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Ja k& IE R 1847 o

HFEFFIL
R 7-6. BEFMHILH
R %4 IR H #F B 2R peik: A RS
Hhi
VM R JE (UVLO) VM < Vyyio nFAULT B H A5 H (Vpvop < B3l : VM > Vyyio
3.9V)
CP XJ% (CPUV) VCP < Vcpuy nFAULT B H THE TAE VCP > Vcpyy
1 (OCP) lout > locp nFAULT 25 TAE TAE b
KM (OTSD) Ty>Trsp nFAULT A A TAE BifF
7.4 BT

7.4.1 EEARAES (nSLEEP = 0)

A PR ASE L nSLEEP 5] AT FE. 24 nSLEEP 5| AR T | iZ 8 E 53 MR I FEREIR AR . E BEHR
W, BESEEH BTG A EE MOSFET FHL % . WAZ0I7E nSLEEP 51l B RN 2 G i 2 tg eep MIHE , %%
A Re gt NHERR AR 0. W% nSLEEP 5| AR & # - | iZ 2842 H ohiE HIEIR . DAEL T twake B2
Jo , B RN NS U

7.4.2 TAEH= (nSLEEP =1)

2 nSLEEP 5|~y - H VM > UVLO i, 83K NS TR0, ITER T twake FTTRIZ G, #8404 Re &l Xt
NI HE %

7.4.3 nSLEEP & Akt

B PR Tl PR nSLEEP Bk B o 12k 1 98 FE L ZIAE 20us & 40us ZIA]. 1% nSLEEP f£ 40ps =
120us IS AN PR FFIRHL T, W2 BR ks | (HeSEA nTRE 2oy , A nTREAN el |, i R B F s (1630
7-14 ) o ZEAKIRAS R H faf 2 B At Th RE B PR
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NSLEEP

20 ps

40 ps

|

120 ps

|

LhRe AT =

-—

7700 T T A DiReRE .

All faults cleared,

& 7-14. nSLEEP & A7k

R 7-7. AL &

. ~ —pe—All faults cleared, device may or may not shutdown—mie—
device stays active

Device shuts down (goes into sleep mode,

faults cleared by default)

1

g 23 BB H # DVDD # a2 B pii
SRR S 4.5V < VM < 48V nSLEEI(:)’ S = £5 15 #5 £
THE 4.5V < VM < 48V nSLEEP 311 = TAE TAE TAE TAE
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8 87 FH ISt

&

CAR BB 7 A5 BB T THAAERNE |, TI AERAESPEA 2 B . P A TTHE TI AR RIE
TN 2P IR Bt AR RSt ThEe .

8.1 MNARFER

DRV8256E/P #3F i T 758 H M IR KA E WIS FI N . & N G EEERBER AN LU N ARG E
ST I BT A B H BRI B % X A) B AL £ s S A % 2 A

8.2 LRI

FEMR ARG, SHAFICE DA H AFRCE. |, 8 — M Bl B LR IRSI A HT . H BT o 2 b g — A
PWM LI AR d5 AL 5m 3] INT AT IN2 5T 10 BHiEft]. RRMREIBME (rrip) B S K #37E VREF
I i E. i DECAY 5 iiiZ+:3] DVDD |, % e AR SUBH% i 2 sk ic B B 23T

27 26
— w—— CPL nSLEEP -.—25
— | CPH M1 fe———
1 24
VM [——|veP N2 fe—
J u.zzuFT 2
L @ + VM 20,22 23
0.04 pF 3 MNC
PGND
:_/r & 4, 5 10, 11 Voo
E ouT4 ‘
21
DRV8256P —_—
19
TOFF T[; Ry
ouT2 VREF
17
VM PGMD VREF R:
| —\g 13 16
. VM nFAULT AN
14 15 10 kn
GND ovVDD T :
s
100 pF |+ 0.01 pF DVDD 047 4F
— 4 ik
& 8-1. HLAY N FH JF
8.2.1 WitEXR
* 8-1 5 T 2t I THm A S
% 81. %it3%
B SH Hor APHE
R Y5 F VM 24V
A H 38 5 AR B IR IrRms 3.5A
FEL Y 1A T Bk ) ltrip 4A
SIEIES frwm 35kHz
FR 5 Ta 2°C
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8.2.2 F4NW IR

8.2.2.1 B IHF

{5 VREF 5| B _E () e s ] DATE B % S E i 15 Bk 1 25 (lrrip) o WIS VREF AN 3.3V, VREF = ltgpp X
0.66V/A. WIH ltrip N 4A , W VREF N BN 2.64V. 4 VREF @it 3.3V i, iZas 4 nl DAF AL v 1 068 FIR
- X VREF N 5V i, W& IR ik 6.4A. AT LA —ANR] 5 1) Hi B 20 R 28 4R 45 DVDD 4 ik VREF .

8.2.2.1.1 HERBANEHHE

SRR IR i RN T 2R AR FE R AR AR KA BE LI T PCB Bt MM RGUIRGL . ATTHRAL T — S f T iHSax o
HITE S

PE A BB DI EBFE (Pror) = FEM A M. X =ANHE 7 D)% MOSFET Rpgon) (i ) ke, Th&
MOSFET JF G FE AN i &S RS FRLR AR ARG . O HAd ) — Se PRI 3 W] BE i RN O D - 4046 |, (H 5 IX =A FHER
HALE, FA DR IEH A E .,

Prot = Pconp * Psw + Pg
a] DR 4 2844 Rps(on) FO~F-15) %0 H IR (Irms) Kt & Pconpeo
Pconp = (Irms)? X (Rpson) + Ros(on))

FEERME | Rosony T8 AFIERREB TN, TTEME “JURERE” dhgk bk ) — 4525 T H8R Rosion) M
F 2.

Pconp = (3.5A)2 x (0.082Q +0.082Q) = 2.009W

A DURAEARFR BB YR S (VM) “PEa%0 IR (lrms)s TFRIIR (fowm) BA LB E4H BT (trise) AT B (teary) B
(B RS KT Pawo

Psw = Psw Rrise * Psw_FaLL
Psw _rise = 0.5 x VM X Irms X trise X fpwm

Psw_raLL = 0.5 X VM X Irms X traLL X fewm
Psw _Rise = 0.5 X 24V x 3.5A x 100ns x 35kHz = 0.147W

Psw _raLL = 0.5 x 24V x 3.5A x 100ns x 35kHz = 0.147W

Psw = 0.147W + 0.147W = 0.294W

A AR AR FR IR (VM) 1 Ly BRI RTHEE Pg.

Pqa =VM X lyy = 24V x 4mA = 0.096W

BIRBFE (Pror) & FEHHE. TFRIFEMEE T RBHFEZ AL

Prot = Pconp *+ Psw + Pq = 2.000W + 0.294W + 0.096W = 2.399W
R CEIABHRE Ta AL IIHRBHE (Pror) , WISHE (T)) MitH AKX -
Ty=Ta+ (Pror XRoya)

fE—/f54 JEDEC bt 4 22 PCB 1, RH] HTSSOP i %e i (¥ 45 ZIF M (R ya) N 29.7°C/W , TR
VQFN 2 Uy 39°C/W.

BB BRIy 25°C , W HTSSOP A4 -
Ty =25°C + (2.399W x 29.7°C/W) = 96.25°C
VQFN S 145 IR

TJ = 25°C + (2.399W x 39°C/W) = 118.56°C

IS B Preas A1 £ T A T4 2 B TARVE LA -
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8.2.2.1.2 M 4k

CH3 = VM (10V/div) , CH1 = nFAULT (3V/div) , CH5 = nSLEEP (3V/div) , CH = loyr (4A/div)

A

VM

nFAULT ﬂ |
| |
nSLEEP }

4 | | 1 | ] 1 1 1 |
-400 ps -200ps C“ts 200 ps 400 ps 600 ps 800 ps 1ms 1zms 14 ms 1.6 ms

& 8-2. i&it nSLEEP 3| jszIisei: b

CH3 = VM (10V/div) , CH1 = nFAULT (3V/div) , CH5 = nSLEEP (3V/div) , CH7 = loyt (4A/div)

| _ nFAULT

nSLEEP
e —— e —
/

I0UT

£

-10ms 5ms afhs 5ms 10 ms 15 ms 20 ms 25 ms 30 ms 35 ms 40ms

& 8-3. @it FIF FEERT (VM) S84 R
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CH1 = IN1 (3V/div) , CH7 = Irys (2A/div) , CH3 = OUT1 (24V/div) , CH2 = OUT2 (24V/div)

IN1

IRMS

NI ENN

ARERENEaE

ouT1
ouT2
250 s 200 ps 150 ps 100 ps 50 pis ofis 50 ps 100 s 150 s 200 ps 250 pis
& 8-4. ZEMATHA AT NHEMR T , W& THELT
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9 HEJFARSSHE N

AR AT 4.5V 48V (KA R IR (VM) S F P IER TAE. BAWEEA VM 31 I E — M UE 1R VM
(9 0.01F P Aas , XA BB RS 8. JLSL , VM R BUCE — A KA B 28

9.1 i xE KA B A IR/

o4& 538 (R PO A A2 LIRS RGBT B B R R . M SRR R RS R AN, HEEAE
TIX I A R

it (R AR BOR T2 R R, 4

UL AR 98 T 5 B9 e et FEL VA

PR FL A AR R B

LTI 2R G 2 [ 14 s A FL JE

AR5 1) HL S S0
R AR R (AR ER. TR ER. PRl )
HUL B0 7 i

HLEUNT FEURL X)) 28 4 2 18] 1R A JoRE BR ] L3 m] AR AR AL R R o R R KR B A RN, RG0R OB EAR
At 75 2O0F HUHL AR B LIRS A B SR PR AR A . 2 AL 2 R R AR, LR AR RRARRE AT AR
SLE 7PN R

Hn Rl H 2o HEUE |, BEFRET RGEHN ORI E K/NE H IR R R A,
R A HUE F R R T AR, DAAE ALK RE A% I 45 AR I SR LA

Parasitic Wire

Inductance
Power Supply Motor Drive System
- TR I ettt
| I I
| I I
| I I
+ +
| <_> | | - - Motor Driver
| I I
I
| | ~ Y | GND
I I / \

| I I

<7 Local IC Bypass
I I | Bulk Capacitor Capacitor
| I I
L — — — — — —— s e e —————————————— — —

& 9-1. FrAMEEr IR B LIRS R SR B
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10 fi |5
10.1 fi B8

JRLAEFH — AR A 0.01 pF HAIGE B8 VM IR ESR Fi 8855 B LA 2545 VM 5 155 % 22 PGND. iZHI A 4%
PR BESEL VM S JATCE. | JFIE R sl i i 5 431 PGND 5] 4k .

WAUEFBUE RN VM R B ARG VM 5155 8% 2 . 240 nT DUR R A 35

WAZ5HE CPL Al CPH 5| IZ A CE — MK ESR PR s ds . UEM — A {Ey 0.022 pF. #E LN VM
ML A R R AT RE SR 5 R .

WITE VM F1 VCP 5|2 8] iU E — MK ESR & AR . BEH—MERMEN 0.22 uF. FUEHEN 16V 1
AR o K LA R AT RESE I 5| A

OUT1 5l ( HTSSOP %511 4. 5. 10, 11 ; QFN &1 5( 1 3. 6 ) wZiffi Hl PCB M4 FAE —ifd.
FIFE , OUT2 5l ( HTSSOP £f3 (511 6. 7. 8. 9 ; QFN A5 4. 5 ) LA PCB L& ffr —
i

i ESR Mg Rera A a5 DVDD 5155 i = et . @] — DAy 0.47 pF . #UE LBy 6.3V IR A .
He 055 1 P AR AR T RE ST 5] VT

RO AL AUE LB R G . 5 B IREN RS 5A ROUE(E FIRL | 7T AE 7 EEAE SRR I IR — N
10.2 fii JRi7 Bl

0.01 pF
0o 1 = . L I
oo T Em o
N IR
. : : <
e © | mme
S - | o O: [ |
<+ : - o
. - | : [ ]
el Wehi o O R«
- il ; o -
0 0l I Em . ==
e C O | umme
e o 6 (- DO
A - - e |
T Em o RS
e g =T
& 10-1. HTSSOP 7 J5 75l
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022 pF 0022 pF

['_"__|
0o xm|@®
,:5'(':?: .:O OE El w........... [ ]
oo ! Em| O O @,
t o ]
AR O S O R«
L 3 ] : :
0 = | ci! e O O [ on DO
: b | ==
| iy !
: T T S
I i N
:, i \\. ‘\\.
i) LY b A [ (T
‘\. e e \ \‘ =% =
GO A & [ s
O O Sl
“. 00O
& 10-2. QFN #i S5l
32 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8256E DRV8256P


https://www.ti.com.cn/product/cn/drv8256e?qgpn=drv8256e
https://www.ti.com.cn/product/cn/drv8256p?qgpn=drv8256p
https://www.ti.com.cn/cn/lit/pdf/ZHCSN21
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN21A&partnum=DRV8256E
https://www.ti.com.cn/product/cn/drv8256e?qgpn=drv8256e
https://www.ti.com.cn/product/cn/drv8256p?qgpn=drv8256p

13 TEXAS

INSTRUMENTS DRV8256E, DRV8256P

www.ti.com.cn ZHCSN21A - APRIL 2020 - REVISED JUNE 2021

11 /YT

1.1 TR SCRE

11.1.1 FRTRY

TS R AR

o EMALEE (TI), (PowerPAD™ #ittizg 75156 N &

o EMALES (TI), (PowerPAD™ #5k) [iFHRk 2

o ENAXES (TN), (A AR NS

o FEWXER (TN), (i FHEPLI)ZHFIDFE) MRS

o EWXER (TN), ( TAFEEPIIE) R AER) NS

o ENAXZE (TN, (M DRVE8xx F F#1ENT B #EF A g z)48) NS

11.2 B E @ &

BRSO TEREA , 15 SME ti.com LRSEFE oI, S a7 pg @y stATIEM , Bl el &R0 B B
IR E . BRERVEAER | B EETA BT SO P ES BT T Sid .

11.3 ZFRE

TI E2E™ ZHrittse LRMMNEESE TR, THZENGFREHE. BIEMAESAR Y. HRINER
Zra IR H EH SR I R AT SR BT A B BRI B S Bl

BERPIN R BN TS IR 24t XENFEIAR TI FEARBIE |, FHFEA—E & TI A 533
TIH) (ERAZHRD -

11.4 bz
TI E2E™ is a trademark of Texas Instruments.
PR R bR B & TR R .
11.5 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.
‘9 \ 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.
11.6 RiER
TI RiEE RARER G IR T ARG B BFARE R A o
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12 HUB. BTG R

PUR DU A S AU AR AT . XS5 B f i 2 AR i ol vl A . ey 225, AR S ATE AT,
HASR SR BEATIETT o 75 FRES H R F 0) B8 ShiAS , 338 20 Bl 22 00 B A2
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PACKAGE OUTLINE

PWP0028M PowerPAD " TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
@ 62 TYP
PIN 1 INDEX
AREA f 26X
— =
— ——
— — j
— —
— —
— —
56— —

NOTE3 | —
— —
— —
— —
— —

14— =
15
28X 0.30
B 45 | 0.19
43 [¢[01@[c[A[B]

SEE DETAIL A

i?/“\ (0.15) TYP
\‘7// j‘

2X 0.82 MAX
NOTE 5
14— —115
— r 2X 0.825 MAX
1 NOTE 5
==
—d Y —]
— — GAGE PL
405 — —
3.53 —] '\\:]
— = THERMAL
— —  PAD
— T —1
— — DETAILA
—] — TYPICAL
) — —128
le3.10 _ |
2.58
4224480/A 08/2018
NOTES: PowerPAD is a trademark of Texas Instruments.

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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-153.

5. Features may differ or may not be present.
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

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

numbers SLMA002 (www.ti.com/lit/sima002) and SLMAQ004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.

10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged

or tented.
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EXAMPLE STENCIL DESIGN
PWP0028M PowerPAD ™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

(3.1)
BASED ON

0.125THICK | —METAL COVERED
STEFCIL BY SOLDER MASK

N
©

|

(4.05)
BASED ON
0.125 THICK
STENCIL

|

iR R

15

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 8X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 347X 453
0.125 3.10 X 4.05 (SHOWN)
0.15 2.83 X 3.70
0.175 262 X 3.42
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NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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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)
DRV8256EPWPR ACTIVE HTSSOP PWP 28 2500 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 DRV8256E Samples
DRV8256ERGER ACTIVE VQFN RGE 24 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 DRV m
8256E
DRV8256PPWPR ACTIVE HTSSOP PWP 28 2500 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 DRV8256P Samples
DRV8256PRGER ACTIVE VQFN RGE 24 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 DRV Samples
8256P

® 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. 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

Addendum-Page 1



http://www.ti.com/product/DRV8256?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DRV8256?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DRV8256?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DRV8256?CMP=conv-poasamples#samplebuy

13 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com

23-Aug-2021

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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GENERIC PACKAGE VIEW
PWP 28 PowerPAD" TSSOP - 1.2 mm max height

4.4 x9.7,0.65 mm pitch SMALL OUTLINE PACKAGE

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

4224765/B
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GENERIC PACKAGE VIEW
RGE 24 VQFN -1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

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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RGEO0024B

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - 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.

i
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EXAMPLE BOARD LAYOUT
RGE0024B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)
4. 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).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

. on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGE0024B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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BASED ON 0.125 mm THICK STENCIL
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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.
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