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Design for Proton Precession Magnetometer Based on MSP430

WANG Ying-ji, LI Wei, SUN Shu-qin, JIANG Yan-qiu

(Institute of Intelligent Measurement and Control, Jilin University, Changechun 130061, China)

Abstract: The principle of proton precession magnetometer is recommend, and the characters of MSP430 low
power-consumption MCU ( Micro Control Unit) are mentioned. The hardware structure of the apparatus is given,
how to make resonance of the proton precession signal and the method of amnplification are showed. The method
of high-precision magnetic field measurement based on frequency division and periods measurement is designed.
The practical results from magnetometer indicate that the Power-down current is 0. 8 mA and the max offset error

is 0. 5 nT.
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BRYVRRGMERE.O. REERTOTIIEER, LR IREAZLNNBERZHEES, £E
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ARG RAEE TI /A7 £ i) MSPA30F RI|BRTIFELE P,

MSP430 BF|BEHPLE LT ILAES) MSP430 x1 x x x . MSP430 x3 x x ., MSP430 x4 x x %, WiH
2RWARERE, TUTERERTI SRS EBE, TRABEKSSH, RAM, ROM fi2¥5ME
BRE TR — ot ZSE] . [RIHE AR R 2 AH L, MSP430 FR 3 AT AR R AE 7iE 4% A 3t 49 68 A % i

MSP430F149 2 5 #1"°) A LI T
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3) RN 12 i A/D B#;

4) FAEE B,

5) EMRIL;

6) A AIE—HRE;

7) MSP430 283 TV 4R ; 16 k544 MCU T/EBRF -40 ~85 C,

MSP430F149 #7 60 kbit F2F7EAERS . 2 kbit $AEFFAEER . 48 Nl 1O 51 AR £ MIIER
B, JLFARRMEM TR AR A REANRITER,

MSP430F149 pyEF4 256 ¥ K7ELR AT 42 FLASH ROM, 7] ISERUNER I BRI MR FAIER. A
W A/D Rk E, B AEAEHE LRI AEIREZRE AR 2 EARERE,
HFASOfS PSR, FhE DS1302 B4tk B, AR E B R R EE Xid #adiE ., shE—F FLASH

Bl auRkERAAEF

Fig. 1 Free influence attenuate signal
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P, ¥ 8 4k BRI 256 Fh AR AV AT B A MH
2.3 REFKKRE
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Fig. 2 The structure of the instrument
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ST AR 0 vy B SR VT 4728 48 8844 (CPLD: Complex Programmable Logic Device) £ i43-45 0 /& 38
EEEK, HERERRBOEN B HIR, R RO SS W I E S AT R AN E, 4
HRAERGBAORGHE N 40 MHz, B E T & BEE0ES NN UL
+25 ns W AR RISk oE, BB BRI IERIT ammmes _ T s am L [
FRFAE, BERRANHELAHETBEETHAER axnr AWM.
L, T3 B B3 2Rkt EAGAE

HRBURTIEE R R 3.3 V kB, BERA Fio. 3 Th form of disporting
EPM7064AETIA4-10 CPLD 75 . T EL{ 287 4L B ig. e waveform of disporting frequency
BT HELANETETEUT A E, B Verilog HDL ( Verilog High speed integrated circuit hardware De-
scription Language) B8 LHHRC,
2.5 b Behikde

ERIMUBHTHERERERLAR, ERERERAMERFERTFWEERRBERE. NERD
¥, REREAAR, S%EKRALM2674 a7, xR & THRE/N DC-DC K, B4}
BT R R B R R SRS BRI . FLASH ROM (Flash Read Only Memory)
REA=E/AF# 64 MB 7£6£88 KOF1208 (7,

3 BAMBHATFLESE

MSP430 FF & A TR ARG C SRR, MKARSRA CEERATY XERMA AR
/] EW-430 V2. 20A it MSP430 FF R 3K 14 .

T RBRE, FARFAENIIE, FREARR.

1) MSP430 B A HLE BREARSMFHE . EXHH AR FLASH i #1TES15%, REMA VO
AR, X— RN A
_2) MSP430 BAERINR —RE MR, THALBKENRE, BEXNEEERIE, ZRH
AKX

4 Epum K

WA FEHNA—5 KKEH,
BN RGBT 1200 mA; (FSHOCHBR 38 mA; B/R¥URET 15 mA; FRHLERHO. 8 mA,
WG B SR 4 KRCESE, W8S ENR 1 .

£1 BB EKE
- Tab. 1 The data of testing nT
WRE EVNI AL 5% WRE EVNI EXNE
1 54 582.2 54 582.4 5 54 577.3 54 577.7
2 54 579.4 54 579.3 6 54 582.4 54 582. 6
3 54 582.5 54 582.2 7 54 578.4 54 578.6
4 54 570.3 54 570.0

H: EVNIHSRHB R G R I X Scintrex 4B M97=0, EEO. 1 oT, 48401 0T
L EVNI (environment) MR B EZSEMNMEBRBENLES R, ATUEBHBEL, ANUBFHS
0.1 nT ¥ 0.5 nT, h
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