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5 Device Comparison

3 5-1. Device Comparison

VERSION TYPICAL TYPICAL MAGNETIC OUTPUT SENSOR SAMPLING PACKAGES
THRESHOLD | HYSTERESIS | RESPONSE TYPE ORIENTATION RATE AVAILABLE
Omnipolar SOT-23
TMAG5231A1C 1.8mT 0.6 mT active Low Push-pull z 10 Hz X2SON
Omnipolar SOT-23
TMAG5231A2D 1.8 mT 0.6 mT active High Push-pull z 20 Hz X2SON
Omnipolar SOT-23
TMAG5231B1D 2.85mT 1.35mT active Low Push-pull z 20 Hz X2SON
Omnipolar SOT-23
TMAG5231C1D 3mT 0.8 mT active Low Push-pull z 20 Hz X2SON
Omnipolar SOT-23
TMAG5231C1G 3mT 0.8 mT active Low Push-pull z 216 Hz X2SON
Omnipolar SOT-23
TMAG5231H1D 40 mT 6.5mT active Low Push-pull 4 20 Hz X2SON
6 Pin Configuration and Functions
GND Vce
Veo 1 AN
P m
/ |
| Thermal |
3 GND ! Pad !
| |
51 31
2 3
ouT 2 ' '
NC ouT

& 6-1. DBZ Package 3-Pin SOT-23 Top View

B 6-2. DMR Package 4-Pin X2SON Top View

R 6-1. Pin Functions

PIN
110 DESCRIPTION

NAME SOT-23 (3) X2SON (4)

GND 3 1 — Ground reference

ouT 2 3 O Omnipolar output that responds to north and south magnetic
poles

Vv 1 4 — 1.65-V to 5.5-V power supply. TI recommends connecting this pin

ce to a ceramic capacitor to ground with a value of at least 0.1 pF.
— 2 — No connect. This pin is not connected to the silicon. It should be

NC left floating or tied to ground. It should be soldered to the board
for mechanical support.

Thermal Pad — PAD — No connect. This pin should be left floating or tied to ground. It
should be soldered to the board for mechanical support.

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: TMAG5231



https://www.tij.co.jp
https://www.ti.com/product/ja-jp/tmag5231?qgpn=tmag5231
https://www.tij.co.jp/jp/lit/pdf/JAJSMO7
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSMO7D&partnum=TMAG5231
https://www.ti.com/product/ja-jp/tmag5231?qgpn=tmag5231

13 TEXAS
TMAG5231 INSTRUMENTS
JAJSMO7D — AUGUST 2021 — REVISED SEPTEMBER 2022 www.tij.co.jp

7 Specifications

7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Power Supply Voltage Vee -0.3 5.5 v
Output Pin Voltage ouT GND -0.3 Vee+ 0.3
Output Pin current ouT -5 5 mA
Magnetic Flux Density, BMAX Unlimited T
Junction temperature, T, Junction temperature, T 150 °C
Storage temperature, Tgq -65 150 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum
Ratings do not imply functional operation of the device at these or any other conditions beyond those listed
under Recommended Operating Conditions. If used outside the Recommended Operating Conditions but within
the Absolute Maximum Ratings, the device may not be fully functional, and this may affect device reliability,
functionality, performance, and shorten the device lifetime.

7.2 ESD Ratings

VALUE UNIT

Human body model (HBM), per ANSI/ESDA/

o JEDEC JS-001, all pins(") +5500
V(Esp) Electrostatic discharge : Vv
Charged device model (CDM), per ANSI/ESDA/ + 500

JEDEC JS-002, all pins(?

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

7.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Vee Power supply voltage 1.65 5.5 \%
Vo Output voltage 0 5.5 \%
lo Output current -5 5 mA
Ta Ambient temperature —40 125 °C
7.4 Thermal Information
TMAG5231 TMAG5231
THERMAL METRIC(") SOT-23 (DBZ) X2SON (DMR) UNIT
3 PINS 4 PINS
Rgya Junction-to-ambient thermal resistance 227.4 218.4
ReJuc(top) Junction-to-case (top) thermal resistance 122.7 1741
Rgus Junction-to-board thermal resistance 61.2 172.4 -
Yr Junction-to-top characterization parameter 21.3 11.9
Y Junction-to-board characterization parameter 60.8 167.2
Rauc(bot) Junction-to-case (bottom) thermal resistance N/A 144.9

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.
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7.5 Electrical Characteristics
for VCC = 1.65 V to 5.5 V, over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX| UNIT
PUSH-PULL OUTPUT DRIVER
Vou High-level output voltage lout=-0.5mA Vce-0.35  Vee-0.1 \%
VoL Low-level output voltage lour= 0.5 mA 0.1 0.3 \%
TMAG5231xxG
fs Frequency of magnetic sampling 136 216 374 Hz
ts Period of magnetic sampling 2.67 4.63 7.35 ms
lccave) |Average current consumption Vce = 3 V over temperature 16 MA
TMAG5231xxD
fs Frequency of magnetic sampling 13 20 29 Hz
ts Period of magnetic sampling 50 ms
lccave) | Average current consumption Vce = 3 V over temperature 2 3 MA
TMAG5231xxC
fs Frequency of magnetic sampling 7 10 14.5 Hz
ts Period of magnetic sampling 77 100 143 ms
lccave) |Average current consumption Vce = 3 V over temperature 1.3 MA
ALL VERSIONS
lce(p) Peak current consumption 0.8 1.25 2 mA
lccsLpy | Sleep current consumption 0.8 14 MA
ton Power-on time 65 140 425
tacTIvVE Active time period 45 60 75 hs

7.6 Magnetic Characteristics
for VCC = 1.65V to 5.5 V

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

TMAG5231Axx

Bop Magnetic threshold operate point 0.9 +1.8 2.7 mT

Brp Magnetic release operate point Temperature = 25 °C 0.3 +1.2 2.2 mT

Buys Magnetic hysteresis 10.1 +0.6 1.4 mT

TMAG5231B1D

Bop Magnetic threshold operate point +1.9 +2.85 3.8

Brp Magnetic release operate point Temperature =25 °C +0.5 +1.5 2.5 mT

Bhys Magnetic hysteresis +0.5 +1.35 2.2

TMAG5231Cxx

Bop Magnetic threshold operate point +2 +3 +4

Brp Magnetic release operate point Temperature =25 °C + 3.2 mT

Buys Magnetic hysteresis 0.3 + +

TMAG5231H1D

Bop Magnetic threshold operate point +30 +40 +50

Brp Magnetic release operate point Temperature =25 °C +23.5 +33.5 +43.5 mT

Bhys Magnetic hysteresis 4.5 +6.5 8.5
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7.7 Typical Characteristics
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8 Detailed Description
8.1 Overview

The TMAG5231 device is a magnetic sensor with a digital output that indicates when the magnetic flux density
threshold has been crossed. The output consists of a push-pull turning low when a field is present or turning high
when no field is present. As an omnipolar switch the output is sensitive to both the South and the North Pole.
The device integrates a Hall Effect element, analog signal conditioning, and a low-frequency oscillator that
enables ultra-low average power consumption. To achieve low-power consumption the device periodically
measures magnetic flux density, updates the output, and enters into a low-power sleep state. With a supply
range of 1.65 V to 5.5V, this device is designed for battery-operated applications.

8.2 Functional Block Diagram

VCC
VCC I::I oo H Low-Power
Oscillator
X v< Output :I OuT
control
Chopper
stabilization
GND

8.3 Feature Description
8.3.1 Magnetic Flux Direction

8-1 shows that the TMAG5231 device is sensitive to the magnetic field component that is perpendicular to the
top of the package.

>
BA

SOT-23
X2SON

PCB

8-1. Direction of Sensitivity

Magnetic flux that travels from the bottom to the top of the package is considered positive in this data sheet. This
condition exists when a south magnetic pole is near the top of the package. Magnetic flux that travels from the
top to the bottom of the package results in negative millitesla values.
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positive B negative B

8-2. Flux Direction Polarity

8.3.2 Magnetic Response
The TMAG5231 is an omnipolar switch. [%| 8-3 shows the output responds to both north and south poles.

ouT
Bhvs 4 Bhvs
4 A A 4
<+—> »- ovV+ < <4+—»
< } } } } > B
north Bor Bre omT Brr Bor south

8-3. Omnipolar Functionality
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8.3.3 Output Type

The TMAG5231 has a push-pull CMOS output that can drive the output voltage near V¢ or ground level.

Vee

Output Output
Control

8-4. Push-Pull Output (Simplified)

8.3.4 Sampling Rate

When the TMAG5231 powers up, the device measures the first magnetic sample and sets the output within the
ton time. The output is latched, and the device enters an ultra low power sleep state. After each tg time has
passed, the device measures a new sample and updates the output if necessary. If the magnetic field does not
change between periods, the output also does not change.

A
Vee
1.65V—
' ton |
' | (C (C >
| )] )] >
I time
A ! ; ) tacTive
lcc I S o S ‘I I
| > < r|<—>|
lccp) T
{ C { C
NS AN -
17 17 Ll
time
Output 4
Vee 1
Invalid 1st sample 2nd sample 3rd sample
GND —+
(C (C .
)] )] >
time
[ 8-5. Timing Diagram
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8.3.5 Hall Element Location

The sensing element inside the device is in the center of both packages when viewed from the top. [X| 8-6 shows
the tolerances and side-view dimensions.

SOT-23
Top View
|
| SOT-23
} Side View
|
centered _f| I T|
+70 um ‘
|
|
|
|
|
|
|
|
1
X2SON
Top View
X2SON
Side View

centered | . ,,,,,,,,,,, - T X 250 uym
60 um | \ﬂ:lT:L—r J—r5OL|jm

8-6. Hall Element Location

8.4 Device Functional Modes

The TMAG5231 device has one mode of operation that applies when the Recommended Operating Conditions
are met.
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9 Application and Implementation
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9.1 Application Information

The TMAG5231 device is typically used to detect the proximity of a magnet. The magnet is often attached to a
movable component in the system.

9.1.1 Defining the Design Implementation

The first step of design is identifying your general design implementation, which means you will define whether
you are detecting a magnet sliding past the sensor, moving head-on toward the sensor, or swinging toward the
sensor on a hinge. [%| 9-1 shows examples for each of the aforementioned design implementations.

Head-On Slide-By Hinge
=T i
\
\
Kasei
) S
r_f_’_’f:_’(i’E A i A W 3
JR/ JEEEER 4

B 9-1. Design Implementations

With each implementation, the objective is to design the system such that the spatial coordinates of the transition
region fall within the spatial coordinates associated with the Bop maximum and Bgp minimum specifications.
9-2 shows a head-on example that shows how the location corresponding to the device Boppax and Brpwin fall
within the desired transition region. To facilitate rapid design iteration, TI’s Magnetic Sensing Proximity Tool is
leveraged in the following design examples.

12 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TMAG5231


https://www.ti.com/lit/zip/slyr071
https://www.ti.com/product/ja-jp/tmag5231?qgpn=tmag5231
https://www.tij.co.jp/jp/lit/pdf/JAJSMO7
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSMO7D&partnum=TMAG5231
https://www.ti.com/product/ja-jp/tmag5231?qgpn=tmag5231

13 TEXAS
INSTRUMENTS TMAG5231
www.tij.co.jp JAJSMO7D — AUGUST 2021 — REVISED SEPTEMBER 2022

Maximum distance at which reverse

e movement must be detected
——————————————————————————— BRPuin
Maximum Spatial e
- : )
< Transition Region : )
Range : b
e
___________________________ BOPyax
NG Minimum distance at which forward

movement must be detected

Ed 9-2. Head-On Example
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9.2 Typical Applications
9.2.1 Hinge

XZ-Plane Displacement Dimensions

-
5.20625mm

203.2mm

*Dimensions not to scale

XY-Plane Displacement Dimensions

*Magnet offsets when magnet oriented at 0°

*Dimensions not to scale

9-3. Typical Application Diagram

9.2.1.1 Design Requirements

7% 9-1 lists the design parameters for this example.

£ 9-1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Vee 3.3V
Switch Region 5°1to 15°

Max Magnet 1/4" (6.35 mm)

Max Magnet Width or Length 1" (25.4 mm)
Fixture Width 12" (304.8 mm)

Fixture Length 9" (228.6 mm)
Sensor Distance From Hing Origin 0.23622" (6 mm)

Center Of Magnet Offset From Hinge Origin 2(6 mm — Magnet Height/2)
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9.2.1.2 Detailed Design Procedure

Due to the complex non-linear behavior magnets and the number of variables that can influence it, some
experimentation is required to solve for a design that will work. This application uses a simple axial, dipole, block
magnet. Other shapes might be considered for different field strengths or prices. A neodymium type of magnet
(N52) is used. At the time of this writing, N52 can be commonly found with heights of 1/16", 1/8", 3/16", and 1/4".
As price often increases with size, the first design attempt will be with a 1/16" thick magnet, which has a width
and length equal to 0.25". Based on the sensor distance from hinge origin and fixture dimension constraints,
there is a lot of flexibility on where the sensor can be placed. Due to other hardware within the fixture, the
TMAG5231B1DQDBZ sensor is placed 8" (203.2 mm) from the origin. From there, the user can assess a design
with the following displacement dimensions.

9-4 shows that the b-field magnitude for the TMAG5231B1DQDBZ is not adequate for the spatial constraints
of 5° and 15°, as the B, magnitude only surpasses the Bgrp minimum. There are a few options on how to
proceed. As the Bop(vax) does not fall within our range,the user must increase field strength. This can be
accomplished with a thicker magnet or by adjusting sensor and magnet z-offsets. The magnet cannot get any
closer due to enclosure constraints, therefore the only option allowed is to increase the magnet thickness. After a

few more iterations with the tool, a 0.25" x 0.25" x 0.25" magnet can work (see [%] 9-5 and [X] 9-6).

9.2.1.3 Application Curves

9-4. B-Field Hypothesis One Eq 9-5. B-Field Hypothesis Two

B 9-6. Thresholds
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9.2.2 Head-On

XZ-Plane Displacement Dimensions

32mm

*Dimensions not to scale

XY-Plane Displacement Dimensions

*Dimensions not to scale

Ed 9-7. Typical Application Diagram

9.2.2.1 Design Requirements

#% 9-1 lists the design parameters for this example.

£ 9-2. Design Parameters

DESIGN PARAMETER

EXAMPLE VALUE

Vee

33V

Switch Region

Between 10 mm and 30 mm from
sensor fixture Surface

Sensor Distance From Equipment Outer Surface

0.0787" (2 mm)

Magnet Length <1" (25.4 mm)
Magnet Width <1" (25.4 mm)
Magnet Height <1/4" (6.35 mm)
Magnet Type N42
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9.2.2.2 Detailed Design Procedure

In this particular case, there are several N42 magnets available from other prior projects. As the desired
transition region is where the magnet surface is at least 12 mm (10 mm + 2 mm) away from the sensor, we try an
initial design with one of our larger magnets (3/8" x 3/16" x 3/16"). 9-8 shows the respective curve for this
magnet along the movement along with the magnetic thresholds of the TMAG5231B1DQDBZ.

While the B, magnitude adequately exceeds the Boppax, it does not quite reach the Brppin. Therefore, the user
must make some adjustments so that B, falls below Brppin Within the desired operating range. To reduce B,,
there are a few options. The user can offset the magnet or choose a smaller magnet. After iterating through
increasing x-offsets and y-offsets as well as decreasing magnet thicknesses, the user can eventually find a
solution that works. In this case, a 3/8" x 3/16" x 1/16" N42 magnet with no x or y offset from the sensor center is
used. [¥] 9-9 and [%] 9-10 shows the curves corresponding to the final magnet parameters.

9.2.2.3 Application Curve

di d2 di d2
T T T 1
I 1 1 1
127 ! 5.4 !
:\ 1 1 1
1 1 1 1
107 [ aa !
! ! i+ -\\ -------------------- Y Boe max
87 1 | i 1
- 1 1 - 1 1
T 1 i T il 1
=z 57 Bz ! B ! I
1 1 24 Bz 1
a7 1 X i 1 \ i
e === —\—K ——————————— K BOP I | |
1 1 14 1
27 1 1 1
I \L + \k Y BrP MIN
. e e S —————— — — - -
o7 & BRP N o4 ' !
; ; : i \ T T T T
13 1 1 06 1 1
118 168 218 26.8 318 118 168 218 26.8 318
d, magnet distance from sensor (mm) d, magnet distance from sensor (mm)
9-8. B-Field Hypothesis One Eg 9-9. B-Field Hypothesis Two
di d2
% BDP_Max—L 1
an I - T T
g 32 T +
I EE : |
EREAT ' ! i
H 1 ! i 1
8 224 : 1
2 { 1 I 1
2 17 : : : :
2 " ! i
g 12t : ! '
3 1 : i 1
3 07 : : : BRP Min :
m
I} 1 ! 1
g 02 H—— :/ 1
E 1 - | . I
o3l L
11.3 16.3 218 263 31.8
d, magnet distance from sensor (mm)
B 9-10. Thresholds
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9.2.3 Slide-By

XZ-Plane Displacement Dimensions

Z
4
1.5875mm
Y
------------------------‘--------7mm ---------- X
11lmm

*Dimensions not to scale

XY-Plane Displacement Dimensions

*Dimensions not to scale

*Y-offset when magnet x displacement = 0

9-11. Typical Application Diagram

9.2.3.1 Design Requirements
#% 9-1 lists the design parameters for this example.

£ 9-3. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Vee 3.3V
Magnet Range Of Motion <0.433" (11 mm)
Sensor Distance From Equipment Outer Surface >0.236" (6 mm)
Magnet Length <1/2" (12.7 mm)
Magnet Width <1/2" (12.7 mm)
Magnet Height <1/8" (3.175 mm)
Magnet Type N42
18 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated
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9.2.3.2 Detailed Design Procedure

For this particular case involving the TMAG5231B1DQDBZ, the user can arbitrarily start with a 1/8" x 1/8" x
1/16" magnet, a z-offset of 7 mm (>6 mm), and an initial displacement of one half of the magnet length (1/8"/2 =
1/16") and serendipitously get something that works (see 9-12 and 9-13). Had the B-field not exceeded
Bopmax, the user could try moving the magnet closer on the z-axis, made the magnet larger, or changed the
magnet to one with higher permeability. Alternatively, if the b-field was too large, the magnet can be moved
further away in each axis or a smaller magnet can be used.

9.2.3.3 Application Curve

Eq 9-12. B-Field Hypothesis 9-13. Thresholds

9.3 Power Supply Recommendations

The TMAG5231 device is powered from 1.65-V to 5.5-V DC power supplies. A decoupling capacitor close to the
device must be used to provide local energy with minimal inductance. Tl recommends using a ceramic capacitor
with a value of at least 0.1 pF.

9.4 Layout
9.4.1 Layout Guidelines

Magnetic fields pass through most non-ferromagnetic materials with no significant disturbance. Embedding Hall
effect sensors within plastic or aluminum enclosures and sensing magnets on the outside is common practice.
Magnetic fields also easily pass through most printed circuit boards (PCBs), which makes the placement of the
magnet on the opposite side possible.
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9.4.2 Layout Examples

Vee

GND

ouT

B4 9-14. SOT-23 Layout Example

Pad

NC ouT

X 9-15. X2SON Layout Example
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10 Device and Documentation Support

101 YR—Fp-VY—X

TIE2E™ VAR —h « 7 —FAiF, V=T BIRAERE O RIE LR GHIBE T o0 Mm% 20— MNpHitudE ) B
B/HZENTEDLGET T, BRFORIZEEZMRBE LD IME OEMEZLIZ0 58T, e CHER R R IS5
EMTEET,

Vo 7EN TN T3, Y TAHRIE 2L, BUROFERMEINALDOTT, ZoiE Tl OEEE#E R T 5D
DT, LTS Tl O RiFEZ L2 DO TIEHY A, TI O FASEEZS IR TIIZEN,

10.2 Trademarks

TI E2E™ is a trademark of Texas Instruments.
T RTOMEEIL, TNENOIAE IFBLES,
10.3 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled
A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

10.4 Glossary

TI Glossary This glossary lists and explains terms, acronyms, and definitions.

11 Mechanical and Packaging Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
TMAG5231A1CQDBZR Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1A1C
TMAG5231A1CQDBZR.A Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1A1C
TMAG5231A1CQDMRR Active Production X2SON (DMR) | 4 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 Al1C
TMAG5231A1CQDMRR.A Active Production X2SON (DMR) | 4 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 Al1C
TMAG5231A2DQDBZR Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1A2D
TMAG5231A2DQDBZR.A Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1A2D
TMAG5231A2DQDMRR Active Production X2SON (DMR) | 4 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 A2D
TMAG5231A2DQDMRR.A Active Production X2SON (DMR) | 4 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 A2D
TMAG5231B1DQDBZR Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1B1D
TMAG5231B1DQDBZR.A Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1B1D
TMAG5231B1DQDMRR Active Production X2SON (DMR) | 4 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 B1D
TMAG5231B1DQDMRR.A Active Production X2SON (DMR) | 4 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 B1D
TMAG5231C1DQDBZR Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1C1D
TMAG5231C1DQDBZR.A Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1C1D
TMAG5231C1DQDMRR Active Production X2SON (DMR) | 4 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 C1D
TMAG5231C1DQDMRR.A Active Production X2SON (DMR) | 4 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 C1D
TMAG5231C1GQDBZR Active Production SOT-23 (DBz) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1C1G
TMAG5231C1GQDBZR.A Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1C1G
TMAG5231C1GQDMRR Active Production X2SON (DMR) | 4 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 C1G
TMAG5231C1GQDMRR.A Active Production X2SON (DMR) | 4 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 C1G
TMAG5231H1DQDBZR Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1H1D
TMAG5231H1DQDBZR.A Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1H1D
TMAG5231H1DQDMRR Active Production X2SON (DMR) | 4 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 H1D
TMAG5231H1DQDMRR.A Active Production X2SON (DMR) | 4 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 H1D

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.
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® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
ti @) | @ )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TMAG5231A1CQDBZR | SOT-23 DBz 3 3000 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
TMAG5231A1CQDMRR | X2SON DMR 4 3000 179.0 8.4 1.27 | 1.57 0.5 4.0 8.0 Q1
TMAG5231A2DQDBZR | SOT-23 DBz 3 3000 178.0 9.0 3.15 | 2.77 | 1.22 4.0 8.0 Q3
TMAG5231A2DQDMRR | X2SON DMR 4 3000 179.0 8.4 1.27 | 1.57 0.5 4.0 8.0 Q1
TMAG5231B1DQDBZR | SOT-23 DBz 3 3000 180.0 8.4 3.2 2.85 1.3 4.0 8.0 Q3
TMAG5231B1DQDBZR | SOT-23 DBZ 3 3000 180.0 8.4 2.9 335 | 135 | 40 8.0 Q3
TMAG5231B1DQDMRR | X2SON DMR 4 3000 179.0 8.4 1.27 | 1.57 0.5 4.0 8.0 Q1
TMAG5231C1DQDBZR | SOT-23 DBz 3 3000 178.0 9.0 3.15 | 2.77 | 1.22 4.0 8.0 Q3
TMAG5231C1DQDMRR | X2SON DMR 4 3000 179.0 8.4 1.27 | 1.57 0.5 4.0 8.0 Q1
TMAG5231C1GQDBZR | SOT-23 DBZ 3 3000 178.0 9.0 315 | 277 | 1.22 | 4.0 8.0 Q3
TMAG5231C1GQDMRR | X2SON DMR 4 3000 179.0 8.4 1.27 | 1.57 0.5 4.0 8.0 Q1
TMAG5231H1DQDBZR | SOT-23 DBz 3 3000 178.0 9.0 3.15 | 2.77 | 1.22 4.0 8.0 Q3
TMAG5231H1DQDMRR | X2SON DMR 4 3000 179.0 8.4 1.27 | 1.57 0.5 4.0 8.0 Q1
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 13-Nov-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TMAG5231A1CQDBZR SOT-23 DBz 3 3000 180.0 180.0 18.0
TMAG5231A1CQDMRR X2SON DMR 4 3000 200.0 183.0 25.0
TMAG5231A2DQDBZR SOT-23 DBZ 3 3000 180.0 180.0 18.0
TMAG5231A2DQDMRR X2SON DMR 4 3000 200.0 183.0 25.0
TMAG5231B1DQDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
TMAG5231B1DQDBZR SOT-23 DBZ 3 3000 210.0 185.0 35.0
TMAG5231B1DQDMRR X2SON DMR 4 3000 200.0 183.0 25.0
TMAG5231C1DQDBZR SOT-23 DBZ 3 3000 180.0 180.0 18.0
TMAG5231C1DQDMRR X2SON DMR 4 3000 200.0 183.0 25.0
TMAG5231C1GQDBZR SOT-23 DBZ 3 3000 180.0 180.0 18.0
TMAG5231C1GQDMRR X2SON DMR 4 3000 200.0 183.0 25.0
TMAG5231H1DQDBZR SOT-23 DBZ 3 3000 180.0 180.0 18.0
TMAG5231H1DQDMRR X2SON DMR 4 3000 200.0 183.0 25.0
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s PACKAGE OUTLINE

DBZ0003A \ SOT-23 - 1.12 mm max height
SMALL OUTLINE TRANSISTOR
2.64
2.10
14 — 1.12 MAX |=—
et = oalc]
PIN 1— .
INDEX AREA v /_\F
] I
‘.—
0.95 ‘
3.04
JR N S %%3 2.80 ‘
(0.15) ‘
NOTE 4 :
_ }
|
05 2 f
0.2 C|A °_15°
(6 020 [c[A[e] 4 0°-15 oo Al 010yp

GAGE PLANE

#

/\ 4X 4 -15°

0.20
R [

08TYP

0.6
02 YP SEATING PLANE

4214838/F 08/2024

NOTES:

[N

GOrWN

per ASME Y14.5M.

0.25mm per side

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

. This drawing is subject to change without notice.

. Reference JEDEC registration TO-236, except minimum foot length.

. Support pin may differ or may not be present.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed
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EXAMPLE BOARD LAYOUT
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

LAND PATTERN EXAMPLE
SCALE:15X

SOLDER MASK METAL METAL UNDER SOEN R MASK
OPENING \ SOLDER MASK\\

*J L 0.07 MAX J L* 0.07 MIN
ALL AROUND

ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214838/F 08/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

(R0.05) TYP

~— (2.1)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:15X

4214838/F 08/2024

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
DMR 4 X2SON - 0.4 mm max height

1.1 x 1.4, 0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4229480/A
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PACKAGE OUTLINE
DMROOO4A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—F"
1.45
1.35
(0.13) TYP
%
0.4 MAX | An Ly
‘ J - : : = f SEATING PLANE
0.05 NOTE 4 L
0.00 [ ]o.08[c]
= 2%
i SYMM i
2 | ‘ | 3
I \ NOTE 4—|
‘ ‘ ‘ EXPOSED ]
THERMAL PAD |
I
5 / SYMM D
06+t01 —+——-|—-—+ JE R
N . \U
PIN1ID—"] ‘ [ %o1s I
(OPTIONAL) |
|
1 ‘ 4
0.27
X017
~—o0sz01— [ (010 [c[s0[AT |
0.05( [C]

4222825/B 05/2022

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

4. Quantity and shape of side wall metal may vary.

i
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EXAMPLE BOARD LAYOUT
DMROOO4A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

2X (0.5) r
4% (0.22)

4X (0.4)
5 SYMM
08 —— - -T—¢ (1.4)
_ i J
@0.2) VIA J L
@» ‘ -
2 ‘ 3
SYMM
(0.8)

LAND PATTERN EXAMPLE
SCALE:35X

0.05 MAX 0.05 MIN
ALL AROUND ALL AROUND
METAL — SOLDER MASK

/

I
I
\ :
I
|
SOLDER MASK \
- //\METAL UNDER

OPENING -
SOLDER MASK

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4222825/B 05/2022

NOTES: (continued)

5. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
6. Vias are optional depending on application, refer to device data sheet. If all or some are implemented, recommended via locations are shown.

It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DMROOO4A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

l=— 2X (0.5) ﬁ
4X (0.22)

|
4

(R0.05) TYP

4X (0.4) — - Ll

|
‘ !7 77777 T
|
|
| N
5 |
(0.57) 4»7777\’;+;‘/7777“775\((LMM
e (L.4)
|
| )
/ |
METAL—| !
TYP ‘
| *i - I §
|
2 |
SYMM
¢
(0.76)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

EXPOSED PAD 5:

90% PRINTED SOLDER COVERAGE BY AREA
SCALE:50X

4222825/B 05/2022

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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