%49 K % 14 A Tk K FF IR Ca KM F R Vol. 49 No. 1
2026 # 1 )E] JOURNAL OF HEFEI UNIVERSITY OF TECHNOLOGY (NATURAL SCIENCE) Jan. 2026

DOI:10. 3969/j. issn. 1003-5060. 2026. 01. 009

MT&NA NV @0 E TR
5 AL B R ST

: 1 2,3 =&
wHwE,., HEgma>, w F°
(L AT i F2=Be, L8 A8 2306015 2. Wil ksy el RRE 5 TR2ERE WL UM 3100275 3. Z LS % i PRk
LWL B 311000)

W E T ENIA RIS R SR R M R AR IR s B AR R IR B Iz N A A T
ARG HL PRI A8 S RIA L B e & 1 AR5 RS 1 A S sS4, Mk RE B e RS ITT R .
BT T —% N4 W47 A28 fI (nitrogen-vacancy , NV) 20 5 1 72 i 9 58 O B R 40, 4 7 /D RL RO 8
FOGHR BN S, B I P 3L T TPS54200 ith Fr 323, it OB AT 3k 700 mW s ol oL 8 I AR e ok
S13955-01 St R4S 5 ADS065 38 SR 4 S I s PIBE Y S M 58 5 15 P 2 10 AT o {EL 235 40 T 7 S0 (R FRUR
FERERENG. BT IXERRG . B /NME S RIA NV 08 FRERRITT S T o T/H " 24 2
U KSR IEET T/ Hz" 2 i gy A SR A 2 TS e S 4k

KB SN BN s BERR T s JE G RS s WOt s BRI

hES S TN29 CERFRRTD : A X EHS:1003-5060(2026)01-0062-06

Research on integrated optoelectronic system for diamond
NV center quantum magnetometers

DAI Yulin', XU Nanyang®?, TIAN Yu®

(1. School of Microelectronics, Hefei University of Technology, Hefei 230601, China; 2. College of Optical Science and Engineering,
Zhejiang University, Hangzhou 310027, China; 3. Research Center for Quantum Sensing, Zhejiang Lab, Hangzhou 311000, China)

Abstract: The magnetic measurement system based on diamond, due to its stability, vector nature,
and room-temperature optical readout properties, has broad prospects for applications. Among them,
lasers and photodetectors are essential devices for the manipulation and readout of diamond electronic
spin quantum states, and their performance determines the sensitivity of the magnetometer. This pa-
per introduces an integrated optoelectronic system customized for diamond nitrogen-vacancy(NV) cen-
ter magnetometers. The system includes ultra-compact laser control and photodetection modules. The
laser control module is based on the TPS54200 chip, achieving an output power of up to 700 mW,
while the photodetection module uses S13955-01 photodiode and AD8065 amplifier. Both modules
have performance similar to commercial devices but with simplified structures, smaller volumes, and
reduced power consumption. Using this system, the final miniaturized diamond NV center quantum
magnetometer achieved nT/Hz"?-level sensitivity, significantly surpassing previous pT/Hz"?-level
performance. It holds promise for applications in areas such as airborne magnetic exploration.
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