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Techniques for Wafer Map Classification

Take Edge and Line/Scratch Pattern as Example

Tango-Al



Background T

B When the bin map exhibits specific patterns, it is usually a clue that

equipment problems or process variations have occurred.

B Visual inspection by engineers:
® Potential misjudgment due to human fatigue.

® The process can incur significant personnel costs
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Developed Methods Application o

Pattern

(747) Line/Scratch
(102)

All CP Map
(2705)

No Pattern
(1958)

e Step 1: Pattern Map Detection using DBSCAN Algorithm

v takes about 8 mins

e Step 2: Edge Pattern Classification by pre-constructed machine learning (CNN) Model

v takes about 25 secs
e Step 3: Line Pattern Detection using Hough Transform Algorithm

v takes about 2 secs
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Algorithm Output (as xlIsx File)
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Algorithm Output (as xlsx File) el

BEXx
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Patterned Ma P e Density-Based Spatial Clustering of Applications with Noise by

Detection Method: | &% map Lt fail die 55 EIREEE BEAETHE,
DBSCAN =15 FIB£ER (at least 1 cluster) BIIEE Atk map H pattern
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Edge/Non-Edge Classifier: CNN Model

* Training & Testing Data

—— Train

m Criteria et

0.99 1

> Vendor: Customer A
> Time: 2020/03/01 — 2020/03/31
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Edge

Non-
Edge

Manually Labeling Data

(2 sec per images)

Edge/Non-Edge
Classifier:
CNN Model

Model Training-Let machine

learn by examples
(2hs for 2700 images)

Automatically Classifying Data
(25sec for 2700 images)

Edge

Non-
Edge




CNN Model Setting

60 X 60 X 32

30X 30X 64

15X 15X 128

BN 88X 256

./

4 X 4 X156

Use 12 hidden layers to extract
features from wafer maps, with
zero ‘padding’ to maintain the
boundary feature.

CONVOLUTION LAYER
POOLING LAYER

FULLY CONNECTED LAYER

[1000]=CIRCLE
[0100]=CLUSTER
[0010]=5CRATCH
[0001]=SPOT
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TABLE I
SPECIFICATIONS OF CLASSIFIER

convolution layer 1 X 2)

convolution layer 3

convolution layer 4 _

e | o |
comominimers | usexy
comosion s | msaxn |
comoionimerr | 2600
comosionwers | 256052 |




CNN Model Training & Tuning Steps ITA%gao
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Training Stage Inference Stage Tuning Stage

Export Images Data from DB

(by cp.exp_png) .h5 File -h5 File
New Image (Model info.) (Model info.)

Manually Label
Data Modeling

1

1 Inference

Modeling

1 20200326003524.png Edge
20200326003524.png Edge
20200315201525.png Non-Edge
h5 File 20200315201525.png Edge
. 20200301002816.png Non-Edge
(Model info.) 20200301002816.png Non-Edge

» Supervised learning EEEHRER - o I,
) ; jets A ok i RREHFEABEEE, RIEMBESLURE
> Uit el el Pt otz e 3 FBIRE tuning 8BRS MR |




Line/Scratch Detection Method: Hough Transform <
i=s
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Original Map Denoised by Median Filter Line Detection




Summary
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B ATl {81 B LE map F pattern (5% user EEELTE)
BRI pattern #1945 Edge/Line/Other =F&

L1 2705 F try run overall FRF2HITE3 2 HED FESTAL
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Questions
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https://itanggo.com

CONTACT

+86-18516070025

enquiry@itanggo.com
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Thank You
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