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GS303 Programmable Linear Hall-Effect 1C

A ZMFELEE R IC GS303

o ZVERiix SrEERGE /K IC
GaAs + Si Hybrid Linear Hall-Effect IC
® 45V~55V LA RIER, ik 20V
Single power supply: VCC 4.5V ~ 5.5V (Maximum withstand voltage
20V)
® LL iy i A
Ratiometric Output
® -40~150°Cfd ¥ 5%
Wide ambient Temperature Range : Ta -40C ~ 150°C
® LI i NV SHE L B O

Quick response for magnetic field with wide bandwidth
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4 R ~+ B Dimensional Drawing (Unit MM)
4.86
| P : 1.15£0.03
| 1]
T 0.60+0.03 _-'%5.
o o
:g "7 i @ INK ':>-___-
T 0
0.55 | 1| 0.5
1
|
o
s
L
i 0.48 0.30
2 |
1.27]1.27 -
FHLE Main view HYLE Right view
10° i 10
~H~ | ~t-
I Ay
-+ ~+
5° 5*

JEXLE Bottom view

7% Note:
RFRRAIRSFAZEN+0.05mm, f KA E N+1°

Unmarked tolerances are controlled according to +£0.05mm while the Angle tolerance is +1°.
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B K4 X% 2{E Absolute Maximum Rating
Table 1. GS303 Working conditions
Fetk i M RME | IEE | BRKE | B
Characteristics Symbol Condition Min Typ Max Unit
LPANGENE
vVCC T.=25C 4.5 5.5 \%
Supply Voltage
AR B
VCChwmax 20 v
Ultimate withstand Vltage
ot R
Tout T.=25C -10 10 mA
Output Current
iy Y R
Vout T.=25C 0.1 VCC-0.1 A%
Output Voltage
TR E
T;s -40 150 c
Storage Temp.
TARIRE
Ta -40 150 c
Operation Temp.
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TAES# Operation Conditions

Table 2. Electric and magnetic characteristics Ta=-40 to 125°C

Rtk iR & BAME | WREEE | BOKE | B
Characteristics Symbol Condition Min Typ Max Unit
ft 3
Pert R Vee Ta=25C 4.5 5 55 v
Supply Voltage
it ) Iec Ta=25C - 6.5 12 mA
Current Consumption
R S YufE AT 0.5 1.5 mV/GS
e ens .
Sensitivity IfE )5 1.5 10 mV/GS
E N=BEii
o BUTER Sensrc -40°C~125°C -5 +0.5 1.5 %
Sensitivity drift through temperature
0 T
RIS “ﬂ, T: C=100pF@Ta=25C - 2 us
Response Time
2 1 HE e
s Bu - 200 KHz
Signal bandwidth
TR
g CL Ta=25C ; 100p ; F
Load Capacitance
% ik v i AT 2.400 2.600 v
. 0 N
Quiescent Voltage Y Y] 2490 | 2.500%0.005 | 2.510
F R I Ta=-40~25C -7 7
Quiescent Voltage drift VOrc . G
Ta=25~150C -10 10
through temperature
i R Vout-satn VCC-0.1 v
Output Saturation Voltage Vout-SatL 0.1
RIS tt%_wéé RatgrrSens | VCC in range 4.75~5.25V @-40~150C -0.5 +0.1 0.5 %
Error of sensitivity
YRR
DR [:_I:$BE% Ratrrr Vo VCC in range 4.75~5.25V @-40~150°C -0.5 +0.1 0.5 %
Error of Quiescent Voltage
PYIRLEE
AAEVZ Lingrr VCC=5V@-40~150C -0.5 +0.1 0.5 %

Linearity Error

Note:

G RE GS, TRURiFES REUEMR, T REEFENT:
VO0rc=AV0/Sens=(VO(T)-V0(257C)) / Sens
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1544 52 X Characteristics Definitions

1. Sens [mV/GS] REJE Sensitivity
TR TE SO B IR S 5 B R IS R P2 0y B, RVl i 92 22 5 Y 5 150 5 RS R 1 B
{IE1
Sensitivity is defined as the slope of the approximate straight line calculated by the least square method, using
data of OUT voltage (Vout) when the magnetic flux density (B) is swept within the range of input magnetic
flux density (Bin).
Sens = VOUT(B) — V(0)
B
2. Senstc [%) REFIRE Sensitivity drift through temperature
R E SO B0 RBUZ ARG SRR CRR 25°C) FRRBERHE
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 (25°C) .
Sensyc = Sens _ Sens(T) —Sens(25 ) 100
Sens(25 ) Sens(25 )
3. Lingrr [%] M%7 Linearity Error
LR EE R KEERZE (MFD) S5&KERE (FS.) MHHE
RO E % (MFD) Fi5 152 5Bk th 15 1006 it st 2 P 76 [R]— WA RSB FE T 1) e K 22 B Vout (B
S2FR) -Vout (BHA) o & LA 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:
Lingrg = 100 @ =100 MFD
F.S. Vy—V,
Approximate straight line by
Vout (v) least square method
7 I/;\/IFD
. Maximum
BINV B(mT)
Figure 1. Output characteristics of GS303
4. RPIFHIFIRE RatersSens [%] LK % £ L7 % Raterr Vo [%] (AUN 14 H B30 20
Ratiometric output error of sensitivity RatgrrSens [%] and rationmetric output error of Quiescent voltage
Raterr Vo [%] (Only valid for proportional output mode) .
GS303 #efF RA AL . XEWERSHEER L (Vo) MEZREUZ (Sens) SHEHIE (VCC) K
L. #Agilvd, I i I N sl — € F o Ui, BEANRRPE I I ss D F K e b R 2
eI B B AR T S 0 FL R S AR A 5 B B P A R AR 2 A R 2 A
The GS303 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.

RatgrrSens = 1—VOUt(VCC) > 100
ERROENS = | 2 7 outBY)  Vee
RateeV0 = |1 — V€O SV 09

ERRTE ™ Vo(5V) VCC

5. Te[us] _EFrmiRiAd[a] Rise response time
Wi JS2 R ¥ K8 SR G N2 5 L R AR N T, AR 1) 90% St LIS F) Q0% PRV TA] SiE R
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.  Vousar ~ Vousar FIFH HE Saturation Output Voltage
By ey R AR A B3 5 P AR A HE B KB VSAT(HIGH) Rl /ME VSAT(LOW) Z A2 ) .
The output can oscillate between the maximum Vout.sa and minimum Vouesa @s the magnetic field strength
changes.
7. Symere (%) REGEXSFRIEIRZ Symmetry Sensitivity Error
SFAEAR RN K/IMASE . WP AE SO ) R B 2 R /NH AR
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-— 0,
SyMerg ( SensBNEG) 100%
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#HH4FEME Output Characteristics
1. F SR Static voltage temperature drift  (Sens=10mV/GS)
A U TR AR AL
Quiescent Voltage Output Drift
40 4 Through Temperature Range versus Ambient Temperature
30
20 T 20
> 10 A
)ﬁ% >E Relative to VO at TA = 25° . - B
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o
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2. JFRA/RHIHE Power On /Off
PN NPV —Vo
Power ON / OFF —— VOUT®)
4.5V
3.7V 6V
2.5

3.2V r

2.3V

Supply Voltage / V
LOPNGENEYAY

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

A AR
y Drift
P ‘Through Temperature Range versus Ambient Temperature
1.5
14
SPEC
14
L 1.5
-2 T T T T T T T 1
-50 =25 0 25 50 75 100 125 150
EIc
Ta/'C

4. i H -SSR E Sensitivity as a function of magnetic flux density B.
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VDD

A->X= 1.800us v

3.240us
A>Y= 1260V
B->Y= -22.80mV

0

Magnetic Flux Density

v

AX= 1.440us
114X = 694.4kHz
aY=-1.282V

90%

|
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T1geHER] Function Block Diagram

VDD
& Vref
P(i%lt;gcr el

Tempature correction of hall current 1 14Bits setting of Gain

Input switch
& HE cl (e — L—¢)
Spinning control VOUT

GND
N A E % Application Circuits
Only required for OWI
VCC O * ] O
3IKQ — 100nF

GND O > o O

VOUTO

O

Note:
3.3 kQMHPH A AT OWL @I, dnfesh di)s ) 0%
3.3 kQ pull-up resistance is required for OWI communication protocol during Vout calibration. After cali

b-ration, the pull-up resistance can be removed.

Copy Right Reserved JZWI-DS-034 Version 1.0
Matrixopto.Co.,Ltd is the owner of the trademarks used in this document, which has the exclusive right to prevent
any third parties not having the owner’s consent from using in the course of trade identical or similar signs for
goods or services where such use would result in a likelihood of confusion.



* "~

N

¢

¢

i
MATRIXOPTO

Matrix Opto Co., Ltd
-GS303 Programmable Linear Hall-Effect IC-

BT /B Revision History

&N A BITHE
Version Date Description
o 2022.3.20 WIRRRAT
' March 20,2022 Initial release
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