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Abstract

Terahertz ( THz) time-domain spectral technology can effectively obtain time and frequency
domain information of internal IC structure and detect internal defects. However, it cannot be di-
rectly applied in industries because the single frequency images lack the ability of feature expres-
sion. Making full use of different characteristics of the chip contained in terahertz spectral data,
we propose a fusion algorithm based on sparse representation and multi-scale decomposition that

can fuse the low and all-pass frequency component separated from the multi-scale transform. Our

Keywords

semiconductor 1C;

defect detection;

Terahertz (THz) time domain
spectral imaging;

fusion algorithm;

LiCNN



33 XUSTRE, A% FET R 2K KGR -5 R L2 ~T FRES R SR B ARG N J5 303

findings show that the proposed algorithm effectively enhances the characteristics and improves the

resolution of THz images. Moreover, we construct a semiconductor IC dataset and proposes lateral

inhibition in a convolutional neural network ( LICNN) according to the IC characteristics of sparsi-

ty, non-obvious defect, and low defect probability. The optimized LiCNN achieves simplified pa-

rameters, and the validity of defect detection using LiCNN is verified in a small sample dataset.

Our proposed method provides IC defect detection techniques for nondestructive testing and quality

control.
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Fig.10 LiCNN structure
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Tab.2  Convolutional layer configurations of LICNN

LR LiCNN %54
L, FF(3 x3 x32)
L, B3 x3 x64)
L HR(3 x3 x128)
L, B3 x3 x256)
L, B3 x3 x512)

#3 BAFSHN — 2 2EHIZR LICNN £
TR 25 S . CNN-512 I 25 5 1) ik 45 1 3
FEEE R 99.53% , W& 4fF CNN-256 (1) il it &5 2R
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Tab.3  Test results of LICNN outcomes with one FC layer

Hfii: %
LAY RKME B/ME OPMHE bR
CNN-128 100 97.11 99.41 0.009 6
CNN-256 100 98.31 99.50 0.006 5
CNN-512 100 98.43  99.53 0.005 2
CNN-102 4 100 97.83 9933 0.008 1
CNN-256 0 100 97.66  99.34 0.007 8
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Tab.4  Test results of LICNN outcomes with two FC layers

BN %
LAY RKME B/ME PHE iR
CNN-512 100 98.43  99.53 0.005 2
CNN-512-64 100 98.91  99.77 0.003 8
CNN-512-128 100 98.95  99.96 0.000 8
CNN-512-256 100 99.69  99.95 0.001 1
CNN-512-512 100 99.16  99.81 0.003 0
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Tab.5 LiCNN compared with other methods

B FIUERGR /% RIS IS8T A /min
CNN-512-128 99.96 0.005 7 2.07
VGG 99.96 0.008 6 3.44
VGG13 99.93 0.008 1 5.07
VGG16 99.96 0.007 6 8.09
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