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Fig.1 Conformal step coverage morphology
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Fig.2  Gradient step coverage morphology
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Fig.3 Sectional view of horizontally deposited step resistance

o1 B3R Ar BT AT, S TR 6 SRS EL, T
B 6 MEEASCHY A, AR &1 3 B 1Y 301 T 45 44
AP RO R LA B A T O &, HBEAR HT LU
T4 AR,

L +2x =5, (1)

by — 1
—— 2
o (2)

sin o =

K4 ACFRERRE B At BB IR

Fig.4 Vertical view of horizontally deposited step resistance
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Fig.5 Poly resistance obliquely deposited

in sacrificial layer step at angle 8
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Fig.6  Poly resistance obliquely deposited

in unetched sacrificial layer at angle B
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Fig.7  Poly resistance obliquely deposited

in sacrificial layer step at angle 0
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Fig.8 Poly resistance obliquely deposited

in unetched sacrificial layer at angle 6
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Table 1  Simulation results of step resistance
A a/(°) R,/Q R,/Q Ry/Q
70 249.933 8 499.077 9 997. 867 6
75 250. 020 7 499.200 8 998.041 4
80 250. 088 4 499.296 5 998.176 8
85 250. 161 4 499.399 8 998.322 8
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Fig.9 Medici step resistance model
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Table 2 Contrast of the theoretical and simulated results of material layer thickness
A o/ (°) x MY BRI A/ um x B FZBR{E/ pm t WEISE/ um o MEERRE/ wm o IIRE um o, BSEPRE um
70 1.033 4 1.064 2 1. 000 2 1.000 0 1.000 3 1.000 0
75 0.989 9 1.0353 1.000 2 1.000 0 1.000 3 1.000 0
80 0.956 4 1.015 4 1. 000 4 1.000 0 1.000 6 1.000 0
85 0.919 5 1.003 8 1.000 1 1.000 0 1.000 2 1.000 0
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Electrical testing structure for measuring
material layer thickness of MEMS surface processing

QIAN Xiaoxia' LI Weihua®

1 Nanjing Institute of Technology Industrial Center, Nanjing 211167
2 Key Laboratory of MEMS of Ministry of Education,Southeast University, Nanjing 210096

Abstract Material layer thickness of Micro-Electro-Mechanical System( MEMS) surface manufacturing process is
one of the significant parameters which determine the performance of MEMS devices, for example, the thickness of
polysilicon layer and sacrificial layer directly determines the performance and longitudinal mobile range of MEMS
devices, so the measurement and process control and monitoring of material layer thickness are very meaningful. The
current material layer thickness test,which is mostly through optomechanical method,is too complex and expensive,
and needs too much measuring time. Besides, it is difficult for the current method to integrate with the Process-con-
trol-monitor(PCM ) system. In the paper, a novel electrical testing structure is developed to measure the material
layer thickness, which is simple and convenient,and can be integrated with the MEMS measurement system easily.
To validate the testing structures and testing models, the software Medici is used to carry out the closed-loop verifi-
cation. The results show a good agreement between simulation results and theoretical results.

Key words micro-electro-mechanical system( MEMS) ;surface processing; material layer;electrical testing



