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Development of GaAs Hall IC sensor for Automobile Usage
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ABSTRACT

Due to the limit of functions, several methods
are used to measure driving speed. In concrete, the
limits of speed range and heat toughness need proper
use of coail type, which has good heat toughness and
less sensitivity for low speed, and semiconductor
type, which has enough sensitivity for low speed
and lower temperature limit.

Lower speed sensing is required for up to dated
control in several usage. Sensor which has adequate
heat toughness and low-speed-sensitivity is
convenient as parts commonality.

In this report, desirable sensor is developed by
adopting garuium-arsenide semiconductor.
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1 : Driven gear, 2 : Sensor Assy

Fig.1 Conventional speed sensor
builted-in transmission

0 1350



0000 GaAs Hall

ICO000000DO

Table 1 Characteristics of conventional methods

Method Light Magnet
Main device | Semiconductor Coil Semiconductor
Low speed o X o
Heat toughness ] o m]
Mist toughness u] o o
Construction complicated simple complicated
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Fig.2 Sensing principle
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Fig.7 Recent circuit with high pass filter in
Si Hall sensor device

goooosiflcaAsODODOOOOO0OOOODODOO
MOoO00MmMmooo0s a,bx B rOVoff a,b00000O
Oo000ooooOO0OFrg7OOODODOOODmMOOOmMmO
uboooooobooooooboOoooobOobooo
gboooooooooobooooooooboboo
goboooooooooooooooooo

gooooooooboo
gooicoogbobooobobboooboboooo
gbobooooboboobooobooboboboooo
goob00oooob0oboooobOooobooooo
gbobooooboboobooobooboboboooo
goob00oooob0oboooobOooobooooo
gbobooooboboobooobooboboboooo
goob00oooob0oboooobOooobooooo
gbobooooboboobooobooboboboooo
goo0obooboboboobooboooboo
goooooog
00V ((Nex Ov)x exp(- EgCO Ox Ox T))) (O)
goo

Nc gooooobgoo
Nv goooboooooo
Eg goooooboooobo
(Table 20 O Band gapCd O 0O)
k goooooood
T oogd
goorsy

goooboooooooooboooooooooooo
gobooooooooooooooomomoomao
e O0000000000C0CO0O0O00OOTable2000O
gooooboooooooooooboooooobooo
goooboooobooboobooooooboooo

Table 2 Property of semiconductor materials

C
Unit Ge Si GaAs SiC__|(Diamond)

Band gap eV 0.66 1.12 1.42 2.99 5.47
Theoritical
temp. limit °c 110 280 460 870 1100<
Productional
temp. limit °c 80 150 240 450 450
Material
lost ratio Si=1 5 1 5 16 30<
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Fig.8 Characteristics of developed GaAs sensor
through temperature

0 1380



HONDA R & D Technical Review

Vol.10 (1998)

30.0

-10.0

-20.0

Drift of switching voltage from room
temperature (mV)
o
o
T

-30.0

0 50 100 150 200 250
Temperature (°g)

Fig.9 Characteristics of developed GaAs IC
through temperature
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Fig.10 Inside view of Multi-Chip-Module

200
180

é 160

e 140

o 120 e
g 100 GaAs Hall|__
3 80 =& Coil —
T 60

c

o 40

? 20

0 50 100 150

Gear rotation speed (rpm)

Fig.11 Relationship between rotation-speed and
signal-period

orizontal 50m Sec./ div.

= SPEFEETY

Fig.12 Output signal till to be stopped

goooiiccooooooooooooooooboog
oo

40000000

goooooooooooo
Fig.110O00OOO0OOooooooooooDboooo
gooooooooboooooobooooooobooboooon
0000000Frg.12000000000000000
gooobOo0obO0o0obOOo0oeCuODOODOODOO



0000 GaAs

Hall IC 0000000

Duty drift (%)
o

-50 0 50 100 150
Temperature(°C)

Fig.13 Duty drift through temperature

OCOkmmOOO0O0O0O0O0COCOOOOOOOOOOOO
oobooooooboobooboocooooooo

oobDoO0O0DOAssyDOOGOOoOOO
O00AssyDOOOoOoooooooooboooono
oNDoOOOoOoOoOoOODtyD OOOOUOOFRg.A3D OO
bbbty OOOOooOOoOoooboooooooba
gobOooboOoseboooebooooooooooDo
oboooooooobooooooboboooboooo

ooooooo

goooooooooooo
goooooooooooooboobooboooooon

oooboooooooooooooooooooboooo

gobooooooooooogooo

OOIMCMOOOHallDOOOODOOOOODOOOOOO
gooooobooooooobooobooooo
ooo

oMo o CHallOOOOOOoOoOooOoOoOOoODOODO
obooboooooOoooboboooobobooooboo
gobooooooboooooooooo

goooooooooooo
goooooooiccoboooooooooooon
cooooOooooooicobooooooooboo
OO0C0O0OFglOOO0OOOOOODOOODODODDO
ooooboooooooooooooobooooooboooo
oobooooooo
gooobooooooooooOicooooooobooo
gbobooooooooobooooooobOoboo

0 1400

imm 10um
temperature
sensor

Fig.14 Overview of prototype GaAs IC
which has additional functions

Fig.15 Outlook of Multi-Chip-Module

MCM

Fig.16 Side view of sensor assy

uboooooooboboooooboOoooobOobooo
gooooboooooooooooboooooobooo
oobooooooooooogooo

gooogo

Fig.150000000MMOO0O00OOFRg1600000



HONDA R &D

Technical Review Vol.10 (1998)

1 : Developed sensor assy

Fig.17 Developed sensor builted-in transmission
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