95594 5510 RKERZFZER (B ARFHAS TREEARR) Vol. 59 No. 10
2026 410 A Journal of Tianjin University (Science and Technology) Oct. 2026

DOI:10.11784/tdxbz202507003

B A R T UG R R i

KA, %f?A
(KRR B b S5EE TS5, K 300072)

W OE: R RS AR (BECT) £ FA T % AR TA YN 69 K42 RZ —. 35K 5 (TIA) £ & 5 EH R
B ERBEMA R T ET LN, ARRABIMAANRRT RS 29E. Rf, HANBHEARBZGFTE. ¥i
SEZRTRME L BB T EREAT 0, SR, SWEFATRY AL T REA. 45z P8, & T
ﬁkﬁﬁ)ﬂ SRR THAGS THESSAAKRE, SFAVERRITRE, 155 MK BB 3% 00 S IRAE T M.
FIER AN, HABMEAKEE 54dBQ #9385 T, B 684.63 MHz 4953 554 1.96 uA #9 iR 595 %, JF B4k
BRFF ASCOIARASAS E, R B R R A IR I LA B E R, BIFHME R T SIAE T F AL
KR TEAT A EITE; IV iy BRI
hE4S S, TP212.9 MHIREE: A MEHS: 0493-2137(2026) 10-1027-08

Analog Front-End for Wideband Electrical
Capacitance Tomography System
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Abstract: Wideband electrical capacitance tomography (ECT)is a key visualization technique for industrial multi-
phase flow detection. The transimpedance amplifier (TIA)is an essential component of the analog front-end in ECT
systems, and its performance directly affects the system’s maximum bandwidth and resolution. However, the tran-
simpedance bandwidth and gain of a traditional TIA are limited by the parasitic capacitance introduced by the coaxial
cable and printed circuit board (PCB) trace. These parasitic components may cause resonance in a high-frequency or
high-gain configuration. Based on low-cost commercial devices, a novel isolated T-feedback TIA was proposed to
isolate the parasitic components, thereby enhancing high-frequency stability of the TIA analog front-end. The ex-
perimental results show that the proposed TIA achieves a high bandwidth of 684.63 MHz and a current resolution of
1.96 pA at a gain of 54 dBQ, while maintaining a phase margin of 45°. The proposed TIA can meet the measurement
requirements for wideband weak currents in an ECT system and effectively solve the problem of high-frequency stability.
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