A1301 and A1302

Continuous-Time Ratiometric Linear Hall Effect Sensors

The A1301 and A1302 are continuous-time, ratiometric, linear Hall-effect sensors.
They are optimized to accurately provide a voltage output that is proportional to
an applied magnetic field. These devices have a quiescent output voltage that is
50% of the supply voltage. Two output sensitivity options are provided: 2.5 mV/G
Package LH, 3-pin Surface Mount typical for the A1301, and 1.3 mV/G typical for the A1302.

The Hall-effect integrated circuit included in each device includes a Hall sensing
element, a linear amplifier, and a CMOS Class A output structure. Integrating the

1.vCC 3 Hall sensing element and the amplifier on a single chip minimizes many of the
2.vout problems normally associated with low voltage level analog signals.
3.GND \ '
1 N High precision in output levels is obtained by internal gain and offset trim adjust-
2 ments made at end-of-line during the manufacturing process.

These features make the A1301 and A1302 ideal for use in position sensing
systems, for both linear target motion and rotational target motion. They are well-
suited for industrial applications over extended temperature ranges, from —40°C to
125°C.

Package UA, 3-pin SIP Two device package types are available: LH, a 3-pin SOT23W type for surface
mount, and UA, a 3-pin ultramini SIP for through-hole mount. Each package is
available in a lead (Pb) free version (suffix, —T) with 100% matte tin plated lead-

1. vee frame.

2. GND
3. VOUT
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Features and Benefits

H Low-noise output
m Fast power-on time
ABSOLUTE MAXIMUM RATINGS ® Ratiometric rail-to-rail output

m4.51t0 6.0 V operation

SUPPIlY VOIAGE, Ve o 8V
OuF::))UB: Voltage VSET .......................................... gv| WSolid-state reliability
Reverse-Supply Voltage, VRog «vvvveseeeeersinnnn, -0.1V| mFactory-programmed at end-of-line for optimum performance
Reverse-Output Voltage, VRoyt - eeeeerereeens -01V
. B Robust ESD performance

Output SinK CUITent, Igut «eeverereeerererererirenenas 10 mA y P
Operating Temperature

Ambient, Ty, Range E.................. —40°C to 85°C

Ambient, Ty, Range K ............... —40°C to 125°C

Maximum JUNCtion, T ymaxy:eeseeereeeseeereeenae 165°C
Storage Temperature, Tg.......c.coeeuee —65°C to 170°C
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Continuous-Time Ratiometric Linear Hall Effect Sensors

Product Selection Guide

Part Number Pb-free Packing?! Package Ambient, Ty Sensitivity (Typical)
A 2 -
7-in. tape and reel, 3000 pieces/reel Surface Mount
A1301ELHLT-T Yes
= 3 a —40°C to 85°C
Bulk, 500 pieces/bag SIP
A1301EUA-T Yes
=~ > ] 2.5 mVIG
7-in. tape and reel, 3000 pieces/reel Surface Mount
A1301KLHLT-T Yes
= P — —40°C to 125°C
Bulk, 500 pieces/bag SIP
A1301KUA-T Yes
A 2 -
7-in. tape and reel, 3000 pieces/reel Surface Mount
A1302ELHLT-T Yes
= 5 re —40°C to 85°C
Bulk, 500 pieces/bag SIP
A1302EUA-T Yes
= > < 1.3 mV/G
7-in. tape and reel, 3000 pieces/reel Surface Mount
A1302KLHLT-T Yes
= P < —40°C to 125°C
Bulk, 500 pieces/bag SIP
A1302KUA-T Yes

1Contact Allegro for additional packing options.

2These parts are in production but have been determined to be LAST TIME BUY. This classification indicates that the product is obsolete and notice has
been given. Sale of this device is currently restricted to existing customer applications. The device should not be purchased for new design applications
because of obsolescence in the near future. Samples are no longer available. Date of status change: October 31, 2005. Deadline for receipt of LAST
TIME BUY orders: April 28, 2006.

Functional Block Diagram
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Terminal List
A Number
Symbol Description Package LH|Package UA

VCC Connects power supply to chip 1 1
VOUT Output from circuit 2 3
GND Ground 3 2
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Continuous-Time Ratiometric Linear Hall Effect Sensors

DEVICE CHARACTERISTICS over operating temperature range, T, and V¢ =5V, unless otherwise noted

Characteristic Symbol | Test Conditions | Min. | Typ. | Max. | Units
Electrical Characteristics
Supply Voltage Vee Running, T;< 165°C 4.5 - 6 \%
Supply Current lcc Output open - - 11 mA
V ; | = -1 mA, Sens = nominal 4.65 4.7 — \Y
Output Voltage OUT(High) | SOURCE -
Voutow) |lsink =1 MA, Sens = nominal - 0.2 0.25 \Y
Output Bandwidth BW - 20 - kHz
.| 3 VCC(min) to 0.95 VOUT} B = +1400 G, Al
PowapOn Time tro Slew rate = 4.5 V/us to 4.5 V/100 ns 3 5 HS
Output Resistance Rout Isink £ 1 MA, Isource 2 -1 MA - 2 5 Q
o -
Wide Band Output Noise, rms Vourn Extern_al output low pass filter < 10 kHz; B 150 \ v
Sens = nominal
Ratiometry
Quiescent Output Voltage Error RN _ N o
with respect to AVt AVourqu) |Ta= 25°C 30 %
Magnetic Sensitivity Error with — opo _ _ o
respect to AVg2 ASens(, [Ta= 25°C 3.0 %
Output
Linearity Lin Tp= 25°C - S 2.5 %
Symmetry Sym Tp= 25°C - - +3.0 %
Magnetic Characteristics
Quiescent Output Voltage Vouta B=0G; Ty= 25°C 24 25 2.6 \Y
Quiescent Output Voltage over _ _
Operating Temperature Range Vourquty (B=0G 22 28 v
. . Al1301; T = 25°C 2.0 25 3.0 mV/G
Magnetic Sensitivity Sens
A1302; Ty = 25°C 1.0 1.3 1.6 mV/G
Magnetic Sensitivity over A8 A1301 1.8 - 3.2 mV/G
Operating Temperature Range ATw) [A1302 0.85 - 1.75 | mVIG
1Refer to equation (4) in Ratiometric section on page 4.
2Refer to equation (5) in Ratiometric section on page 4.
Allegro MicroSystems, Inc. 3
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Continuous-Time Ratiometric Linear Hall Effect Sensors

Characteristic Definitions

Quiescent Output Voltage. In the quiescent state (no sig-
nificant magnetic field: B = 0), the output, Voyrq, equals one
half of the supply voltage, V¢, throughout the entire operating
ranges of V¢ and ambient temperature, T,. Due to internal
component tolerances and thermal considerations, there is a
tolerance on the quiescent output voltage, AV, Which is

a function of both AV;¢ and AT,. For purposes of specifica-
tion, the quiescent output voltage as a function of temperature,
AVouTg(aTy) I8 defined as:

Voutq(r,) ~ YoutQesec) 1)

AVourqaty,) =
Sel’lS(250C)
where Sens is in mV/G, and the result is the device equivalent
accuracy, in gauss (G), applicable over the entire operating tem-
perature range.

Sensitivity. The presence of a south-polarity (+B) magnetic
field, perpendicular to the branded face of the device package,
increases the output voltage, VT, in proportion to the magnetic
field applied, from Voyrq toward the V¢ rail. Conversely, the
application of a north polarity (-B) magnetic field, in the same
orientation, proportionally decreases the output voltage from its

Ratiometric. The A1301 and A1302 feature a ratiometric
output. This means that the quiescent voltage output, Voyrq,
and the magnetic sensitivity, Sens, are proportional to the supply
voltage, Vc.

The ratiometric change (%) in the quiescent voltage output is
defined as:

Voutawveo) / Voutasy)
Vee / 5V

and the ratiometric change (%) in sensitivity is defined as:

AVoutqav) = x 100% 4)

Sensy Sens sy
(Vo) / (5V) % 100% (5)
Voe /5V

ASens( AV) =

Linearity and Symmetry. The on-chip output stage is
designed to provide linear output at a supply voltage of 5 V.
Although the application of very high magnetic fields does not
damage these devices, it does force their output into a nonlinear
region. Linearity in percent is measured and defined as:

Vour«s) — Voutq

quiescent value. This proportionality is specified as the magnetic Lint+ = x 100% (6)
sensitivity of the device and is defined as: 2 (Vourcm) — Pvoutq)
Vouts) — Vout+s
Sens = N ‘2 2 ' Voures) — Youtq
2B Lin— = x 100% @)
- . . A 2(Voutsw) — YoutQ)
The stability of the device magnetic sensitivity as a function of OVERAN "ouTe
ambient temperature, ASens y1,) (%) is defined as: and output symmetry as:
Sens .y — Sens(ysoc Voutes) — Vourg
ASens 1= —— 2 @O 100% 3) SympOL x 100% (®)
Senssec) Voutq— Vout(B)
Allegro MicroSystems, Inc. 4
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A1301 and A1302

Continuous-Time Ratiometric Linear Hall Effect Sensors

Typical Characteristics
(30 pieces, 3 fabrication lots)
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1301 Device Sensitivity vs. Ambient Temperature 1302 Device Sensitivity vs. Temperature
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Continued on the next page...
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A1301 and A1302

Continuous-Time Ratiometric Linear Hall Effect Sensors
) . ) B 4% F # 4 886-3-5753170
Typical Characteristics, continued ¥ y45 /5 ity 7( 1) 86 21 54151736
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1301 Device Vgyrq Vs. Supply Voltage 1302 Device Voyrq Vs. Supply Voltage
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A1301 and A1302

Continuous-Time Ratiometric Linear Hall Effect Sensors
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A Dambar removal protrusion

A Hall element

Allegro MicroSystems, Inc. 7
115 Northeast Cutoff, Box 15036

Worcester, Massachusetts 01615-0036 (508) 853-5000
www.allegromicro.com

A1301-DS, Rev. 4



User
新建印章




