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Three Branches Vertical Hall Sensor for Rotation Angle Detection
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Abstract

A three branches vertical Hall sensor for detecting rotation angle of brushless motor has fabricated.
The sensor is constructed three branches of 150 m 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 UT at driving
current 1 mA, measured frequency 1 kHz and bandwidth(Af) of 1 Hz.
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Fig. 1. Structure of the three branches vertical
Hall sensor.
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Fig. 2. Detection principle of motor rotation
angle.
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Fig. 3. Overall process flowchart.
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Fig. 4. Photograph of fabricated sensor.

2 d4E Atk AFY A4S AENE o83
of AAATN FEAE 44T F A7 FA,
AN BAE A% T4 19 30 dehie

A AMY ARE Y 49 dsigen,
38l 2 Hall AM7F BH3A 120°4 9147
g 2e 722 Y449 a7HE 359 94 7
#ol A5e ¢ 4 dth

32 53 9 Mg2q

ARE ANE AMEsld udE49 gzt A
% A% HAEAN2EE FEEL o8 o &34
AZE 349 2AA dE 4 AMe HAAH 54
S ZAHs 1, 4AE brushless REE TE3q
He i ztx "Wl we 339 &9 7
& &334 o1& Hste 29 Sl Jerd
AT 2 A A2dgL FAstgrh HA, brush-
less ZE1E Aoj&tr] $ig A Ao g 328
AZete £E77)5 S Foaln ztze £
A A&s Aol 753 EE 3tk ol brushless
EHo HEd o Y 204 vl AT P
< HHor JFRME MAsa ¥Eb FHAs)
= AF 47N gol FAse el we
A A7t &+ UEE sgrh on, 349 &
g 5Ad YelveEz 299 3R #E: 9
AE g 93t NI Al9 data aquisition system 2
LabView Z213-& o|&3lo] AAZSE datad
ZAeI o ol ARS BAE £ Y=
A=t

Ho o

N



BErstiasy motor

Dt

(a) schematic diagram

Brushless mol

(b) experimental setup

a8 5 W 2HE A=Y () AR, (b) 4
HAA.

Fig. 5. The rotation angle measurement system,
(a) schematic diagram, (b) experimental
setup.
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Fig. 6. Offset voltage of sensor.
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Fig. 7. Hall voltage depending on the applied
magnetic field.
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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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Fig. 10. Output characteristics of motor rotation
angle.
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