Journal of Electrical Engineering B, 18, 2025, 13(4), 108-115 Hans X
Published Online December 2025 in Hans. https://www.hanspub.org/journal/jee
https://doi.org/10.12677/jee.2025.134012

—#iE A T RE s E R E B AT YRR
*MEBLTT

EBE, ¥z, & H, BRR

PO IR A AR R AR, D)1 B

Wk H . 20254104270 FHEM: 20254F12 100 & A H: 2025412 19H

HE

AT BEARA wh A TR RS & (MWD) BLRERH A2 RS R R R 0 U B FE IR, A& 114X &
FEAERAFE R L (AMR)fE /B2 52-A ADC (B #43) 1933 DB T BT BT TR A il el FEL B
PR LA A R A R IR M EABEAR BE s kA B, MU AR IR R 8 B — B A A R T 4R R
R BRSO AT Y RSB 1 6 NAMREE A RS R G RSB RE, 0 T BERIRE, LRAE-5TEH
175 CRIFRE T, REfRE KON RE, LUERH T IREFTL KRR Ldfre)s, MIE~ARE
RIN B R ERIEHEH EFE£0.68% LN, XMW AMWD RS J7 AL il B4R 4t T8 B R I

XK ia

BEHNE, THEERER, WEHERS, I-AADC, EEM

A Temperature Drift Compensation Design
for Magnetic Sensors in Measurement While
Drilling (MWD)

Linhao Huang, Bujiang Yue, Lin Shi, Mingquan Shi
Aerospace Petroleum Technology Company (APTC), Chengdu Sichuan

Received: October 27, 2025; accepted: December 10, 2025; published: December 19, 2025

Abstract

To reduce the impact of temperature drift of magnetoresistive sensors on measurement accuracy
in Measurement While Drilling (MWD) during oil drilling engineering, this study focuses on the
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interface design between Anisotropic Magnetoresistive (AMR) sensors and X-A Analog-to-Digital
Converters (ADCs). In terms of hardware, thermistors or high-precision temperature sensors are
used to monitor the ambient temperature. For software, the quasi-first-order approximate linear
model for zero-value temperature magnetic field offset is extended. The circuit analog front-end
suppresses DC errors by controlling the excitation current and reference voltage of the dual AMR
magnetic sensors, enabling the system to stably achieve dual-axis magnetic field acquisition in an en-
vironment ranging from -5°C to 175°C, thus adapting to the high-temperature conditions of downhole
equipment. After calibration, the measurement error of the magnetoresistive sensor is controlled
within +0.68% of the full scale, which provides accuracy assurance for the azimuth measurement of
the MWD system.
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Figure 1. System hardware block diagram
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Figure 2. Circuit for measuring the impact of temperature
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Figure 3. Measurement circuit with magnetoresistive sensor mounted
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Figure 4. Magnetic resistance
bridge structure
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Figure 5. Resistance-temperature (Rt-T) characteristic curve of the bridge arm of the
magnetoresistive sensor
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Table 1. The coefficient difference in sensor magnetoresistance temperature
1. ERSRHEREERAY

FR IS TS k1 ko ks ks
1 0.99 1.01 1.03 0.98
2 1.01 0.99 0.98 1.03
3 1.01 0.98 0.95 1.02
4 1.03 0.96 0.96 1.02
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Figure 6. Zero-point temperature drift-temperature (AB-T) curve
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Figure 7. Scatter plot of output voltage of magnetoresistive sensor-temperature
(V-T)
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