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GS301 Programmable Linear Hall-Effect 1C

A ZRIELEE R IC GS301

® IR LR SRR G E R IC
GaAs + Si Hybrid Programmable Linear Hall-Effect IC
® 3V~5.5V ik
Single power supply: VCC 3V ~ 5.5V
® 1 g fi [ 2 i H B EL By tH A S, SRR S W R
Fixed or Ratiometric Output
® -40~125°CAH IS
Wide ambient Temperature Range : Ta -40C ~ 125°C
® LI i S SHE L B O
Quick response for magnetic field with wide bandwidth
o R{LAgmAs Lkl s
Programmable via One Wire Interface at VOUT Pin
® I S R AL R TS ]

Sensitivity direction can be changed programmatically
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1 INK
. 5 | Blir
§|B§|]_EM Pinning Sequence HEA
ll)jlﬂmﬂg Description
efine Bl B2
vCC I I {HER 5 B
GND 2 4 18255 | ]
VOUT 3 2 S (5
VREF | - SEHES |
NC - 3 RigEE

N 375 Application scenario

0

Ring Concentrator

FL

urrent Conducting

HLIR T IR
Current Flow
Direction Causing
the Output
Voltage to Increase

JZWI-DS-013 Version 4.0

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.



* "~

& ,
MATRIXOPTO .
N Matrix Opto Co., Ltd
pe ¢ -GS301 Programmable Linear Hall-Effect IC-
»
4ME R~ B Dimensional Drawing (Unit MM)
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FEWE Main view HBLE Right view
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Wj\/ra%m&l Bottom viewﬁq—’@a
£¥E Note:

RARRAIR A 2 9£0.05mm, A FE A 25 h£1°

Unmarked tolerances are controlled according to +£0.05mm while the Angle tolerance is +1°.
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B k45t S(H Absolute Maximum Rating
Table 1. GS301 Working conditions
i i i) *M B/AME | AREE | RKME | B
Characteristics Symbol Condition Min Typ Max Unit
LPANGENE
VCC T.=25C -0.3 6.5 A%
Supply Voltage
ot R
Tout T.=25C -45 45 mA
Output Current
it L
Vout T.=25C 0.1 VCC-0.1 v
Output Voltage
T
T -40 150 T
Storage Temp.
TARIRE
Ta -40 125 T
Operation Temp.
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TAES# Operation Conditions

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

Fetk s M B/ME | WHEE | BORE | B
Characteristics Symbol Condition Min Typ Max Unit
it ;
(A Vee Ta=25C 3 3.3V/5V 5.5 \'
Supply Voltage
ZE I In Programming @ Ta=25C - 33 mA
Current Consumption < In normal operation @Ta=25C - 6/8 11 mA
4paFE - FEF S
FIRAE R Sens Ta=25C 0.1 100 | mv/GS
Sensitivity Range
C=20pF@ BW=600kHz, Ta=25C - 0.5 -
M J7 B[] 1.0 C=20pF@ BW=500kHz, Ta=25C - 0.7 - S
Response Time " C=20pF@ BW=250kHz, Ta=25C L5 2 K
C=20pF@ BW=50kHz, Ta=25C - 4
s 1 HH e
ESWRE B., - 250 500 KHz
Signal bandwidth
FERBERE
st CL Ta=25C - 20p 10n F
Load Capacitance
BHE AR 8” 2.470 2.530
5 Vref 5 A%
Reference Voltage @Ta=25C SS® 2.490 2.510
5 v VCC=5V@25C 2.495 |2.50040.002| 2.505 v
Quiescent Voltage 0 VCC=3.3V@25C 1.645 |1.650+0.002| 1.655
220y % riffni VCC=5V@-40~125°C -0.01 +0.005 0.01 %
Quiescent Voltage of Differential Vo-Vref
Output” at Ta25°C VCC=3.3V@-40~125C -0.005 +0.002 0.005 v
; i Y Vi
| REEER Sensrc -40°C~125C -1.5 +0.5 1.5 %
Sensitivity drift through temperature
4 H LR R R Voutsath VCC-0.1 v
Output Saturation Voltage Vout-SatL 0.1
R Hﬁ%,?ié RatgrrSens VCC in range 4.85~5.15V @-40~125°C -0.5 0.5 %
Error of sensitivity
EE RIS
D FEKW\% Raterr Vo VCC in range 4.85~5.15V @-40~125C -0.5 0.5 %
Error of Quiescent Voltage
YT
) % Tim% Lingrr VCC=5V@-40~125C -0.5 +0.1 0.5 %
Linearity Error
B 2% R Fixed Output Mode®:
275 H R VCC=5V@-40~125°C -0.03 +0.02 0.03
Reference Voltage drift Vref v
through temperature VCC=3.3V@-40~125C -0.02 +0.015 0.02
VCC=5V@25~125C -0.015 0.015
5 E
= R ) VCC=5V@-40~25C -0.03 0.01 v
Quiescent Voltage drift Vo -
through temperature VCC=3.3V@25~125C -0.012 0.012
VCC=3.3V@-40~125C -0.025 0.01
Z0rE i 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

Eefl% i Ratiometric Output Mode®:
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Rtk iR M B/ME | WHEE | BORE | B
Characteristics Symbol Condition Min Typ Max Unit
S M IR R VCC=5V@-40~125C -0.01 +0.005 0.01
Reference Voltage Vref B °C N \%
drift through temperature VCC=3.3V@-40~125 -0.007 +0.005 0.007
xR VCC=5V@-40~125°C -0.01 +0.005 0.01
Quiescent Voltage drift through Vo Q N v
temperature VCC=3.3V@-40~125C -0.007 +0.005 0.007
ZEOr R VCC=5V@-40~125C -0.02 +0.005 0.02
Quiescent Voltage of Differential | A (Vo-Vref) - \Y%
VCC=3.3V@-40~125C -0.01 £0.005 0.01

Output drift through temperature

Note:

R EPER H 20mV/GS J5, R (] 28 Y 2us
When the sensitivity exceeds 20mV/GS, the response time is greater than 2us
W 7 R ) P 3 e 4% 1
Response time can be controlled programmatically
S 5 SS AFF KA Rz
S and SS represent different gears of the chip

[ 5 i PR i P S A BB R R T )

Fixed output mode: The output voltage does not fluctuate with the supply voltage
Etfoi i e i P T B I P R Bl

Ratiometric mode: Output voltage fluctuates with the supply voltage

Zor it

©@ ® ® ©® ©® O

E4rE s = Vo — Vref

VOUT(B) — Vref

I RYE = B

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

to Vout (B) subtract Vref
(D Z R AR AT 43 30 U AT 5 B P AR £

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] 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 GS301
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) .
GS301 #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 GS301 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. FAEEMSE LR Static voltage temperature drift and reference voltage temperature
drift

1.1 B ¥t Fixed Output Mode  (Sens=10mV/GS. B=200GS. V0=2.5V)

LLI1IAVO & ARE Quiescent Voltage drift through temperature

LT U TR U FE AR A
Quiescent Voltage Output Drift

40 4 Through Temperature Range versus Ambient Temperature
30 30
204
> 10 A
£% Relative to V0 at TA = 25°C
g £ ks SPEC
S 0 = )
g .
R
-10
=20 4
30 —30
-40 T T T T T T T 1
-50 =25 0 25 50 75 100 125 150
R/ C
Ta/C
1.1.2 AVref 2% HL KR Reference Voltage drift through temperature
Z 2 o IR LI AR AL
Reference Voltage Output Drift
40 4 Through Temperature Range versus Ambient Temperature
30 30
204
%
w O . )
;E ;o . Relative to Vref at TA =25°C SPEC
25 7 =
3o < =
& -10 4
=20 4
30 —30
-40 T T T T T T T 1
-50 =25 0 25 50 75 100 125 150
R/ C
Ta/C
1.1.3 JFJA/5K M HLE Power On /Off
FFR L SRR — Vo
Power On / Off —— VOUT(B)

4.1 4.0

T T T T T
0 1 2 3 4 5 4 3 2 1 0
Supply Voltage /V

SN HLE/V
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1.2 twﬁﬁﬁﬁﬁiﬁ Ratiometric Output Mode (Sens=10mV/GS. B=200GS. V0=1/2VCC)
1.2.1AV0 E 5 IEE Quiescent Voltage drift through temperature

1.2.2 AVref Z:2% W% iR

1.2.3 JFja/>< M HE Power On /Off

Copy Right Reserved

20 A

10

LIRS I AR

Quiescent Voltage Output Drift

Through Temperature Range versus Ambient Temperature

—10
Relative to VO at TA =25°C SPEC
—————
\
10
T T T T T T T 1
-50 25 0 25 50 75 100 125 150
E/C
Ta/C

Reference Voltage drift through temperature

S R /mV
AVref /mV

20 A

2 W S T A

Refererce Voltage Output Drift

Through Temperature Range versus Ambient Temperature

3 4 5 4 3 2 1 0

Supply Voltage /V
EP NG AY

10 10
Relative to Vref at TA =25°C SPEC
04
-10 ' 10
-20 T T T T T T T |
50 25 0 25 50 75 100 125 150
i/ C
Ta/'C
—Vo
TFJR - SRR —— VOUT(B)
Power On / Off
4.5V
24 22
2.5V
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2. A {VO—!Hef ) Z45r%E FHIRTE Quiescent Voltage of Differential Output drift through temperature
(Sens=10mV/GS. B=200GS)

L R
Quiescent Voltage of Differential Output Drift
30 - Through Temperature Range versus Ambient Temperature
20 ™20

———— BNy

0] === . =
Relative to VO-Vref at TA = 25°C
-10
220 20
-30 T T T T T 1
-50 =25 0 25 50 75 100 125 150
REIC
Ta/'C

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

AABERE G R 2R
sitivity Drift
2~ Through Temperature Range versus Ambient Temperature
1.5
14
< S
Jut: J£ “
g SPEC
®E 04
L =
14
L 1.5
2 T T T T T T T 1
500025 0 25 50 75 100 125 150
REIC
Ta/'C

4. i H RS GRE Sensitivity as a function of magnetic flux density B.

o —s
utput Voltage

VDD

N 0 S
Magnetic Flux Density
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5. Tr%ﬁjlﬁ [a] Response Time (Sens=10mV/GS. B=50GS. Ci=InF)
A->X= 1.800us v
3.240us
A>Y=1.260V
B->Y = -22.80mV
AX= 1.440us
114X = 694.4kHz
aY=-1.282V 90% ‘/{— Device Output
|
Applied Filed s—
|
r i I
! ‘:' M) Response Time
N
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ThEeHERE Function Block Diagram

¢

VDD
Vref
Regulator 2
POR/OSC e
Temp Sensor NVM Amay Serial LF

Tempature correction of hall current ] 14Bits setting of Gain

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

GND

N A E % Application Circuits

O— ] o——() VREF

10 ohm
‘ : : , VOUT
InF— 10 ohm InF==
1nF 1nF
GND
100nF 100nF
O . QO v
10 ohm
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BT /B Revision History
&S A BITHE
Version Date Description
o 2021.1.13 VIR AT
July 13.2021 Initial release
- 2022.8.19 BB
August 19.2022 Changed the scope of some important parameters
10 2023.1.7 B2 POD ¥ 5p RSF A %
January 7.2023 Changed the range of POD
2023117 b SCREPE . S8 AN R A AR A0 REPERE L 8400 2 A H R 1
4.0 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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