
The A3290 and A3291 Hall-effect latches are extremely 

temperature-stable and stress-resistant sensor ICs, especially 

suited for operation over extended temperature ranges (up 

to 125°C). Superior high-temperature performance is made 

possible through dynamic offset cancellation, which reduces 

the residual offset voltage normally caused by device package 

overmolding, temperature dependencies, and thermal stress. The 

two devices are identical except for their magnetic switchpoints. 

They are not intended for automotive applications.

Both devices include, on a single silicon chip, a voltage regulator, 

a Hall voltage generator, a small-signal amplifier, chopper 

stabilization, a Schmitt trigger, and a short-circuit protected 

open-drain output to sink up to 25 mA. A south polarity magnetic 

field of sufficient strength is required to turn the output on. A 

north polarity field of sufficient strength is necessary to turn 

the output off. An onboard regulator permits operation with 

supply voltages in the range of 3 to 24 V.

Two package styles provide a magnetically optimized package 

for most applications: type LH is a miniature SOT23W low-

profile surface-mount package, and type UA is a three-pin 

ultramini SIP for through-hole mounting. Both packages are 

lead (Pb) free with 100% matte-tin leadframe plating.

A3290-DS, Rev. 21

MCO-0000307

• Symmetrical switchpoints

• Resistant to physical stress

• Superior temperature stability

• Output short-circuit protection

• Operation from unregulated supply

• Reverse battery protection

• Solid-state reliability

• Small package size

Chopper-Stabilized, Precision Hall-Effect Latches  
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Functional Block Diagram

A3290 and A3291
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FEATURES AND BENEFITS DESCRIPTION

April 6, 2022

PACKAGES:
Not to scale

3-pin SOT23W

 (suffix LH)

3-pin SIP, 

matrix HD style 

(suffix UA)

3-pin SIP, 

chopper style 

(suffix UA)

NOT FOR NOT FOR 

NEW DESIGNNEW DESIGN

• Industrial motor/encoders

• Commutation/index sensing

• BLDC motors 

• Fan motors

APPLICATIONS
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ELECTRICAL CHARACTERISTICS: Over operating temperature range, unless otherwise noted

Characteristic Symbol Test Conditions Min. Typ. [1] Max Units

Supply Voltage Range [2] VCC Operating, TJ < 165°C 3.0 – 24 V

Output Leakage Current IOFF VOUT = 24 V, B < BRP – – 10 µA

Output Saturation Voltage VOUT(SAT) I
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THERMAL CHARACTERISTICS: May require derating at maximum conditions; see application information

Characteristic Symbol Test Conditions [1] Value Units

Package Thermal Resistance RθJA

Package LH, 1-layer PCB with copper limited to solder pads 228 °C/W

Package LH, 2-layer PCB with 0.463 in.2 of copper area each side 

connected by thermal vias
110 °C/W

Package UA, 1-layer PCB with copper limited to solder pads 165 °C/W

[1] Additional thermal information available on Allegro website. 
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FUNCTIONAL DESCRIPTION

Amp
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APPLICATION INFORMATION

It is strongly recommended that an external bypass capacitor be 

connected (in close proximity to the Hall element) between the 

supply and ground of the device to reduce both external noise 

and noise generated by the chopper stabilization technique. This 

configuration is shown in Figure 4.

The simplest form of magnet that will operate these devices is a 

ring magnet. Other methods of operation, such as linear magnets, 

are possible.

The device must be operated below the maximum junction tem-

perature of the device (TJ(max)). Under certain combinations of 

peak conditions, reliable operation may require derating supplied 

power or improving the heat dissipation properties of the applica-

tion. The Package Thermal Resistance (RθJA) is a figure of merit 

summarizing the ability of the application and the device to dissi-

pate heat from the junction (die), through all paths to the ambient 

air. Its primary component is the Effective Thermal Conductivity 

(K) of the printed circuit board, including adjacent devices and 

traces. Radiation from the die through the device case (RθJC) is 

relatively small component of RθJA.  Ambient air temperature 

(TA) and air motion are significant external factors, damped by 

overmolding. Sample power dissipation results are given in the 

Thermal Characteristics section. Additional thermal data is also 

available on the Allegro website.

Extensive applications information for Hall-effect devices is 

available in: Hall-Effect IC Applications Guide, Application Note 

27701 and Guidelines for Designing Subassemblies Using Hall-

Effect Devices, Application Note 27703.1.

Figure 4: Typical Basic Application Circuit
A bypass capacitor is highly recommended.

VCC
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Figure 5: Package LH, 3-Pin SOT23W

Hall element
(not to scale)

3
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Figure 6: Package UA, 3-Pin SIP, Matrix Style
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Figure 7: Package UA, 3-Pin SIP, Chopper Style (A3290)

For Reference Only – Not for Tooling Use
(Reference DWG-9049)

Dimensions in millimeters – NOT TO SCALE
Dimensions exclusive of mold flash, gate burrs, and dambar protrusions

Exact case and lead configuration at supplier discretion within limits shown

2 31

1.27 NOM

2.16 MAX

0.51 REF

0.79 REF

B

A

B

C

A

D

E

D

E

E

2.04

1.44D9 1
0
0.7 -4 016m
-0.165 -5.25l
S27.19
646
463.7 120 5.87500 m1 05 0c1 4830 m10 0 997  05 
f
54 5 5-5 5.87500 m1 00880.5000.690 lr008 1
019536.1 c0872.1600 0-5.6m
-m
(D99
60.16 0 l 35419
417.5480.940.97.1990 m7500794c1  05-870 997 -1.0
f
8 cm91 054 5 c
00166.08
0 7290160 l91 c36.06.000 
019-2.054 5c0
00
60.14 50BT00 0r0 0 80.6 0  -0000 
0880.195357 0.870990  c
 1..1939cm9-87020.4 0165-9-87004.53.7160.08
m
0 906.0 721 150830 5 0 
0 1 120 l
0 l
90 05c0
cm
5067-a 7.056 c
h
f
Q0 l7 00880.1099c
 .19504850a5099c
  m
0 8.323 l
16 3.7-9-83 re90 9700489850a0a0147 1985094c
m
r0 
ql
9 5 0 l
 T050 l91 c36.06.0h
fcm
5-3.1206.000 
088 c3504l7 00160522 188.6933 47960.3.7.3231.7890 9 l
11 1200 0r0 0 80.6442 
7.0.8
ql094c -1.9 T0
m
r 0 2
0a7020.fcmT050.258 l0 c
9
08
fcm0242
0a0 9022 
088 6.27 cm
09.3.522 08 25805c0
5231.
f
Q
0.82S
Q
944211 1
q .04h
f
Q0.09 T 
7.cm
12016 3.7-2
0323 2
 0 226 3.7-2
0323 2
 0 2 0 l
 T050 l927 2
0a
8.8 l l91 c3522
 T.52.3.52
0 0 c
f
Q 0 
5- 1
S
Q
32 -9Q0.9442
5.8.7500.9440148.6932316 3794 9 3..7-2.211.90c0.7-2.53 M 
197 04 490a
 0 l4820T0172.7-2.
 T.51720
0a
8.r0024 
52.3.a7020017-181
S
 cm
0 e
W0 m
9014.944 0 2 
0852244 0 2 
0852244 0 25
5.99926 056 9 490.7-97 
Q
94
2.2315 Tm
(E997898 9
8.2.7-E)T2016 m
61 417-r00293 -2.927 2
0m
0T05a70134.0a1 k82. l 0 2 
08l
-19 0 52240 02
 T.0 1 a701390.7- 1 0 -9
5.r02.1
(E97 
5068-542
5.8.7500.9461  9
8
(EQ
123 l9927
61 E)T1.90c5-160m
0527.196 ccm
098l
.0a193 T0172E)Tq 1 5.5128 0081.009 0 T.0  cm2.3.a151 08522-545.r0443a7052244 000. 2  
5)Tj
2244 0 2 
08522440.60m927
6 c61 997898 6 c Tm90cq 1 



Chopper-Stabilized, Precision Hall-Effect Latches  

for Consumer and Industrial Applications

A3290 and 

A3291 

10
Allegro MicroSystems 

955 Perimeter Road 

Manchester, NH 03103-3353 U.S.A.

www.allegromicro.com

For the latest version of this document, visit our website:

www.allegromicro.com

Revision History

Number Date Description

11 November 11, 2013 Conform Description

12 January 1, 2015 Added LX option to Selection Guide

13 May15, 2015 Added new package for A3291

14 July 13, 2015 Corrected LH package Active Area Depth value

15 January 12, 2016 Updated Reverse Supply Current test conditions in Electrical Characteristics table

16 October 31, 2016 Chopper-style UA package designated as not for new design

17 September 21, 2017 Updated Power-On Time test conditions (p. 3)

18 September 25, 2018 Minor editorial updates

19 October 2, 2019 Updated LH and UA matrix package drawings (pages 7-8) and other minor editorial updates

20 March 25, 2021 Added Applications (page 1); updated pinout diagrams (page 2) and UA package drawing (page 8)

21 April 6, 2022 Updated package drawings (pages 7-8)

Copyright 2022, Allegro MicroSystems.


