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An Adaptive Process Management Model in Semiconductor Systems
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Name Interpretation
LWP Lot Waiting Processing
HIS History
MOD Mode
BIP Batch in processing
FN Failure norification
PTF Processing tool failed
LFP Lot finished processing
BSN Batch start notification
BIE Batch in error
PTA Process tool availability
PM Preventive maintenance
PTM Process tool in maintenance
BPS Batch processing start
PTF Process tool failure
PTR Process tool repaire
PC Process completion
PE Process error
DPT Different process tool
SPT Same process tool
PMS Preventive maintenance start
PMF Preventive maintenance finish
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RR(n) ={[PreTox(n)-PostTox(m)]+DV} /
Time(n)

T(n)=[(PreTox(n)-Target)+Al/RR

RR=RR(n-1)*0.5+RR(n-2)*0.3+RR(n-3)*0.2
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4.2.1 Thoughput

sample waferg °©]-83 33 #2A CMP ¥
A AY3t= 3¢ CMPAH] Polishing 33 A
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LTINU (%) A B C

Normal Q#P 2.64 2.63 2.85

Sample skip 1.91 1.95 2.31
H| 0.73704 | 0.68%704 | 0.54%704

423 335 8A4 (Cpk)
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Cpk = 0975322 7/§4d RS & 5 Ut

- 172 -



MM AlAHES] M3 Z2MA n2iRdY

1% 6 Feedback control A,% thickness®| X

o] 24 sampledA skipdl] 93§ 2= F
$-0] &3] throughput 4 A7l =R
T4 uniformity, CpkE FFALE & + 3
At system® FE22 sample skipell ¢jg
CMP run to run controlg- A @A} 244
algorithm2 R 38 run dataZHE blanket
wafer R/RE Al4tsF 1, dojx R/R dataE
9o g AX 333 sampleS skipsld T &
&3t CMP timeS A&FAct TR A&
o AoIME 71& CMP AR 30% BFE9
throughput 383} 25%9] AFE 7jMS &3t
At 71€ system9 interlock modeE A3t
o A Avle] el E monitoring & 4 3l

SRANGA T ATt 93 AR
JPH Y BxA A oA e 2
2819 I monitoring wafer, run wafer, blanket
wafere] ™3 removal amount ¥3}E E3o
removal ratedll 4FS W X|&= polishing timed}
thickness3te] ¢l& modelS 7jgtstzn o] & 7]

Zog A3 polishing times AXMst CMP
53 28%F 9] Post thickness uniformity 7§41 2
sampling 24l AAE F3 throughput
A& 95t WE3t Adaptive Process Control
(APC) System 75 % A84#4E BYrh

FIo= olAAA R WAstE R4g 7]
ko 2 knowledge baseE T&3le 3o W
gtol aQlo] He A JPF A A% ¢
A dlolE7t ohd #HXA It dule]
input parameterd] #E XL F A& B
ZEAHY A7 gy  FAHBEYRY
(Knowledge-based Adaptive Process Control
model)-& 7WLate] oAbzl AT FAJof
HEE & A=E A7E Aol

&}

ES1EE

"Chemical
Materials”,

1) JM Steingerwald et al,
Mechanical Microelectronic
Wiley & Sons Inc., 1997.

2) K. Jensen. Coloured Petri Nets, volume 1.
Springer—Verlag, NY, 2nd edition, 1997

3) J. Park, S. Reveliotis, D. Bonder, C. Zhou, J.
Wu, and L.McGinnis. High~fidelity rapid
prototyping of 300mm fabs through discrete

event system modeling, Computers in

Industry, 2001
4) W. Jarrett Campbell Stavy K. Firth
Anthony J. Toprac "A Suvey of

Run-to-Run Contro! Algorithms”,
Dynamics.INC 2001

5) J. D. Lee and B. Y. Yun, "New Sample
Skip Algorithm based on Variable Removal
Rate in CMP Process”,December,Samsung
Technical Report, 1999

Yield

- 173 -



