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A Plate-Mapping Algorithm for the Cell Process in
TFT-LCD Manufacturing

Student : Dung-Hua Chang Advisor : Dr. Muh-Cherng Wu

Institute of Industrial Engineering

National Chiao Tung University

ABSTRACT

The manufacturing of TFT-LCD involves a cell process, one major operation of
which is to mate a TFT plate with a CF, (color filter) plate. A typical TFT/CF plate
comprises 6-30 panels. Such a mated paneliis-defective in quality when any one of the
two panels is defective. How to matethe TET/LCD plates, also called the
plate-mapping problem, is thus: very important-to achieve a high yield. The
plate-mapping problem was modeled in literature as an integer program and solved by
the Hungarian method. By simulation, we find that there exist a great multiple
solutions in the integer problem. Each of these solutions, though with the same yield,
requires different number of loading/unloading operations. This research proposes an
more comprehensive integer program (CIP) in order to identify a solution with highest
mapping yield as well as with fewest number of loading/unloading requirements. The
computation time required to solve the CIP may be quite lengthy. A heuristic
procedure, called Tune Martix, is developed to enhance the CIP in order to quickly

identify a satisfactory one from the multiple solutions.

Keywords : TFT-LCD, integer program, plate-mapping, cell process
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4.4 Tune Matrix PR & & B & »c 5

B b i SIPfeCIP#r fehfg g ¥ » Bk 2 A K T (Tp) 5 1B L%
SIP/CIP 1 = 4742 f3X » #8156 * Tune Matrix k 2 £ X o B % 4rdk 4.3 #775 » i‘u
BRPOE BBk g o $ D IFEREM2 ¥ F RS - BFEMIL - 9

CHEect i A B FNB S foPR D RS R S o o AR F 7 W8
L H(N=20,n=20,p=6)» &SIP% - FFEMET 15 77 % » CIP% = A B
MET RS 97 = « % - FRABE (T2) &9 BHET A2 KIZPEEN-

20,n=20,p=6)F F& & 21 fyp TT A ffF o

A SIP2 CIP#6=ific (M) 8 H 7R (T) gt it » &% - [Ff
e fict - F L BAPEER < o R AR EEE o SIPIOT b4 4
RRAE - 25 RN REEENCIR S 2R SIP 5 41 B B
R o A B E% APFEMSIP 2 F = R R 2 F R 5

“ e Tune_matrix 973 (25 "$ TP %'Pﬁrf_']l\ﬁifﬁﬁa& o w3 CIP 4p

e 45 & =% #ic o
% 4.3 Tune Matrix 2 % & 47
5 - P N
R LR R KR et T R VE I e B L
o ) FefapE R e fap N
(Nnp) | #jpz- M1) M2) (M1-M2) () ) (T1+T2)
(10206 S1-1(SIP) 70 49 21 00:00:22 00:00:03 00:00:25
T s1-2¢crp) 48 44 4 01:00:00 00:00:04 01:00:04
(1020.12) S2-1(SIP) 86 66 20 00:00:23 00:00:03 00:00:26
T s2-2¢crp) 53 51 2 01:00:00 00:00:03 01:00:03
S3-1(SIP) 92 83 9 00:00:23 00:00:03 00:00:26
(10,20,30)
S3-2(CIP) 70 70 0 01:00:00 00:00:02 01:00:02
(15206) S4-1(SIP) 125 76 49 00:00:59 00:00:10 00:01:09
T s4-2(CIP) 135 85 50 01:00:00 00:00:11 01:00:11
S5-1(SIP) 153 111 42 00:01:00 00:00:10 00:01:10
(15,20,12)
S5-2(CIP) 143 102 41 01:00:00 00:00:11 01:00:11
S6-1(SIP) 168 149 19 00:01:02 00:00:09 00:01:11
(15,20,30)
S6-2(CIP) 133 133 0 01:00:00 00:00:05 01:00:05
(20206) S7-1(SIP) 189 111 78 00:02:46 00:00:20 00:03:06
T s7-2¢CIP) 230 125 105 01:00:00 00:00:21 01:00:21
2020.12) S8-1(SIP) 224 144 80 00:02:45 00:00:19 00:03:04
T s8-2(cIp) 226 140 86 01:00:00 00:00:20 01:00:20
S9-1(SIP) 249 219 30 00:02:58 00:00:19 00:03:17
(20,20,30)
$9-2(CIP) 210 203 7 01:00:00 00:00:14 01:00:14
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# 4.2 CIP/SIP .31 % = &

Rpacr | deme | dawe |6 ro | e | tepbaE | RpEmEE
S1-1(SIP) 10 20 6 - 87.33% 70 00:00:22
S1-2(CIP) 10 20 6 8.0E-06 87.33% 68 00:16:31
S1-3(CIP) 10 20 6 7.0E-06 87.33% 61 00:45:12
S1-4(CIP) 10 20 6 6.0E-06 87.33% 51 00:59:19
S1-5(CIP) 10 20 6 5.0E-06 87.33% 44 01:01:18
S1-6(CIP) 10 20 6 4.0E-06 87.33% 33 01:51:40
S2-1(SIP) 10 20 12 - 85.71% 86 00:00:23
S2-2(CIP) 10 20 12 8.0E-06 85.71% 66 00:08:13
S2-3(CIP) 10 20 12 7.0E-06 85.71% 59 00:10:57
S2-4(CIP) 10 20 12 6.0E-06 85.71% 50 01:12:33
S2-5(CIP) 10 20 12 5.0E-06 85.71% 43 01:32:17
S2-6(CIP) 10 20 12 4.0E-06 85.71% 41 15:54.08
S3-1(SIP) 10 20 30 - 83.28% 90 00:00:23
S3-2(CIP) 10 20 30 8.0E-06 83.28% 72 00:07:08
S3-3(CIP) 10 20 30 7.0E-06 83.28% 72 00:25:57
S3-4(CIP) 10 20 30 6.0E-06 83.28% 69 01:10:10
S3-5(CIP) 10 20 30 5.0E-06 83.28% 69 01:50:46
S3-6(CIP) 10 20 30 4.0E-06 83.28% 68 06:58:28
S4-1(SIP) 15 20 6 - 87.17% 125 00:00:59
S4-2(CIP) 15 20 6 2.0E-05 87.17% 165 00:12:54
S4-3(CIP) 15 20 6 1.8E-05 87.17% 157 00:30:26
S4-4(CIP) 15 20 6 1.6E-05 87.17% 137 00:53:59
S4-5(CIP) 15 20 6 1.4E-05 87.17% 119 01:19:37
S4-6(CIP) 15 20 6 L.2E-05 87.17% 100 02:54:15
S5-1(SIP) 15 20 12 - 85.58% 153 00:01:00
S5-2(CIP) 15 20 12 2.0E-05 85.58% 168 00:11:25
S5-3(CIP) 15 20 12 1.8E-05 85:568% 148 00:19:35
S5-4(CIP) 15 20 12 1.6E-05 85:58% 130 00:28:24
S5-5(CIP) 15 20 12 1.4E-05 85.58% 119 04:33:54
S5-6(CIP) 15 20 12 1.2E-05 85.58% 99 05:12:31
S6-1(SIP) 15 20 30 L 83.69% 168 00:01:02
S6-2(CIP) 15 20 30 2.0E-05 83.69% 169 00:15:42
S6-3(CIP) 15 20 30 1.8E-05 83.69% 151 00:17:54
S6-4(CIP) 15 20 30 1.6E-05 83.69% 137 01:28:24
S6-5(CIP) 15 20 30 1.4E-05 83.69% 135 03:30:27
S6-6(CIP) 15 20 30 1.2E-05 83.69% 131 19:26:47
S7-1(SIP) 20 20 6 - 85.79% 189 00:02:46
S7-2(CIP) 20 20 6 3.0E-05 85.79% 242 00:28:27
S7-3(CIP) 20 20 6 2.8E-05 85.79% 233 00:35:33
S7-4(CIP) 20 20 6 2.6E-05 85.79% 223 01:25:25
S7-5(CIP) 20 20 6 2.2E-05 85.79% 180 04:40:47
S7-6(CIP) 20 20 6 2.0E-05 85.79% 169 17:19:57
S8-1(SIP) 20 20 12 - 84.96% 224 00:02:45
S8-2(CIP) 20 20 12 3.0E-05 84.96% 247 00:33:27
S8-3(CIP) 20 20 12 2.8E-05 84.96% 232 00:58:05
S8-4(CIP) 20 20 12 2.6E-05 84.96% 218 01:05:26
S8-5(CIP) 20 20 12 2.2E-05 84.96% 181 01:50:59
S8-6(CIP) 20 20 12 2.0E-05 84.96% 170 05:15:36
S9-1(SIP) 20 20 30 - 83.28% 249 00:02:58
S9-2(CIP) 20 20 30 3.0E-05 83.43% 249 00:37:58
S9-3(CIP) 20 20 30 2.8E-05 83.43% 234 00:43:20
S9-4(CIP) 20 20 30 2.6E-05 83.43% 215 00:52:29
S9-5(CIP) 20 20 30 2.2E-05 83.43% 201 05:10:45
S9-6(CIP) 20 20 30 2.0E-05 83.43% 195 13:21:09
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