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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
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9.2 SN A

9.2.1 &4%%

XZ-Plane Displacement Dimensions

R

>
5.20625mm

203.2mm

*Dimensions not to scale

XY-Plane Displacement Dimensions

*Dimensions not to scale

*Magnet offsets when magnet oriented at 0°

& 9-3. SR A &
9.2.1.1 - ER
£ 9-1 FIH T ORG-S5

£ 9-1. it

BB A
Vee 3.3V

H A5 [X 35 5° % 15°

SCON AN 1/4" (6.35mm)

IROR WA B8 B B 1" (25.4mm)
[ 7 4 B TR R 12" (304.8mm)
[ 5 8 K 9" (228.6mm)
A IS 5 B i 5 T (R R 0.23622" (6mm)
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F 9-1. & S# (continued)

WIS H ABIE
AR Hp Lo P o i i = (6mm - HREE2 )
9.2.1.2 FEH BT FE

T AR AR EAT N E 22 B2 Z MR B RS2 | AL R B AT — S s 30 SR e e nT AT B et o2 A A B9 A2 1)
A AR HURREM . XFARE RS REANAS |, BT UL FE AR R . AT K2 R A (NB2). 7
BEE ARSI, N52 [/ BEE A 1/16", 1/8". 3/16" Fl 1/4". ST M 4 bE R~ (s inmse hn | 55—k it2
OB RN 116" RGNS | ZREPR I B8 BE A BE 359 0.25" . AR PG AL I B8 5 BB It A 2 B PR B s A e 26 R
SRR, T LAER RyEH B AL IR SS . BT e 3 B R A AR, TMAG5231B1DQDBZ 14 8k 2% it B 75 F 25
Ji A5 8" (203.2mm) AL E . 7 AT AL PEAY B A LR A28 RST &1t .

K 9-4 Box T TMAG5231B1DQDBZ (1] B il ANRE AL 5° A1 15° (92 [AIR#| , BN B, MBI T Bre (1
f/ME . X AUV HEBER U575 T Bopgmax) MNEIRMTEVE RN, BIEH] 7 6 200 Ttz o . X ] LIS
8B B R AR B o R AL RS NG AR z IRAE SRS, i TANFEIRS |, Wik vk sE i | R ME— R AT /) 5 v e 4
DOREAA RS o 8 % T 23T 2 &S |, 0.25" x 0.25" x 0.25" KR AT 2 2610 (15SH1K 9-5 FIE 9-6 ) .

9.2.1.3 Wi #i4E

K 9-4. B 7R #t— K 9-5. B &=

& 9-6. FH
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9.2.2 IWH

XZ-Plane Displacement Dimensions

32mm

[y
N
3
3

*Dimensions not to scale

XY-Plane Displacement Dimensions

A
-------------------------------------- > X
*Dimensions not to scale
&l 9-7. BLRI N A &
9.2.2.1 #HH-ER
% 9-1 FIH T RGBS 4
£ 9-2. #it2¥
WS R
Vee 3.3V
P9 A SR ] 5 2% B 2R 1T 10mm
FARDC 30mm 22 |f]
TR IR 5 WA AR 2[RI IK R B 0.0787" (2mm)
A <1" (25.4mm)
Tk s o i <1" (25.4mm)
RN <1/4" (6.35mm)
TR N42
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9.2.2.2 AR IR

TEIX P B LR, AT F Se it oAb i B rp i) JLRD N4A2 TiAk . H T BT 35 10 46 X 38 Tl 2 T 0 B A% Jsk 28 &2 /b
12mm (10mm + 2mm) XL, BRIRERATRIBI A8 BT 22l Al H — AN UKk (3/8" x 3/16" x 3/16"). K] 9-8 IR [
ZHEAAAE TMAG5231B1DQDBZ fifi: 18 2611 S A2 5l A N Bl 28

EAR B, MR 2 LA Bopuax , 1HEBA 554143 Bremine ML, FH P L0347 — Lol % | {8 B, ZETE I TAE
JEHEI KT Bremine XA JLMATCARRK B, 7775 P o] DR HE AR B B B /N Ak . AR 380 x s
Ay A AR NG FE RIER 2 G, P I & AR B — AN SR T 5o EIXME DR, A 2 A
FEIRBE A x 3Ly TRAZIY 3/8" x 3/16" x 1/16" N42 fifk. 1K 9-9 A 9-10 B 1 5 B & RIAK S Bt B i)

%o
9.2.2.3 W/H 2k
di d2 di d2
T T T T
I 1 1 1
127 t 54 !
1 1 1 1
1 1 1 1
107 1 sa !
i i s _\\ ____________________ U sop max
87 +H I 1 I
— 1 1 = 34 1
H 1 i ] 1 1
=z % I = 1 1
@ Bz @ B:
1 \ 1 24 1 'z 1
ay 1 1 1
e I e e e ] Mt I Sy W BOPR 1 1
1 1 14 1 1
27 t 1 1
! \L : -
: e e B ——
o7 BRP NV o4 | |
: : : - \ T T T T
13 4 L 06 L
113 163 218 26.3 318 118 163 21.8 26.8 318
d, magnet distance from sensor (mm) d, magnet distance from sensor (mm)
y M —
&l 9-8. B Rk — & 9-9. B X =
d1 d2
% BOPIMax—L !
&= 1 - T
fc} 32 T +
: 1 H 1 1
Z .5 + 1 1
3 1 [} - 1
= I I ' 1l
3 ]
224 T
! 1
@ t
2 ! 'l [} |
H 1 1 1
@ 1
& 174 : T ,
-] [ ! |
= '
g 12 : : : !
= ] ]
@ o7 H—— I BRP Min !
a 1 ' 1 1
3 1 1 :// 1
E 1 = i I
F o3I 1
1138 16.8 218 268 318

d, magnet distance from sensor (mm)

& 9-10. [R{H
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9.2.3 it

XZ-Plane Displacement Dimensions

1.5875mm
A
------------------------‘--------7mm ---------- X
; 11mm
! *Dimensions not to scale
XY-Plane Displacement Dimensions
A

*Dimensions not to scale

*Y-offset when magnet x displacement = 0

& 9-11. AN A
9.2.3.1 #iH-ER
% 9-1 FIH T RGBS 4
£ 9-3. WirSH
WS R
Vee 3.3V
RN ) BN | <0.433" (11mm)
FEIRAE 5 WA SR Z Al B >0.236" (6mm)
T <1/2" (12.7mm)
T AR 55 P <1/2" (12.7mm)
Tk s e <1/8" (3.175mm)
Tk A8 N42
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9.2.3.2 [ L FE

XTI K& TMAG5231B1DQDBZ [1iX Fie e 1E ot , F 7 AT T H A 1/8" x 1/8" x 1/16" Hifk. 7mm (>6mm) ¥
z A% UL —E A K I AR A S (1/8"/2 = 1/16") TR =, ARG BRI & & IIREAR (152 &l 9-12 T &
9-13) . Wi B ¥kt Bopmax , AT BASHRTE z 07 10) PR GRS B BE T L | i FH B K (A0 A o5 FH i 5
R IIHAR . B, W B K, WLIE ST A A FE 1S e | B T DU A B /N A

9.2.3.3 WH#i4E

& 9-12. B 7R ¥ & 9-13. FHE

9.3 HJRAHIFEIN

TMAG5231 #5ffH 1.65V £ 5.5V Bt k. 20 H EE T 2840 1) AR A5 48 Dl i/ B SR R RE & . T
WA 2N 0.1uF FIPE & B R8s .

9.4 fiJ&

9.4.1 MR

T30 3 R 2 S F BR BB T AT W S (K T30 o g R IR SO A% SR HR N SR B0 1) /b 7 P R S S A1 0 B s 158
WIs . Bt 5 o i K 2 JEN R FL AR (PCB) |, (A mT LUK R (A O ELAE 55—

9.4.2 7ii R~
-
VCC
GND
ouT
Kl 9-14. SOT-23 i Rl
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 19

Product Folder Links: TMAG5231


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tmag5231?qgpn=tmag5231
https://www.ti.com.cn/cn/lit/pdf/ZHCSOO8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOO8D&partnum=TMAG5231
https://www.ti.com.cn/product/cn/tmag5231?qgpn=tmag5231

13 TEXAS

TMAG5231 INSTRUMENTS
ZHCSOO08D - AUGUST 2021 - REVISED SEPTEMBER 2022 www.ti.com.cn
— |—eo
GND VCC

- a

/ |

\ Thermal :

: Pad |

! :

NC ouT
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10 FAFM SRS
10.1 XHFHEIR
TIE2E™ FFiRin 2 TR EESH TR, W EIHEN L ZEREHE . 2 W0 e R AR Mt 3 8h. S RIA M
ZrERAR O T AT SRS T G A bR v B
BERN AR B TTRE R /. XEENB IR T HRMNE |, I HA—E R TI KM AL 1555
THH CREAI &) .
10.2 Hitp
TI E2E™ is a trademark of Texas Instruments.
FT A R bR H & T Y
10.3 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ 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 RiER
TI Rk RAERFHHARRE T AR 157 BRG] A S

11 US4 B

TRV A MU BTG S . X5 DR R S o e . AR A, A TEM , H
ASKSATIEAT . A RILEAR R AR A hiAs | 75 2 0 A2 1 3 A
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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 178.0 9.0 315 | 277 | 1.22 | 4.0 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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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 180.0 180.0 18.0
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
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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.

INSTRUMENTS
www.ti.com



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
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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
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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
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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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