WSH1230

Hall Effect Switch IC with Complementary Output

Features

® Operates from 2.4 V to 24 V supply voltage

® Operates with magnetic fields from DC to 15 kHz

® On-chip Hall Sensor

® On-chip temperature compensation circuitry minimizes shifts in on and off points

and hysteresis over temperature and supply voltage

Functional Description

The WSH1230 integrates a Hall sensor with complementary dual-output drivers on
a single chip. When the front side detects a south-pole magnetic field (S), Output 1
switches from high to low, while Output 2 simultaneously switches from low to high.
When a north-pole magnetic field (N) is detected, the outputs revert to their original
states. This symmetrical output behavior makes the device ideal for speed sensing,
revolution counting, positioning, and brushless DC motor (BLDC) applications.

The device incorporates a temperature-compensated voltage regulator, a
differential amplifier, a hysteresis controller, and two open-collector output drivers
capable of sinking up to 20 mA. An on-chip protection resistor safeguards against
reverse power connection.

Its temperature-dependent bias increases the supply voltage to the Hall elements
and adjusts the switching thresholds to compensate for the reduced magnetic induction
at elevated temperatures. As a result, the sensor maintains precise switching points
across the full operating temperature range of —40 °C to +125 °C and supports supply
voltages from 2.4 Vto 24 V.

Pin Definition

Name | P/1/0 (,ll,)gl_#; 4 (S(I;l,i,l_i 5) Description
vdd P 1 4 Positive Power Supply
Voutl o 2 5 Output Pin 1
Vout2 0 3 3 Output Pin 2
Gnd P 4 2 Ground
NC - - 1 NC
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WSH1230

Absolute Maximum Rating (at Ta = 25°C)

o

Supply Voltage, Vdd 26V
Output Breakdown Voltage, Vout(breakdown) ------ 26V
Magnetic Flux Density, B Unlimited
Reverse Protection Voltage, Vr ------------------- -0.5vV
Output ON Sink 20mA
Operating Temperature Range, Ta

-40°C to +125°C

Storage Temperature Range, Ts
-65°C to +150°C

30 Power Dissipation, Pd
> TO-94 500mW
SOT-25 350mwW
Electrical Characteristics (Ta =+25°C, Vcc = 2.4 to 24V)
Characteristic Symbol | Test Conditions Min. | Typ. | Max. | Units
Supply Voltage Vcce — 2.4 — 24 \Y/
Output Saturation | Vout | Vcec=12V, o 0.2 06 v
Voltage (sat) Ic=10mA, B>Bop ' '
Output Leakage _ o
Current lleakage | Vce=12V, B<Brp <0.1 10 pA
Vcee=12V, .
Supply Current Isupply Output Open 2.0 5 mA
. . Vce=12V, o
Output Rise Time Tr RL=2KQ, CL=20pf 1.0 10 us
Output Falling Vce=12V, o
Time T | RL=2kQ, CL=20pf 03 | 15 | s
Function Block
vDD
Voltage
Regulator
l \L \L Voutl Vout2
Hall Eff Differential H; resi O
aSenso: <t ] Ampeliefitera ] y(?(f:t:osls ] Dlrllcsz;
Temperature
Compensation
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Magnetic Characteristics

Characteristic Symbol | Grade Min. Typ. Max. Unit
A +5 +30 +50 Gauss
Operating Point Bop B +50 +70 Gauss
C +120 Gauss
A -50 -30 -5 Gauss
Release Point Brp B -70 -50 Gauss
C -120 Gauss
Hysteresis Window Bhys 60 100 Gauss
% "+" means South magnetic field.
% 1 mT =10 Gauss
Ordering Information
WSH1230-XPAN [] (TO-94) Grade
WSH1230-XPDN [] (SOT-25) 1. 50 Gauss
LG 2. 70 Gauss
rade
3. 120 Gauss
Halogen Free
@ T0-94 — 1000/bag, SOT-25 —3000/reel
Voutl Vout2
4 4
-~ - v -~
4 4
North Brp 0 Bop South North Brp 0 Bop South
Gauss Gauss
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Hall Device Sensing Direction
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magnet magnet
m <i> @ i \. magnet
(d) marking

|
magnet \
=

Package Information

(TO-94)
. [ g
marking
i 1.56+ 0.1 mm
3.65+0.1 mm /

522+ 0.1 mm

0.76 mm
T e
O.6mmij} R

I . Hall Sensor Location
{ : : : 2 mm
i | | | 14.5+ 1 mm 1.35 mm: o
LT
LI
i IRININ!
T Wi
LT
LI

Il 1 2 3 4
127 mm |l 6 39+ 0.17 mm 0.38+0.13 mm
3.81 mm
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{(SOT-25)
. 19mm
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2 __Jee |||
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095 mm 0.4 +0.1 Im:n
2.910.2 mm

PCB Layout Reference View

SOT-25

Marking

0.45 *0.15 mm

© 1.1 10.2’mm
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Application Circuit: Magnetic field detector

(TO-94) (SOT-25)
VDD
vbD Voutl
SR §
WA ) j_ ://Z:Z HIT_<— Vout2

Application Circuit: Fan Motor Applications

VDD

T vy

I—
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VDD
R
<€ Voutl
AAAY,
< Vout2
AN

Precautions for the use of Hall Sensor IC: please refer to Winson Website->
Products->Application Note ->Hall Sensor IC Application Note:

http://www.winson.com.tw/Product/83
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