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Study on the Energy Reduction of TaN Thin Film Transducers
REN Xiao-ming LIULan YU Ke-xin XIE Rui-zhen LIU Wei XUE Yan
(Science and Technology on Applied Physical Chemistry Laboratory, Shaanxi Applied Physics and Chemistry Research
Institute, Xi’an, 710061)

Abstract: In order to realize the energy reduction of TaN thin film transducers, TaN thin film transducers with different
bridge film thickness, different bridge sizes, and different bridge shapes were designed and manufactured. According to the
Langley method for sensitivity test of GIB/z 377A-94, the ignition sensitivity test was performed. The results showed that when
the size and shape of the bridge are constant, as the thickness of the bridge film increases, the firing voltage of the transducer
element firstly decrease and then increase. When the thickness of the bridge film is 0.9um, the firing voltage is the lowest. By
optimizing the size and shape of the bridge, the minimum average firing voltage of the obtained TaN thin film transducer is below 5V.
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Fig.1 Structure diagram of TaN thin film transducer
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Fig.2 Diagram of the bridge
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Fig.3 Schematic diagram of initiation circuit
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Fig.4 Diagram of bridge shape 1
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Tab.1 Test results of ignition sensitivity of transducers with
different bridge film thickness

99% 0.1%
/pm / A4 A4 vV
1 0.3 15 7.1 0.09 74 6.8
2 0.6 15 6.7 0.46 8.1 53
3 1 0.9 15 6.4 0.18 6.9 5.8
4 12 15 73 027 8.2 6.5
5 1.5 15 8.5 0.67 10.6 64
1
0.9um 6.4V
2.2 FHHRRSTH TaN SRR EETT AR A B BISZT
1 0.9 um
1 HxL
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Tab.2 Test results of ignition sensitivity of transducers with
different bridge sizes

99% 0.1%
/
/mm A% A% A%
1 0.1x0.1 15 6.4 0.18 6.9 58
2 0.2x0.2 15 76 0.37 8.8 6.5
3 1 0.3%0.3 15 8.7 0.16 8.7 78
4 0.4x0.4 15 111 0.76 135 8.8
5 0.5%0.5 15 157 0.9 17.5 13.8
2
0.Imm><0.Imm
6.4V
2.3 HXEAF TaN EIRIREETT A& A BRE RIS
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Fig.5 Diagram of bridge type 2 with different included angles
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Tab.3 Test results of ignition sensitivity of transducers with
different included angles
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Fig.6 Diagram of bridge type 2 in 4 equal divisions
(bridge type 3)
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Tab.4 Test results of ignition sensitivity of the transducer
with different equal divisions of the bridge

99% 0.1%

99% 0.1%
o= % v v
1 30 15 59 0.98 89 29
2 2 45 15 56 0.29 6.5 47
3 60 15 5.8 035 69 47
2.4 HFXFAARIS TaN FERIREE TR KRS Y20
0.9um 2
0.5mm><0.5mm 6 45°
2 TaN
4
3 6
4
4
8

11.9V 30

/ N Y Y
1 0 15 157 059 175 13.8
2 2 15 13.1 0.02 132 13.0
3 4 15 120 0.12 124 11.6
4 3 8 15 11.9 0.78 143 9.5
5 12 15 12.1 022 12.8 11.4
6 20 15 12.8 038 14.0 11.6
7 30 15 13.9 040 15.1 12.6
0.9um 0.5mm><0.5mm
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Fig.7 Diagram of the optimal designed bridge type
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Tab.5 Test results of ignition sensitivity of transducers with

different bridge types after optimization

99% 0.1%
/ N N N
1 4 15 11.8 0.31 127 10.8
2 5 15 10.9 0.30 119 10.0
3 6 15 113 0.12 11.6 10.9
4 7 15 123 0.15 127 11.8
5 8 15 124 0.17 129 119
6 9 15 124 0.05 12,5 122
2.5 TaN EREREETTHREETTA NBE
4
6 TaN
7 7
1 4 4
5V
%6 TaNFERRIAETTA NRERI TR
Tab. 6 Ignition sensitivity test scheme of TaN thin film
transducers
/mm o=
/um
1 0.9 1 0.1<0.1 -
2 0.9 2 0.1><0.1 45
3 0.9 3 0.1<0.1 45
4
4 0.9 5 0.1<0.1 45 4 0=
F7 TaNERRIREE T A AR E MR EER
Tab. 7 Ignition voltage of TaN film transducers
; 99% 0.1%
N N N
1 15 6.4 0.18 6.9 5.8
2 15 56 0.29 6.5 4.7
3 15 50 0.81 75 25
4 15 44 0.13 4.8 4.0
+3A
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