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Research on Temperature Compensation of Open-loop Hall
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Abstract: An improved temperature compensation method based on software compensation com-
bined with constant current source compensation was studied. Hardware circuits were used by this
study, such as single-chip microcomputers, constant current sources, digital temperature sensors and
multipliers to optimize traditional software compensation. The compensation effect was better than tra-
ditional constant current. The source compensation has been significantly improved, and the overall
"temperature drift" has dropped about 13.7 % . The traditional temperature compensation methods,
such as thermal element compensation, constant current source compensation and software compensa-
tion, were also supplemented. It was of great significance to improve the accuracy of Hall current sen-

sors and meet the actual production requirements.
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Fig.1 Schematic of Hall effect
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Fig. 2 Block diagram of a Hall sensor

T P12 20K VL I A% TS 114 = B 2 A A BT 3 s

3 T3 R EAR A

Fig.3 Structure of open-loop Hall sensor
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Fig.4 Constant current driving circuit

DL b B O b R R DT R RE RO
H—0.06 %/°C, =M% PN IRE" }—2mV/C,
T 5 AE T SCH R AT M — Ok UL PH Y R,
i f IR R 2078 5 mA 224y, 3K 8l HL iy 8 (5T

[ — V(*(** VR137 vae _ er ( R11R14 T
¢ R RiRy, R11+R14

Ry,

1T 2 4 G P B e 00 7 Pl B R mV G, B
L S0 AT 3 4 o FE B, O T R ARG
/I 2 VB FE 0 2 R0 o, 08 X D0 B e B B8
R o A o SR P 2 A e B XV
TR T Vo B A 5 R,

i HL B o T2 4 B B K 25 4
B th 8 4 ST T 22X BB B L P T
BEHL B 0l 2k 1 26 2L, B BB K R=R,, R=R.,

Rlz)* (5)

CISIRE ¥ NGRS

Fig.5 Measurement amplifier circuit
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Fig.6 Zeroing amplifier circuit
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Fig.7 Parallel resistance compensation method
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Fig.8 Output compensation method
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Fig.9 Multiplier improvement
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Tab.l1 Measurement results and temperature drift with-
out temperature compensation under different

temperature and current conditions

(GRULERTWEN 0 200 400 600 800 1000
T/ (1C) i 4 B /mV
—40 6 170 337 503 670 833
—20 4 168 333 498 662 824
0 5 166 329 492 654 814
20 5 164 325 486 646 804
40 5 162 321 480 638 794
60 4 160 317 474 631 785
80 4 158 313 469 623 775
R/ (mVeC ) —0.01 —0.1 —0.2 —029 —0.39 —0.49
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Tab.2 Measurement results and temperature drift of con-
stant current parallel resistance method under dif-

ferent temperature and current conditions

D0 HL 3L/ A 0 200 400 600 800 1000
HEE/(C) i L /mV
—40 5 164 327 489 650 810
—20 4 164 326 486 648 808
0 5 162 324 485 646 806
20 5 163 324 485 645 805
40 4 162 323 484 643 803
60 4 161 322 482 642 801
80 3 160 321 481 640 799
R/ (mV<C™h) —0.01 —0.03 —0.05 —0.06 —0.08 —0.09
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Tab.3 Measurement results and temperature drift of con-
stant current software compensation method under

different temperature and current conditions

W L /A 0 200 400 600 800 1 000

LRV

W/ (°C)
/mV

—40
—20

6 164 326 488 649 809

4 164 325 486 648 808
0 5 162 324 485 646 806
20 5 163 324 485 645 805
40 4 162 323 484 643 803
60 4 162 322 483 642 801
80 3 161 322 481 642 800
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Fig.12 Contrast chart of compensation effectiveness
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