G
INITIATORS & PYROTECHNICS

2021 4F 12 A

=]
HRE

2021 4F27 6 3

NEHKS: 1003-1480 (2021 ) 06-0001-05

T/ INEA S ks e B A A AR o BB Bk 24 T

ET A STV E IR T
AR, R, &, SR, BEAL M4 W
(LApdbR: AL TR, WP KIS, 0300515 2. HEME TAVAERIABRA R, W K34, 046000)

 E: NS MEMS BRI CRYRARRAIRRESL, BOHANFISSHFBDEHTL, (7 BRI s B . IR
AR SRR T DO AR A R 2R, AR S H BYRUAR AR VERC )T, 25 R0 . sy
Ui A FRLIAE A SO0A B, H FURRMSAT DR BE 0 A diedd 5] s M LA AR, SRRk B R B s IR, (AU P
A SRR AL AR . M5, 78 300~700A By ARG, X4 . 4. 55 H BURIRIE, M A
MRUCH 500A. 450A. 400A FHERRE AT ABE B e AT T R RUFI IR .

KR OB VML RREML; RIREERE; IREE; RERFIAIER

FE S TI4502 XEAFRIRAS: A DOI: 10.3969/.issn.1003-1480.2021.06.001

Design of Micro-bridge Membrane Based on Electrothermal Analysis
YAN Shou-yang', ZHAO He-ming', HAN Jing', LU Xu-tao', PENG Zhi-ling', FU Bo?
(1. School of Mechanical and Electrical Engineering, North University of China,Taiyuan, 030051
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Abstract: To realize the miniaturized micro-bridge films processed by MEMS technology with low energy initiation, the
miniaturized micro-bridge films with different structures and materials were designed, the current density and temperature change
process were studied by simulation. By studying the electrothermal characteristic curve of the diagonal of square bridge area, the
matching problem of current and material of H-shaped micro-bridge membrane was solved. The results show that the temperature
distribution of H-shaped bridge is the most uniform when the input current at both ends of the micro-bridge is S00A. Compared to
copper bridge film, it takes less time to reach the melting point for gold bridge film, while its average heating rate is lower. The
melting area of copper micro-bridge film is larger and the distribution is more uniform. In the input current range from 300A to
700A, the initiation of copper, gold and aluminum micro-bridge films with the current of 500A, 450A and 400A can improve their
energy utilization rate.
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Fig.1 Process flow chart
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Fig.2 Copper micro-bridge membrane diagram
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Tab.l Micro-bridge membrane parameters
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Fig.3 Structure diagram of copper micro-bridge membrane
bridge area
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Fig.5 Resistance value simulation
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Fig6 Temperature distribution of four types of copper
micro-bridge films

H1 6 T LIS3], E RIS THEA RSO IR,
(6] AR S0 TSR MR IX o DX R T oo T4
DXIESIPIMRE , X AMUSEAICLEE 734 . F 7425
FREEETHELA 4 B ITG , B XL R ] (2
e TG, DR DX PR B v T4 X il
. G, HBIZEHTHEM 4 DP5fTas, SRS Y

JE RERVEAFIX, BT X IRLE = TR X M
FE, (AR H RFFIX H G RIAR X6 B 5] HAFIX#R
REAE IR BB TLITRLEE
3.2 AEMHH BT XEREETITIEDH
HLJEHLT 800V | FEHLHLZS A 0.1pF I, HURRKE
HH SR B S A FEL IR 240 S00A, DRI AE 1A R F
UM PRI SO0A IO A LT, R T A Ha i 2 i
(ISR R R DX 35, AR A H 3 P P e (L T /)
F 500ns, 7 ELATFE ) HL U 25 B TR BRI 4 B[]/
F dps MU KHLTEA RS, X, 4. SRR
SEVE AR T, WniEl 7 P

nr M \ut:lb-db-‘l

0 10ps 0.25us 0.27ps 0.2%s  031ps 0.33ps
(a) Cu
0.10ps ozous ozsus ozsus 026ps = 031ps
(b) Au
-4 1-d» 4 b-d
0.10ps 0.14ps 0.16us
(c) Al

7 . €. AR EREETILE
Fig.7 Current density change diagram of copper, gold and
aluminum micro-bridge films
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Fig.8 Temperature change diagram of copper, gold and
aluminum micro-bridge films
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Fig.9 Diagonal research diagram of bridge area
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Fig. 10 Electrothermal characteristic curves of Cu, Au and Al
micro-bridge films
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