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Two wire current Hall switch sensor
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1.Product Introduction

HK542 is a Hall switch chip designed based on
BCDMOS technology. The sensors includes hall
devices with temperature compensation, dynamic
offset cancellation amplifiers, comparators, and
output stages. The chip outputs current. The
comparator compares the actual magnetic flux with
a fixed reference value (switching point) to control
the current level of the output MOSFET. Active
offset compensation can generate magnetic
characteristics with specific temperature coefficients
under various power supply voltages. In addition,
mechanical stress has little effect on magnetic
parameters. In addition, mechanical stress has little
effect on the magnetic parameters of the chip.

The series of chip sensors is suitable for

industrial and automotive applications, with an
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3-pin SOT23

2.Function

>
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3pin 10925
AEC-Q100 Grade 0 Automotive Level
Certification
Operating Vcc Range:3.0V~30V
ESD: £12kV
High mechanical stress suppression ability
Switching points with specific temperature
coefficients
Temperature range: —40°C~150"C
Reverse-voltage protection at Vce pin

Suitable for automobiles and industries

3.Application

» Speed and RPM sensing
ambient temperature range of -40 °C to 150 °C and > Tachometer sensor, Flow-rate sensing
supply voltage range of 3.0V to 30V. AH542 » DC motor, fan control, robotics control
provides a variety of packages to customers:TO92S. >  Proximity sensor. Position sensor
SOT23 (small). SOT23. All packages are RoHs » Seat belt buckles, hood/trunk/door latches
compliant. The product has passed AEC-Q100 > Sunroof/convertible top/tailgate
certification. » Liftgate activation

»  Brake/clutch pedals

»  Electric power steering(EPS)

» Transmission shifting

»  Wiper motor
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4.Products packaging

Part No. Packages temperature range Packing
HK542UA T092S -40°C~150°C 1000pcs/bag
HK542SU S0T23-3L -40°C~150°C 3000pcs/reel
HK542SS S0T23 (small) -40°C~150°C 3000pcs/reel

REV1.2 06/2023

www.hallsensorchip.com




HK542 & SZWKW °

Two wire current Hall switch sensor

Table of Contents
1.Product INtrOQUCTION ...c.viiiiiiiiitiiii i bbb 1
B L 11T 5 o o NPT PP PR PP 1
RN o) 0] L Ter: 1510 ) s VPP UP PP 1
4. PTOAUCES PACKAZINE +...veveetieieieii ettt bbbt b bt et b e e b e be e n e asn b ne e 2
5. Functional BIOCK DIa@IAm .......ccuiiiiiiiiiiii ittt ettt e e b b e e n e nneeenns 4
LT ST 04U e] waF:1 8 (o) o PP OTR PP 4
7.Absolute Maximum RATINES ........coiiiiiiiiiiiiieiie ettt e et e e sbe e e b e e s ne e e neennneenns 5
8.Recommended operating CONAILIONS..........viiuiiiiiieiiiie ettt nneene e 5
O.EIECHIICAl PATAIMELETS .....eeiueieiiiiiiieitie ittt h e et e st e bt e s ab e et e e e e e e nbe e e b e e beeenn e e nneeenns 6
10.MAGNELIC PATAMELEIS ... ...viiiitieiteiie etttk b et b e bt b e b e e s e e b e e b n e 6
11.MAgNetic CRAraCtEIISTICS ..uvviviiuriitiiitieii ittt bbbt b bbb b e b sbeen e 6
12. Typical APPLICAtION CIICUIL.....cueiiiieiei et e e e e s e e e an e e e reennneenns 7
13.Characteristic PErfOrmanCe ...........cuoiiiiiiiiiiiiii e 8
14.Package Material INfOrmation............cooiiiiiiiiiii e 9
LS N OB etttk E bR £ e E e e oA e e oAb E e R R e R e R e R e e b 12
16, HISTOTICAL VRISION. ....eiiuiiieiiiiieiiie ettt ettt et e s st e e e ab e e e ekt e ekt e e et e e e be e e enbeeeannneeanes 12

REV1.2 06/2023 www.hallsensorchip.com




HK542

Two wire current Hall switch sensor

5.Functional Block Diagram
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6. Pin information
GND
: A542 H
No. Name Functions XXX
1 Vce Power supply voltage 2.7V~30V Y

XXX

2 GND Ground wire 1T A u u

1 3
3 Vour NC (undefined ) ] U L Vee Vour
Vcc GND NC
T092S S0T23 (smal l) /S0T23-3L
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7.Absolute Maximum Ratings
Absolute maximum ratings are limited values to be applied chips, and beyond which the absolute
maximum rating may be damage chips. Although the functionality is not necessarily damaged, exposure to

absolute maximum rating conditions for an extended period of time may affect device reliability

Symbol Parameters Pins Min Max Unit Test condition
-20 30 \Y t<1000h"
Vee supply voltage 1 - 34 \% t<96h"
- 36 \Y t<5min"
Ta operating ambient _40 170 e
temperature
Ts storage temperature -65 170 C -
T maximum junction 165 C B
temperature
D No accumulated stress

8.Recommended operating conditions

When the operation of the chip exceeds the range described in the recommended operating conditions,

it may lead to abnormal chip operation and may reduce reliability and service life

Symboll Parameters Pins Min Typ Max Unit
Vee supply voltage 1 3.0 - 30 Vv
| empemre |- 40 - | o c
ESD ratings
Symbo Describe Executive standards Max Unit
Veso HBM JEDEC JS-001-2017 12 kV
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9.Electrical Parameters

Test conditions: Vcc=3.0V~30V, Ta=-40°C~150°C

Symbol Parameters Pins Min Typ Max Unit Test condition
Ivecro | Lowersupply 1 4.0 6.0 8.0 mA B>Brp ire
low current
lvee | LOWer supply 1 12 15 18 mA B<Bop
high current
Ieer reverse current 1 mA Vee=-18V
Effective noise of Suitable for square
Broise | switching points 1 Gs wave signals of
1kHz
10.Magnetic Parameters
Part | Switch | TC(pp Bop (Gs) Brp (Gs) Buvs (Gs)
No. Type m/K) Min Typ Max Min Typ Max Min Typ Max
HK542 | Bipolar 0 - 121 - - -121 - - 242 -
11.Magnetic Characteristics
A A
) IVCC_hi IVCC_hi .
A A
~ BHYs ~ - BHys
A\ 4 A\
IVCC_lo % ~ IVCC_lo
Brp 0 Bop B B Bop 0 Brp
T092S/S0T23(small) SOT23-3L

www.hallsensorchip.com
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12.Typical Application Circuit

The following figure shows a simple application with a 2-wire sensor. Current consumption can be
detected by measuring the voltage on the Rr. In order for the sensor to function properly, the voltage between
Ve and GND must be at least Vecemin. At maximum current consumption of Icc Himax »  the maximum Rp

can be calculated as:

VBATTmin -Vcecmin
Icchimax

Rimax=

‘VBA‘H’
Vsic

®

Vece

R

GND

Typical Application Circuit 1
For applications with interference or radiation interference on the power line, it is recommended to place

a series resistor Ry and a capacitor Cp near the sensor. In this case, the maximum Ry can be calculated as:

VBATTmin-Vccmin

Rimax= - —Rv
Icchimax

5 ] e Vece
& BATT Ry i %
1 * l 1
o = ] =
Ry I A ;

~ GND

Typical Application Circuit 2
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13.Characteristic Performance

V=5V, Bop and Brp Characteristic Performance V=5V, Supply current Characteristic Performance
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14.Package Material Information

TO92S Package Size
b /\ ’ 6
A
P ( XXXX
Y2z
R 'D Sensitive Area 1 T\' q:
bh D b
t s
Py XXX
A , YZZ Product ID
- DateCode: Y zZ
. | year week
[ ; I] [ " | 0~9' 01’52'K
Loy §
| |=—1
—— ] ——
Symbol Dimensions in Millimeters Dimensions in Inches
vine e Max Min Max
A 1.420 1. 620 0. 056 0. 064
A1 0. 770TYP . 030TYP
b 2.440 2. 650 0. 096 0.104
b1 2.580TYP . 102TYP
D 3.900 4.100 0.154 0.162
E 2.900 3.100 0.114 0.122
e 1.270TYP . 050TYP
el 2. 540TYP . 100TYP
L 15. 500 16. 200 0.610 0. 638
S] 45°TYP 45°TYP
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S0T23-3LPackage Size
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Dimensions in Millimeters Dimensions in Inches
Symboll
Min Max Min Max
A 1.050 1. 300 0. 041 0. 051
A1 0. 000 0.150 0. 000 0. 006
A2 1.000 1.200 0.039 0. 047
b 0. 300 0. 500 0.012 0. 020
0. 080 0.220 0.003 0. 009
2.800 3.020 0.110 0.119
1.500 1.700 0. 059 0. 067
E1 2. 600 3. 000 0.102 0.118
e 0. 950TYP 0. 037TYP
el 1. 800 2. 000 0. 071 0. 079
L 0. 300 0. 600 0.012 0.024
X 1. 460TYP 0. 057TYP
y 0. 800TYP 0. 032TYP
z 0. 600TYP 0. 024TYP
S] 0’ 8’ 0° 8’
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SOT23 (small) Package Size
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Dimensions in Millimeters Dimensions in Inches
Symboll
Min Max Min Max
A 0. 900 1.150 0.035 0. 045
A1 0. 000 0.100 0. 000 0. 004
A2 0.900 1.100 0.035 0.043
b 0. 300 0. 500 0.012 0. 020
0.132 0. 202 0. 005 0. 008
2. 800 3.000 0.110 0.118
1. 200 1. 400 0. 047 0. 055
E1 2. 250 2.550 0. 089 0.100
e 0. 950TYP 0. 037TYP
el 1. 800 2. 000 0. 071 0.079
L 0. 300 0. 500 0.012 0.020
X 1. 460TYP 0. 057TYP
y 0. 650TYP 0. 026TYP
z 0. 500TYP 0. 020TYP
S 0° 8° 0° 8°
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15.Note

> Hall chips are sensitive devices, and electrostatic protection measures should be taken during use,
installation, and storage.

> During installation and use, mechanical stress applied to the device casing and leads should be
minimized as much as possible.

> Itis recommended that the welding temperature should not exceed 350 °C and the duration should
not exceed 5 seconds.

» To ensure the safety and stability of Hall chips, it is not recommended to use them beyond the

parameter range for a long time.

16. Historical Version

No. Time Describe
1 September 6th, 2022 Update Characteristic Performance.
2 December 22th, 2022 Update static voltage output error range
3 February 9th, 2023 Update IC limit of operate temperature and storage temperature
4 April 19th, 2023 Version update to V1.2
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