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A Yields Prediction in the Semiconductor Manufacturing Process
Using Stepwise Support Vector Machine
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It is crucial to prevent low yields in the semiconductor industry. Since many factors affect variation in yield
and they are deeply related, preventing low yield is difficult. There have been substantial researches in the
field of yield prediction. Many researchers had used the statistical methods. Many studies have shown that
artificial neural network (ANN) achieved better performance than traditional statistical methods. How-
ever, despite ANN’s superior performance some problems such as over-fitting and poor explanatory power
arise. In order to overcome these limitations, a relatively new machine learning technique, support vector
machine (SVM), is introduced to classify the yield. SVM is simple enough to be analyzed mathematically,
and it leads to high performances in practical applications. This study presents a new efficient classification
methodology, Stepwise-SVM (SSVM), for detecting high and low yields. SSVM is step-by-step adjustment
of parameters to be precisely the classification for actual high and low yield lot. The objective of this paper
is to examine the feasibility of SVM and SSVM in the yield classification. The experimental results show
that SVM and SSVM provides a promising alternative to yield classification for the field data.

Keyword: support vector machine, semiconductor yield classification, semiconductor manufacturing
process
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Figure 1. Flow Chart of Semiconductor Manufacturing
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Figure 3. Flow Chart of Current Semiconductor Test Process

<Figure 3> &4 FAB OUT ©|$ HFHA7HA] 9] ot
T4 AaHE Yepd 1 glok #A) 92 AARS A2 FAB OUT
o] % 71 M A @At EAS 5783 PCM B34S K19
Stk PCM 342 T 27ko] Ak AR B 71E 1713 54
S SA8 s A=t T3 PCM 342 319 Lotz ol A]
S A dolHE MEH Z83 WS Loes HiEdte
SAHUOE gt PAM 3 S AR Lot 7 QAR FAE
Probe 7AA} 374& Z18) gt} Probe AAME 1T AP AEE
S 718 AL S|, 29 A At AALE SRSt 7 TA ¢
Probe A} 342 FAB 34 ol A A gk o] S AAZ3stal A7)
2 AALE 3l FARepaind 5 U= & ¥t 53],

EEE
AL 58 58 PP A3 Bk £E 2 glo]3) 9]
8 ERR D, ol BT AL FF3HI DCEF, Func-

tiong ol theh EFE Hlo[HE dAo|HEE £ X
Probe A7 k2 5 7} Lotd] flo)¥ & HE2 AE Ho=

Y

oK
X ogh
lo =
e,
NN
D rfF
i &

ox o
SE o

o
o
1o,
o4
ox
i
R
=2
>
fd
rl
=
2
rlo
N
of
&
o
[o
™ K
oft
ol
)

i

2 5YF BLE 7R T T Probe AL
G 3 Loce] AF S0 AERAAN B
J Z 2] glo] Probe 7AA}

=

by

e o,
N
N

fru
¢
M o o2

2
o
2 e

>
r
K

o] QAo WA, §
BT gk AL _OAng =13

=
%0,
a
—{d
it
i
r
as
(=]
g
o
>
N
™
%O{:",
i
g
N
ofN
&
i
o H P>

ol o
S,
53
o
&
J
o3t
T
>
op &
e e oy
re

o
f fo rf
e

=
3 7h9} Alzk £40] g Aol A
A ol Fepo] WA= 1 Ho] BE FRL
Fo BT 5 91, BAS

e

ox

rit,

£

)

X,

2

N

N

=

oo

BN~

%2

=

o XN

g

N

NN

XN

o e "
o fF o =

O, o

H, v A0

>~
i Ay o HT % a2 S o 30 82

n{lu S
e
o

& S0 WAL To] e S A3

o2
=
oy
o
2
Ol
Y
b
ok,
X
i,
£
[
i)
i)
=
x
o
f
=2
ox
s
=
Sl
9

& 9MH 02 Probe FAFE AN 5§ £40] HA W
3] ZRE AL 98] HEAANA A7} u] 8- Hoks
A AT W A5E 2 o EE Lo BAlS) AARAOE
Probe AATE AAI8A HW AE AN 4 £40] Ho]
A BT m2kA Probe A} B4 A3HE 279 A}
£ 95 A558< AAajo} gk ool woz
FET AHE Lot TSR ANEE Lo TRE
Probe 74} 208 ol Asatidl H3482 34 ¥ 5 3l
o1 1518 Probe AL o) B BAGT O] 1482
S0E % 9l 1-24Le) NS Zol W, BH 2

- o=

=27

S 7HA QA Bt 3 15 Loed A 3] Adste] HE7

A Qe HE 49 QTS BE 5 dE S 3

71 HES F low, A Bag Jrkge HEH
]

¢ o= A &% (Classification Accuracy) :

cc

CA[%] =

x 1 1
cctuc 00 M

cc : correctly classified

uc : uncorrectly classified

& 47 Ao vudhe Arze d5YAEL CEF
&AM S A ()F 2or, A FolA 4
838 ERG HES Atk QEFES A @9 2or, 1
TEE ST A FolA AAAFE0] T Aok AeE
2 453 A Sl 2Al aggo] BT 97t A Fol
A Ak Bl golt By B de AFEE dS5E A



256 ok g -

of AA A&z TAT FeIHdEE Fo crll%— ol
310J 5o} &

ol AR AFoA Y 98 217 A

o O B2 9 (Misclassification Rate) :
2 1
MR[%] = (3 Tﬁlx—%)x 100 @)

7l : real low yield(2 A 4=

rh : real high yield(A A E‘F‘%)
=)
ph : predict high yield(21 48| =)

pl : predict low yield A 5=&

b B Ae BEEA AL 349 £ ASE
SEFO HAE Al 4 Aol sl ME T TEAE F
I EFE Haspsla Agee Adgehs £ ¢alds
S AT} 71 %) U THEAE <Table 1>3} ek

Table 1. Weight of Each Case
Ao 95 I1TE ATE AT Ar&
T aa | s [ Avs | a5s [ ASs
7} A 1(w,) 3(w,) 0.5(w) 2(w,)

r

o S

Aol mE 7t A AFES 3] oS3}
o] FR3JIEE 22 B3y, HA| A4S IFER 9
7AS el 2302 A7 3H)

ol’de] 7152 E AL B AT EATFE 2
ot 2 3)9] A= g8 /et BrolH,
F3 Aotk 2t A9 Ao SR8 FILEL
F7H A8 FohE 54 4= Hojzh "ok

= to E e T
Mr HEoml

do e

1]
e

SE2=
RIS

X (rh/ph) +w, X
wy X (rt/ph) +w, X

(r1/pl)
(rh/pl)

Mazximize

2287718 o] &3 vt A HAL I A

g

ATE Hie HEFES oS3 2
53 oj=5 Lor%% 01%§P’4 Probe AME A8t
& J W& Al bstoh # A FAB OUT ©]$-¢]
© PCM} Probe AFS BE Loto]l SU3}A| 243}
Atk g HF A A Aol BT 75 0] Y=
o= ot tf-g 4] §lo] Probe ALE Y3t} what
sT& &40 et B FJ o2 Qlgh Azt vl &

A BE &5 op7leta it 28y & A3 e Aes
A 7F5 Lot& PCM3} Probe A 18] 28 3 AAH t]o|E
g VW2 /ASE ERVIE ARt BRSTh /A5
& EH7Ie A4E dHolHE 7|fte s RS vEn ;El
718k /A& o 55 T3l o] Y3} Probe AA 2WHAIE

R ECREPE

et & Ao M AlQtete HARSE-S <Figure 4>} 2t

<Figure 4>l X} FAB Out® Lot 19H7] Probe 7AA} & Aok
H E/771E B WATER BFE Lto] IFEE EF
= AWl 28 Probe AARE X8 g} Lt Loco] A
TEE TREH H™3 2XE H) AdshE 2319 294
Probe 7AAS 4833t} o] YU 8lE 27| Probe AALE &3]
THANTAY A EFS AAFORE HZFES P
ey 2R EFE A 15E Loco] F5HE Probe AN
Tt AxE A2 As) 23] B FF S(Over-kill) 7
EA Ha AA A & £4L8 o 3A 2AsH ok wet
A EFE LulE 28 58 AP /AFE Loes TE
shof gtk mekA & ATl 2571 ik svM BES )
Aste] =214 0 2 v A gt EF71A] 7F53HEE Stepwise SVM

(SSVM) 2.8 o 2 A3t} SSVM 288 SVME 488 o ¢
AR oz setrEg 24sc 58 0] 0FE ALt
Ak SVM 23

7] 918 o]k mrebd AR SSVM AL
uo 257} olele A7 729 94 WS
vafel Al

U HFSV.
AH oz 3
1513 A e 5 e

PCM ]

Probe TestI ]

Low Yield

! |
I = 1
| PCM/Probe Lest |
: Results DataBase |
| |
| . Probe Test T
| Pre-processing |
|
o |
; ; No |
| Variable Selection ]
| Repairable? - |
I | ‘ '
|
: Construct Model ]— Yes |
| e )
I Pass Chip ] :
Lasseslbcaassracaaaz= I. .................
Model Update Assembly l
Final Test I
TheResults of
High/Low Yield

Figure 4. Flow Chart of Semiconductor Test Process using Classifier



SSVM(Stepwise-Support Vector Machine)& ©] &3+ WF = A] 42§ o

QA0 SVME QMBS DALY EHINOE A}
A F 5 B 2(cdas) Ao19) o margin) & Hoh3) A17)
& 2o 3 AR hyperpln 3 o] BAHolch AFel7}
S A9l B AAWS AP0 e 4 glon
48] Aol ALUSE oldstel dyndoz 24

5t & AT AR E 5 e AT o /A7l e,
Uz o 7 go| ALgH = AGIFEE 7H-AIRE RBES} T
GAAEE E 4 A THVapnik, 1995)

71441k R

1
K(z,y) :exp(—? lz—y]?)

a4 A
Kz, y) = (xy—l— 1)4

A71A de TG4 Apgo) L, 672 7H-A1SE RBF 714 9] o
01Tk 22 ST RAL 01 A5 S ol &
A &2 7} E7Fs g E Ao A SVME Al 529] ek o] 9 of] 4
3 CE * 7}61—0;1,41 El 13lE A3 E A8 4 9ith

SSVM F.&-& <Figure 5>} 7-o] %Wﬂu} SSVM & of| A
AN B E Al e} B 2l £U8 5 ek
=97 ‘i#ﬂﬂﬁeﬂﬂ4dﬁﬁéﬁﬁﬂqsw4
o 5ol oM Ad e dEle 7P 8% A ?-4

shtoltt. & Aol M= sVMe] 7%%%@&*1 718 a2 AH-
) QFo 7 A(robust)dF 7}9-A] ¢t RBF(Radial Basis Function)
£ AL VM| ol glolA A g4e) 4 cok A
SejelE 27} F2F A2L Ik ey A AFEL 1

TEE 53k LEFE Hadtshs RS A7) Hld)
A g cot Ad sl E ¢ DA A o2 AR
AR oz setrlel s WYt W e S8 1583 MY 2

— o
—‘ Data Base
| ___ (PCM.Probe Test) |

e

~Misclassification 8 | Misclassification g,
Remove i Remaove
High Yield Lots E High Yield Lots
Stage 1 i Stage 2

B

il
JJrE‘r”l Bol o a7&2 E7E HolE e

o fofion ® R Z
9, ~ H.IIO l"%
o =
O =
;&

Jfu
% Ho
£

N

A

N
-
RN
m{o

=
[¢]

of
-

= oofr Huomn 4y Ay kU R Ok E R
FIO i nE e b

oxl
{1
x>

flo o
o

o 1o b
_wm%

g o]He Attt o)t dAE E

3 FAoNA AF Loto] FUEH dAE B
A PCM, Probe A A7E o] 83t HEF LS 2
Aok SSVM B 753} 7 BN ARE = 42
2.

/\]

(zoy by, E{-11} i=1 N
¢(z;0)={-1,1}
0, = {Upperbound C,
n=1,-k

F (z)=¢(z;0)

kernel pammeter(f}.,

N
971 =arg minG ZGXD(_yLFY”(E))

i=1
N
Fn+1 ( E )7 Vi Eph

Ir
0, . fargmmezexp yanH( ), Vi &ph

L ] i S k
| . Condition Matching

New Product Data

Figure 5. Classifier Design based on SSVM

A AF €% A4 g 6 A9 a2
7

Bl BN TH8L 1Y B BRAE T
A% o4 el 0 Aan BAe e
VB E a1 BAGA A48 SeviE ] o8 2
e HolE A2 Wl Hld 3914 2
BRSE A 48 0,9 A ey 8
7

& AEE Q3 sy e 7 9

At &A1 A 28-S AAsi) |

1 F7hol A R8-S AAEE 28] o
AS

Complete Classify ]

257

AA

AR oz dehEE AP sSsYMLS
Stopsiba A ARsn P 2R

®
)

(10)

1D



258 qog - L& - AAD - YEL - A4
i:dlolg Qlalx Step 6 : n'HA7FA] Z8Jo] SZEH Step SE, Otherwise nS 1
N:Hlo|E 9] & A5 T2 27} A7) 3 Step 22 0] 5
n: BF7] dAE Qg Step 7 : SSVM L ol| thaf HA 58 vlo|HE AHE-3t
kA 3 T ERE TP 15 V)5S T 3
a; : Lot/ PCM % Probe AAFEA A3} gl o] E)(] & W) = ¢E, Otherwise Step 22 ©] 5
y, - AE AR AT
o(z;0) : SVM B3 A} olde] wHEA a5} A S B A E SSVMS TG0l
0: 23 au e 23 &5 o] At A4F Loco] M HE st AA O &
F(z) : SVM 257 A3} FE AYS B/ e A5 DA 2ol A MR R
Bl Lotd] AR E Y sto] EF3ch v YEE R} 44
E A1E 2] (5)0l| A Lot®H PCM 2 Probe 74/‘]':6'*7(3 A3} o] A WA el 582 A E B Al Probe HAFE 5
B 02 o3, A5 AA3Y dahg g2 golgn 3 T L REE ARILRE SIS P 540
£ 443 Ao T Arse SAH A5 e ij:y} sﬁf i_eﬁi}i? I o B e
4 151010k 4 @ VM ER10) o3} 2RR A o PP TAHES SR
o(z;0) 2 B3, f A== WG5S YEhis 3k g
ESVMEFE TEoho 4o serle RS vepdd. A3 A8 9 AEA
#(z:0)S 8 4 Lot 17 -19 BFE &) 25 S Loeg B T T x s
U 4 (08 SR 2 ER71009 BaD RIAE o100 g mpslap) siol B AR F Bl 34
PIHE AR A ©F 0,8 RIAAIHS TN EF o) 2ol )9) paB) HlolE1 B o] 83)ed B A8 154}
719 93] A& AHE F, () AT A O GAE g ma @ors AL 712 98 AR GRS
s o ) sol tisl Wkttt A5 97t 3 A% 2eAE
2 3% AEY Q8 F HAE A% 0, S ”LE} A0 gojsle] HE4E HFol 0% AFL o E o}ﬁiﬁ‘r. ¥
oA M AHE-G HlolE1 5 Al9lelal EFE AHE U 3 424 2 1/ASS —‘,Ll"% P& 10%8 AHEY
ﬂlﬁ‘r A (D)2 U @A 9 ZE3eEE W?ﬂﬁ‘r T o 9 B 2o 0% 7)2S AR AL @A) A=
- A SVM EHEE A 9% A (105 FHEst A8 1,59 580] 7M1 EA)etes :,17}011, 70%E 7|F0.2 H]
AR sk Eok EEA A Apol 7t ZA Yepd
2 gleo]EE 20089 195-F 20084 12€717] 33514
ool £ & Tl B Aol A AMe sSVM BF 5T o) 7199 glo|E] ®et B A5 el AE BA e At
L a3t 2 = A ZE Lot 148 Lot 516709} A48 Loe 51770, 3 1,0337)
Step 1: Aol B2 & PCM 2 Probe 7AFEA A7 HIOJEIE o) Lor o] B AMEatTh S Locd] B0 @R o)A
SRS EF A n S AT A}g 291 PCM 2] 217) 9} Probe 7AAFS] 1007] ©] o] E] o]t} PCM
Step 2: TR E Hlo]H Fof Szl st Ho]HY B AF glojHE 5 Lotol] £3HH 349 g0 HE WEZE slo] A
o e doHe e 3to] 3tk oIt Probe 74} ¥l o B Lotol] E e A 9
Step 3 : ng 12 AL IFE TF T WE LEFE o]HE A3 P gho|th PCM Hlo|El = 7} Ty AAle] EA]
Haslete 0 & S5 o|HE B3 AFEsith o] thelk 2 A E A 2~E|(Transistor), A SHResistor), T4
Stepd: 2 ASE Ho|H JAFES Tl &7 7ol HB8tE  (Capaciton 59 A 7173 B4 243 A o]th Probe 744 o]
TR7F A EE d ©A 9 58 FE 3 B} 1947 Probe ZAMATZ 157 Probe 7AALY] 48, DC &3
Step 5 : SrFE nTA Y FES Tl S5 HolH Fol 178 FF0] W2 EHE, FuncionEF 70| @2 g%%, HHE 7]
2 59 dioJE & g5 tlo] oA A gt} 52+ 7)18 545 2l A (Redundancy) AH&-E, 7]E}F Probe
Table 2. Example of PCM, Probe Test Result Variable
Lot Yield El E2 E3 Ed I[E2D E21 Eil P2 P10 Bl P12 P13 P1d P15 I| P33 P100
3233 B86.12915] 14.8533] 749.786] 2436.47] -3.28d4  [0.294402] -0.34922 TE.6 a1.1 10.3 0.2 i 10.4 27 | E.9 4.5
3280 97.42188] 17, 7EA2 937.8] 3314.27] -3.231  [0.296806] -0.27158 773 a0 10.5 0.1 113 11 1.1 | E.1 28
2358 73.31256] 15.0602] Ao2.578] 2525.11] -3.199  [0.286647[ -0.28315 7E.1 a1.4 11.4 0.1 13 8.4 2.4 | 4.6 5.3
2810 75.89391| 1E.1435) RZV.3E3| 207241 -3.230 ||D.2?84?5 =0 36022 576 E3.2 15 0.3 201 18.5 25 || 4.3 5.7
3422 54.99499| 16.3684) TVEO.2TH| 2d8R3 -3.2?? 0.210144| -0. 26005 .7 5.2 12.7 0.1 13.5 141 1.3 || 84 35
3458 TT.03863| 17.6724| BBT.EB6| 3270.05 -3.23f 0.303492( -0.27403 55,8 5a.2 3t 0.2 309 1.2 1.1 | |I 2 34
3587 B5.33421| 17.4317) 1138.06[ 2983.05) -3.30 0.305705| -0.24754 TLE a0.9 12,5 0.2 13.3 8.6 0.8 T .3
3678 95.11981| 16.453) 903.451| 278R.8| -3 0.30286) -0. 26958 a0 826 1.4 0.z 126 1.6 1.1 a7 2B
2968 99.75625| 14.6333) 733.034] 233252 -3.34 0.293436| -0.263939 42,5 48,8 19.5 0.8 21.3 3.8 36 1.5 1.2
2981 99.32288| 15,5326 E71.426) 2271,76[ -3.16 0.283952( -0, 25322 0.5 8.5 12.3 0.1 16.E i 5.7 T2 g




SSVM(Stepwise-Support Vector Machine)& ©] &3+ WF = A] 42§ o

AR

ZA 5 ZFEo|th <Table 2>+ PCM3} Probe A} 4
HE 73S

VMO AH-E H4E-S st

1R nYt ¢ F

A= Algksk=
W 71E S RS
% H xﬂ O]—Q H]—]:H O =210 0111151_]4_‘
A7l A g7l M AR T J&‘?ji
(Linear Discriminant Analysis, LDA)Z} ] A
= o] 2} E A(Quadratic Discriminant Analy51s
1§ 7o o] AT ek svielet BT
= RN AFS A w0 /1 Ra A A
AR HFWIEHS AT

Z 7R EL A

(o R

2

o}m t

2 oofr =
m op rf
Bk ol

S

)
&, pE of

ot M
4

-

1

o
Uiﬂr
=

g,

1%
flo "
N
PN

o SHolH, Sk
U SVML: 7| & o] & W
ol
Q%Q(Discriminam Analysis) & =T
s Folh Aeke] o
FE, ‘T“?JZHH Fe} AT o] Zo|
Aot} o] g} 2 o &S HH ol 6}
527 9, é“’/‘rgl F7H A o]

e

o,
K
te
rSL'

p

off o off 1k
MNP o o oox A
e
£
N
rlr
ox
°
4
ol
i
)
a%
[e%

2
) a
£
il
s
n°)
o2
i

JF
of
-
rir
N
-
il
e
oft
-

ol [
o o
o
Y lo
s
S
-0,
Mr ol B o flr b O kI oox rfr mE wo

N,

é
> o
ofo
O('H
5
I “Q-W
T 1 =
2 mo e

¢
¢

ot
ful
!
if=3
Sh
kv
of .
mi
u S
:\é
1o *
]IN
o oﬂ, l‘ﬁ L
Fhi
=
_O|L

1%
rlo

o Mo
SN T

P

M
o

|
N\

ol
AU
ofl =L oo

M
o I
=
o
=
[o
>
>
o
ol
ol
K
o To
r

3=t]
=
Apol T M1 Q) ol AHahE EAQDAE A}

)

oo
ol
O

W7} <Figure 6> 3} 2+ A2 gt}

Data Gathering

PCM ] :Pmuefml]

}

Data Pre-processing I
!

Variable Selection ]
+

Data Partition ]
|

Assessment
LDA ] QDA ] SVM ] SSVM ]

|

Experiment Results ]

Figure 6. Performance Assessment Procedure

B

259

<F1gure 6>9 A H]o]E 4=F(Data Gathering)2 of| Zo] ZQ
% 1217]¢) dlo]E S PCM} Probe 74} AHE SR 3T

;d x{ 2] 7} (Data Pre-processing)S 831 H] 0] E] AL A&l 4
A9 dHolE E 7hadith AR HA o)A AAS 9
ato] ZF W B2 9] 45 1% HolE & A AL, ASAE
Zbu) &0 HFZro 7 B3] G 3 blojE AlS gAY
WA (Variable Selection)& THAMZFEA 9] 3149 - testE

mlm

ﬂll

Eolo] 14E e AFE B Fo3 Map < 001>
7Hdith 3 g RS S A WS tHoH
ChH ARl 22X 28 3| AR W g %Td@%

WH(stepwise method with forward selection)& AF8-3Fo] HFZ o2
HEP < 0.05)5 X431} H) o] E8H(Data Partition)S &g

THA B7EE A3 HolHS ek AA oIy FelA
JT5E02 F volH o 80%5 AHEHaL, Uw A 20%=
AT E BECE AT Y FEE HolHE 158
I8 50:509] &2 A|ZHH o2 Tf&fs}ﬂl Ao
MABIT B8 2L 5-fold cross validationS &3] Z 4 Mean
Squared ErodMSE)E 714 BHS 0)E BHoE AT
S-fold cross validation& A3 57§12 Z0 o V= Zd 4,
e @ le Bl ARE J7L UHiA sle B HAES
L7 202 24 BRI 3 o 20 59 3

B oA
sy o2t ofl m

2
iy

BN EEA Sotet S R

AA A% Pl sHE F3)3kt) 5-fold cross validationS 2E
gl W Ue 9 AEY e 27 E 29U 4 3

ov), 597 RS 5o B 470 421 e 49 &
UA FFCH(Weiss e al, 1991). ¥ 7K Assessment)= 5 2 3+ H] o] E]
£ 7|52 2 LDA, QDA, gHt svM, I Aokd SSvMol| F-8-3}
o) AT} B RIAZE EES Fo) thets 19 vl

= Y3t HF 5% 7} A 3K Experiment Results) S A=

33485 37t 29 £4

A} 2 5)9] FAB H]0]E] 2 AME-3} 3 Aol w}
734; B w3tk A ®A} FAB Ho|HE A}
248w A= <Figure 7>3} 2T}
AT sSVMO] 7} =T uk SVM, LDA, QDAY
7452031 LDAL} QDA Bl&te] B 2ol S Kol 1
7} H)o]El 9] Set 4% BLE U]t A 2] A7l B
H|S28HA| YEhd T o] = Set 49] 7} Hlo]E1E0] AL
Ago AA} Hatste] A8 B 47 2
EAS 7127 }\}\01 Z o] E HolA &ttt [L].F)r/\{ ]
& = Serd®] A= EAEH vlolE1 5 GubH<l A
712 93 AQstath Bt dlolE Set 42 A5}
]E1 7} EAG Ak Secd] A9 SSVMO] o] 24 Sz of A]
$-4-319ith. WA 7] LDA, QDART} 957314

A=y

[e) O
]g]_

ofo &‘i
NGRS T
HU N e

.

1

o «
—= of

tlo [l o

off <4 Jm &

of & omN = 4y o x0 )y
= ox
o
oEL

;oo
3
]o



260

20.0%

80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%

10.0%

0.0%
Setl
50.3%
51.3%
75.8%
76.8%

Setl
55.3%
55.8%
74.8%
79.2%

Set3
56.0%
56.0%

Set 4
79.1%
78.2%
79.2%
80.6%

Sets
56.8%
54.4%
74.8%
74.8%

iy
54.6%
54.4%
74.6%
76.4%

OLDA
EQDA
Y ¥ SsVM
ook A SVM

73.0%
74.9%

Figure 7. The Results of Each Set(Domestic FAB)

THAuksVM-E B EalebulE A skl o2 S g H|o] ¥
7t BHE sl AT xﬂom SSVM Btk Stk 11
2} A oHE SSVME BFFES 3510 QEFE H4 s}
© ByutevE A S dAH R AAFOZH, A3 O
ol #7He dAEE ) Wl AgeA HES F

]'Gi ] oE== T
A o) e s Bt

ol

Table 3. The Results of Domestic FAB

A

LDA
64.3%
45.3%
35.7%
54.7%
54.6%
40.7%

1.129

A HISVM
67.6%
18.2%
32.4%
81.8%
74.6%
23.6%
3.268

QDA
64.5%
46.3%
35.5%
53.7%
54.4%
41.1%
1.098

<Table 3>& B 1L

> ATE

okl o548
Fe)3 Rk zaez
5 ygside <
Ho o EAere) @ goﬂ/\ﬂ 7L7 20.0%p, 17.1%p
£ Helth 53] 15 & 2 o538 Loco] AFEE HY
$7} 27.19%p9) o) E BT ey B AT A A
ME Auk SVMKE T} 1.8%p A SS9} 2.6%p L&

NS F T B3t A4S E G ST Loto] AFEE B

©.7}2.99%p N ABAT. A T RS Locd] A
3 el A% B s 4 329 2243 07
;}w% 84.7%9) A4E& EAHIFEE HAF+= SSVM
b FE *é-:—% 7HASL 3k

A Bt B/ ‘3—l
S A ]°

S 7
t=

l:lE_‘

Bt
e xta

r—lu:
_1

ox=
s

AMH

bol

NG
K on
)

SVM

O, o fo oF du S i 1o pH

e Bl oox gw (IF f”1°

_LE—U;':,_{\‘ rU-{N'o}é,

rﬁ_l

=13

ML (o iz = R O i o (S f|f

1% o

JZ:J
l“O

2 d

[e]
& Lot

5

.0z - AN

o} 3EA| g SSVMo| & H A g 2 A A £ 7
2 AL QRFE FY3la, 53] /A7t B AFE Lo
AFEE QEFIA &7 Wiolch AA g dEE
A E oE AP AR B wet 15ET A5ES £
Falar ek o] e Thdt Wel vlste] 9AE 148 7
5 59 e AFEE o S3h= SSVML A A Aol A
S Aee M F Ut B A A d S0 &
g Az g A7) Fad FEYS 1T W E AT
ol A A|oket SSVML A TG0 B 7|95 & Aoz A
Zteit)y, a8y 358 Lotd] o) A= diekE ] vis) 27
WA %t I4-E Lot o o] Uit %ﬂr AR A
HolHE F18 u 1483 A4 AH $50: 5002 7}

AF oz A A LTS d5S FHH R oA T
EQ7] jEo|t). k3 B A5 rLS A4 AZo A 345}
?3 WAE AR 2 Alkstel A 29l B £4L S8
237] o olc. 7 H7e) BA) Yol Wby, 144
PRE PP Aoz Jha deb 38 2R F9S
915 27 2) WA Aol o 2% A7t Do

3l 2] FABel| a3t vl 7k =) FABS] H7}et Fd
Azt whet A skl s 9 FABA HlolH = E*}Q‘r o
AZOoZ & 1,057 LotZ 5§ 46570 Lot} A& 5507)
LotS 44349t 3¢ FAB H|oJE S o] &3+ Al5H 7| 243}
+ <Figure 8>3} 72T}

s o

3}

pud

90.0%
$0.0%
70.0% H H
60.0% § i
o= 50.0% f B
AT 49,00 f -
(%)
30.0% f I
20.0% -
10.0% H B
0.0% | J |8
Setl Set2 Set3 Setd Sets =7
OLDA 50.3% | 55.6% | 56.0% | 56.3% | 49.6% | 53.7%
mQDA 46.9% | 52.7% | 57.0% | 57.1% | 47.6% | 51.8%
BATSVM| 70.6% | 68.8% | 66.6% | 66.7% | 70.9% | 68.7%
I SVM| 71.5% | 74.3% | 68.9% | 69.9% | 72.8% | 7L.4%
Figure 8. The Results of Each Set(Overseas FAB)
A2AHEE BAL) 2a4o} A et BT 0.
2 A} O] 2 ALEE WA, 24 870] e xol2
= ASHE sVMC] A5 N B R £ F3HE 7}
Aok 3 SSVME A4S fo] S s, CEREL &
23 AT} <Table 4> A B tiQtEo] Hlste] -3
S & 9l Al ssVME A A B A R T Xi?g Lot
IFERE oA Z3F A7} 22.2%p AR OH, A4S Lo
AFEE 23 A7} 22.2%p HAE QT 53] 158 Lot

AFER A5 A1 M A= 2AE B 47%,



SSVM(Stepwise-Support Vector Machine) & 0] &3 UF A =& of| & 261

o] B 11.1%p=2 BA} tiH] 5.4%p 5ottt L5
& Lotg 7)Ado] BALH T & L, 3] 9] FABo] o}7] QHA s}
5] 2] gho} 14§ Loto] Zo] A Ry uleiny 28E& F
& Al L5E Lovs AE3A7] WEoltt. et £A} tiH]
o z 1_,‘ Lot 2 9] °H cﬂz;(%ih:oﬂ}ﬂ 5%p %_Q_Eq) x]./,:
LotS AFEE o Sdhs B$ 8.6%p WA Yehdth o]
Hd2 B Aol A AlbSE SSVMO] 1§ Lot A& S T3l A
& Lo 78] wiEoltt. 12y 8 €] FABY] 744 #A
UE B4 ALY A4EE 1eid 0] dde) Fake o
34402 97181 .

b b g

Table 4. The Results of Overseas FAB

o= AA LDA QDA | UHISVM | SSVM
AFE | AFE | 53.5% | 523% | 619% | 64.6%
TS | AFE | 461% | 48.7% | 24.4% | 23.9%
AGE | IFE | 465% | 47.7% | 381% | 35.4%
AG& | A& | 539% | S51.3% | 756% | 76.1%
A=A 53.7% | 51.8% | 68.7% | 71.4%
LEFE 463% | 48.2% | 30.0% | 28.6%
ZAe Ax 0.999 0.930 2312 2.430

o)4te] 457} A3 BAJ9) o9 FAB R oI £ Q7
of Aeke o] 71§43 @4— Heifa gk ol &
Q7oA A2 SsVMo] U ol ula) ged she)

3 33 =T 4 S o] SSVME 7]
& WEEAS dAstY B2 e At 3R E

ogt
o
&
iCid
oY
=2
=
_?L
>~
>
_>rL
2
o
14
o
ok
EI}L > o\-}l
O

5}’\] A 4 Treed ’%3}% ‘%WS o]
At H”ﬂ o AHEE EF7
27l SVME Hot AHE o S50] 7hs st =S )43 SSVME
AlQFatAch 3 £ A= AGE ERVE T
2] AHE- 91 71 LDA, QDA B B A9 ¥E £
AR SVMI} A5 Hlastlth A Hlae @4 A
HlolHE o]-&-38t3laL, thtsst a2 LE7E 48

& A WS ARSIl e 5 Ak 2 Al
A ARk ssVME] S-S Sk, A B Loe]
A5t ol S8 Sof A AoNIM L A8 7= S
T FF & oS 2ok BREAC oM ol 33 &
TN &5 AH-E AL 2 Azt

AU Aol vehd 148 Lotd] )5 A &
AN 5 s Rl tE 5 A7t B s B3 svM
SRS W Ao s HE A4S 5 A Y B
ssvMe] A1 S AA 2T AJAAA e FF A7 DL
sttt 53] mdl Y] B8 frE WSS ARHOE 22
& i ssvme] Asol ts i A0 R ot mEhA
B g S FoA WFE FEehe W AR i o
T Zasn

#3Ed

Baek, D. H., Nam, J. G. (2002), Improved Semiconductor Yield System using
Datamining, Spring Seminnual Cfeene of Karean Qerations Researdh And
Manageee Scaay; 298-305.

Ciciani, B. and Jazeolla, G. (1991), A Markov Chain-Based Yield Formula for VLSI
Fault-Tolerant Chips, /EEE Transaaians an Conputer-Aided Design, 10(2), 252-
259.

Crosier, R. B. (1988), Multivariate Generalizations of Cumulative Sum Quality-
control Schemes, Tadmamaric 30, 539-549.

Hearst, M. A., Dumais, S. T., Osman, E., Platt, J., and Scholkopf, B. (1998),
Support vector machines, EEE Intdl{gent Systemy 13(4), 18-28.

Joachims, T. (1998), Text catergorization with support vector machines, Prozed-
ings o the Eurqpean Conference an Madiine Learning 10th European Conference
on Machine Learning, 137-142.

Kang, B.S., Lee, J. H., Shin, C. K., Yy, S. J., and Park, S. C. (1998), Hybrid ma-
chine learning system for integrated yield management in semiconductor
manufacturing, Expeart Systas with Appliatans 15, 123-132

Kim, T.S., Bae, G. J. (1995), Research of TEST Trend for High density memory
product, The Insaitute of Elecranics Engineers of Karea.

Kinam Kim & a/ (1998), DRAM Technology Perspective for Gigabit Era, JEEE
Trans, Elearan Devias, 45(3), 598-608.

Meyer, D., Leisch, F., and Hornik, K. (2003), The support vector machine under
test, Naurcanputing 55, 169-186.

Odom, M. and Sharda, R. (1990), A neural network model for bankruptcy pre-
diction, Proeeding o the International Jaint Conference an Neural nawarks, 11-
163-11-168.

Osuna, E., Freund, R., and Girosi, F. (1997), Training support vector machines :
an application to face detection, Proweding of Canputer Vision and Pattern
Reanition, 130-136.

Pieter Pete B. (2000), 2000 begins with a revised industry roadmap, Sdid State
Taddogy, 31-44.

Tam, K. and Kiang, M. (1992), Managerial applications of neural networks,
Managenene Saeng 38(7), 926-947.

Uzsoy, R., Lee, C., and Martin-Vega, L. A. (1992), A Review of Production
Planning and Scheduling models in the semiconductor industry PART I :
System characteristics, Performance Evaluation and Production Planning, //F
Transacians, 24(4), 47-60.

Vapnik, V. (1995), The Nature of Statical Learning Theory, Springer, New York.

Weiss, S. and Kulikowski, C. (1991), Computer Systems That Learn, Magan
Kaufmnn Publishers, Inc



262

%oy &
BT S 1A 35 S}
@A) : 3o]H] 229k A DRAM )AL %

Do sta ARG F AN

A F-0} : Data mining, Machine Learning

A48
D o8 21 E e oA}
EERL SRS SRR

University of Michigan A+ 3-8} HFA}

2 Bt s AR s

Ao AL B F2 He] Al &E, APC,
Data Mining

244

yH st 714 28k At

T gt A 38t} A}

Southern Methodist University 2+ & 4‘-1»}

Southern Methodist University 2+$] 3-8tz

A vy sty AR A GFTH _,‘]I_—/F-

J,].Al )=} 0]; Ag}\]. ul ;(H -\—]—E] /\] }\@ CIM/
ERP/SCM, APC

(APC), tﬂ o] ¥ u}o] J(Data Mining)
&

]_
]_



