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Feature Based Decision Tree Model for Fault Detection and
Classification of Semiconductor Process

Ji Hun Son - Jong Myoung Ko + Chang Ouk Kim
Department of Information and Industrial Engineering, Yonsei University, Seoul, 120-749

As product quality and yield are essential factors in semiconductor manufacturing, monitoring the main
manufacturing steps is a critical task. For the purpose, FDC(Fault detection and classification) is used for
diagnosing fault states in the processes by monitoring data stream collected by equipment sensors. This
paper proposes an FDC model based on decision tree which provides if-then classification rules for causal
analysis of the processing results. Unlike previous decision tree approaches, we reflect the structural aspect
of the data stream to FDC. For this, we segment the data stream into multiple subregions, define
structural features for each subregion, and select the features which have high relevance to results of the
process and low redundancy to other features. As the result, we can construct simple, but highly accurate
FDC model. Experiments using the data stream collected from etching process show that the proposed
method is able to classify normal/abnormal states with high accuracy.

Keyword: semiconductor manufacturing, fault detection and classification, decision tree, wrapper based
feature selection
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) T == &
1 IF Std, < 740.0, THEN class is abnormal. 1
2 IF Std, > 810.5, THEN class is abnormal. 1
3 IF 740.0 < Std,; < 810.5 and Dur, > 366.0, THEN class is abnormal. 2
4 IF 740.0 < Std,; < 810.5, Dur, < 366.0 and Max,, < 2819.0, THEN class is abnormal. 3
b} IF 740.0 < Std, < 810.5, Dur, =< 366.0 and Maz, > 3006.0 THEN class is abnormal. 3
‘ IF 740.0 < Std, <8105, Dur, < 366.0, 2819.0 < Mz, < 3006.0 and Min,, < 42.0 THEN A
class is abnormal.
, IF 740.0 < Std, < 810.5, Dur,< 366.0, 2819.0 < Mz, < 3006.0, Min,, = 42.0 and 5
Avgp, < 1693.9 THEN class is abnormal.
. IF 740.0 < Std, < 810.5, Dur, < 366.0, 2819.0 < Mz, < 3006.0, Min,, = 42.0, ¢
Avgp, = 1693.9 and Maz g > 1040.0 THEN class is abnormal.
0 IF 740.0 < Std, < 810.5, Dur, < 366.0, 2819.0 < Mz, < 3006.0, Min p, > 42.0, :
Avgpy, = 1693.9, Maxzg > 1040.0 and Stdgs < 192.6 THEN class is abnormal.
" IF 740.0 < Std, < 810.5, Dur, < 366.0, 2819.0 < Mz, < 3006.0, Min,, = 42.0, :
Avgpy, = 1693.9, Max g > 1040.0 and Stdpg > 192.6 THEN class is normal.
73 5 107)
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1 IF Avg, > 2002.0, THEN class is abnormal. 1
2 IF 2002.0 < Avg, < 2024.0, THEN class is normal. 1
3 IF 2024.0 < Avg, < 2027.0 and Durp, > 84.0 THEN class is abnormal. 2
4 IF 2024.0 < Avg, < 2027.0, Dur,, < 84.0 and Avg,, < 1693.0 THEN cdlass is abnormal. 3
5 IF 2024.0 < Auvg, < 2027.0, Durp, < 84.0, Auvgp, < 1693.0 and Auvg,, < 2026.0 THEN class is A
abnormal.

6 IF 2024.0 < Avg, < 2027.0, Dury, < 84.0, Avgp, < 1693.0 and Avg,, = 2026.0 THEN class is 4
normal.

7 IF 2027.0 < Avg, < 2035.0, THEN class is abnormal. 1

8 IF Avg,=>2035.0 and Dur, > 366.0, THEN class is abnormal. 2

9 IF Avg,> 2035.0, Dur, < 366.0 and Mazy, > 3006.0 THEN class is abnormal. 3

10 IF Avg, = 2035.0, Dur,< 366.0 and Maz,, < 2819.0 THEN cdlass is abnormal. 3

1 IF Avg, > 2035.0, Dur,< 366.0, 2819.0 < Maz,, < 3006.0, and Avgps < 716.0 THEN class is 4
abnormal.

12 IF Avg, > 2035.0, Dur, < 366.0, 2819.0 < Max,, < 3006.0, and Avg,s > 804.0 THEN class is 4
abnormal.

5 IF Auvg, > 2035.0, Dur, < 366.0, 2819.0 < Mz ,, < 3006.0, 716.0 < Avgp, < 804.0 and 5
Std, > 810.0 THEN class is abnormal.

U IF Auvg, > 2035.0, Dur, < 3660, 2819.0 < Mz, < 3006.0, 7160 < Avgp, < 804.0 and 5
Stdy < 740.0 THEN class is abnormal.

s IF Auvg, = 2035.0, Dur, < 366.0, 2819.0 < Mz, < 3006.0, 7160 < Avgp, < 804.0, y
740.0 < Std; < 810.5 and 1831.0 < Maz, < 1840.0 THEN class is abnormal.

” IF Auvg, = 2035.0, Dur, < 366.0, 2819.0 < Mz, < 3006.0, 7160 < Avgp, < 804.0, ,
740.0 < Std; < 810.5, Mazy, < 1831.0 and Avgp, < 1693.0 THEN class is abnormal.

- IF Auvg, = 2035.0, Dur, < 366.0, 2819.0 < Maz,, < 3006.0, 716.0 < Avgp, < 804.0, ,
740.0 < Std; < 810.5, Maxp, < 1831.0 and Avgp, = 1693.0 THEN class is normal.

" IF Avg, = 2035.0, Dur,< 3660, 2819.0 < Max,, < 3006.0, 7160 < Aug,; < 804.0, ,
740.0 < Std, < 810.5, Maax p, = 1840.0 and Avgp, < 2626.0 THEN class is abnormal.

19 IF Avg, > 2035.0, Dur,; < 366.0, 2819.0 < Max ,, < 30006.0, 716.0 < Avg,; < 804.0, 7
740.0 < Std, < 810.5, Maxy, > 1840.0 and Avgp, > 2626.0 THEN class is normal.

R D
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