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Hall Effect Sensor IC
in CMOS technology

Release Notes: Revision bars indicate significant
changes to the previous edition.

Features:

— operates up to 24 V supply voltage with reverse volt-
age protection

— operates with magnetic fields from DC to 20 kHz
— over-voltage and reverse-voltage protection

—on-chip temperature compensation circuitry mini-
mizes shifts in on and off points and hysteresis over
temperature and supply voltage

- the decrease of magnetic flux density caused by rising
temperature in the sensor system is compensated by

a built-in negative temperature coefficient of hystere-
sis

—ideal sensor for speed measurement, revolution
counting, positioning, and DC brushless motors

— short circuit protection

Specifications
- bipolar switching

— output turns low with magnetic south pole on branded
side of package

" m@ 4L82711 0005214 357 W

Marking Code

Type Marking

HAL 115UA 115

HAL 1158 115
Solderability

— Package SOT-89A: according to IEC68-2-58
— Package TO-92UA: according to IEC68-2-20

Device is available in the packages SOT-89A and
TO-92UA. Please use the letter ‘'S’ after the type desig-
nation (e.g. HAL115S) when ordering the SOT-89A
package and the letters ‘UA’ after the type designation
(e.g. HAL115UA) when ordering the TO-92UA package.

Fig. 1: Pin configuration
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Functional Description 48001 sensitive area
1?;_2‘25 9 position of hall sensor
referenced to the
Shunt protection devices clamp voltage peaks at the % 005 canter of package
Vpp-Pinand Output-Pin together with external series re- I :I:Im y=0320.1mm
sistors. Reverse current is limited at the Vpp-Pin by an N 1 (0.4 mm x0.2 mm)

internal series resistor up to —15 V. The output is shont-
circuit protected by limiting high currents and by sensing

overtemperature. The temperature-dependent bias in- top view
creases the supply voltage of the hall plates and adjusts e

the switching points to the decreasing induction of mag- S

nets at higher temperatures. The hall voltage is oranded side

compared with the actual switching point. Subsequently, 0

the open drain output switches to the appropriate state.
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Fig. 4:
Plastic Transistor Single Outline Package
(TO-92UA)
Weight approximately 0.12 g
Dimensions in mm
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Absolute Maximum Ratings

Symbol Parameter Pin No. Min. Max. Unit
Vpo Supply Voltage 1 -15 24 \Y
VoH Output Off Voltage 3 - 24 \
lo Continuous Output On Current 3 - 10 mA
lo Peak Output On Current 3 - 250 mA
—lpp Reverse Supply Current 3 25 mA
Ts Storage Temperature Range —65 150 °C

I Ty Junction Temperature Range -20 150 °C

Stresses beyond those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress rating only. Functional operation of the device at these or any other conditions beyond those indicated in the
“Recommended Operating Conditions/Characteristics” of this specification is not implied. Exposure to absolute maxi-
mum ratings conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Symbol Parameter Pin No. Min. Typ. Max. Unit
Vbp Supply Voltage 1 4.5 - 24 \
lo Continuous Qutput On Current 3 0 - 12.5 mA

Electrical Characteristics at T; = 0 °C to +100 °C, Vopp = 4.5V to 24 V,
Typical Characteristics for T; = 25 °C and Vpp = 12 V

Symbol Parameter Pin No. Min. Typ. Max. Unit Test Conditions
VoL Output Voltage 3 50 175 400 mv lo=125mA, T)=25°C
VoL Output Voltage over 3 50 175 400 mvV lo=12.5mA
Temperature Range
lon Output Leakage Current 3 - - 1 LA B < Bot, Ty =25°C
loH Output Leakage Current over | 3 - - 10 pA B < By
Temperature Range
oo Supply Current 1 6.5 8.3 11 mA Ty=25°C,Vpp=12V
Ibp Supply Current over 1 55 83 11 mA
Temperature Range
ten(0) Enabie Time of Vpp (Output is 1 - 6 50 us Vpp=12V
valid after Enable Time)
t Output Rise Time 3 - 85 400 ns Vpp = 12V, RL = 820 Ohm,
CL =20 pF
ts Output Fali Time 3 60 400 ns Vpp =12V, RL = 820 Ohm,

.l 4682711 0005216 12T WA
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Electrical Characteristics, continued

Symbol Parameter Pin No. Min. Typ. Max. Unit Test Conditions

RinJse Thermal Resistance Junction to - 150 200 KW Fiberglass Substrate,

case Substrate Backside 30 mm x 10 mm x 1,5mm
SOT-89A pad size see Fig. 6

Rihja Thermal Resistance - 150 200 K/wW Leads at ambient tempera-
case Junction to Soldering Point ture at a distance of 2 mm
TO-92UA from case

Magnetic Characteristics at T; = 0 °C to +100 °C, Vpp =4.5V t0 24 V,
Typical Characteristics for Ty =25°C and Vpp =12 V

Magnetic flux density values of switching points.
Positive flux density values refer to the magnetic south pole at the branded side of the package.

Parameter Min. Typ. Max. Unit

On point Boy -22.5 2.25 25 mT

Off point Bogr -25 -2.25 22.5 mT

Hysteresis Byyg 2.8 4.5 7 mT

5.0
4 Output Voltage
l 20
| I
!
Bogr min 0 Bon max 1‘—':‘ |j Iz‘o
Bhvs
1.0
Fig. 5: Definition of magnetic switching points and Fig. 6: Recommended pad size SOT-89A
hysteresis Dimensions in mm
4682711 0005217 Okt HN 5/
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Note 1: In the following diagrams “Magnetic switch

points versus ambient temperature” , the curves for Typical hysteresis versus
Bonmin, Boymax, Boprmin, and Boprmax refer to junc- ambient temperature
tion temperature, whereas typical curves refer to
ambient temperature. mT HAL 115
6
Note 2: The dropping characteristic of the supply current
versus the supply voitage is caused by the internal pow-
er dissipation. 5
Bavs | Vpp=4.5V
\*/
4 .
Vpp=24V |
3
2
1
0
-50 0 50 100 150°C
[ TA
Magnetic switching points Typical output low voltage
versus ambient temperature versus ambient temperature
mT HAL 115 my HAL115
30 , 500
Bonmax
Bon, 20
Borr Borrmax VoL 400
10 /
Vpp=12V /
300
B L7
ontyp Vppe2dV 7
0
Borrtyp 200
-10 / |
/ Vpp=4.5V
o0 Bonmin 100
Borpmin
-50 0 50 100 150°C —50 0 50 100 150°C
— TaT, = Ta
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Typical supply current Typical supply current
versus ambient temperature versus supply voltage
mA HAL115 mA HAL115
14 14
12 12 J
lbp oo
10 10 3
\ Vpp=4.5V Ta=0°C
8 s 8 :
\ L__ | Ta=25°C JI
Vpp=24V fi "‘——I—-—|__._.
6 ~J 6 Ta=100°C
4 4
2 2
0 0 _'j
-50 0 50 100 150°C 0 5 10 15 20 25 30V
—Ta — Vpp
Application Note
For electromagnetic immunity, it is recommended to ap-
ply a 330 pF minimum capacitor between Vpp (pin 1)
and Ground (pin 2).
For applications requiring robustness to conducted dis-
turbances (transients), a 220 Q series resistor to pin 1
and a 4.7 nF capacitor between Vpp (pin 1) and Ground
(pin 2) is recommended.
Because of the Ipp peak at 4.1 V, the series resistor
should not be greater than 270 Q.
" Bl 4L82711 0005219 939 WA &
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HAL 115 Documentation History

1. Preliminary data sheet: “HAL 115 Hall Effect Sensor
IC”, March 3, 1995, 6251-414-1PD. First release of the
preliminary data sheet.

2. Preliminary data sheet: “HAL 115 Hall Effect Sensor
IC”, June 30, 1995, 6251-414-2PD. Second release of
the preliminary data sheet.

Major changes:

— short circuit protection
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Reprinting is generally permitted, indicating the source. How-
ever, our consent must be obtained in all cases. Information
furnished by ITT is believed to be accurate and reliable. How-
ever, no responsibility is assumed by ITT for its use; nor for any
infringements of patents or other rights of third parties which
may result from its use. No license is granted by implication or
otherwise under any patent or patent rights of ITT. The informa-
tion and suggestions are given without obligation and cannot
give rise to any liability; they do not indicate the availability of
the components mentioned. Delivery of development samples
does notimply any obligation of ITT to supply larger amounts of
such units to a fixed term. To this effect, only written confirma-




