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Three Branches Vertical Hall Sensor for Rotation Angle Detection
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(Ji-Yeon Lee' and Tae-Chul Nam'?)

Abstract

A three branches vertical Hall sensor for detecting rotation angle of brushless motor has fabricated.

The sensor is constructed three branches of 150 pm width and 300 um distance from central electrode to

Hall electrode. Each branch has one Hall output and one Hall input. The central electrode acts as

common driving input. According to rotation angle change of brushless motor, sensor gives three

position signals phase shifted by 120°. The sensitivity of sensor is 200 V/A - T at magnetic field of

0.1 T and constant driving current of 1 mA. It has also showed three sine waves of Hall output

voltages with 120 ° phase over one motor rotation. The noise can limit sensor’'s resolution. We have

measured sensor’'s noise characteristics. The detectable minimum magnetic field is 20 pT at driving

current 1 mA, measured frequency 1 kHz and bandwidth(4f) of 1 Hz.
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Fig. 1. Structure of the three branches vertical
Hall sensor.
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Fig. 3. Overall process flowchart.
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Fig. 4. Photograph of fabricated sensor.

2 oA g AU AE ANF AZAE )83
o AAAZIL §58& 42T F A7)
AA 9 gAY A% FHE& 29 39 Jehich

Ao AIRE a8 44 YElRYoH,

A%8
3hel 42 Hall AA7 ASshA 120°4 9143
g 2e 722 AN 27HE 359 94 2
Fol A5¥S ¢ & Ur

323 ¢

Al =z /‘“"13 A3t BlEE A Az
22 9% AEAN2EE FHI}D olE o] &3tH
Az 349 AA HAEE A [A7 A A4
AAZ brushless ZEHE FF3+o]
2H FgAZo Zx dgtd wE 3% &9
I 2P ol A8t 2¥ 5@l e
AR e FH NaEg FASH WA, brush-
less ZHE Aolsly] 4 FHF Aj¢ I=g
Azete] %775 E B9sta Z+zke 24
A A&z Ae] 7hestEE s}k olW brushless
a3 294 vEdE 2F4 2
A3 EE7E FHE
°8:rL7<P‘—1°1 Z=_L°l slAste] el W g
& stlo. old, 339 &
HS FA ‘%EHHP_E 5219] A4 4 ¥
A2 ¢std NI Al9] data aquisition system %
LabView ZZI1P& o] &3t 4 "]Zl'ii dataZ
2433 olwf dojXw AH(E FAHE F UAEF

itk

& 238,



Gastig moie

&
£
&

- g
: ¥
g 2
&4 2

bt 0y P =
E1RE?
LS %

— H
H &8

Brushless motor

(b) experimental setup

a2 5 Ha% 538 A2d

A,

Fig. 5. The rotation angle measurement system,

(a) A=, (b) 4

(a) schematic diagram, (b) experimental

setup.
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Fig. 8. Sensor’s noise characteristics.
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Fig. 9. Output characteristics of motor rotation.
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