
HAL120X
CMOS Unipolar High Sensitivity Micropower Hall Switch

1．General Description

The HAL120X is fabricatedfrommixedsignal CMOS
technology.It internallyincludesan on-chipHall voltage
generator, a voltage regulatorfor operationwithsupply
voltages of 1.65 to 5.5V, a sleep/awakelogic for low
powerconsumption,temperaturecompensationcircuitry,
small-signalamplifier,Hall sensor withdynamicoffset
cancellationsystem, Schmitttriggerand an open-drain
output.A southpoleof sufficientstrengthwillturnthe
sensor outputon. The outputwillbe turnedoffundernomagneticfield.While themagneticflux
density(B) is larger thanoperatingpoint(Bop), theoutputwillbe turnedon (low), theoutputis
helduntilB is lowerthanrelease point(Brp), and thenturnedoff.

The totalpowerconsumptionin normaloperationis typically15μW witha 3.3V powersource.
Operatingtemperaturerange of theHAL120X is from-40°C to 85°C.

2. Features andBenefits�

CMOS Hall IC Technology

StrongRF noise protection

1.65 to 5.5V for battery-poweredapplications

Micropowerconsumption

MultiSmall Size option

Low sensitivitydriftin crossing of Temp. range UltraLow powerconsumptionat 5uA (Avg)

High ESD Protection,HBM> +/- 4KV( min) Totem-poleoutput

Package: TO-92S, SOT23-3， SOT553, DFN1216-4L
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3.Applications

Solid state switch

Handheld Wireless HandsetAwake Switch( Flip Cell/PHS Phone/NoteBook/FlipVideo Set)

Magnet proximitysensor for reed switchreplacement in lowdutycycle applications

TWS

Notebook/ PAD PC / PDA

4．TypicalApplicationCircuit

Our pole-independentsensing techniqueallowsfor operationwitheithera northpoleor

southpolemagnetorientation,enhancingthemanufacturability of thedevice. The

state-of-the-arttechnology providesthe same outputpolarityfor eitherpole face.

It is strongly recommended thatan externalbypass capacitorbe connected(in close

proximity to theHall sensor) betweenthe supplyand groundof thedevice to reduce both

externalnoise and noise generatedby thechopper-stabilizationtechnique.This is especially

truedue to the relatively high impedanceof batterysupplies.

5．FunctionalBlock Diagram
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6．Pinning

SOT Pin Number SIP Pin Number Pin Name Function

1 1 VCC SupplyVoltage

2 3 OUT CMOS Output

3 2 GND Ground

SOT553

SOT Pin Number SIP Pin Number Pin Name Function

1 1 VCC SupplyVoltage

2 3 OUT CMOS Output

3 2 GND Ground

4 NC
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7．DESCRIPTION of OPERATIONS

The unipolardetectionHall IC adoptsan intermittentoperationmethodto save energy. At startup,the
Hall elements,amp, comparatorandotherdetectioncircuitpowerON andmagneticdetectionbegins.
Duringstandby, thedetectioncircuitspowerOFF, therebyreducingcurrentconsumption.The detection
results are heldwhilestandbyis active, and thenoutput.

Reference period:50ms (MAX100ms) Reference startuptime:24μs

INTERMITTENT OPERATION atPOWER ON

The unipolar detectionHall IC adoptsan intermittent operationmethodin detectingthemagneticfield
duringstartup,as shownin Fig.5. It outputsto theappropriateterminalbased on thedetectionresult
andmaintainstheoutput conditionduringthe standbyperiod.The timefrompowerON untiltheend of
the initial startupperiodis an indefiniteinterval,butit cannotexceed themaximumperiod,100ms. To
accommodate the system design, theHall IC outputread shouldbe programmedwithin100ms of
powerON, butafter the time allowed for theperiod ambient temperature and supply voltage.
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8．TypicalApplicationCircuit

9．Absolute MaximumRatings
Parameter Symbol Value Units
SupplyVoltage(operating) VDD 6 V

SupplyCurrent IDD 1 mA

OutputVoltage VOUT 6 V

OutputCurent IOUT 1 mA

OperatingTemperatureRange TA -40 to 85 °C

Storage TemperatureRang TS -50 to 150 °C

ESD Sensitivity - 4000 V

Exceeding theabsolutemaximumratingsmay cause permanentdamage. Exposure to
absolute-maximumratedconditionsfor extendedperiodsmay affectdevice reliability.
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10．DC ElectricalCharacteristics
DC OperatingParameters: TA = 25℃, VDD=2.75V.

Parameter Symbol Test Conditions Min Typ Max Units

Operatingvoltage VDD Operating 1.8 3.3 5.5 V

OutputHigh Voltage VOH
B<BrpS�IOUT

=-0.5mA
VDD-0.2 - -

OutputLow Voltage VOL

BopS<B�IOUT
=+0.5mA - - 0.2

Supplycurrent1 IDD1（ AVG ） VDD=1.8V, Average - 1.1 - μA

Supply CurrentDuring
StartupTime 1

IDD1（ EN）
VDD=1.8V,�During
StartupTime Value

- 0.7 - mA

Supply
Current�During
StandbyTime 1

IDD1（ DIS）
VDD=1.8V,�During
StandbyTime Value

- 0.42 - μA

Supplycurrent1 IDD1（ AVG ） VDD=3.0V, Average - 2.4 - μA

Supply CurrentDuring
StartupTime 1

IDD1（ EN）
VDD=3.0V,�During
StartupTime Value

- 1 - mA

Supply
Current�During
StandbyTime 1

IDD1（ DIS）
VDD=3.0V,�During
StandbyTime Value

- 1.4 - μA

Awake modetime TAW Operating - 25 - μS

Sleep modetime TSL Operating - 50 100 mS
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11．MagneticCharacteristics

OperatingParameters: TA = 25℃, VDD=2.75V DC.

PARAMETER Symbol Min Type Max Units

OperatingPoint Bop - 35 50 Gs

Release Point Brp 6 22 - Gs

Hysteresis Bhys - 13 - Gs

12．Field Direction Definition

13．ESD Protection
HumanBodyModel (HBM) tests accordingto:Mil. Std. 883F method3015.7

Parameter Symbol Limit Values Unit NotesMin Max
ESD Voltage VESD 4 kV
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14．Performance Characteristics
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15．UniqueFeatures

CMOS Hall IC Technology

The chopperstabilized amplifieruses switchedcapacitor techniquesto eliminatethe amplifier

offset voltage, which, in bipolardevices, is a major source of temperaturesensitive drift. CMOS

makes this advanced techniquepossible. The CMOS chip is also muchsmaller thana bipolarchip,

allowingvery sophisticatedcircuitrytobe placedin less space. The smallchipsize also contributesto

lowerphysicalstress and less powerconsumption.

Installation Comments

Consider temperaturecoefficientsof Hall IC andmagnetics, as wellas air gap and life timevariations.

Observe temperaturelimitsduringwave soldering.Typical IR solder-reflowprofile:

No Rapid HeatingandCooling.

RecommendedPreheating formax. 2minutesat 150℃

RecommendedReflowingformax. 5seconds at 240℃

16．ESD Precautions
Electronic semiconductor products are sensitive to Electro Static Discharge (ESD). Always

observeElectro Static Discharge controlprocedureswheneverhandlingsemiconductorproducts.

R E V 2 0
9

V3.3
Hallwee�Electronics�Co,.Ltdhttp://www.hallwee.com     http://www.hall-ic.com

HAL120X
CMOS Unipolar High Sensitivity Micropower Hall Switch



17.Order�information

HAL1201N�SO SO（SOT-23-3L）

UA（TO-92S）

3000PCS

1000PCSHAL1201N�UA

Part Number Package Dimension MPQ

HAL1201N�SO5 SO（SOT-553） 3000PCS

4000PCSHAL1201N�SW SW（DFN1616）

18．Package Information
SOT-23 Package Physical Characteristics
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21

TopView

SideView End View

Notes:
1). PINOUT: Pin 1 VDD

Pin 2 Output
Pin 3 GND

2).All dimensionsare in millimeters;
Marking:
20X -- Codeof Device( HAL 120X ) ;
XX: productioncode
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BottomView of SOT-23Package

HAL1202S�SO SO（SOT-23-3L） 3000PCS
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TO-92 Package Physical Characteristics

4.1 ± 0.1

1 2 3

1.27

2.13
1.87

1.00
1.20

45° ± 1°

1
.5
8
±
0
.1

3° ± 1°
0
.7
6
±
0
.0
5

3
.1
8
±
0
.1

3 - 0.44
3.90

3 - 0.44
3.90

0.05± 0.05 2
.3
.±
0
.1

0.84(Nom)

3° ± 1° 6° ± 1°

6° ± 1°3° ± 1°

1
4

±

0
.5 Notes:

1). Controlling dimension : mm ;

2). Lesds must be free of flash and plating voids ;

3). Do not bend leads within 1 mm of lead to package

interface ;

4). PINOUT: Pin 1 VDD

Pin 2 GND

Pin 3 Output

ActiveArea Depth:

SensorLocation

1 2 3

20X

XXX
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SOT553 Package Physical Characteristics

ymbol
DimensionsIn Millimeters DimensionsIn Inches

Min. Max. Min. Max.

A 0.525 0.600 0.021 0.024

A1 0.000 0.050 0.000 0.002

e 0.450 0.550 0.018 0.022

c 0.090 0.160 0.004 0.006

D 1.500 1.700 0.059 0.067

b 0.170 0.270 0.007 0.011

E1 1.100 1.300 0.043 0.051

E 1.500 1.700 0.059 0.067

θ 7°REF 7°REF

L 0.100 0.300 0.004 0.012
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