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5 Device Comparison Table

DEVICE DEVICE OPTION THRESHOLD LEVEL (BOP) LOW-CURRENT LEVEL
A1 4mT
B1 6mT
3.5mA
C1 10 mT
D1 15 mT
TMAG5124
E1 4mT
F1 6mT
6 mA
G1 10 mT
H1 15 mT

6 Pin Configuration and Functions

vee [ |

st | 2

\_ J
Not to scale

3| ] ano

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

Z 6-1. Pin Functions

PIN
TYPE DESCRIPTION
NO. NAME
Power supply of 2.5 V to 38 V. Connect a ceramic capacitor with a value of at least 0.01 pF
! vee Power supply between VCC and ground.
TEST — Must be connected to pin 3.
GND Ground Ground reference.
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7 Specifications

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

MIN MAX UNIT
Power Supply _
Voltage Vee 20 40 \Y,
Magnetic Flux Density, BMAX Unlimited T
Junction T, 150 °c
temperature
Storage temperature, T -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Rating may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Condition. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability.

7.2 ESD Ratings

VALUE UNIT

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

o JEDEC JS-001, all pins() 2000
V(Esp) Electrostatic discharge : Vv
Charged device model (CDM), per JEDEC +500

specificationJESD22-C101, 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 2.5 38 \
Ta Ambient temperature -40 125 °C
7.4 Thermal Information
TMAG5124
THERMAL METRIC(") DBV (SOT-23) UNIT
3 PINS
R ja Junction-to-ambient thermal resistance 198.5
R 0 Jc(top) Junction-to-case (top) thermal resistance 88.9
Roys Junction-to-board thermal resistance 28 °C/W
Wr Junction-to-top characterization parameter 4
W Junction-to-board characterization parameter 271.7
R 0 ycboty Junction-to-case (bottom) thermal resistance — °C/W

(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
over operating free-air temperature range (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
POWER SUPPLY
lccy | Low-level supply current option 1 ch =25V1038V,To= - 40°Cto 125 2 35 5
leciL2) Low-level supply current option 2 yc‘;:c =25V1038V,Ta= - 40°Cto 125 5 6 73] mA
locey  |Migh-level supply current YCCC =25V1038V,To= - 40°Cto 125 12 145 17
Ircc Reverse supply current VrRec = -20V -100 pA
ton Power-on-time 62.5 us
OUTPUT
dl/dt Supply Current Slew Rate \égs:ig.\(/ﬁlﬁgm to lecm), lecer to lecq, 10 mA/us
trp Propagation delay time Change in B field to change in output 12.5 us
FREQUENCY RESPONSE
fcHop Chopping frequency 320 KHz
faw Signal bandwidth 40
7.6 Magnetic Characteristics
over operating free-air temperature range (unless otherwise noted)
PARAMETER ‘ TEST CONDITIONS MIN TYP  MAX| UNIT
TMAG5124A, TMAG5124E
Bop Magnetic field operating point 3
Brp Magnetic field release point Vee=25V1038V, Tp= - 40°Cto125°C 1 2 3] mT
Bhvs Magnetic hysteresis Bop - Brp 0.6 2 3.4
TMAG5124B, TMAG5124F
Bop Magnetic field operating point 5
Brp Magnetic field release point Vee=25V1t038V,Tp= - 40°Cto 125 °C 3 4 5| mT
Bhys Magnetic hysteresis Bop - Brp 0.6 2 3.4
TMAG5124C, TMAG5124G
Bop Magnetic field operating point 8.8 10 11
Brp Magnetic field release point Vee=25V1038V,Tp= - 40°Cto 125 °C 6.8 8 94| mT
Bhvs Magnetic hysteresis Bop - Brp 0.6 2 3.4
TMAG5124D, TMAG5124H
Bop Magnetic field operating point 13.6 15 16.1
Brp Magnetic field release point Vee=25V1038V,Tp= - 40°Cto 125 °C 11.4 13 142 mT
Bhys Magnetic hysteresis Bop - Brp 0.6 2 3.4
Copyright © 2021 Texas Instruments Incorporated Submit Document Feedback
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7.7 Typical Characteristics
7.7.1 TMAG5124A and TMAG5124E
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7.7.2 TMAG5124B and TMAG5124F
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7.7.3 TMAG5124C and TMAG5124G
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7.7.4 TMAG5124D and TMAG5124H
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7.7.5 Current Output Level
7.7.5.1 Low-Level Current Output for TMAG5124A/B/C/D
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7.7.5.2 Low-Level Current Output for TMAG5124E/F/G/H
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8 Detailed Description
8.1 Overview

The TMAG5124 is a magnetic sensor with a current interface, also called 2-wire interface, that indicates when
the magnetic field threshold has been reached. A specific current level is generated depending on its status. All
versions have a high-current level of 14.5 mA. Version A to D have a low-current level of 3.5 mA while version E
to H have a low-current level of 6 mA.

The field polarity is defined as follows: a south pole near the marked side of the package has a positive magnetic
field. A north pole near the marked side of the package has a negative magnetic field.

The unipolar south configuration allows the hall sensor to only respond to a south pole. A strong magnetic field
of south polarity will cause the device to go into a low-current level (operate point, BOP), and a weaker magnetic
field will cause the device to go into a high-current level (release point, BRP). Hysteresis is included in between
the operate and release points, so magnetic field noise will not trip the device level accidentally.

Since the device does not have an output, the magnitude of device supply current will indicate if the magnetic
field exceeds the threshold or not. A resistor can be placed before the VCC pin or after the GND pin to transform

the current into a voltage that can be read by a microcontroler. More details are provided in 75 9.

8.2 Functional Block Diagram

vee L1l |
k LDO Chopper Threshold Current 4&)

stabilization selection configuration
Z Output f
control >
GND /77 ,_:|
GND

& 8-1. Block Diagram

8.3 Feature Description
8.3.1 Field Direction Definition

The TMAG5124 is sensitive to a south pole near the marked side of the package as shown K] 8-2.

SOT-23 (DBZ)
B>0mT

] 8-2. Field Direction Definition
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8.3.2 Device Output

When the device is powered on and no magnetic field is applied, the output stays at Icc(). If the magnetic field
increases above the Bop value, then the output turns to Icc). The output will remain at this value until the
magnetic field decreases to a field value smaller than the Bgp threshold.

The Iccn) for all TMAGS5124x versions is between 12 mA to 17 mA. The Icc(L) option for the TMAG5124A/B/C/D
versions is IccL1), Which is typically 3.5 mA, while The Icc) for the TMAGS5124E/F/G/H versions is Icc(2) and is
typically 6 mA.

lcc
A

BHYS
lec (H) D
A v
loc (L)
< } } > B
omT Bre Bor

8-3. Unipolar Functionality

8.3.3 Protection Circuits
The TMAG5124 device is protected against load dump and reverse polarity conditions.
8.3.3.1 Load Dump Protection

The TMAG5124 device operates at DC V¢ conditions up to 38 V nominally, and can additionally withstand V¢
=40 V. No current-limiting series resistor is required for this protection.

8.3.3.2 Reverse Polarity Protection

The TMAG5124 device is protected in the event that the VCC pin and the GND pin are reversed (up to - 20 V).
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8.3.4 Power-On Time

8-4 shows the behavior of the device after the V¢ voltage is applied and when the field is below the Bop

threshold. When the minimum value for V¢ is reached, the TMAG5124 will take time toy to power up and then
time tq4 to update the output to a high level.

K 8-5 shows the behavior of the device after the V¢ voltage is applied and when the field is above the Bgp

threshold. When the minimum value for V¢ is reached, the TMAG5124 will take time tgoy to power up and then
time t4 to update the output to a high level.

The output value during toy is unknown in both cases. The output value during t4 will be set at high.
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> >
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Bop ””” Tt Bop ””” Tt
BRP ”””””””””””””””””””””””””” BRP ””””””””””””””””””””””””””
I
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-~ ! -~
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d S N S
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& 8-4. Power-On Time When B < Bgp

PN

Supply (V)

Output (V)

lccm)
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»
> t(s
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& 8-5. Power-On Time When B > Bgp
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8.3.5 Hall Element Location

The sensing element inside the device is at the center of the package when viewed from the top. ¥ 8-6 shows
the position of the sensor inside the package.

264
2.10
14
- 1.2 r 8]
PIN 1—
INDEX AREA e
o
0.95
3.04
SO © S P 1 2.80
% 055 3
0.65
1.55
T 1| 167
2
05
3X0.3
% T020 [c[Al8]

0.25
GAGE PLANE

|06
05 TYP

SEATING PLANE

& 8-6. Hall Element Location
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8.3.6 Propagation Delay

The TMAG5124 samples the Hall element at a nominal sampling interval of 12.5 us to detect the presence of a
magnetic south pole. Between each sampling interval, the device calculates the average magnetic field applied
to the device. If this average value crosses the Bop or Brp threshold, the device changes the corresponding
level as defined in 8-3. The hall sensor + magnet system is by nature asynchronous, therefore the
propagation delay (ty) will vary depending on when the magnetic field goes above the Bop value. As shown in &
8-7, the output delay also depends on when the magnetic field goes above the Bgop value.

The first graph in 4] 8-7 shows the typical case. The magnetic field goes above the Bop value at the moment the
output is updated. The part will only require one sampling period of 12.5 us to update the output.

The second graph in |¥| 8-7 shows a magnetic field going above the Bgp value just before half of the sampling
period. This is the best-case scenario where the output is updated in just half of the sampling period.

Finally, the third graph in & 8-7 shows the worst-case scenario where the magnetic field goes above the Bgp
value just after half of the sampling period. At the next output update, the device will still see the magnetic field
under the Bop threshold and will require a whole new sampling period to update the output.
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Magnetic Field Magnetic Field Magnetic Field
B7 B7 B7
Bs Bs Bs
Bs Bs Bs
BOP BOP BOP
By By By
Bs Bs Bs
B, B2 Bz
B¢ B4 B4
I I
ty t, tz3 ot s tg t; 1g ty t, t3 ts ts tg t; g ty t, t3 ts 15 t; ¢
Time Time Time
VN VN VN
Output Output Output
loc (H) loc (H) loc (H)
taTyp e—> tamine taMax i« >
lec (L) lec (L) lec (L)
» » »
L4 L4 L4
Time Time Time

8-7. Field Sampling Timing

K 8-8 shows the TMAG5124 propagation delay analysis when a magnetic south pole is applied. The Hall
element of the TMAG5124 experiences an increasing magnetic field as a magnetic south pole approaches the
device, as well as a decreasing magnetic field as a magnetic south pole moves away. At time t;, the magnetic
field goes above the Bpp threshold. The output will then start to move after the propagation delay (tg). This time
will vary depending on when the sampling period is, as shown in |¥| 8-7. At t,, the output start pulling to the low
current value. At t3, the output is completely pulled down to the lower current value. The same process happens
on the other way when the magnetic value is going under the Bgrp threshold.

Copyright © 2021 Texas Instruments Incorporated Submit Document Feedback

Product Folder Links: TMAG5124



13 TEXAS
TMAG5124 INSTRUMENTS
ZHCSL96A - JUNE 2020 - REVISED OCTOBER 2020 www.ti.com.cn

-~

Magnetic Field

BOP \

BRP 7

Output

4

Time

lec (H) -

lec (L)

v

t4 to 13 t4 ts ts! Time

ta ty

g gl
te tr

& 8-8. Propagation Delay

8.3.7 Chopper Stabilization

The Basic Hall-effect sensor consists of four terminals where a current is injected through two opposite terminals
and a voltage is measured through the other opposite terminals. The voltage measured is proportional to the
current injected and the magnetic field measured. By knowing the current inject, the device can then know the
magnetic field strength. The problem is that the voltage generated is small in amplitude while the offset voltage
generated is more significant. To create a precise sensor, the offset voltage must be minimized.

Chopper stabilization is one way to significantly minimize this offset. It is achieved by "spinning" the sensor and
sequentially applying the bias current and measuring the voltage for each pair of terminals. This means that a
measurement is completed once the spinning cycle is completed. The full cycle is completed after four
measurements. The output of the sensor is connected to an amplifier and an integrator that will accumulate and
filter out a voltage proportional to the magnetic field present. Finally, a comparator will switch the output if the
voltage reaches either the BOP or BRP threshold (depending on which state the output voltage was previously
in).

The frequency of each individual measurement is referred as the Chopping frequency, or fchop. The total
conversion time is referred as the Propagation delay time, tpp, and is basically equal to 4/fcyop. Finally, the
Signal bandwidth, fgy, represents the maximum value of the magnetic field frequency, and is equal to (fcpop/4)/2
as defined by the sampling theorem.

8.4 Device Functional Modes

The device operates in only one mode when operated within the Recommended Operating Conditions.
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9 Application and Implementation

Note

PAR BB 7 A5 BANE T THAAERNE |, TI AERAESPER 2 BE . 2P AT E T AR 5iE

MFHNH . 2P NI UE IR Bt AR RSt Thae.

9.1 Application Information

The TMAG5124 is typically used in magnetic-field sensing applications to detect the proximity of a magnet. The

magnet is often attached to a movable component in the system.

The TMAG5124 is a Hall sensor that uses current as the signal of interest. Unlike voltage signals, current signals
are much more robust for common problems voltages face in electrical systems, such as voltage source
fluctuations and source impedance. A major factor that often leads to the choice of a current signal device is
immunity to loop impedance, meaning the signal is capable of being transmitted long distances with ease. To
accomplish this, the device requires a termination resistor at the end of the path for interfacing the reconstructed
voltage to an input, such as a comparator. Also, diagnostic tools are easily implemented, as disconnects in the

loop are easily detected due to a lack of signal.

9.2 Typical Applications

9.2.1 High-Side and Low-Side Typical Application Diagrams

Cc1

0.1 yF
[ |
[
Vee
T ECU TVSENSE
W 45 vce GND |
SENSE
2200 TMAG5124
TEST [

— GND

& 9-1. Typical High-Side Sensing Diagram

C1

0.1 uF
||
I
Vce ECU
VSENSE
vce GND 55 o
RSENSE
TMAG5124 220Q
TEST — GND

K 9-2. Typical Low-Side Sensing Diagram
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9.2.1.1 Design Requirements
For this design example, use the parameters listed in % 9-1.

% 9-1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Vee 12V
TMAG5124 Device TMAG5124A1
Magnet 1-cm Cube NdFeB (N45)
Minimum magnet distance 3cm
Magnetic flux density at closest distance 50mT
Magnetic flux density when magnet moves away Close to O mT

9.2.1.2 Detailed Design Procedure

When designing a digital-switch magnetic sensing system, three variables should always be considered: the
magnet, sensing distance, and threshold of the sensor.

The TMAG5124 device has a detection threshold specified by parameter Bop, which is the amount of magnetic
flux required to pass through the Hall sensor mounted inside the TMAG5124. To reliably activate the sensor, the
magnet must apply a flux greater than the maximum specified Bop. In such a system, the sensor typically
detects the magnet before it has moved to the closest position, but designing to the maximum parameter
ensures robust turn-on for all possible values of Bop. When the magnet moves away from the sensor, it must
apply less than the minimum specified Bgp to reliably release the sensor.

Magnets are made from various ferromagnetic materials that have tradeoffs in cost, drift with temperature,
absolute maximum temperature ratings, remanence or residual induction (B,), and coercivity (H). The B, and the
dimensions of a magnet determine the magnetic flux density (B) it produces in 3-dimensional space. For simple
magnet shapes, such as rectangular blocks and cylinders, there are simple equations that solve B at a given
distance centered with the magnet.

Thickness Thickness
L e ———— > «————"
Width/
¥
f Dist Dist
: o) istance , g, Jstance ,
Length,| S N B
| ameter
v
& 9-3. Rectangular Block and Cylinder Magnets
Use 5723 1 for the rectangular block shown in ¥ 9-3:
- B
B=—" arctan[ WL ] —arctan WL
m 2DV4D? + W? + 12 2(D+T)\/4(D+T)2+W2+L2 0
18 Submit Document Feedback Copyright © 2021 Texas Instruments Incorporated

Product Folder Links: TMAG5124



13 TEXAS
INSTRUMENTS TMAG5124
www.ti.com.cn ZHCSL96A - JUNE 2020 - REVISED OCTOBER 2020

Use J7 23\ 2 for the cylinder shown in & 9-3:

§_5 D+T B D
92 \/ 2 2 2
(0.5C)" +(D+T) (0.5C)"+D @)
where
W is width.
* Lislength.

* T is thickness (the direction of magnetization).
* Dis distance.
* Cis diameter.

The Hall Effect Switch Magnetic Field Calculator is an online tool that uses these formulas available here: http://
www.ti.com/product/tmag5124.

All magnetic materials generally have a lower B, at higher temperatures. Systems should have margin to
account for this, as well as for mechanical tolerances.

For the TMAG5124A1, the maximum Bgp is 5 mT. When choosing a 1-cm cube NdFeB N45 magnet, /5 £ 1
shows that this point occurs at 3 cm. This means that the magnet will activate the sensor if the design places the
magnet within 3 cm from the sensor during a "turn-on" event. If the magnet is pulled away from the device, the
magnetic field will go below the minimum Brp point and the device will return to its initial state.

9.2.1.3 Application Curve

50 \
s\
w0\
35 \
30 \

25

AN
20
N
10 \

Magnetic Flux Density (mT)

1 1.5 2 25 3 3.5 4 45 5
Distance (cm)

K] 9-4. Magnetic Profile of a 1-cm Cube NdFeB Magnet
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10 Power Supply Recommendations

The TMAG5124 is powered from a DC power supply of 2.5 V to 38 V. 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 0.01 pF.

10.1 Power Derating

The device is specified from -40 °C to 125 °C for a voltage rating of 2.5 V to 38 V. The part drains at its
maximum current of 17 mA, therefore the maximum voltage that can be applied to the device will depend on
what maximum ambient temperature is acceptable for the application. The curve in & 10-1 shows the maximum
acceptable power supply voltage versus the maximum acceptable ambient temperature.

Use /72 3, 7230 4, and J5 23X 5 to populate the data shown in [ 10-1:

where

* T,is the junction temperature.
* Tp is the ambient temperature.
* ATis the difference between the junction temperature and the ambient temperature.

ATZPD XRGJA 4)

where
* Ppis the power dissipated by the part.
* Ry yais the junction to ambient thermal resistance.

Po = Veexlee (5)

where

* V¢ is the voltage supply of the device.
* lgc is the current consumption of the device.

Combining these equations gives /7 #£3\ 6, which can be used to determine the maximum voltage the part can
handle in regards of the ambient temperature.

TJ max _TA
ICC max % I:{SJA (6)

VCC max —

For example, if an application must work under an ambient temperature maximum of 100 °C, and the T; max,
R ya and lgc max are the same values defined in the data sheet, then the maximum voltage allowed for this

application is calculated in /72 7:
150°C -100°C

v, = =14.82V
COmax " 417 mAx198.5°C/ W @)
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& 10-1. Power Derating Curve

11 Layout
11.1 Layout Guidelines

The bypass capacitor should be placed near the TMAG5124 to reduce noise. The TEST pin must be connected
directly to the GND pin. It is good practice to connect the pins under the package to reduce the connection
length.

Generally, using PCB copper planes underneath the TMAGS5124 device has no effect on magnetic flux and does
not interfere with device performance. This is because copper is not a ferromagnetic material. However, if nearby
system components contain iron or nickel, they may redirect magnetic flux in unpredictable ways.

11.2 Layout Example

i
|: VCC

GND I
| TEST

A 11-1. TMAG5124 Layout Example
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12 Device and Documentation Support
12.1 Documentation Support

12.2 BB ERE A

FENCCRY @A, 1 SR ti.com LRIRS TS SR s 7 E AT R R R BRI S SR
ML, AR RELIE S I E B DT SR RS BT T SR id K.

12.3 TR
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12.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.
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13 Mechanical, Packaging, and Orderable 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 Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

TMAG5124A1CQDBZR ACTIVE SOT-23 DBz 3 3000 ROHS & Green SN Level-3-260C-168 HR -40 to 125 4A1 Samples
TMAG5124A1CQDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green SN Level-3-260C-168 HR -40to 125 4A1 Samples
TMAG5124B1CQDBZR ACTIVE SOT-23 DBZ 3 3000 ROHS & Green SN Level-3-260C-168 HR -40 to 125 4B1
TMAG5124B1CQDBZT ACTIVE SOT-23 DBz 3 250 RoHS & Green SN Level-3-260C-168 HR ~ -40 to 125 4B1 Samples
TMAG5124C1CQDBZR ACTIVE SOT-23 DBz 3 3000 ROHS & Green SN Level-3-260C-168 HR -40 to 125 4C1 Samples
TMAG5124C1CQDBZT ACTIVE SOT-23 DBz 3 250 RoHS & Green SN Level-3-260C-168 HR ~ -40 to 125 4C1
TMAG5124D1CQDBZR ACTIVE SOT-23 DBz 3 3000 ROHS & Green SN Level-3-260C-168 HR -40 to 125 4D1
TMAG5124D1CQDBZT ACTIVE SOT-23 DBZ 3 250 ROHS & Green SN Level-3-260C-168 HR -40 to 125 4D1 Samples
TMAG5124E1CQDBZR ACTIVE SOT-23 DBZ 3 3000 ROHS & Green SN Level-3-260C-168 HR -40to 125 4E1 Samples
TMAG5124E1CQDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green SN Level-3-260C-168 HR -40 to 125 4E1
TMAG5124F1CQDBZR ACTIVE SOT-23 DBz 3 3000 RoOHS & Green SN Level-3-260C-168 HR  -40 to 125 4F1 Samples
TMAG5124F1CQDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green SN Level-3-260C-168 HR -40 to 125 4F1 Samples
TMAG5124G1CQDBZR ACTIVE SOT-23 DBz 3 3000 RoOHS & Green SN Level-3-260C-168 HR  -40 to 125 4G1
TMAG5124G1CQDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green SN Level-3-260C-168 HR -40 to 125 4G1
TMAG5124H1CQDBZR ACTIVE SOT-23 DBz 3 3000 RoOHS & Green SN Level-3-260C-168 HR ~ -40 to 125 4H1 Samples
TMAG5124H1CQDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green SN Level-3-260C-168 HR -40to 125 4H1 Samples

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.
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@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:The information provided on this page represents TlI'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. Tl 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 TI 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
5 »r KO [¢—P1—»)
1]
lReeI | | l
Diameter Cavity # 20 ‘*
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O ofSprocket Holes
I
Q1 : Q2
Q3 i Qé User Direction of Feed
T
Pocket\(ljgdrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TMAG5124A1CQDBZR | SOT-23 DBz 3 3000 178.0 9.0 315 | 277 | 1.22 | 4.0 8.0 Q3
TMAG5124A1CQDBZT | SOT-23 DBz 3 250 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
TMAG5124B1CQDBZR | SOT-23 DBz 3 3000 178.0 9.0 3.15 | 2.77 | 1.22 4.0 8.0 Q3
TMAG5124B1CQDBZT | SOT-23 DBz 3 250 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
TMAG5124C1CQDBZR | SOT-23 DBz 3 3000 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
TMAG5124C1CQDBZT | SOT-23 DBz 3 250 178.0 9.0 315 | 277 | 1.22 | 4.0 8.0 Q3
TMAG5124D1CQDBZR | SOT-23 DBz 3 3000 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
TMAG5124D1CQDBZT | SOT-23 DBz 3 250 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
TMAG5124E1CQDBZR | SOT-23 DBz 3 3000 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
TMAG5124E1CQDBZT | SOT-23 DBz 3 250 178.0 9.0 315 | 277 | 1.22 4.0 8.0 Q3
TMAG5124F1CQDBZR | SOT-23 DBz 3 3000 178.0 9.0 315 | 277 | 1.22 | 4.0 8.0 Q3
TMAG5124F1CQDBZT | SOT-23 DBz 3 250 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
TMAG5124G1CQDBZR | SOT-23 DBz 3 3000 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
TMAG5124G1CQDBZT | SOT-23 DBz 3 250 178.0 9.0 315 | 277 | 1.22 | 4.0 8.0 Q3
TMAG5124H1CQDBZR | SOT-23 DBz 3 3000 178.0 9.0 315 | 277 | 1.22 | 4.0 8.0 Q3
TMAG5124H1CQDBZT | SOT-23 DBz 3 250 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS
,//T/
4
// S
/\g\ /)i\
. 7
\\“y// - \{//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TMAG5124A1CQDBZR SOT-23 DBz 3 3000 180.0 180.0 18.0
TMAG5124A1CQDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
TMAG5124B1CQDBZR SOT-23 DBz 3 3000 180.0 180.0 18.0
TMAG5124B1CQDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
TMAG5124C1CQDBZR SOT-23 DBz 3 3000 180.0 180.0 18.0
TMAG5124C1CQDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
TMAG5124D1CQDBZR SOT-23 DBz 3 3000 180.0 180.0 18.0
TMAG5124D1CQDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
TMAG5124E1CQDBZR SOT-23 DBz 3 3000 180.0 180.0 18.0
TMAG5124E1CQDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
TMAG5124F1CQDBZR SOT-23 DBz 3 3000 180.0 180.0 18.0
TMAG5124F1CQDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
TMAG5124G1CQDBZR SOT-23 DBz 3 3000 180.0 180.0 18.0
TMAG5124G1CQDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
TMAG5124H1CQDBZR SOT-23 DBz 3 3000 180.0 180.0 18.0
TMAG5124H1CQDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
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GENERIC PACKAGE VIEW
DBZ 3 SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE

DBZ0003A \ SOT-23 - 1.12 mm max height
SMALL OUTLINE TRANSISTOR
2.64
2.10
14 —= 1.12 MAX =
et [ Jo1[c]
PIN 1— .
INDEX AREA s //—\}-
il I
‘.—
0.95 ‘
3.04 :
] 7%*74%3 2.80 ‘
|
|
5 |
3ax 05 —
0.3 4 0.10
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0.20

| \
GAGE PLANE
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W’ | 06 \
0°-8° TYP 02 1YP

\f

SEATING PLANE

4214838/C 04/2017

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. Reference JEDEC registration TO-236, except minimum foot length.
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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/C 04/2017

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. 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/C 04/2017

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
7. Board assembly site may have different recommendations for stencil design.
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