41

(Attributes)

41

(System Status)

COMSOAL
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4.2 (TFTLCD)

(Monitor) Thin Film Transistor Liquid Crystal Display (TFT

LCD) 4 Function Key Board, Interface Board, Inverter
Board Power Board Inverter Board Power Board
Function Key Board Interface Board

4.1 TFT
LCD Function Key Board Interface  Board
SMT (Al MT Process) Function Key Board Interface
Board Function Key Board
Interface Board SMT
(Fland Insertion)
(Wave Soldering Hand Solder) (Visual Inspection)

(ICT Test  Function Test)

Function Key Board Interface Board

(TFT LCD) (Pre-
Assembly  Panel Assembly) (Pretest, Burn-
In, Hi-pot, W/B Check Download and Check DDC)

(Visual  Inspection)
(FQC) (Packing)
(Store)

Function Key
Board Interface Board



OK

41
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Material

Al SMT Process

Material

Hand Insertion

Wave Soldering

Visual
Inspection and

ICT Test

Function Test



41
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Material Receiving

Pre-Assembly

Panel Assembly

Pretest

Burn

Hi-Pot

[ Check

Download and
Chedck DDC

Visual Inspection
and Serial Number

FQC

Packing

Store
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43

431

ARENA Input Analyzer
P-Value 0.10 Square Error
ARENA Input Analyzer
PCB 4.2

PCB

NORM (2.01, 0.256)

4.2 PCB
Distribution Summary Kolmogorov-Smirnov Test
Distribution: ~ Normal Test Statistic = 0.149
Expression:  NORM (2.01, 0.256) Corresponding P-value >0.15

Square Ermor: 0.028481



Key Board
4.2

4.2

PCB

PCB  Carrier
Material
Material
Material
Material

Material

Materials

PCB Carrier
PCB
PCB 3
Material  PCB
PCB

PCB

SMT
PCB

PCB
PCB

Interface Board

43

L1

NORM(2.01, 0.256)

3.5 +2.39 * BETA(0.924, 1.39)
TRIA(L.45, 167, 3.6)
2.38 + LOGN(0.637, 0.468)
1.32 + 122 * BETA(L08, 1.38)

257 + ERLA(0.213, 3)
5.75 + 14 * BETA(0.925, 1.15)

1.62+1.01* BETA(0677, 113)
2.83 + WEIB(0.553, 1.46)
4 + GAMM(0.352, 1.82)

NORM(3.04, 0.351)
2.78 + LOGN(0.518, 0.381)
5,76 + 1.49* BETA(L14, 1.21)

6 + WEIB(0.584, 1.52)
244 + LOGN(0.462, 0.344)
2.3+ 142 * BETA(L2, 147)

156 + 1.89 * BETA(0.911, 1.38)

2.23 + 1.45* BETA(1.07, 1.07)

1.65 + LOGN(0.595, 0.47)

44

66

Function

Function Key Board

L2

NORM(2.01, 0.256)

3.5 +2.39 * BETA(0.924, 1.39)
TRIA(L45, 167, 3.6)
2.38 + LOGN(0.637, 0.468)
1.32 + 1.22* BETA(L08, 1.39)
2+ GN(0.506, 0.513)
145 + LOGN(0.405, 0.305)
2.57+ ERLA(0.213, 3)

5.75 + 1.4 * BETA(0.925, 1.15)

162 + 101 * BETA(0.677, 1.13)
2.83 + WEIB(0.553, 1.46)
4+ GAMM(0.352, 1.82)
NORM(3.04, 0.351)
2.78 + LOGN(0.518, 0.381)
5.76 + 149 * BETA(L14, 1.21)
6 + WEIB(0.584, 152)
244 + LOGN(0.462, 0.344)
2.3+ 142 * BETA(L2, 147)

156 + 1.89 * BETA(0.911, 1.38)

2.23 + 1.45 * BETA(1.07, 1.07)

1.65 + LOGN(0.595, 0.47)

L3

NORM(2.01, 0.256)

3.55+2.39* BETA(0.924. 1.39)
TRIA(1.45, 1.67, 3.6)
2.38 + LOGN(0.637, 0.468)
132 + 1.22* BETA(1.08, 1.38)
2 + LOGN(0.506, 0.513)

2.57+ ERLA(0.213, 3)
5,75 + 1.4 * BETA(0.925, 1.15)

162 + 101 * BETA(0677, 113)
2.83 + WEIB(0.553, 1.46)
4 + GAMM(0.352, 1.82)
NORM(3.04, 0.351)

2.78 + LOGN(0.518, 0.381)
5,76 + 149 * BETA(L14, 1.21)
6 + WEIB(0.584, 1.52)
2.44 + LOGN(0.462, 0.344)
2.3+ 142 * BETA(L2, 147)

1.56 + 1.89 * BETA(0.911, 1.38)

2.23 + 145 * BETA(1.07, 1.07)

1,65 + LOGN(0.595, 0.47)



4.3
PCB
PCB
1
PCB  Carrier
Material
Material
Material
Material
Material
Material
1C
Materials
3
PCB
PCB Carrier
PCB
PCB
2
ICT Test
PCB
Test Ear Board
1
PCB
PCB
PCB
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Interface Board

u L2

NORM(2.01, 0.256)
181 +0.78 ' BETA(0.949, 1.24)

NORM(2.01, 0.256)
181 +0.78 * BETA(0.949, 1.24)

2+ GAMM(0.28, 2.3)

301 + LOGN(0.576, 0.501)
3.5 +2.39 * BETA(0.924, 1.39)
169 + 1,06 * BETA(L.22, 1.16)
149 + 0.97 + BETA(L06, 155)
145 + LOGN(0.405, 0.305)
1.4 +0.89 * BETA(L9L, 2.03)
TRIA(3.44, 398, 4.52)
149 + ERLA(0.112, 3)
TRIA(LT6, 2.33, 2.58)
6.06 + 2.28 * BETA(L04, 1.36)

TRIA(4, 4.49, 5.41)

2.83 + WEIB(0.553, 1.46)
171 +081 * BETA(0.79, 1.39)

11.7+2.57 * BETA(L.78, 1.23)

2+ GAMM(0.28, 2.3

301 + LOGN(0.576, 0.501)
3.5 + 2.3 * BETA(0.924, 1.38)
169 + 106" BETA(L22, 1.16)
149 + 0.97 * BETA(L06, 155)
1.45 + LOGN(0.405, 0.305)
144 +0.89 * BETA(L9L, 2.03)
TRIA(3.44, 3.98, 452)
149 + ERLA(0.112, 3)
TRIA(L76, 2:33, 2558)
6.06 + 2.28 * BETA(L04, 1.36)

TRIA(4, 4.49, 5.41)

2.83 + WEIB(0.553, 1.46)
171 + 081 * BETA(0.79, 1.39)

TRIA(13.7, 14.7, 15.7)

3,02+ 1.13 * BETA(0.789, 1.02)
451 + LOGN(0.829, 0.641)
3.46 + ERLA(0482, 2)
3+ WEIB(0.741, 1.32)
UNIF(103, 10.7)

3,08 + ERLA(0.295, 2)
3.07 + LOGN(0.916, 0 68)

3.83 + LOGN(0.271, 0.222)

3,02 + 113 * BETA(0.789, 1.02)
451 + LOGN(0.829, 0.641)
3.46 + ERLA(0.482, 2)

UNIF(103, 10.7)
3,08 + ERLA(0.295, 2)
3.07+ LOGN{0.916, 0.68)

3.83 + LOGN(0.271, 0.222)

131 +0.77* BETA(L19, 1.32)
2.28 + EXPO(0.655)

2.75+ 141 * BETA(0.903, 1.31)

231 + 105 * BETA(08TL, 0.950)
3.46 + ERLA(0.482, 2)

156 + 1.89 * BETA(0.911. 1.38)
161 + LOGN(0.877, 0.667)

131 +0.77 * BETA(L19, 1.32)
2.28 + EXPO(0.655)

2.75 + 141 * BETA(0.903, 1.31)

231 + 105 * BETA(87L, 0.951)
3.46 + ERLA(0.482, 2)

1.56 + 1.89* BETA(0.911, 1.38)
161 + LOGN(0.877, 0.667)

L3

NORM(2.01, 0.256)
181 +0.78 * BETA(0.949, 1.24)

2+ GAMM(0.28, 2.3)

3.5 +2.39 * BETA(0.924, 1.39)
169 + 1,06 * BETA(L22, 1.16)
149 +0.97 *BETA(L.06, 1.55)

145 + LOGN(0.405, 0.305)
144 +0.89 * BETA(L9L, 2.09)
TRIA(3.44, 398, 4.5)
149 + ERLA(0.112, 3)

TRIA(L.76, 2.33, 2.58)
6.06 + 2.28 * BETA(1.04, 1.36)

TRIA(4, 449, 5.41)

2.83 + WEIB(0.553, 1.46)
171 + 081 * BETA(0.79, 1.39)

106 + ERLA(0.544, 2)

3.02 + 1.13* BETA(0.789, 1.02)
451 + LOGN(0.829, 0.641)
3.46 + ERLA(0482, 2)

UNIF(10.3, 10.7)
3,08 + ERLA(0.295, 2)

2.28 + EXPO(0.655)
2.75 + 141 * BETA(0.903, 1.31)

231 + 105 BETA(0.871, 0.951)
3.46 + ERLA(0.482, 2)

156 + 1.89 * BETA(0.911, 1.38)
161 + LOGN(0.877, 0.667)



44

(Panel)

Cable Clamp

Wire With Housing

Bracket panel socket

Wire With Housing Cable

Clamp
Side Bracket

Gasket

Insulator

|/F Board

68

L2 L3

TRIA(3.12, 3.79, 4.96)
3.15 + 1.13 * BETA(1.26, 0.985)

TRIA(3.12, 3.79, 4.96)
3.15 + 1.13 * BETA(L.26, 0.985)

TRIA(3.12, 3.79, 4.96)
3.15 + 1.13* BETA(1.26, 0.985)

4.66 + LOGN(0.639, 0.453) 4.66 + LOGN(0.639, 0.453) 4.66 + LOGN(0.639, 0.453)

4 +152* BETA0.731,0.731) 4+ 152 * BETA(0.731, 0.731)

255 + ERLA(0.277, 2)
3+ 172 * BETA(L44, 161)
17 + ERLA(0.299, 2)
2.66 + ERLA(0.264, 2)

2.55 + ERLA(0.277, 2) 2.55 + ERLA(0.277, 2)

1.7+ ERLA(0.299, 2)
2.66 + ERLA(0.264, 2)

17 + ERLA(0.299, 2)
2.66 + ERLA(0.264, 2)

3.09 + 1.13 * BETA(0.79, 0.866) ~ 3.09 + 1.13* BETA(0.79, 0.866) ~ 3.09 + 1.13 * BETA(0.79, 0.866)

NORM(2.86, 0.292) NORM(2.86, 0.292) NORM(2.86, 0.292)

UNIF(3.6, 5.37) UNIF(3.6, 5.37)

275+ 141 * BETA(0.903, 1.31) ~ 2.75+ 141 * BETA(0.903, 1.31)  2.75 + 141 * BETA(0.903, 1.31)

3+ WEIB(1.12, 1.88) 3+ WEIB(L12, 188) 3+ WEIB(1.12, 1.89)

NORM(3.99, 0509) NORM(3.99, 0.509) NORM(3.99, 0.509)

203 + 177 * BETA(0.884, 1.13)
17+ ERLA(0.299, 2)

2.03 + 177 * BETA(0.884, 1.13)
17 + ERLA(0.299, 2)

2.03 + 177 * BETA(0.884, 1.13)
1.7 + ERLA(0.299, 2)

537 + WEIB(L51, 1.78) 5,37 + WEIB(L51, 1.78) 5.37 + WEIB(L51, 1.78)

UNIF(2.07, 3) UNIF(2.07, 3) UNIF(2.07, 3)

10.6 + LOGN(1.69, 1.18) 10.6 + LOGN(L.69, 1.18) 10.6 + LOGN(L.69, 1.18)

3.08 +2.46 * BETA(0.789,
0876)

3,08 + 2.46 * BETA(0.789,
0.876)

3,08 + 246" BETA(0.789,
0.876)

7.25 + LOGN(1.02, 0.9) 7.25 + LOGN(1.02, 0.9) 7.25 + LOGN(1.02, 0.9)

2.81 + LOGN(0.554, 0.402) 2.81 + LOGN(0.554, 0.402) 2.81 + LOGN(0.554, 0.402)



4.4

AC Power Socket

/v Board
/v Boardlin
IIF Board
IV Board
/
LCD
Pretest
Hi-Pot
SIC - W/B
DVI LCD
Cover Mini
ID Label
Label Serial ID Label

LCD

11

NORM(2.92, 0.475)
2.27 + 119 * BETA(L.23, 1.07)
4 +2.26 * BETA(0.979, 1.04)

TRIA(S, 56, 7)

419 + GAMM(0.378, 3.37)
2.37+ 152 * BETA(L49, 1.37)
3.32 + WEIB(L.3, 1.7)
169 + ERLA(0.205, 3)
NORM (.64, 0.489)

54 ERLA(0.55, 2)
2+ 128 * BETA(L.22, 1.29)
TRIAQ2, 251, 3.71)
11 + 2.45 * BETA(L.16, 1.26)
411 + LOGN(0.825, 0.612)
5.27 4+ 2.24* BETA(0.922, 112)

2.19 + LOGN(0.408, 0.302)

2.8 + WEIB(0.717, 1.46)
251 +2.19 * BETA(L0S, 134)
25 + WEIB(0.832, 1.34)
25+2.36" BETA(0.961, 1.29)
4,52 + 189 * BETA(0.837, 0.804)
2.19 + LOGN(0.476, 0.353)
4,65 + 156 * BETA(0.774, 0.839)
3.4 + ERLA(0.275, 3)
2.35 + 106 * BETA(2.12, 2.09)
10,6 LOGN(0.871, 0.706)

L2

NORM(2.92, 0.475)
227+ 119 * BETA(L23, 1.07)
4 +2.26 * BETA(0.979, 1.04)

TRIA(S, 5.6, 7)

419 + GAMM(0.378, 3.37)
2,37 + 152 * BETA(L.49, 1.37)
332 + WEIB(13, 1.7)

169 + ERLA(0.205, 3)
NORM(5.64, 0.489)

5+ ERLA(0.55, 2)
2+ 128 * BETA(L.22, 1.29)
TRIA(2, 251, 3.71)
11 + 245 * BETA(L 16, 1.26)
411 + LOGN(0.825, 0.612)
5,27+ 2.24 * BETA(0.922, 1.12)

2.19 + LOGN(0.408, 0.302)

2.8 + WEIB(0.717, 1.46)
224+ 157 * BETA(0.649, 0.719)
TRIA(22, 23.1, 235)

221 + 135 * BETA(L05, 0.761)
452 + 189 * BETA(0.837, 0.804)
219 + LOGN(0.476, 0.353)
4,65 + 156 * BETA(0.774, 0.838)
3.4 + ERLA(0.275, 3)
2.35 + 106 * BETA2.12, 2.03)
10.6 + LOGN(0.871, 0.706)

69

L3

NORM(2.92, 0.475)
2.27 + 119 * BETA(L.23, 1.07)
4 +2.26 * BETA(0.979, 1.04)

TRIA(S, 56, 7)

419 + GAMM(0.378, 3.37)
237+ 152 * BETA(149, 1.37)
332 + WEIB(L3, 1.7)

1,69 + ERLA(0.205, 3)

NORM(5.64, 0.489)

TRIA(2, 251, 3.71)
11 + 245 * BETA(L.16, 1.26)
411 + LOGN(0.825, 0.612)
5,27 +2.24" BETA(0.922, 112)

2.19 + LOGN(0.408, 0.302)

2.8 + WEIB(0.717, 1.46)
TRIA(L8, 188, 20.2)
UNIF(18, 19.5)
NORM(19, 0.642)

452 +189 * BETA(0.837, 0.804)
219 + LOGN(0.476, 0.353)
4,65 + 156 * BETA(0.774, 0.839)
3.4 + ERLA(0.275, 3)
2.35 + 106 * BETA(212, 2.09)
106 + LOGN(0.871, 0.706)
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4.4

ARENA Version 5.01

Function Key Board
Interface  Board

(Set-up Time)
600

300

4.3 ARENA
Function Key Board

Ty
ety s .:;;\._.

B e e e

P o ' ' ]
3N 4.3 gatalysunsn ARENA &aunitsnasasnisdsznay Function Key Board



1

Source File Run
Compile Link p Run Compile Link
Run
4.5 (Verification)
ARENA
(Animation)
Entity TRACE
TRACE
Entity Entity
Entity ARENA  Run Controller
SET BREAK
STEP
Entity
TRACE Command
Tool bar Run > Run Control > Command Set
trace Entity 4.4

TRACE Entty 2 0



SIMAN System Trace Beginning at Time: 0.0
Seg#  Label Block ~ System Status Change

Time: 0 Entity: 2

CREATE _ _
Entity Type set to Entity 1
44 TRACE
4.5 Entity 2
FC1 603.91777
607.84448 604 Entity 4
Entity 2 FC1Q
609.22924
Entity 4 FC1
Time: 602 Entity: 2
1FCL STATION _ \
Entity 2 entered station FC1
2 felg QUEUE /
Entity 2 sent to next block
308 SEIZE : .
Seized 1 unit(s) of resource WFCL1
4618 EXIT

Exited 1 cells of Main.

g

5 bmoptime ~ BRANCH

IF: Branch not selecte
6optimel | | DELAY DeIaye(P%y 19177673 until time 603.91777

Time: 603.91777 Entity: 2

12

Entity 2 0
FC1 602
FC1
Entity 2
FC1
610.95237

7optimel 1 2 DELAY  Delayed by 3.9267139 until time 607.84448

Time: 604 Entify: 4

1FCL STATION . ,
Entity 4 entered station FCL
2 fclg QUEUE .
Entity 4 sent to next block
309 SEIZE

Could not seize resource WFC1
. _ Entity 4 added to queue FC1Q at rank 1
Time: 607.84448 Entity: 2

8optimel 1 3 DELAY  Delayed by 1.3847582 until time 609.22924

Time: 609.229224 Entity: 2

9 rlsl RELEASE o
WFC1 available increased by 1to 1
Entity 4 removed from queue FC1Q
Resource allocated to entity 4
Seized 1 unit(s) of resource WFCL
10 608 QUEUE _
Entity 2 sent to next block
1161% ACCESS

Entity 2 added to queue MainlQ at rank 1

Requires Lcell(s) of Main



73

T|me 609 22924 Entlty[4
Exited 1cells of Main.

Selecting at most 3 of 3 branches
|F: Entity 4 sent to OPTIMEI_| |
|F: Branch not selected
_ IF: Branch not selected
6optimel_| | DELAY Delayed by 1.7231279 until time 610.95237

5brnoptime  BRANCH

4.5 TRACE

4.6 (Validation)

Warm-up Period

2%
Interface Board  0.5%
Function Key Board

Interface Board
Function Key Board
Interface  Board Function
Key Board 4.5 4.6
10 Pegden (1995)
10
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4.5
Interface Board Function Key
Board
11 360 368 368 370 370
12 400 409 409 412 412
L3 480 490 490 493 493
1,240 1,207 1,267 1215 1215
4.6

Replcate Interface Board  Function Key Board

1 1,270 1,299 1,264

2 1,272 1,287 1,291

3 1,268 1,217 1,284

4 1,275 1,301 1,279

5 1,257 1,283 1,287

6 1,270 1,287 1,261

7 1,279 1,300 1,283

8 1,271 1,286 1,286

9 1,262 1,288 1,299

10 1,273 1,285 1,287

MINITAB
ANOVA 2 0.05
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46.1 Function Key Board
One-way ANOVA: output versus method

Analysis of Variance for output

Source DF MS F P
method 1 46 46 0.34 0.574
Error 9 1215 135

Total 10 1261

Individual 95% CIS For Mean
Based on Pooled StDev

Level N Mean O —— fo
new 10 12821 11.6 (et
old 1 12750 (N C— -

Pooled StDev = 11.6 1260 1275 1290

Tukey's pairwise comparisons

‘Family error rate = 0.0500
Individual error rate = 0.0500

Critical value = 3.20
Intervals for (column level mean) - (row level mean)
new

old -20.47
34.67

P value = 0.574 0.05 " key's Pairwise
Comparisons 2 0.05

4.6.2 Interface Board

One-way ANOVA: output versus method

Analysis of Variance for output

Source DF SS MS F P

method 1 185.9 185.9 2.89 0.123

Error 9 578.1 64.2

Total 10 764.0 o
Individual 95% CIS For Mean
Based on Pooled StDev

Level N Mean StDey - oeneeeees

new 1289.30 goy )

old 1 1275.00 0.00 ( ------------ _)

+
Pooled StDev = 8.01 1260 1272 1284 1296

Tukey's pairwise comparisons

Family error rate = 0.0500
Individual error rate = 0.0500

Critical value = 3.20



Intervals for (column
new

old -4.72

33.32

Comparisons

46.3

level mean) - (row level mean)
P value = 0.123 0.05
2

One-way ANOVA: output versus method

Analysis of Variance for output

76

Tukey's Pairwise
0.05

Source $S F f
method 1 6.6 6.6 0.17 0.69
Error 9 356.1 39.6
Total 10 362.7 W
Individual 95% CIS For Mean
Based on Pooled StDev
Level N Mean StDev
new 10 1269.70 6.29 (e ¥ e )
old 1 1267.00 0.00 ¢ 4 ; * sl )
Pooled StDev = 6.29 1256.0 1264.0 1272.0 1280.0
Tukey's pairwise comparisons
Family error rate = 0.0500
Individual error rate = 0.0500
Critical value = 3.20
Intervals for (column level mean) - (row level mean)
new
old -12.22
17.62
P value = 0.692 0.05 Tukey's Pairwise
Comparisons 2 0.05



4.1
L Terminating  System
2. Non-Terminating System
(Batch size)
Pilot Run
1
411

Warm-up Period

1
Function Key Board
Interface Board - 194,400

' 324,000

Steady-State

7

Non-Terminating System

108,000

10

Flow Time



8

Output  Analyzer ARENA
Moving Average Cumulative 4.6 4.7 48
4.6 20,000
Warm-up Period Function Key Board 20,000
FlowTime()

2 60 80 100 105
Tme  (X10%)
+Raw Data ~Smoothed
4.6 Moving Average Function Key Board
4.7 30,000
Warm-up Period Interface Board 30,000
FlowTime()

0 3)

5

0 20 30 40 S0 60 70 80 9 100 110,120 130 140 150 160 170 180 190
Tme  (X103)
+Raw Data ~Smoothed

4.7 Moving Average Interface Board

48 40,000
Warm-up Period 40,000



&

FlowTime()
iy

20

10 20 30 40 50 60 70 1 110120130140 1501(%0”%701801103200 2102202302402502 2702802903 310320
+Raw Data -Smoothed

4.8 Moving Average

4.1.2
(Batch Size)
Correlogram 10 Lag

Lag

4.9 Correlogram Function Key
Board 4,000

FlowTtme(Lumped)

4.9 Correlogram Function Key Board

4.10 Correlogram Interface Board
4,000



Correlation

FlowTime(Lumped)

80

-1.0+ T T T T

4.10 Correlogram Interface Board
411 Correlogram
3,500
FlowTime(Lumped)
Correlation
054
Uue
05
R 60 e ma (UL SN TS S—
1 . 20 0 30
411 Correlogram
4.8

Warm-up Period




4.9
ARENA
(Verification)
ARENA
Controller
ANOVA

(Warm-up Period)

ARENA Output Analyzer

8l

Input Analyzer

TRACE Run
(Validation)
MINITAB

0.05

Non-Terminating System
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