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Hardware Correction Method on Bridge Bias of

Magnetic Resistance Magnetometer

BAO Yaqi, WU Kun, WANG Xiaorong
(School of Mechatronics Engineering, North University of China, Taiyuan 030051, China)

Abstract : Magnetometers are light-weighted, rigid, and reliable detector with high overload tolerance comparing with in-

ertial sensors. A significant drawback in magnetometer application is the temperature drifts. A dynamic hardware cor-

rection method is derived in this paper. The simulation and experiments results are carried out. It is proved that the

low-cost hardware correction circuit is effective and accurate.

Keywords: magnetic resistance magnetometer; bias correction;attitude detector;bridge bias

0 5§

BN JB %5 /R 2 B A0 B DL A5 SR AR HE A R
T AR , 0 R BEL R R R AT R S R 41
SRR+ 4B RN, i R R
BAABRERBR .2 EE MR L 8RR
A B R R A R, N TR
T OEL R 7 B UL S S T P P R L R
5 IR AL AR H B iR B W % W AT
TR, BP0 B Mo T L £ 8 S 9 T 0
R BOBE 0 (B 1% AR (2R 3 1 30 25 95 B AR ARG B 1
B OE A X B T B 25 A A RO BT L R A
AL,

TR LA 2 AR AT R
B R 2 BUFE CE B EPROM i , {8 FiT Bof
G4 SRR VAT A BY R AL O HR AN RS . ik
) JE 5 R B A 2 A8 £ DL 5 °C 18] G 7E ZE ¥R v B
AT G B 4 BB, SO 4R th— AR R

* R HEH:2008—03—13

B Al B4 77 12 » B 3@ 2o S i 0 B 2R 5 3 B, SR Bl ik
R FL B L L T A M AT O £ AR SE 5
HRUESE T %77 1 KA Rtk

1 #MERIE

HA R — etk , SO T JE 5 /R 22 R A XL
il BHL 2 JER s HMCLO52L BEATHT ST . WnfEl 1 B
7 » R L AR B A R g ST R B B, 8 T RE R
B S A . B B A AR R (T &
Bl 1 1R 22 , BEAE S 58 42 A0 45 7 A= 1) R B
A0 5 Hh T X R O Y R R e AR A AL, A A
e B 38 8 A 15 OL

oA T AR, Nk BELAG SR AT A0 R AR

1) i S i 2 A A R PR 5

2) [ B i % 200 BF D 1 B2 2R B0 R Bh
HE

3) AR MFIR B R TR B, (U B ER
(T € [To,Tul) JEEMNBIFME,



%18

60 S B 45 - 3 G L A R A Ml B M T s - 89 -

HMC 1052L HMC 1052L Pinout

VB

ouT-
(A)

OUT+ OUT-
(A)  (B)

NC (g) S/R-NC
OuT+ 5 901 1
(B)

SR+ s [N A [supE (D)l
G(\l;z 7 N ’t s L’l;—
FF m| ® s 9 ?‘
GND1 GND2 GNDI GND2 Ne 5 [ 16 +
@) (&) ®) (B AAAR ®
OFF- OFF+ S/R- S/R+ 403 2 1
(A_B)_:l_(A_B) (A_B)_:l_(A_B) v OUT+ g GND2

(A) OFF+ ()

B 1 HMCI052L ¥ 5%H
I A% AR PR AR Vir RN A

VMR:VbXKXH+Vb+77¢l+

—_— —
Via Vet

Vo + AT X g +e (1)

—_—
th

Hep.V, It E, X B AERSGMHEBEE V. H
BERN 73 8, Ve R BB B R, Ve AR E SRR
W, i@t AT = T — Ty, Ty, =—45C, Ty =
55CHNREBMMIE L RER g
SBEAMFEMFS e HBE,K HZEHF,H
R 37 5

WERLAZ AR5 5 SR B A2 5, A
TSP

Vi= (Vi XG) +[ (Vigr X&) + (Gr X V)]

(2)

A Vier N AME L BEFEE L R , Gy 122 [B1
Bgk,0 AMEE R E AR RV, S EE
S T B, B A5 IR i th e IR L (R I B A2,
RGEA PR A B A PR E, D0 R0 £ [m] B AR SR AL R
TR AME R TR XT R (2) HAT I TR E -

Vigr X8+ Gr XV =0

HFIRES TR KR G o BB MK
F P SR B, B — 2R 58 UPT DR B Y 3 SR, 8
2R Gos 55 9% R LI TR FE B, AN TR B R
Wi H Gy A RAMETE SR — B KB B 58 A
HR ), BRI REBENE L Vi TEH:
Vior = Vg X Gy) + (Ve X 8) + (Gr X V1)

v

comp

€))
Fo oV omy Dok B B a0 5 38 B A2 R AR B 1 Vo
5H:
Vi =Ky XAT+ Vg (4)
T2 ] 2% i B VR SR 0 M -

0= 08u+ra
{&1 = [Vier — (e XV}, X G1/1000) 1/ Vier
Sra = LV, Xpr X G/ K] X (Ty X K1)/ Vies
(5)
MBI 2R Gr -
Gr =— (Vy X X G1)/Kr (6)
Wit LR gy S5, HR G K6 I
B AME R B AE SE 0 K Gr, BN A] BERL 638 1Y
B, BELEAT 2 I , A A Ml o 90 58 — ROBK He BR B
Mo FE R Vi, AR B (R
HD)Vae H:

1
VAOZ :_VA01 X Gy + G +D

K

TR PR R DR R T 5
BIY R RN 2) M S B R BE RN 55°C, 3
W w2 5] % 225 WL IR R 0 » DAA £ 223 3
NI AMEERE ST

Viee (7D

2 hESWH

B 2 B F7 7 [ 8 MR R S AR WG 3, K 4R Bk
J P R S A LAY, 2 B M B BH A IR AR R 2 R
B FRAEL A9 15 00 T » R0 [ B 2 75 2L 38 43 9 #b
ERETT, BUE R A AT

i ESH0RE -

B2 BN —45C A ¥ B T3
55C;

BRHEEGEE .6.22X107°T

B E :5000mV ;
2% HMCIL052L £ R F it , BB AL R A 2
B FRAE -

ZIERNF:1.2X10*mV/V/T;

EA VAL : +1.0mV/V;

FrimBRE R £10.0X10°°C ;

FEYEWRE : Trer =55C 5

1 BE A% R AR 2 803 DS60 B T MR E 5

#MEE FESEH K . 5000mV;

55— R L B B AR R ER - 250mV

B — ORI 45 . G =50.G, =10,

ERWME 2 s, AR, I8 EEAFES
R BB, & AMEE, B — R
KEFEHHH R MEBESBE T T E1MME,



- 90 - HE S WS F R

H290%

T 736 T L P » 3% — 0K L B i e R R B

Z 4000
£3000
= 2000
£1000

original datamV correctiondatamV  outputda
—_0 )
[¢ . OO O
[N XN

~40 220 0 20 40 60
7/C

B2 IERZE R HOREREH
TEZ R A, BRAE 1R IO B R B R E
i » B A2 [E] 3% BE A RICRN 2 A A R IR AT
TE. ERAr TR, NTFENEM.E
37 7k B SR » AR AIE 1 SRR TR AR [ R B AT

3 REXW

B, 0 T RS AME ] B B S5 4 A
5 0] B R R 2 0 B R B B 3 45 S 8 G
5 4D I 5 IR 1 5K 5 3K B[ B A AR e v 1K
W =B #1T .

1) FRBCE A i B

BREMIKAS R ERE Te = 55C MRS
F ORI R /N B 5 B R S T 5 BT R U e
HAFR Vi, T HE 7o

P = (Vru — Vier) /G/ V), X 1000 (8)

2) R B IR R

BHMBAMREMA TS To =—25C, RIEM
NEFJE S DR Vi, 3R T E g

m = [V — Vier)/G— (. X V3,/1000)]/

[V X (Tger — T1) ] €))

3) BRICRME [B] B R S5

WRYE LI AR e~y » F (5 K (6) T
BAMEE A B S8 0 RAME R BRI R S
B Gr.

XoF b S5 56 73 0 kb B | 0k £ R A DL AT
R EXE[20°C~50CIH, L 3°C JHy fa] bg i &
B Bl &, THME R BU T, 5 A 3R 4 1 47 58
5, BE A AMEE OU T I 4 1 I R 5 36 4k A 9
B SR BUE 2 L B BC B M B B, — I = 4
FE 3 Fim,

m2.5001 with compensation 2

182022242628303234363840424446485052

without compensation
o

Bias/V
N
~
(=}

1820222426283032 34%6 3840424446 485052
7/

B3 BEERHAMERTE R B RS

B PR 3 AT DL, 22 3 e L BB 2L P
i . B 315 B2 T e L S T A O S W R K,
HMEE EL B 5 B R O LT A O R A B s B
{ELHR BE KR8/ » A 240 S AT B 1/30, AT EATA
NAME B R . 5 oh, PR BB R R E T
2500mV BRI, Xt SR I AD 2 G R B i S BE 5K
A

4 #ig
SC A 2R B {2 M B BEL A% JRR S B A A » — T

T, R AR 1004 EARR & A M Rl

P2 TR RE 2R A5 6 T O AR BOR AR s 75—

77 T AT & HEAT — 08 RIR IR, 5

TPIERA L, ROK A6 T 8 BEL 1% J 4% i BE 52 o i

. A EEHBERELTHAERIERL, T

TR, LR EA R YL E AR R E RS

FATTRE . 07 SRR T L TR 20 4 B 2 5 1

AR HEAC TR BE , 5 33 & BB 18 1B 51 5 SF IR A

LA o

B WK

(1] LA, REHRIN B RE 350 1A v o 2 25 I 0 68 L 3 2
[Y]. %55 H 5 2£4R.2005,25(2) :66—68.

[2] sEy%#, 3K B R, 3K . B T B 1% SRR A% B0 A K Bk b
PEBER M AT LI]. BRI 5 6 2= 4, 2006, 28(5)
16—18.

[3] Zhao Minhua, Peng Qinke. Adaptive orbital navi-
gation algorithm using magnetometers[J]. Intelli-
gent Control and Automation, 2004, 6: 5487 —
5490.

(4] #BEE. A5 5 D B E RTE BB IETE 85 A
[D]. X B R T K% ,2006.



	088
	089
	090

