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Analysis of Factors Influencing the Energy Conversion Efficiency of Single Chip Parallel
Semiconductor Bridge Transducers
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Abstract: In order to investigate the influence of excitation energy and bridge area structure on the energy conversion
efficiency of semiconductor bridge transducers, two types of semiconductor bridge transducers with different single-chip parallel
bridge structures were designed, and the tests were carried out under capacitive excitation conditions to evaluate the energy
conversion efficiency of the parallel bridge area structure, then the influences of voltage and bridge area on energy conversion
efficiency were further revealed. The test results indicate that under the conditions of 47 pF capacitance and 25~35 V charging
voltage, the energy conversion efficiency of the dual-bridge area parallel structure is slightly better than that of the triple-bridge
area parallel structure. Under the same capacitance excitation condition, the energy conversion efficiency of the semiconductor
bridges with same bridge area structure decreases with the increase of charging voltage; Under the same charging voltage
condition, the energy conversion efficiency of semiconductor bridges with same bridge area structure increases with the increase
of bridge area.

Key words: Semiconductor bridge; Transducer; Parallel bridge area; Energy conversion efficiency; Capacitive excitation

KLAEEZ BISNRRER RIS HILAS U ok 28 Kl | e ePir el Sieocl o kT
ZRCHIFECRE, WHITES . RAMERRE, BORAT  shReibir, HYEREEHOCR 2Tl RIVEFIALRE,

Yk HER: 2024-09-12

EB RN : W™ (2002-) , F, FEEEM-LEITTAE, TENGESAMHRAERRTST .

BIREE: 5o (1977-) , 7, #d%, FEENFIIbS KM R & RE R SE

HEEWA: ERARRHES (No22275091,No. 22205112, No.U2341249 )

BIFASC: 2™, shildd, WiAm, % PRI AR CRE R AR CR R 2R AT, KT, 2024(5): 54-58.



2024 4 10 A & T

A 55

PEMIRENAE A RGE) TAREER, S (SCB)
K AR BETCIE A 2 S AR g 48 REAA L ) —
REARIFR), @ H R AR T LEAeRER UG E
ARG, ERPREREZ U, AR T
223 0K A, SCB RG2S R AL F B AL,
HA W et al5Ert . BEA AR £k BE
B, (HEEEHORAATE, MHRAECR I T A2
K, AR K RERE | Bt R A
REVLAEE BRI 1] o [ NS Z IS e
PEHRIX OS5 REMEIRO12) . SR LRI
A A EL S ISR a7k, RIS RIEE G AR o
BN B AP RE R FARACR BT SN B =
PIRBL , AL -V PRI X Sl g
REVC, MRRIEHARIIAIET, L MpReif it
BRI R 2R A WFFE i TR IXIHIAR . 58
HL HL A5 R 300 RE AP AR i LA ), DU A
SRR BRI T T S PRI S 1AL B DA 1 52 1 R
SRS .

1 AR ER

1.1 iR
ABFFEB I M T =8 I FIRFRUR X I 15k

PRI PR SRR C, JFE 1 BTR.

il

) =4 (b) 5

1 HEHEIREE T IE
Fig.1 Schematic of parallel bridge type energy transducers
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Tab.1 Bridge area dimensions of different energy transducers

e s A/ o m? HLBH/Q
7-1 30 600
=X 7-2 41 325
73 50 400
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7-4 22120
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Fig.2 Schematic diagram of the capacitance excitation

ignition test
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Fig.3 Energy conversion efficiency testing system
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Fig.4 The changes of current, voltage, power and energy vs
time of the triple-bridge area parallel structure ignited under
25V charging voltage
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time of the dual-bridge area parallel structure iginited under
25V charging voltage
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Tab.2 Energy conversion efficiency of energy transducer
with triple-bridge area parallel structure ignited under

different voltages
Eikea Uv E/m]J O/m]J 0%
25 3.25 14.68 22.14
71 30 3.98 21.15 18.82
35 5.14 28.79 17.84
40 6.24 37.60 16.60
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Tab.3 Energy conversion efficiency of energy transducer
with dual-bridge area parallel structure ignited under different

voltages
B UN E/m] O/m] 0%
20 2.30 9.40 24.48
4 25 2.95 14.68 20.10
30 4.19 21.15 19.82
35 5.07 28.79 17.60
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Fig.6 Relationship between energy conversion efficiency and

charging voltage
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Tab.4 Energy conversion efficiency of the energy transducer
with different bridge area structures ignited under 25 V

A Uv EJ/m] Q/m] /%
7-1 25 3.25 14.68 22.14
7-5 25 3.37 14.68 22.95
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Tab.5 Energy conversion efficiency of the energy transducer
with different bridge area structures ignited under 30 V

B UN E/m] O/m] /%

7-1 30 3.98 21.15 18.82
4.33 21.15 20.48

7-5 30
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Tab.6 Energy conversion efficiency of the energy transducer
with different bridge area structures ignited under 35 V

Al UV E/m] O/m] n/%
7-1 35 5.14 28.79 17.84
7-5 35 5.49 28.79 19.06
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Tab.7 Eenergy conversion efficiency of the triple-bridge
parallel structure energy transducer with different bridge
areas ignition

T UV E:/mJ /%
7-1 25 3.25 22.14
7-2 25 3.34 22.76
7-3 25 3.83 26.11
7-1 30 3.98 18.82
7-2 30 4.63 21.89
7-3 30 4.67 22.10
7-1 35 5.14 17.84
7-2 35 5.87 20.39

6.17 21.45

7-3 35
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Tab.8 The energy conversion efficiency of the dual-bridge
parallel structure energy transducer with different bridge
areas ignition

A5 UV E/mJ /%
7-4 25 2.95 20.10
7-5 25 3.37 22.95
7-6 25 3.63 25.15
7-4 30 4.19 19.82
7-5 30 433 20.48
7-6 30 4.95 23.40
7-4 35 5.07 17.60
7-5 35 5.49 19.06
7-6 35 6.22 21.59
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