  T R A N S I S T O R

P a r t  C o d e P a r t  N o . M a k e r O p F ile S t a t u s

R-UAA0122AK 2SA933ASTP ROHM 120 BA-010001

R-UAY0082AK 2SBI561-T100 ROHM 130 BA-010002

R-UAC0034EL 2SC1740S-TP ROHM 120 BA-010003 Obsolete

R -U A Y 0I34A K 2SC2411 K-TI46R ROHM 130 BA-010004

R -U AY0I44AK 2SC4081 T I06R ROHM 120 BA-010005

R-UAGO186AM FSI0ASJ-06-1 MITSUBISHI 220 BA-020001 Discontinued

R-UAG0186BZ FS I0AS.I-06-A 1 MITSUBISHI 120 BA-020002

R-UAGO 166BZ FS10KM-I0 MITSUBISHI 220 BA-020003

R-UAGO 166SZ FS IO K M -10-204 MITSUBISHI 220 BA-020004

P rep a red  Bv: Janeiira Kulpanaves A p p ro v ed  Bv: Choera Chamnsiam E n g in e e r in g  D ep a rtm en t
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T h e C o m p a n y  N a m e D o cu m en t No: F M -E C 0 3 -0 0 2 3  R ev: 0 0  1 D a te  18 O c t 200 3

Index of Material Specification Master List {sa m p le )

P a r t  N a m e  D I O D E

P a r t  C o d e P a r t  N o . M a k e r O P F ile S t a t u s

R-UBC0I02BL REB84-009V 1 FUJI 110 B B -010001

R-UBC0264BE ERB32-02V1 FUJI 110 B B -010002

R-UBC0151DL I0E6-TA2B2 NIHON 110 BB-020003

R-UBC0013AZ 10E4 NIHON 220 BB-020004

R-UBC0182BK I0ELS2 TA 2 NIHON 110 BB-020005

P rep a red  By: Janeiira Kulpanaves A p p ro v ed  Bv: Cheera Chamnaam E n g in e e r in g  D ep a rtm en t



Appendix 4

Author’s Application of Standard Time Estimation 
Product Data Management System

(Thesis Result # 4 as the development of PDM program)
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Step 1: Import New Model to PPM

Step 2: Determine Type of new part names whether they are Electronic 
or Utility Parts



Step 3: Determine Part Maker. Specification File, and Part Package
129



130

Step 4: Determine Part’s Number of Leads and check if part is machine 
applicable
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ไ . - - - .AI-110 . . ■ Y  ■_  ■- -  . - ,  -  , ,  ,  U U j  JJ. น. • ■ • 1_____1., .  -AXIAL INSERT PART (Ae s ร
Loc Ins ÿ u  ไ.'-:- Part No■.ไ: V ไ.. .ไ.-.- ••■.ไ- ไ” .'';,,:ไ-: Code No
D I A DIO DE 1 0 E D B 6 0 -T A 1 B 2  (L) U B F 0 0 0 2 A K 2

D 2 A DIO DE 1 0 E D B 6 0 -T A 1 B 2  (L) U B F 0 00 2A K 2

D 3 A DIO DE 1 0 E D B 6 0 -T A 1 B 2  (L) U B F 0 0 0 2 A K 2

D 4 A DIO DE 1 0 E D B 6 0 -T A 1 B 2  (L) U B F 0 0 0 2 A K 2

D 8 A DIO DE E R A 18-02V 1 (L) U B F 0 0 0 1 A K 2

ZD1 A ZENER DIO DE 2 7 H S B -2 6  (L) U B H A A 270A 2

R2 A METAL FILM RESISTOR M OS 1 / 2 G R 36T  (L) U E F C R 3 6D B 2

R6 A RESISTO R R C R 16 C T 52 R 1 8 4  J U E Z 0 8 1 4 Z Z 2

J 3 A SO LD E R  COATED WIRE TA 0 .6 D A Z 0356Z Z 2

J 4 A SO LD E R  COATED WIRE TA 0 .6 D A Z 0356Z Z 2

T otal No. O f  A x ia l A u to  In sert P art = ะ 10

T otal No. O f  A x ia l A u to  In sert So ld er P o in t = 20

A I - 1 2 0 1 * i  1K A 1
Loc Ins V-ไ7 - jrน,.; i'atT n o in c  . ■ะ-

" . ไ-': ■ . .ไ. ' ■ไ-:.ไ.ไ'-

■- ... . ไ-ไไไ. '«  .
..ไ- Part No '■■ ไ-''- 

■ : ไ': . ไ' ไ' 'ไ;...-. - ไ-.' ■-. -■ ไ. . ไไ:'ไ-'- C ode*. . L e a d s
•'ไ' '- . -■ '. ะ-':-

IC2 R IC T L 431C L P  (L) U C B 0 2 4 1 A Z 3
C 5 R CERAMIC CAPACITOR D E A 1X 3A 101JP 2A U G Z 1 095 Z Z 2

C 7 R CAPACITOR K Z E 35V B 33M T D E 11 (L) U G D E 3 3 0 B A 2

CIO R CAPACITOR K Z E 10V B 680M T D J12  (L) U G D B 6 8 0 B A 2

C i l R CAPACITOR KZE10 V B 6 8 0 M T D J 12 (L) U G D B 6 8 0 B A 2

C 1 5 R CAPACITOR K Z E 10V B 220M T D F 11 (L) บ G D B 2 2 0 B A 2

Total No. Of Radial Auto Insert Part = 6

Total No. Of Radial Auto Insert Solder Point = 13

AI-1 '  : .ไ;.'..-'-:.:-:-ไ;ไ;' .."ไ.:'. ■ไ.:... ไ-ไ.':;::-.ไ.'::..ไ..'■ไ-'. ไ - . . . . - : . .  
■ - -•

ฯ:^.'.'.' - 'ไ'-- .
IP INSERT PART (C)........ .... ... ไ ..ไ-- . 1;.V  ■-.>■1- 7 T - '- ! -  i ' / r  -  ' ไ c - t ”;

Loc Ins Part name •r> - Part No ■r- 
"■-■ : ...................... ไ - -  .ไ. . -

Code No
ไ-ไ. - .. .

Jjcads
Q6 c TRANSISTOR 2 S C 2 4 1 2 K -T 1 4 6 R  (L) U A Y 0148C K 3
D 5 c DIO D E (CHIP) 1 S S 3 5 5 T E -1 7 U B Y 0020A K 2

D 7 c DIO D E (CHIP) 1 S S 3 5 5 T E -1 7 U B Y 0020A K 2

R 3 c RESISTO R (CHIP) R K 73 B 1 JT T D 10 2J บ E X B A W 102 2

R 4 c RESISTO R (CHIP) R K 73B 1JT T D 33 บ U E X B A W 331 2

R 5 c RESISTO R (CHIP) R K 7 3B 1J T T D 10 4J U E X B A W 104 2

R 7 c RESISTO R (CHIP) R K 7 3B 2E T T D 100J U E X JA Y 100 2

R8 c RESISTO R (CHIP) RK7 3 B 1J T T D 3 3 0 J U E X B A W 330 2

R 1 3 c RESISTO R (CHIP) R K 73 B 1 JT T D 10 2J U E X B A W 102 2

R 1 4 c RESISTO R (CHIP) RK7 3 B 1JT T D 22 2 J U E X B A W 222 2
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R15 c RESISTOR (CHIP) RK73B1JTTD102J UEXBAW102 2
R16 c RESISTOR (CHIP) RK73B1JTTD104J UEXBAW104 2
R17 c RESISTOR (CHIP) RK7 3H1JTTD2202F UEYCN2202 2
R18 c RESISTOR (CHIP) RK73H1JTTD1202F UEYCN1202 2
R19 c RESISTOR (CHIP) RK73B1JTTD100J UEXBAW100 2
R21 c RESISTOR (CHIP) RK7 3B2BTTD105J UEXDBA105 2
R22 c RESISTOR (CHIP) RK7 3B2BTTD105J UEXDBA105 2
R23 c RESISTOR (CHIP) RK7 3B2BTTD105J UEXDBA105 2
R24 c RESISTOR (CHIP) RK73B1JTTD473J UEXBAW473 2
PHI c POSISTOR (CHIP) PRF18BB471QB1RB UEZ0815ZZ 2
C6 c CAPACITOR (CHIP) MCH185CN102KK UGXJQF102 2
C8 c CAPACITOR (CHIP) MCH182CN104KK UGXJXD104 2

C12 c CAPACITOR (CHIP) MCH182CN104KK UGXJXD104 2
C14 c CAPACITOR (CHIP) GRM21BB11E474K UEXAED474 2
J5 c RESISTOR (CHIP) RK7 3B1JTTDOOOJ UEXBAWOOO 2

T ota l No. O f C h ip  A uto  In sert P art = 25
T ota l No. O f  C h ip  A uto In sert S o ld er  P o in t = 51

AI-
Loc

220
M

MAN1
. . . .  - . . 

D n W -  n a m Arun name
JAL INSERT PART (

Leads
T1 M BUILT-IN TRANSFORMER PTTX84-KTT 829583002 11
LI M LINE FILTER 0R5333F20Y UKZ1192ZZ 4
L2 M COIL TC05WN0740 826585001 4
Q1 M F E T 2SK2480 (L) UAG0238AZ 3
ICI M IC FA5507P UCB0239AZ 8
D9 M DIODE FCH20B06 (L) UBG0001AK 2
PCI M PHOTO COUPLER PC123FY2 (L) UDC0740ZZ 4
TH1 M THERMISTOR M8R207CS UEZ0585ZZ 2
Cl M FILM CAPACITOR PA104-ZC (L) UGFM104NL 2
C2 M CAPACITOR KLG400VB100M 40 (L) UGDQ100AZ 2
C3 M FILM CAPACITOR PA104-ZC (L) UGFM104NL 2
C4 M CERAMIC CAPACITOR DE1E3KX222MN5A UGCM222FR 2
FI M CURRENT FUSE SG501302.5P PJCZZ0169 2

CN1 M INLET AC-M11PB52 PEZ0125ZZ 2
MT

1 M HEAT SINK AF291-5001AT LRZ7014ZQ 0
MT
2 M HEAT SINK AF291-5002AT LRZ7015ZK 0

CD
1 M DC CORD AF291-7501AT (L) EHU0600ZZ 2

T otal No. O f  M anu al Insert P art = 25
T otal No. O f M anu al In sert S o ld er  P o in t = 50



N O . ท X ASK 'ร่ร^รุ่รุ TASK DETAILS : : HF.F- -V. SOLDER INSERT U N IT NET
■ะ •รุ•£•*๙;'-. ■" - ssi ̂ àiSSsaæÈ̂ ?ŝ t.i|£ĉ  » AiShSs ^รุ่รรฺฺรฺรฺร* ร ุ่^^ '-rr-1- saV-B-*̂ เรฺฟ้ฉฺะรุ่?๗i.ร่̂๙๙ร*??L&--1 . POINT POINT RU RU Sec.

AUTO INSERT

AXIAL 0 20

RADIAL 0 6

SMT 0 51

SU B TO TA L 0

PRE PROCESS

HS ASSEMBLY 170 10.20

C2 FORMING 100 6.00

C 2 CUT LEG 50 3.00

150

M ANUAL
INSERT

1 T l 11 pin 11 1 162 162 9.72

2 L1 4 1 105 105 6.30

3 L2 4 1 105 105 6.30

4 Q1 A i l 3 1 71 71 4.26

5 ICI A l 8 1 50 50 3.00

6 D9 A10 2 1 62 62 3.72

7 PCI A l 4 1 50 50 3.00

8 TH1 2 1 40 40 2.40

9 C1,C3 2 2 40 80 4.80

10 C2 2 1 83 83 4.98

11 C4 pitch 10 mm 2 1 55 55 3.30

12 Fl 2 1 44 44 2.64

13 CN1 2 1 66 66 3 96

14 CD1 2 1 40 40 2.40

SUB TOTAL 50 15 973 1,013 60.78

SOLDERING S d l . n o 247 X 123 60 3 60

DIPPING
SOLDERING B16 240 14.40



REPAIR
SOLDERING
INSPECT

3

1,000 1.000 60 00

REPAIRING 5% 45 113 6.75

RE SOLDERING 2HS,D9,TI,QI 18 18 324 19.44

SOLDER IRON 
TAKE 32 32 1 92

1,469 88.11

INSPECTION

ICT 0.3 ทานไute/pc 330 330 19.80

1 'ST FUNTION 
TEST 167 167 10 02

AGING 40 set 10 min 250 250 15 00

FINAL
FUNTION TEST 167 167 10 02

STAMPING 50 3.00

964

ASSEMBLING

PWB BRAKING 3RI3.8R8 545 32.7

BONDING (+ 
BARRIER) 4 points 194 I I  64

CASING+
SCREWING 167 10 02

906 54 36

PACKING 20 PCS 50 3
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Case Study Name........ PE DEPARTMENT

STA 'JDARD TIME CALCULATION LORM
REV No PRODUCT Q K 1 - 0 1 0 7 - T DATE

FG CODE 37858560 CUSTOMER CANON
INSERT UNIT COST INSERTCOST

PROCESS NAME Q'TY ____ (BHT) (BHT) CATEGORY

[Auto เกร]

Ax 10 0.10 1.00

Rd 6 0.12 0.72

Special R d 0.00

CHIP 25 0.15 3.75

SOP 0.20 0

Special SOP

TOTAL 5.47
STD TIME

PROCESS NET RU COEFFICIENT (MIN)

[Manufactur'l

Pre Forming 150 1.2241 0.1836

Heat Sink 170 1.2241 0.2081

Manual Ins 1,013 1.3156 1.3327

Soldering 300 1.3156 0.3947

Repairing 1,469 1.3156 1.9320

Assembling 906 1.3156 1.1919

TOTAL 5.2430

Packinq 50 0 . 0 5 0 0

Inspection 964 0 . 9 6 4 0

TOTAL 6.2570

ADJUSTING COEFFICIENT
RECORD WAGE

S.T X COEFFICIENT TIME RATE WAGE

ASSEMBLY 5 . 2 1 3 0 1 5 . 2 4 3 0 3 . 0 7 5 1 6 . 1 2 2 2

PACKING 0 . 0 5 0 0 : 0 . 0 5 0 อ 3 . 0 7 5 0 . 1 5 3 8

INSPECTION 0 . 9 6 4 0 1 0 . 9 7 4 0 3 . 0 7 5 2 . 9 6 4 3

TOTAL 5 . 2 5 7 0 6 . 2 5 7 0 1 9 . 2 4 0 2
S t a n d a r d

MANUFACP IM 5.47 S t a n d a r d  WAGE T i m e
COST WAGE 19.2402 24.7102 8.0359
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