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GaAs + Si Hybrid Programmable Linear Hall-Effect IC Quick response for magnetic field with wide bandwidth

® 3V~5.5V fitF [y o JR{tTgmiE A IE R
Single power supply: VCC 3V ~ 5.5V Programmable via One Wire Interface at VOUT Pin

® n g [ B L A, RS E R @ Tl g A i R T[]
Fixed or Ratiometric Output Sensitivity direction can be changed programmatically

-40~125°Cf# FH IR 5%

Wide ambient Temperature Range : Ta -40°C ~ 125°C
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B ANYENS{E Absolute Maximum Rating

Table 1. AA1363 Working conditions

ek i *M BRAME | PREE | RKME | B
Characteristics Symbol Condition Min Typ Max Unit
LIPNCENES .
vccC T.=25C -0.3 6.5 A%
Supply Voltage
it it ﬂ
Tout T.=25C -45 45 mA
Output Current
it LT
Vout T.=25C 0.1 VCC-0.1 A%
Output Voltage
FEfif R P
Ts -40 150 T
Storage Temp.
TARIRE
T, -40 125 T
Operation Temp.
TAEZ¥ Operation Conditions
Table 2. Electric and magnetic characteristics Ta=-40 to 125°C
etk iR & BME | forEE | BRKME | B
Characteristics Symbol Condition Min Typ Max Unit
it 5
Pt R Ve Ta=25C 3.3V/5V 5.5 \%
Supply Voltage
Z2/iN I In Programming @ Ta=25C - 33 mA
Current Consumption ¢ In normal operation @Ta=25"C - 6/8 11 mA
EFEL > iy I
TRERBEEE Sens Ta=25C 0.1 100 | mv/GS
Sensitivity Range
C=20pF@ BW=600kHz, Ta=25C - 1 -
M J37 55 (1] 102 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 -
22 1 s
Rt Bu . 250 500 | KHz
Signal bandwidth
FE A
A C Ta=25C - 20p 10n F
Load Capacitance
% ; s¥ 2470 2530
ZERE i Vref 5 v
Reference Voltage @Ta=25C SS 2.490 2.510
B E v VCC=5V@25C 2495 |2.500%+0.002| 2.505 v
Quiescent Voltage ‘ VCC=3.3V@25C 1.645 |1.650+0.002| 1.655
2207 % i VCC=5V@-40~125C -0.01 +0.005 0.01 v
Quiescent Voltage of Differential Vo-Vref
Output” at Ta25°C VCC=3.3V@-40~125°C -0.005 +0.002 0.005 \%
=3 fily ¥ Vi
| REEER Sensrc 40°C~1257C 15 +0.5 1.5 %
Sensitivity drift through temperature
ﬁﬁ ﬁ ’tﬂﬁﬂ] EE}_«E Vout-Sath VCC-0.1 Vv
Output Saturation Voltage Vout-SatL 0.1
R Hﬁ%}#i RaterrSens VCC in range 4.85~5.15V @-40~125°C -0.5 0.5 %
Error of sensitivity
T R
e t,bzmé Raterr Vo VCC in range 4.85~5.15V @-40~125C -0.5 0.5 %
Error of Quiescent Voltage
.éﬁ‘r&"'mf Lingrr VCC=5V@-40~125C -0.5 +0.1 0.5 %
Linearity Error
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B EH# R Fixed Output Mode®:

ZHHIERE VCC=5V@-40~125°C -0.03 +0.02 0.03
Reference Voltage drift Vref A4
through temperature VCC=3.3V@-40~125°C -0.02 +0.015 0.02
F iR VCC=5V@-40~125°C -0.03 +0.02 0.03
Quiescent Voltage drift Vo j A%
through temperature VCC=3.3V@-40~125C -0.02 +0.015 0.02
F G % R VCC=5V@-40~125C -0.02 +0.01 0.02
Quiescent Voltage of Differential A (Vo-VreDd) - \Y
Output drift through temperature VCC=3.3V@-40~125°C -0.01 +0.007 0.01

e fil% AR, Ratiometric Output Mode®:

S W LRI Vref VCC=5V@-40~125C -0.01 +0.005 0.01 v
Reference Voltage VCC=3.3V@-40~125C -0.007 +0.005 0.007
drift through temperature
F R VCC=5V@-40~125T -0.01 +0.005 0.01
Quiescent Voltage drift through Vo - 5 N v
femperature VCC=3.3V@-40~125C -0.007 +0.005 0.007
Z0rE R VCC=5V@-40~125T -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:

LR GUE T 20mV/GS J5, R [E) 23 H 2us

When the sensitivity exceeds 20mV/GS, the response time is greater than 2us
W 7 ) P 3 it 42 1

Response time can be controlled programmatically

S 5 SS A F B FRS fr

S and SS represent different gears of the chip

I 7 A A i R R AN AR P PR TR e B

Fixed output mode: The output voltage does not fluctuate with the supply voltage
P R A PR B P R Bl

Ratiometric mode: Output voltage fluctuates with the supply voltage

Eor

©@ ©®© ® ® ©®© O

Z & = Vg — Vref

VOUT(B) — Vref

Eoy RYE = =

Differential Output: Quiescent Voltage output is equal to VO subtract Vref while Magnetized Output is equal
to Vout (B) subtract Vref
O R RBPERT 5 E R T RE R AR

Static voltage and sensitivity can be set to vary with or without voltage, respectively
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451 %2 X Characteristics Definitions

1.

4.

Sens [mV/GS] R#(Z Sensitivity

FREEETE SCAMEIR SN 5 W S R P I LU AR, BV Hh ek 25 2 it S 10 00 SRR S 5 ) L
{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

Senstc [%) REBFIRE Sensitivity drift through temperature
RBUEIREEE SRR B R BN SRAERE CFIR 25°C) N RBUERHLE
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) .

Sens
Sens(25 )
Lingrr [%]) £E1%i1% % Linearity Error
LRz E R KIEERWZE (MFD) S5&KERE (FS) MHHE
ORI E % (MFD) F515 /2 5Bk 15 1002 it st 2 PO £ 7] — WA RSB FE T 1) e K 22 B Vout (B
SFR) -Vout (BHAED o & LA FHIR:

Linearity error is defined as the ratio of the maximum perpendicular deviation (MFD) to the full scale (F.S.),

_ Sens(T) —Sens(25 )

Sens(25 ) 100

Senstc =

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:

Lin 100 MFD 100 MFD
1 = =
ERR F.S. Vy =V,
Approximate straight line by
Vout (v) least square method
2 )

......................................................

Maximum

Perpendicular : F.S.
Deviation D=V
""""""""""" > B(MT)
Bin

Figure 1. Output characteristics of A1363
RIPPLLEAIRZ RaterrSens [%] AR 2 i LA 1R RaterrVo [%0] (UGS EE il A5 XA %0

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

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

AA1363 BFRA AL . XEWEFHFSBERE (Vo MEREEZ (Sens) S5HHEHEE (VCO)
BRIE R . Hergid i, 2 A A s b — € 1 2 b, AR R I s A R R b 1R
Z2 2 M B FAE R T 5v AR Y L AR A0 5 00 B B PR AR AR AL 2 TR IR 22 4
The AA1363 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.

Rat %m—l—wmwm)s 100
ERR - Vout(5V) VCC
RatgeV0 = |1 — 2YVCO SV 00

ERRTE ™ Vo(5V) VCC

Ty [ps] T SR ] Rise response time

W 2 PR ) 5 SR PE R L 5 2 TN T - NI NG 37 117 90% 2% L HL S 1) 90% YIS TR ZE 3R

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.

Figure 2. Definition of response time
Vousatt ~  Voursar TEFI%IH B & Saturation Output Voltage
0 T DL 5 57 5 (R AL TE A KA. VSAT(HIGH) M /IME VSAT(LOW)Z [A]325] .

The output can oscillate between the maximum Vou.sar and minimum Vouesar as the magnetic field strength

changes.

Symerr  [%) REPUEXTFRMEIRZ Symmetry Sensitivity Error

SFAEAR RN K/IMASE . WP AE S ) R B 2 RN 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
SenSBNEG

SyMegg = (1 ) 100%
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#HH4FEME Output Characteristics

1. FAIREMSE R Static voltage temperature drift and reference voltage temperature
drift
2.1 [EEH i Fixed Output Mode (Sens=10mV/GS. B=200GS. V0=2.5V)
2.1.1AV0 ZF SIEEE Quiescent Voltage drift through temperature

R T
Quiescent Voltage Output Drift
40 4 Through Temperature Range versus Ambient Temperature
30 30

Relative to VO at TA =25°C SPEC

TR mV
AV0/mV
=Y
I

=20 4
-30 30
-40 T T T T T T T ]
50025 0 25 50 75 100 125 150
iE/C
Ta/C

2.1.2 AVref 2% H KR Reference Voltage drift through temperature

2 T I T AR
Reference Voltage Output Drift
40 4 Through Temperature Range versus Ambient Temperature
30 30

Relative to Vref at TA =25°C SPEC

S T /mV
AVref /mV
B
|

=20 4
-30 30
-40 T T T T T T T ]
50025 0 25 50 75 100 125 150
iE/C
Ta/C

2.1.3 JFJa/7<H HJE Power On /Off

Power On / Off —— VOUT(B)

45V —

4.1 4.0

0 1 2 3

4 5 4 3
Supply Voltage /V
EPNGERE A
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2.2 L A5 8 Ratiometric Output Mode (Sens=10mV/GS. B=200GS. V0=1/2VCC)
2.2.1AV0 Z g% Quiescent Voltage drift through temperature

R T
Quiescent Voltage Output Drift
20 A Through Temperature Range versus Ambient Temperature
10 10

E Relative to VO at TA =25°C

TR mV
AV0/mV
B
|
[T
o

10 10
-20 T T T T T T T 1
S50 25 0 25 50 75 100 125 150
E/c
Ta/C

2.2.2 AVref ZHHEIEEE  Reference Voltage drift through temperature

2 T I T AR
Refererce Voltage Output Drift
20 A Through Temperature Range versus Ambient Temperature
10 10
%
B -
= Relative to Vref at TA =25°C SPEC
28 04
2 Z )
¥*
KN
10 10
-20 T T T T T T T 1
=50 =25 0 25 50 75 100 125 150
i/ C
Ta/C

2.2.3 JFJa/<MHJE Power On /Off

—Vo
R KM

Power On / Off
4.5V

24 22

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

HNHLE/V
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2. A (VO0-Vref) Z43% SIRE Quiescent Voltage of Differential Output drift through temperature
(Sens=10mV/GS. B=200GS)

ZEOY % R BGR RE AR
Quiescent Voltage of Differential Output Drift
30 Through Temperature Range versus Ambient Temperature
20 20

> 4
E z o
!gg:
1u§§ 0 SPEC
&S
ﬁv
T
20 L 20
-30 T T T T T T T 1
500025 0 25 50 75 100 125 130
#hErc
Ta/C

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

RBE R BRI
Sensitivity Drift
2 ‘Through Temperature Range versus Ambient Temperature

RIBPLIRT%
Sens;/%
o
1

SPEC
214
. 15
2 T T T T T T T 1
-50 -25 0 25 50 75 100 125 150
iEIc
Ta/'C

4. i E-REEN S Sensitivity as a function of magnetic flux density B.

Output Voltage

VDD

Vo

0
Magnetic Flux Density
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5. Tr MiRAT[A] Response Time (Sens=10mV/GS. B=50GS. Ci=InF)

S
| A>X= 1.800us v

| R 2 240us

1 A>Y= 1260V
B->Y = -22 80mV :

AX= 1.440us
| 118X = 694.4kHz

AY=-1282V i
90% p—— [)evice Output

Applied Filed

M) Response Time

ThEetERE Function Block Diagram

VDD
Vref
Regulator -
POR/OSC Vet
Temp Sensor NVM Armray
: 1
Tempature correction of hall current 14Bits setting of Gain
Inpur switch
& HE cl L3 — )
Spinning control YOUT

GND

[N F ELE& Application Circuits

O— ] ——) VREF

10 ohm
InF—r 10 ohm InF==
1nF 1nF
GND

100nF 100nF
C —L:IJ O vop

10 ohm




