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GS302SA Programmable Linear Hall-Effect IC

T R FELRIEE /R 1C GS302SA

® R L SRR EE K 1C
GaAs + Si Hybrid Programmable Linear Hall-Effect IC
® 3V~5.5V i H kv
Single power supply: VCC 3V ~ 5.5V
® R A ) B EL A B A, SR S e T A
Fixed or Ratiometric Output
® -40~125CfH I HE
Wide ambient Temperature Range : Ta -40C ~ 125C
® PR M B e H B 7 T
Quick response for magnetic field with wide bandwidth
® R AI MR A 5 R T
Programmable via One Wire Interface at VOUT Pin
® i g A AR RABUE T I

Sensitivity direction can be changed programmatically
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1 VCC
2 GND
3 VOUT
4 VREF
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4ME R ~t B Dimensional Drawing (Unit MM)
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Unmarked tolerances are controlled according to =£0.05mm while the Angle tolerance is +1°.
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BR4XT2{E Absolute Maximum Rating

Table 1 . GS302SA Working conditions

2

etk Ziine) FMF B/ME | BEE | BKE | B
Characteristics Symbol Condition Min Typ Max Unit
LPNGENEN
vccC T,=25C -0.3 6.5 \%
Supply Voltage
iy LA
Lout T,=25C -45 45 mA
Output Current
iy 4 PR
Vout T,=25C 0.1 VCC-0.1 \%
Output Voltage
TR .
Ts -40 150 C
Storage Temp.
TARIREE
Ta -40 125 C
Operation Temp.
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Table 2. Electric and magnetic characteristics Ta=-40 to 125°C

etk Ziinc M BAME | AeEE | BKME | B
Characteristics Symbol Condition Min Typ Max Unit
it ;
PR Vce Ta=25C 3 3.3V/5V 5.5 v
Supply Voltage
VAL I In Programming @ Ta =25°C - 33 mA
Current Consumption «c In normal operation @Ta=25C - 6/8 11 mA
R Wi
RIARRE RG] Sens Ta=25C 0.1 100 | mv/Gs
Sensitivity Range
C=20pF@ BW=600kHz, Ta=25C - 1 -
Wi 2 I 6] 1.2 C=20pF@ BW=500kHz, Ta=25C - 1.5 - S
Response Time ' C=20pF@ BW=250kHz, Ta=25C 2 25 K
C=20pF@ BW=50kHz, Ta=25C - 4.5 -
EEWE B . 250 500 KHz
Signal bandwidth
ik R
Sl CL Ta=25C . 20p 10n F
Load Capacitance
ZE R s® 2.470 2.530
5 Vref 5 \%
Reference Voltage @Ta=25C SS™ 2.490 2.510
E Vo VCC=5V@25°C 2.495 |2.500£0.002| 2.505 v
Quiescent Voltage VCC=3.3V@25C 1.645 |[1.650%0.002| 1.655
Z0 % nii VCC=5V@-40~125°C -0.01 +0.005 0.01 v
Quiescent Voltage of Differential Vo-Vref
Output” at Ta 25°C VCC=3.3V@-40~125C -0.005 +0.002 0.005 v
= 4y Ji S v
o BUERER Senstc -40°C~125°C -1.5 +0.5 1.5 %
Sensitivity drift through temperature
fﬁﬁ 'dj’[@*[l EE}_«E Vout-satH VCC-0.1 A\
Output Saturation Voltage Vout-SaiL 0.1
REE tt%}%é RatgrrSens VCC in range 4.85~5.15V @-40~125°C -0.5 0.5 %
Error of sensitivity
EH YRR
oo t.ljiweﬁ Raterr Vo VCC in range 4.85~5.15V @-40~125°C -0.5 0.5 %
Error of Quiescent Voltage
2R S
. & rimi Lingrr VCC=5V@-40~125°C -0.5 +0.1 0.5 %
Linearity Error
B 2R Fixed Output Mode® :
2 IR VCC=5V@-40~125°C -0.03 +0.02 0.03
Reference Voltage drift AVref A2
through temperature VCC=3.3V@-40~125C -0.02 +0.015 0.02
g VCC=5V@-40~125C -0.03 +0.02 0.03
Quiescent Voltage drift AVo ] A%
VCC=3.3V@-40~125C -0.02 +0.015 0.02
through temperature
Z 0 % VCC=5V@-40~125C -0.02 +0.01 0.02
Quiescent Voltage of Differential | A (Vo-Vref) - \Y%
Output drift through temperature VCC=3.3V@-40~125C -0.01 +0.007 0.01
Ee s AR Ratiometric Output Mode®:
ZH P EIRE AVref VCC=5V@-40~125C -0.01 +0.005 0.01 v
Reference Voltage VCC=3.3V@-40~125C -0.007 +0.005 0.007
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Characteristics Symbol Condition Min Typ Max Unit
drift through temperature
% IR VCC=5V@-40~125C -0.01 +0.005 0.01
Quiescent Voltage drift through AV B - N v
temperature VCC=3.3V@-40~125TC -0.007 +0.005 0.007
E R EIRE VCC=5V@-40~125C -0.02 +0.005 0.02
Quiescent Voltage of Differential | A (Vo-Vref) B - N \Y
Output drift through temperature VCC=3.3V@-40~125TC -0.01 +0.005 0.01

Note:

©

®

R LR 20mV/GS J5, RIS (] 28 ) 2us
When the sensitivity exceeds 20mV/GS, the response time is greater than 2us
W 7 R ) P 3 e 4%
Response time can be controlled programmatically
S 5 SS AFAF KA AR Az
S and SS represent different gears of the chip
[ 5 i PR i PR S A BB R R )
Fixed output mode: The output voltage does not fluctuate with the supply voltage
Pt A it RIS B At L P e )
Ratiometric mode: Output voltage fluctuates with the supply voltage
Z ot
ZE & i = Vo — Vref

VOUT(B) — Vref

£ RIPE = 5

Differential Output: Quiescent Voltage output is equal to VO subtract Vref while Magnetized Output is equal

to Vout (B) subtract Vref
2 05 RN R AR T 4y 5 B N A I FE R AR L

Static voltage and sensitivity can be set to vary with or without voltage, respectively
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#1544 52 X Characteristics Definitions

1. Sens [mV/GS] REUE Sensitivity
RAGE 8 SONREIE S i 5 RGN SR EE (VI LU AE,  RIOIDRESa H 96k 25 3% a5 HH S PR B30 -5 AR 9 58 FEE 17 L
(]

Sensitivity is defined as the slope of the approximate straight line calculated by the least square method, using

2

data of OUT voltage (Vout) when the magnetic flux density (B) is swept within the range of input magnetic flux
density (Bin).
s VOUT(B) — V(0)
B
2. Senstc [%] REBUFIEE Sensitivity drift through temperature
R E SO S B0 RBUZAZME SRAERE R 25°C) MR BRI ECE
Sensitivity temperature drift is defined as the ratio of the value of the sensitivity change due to temperature to the

sensitivity at the calibrated temperature (25C) .

A Sens Sens(T) — Sens(25°C
100 = (T) (25°C)

Sens(25°C) - Sens(25°C) e

Senstc =

3. Lingrr (%] 2113 % Linearity Error
LR EE R KRIEEmMZE (MFD) 5 K8 (FS) MHE
BRI % (MFD) FR4552 S bk th 15 1005 4 il 26 (75 R — WL R B KR Z R/ Vout (B
SBR) -Vout (BIAGD o & X AR FHIR:
Linearity error is defined as the ratio of the maximum perpendicular deviation (MFD) to the full scale (F.S.),
where MFD is the maximum difference between the OUT voltage (Vout) and the approximate straight line
calculated in the sensitivity definition. Definition formula is shown in below:

MFD
Vy — VL

. MFD
Linggr = 100 * FS - 100 *

Approximate straight line by
Vout (v) least square method
r' roe

7.1 MFD

//’ Maximum H
4 Perpendicular : F.S.
/| Vouts Deviation L=V
P
""""""""""" > B(mT)
Bin

Figure 1. Output characteristics of GS302SA

4. REPFELLAFIRZE RaterrSens [%] A S % miLE R 1R % RaterrVo [%6] (U HL % A 0H 20

Ratiometric output error of sensitivity RaterrSens [%] and rationmetric output error of Quiescent voltage

RaterrVo [%] ( Only valid for proportional output mode ) .

GS302SA #fFEA LG . XEWETSREmE (Vo) MBIRBUE (Sens) SHIEHIE (VCC)

FRIERE . g 1hie, 4 vl e S I sosi b — 2 1 20 LU, MRkt i in sl AR R ) FT 20 b iR

ZEE DRI IAIN T 5v 1 F IR R AR A 5 I B B R B MR A 22 TR 22 4

The GS302SA device features ratiometric output. This means that the Quiescent Voltage Output, Vo, magnetic
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sensitivity,' Sens are proportional to the Supply Voltage, VCC. In other words, when the supply voltage
increases or decreases by a certain percentage, each characteristic also increases or decreases by the same
percentage. Error is the difference between the measured change in the supply voltage relative to 5 V, and the
measured change in each characteristic.

Vout(VCC) 5V

RatERRSens = [ - W(SV) * m *100
RateraV0 = |1~ 2D SV 0
= —_— % —| *
A'ERR Vo(5V)  VCC

5.  Te[us] _LFFma)Riist[A] Rise response time
Wi SE PR ) 78 SR PE RGN 2 AN T, NI N B33 149 90% 2% L Fi S 149 90 %o ¥ N [ 38
Rise response time is defined as the time delay from the 90% of input magnetic field (B) to the 90% of the OUT

voltage (Vout) under the pulse input of magnetic flux density.

Rise response time Tr
Figure 2. Definition of response time
6. Voursar v Voursar FFIHH HLE Saturation Output Voltage
it T LA A R 5 (K ARG YE SR VSAT(HIGH) AR /M VSAT(LOW) Z )23 .
The output can oscillate between the maximum Vout-sari and minimum Voutsar as the magnetic field strength
changes.
7. Symerr [%) REUEXIFRIERZE Symmetry Sensitivity Error
SRR RPN RS . R S it S B R BUE Je R/ MHAEI .
The magnetic sensitivity of device is constant for any two applied magnetic fields of equal magnitude and
opposite polarities. Symerr (%) is measured and defined as:

Sensgpos

=(1- 1009
Symerg ( SensBNEG>* 00%
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4R Output Characteristics

1. FNEEMS % B KR Static voltage temperature drift and reference voltage temperature
drift
2.1 [EH AL Fixed Output Mode  (Sens=10mV/GS. B=200GS. V0=2.5V)
2.1.1AV0 ZE 5EEE Quiescent Voltage drift through temperature
TR R A
Quiescent Voltage Output Drift
40 Through Temperature Range versus Ambient Temperature
30 30
20
> 10
£ > .
®E Relative to VO at TA =25C SPEC
2SS 01— ~
g
® -10 —
-20
-30 30
-40 T T T T T T T 1
-50 -25 0 25 50 75 100 125 150
Er,C
Ta/°C
2.1.2 AVref 2% HJEiRIE Reference Voltage drift through temperature
25 IR IR L A
Reference Voltage Output Drift
40 Through Temperature Range versus Ambient Temperature
30 30
20
z
=3 10
] = Relative to Vref at TA = 25<C SPEC
EL =
£a
Y -10 [
-20
-30 30
-40 T T T T T T T 1
-50 25 0 25 50 75 100 125 150
HEE/PC
Ta/°C
2.1.3 JFJR/RH UK Power On /Off
Power On / Off —— VOUT(B)
4.5
4.0
o 1 2 3 4 5 4 3 2 1 0
Supply Voltage /V
BN EEN
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2.2 thps A5 C Ratiometric Output Mode (Sens=10mV/GS. B=200GS. V0=1/2VCC)
2.2.1AV0 Z SR Quiescent Voltage drift through temperature

TR R A
Quiescent Voltage Output Drift
20 Through Temperature Range versus Ambient Temperature

10 10

Relative to VO at TA = 25C

\

-10 10

@]
el
m
O

% AR MYV
AVO/mV
o

[T

-20 T T T T T T T 1
50 25 0 25 5 75 100 125 150
R C
Tar’C

222 AVref 2% HJEIRIE Reference Voltage drift through temperature

25 IR R A
Refererce Voltage Output Drift
20 Through Temperature Range versus Ambient Temperature
10 10
>
[
2
= § Relative to Vref at TA = 25C SPEC
= § 0 ee—
=
e
R
-10 10
-20 T T T T T T T 1
-50 -25 0 25 50 75 100 125 150
R C

2.2.3 JFJE/RFHE Power On /Off

—\VO
i

Power On / Off
4.5V

2.4 2.2

4 5 4
Supply Voltage /V
HAHRIEN
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2. A {VO-!/ref ) Z4rE S IRTE Quiescent Voltage of Differential Output drift through temperature
(Sens=10mV/GS. B=200GS)

ZE5r % RUIR LB AR
Quiescent Voltage of Differential Output Drift
30 Through Temperature Range versus Ambient Temperature
20 20

10

—F——é—ﬁl& C

Relative to VO-Vref at TA = 25C

ZE5 % ALYV
A (VO-Vref) /mV
)
1

-10

-20 20

-30 T T u T T T T 1
50 25 0 25 50 75 100 125 150

EC
Ta/°C

3. Senstc REUEIRIE Sensitivity drift through temperature (Sens=10mV/GS. B=200GS)

RGP IR B AR

Sensitivity Drift
24 Through Temperature Range versus Ambient Temperature
15

1
g
=R
=P SPEC
= e
B3
™

-1

15
-2 T T T T T T T 1
-50 -25 0 25 50 75 100 125 150

i E/C
Ta/°C

4, i E-REE N R E Sensitivity as a function of magnetic flux density B.

Output Voltage

VDD

Vo

N 0 S
Magnetic Flux Density
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5 Tr % Fj%l‘lﬂ Response Time (Sens=10mV/GS. B=50GS. Cr=1nF)
A->X= 1.800us v i
90% .’F/‘__ Device Output
p
Applied File( me— '
|
f
f $ Response Time
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ThEEHERE Function Block Diagram

2

VDD
Vref
Regulator .
POR/OSC Vref
Temp Sensor NVM Armray Serial IF

Tempature correction of hall current ] 14Bits setting of Gain

Input switch
& HE Gl [ — )
Spinning control VOUT

GND

. L # Application Circuits

O— ] o——() VREF

10 ohm
‘ : : ’ VOUT
InF— 10 ohm InF==
1nF 1nF
GND
100nF 100nF
O e O v
10 ohm
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2.0 o Add Chinese translation, improve the corresponding performance of
January 17, 2023
different output modes and add part of the output characteristic diagram
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