'E Ordering & Technical

6 o quality

i3 TEXAS
INSTRUMENTS

documentation

Design &
development

E Support &
training

DRV3946-Q1
ZHCSU75 — DECEMBER 2023

DRV3946-Q1 EFERIAT . 12 MM ILEE S FIRE TR 3|

143t
HAEESERAK AEC-Q100 7

- BEZH1:-40°C E +125°C, Ty
HIhgeR £ EMERN BT

- TRNYRRENATER

— #3BY 1S026262 RERITIAE| ASIL C RERM
MHEE R AR

BESERNIRLENNR , 0 B3TEEMBRHN

%%%%ﬂﬂ%*i"ﬂ"‘“ﬁﬂf\“ﬁi

- ERER. BRA PHEMZ £ IR
Z’E _IEE%I"%{EJ’FM%% EEumlanE’J T—]IM%%%EIX

- EATHRR. #O. BHFNENFNRNEER
ML Wi ThEE

- BETURBIR, KNS 0538 AR BN
BEXINAREITHEG

= 28V (40V EXNHARBE ) TEBEE

SR U B

ﬁ?ﬁ% BER ML
/\=|= RDS(ON 37mQ ( 1&@“ ) >
%mﬁu%%jﬁﬂﬁﬁ*%
BB TURIEN 554269 S0 4 2
B R4 E B TR A B
- RVWIERE M T X LASEI TR KB
+5% BEEN A S M 7R

- BERAEBRRESIM (IPROPI)
MBI HIE

— A% PWM BRAT
- AR EMEERE, BEMRSHER
AP FIES -

- EEE PWM MR THRELEL
- HEEESZELTHE PWM SR
4 % T[St 24 {7 SPI, # CRC &#°

- RAWSEMHER— SPI LETT

57mQ ( & )

- ANEASNEGRIE BT
SHEAFRP NS
- #HERNEER

- BT BRI NE Tk iz
- FEIRH RIS MK A HE AN K EER
- EXN XK ERGE B ER T I
- JURBIHKH
nFAULT 5|# LRV EHE R

2&%
EV #AdRR 4k B 2R

{8 MR IR E
FrIx 4k e 8

Lo iRk &

B85t Y i % T (BDU)
HthiEL & (BJB)
B8 & (PDB)
EFHRERSR
ZEiREH# T (VCU)

HERES

HERY (HHHE )

BHEE0 o

ik

DRV3946-Q1 HTSSOP (28) 9.7mm x 4.4mm

M

WFETHAATARE  EFSHBERARBN T mH

@ z%R#(ﬁXﬁ)%ﬁﬁﬁ,#@ﬁmW(mﬁm)o
BHER
TERHE
B BRI RLE
ESEREDER

SRR 43 B B AT SR IR BRI SR M

IR PWM EB5RIETS

A BB A IS E ARG BRI B F S

=38 20kHz #9 PWM $5i R % 1

SHHSBENXMIRS Y M

A4k 24 {7 SPI

THEBRHRERNEARERE, HAELL , TIRETEX ; ATHFIBPAREATEILIR , TI FRIEEXHAREE, HHEIA

MBS AR ti.com SERMBFEICRAE (ZHRIXHE) .

English Data Sheet: SLVSHNG6

%%IWI


https://www.ti.com/technologies/functional-safety.html#commitment
https://www.ti.com/solution/battery-disconnect-unit-bdu
https://www.ti.com/solution/battery-disconnect-unit-bdu
https://www.ti.com.cn/product/cn/drv3946-q1?qgpn=drv3946-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSU75
https://www.ti.com.cn/product/cn/DRV3946-Q1?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/DRV3946-Q1?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/DRV3946-Q1?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/DRV3946-Q1?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLVSHN6

i3 TEXAS

DRV3946-Q1 INSTRUMENTS
ZHCSU75 — DECEMBER 2023 www.ti.com.cn
3 iEA

DRV3946-Q1 BR—REEERNBRAR , ATEHIERNATHNAMREE | flEzm S ERMERRS
E’ﬂ&ﬁﬂ%ﬁéﬂi%%ﬁo b@ﬁ%/ﬁ I)IL*AIHIJ*[]EE:/)IL.IHTJ TEE%E’JW%fEﬂH%%EEm}SHE%ETF L,{&lﬁ‘&ﬁ%ﬂ{%?)ﬁlﬂ
. BREERT/INMNASHNIIEE , BAGN D URNIBELERHFHEL , HEENEE, X L TS I T S8
EE)?‘.ETJ&EE&%E’J%EEE%@H&EEE% Al F3k SPI LX&#*ﬁ{EE—EriEEEFHﬁ%E’\JE&i&&iﬂﬁﬁﬂﬁiﬁ%ﬁé&o

u%ﬁ1¢1§3_$*fff§ﬂ]Lﬁ%?"“’ﬁﬂﬁ*ﬁ”ﬁﬁ HASABSNFAX (TUHRE ) BEXNER , USRI TRXE I

B, ERFATHTRE. BEFNE, ZB4ZRADNADERIZHER, PWM yﬁ$_b&ﬁm§ FEad

EA BN AN RE MR BERANERNAZ . BFAFE MCU BREGIREE , WEB PWM B 1%E 6 IR 8

AR BRHEIF A TEE, DRV3946-Q1 iﬁi}EE’J BREHSH , AXESHBRLE kA, AERENEENRE
BRARMENHNFS BRI RERTEE

DRV3946-Q1 EEHAIJJ ER e, ISR MBS FE R EINEITH ASIL-C RIhAEL £ BFR. ZeHX
B HERP M2 HTThEE WJﬁuﬁﬁ"*F“ﬁkaxLﬁﬂﬁu%‘ﬂ%#ﬂu SBEMARUPRS LM, BEELMEE. B8
BRI MSHTELE 10,

—I—rijt SPI AW HEHEZW SPI B4 ERF SN, RTBDFEN MCU FiRS _I—rijt SPI &M T I &
oA R R L F R SR AR R AT LR, 1% SPI A SMIRMEMINA , HhELE CRC, i
iJJ:@'L%EEjJ ME M B LB S,

12V

|
. ENABLE HS Cutoff Switch

4 (optional, can be shared)

PVDD

<« Fault interrupt|:
(optional)

nFAULT/
NAD L

4 wire SPI
addressable SPI

Auxiliary supply, VDD
SLEEP (optional) .

MCU

__________ S _ifety shutoff | EN/EN1
(optional) | DIS/EN2

& Analog feedback |:|PROP|X

(optional)

LR RER

2 XX PR Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: DRV3946-Q1
English Data Sheet: SLVSHNG6


https://www.ti.com.cn/product/cn/drv3946-q1?qgpn=drv3946-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSU75
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU75&partnum=DRV3946-Q1
https://www.ti.com.cn/product/cn/drv3946-q1?qgpn=drv3946-q1
https://www.ti.com/lit/pdf/SLVSHN6

13 TEXAS

INSTRUMENTS DRV3946-Q1

www.ti.com.cn ZHCSU75 — DECEMBER 2023
EAS
LI = L SO 1 SH, BERMAI TG e, 3
b33 71 - ISR 1 B B T B et 4
KR SR 2 B BT I S B s 5
P SN 7i ot USSR 3
4 BT idH
A UBIRAN B S L RAN B RE
B8 BT IRZ HH
2023 F 12 A * I EITHR

59, HENTITHER

TRRESESNM, HEMTWES, XEFEREERGCTANSEHEE. HENEXE , BF5TEM , B
AL XEHATIET . BRUEBFEROIEFRE , FEREMNH SR,

Copyright © 2024 Texas Instruments Incorporated XX R 3

Product Folder Links: DRV3946-Q1
English Data Sheet: SLVSHNG6


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/drv3946-q1?qgpn=drv3946-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSU75
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU75&partnum=DRV3946-Q1
https://www.ti.com.cn/product/cn/drv3946-q1?qgpn=drv3946-q1
https://www.ti.com/lit/pdf/SLVSHN6

DRV3946-Q1
ZHCSU75 — DECEMBER 2023

13 TEXAS
INSTRUMENTS

5.1 HIRIZ TP F

HEEFE

. ; oo emo |MSLGERE - o e
WTMEE RSO HEXD H%E 3189 anmm ARIUND | GIERARC | THEBE (C) |BHREG O
DRV3946QPW |IEfE ittt HTSSOP PWP 28 2500 RoHS #& & |NIPDAU Level-3-260C-1 |-40 E 125 3946
PRQ1 =R 68 HR
(1) WERSEELMT :

)

©)
4)
®)
(6)

EfEfth : BUATMEITN™~ R84,

REIE : TI EEMeHENEER |, BNEWIHRA,

NRND : FRWATHRIt. AXBSUEEF , BMHENELEF , B TI FRWEFR I FEH LS4

PRE_PROD : RE&MMERM , MRE= , KAARTHHEE , BRENELHEN , BFTTAH

WMEM : SSHCEM , BREFT. AREREES UL EREER,

B TI B £~ %S,

FRITK - MO R D REIE - T48 (RoHS) , T4h ( RoHS % ) REE (RoHS , BH/R ) - METHREFHEEERES~RARHEE , H1HA www.ti.com.cn/productcontent,
#IE | /G EHRITRMERAE,

Toéfk (ROHS) : TI FR A4 R T Po IS4~ RFSHNFTE 6 HYRMIIT RoHS EXR , BEERANEETESRARMBEEEN 0.1%. RERITERERITHEEEE
R, Bk TI EH>=RERATEENTHEL,

To4h (RoHS %2 ) : M EATHAERL TAESE RoHS #& . 1) SHMHRZBEASEFARSHEENR ; 2) CANSILEZREREESHFHEN. N , TH4ERE RN
EMATL (A RoHS ) .

%5 (RoHS , TH/R ) : TIHFEEELNTH ( 4 RoHS #hff ) . TR (Br) F1TT4E (Sb) BT ( Br 5 Sb A RMEPHNRETBIEREMN 01% ) o

MSL , IEEBE-- EBERFEE ( F4 JEDEC TUHRESR ) MEEFEEE,

B EAIEER S EHAR, #XRERRBE R RE D KRN EMIRE,

BEERAFIESIEHFR. T , S LNERESHU~RBANER —PEHFR. MREE—THE , RHZTEEL 7T, XATEE-BRRIZHBHHTESRMRD,
HRRER - TSR GTAEESHERMT AR, SERETAZEELRF. NRM/EREREBEKAIE , MEFTAFHET.

EEEEAKEFH  ATMHEHLRUNEEAR T ERUZEEZAMAMANR, TINAAMMNIETE=SFRHNES , TI THURERN EWEMEMSEARRIE, TI EEBOTEHF
WEESE=ZAEE. T ELHFEERNSENERKRUARRMEAABNES  BRTHE RN SIANRMMCLES RETRAMENARCESN. T T HEBANELEEETEHE
FE , AtARET20mHE CAS mEREECERHENEEL,

EEAELT  TINAEREEFENFTERTBIAXPEFN TI SFHELE/H TI LMW,

XX R 5 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: DRV3946-Q1
English Data Sheet: SLVSHNG6

www.ti.com.cn



https://www.ti.com/productcontent
https://www.ti.com.cn/product/cn/drv3946-q1?qgpn=drv3946-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSU75
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSU75&partnum=DRV3946-Q1
https://www.ti.com.cn/product/cn/drv3946-q1?qgpn=drv3946-q1
https://www.ti.com/lit/pdf/SLVSHN6

13 TEXAS

INSTRUMENTS DRV3946-Q1
www.ti.com.cn ZHCSU75 — DECEMBER 2023
5.2 BWHHERFR
REEL DIMENSIONS TAPE DIMENSIONS

. ~>‘|<—K0 « P1-»]

R T

& & o|( B0 W

v
Reel X A
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 4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

O O O O OO 0O OO0 Sprocket Holes
| |
I I
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4--q--4 t--7--1-
Q3 I Q4 Q31 Q4 User Direction of Feed
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Pocket Quadrants
B -
ESE S B A0 BO KO P1 w Pin1
L *xa HEH el ShQ E& (mm) E(En‘:\)” (mm) (mm) (mm) (mm) (mm) KB
DRV3946QPWPRQ1 HTSSOP PWP 28 2500 330.0 16.4 6.75 10.1 1.8 12.0 16.0 Q1
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R ESpc il HER Sl | sPQ K& (mm) T1E (mm) & E (mm)
DRV3946QPWPRQ1 HTSSOP PWP 28 2500 356.0 356.0 35.0
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PWP0028T

PACKAGE OUTLINE
PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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NOTES:

PowerPAD is a trademark of Texas Instruments.

N

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

This drawing is subject to change without notice.

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.

Reference JEDEC registration MO-153.

Features may differ or may not be present.
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EXAMPLE STENCIL DESIGN
PWP0028T PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e (2.77) —

BASED ON
28X (1.5) 0.125 THICK METAL COVERED
STENCIL BY SOLDER MASK

N
©

(6.61)
BASED ON
— 0.125 THICK
STENCIL

SRR

}

I

15

SEE TABLE FOR
! DIFFERENT OPENINGS
‘ FOR OTHER STENCIL
1 THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 8X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.10 X 7.39
0.125 2.77 X 6.61 (SHOWN)
0.15 2.53 X 6.03
0.175 2.34 X 5.59

4226687/A 05/2021

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)
DRV3946QPWPRQ1 ACTIVE HTSSOP PWP 28 2500 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 3946

@ 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 Tl'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.

Addendum-Page 1
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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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PACKAGE OUTLINE
PowerPAD™ TSSOP - 1.2 mm max height

PWPO0028T

SMALL OUTLINE PACKAGE

6.6
@ g TYP
PIN 1 INDEX
AREA 26X
| 28 f
10— 1

— =

—] —

—] —

—] —

— — 2X
98 —] —
9.6 —] —

NOTE3 — —

—] —

—] —

—] —

—] —

14— == :i
15 0.30
g 45 28X 519

43 (& 010 [c]a[B]

SEE DETAIL A o
: [\ \ (0.15) TYP
2X 1.15 MAX
NOTE 5
14— —115 2X 0.2 MAX
—] — r NOTE 5
— I | —
— — f -
—] —
—] —
— — GAGE PLANE 1.2 MAX
6.61 —] —1
583 [— — ; """"""" +
— ———THERMAL —
— — PAD
o y A_J 0.75 L L0-15
—] — 0-8 0.50 0.05
—] — DETAIL A
—] — TYPICAL
) — —128
2.77
=207
4226687/A 05/2021
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.

. This drawing is subject to change without notice.

. 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.

. Reference JEDEC registration MO-153.

. Features may differ or may not be present.
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EXAMPLE BOARD LAYOUT
PWP0028T PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

(3.4)
NOTE 9
(2.77)
METAL COVERED
28X (1.5) S\((LMM f BY SOLDER MASK
# 1 i R L 77777 / a
| I
28X (0.45 : 8 N o) 2
H@ : T ! {_@j‘sﬁs& DETAILS
i ; l |
(R0O.05) TYP % | f o| !
1 | |
& B E te o) @ (6.61)
26X (0.65)7 T !
? o ol !
SYMM ‘ 4) i ©.6)
i " M S e 824
o O —=-
SOLDER MASK | (L2 TP
1 ! .
DEFINED PAD (£ &= 1)
@0.2) e o d‘a o | C;j
| | =
W) o+ 4 o s
i o ] w i
‘ @2)TYP
Li (5.8) 4’1
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 8X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK\ fOPENING

EXPOSED METAL

4# 0.05 MAX # 0.05 MIN

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

4226687/A 05/2021

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 SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (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
PWP0028T PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

@.77)
BASED ON
28X (1.5) 0.125 THICK METAL COVERED
STENCIL BY SOLDER MASK
o1 T

28x (045 [ | )

5
(R0.05) TYP

v
26X (0.65) EB

D2

(
- —— ——

T . 661
SYMM - BASED ON
7,7,,f,,7+ = 0.125 THICK
R STENCIL
e
|
|
: &) N
| |
|
i
I
L. ] |
|
wCIJ |~ =« 15
| L 4
‘ SYMM SEE TABLE FOR
! CE ‘ DIFFERENT OPENINGS

FOR OTHER STENCIL
(5.8) THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 8X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.10 X 7.39
0.125 2.77 X 6.61 (SHOWN)
0.15 2.53 X 6.03
0.175 2.34 X 5.59

4226687/A 05/2021

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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