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Metal microstrip line defect detection of chip based on THz-TDR
technology
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Abstract: The current main detection methods for packaging chip defects with small size, dense wiring, and high inte-
gration have drawbacks such as low accuracy and long cycle time. To compensate for the shortcomings of traditional de-
tection methods, this study combines terahertz technology with time-domain reflection technology to explore the feasi-
bility of detecting metal wire defects on chips. Firstly, different proportions of convex defects and concave defects were
processed on metal microstrip lines of different widths to simulate incomplete opening/short circuits of metal wires in in-
tegrated chips. The time-domain reflection signals were collected using a terahertz time-domain reflectometer. Then,
qualitative analysis was conducted on different defect degrees and types based on the corresponding time of time-domain
reflection pulses, and the defect positions of the metal wires on the chip were accurately calculated. Finally, the finite
element analysis method was used to simulate and analyze the metal wires with defects on the silicon substrate, which
showed perfect consistency with the experimental results. This research shows that the combined terahertz technology
with time-domain reflection technology can achieve the diagnosis and detection of metal wire defects on chips, provid-
ing an empirical reference for defect detection in integrated chips.
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Table 2 Chip defect localization detection results

o Ty - PEETTEY -
g; GeRE W JRAIE BRBEAIE W2 I — ?%ﬁa P PR BREEAE W2 S —

2R (ps) (pm) (pm) (pm) 2 (ps) (pm) (pm) (pm)

1 M 24.9 1422.84 1995 572. 16 MBE  23.36  1334.81 1995 660. 19

2 fhiig 27.98  1598.8 1995 396.2 MEE 29.96  1711.94 1995 283.

3 ik 26.3 1502.8 1995 492.2 MEE 29.5 1685.66 1995 309.

4 M 30.6 1742.25 1992.5 250.25 Mkg  31.6 1799.46 1992.5 193,

5 Ml 31.8 1810.85 1992.5 181.65 MFE  32.46  1848.44  1992.5 144,

6 M 27.92 1589.91 19925 402.59

MBE  31.24  1778.96 19925  213.

7 M2 30.96  1757.76 1990 232.24

MFE 31.26  1774.79 1990 215.

8 i 30.5 1731. 64 1990 258.36 Mps 32.3 1833.83 1990 156.

9 Ml 31.64  1796.36 1990 193. 64 B 31.78  1.804.31 1990 185. 69

10 Mg 32.34  1831.94 1987.5 155.56 MPBE  30.96  1753.77  1987.5 233.73

E
MG 32.26  1827.42  1987.5  160.08 E
MIBH  29.74  1684.67 1987.5  302.83 E

PRI 5 AR R &% S5 S5 45 5 XS R A IR 8], RS AT axd s PR R iy e/ (M B ey A T 7 3L
WA G R LB AL E . RITABRICY AR 5 5 5 AT R R — k. A

11 /W& 31.26 1770.77 1987.5 216.73

12 M 30.74  1741.31  1987.5 246.19
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