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4 Device Comparison

£ 4-1. Device Comparison

VERSION TYPICAL Bop TYPICAL MAG+NBETIC OUTPUT SENSING SAMPLING PACKAGES
THRESHOLD | HYSTERESIS TYPE ORIENTATION RATE AVAILABLE
RESPONSE
TMAG5213AD 2.7mT 54mT Active Low Open-drain 30kHz SOT-23, TO-92
TMAG5213AG 6mT 12mT Active Low Open-drain 30kHz SOT-23, TO-92

Copyright © 2024 Texas Instruments Incorporated
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5 Pin Configuration and Functions

For additional configuration information, see Device Markings and Mechanical, Packaging, and Orderable
Information.

Vee L] 1

our[ |2

3 out

2 GND
1

3 GND L Vee

Not to scale

B 5-2. LPG Package, 3-Pin TO-92 (Top View)

Not to

scale

5-1. DBZ Package (Preview), 3-Pin SOT-23 (Top

View)

% 5-1. Pin Functions

PIN
X o TYPE DESCRIPTION
NAME SOT-23 | TO-92
(DBZ) (LPG)
GND 3 2 Ground Ground pin
ouT 2 3 Output Hall sensor open-drain output. The open drain requires a resistor pullup.
2.5V to 28V power supply. Bypass this pin to the GND pin with a 0.01pF (minimum)
Vee 1 1 Power - .
ceramic capacitor rated for V.
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6 Specifications

6.1 Absolute Maximum Ratings

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

MIN MAX UNIT
Power supply voltage Vee -0.3 30 \
Output pin voltage ouT -0.5 30 \%
Magnetic flux density, Byax Unlimited
Operating junction temperature, T, -40 150 °C
Storage temperature, T -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.

6.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins(") +2500
V(esp) Electrostatic discharge - - \%
Charged device model (CDM), per ANSI/ESDA/JEDEC JS-002, all pins®® +500
(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN MAX UNIT
Vee Power supply voltage 2.5 28 \%
Vo Output pin voltage (OUT) 0 28 \Y
IsINK Output pin current sink (OUT)(M) 0 30 mA
Ta Operating ambient temperature -40 125 °C

(1) Power dissipation and thermal limits must be observed.

Copyright © 2024 Texas Instruments Incorporated
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6.4 Thermal Information

TMAG5213
THERMAL METRIC(") SOT-23 (DB2) TO-92 (LPG) UNIT
3 PINS 3 PINS

Rga Junction-to-ambient thermal resistance 197.7 180
ReJcitop) Junction-to-case (top) thermal resistance 87.1 98.6
Ress Junction-to-board thermal resistance 274 154.9 °C/W
Wyt Junction-to-top characterization parameter 3.7 40
Wis Junction-to-board characterization parameter 271 154.9

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.

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

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
POWER SUPPLIES (Vcc)
Vee Operating power supply voltage 25 28 \%
lcc Operating supply current zcc j 2:\\// tt(c)) z::// _-:_—A_z 122550?0 2; 35 mA

cc= 2. s A= .
ton Power-on time AD, AG Versions 35 50 us
OPEN-DRAIN OUTPUT (OUT)
Vee =3.3V, o = 10mA, Tp = 25°C 22

fosen) | FET on-resistance Ve = 3.3V, Ig = 10mA, T, = 125°C 36 5 °
likg(off) Off-state leakage current Output Hi-Z 1 MA
PROTECTION CIRCUITS
locp ‘Overcurrent protection level ‘OUT shorted V¢ 15 30 45 mA

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

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
ty Output delay time B = Bgrp — 10mT to Bop + 10mT in 1ys 13 25 us
tr Output rise time (10% to 90%) R1 =1kQ, Co = 50pF, V¢ = 3.3V 200 ns
t¢ Output fall time (90% to 10%) R1 =1kQ, Co = 50pF, V¢ = 3.3V 31 ns
few Bandwidth(") 20 30 kHz

(1) Bandwidth describes the fastest changing magnetic field that can be detected and translated to the output.

6 BRHCIT BT — RS2 (DB RBE bt B
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6.7 Magnetic Characteristics
for Voc = 2.5V to 28V, over operating free-air temperature range (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX| UNIT()
TMAG5213AD: ¥2.7mT
Ta=25°C 1 27 5 mT
Bop Operate point
Ta=-40°C to 125°C 0.83 2.7 5.23 mT
Ta=25°C -5 2.7 -1 mT
Brp Release point
Ta=-40°C to 125°C -5.23 2.7 —-0.83 mT
Bhys Hysteresis; Byys = (Bop — Brp) Ta =—-40°C to 125°C 5.4 mT
TMAG5213AG: £6mT
. Ta=25°C 3 6 9 mT
Bop Operate point
Ta =-40°C to 125°C 27 6 9.3 mT
) Ta=25°C -9 -6 -3 mT
Bgrp Release point
Ta=-40°C to 125°C -9.3 —6 —2.7 mT
BHYS Hysteresis; BHYS = (Bop - BRp) Ta= —40°C to 125°C 12 mT
(1)  1mT =10 Gauss.
Copyright © 2024 Texas Instruments Incorporated HFHE 57— RN 2 (DR BRI G PE) #3515 7
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6.8 Typical Characteristics
4 4
m— Tp=-40°C = Ve =2.5V
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7 Detailed Description
7.1 Overview

The TMAG5213 is a chopper-stabilized Hall sensor with a digital bipolar latched output for magnetic-sensing
applications. The TMAG5213 device can be powered with a supply voltage between 2.5V and 28V.

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

The output state is dependent on the magnetic field perpendicular to the package. A south pole near the marked
side of the package causes the output to pull low (operate point, Bop), and a north pole near the marked side of
the package causes the output to release (release point, Brp). Hysteresis is included in between the operate
point and the release point, therefore magnetic-field noise does not accidentally trip the output.

An external pullup resistor is required on the OUT pin. The OUT pin can be pulled up to V¢, or to a different
voltage supply to allow for ease of use with controller circuits.

7.2 Functional Block Diagram

| C1
I

Vee
L VRer
A

Regulated Supply

Bias § R1

ouT
o

A

[ »
L >
4 _— C2
OoCP ) (Optional)
o
? + |_ R
Hall Element » o - < =
) _ Gate —
2 Drive
!
L J
GND
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7.3 Feature Description
7.3.1 Field Direction Definition

The TMAG5213 is sensitive to the magnetic field component that is perpendicular to the marked side of the
package. This direction is defined as the Z-axis as shown in [%| 7-1. [X] 7-2 shows that a positive magnetic field is
defined in this document as what occurs when a south pole is near the marked side of the package. A negative
magnetic field occurs when a north pole is near the marked side of the package.

7-1. Definition of Z-Axis by Package

SOT-23 TO-92
B>0mT B <OmT B >0mT B <0OmT

L

N = North pole, S = South pole

(Bottom view)

EJ 7-2. Definition of Positive and Negative Field Direction
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7.3.2 Device Output

If the device is powered on with a magnetic field strength between Bgrp and Bop, then the device output is
indeterminate and can either be Hi-Z or Low. If the field strength is greater than Bgp, then the output is pulled
low. If the field strength is less than Brp, then the output is released.

ouT
A
[P BHYS [
d = o
4
Y —o>—>
| | > +B (mT)
Brp Bop
omT
(North) (South)

Eq 7-3. Bipolar Latch Active Low Functionality

7.3.3 Power-On Time

After applying V¢ to the TMAG5213 device, t,, must elapse before the OUT pin is valid. During the power-up
sequence, the output is Hi-Z. A pulse as shown in 7-4 and 7-5 occurs at the end of t,,. This pulse can
allow the host processor to determine when the TMAG5213 output is valid after start-up. In Case 1 (14| 7-4) and
Case 2 (¥ 7-5), the output is defined assuming a constant magnetic field B > Bop and B < Bgp.

Vee
A
»  t(s)
B (mT)
A
Bp +—/—\--+-"-»-----—--" -\« -+« —————
BRP R
»  t(s)
ouT
A
Valid Output
— — P t(s)
| ton »
7-4. Case 1: Power On When B > Bgp
Copyright © 2024 Texas Instruments Incorporated BN BT T2 71— N2 (D E kO Ad) 225 1
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Vee
A
»  t(s)
B (mT)
A
BOP - - - Y — = — =
BRP -t " " -""="- " "-""""-"""""-"-""-"-""-"”""-"-"-"-"”""-F - F-F""——"-—- - V- V_-V_-V_W_V—__—_
P t(s)
ouT
A
Valid Output
: < > > t(s)

ton

7-5. Case 2: Power On When B < Brp

If the device is powered on with the magnetic field strength Bgp < B < Bgp, then the device output is
indeterminate and can either be Hi-Z or pulled low. During the power-up sequence, the output is held Hi-Z until
ton has elapsed. At the end of ty,, a pulse is given on the OUT pin to indicate that t,, has elapsed. After ty,, if the
magnetic field changes such that Bop < B, the output is released. Case 3 (IX] 7-6) and Case 4 ([X| 7-7) show
examples of this behavior.

Vee
A
P t(s)
B (mT)
A
Bop T——¥F """ e o e e
BRp T—""fF """ s s e e e
»  t(s)
ouT
A
Valid Output
: — > t
« > Py s
ton tg
7-6. Case 3: Power On When Bgp < B < Bgp, Followed by B > Bgp
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vVCC
A
> t(s)
B (mT)
A
BOP - - Y — = — =
BRP -t " " -""—"-"F""""—-—-----— Y Y_ - VV_-_-—V_WV_WV-_WV_W__ ==
> t(s)
ouT
A
Valid Output
- — > t
< > > ()

ton td
7-7. Case 4: Power On When Bgp < B < Bgp, Followed by B < Bgp

7.3.4 Output Stage

7-8 shows the TMAG5213 open-drain NMOS output structure, rated to sink up to 30mA of current. For proper
operation, use 7\ 1 to calculate the value of pullup resistor R1.

Vief max Vief min
—30ma_ = R1= —To08 (1)

The size of R1 is a tradeoff between the OUT rise time and the current when OUT is pulled low. A lower current
is generally better, however faster transitions and bandwidth require a smaller resistor for faster switching.

In addition, make sure that the value of R1 > 500Q so that the output driver can pull the OUT pin close to GND.
Generally, TI recommends to use a resistor with a 10kQ nominal value.

23

Ve IS not restricted to Vec. The allowable voltage range of this pin is specified in the Absolute
Maximum Ratings.
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Vier
R1
ouT
] >
L1 i
OCP IS\NK :: C2
Gate | =
—] Drive H— A
I
]
LT
GND
v

B 7-8. NMOS Open-Drain Output

Select a value for C2 based on the system bandwidth specifications as shown in = 2.

2XfBW(HZ)<ZT[><Rll><C2 ()
Most applications do not require this C2 filtering capacitor.

7.3.5 Protection Circuits

The TMAG5213 device is protected against overcurrent conditions. & 7-1 lists a summary of the protection
circuits.

# 7-1. Protection Circuit Summary
FAULT CONDITION DEVICE DESCRIPTION RECOVERY

FET overload (OCP) Isink 2 locp Operating | Output current is clamped to locp lo < locp

7.3.5.1 Overcurrent Protection (OCP)

An analog current-limit circuit limits the current through the FET. The driver current is clamped to Igcp. During
this clamping, the rpg(on) of the output FET is increased from the nominal value.

7.4 Device Functional Modes

The TMAG5213 device has one mode of operation that applies when operated within the Recommended
Operating Conditions.
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8 Application and Implementation

E
Information in the following applications sections is not part of the Tl component specification, and Tl
does not warrant its accuracy or completeness. TI’s customers are responsible for determining
suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

8.1 Application Information

The TMAG5213 is used in magnetic position sensing applications. The device features a high-speed architecture
to facilitate more precise field measurement. With latching magnetic characteristics, the output is turned low or
high respectively with a sufficiently strong south or north pole facing the package top side. When removing the
magnetic field, the device keeps its previous state.

For reliable functionality, the magnet must apply a flux density at the sensor greater than the corresponding
maximum Bgp or Bgp numbers specified in the Magnetic Characteristics table. Add additional margin to account
for mechanical tolerance, temperature effects, and magnet variation.

8.2 Typical Applications
8.2.1 Standard Circuit

C2
680pF
(Optional)
| |
I

ouT

R1
? 3] 10k Vee
Vee ?
@[] .

4 c1
0.01pF

(minimum)

Eq 8-1. Typical Application Circuit
8.2.1.1 Design Requirements
For this design example, use the parameters listed in & 8-1 as the input parameters.

# 8-1. Design Parameters

DESIGN PARAMETER REFERENCE EXAMPLE VALUE
Supply voltage Vee 3.2V to 3.4V
System bandwidth faw 10kHz
Copyright © 2024 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F 15
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8.2.1.2 Detailed Design Procedure

£ 8-2. External Components

CBTA?’?)?!ZE:T PIN 1 PIN 2 RECOMMENDED
C1 Vee GND A 0.01pF (minimum) ceramic capacitor rated for V¢
Cc2 ouT GND Optional: Place a ceramic capacitor to GND
R1 ouT REF() Requires a resistor pullup

(1) REF is not a pin on the TMAG5213 device, but a REF supply-voltage pullup is required for the OUT pin; the OUT pin can be pulled up

to Vee.

8.2.1.2.1 Configuration Example

In a 3.3V system, 3.2V < V¢ < 3.4V. Use X 3 to calculate the allowable range for R1.

Vyef max Vyef min
3omA~ < R < o0 (3)
For this design example, use = 4 to calculate the allowable range of R1.
3.4V 3.2V
30ma = R1 = 150,a (4)
Therefore:
113Q < R1 < 32kQ (5)
After finding the allowable range of R1 (5X 5), select a value between 500Q and 32kQ for R1.
Assuming a system bandwidth of 10kHz, use = 6 to calculate the value of C2.
2% fpw (H2) < srxRTRCZ (6)
For this design example, use =\ 7 to calculate the value of C2.
1
2% 10kHz < s R 2 (7)

An R1 value of 10kQ and a C2 value less than 820pF satisfy the requirement for a 10kHz system bandwidth.

A selection of R1 = 10kQ and C2 = 680pF can cause a low-pass filter with a corner frequency of 23.4kHz.

8.2.1.3 Application Curves

€.

R1 = 10kQ pullup

ouT i - /-:'— out
Y SRy
No C2 R1 = 10kQ pullup C2 = 680pF
8-3. 10kHz Switching Magnetic Field

B 8-2. 10kHz Switching Magnetic Field
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Magnitude (dB)

-10

-12

-14
100 1000 10000 100000
Frequency (Hz)

R1 = 10kQ pullup C2 = 680pF
B 8-4. Low-Pass Filtering

8.3 Power Supply Recommendations

The TMAG5213 device is designed to operate from an input voltage supply range between 2.5V and 28V. A
bypass capacitor close to the device must be used to provide local energy with minimal inductance. TI
recommends using a ceramic capacitor with a value of at least 0.01uF (minimum). To attenuate any significant
high-frequency ripple and noise components generated by the power source, larger values of the bypass
capacitor can be used. Tl recommends limiting the supply voltage variation to less than 50mVpp.

8.4 Layout
8.4.1 Layout Guidelines

Place the bypass capacitor near the TMAG5213 device for efficient power delivery with minimal inductance.
Place the external pullup resistor near the microcontroller input to provide the most stable voltage at the input.
Alternatively, an integrated pullup resistor within the GPIO of the microcontroller can be used.

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. Generally, using PCB copper planes underneath the TMAG5213 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, these components can
redirect magnetic flux in unpredictable ways.
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8.4.2 Layout Example

=

Vee GND ouT

L J
o e

E ouT : WV °

SOT-23 TO-92

B 8-5. TMAG5213 Layout Example
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9 Device and Documentation Support
9.1 Device Support
9.1.1 Device Nomenclature

9-1 shows a legend for reading the complete device name for and TMAG5213 device.
TMAG5213 (AD) (@) (DBZ) (R)

Prefix —,
TMAG5213: Digital latch Hall sensor

Tape and Reel

BOP/BRP II\?/I: %%%%pcssl/rgael (ammo)

AD: 2.7/-2.7mT : pcs/box mo

AG: 6/—6mT Blank: 1000pcs/bag (bulk)
Package

DBZ: 3-pin SOT-23
LPG: 3-pin TO-92

Temperature Range
Q: —40to 125°C

9-1. Device Nomenclature

9.1.2 Device Markings

Marked Side Marked Side Front
3

‘ :
1IN L
1 2 3

Marked Side

\—l_l—=.—|_l—> J@% Lff_l?_ltlj

Eq 9-2. SOT-23 (DBZ) Package (Bottom view)
B 9-3. TO-92 (LPG, LPE) Package

9.2 R AV MOEFBEMERITSFHiE

R 2 A PO FEHITOWTOEIMZ 2T HHIZIE, www.tij.co.jp DT /SA ZBLGL 7 4 L2 2BV TLIEE W, (@A) 27
Vo7 U TRERT D8, BRINTZT R CORERICBET XAV AN B HZ T IDZENTEET, BHEOFEMIC
DN, ETSNIZRF 2 AV MIE FNTOBUFTBREZ Z B2 0,

93HYR—br-VY—R

TH A A AV VALY E2E™ R =1 T3 —TAE, TP =T DREEE A D EE LR FHIICE T A M AR
— IS BN DEREEDZENTEXAGITTT, BEFORIEEMBELIZD, ME OERZLI-VT5ZLT, Fit Ty
X E RIS LN TEET,

Copyright © 2024 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 19

Product Folder Links: TMAG5213
English Data Sheet: SLYS054


https://www.ti.com
https://e2e.ti.com
https://www.ti.com/jp
https://www.ti.com/product/jp/tmag5213?qgpn=tmag5213
https://www.ti.com/jp/lit/pdf/JAJSTS7
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSTS7A&partnum=TMAG5213
https://www.ti.com/product/jp/tmag5213?qgpn=tmag5213
https://www.ti.com/lit/pdf/SLYS054

13 TEXAS
TMAG5213 INSTRUMENTS
JAJSTS7A — MARCH 2024 — REVISED APRIL 2024 www.ti.comlja-jp

Vo7& TNWHar 770, BFBE LIV BUROEF RIS NDILOTT, ZNDHIXTH TR ARV VALY DAL
BEARERR T AL D TIIRL BT LET XV R A AV N ALY D RfEZ KM LD TIEHVER A, THF TR ALY
LAY D SRR SRR TLIZE N,
9.4 Trademarks
THXP R A ANV A Y E2E™ is a trademark of Texas Instruments.
T RCOPEENL, TNENOAEIFELET,
9.5 BRESMEICET 3 IEEIE
ZOIC 1%, ESD IZL o THHETAAMREMEAHVE T, TV A AL AV LA VIEIC BB E I S#E Y2 EE A2 IO
A FHEREL ET, ELWEORWBI O E FIEICEDR WS, T A AEART 28218 H0ET,

A\ ESD ICEBMHRIE, PR T DT A ADTE R E CEIGI DIV ET, K72 IC DG, /STA—FHb T
(AL T BT TARSNTOB NI TTHEME D B0, T AEL T <o TVET,

9.6 g
FXA R AL AL ALY I ZE ZORFEEICIE, ARECIEFEO —ERBLOERSFEH SN TWET,

10 Revision History
GBS RRBORFIIUGETE R L COET, TOYGTBIRRIIRGEMICEC TV ET,

Changes from Revision * (March 2024) to Revision A (April 2024) Page
s DBZ (SOT-23, 3) /X —U b7 L o —DIEZHIBR oo 1

11 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

ples

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)
TMAG5213ADQDBZR ACTIVE SOT-23 DBZ 3 3000 RoHS & Green SN Level-1-260C-UNLIM -40to 125 3ECH
TMAG5213ADQLPG ACTIVE TO-92 LPG 3 1000 RoOHS & Green SN N/ A for Pkg Type -40 to 125 3EEJ
TMAG5213ADQLPGM ACTIVE TO-92 LPG 3 3000 RoHS & Green SN N/ A for Pkg Type -40to 125 3EEJ
TMAG5213AGQDBZR ACTIVE SOT-23 DBZ 3 3000 RoHS & Green SN Level-1-260C-UNLIM -40 to 125 3EDH
TMAG5213AGQLPG ACTIVE TO-92 LPG 3 1000 RoOHS & Green SN N / A for Pkg Type -40to 125 3EFJ
TMAG5213AGQLPGM ACTIVE TO-92 LPG 3 3000 RoHS & Green SN N/ A for Pkg Type -40to 125 3EFJ

@ 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.

@ 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. TI 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.

® | ead 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.
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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 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
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
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
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
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)
TMAG5213ADQDBZR | SOT-23 DBZ 3 3000 180.0 8.4 3.2 2.85 1.3 4.0 8.0 Q3
TMAG5213AGQDBZR | SOT-23 DBZ 3 3000 180.0 8.4 3.2 2.85 13 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TMAG5213ADQDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
TMAG5213AGQDBZR SOT-23 DBZ 3 3000 210.0 185.0 35.0
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PACKAGE OUTLINE

LPGOO03A TO-92 - 5.05 mm max height
TRANSISTOR OUTLINE
41
39
r |
3.25 w
3.05 o 3y 055
040 g5
# MAX
1 3
IR I
| | |
ARGNH i
i i i L 3X (0.8)
| | |
|l
| | |
|
(i
3X \ \ \
155 1L
15.1 ‘ ‘ ‘
| | |
ol
| | |
|l
| | |
Il
| | |
Il
| | |
I
. L () L L
I
0.48
3X | f— [ 0.51
0.35 3X .
! F——‘L 2X 1.27+0.05 036
2.64
2% —~
162
2X (45 )JI\E T 1.42
3
Eﬂﬂ =
T
(0.5425) J‘ L 0.86
0.66
4221343/C  01/2018
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.
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LPGOO03A

EXAMPLE BOARD LAYOUT
TO-92 - 5.05 mm max height

TRANSISTOR OUTLINE

0.05 MAX le— (1.07) —=
ALL AROUND ¥'$J AL

TYP

FULLR
TYP

1 12
(R0.05) TYP /l/
~— (1.27) J

SOLDER MASK:
OPENING

L
AN

3X (@0

(2.54)

LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED

SCALE:20X

2X (1.07)

75) VIA

SOLDER MASK
OPENING

4221343/C 01/2018
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TAPE SPECIFICATIONS
LPGOO03A TO-92 - 5.05 mm max height

TRANSISTOR OUTLINE

” 1 MAX il
18
P/ ) ? I
2.5MIN o I
T 02
2 95
i 85 0.25
1 0.15
r B ¢ 19.0
| 17.5
‘ | |
| | |
‘ | |
| | |
| ‘ ‘
[ | |
] T
‘ ‘ #3.8-4.2 TYP 0.45
6.55 12.9 0.35 =
6.15 ‘ 12.5 !
4221343/C 01/2018
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PACKAGE OUTLINE

DBZ0003A \ SOT-23 - 1.12 mm max height
SMALL OUTLINE TRANSISTOR
—= 1.12 MAX =
—~ {2 ]oa[c]
PIN 1— .
INDEX AREA /—\}-
R I
‘._
0 95| (0. 125) ‘
3.04 :
2.80 ‘
(0.15) j ‘
NOTE 4 :
|
5 \
ax 02 — |
0.3 4 0. 10
[ & |o2®@[c[A[B] =~ (0.95) 001"
GAGE PLANE 0.20

#

08TYP

E] J 008 7P

0.6
02 YP SEATING PLANE

4214838/D 03/2023

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.
4. Support pin may differ or may not be present.
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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
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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
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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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