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9.3 STt

% 9-1 B T IREhEE A A T A .
% 9-1. DRV8411A #M# Toftk

Juf 51 JE 1 51 2 =3
Cum1 VM GND BT HLEY VM RS , /MEY 10w F
Cum2 VM GND BUE DY VM 1 0.1uF PR e gt
RnFAULT VEXT() nFAULT AP |, lop < 5mA
RAIPROP!I AIPROPI GND K e BE , 2T 9.4.2.1 LT iR RF
RaiproPI BIPROPI GND K e Be |, S0 9.4.2.1 DL T R

(1) VEXT A% DRV8411A LHISIH , {HIT IRt nFAULT 75 38 VEXT A0l e il B i b i b AL 2%
9.4 FpE Ui A
9.4.1 ELMFIEH]

DRV8411A EHMAEHMFER H #rEyLIxsh 5. 51 AINx F1 BINx 43532 A0 B f % H AOUTx Al
BOUTx. #* 9-2 &/ TNz H Mt .

£ 9-2. H %]
nSLEEP xIN1 xIN2 xOUT1 xOUT2 Vi
0 X X il B [ RSFEREIR A
1 0 0 i BB (VTR ; HOBRAER & b
1 0 1 L H Sl (LR OUT2 — OUT1)
1 1 0 H L IEM ( H OUT1 — OUT2)
1 1 1 L I3 ; RO 5k

AT UK i N BB IE E LR PLSEET 100% (525 ELIREN 2% |, tH AT LUB S N B K 55 A ) (PWM) BASIZE AT AR B A5
. fEH PWM B, RSN (1E M s ) FE s g ok 2 2 e D)4 w o) . Bl , 2Rk RPM 1)
50% IE[FIXE AL , EIRSNE sk PWM “FF)E” BHEN , INT =1 H IN2 =0 ; M4 PWM “5CH” BEA , IN1
=1 HIN2=1.

AL IERAE T B B M AT (INT =0, IN2 =0) o XF T8 BB 1 PWM |, PWM {5 5 it in
F—A> xIN 5, 15— xIN 5IRFHRESE |, 0 S AR,

R 9-3. YL EK PWM =]

xIN1 xIN2 YiHR
PWM 0 1E1A PWM |, HUs 225
1 PWM 1L PWM | 12 528
0 PWM S0 PWM |, B 85
PWM 1 R[] PWM |, 1 52 6k

K 9-1 TR T AL AR H #F. nJRIER A VM Z RG]
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VM VM
It il
|
[ o
Pt o s \ e - , - > - Ny N
[ |
L ] by L T p
= +‘ + — = ! +‘ —
t } | ﬂ L @ Forward drive J t T } ﬂ L @ Reverse drive
¢ b Slow d brak ‘ > Slow d brak
\\¥‘_+_ ey @ ow decay (brake) /L_+__®__+_,4/ @ ow decay (brake)
| (3) High-Z (coast) . (3) High-Z (coast)
ouT1 2008 -9 OUT2 OUTL $ Y ouT2
rrrrrrrrrrrrrr »@’»; ‘\4‘@4—-
-+ (3)-»- =7 - +-(3)- - -

L | L

L
T3l
—->— - <
Tv I

B
| B> g R R
1yl
13,
P

,

rrrrrrrrrrrrrrr e B i e
I I I I
T Lov \ [
Forward Reverse

& 9-1. H R EAE

2 e BRS re EE T AR Y RN BT, B IR BN T AR N IR SN s I, 4 E B AE N SE X I a] DA 1k A .
topap P TALEFr HH oA v BELESE ) A TBD B 8] o G SRAE tpeap ST S 4 51 B0, 0B B e T R 7 . o S F s B T
B, O T T AR R . SR E R ARSI, W HEE N E T VM B R . 12 R E R
MBI FET Bk M.

FEABAEIR I 0] (tpp) A5 NI 5%y A8 A 2 5] SR ARF ) o 22T V) B 7 468 N7 U6 Sk o 1) R G At Py 35038 i 46 4
1B B NPUAS U K st 1] A 7 1k N 51 Db e e s i iy IR AS o B IO A % B R $R BRI P B R T FET Sl ok
Wi 18] ( trise A1 tracy ) o

N A 9-2 SR 1 HHLIRS AR H AR R

IN1 (V) l l
IN2 (V) i |

ouT1 (V)

*—tpp—>*trise>*—toeAD— —tpp—>¢traLL > —tpEAD—

ouT2 (V) :

—tpp—>tra > tpeap—> «—tpp—>*trise>*—toEAD—

& 9-2. H #if FE &
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9.4.2 HL LR IUAIVE Y

DRV8411A 7t AIPROPI #il BIPROPI 5| jl_FAE /1 AT . AR RE , 1E 9 IPROPI YL —3# 5. 1X
S RV A 28 B8 70 AN {68 FH 7 S0 A ) s L S ) b % D 17 0 T RS I S R AL, DRI 9s /N T R T R RSE . A
Bk, IXFE, BFIE RN TR AR B AR al AR A OO T PR R, R IE R S R e AR A B R
PR R AL e T R VR S . 1 9-3 BoR T “HARME Y B E R IPROPI I FE .

XINx

! :4—=—tR|sg —’: :<—tFALL
[ | |
R L
| [ ! |
I A : "
xOUTX (V) ! VAR '\ | !
[ |
I b ot I
:4— tBLanK —V: :4— torr —b:
! | | |
: : Co | |
R N I Ay 1o ——— 1o
: : [ o | e
Imotor (A) : | : I : : |
| ! | o |
| ! [ | | |
) [ | | |
| ! [ | | |
| o1 tes I
| [ > |
| [ o |
______ [ S | |
xIPROPI (V) ! ! !
|
i i
|

& 9-3. ¥4l IPROPI i} 7

9.4.2.1 HR M

IPROPI 7| jil AIPROPI #1 BIPROPI #iith 594 H M+ FE M Zh % MOSFET B IE LI 25d Aipropr TA71T 1
A . AT LMEH AR 1 i L IPROPI # iR . R 24 AR MOSFET H MR AR IR s R IS) | 5 %
W sy AB BRI A IR B &R AR, WNZIEIE R | ey [ANE. Flln , Wb+
HZ0 18 FECIRES |, W IPROPI AP HLA 5 H A — MKl MOSFET H ) HL ARk IE L .

Ipropr (1 A) = (ILs1 * ILs2) (A) X Aiprop (1 AJA) (1)

“CHURE” R Agrr ZHGE S Apropr I RINIRZ . BRI loyr MU AN (A2 SR Z2 AN HE 28 1R 2
R ZR G R o

HUHLHLE BN FET _E A B IR S 2R IIAST | TER5 66 A AN AR Sh R A ffeL |, an P 9-4 Fos . HRILBEZEM fovF
A BIR 25 A0 1 31 K 00188 38 5 il 9 1 A 00 LML e 2L FELIAL WAL 2R 5K 1) A il 90 FEATLSE P o AR S S P o AEIRAT
FER , RPURERAUHIT , JCiR IR | T A SRR I b o (E AT DA DK ) st i 3 g 2
B EH R A WBhE , RO B P AT B A AT BB R, AT R AT RAE
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Control xOUTx

Inputs lLoap

|_
VREF >\T\ | &
ERiaamipstaps
IPROPI - Ny xPGND
Clamp
Integrated e
Current Sense

MCU xIPROPI — 1 IproPI
ADC A Y

AIPROF’I

L]

Verorl 2| Ripropi

& 9-4. AR AL

MoK IPROPI 5| JHIEZ R NS FEFH2S (Ripropr) PAEHE , MR Liprop) FE3UL L L4 H 7E IPROPI 5| il 7= —A
HEC B (Vipropt) e SXKE B AT A5 F FR #E R B 6 42 2% (ADC) ¥ 51 25 IR AE N Ripropr FEL P 25 195 31 14 He B 3447 U
B ] DA B A T 7 B F R R Y Ripropr HLFELAS B K/, DARI A #1045 ADC (A E/E. 4,
DRV8411A 281FiE K 7 — AW EE IPROPI HLEAH AL HLEE | ATAEX T VREF 51 _E Vyrer PR Vipropr » H7E
R B A sk I B A v FELR S R A 1 ADC .

Tl #WAE Vyw 5 ADC ZEIE 15 K Viprop HIE (ViproPI_MAX) Z A% Ed 1.25V BRE. flan , WH Vyw
455V 2 1MV, M Vipropi wax ik 3.3V

AT LA 5 R 2 TSGR T FE IR IPROPI H M.
Vipror! (V) = Ipropi (A) X Ripropi () 2)

IPROPI iy t Hr % 52 A 15 Fi 0K 00 FEL 2% (00 A DS SR IR 1) (tppay) BRI IR TE) 2 48 AR MOSFET Ja Hidin 4 (K
B INx 51 ) 2 IPROPI %yt #E % 525 1 1 AN 8] i 2Z IR SE IR

7E H #f PWM E5 94 |, WERZRAFEIRS)FE R 5208 ( H13h ) 2 M2 B U1k, MBI f i (M MOSFET & kF4:
FE |, HE ZER B A IPROPI it A 2 F= AR AT 520 . Wi 2R INx 5] 1B (1) 2 25 BRI MOSFET (AR 15
9.4.1 2R ) , W IPROPI ¥l 5 NZHEES —FZAH. BRMEMN MOSFET 7ERIESSFEER (£
CHAEM” B UL trise MAIFROR ) ZEFRM AT AEAL S HUE , {2 IPROPI A3 7R I 5 Wi isf 18] py {1 MOSFET
A LT

9.4.2.2 HE T

DRV8411A i FJ [i] 5 5< Wi 18] HL I 4 i 5 SRR ORI T Zh g o XA, S PFREVSAE R A LG L L B Atk
e FLUR A AR AR A1 DL BR 1t R, T JE A B a0 9-5 FR

VmoTor

Control Input } | }
(xIN1 or xIN2) _| I [ [ I

[ | torr | 1 torr | | torF

Bl 9-5. STt A L AT A 5
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@t VREF H & (Vyrer) 5 IPROPI it HHEH#% (Ripropr) W B HILPTH RE (ltrip). PTIEEE 2 Ripropr HL
PHAE A Vyrer 2 F) BB S N 30 EC AR 0 AT LU BIAT L4 A

Itrip (A) X Aipropi (1 A/A) = Vyrer (V) / Riprorr () (3)
W“ZD , ﬁ[l% VVREF =3.3V. RIPROPl = 10kQ E AlPROPI =200 1 A/A , 'JlU ITRIP j(*ﬂ}hj\j 1.65A.,

= Vym = 3.6V i, VVREF Al AR BN 3.6V HIH K. Y Vym < 3.6V I, VVREF I < Vymeo

li] 5 5 T RF (8] FL I 4T 7 SCRE Rk 100% o5 28 BRI |, BRURTE tope MM RS H F 2 AZEH |, T HATR
xINX 51 _E R SN VR A R o LR lrrip BIE |, a0 RN BT [ TE RIT TE] (tope)
(AT A e 7E tope JAIRD | 24 lout BIE ltrip 25 , H IFTE topr FFEEMT A] A 2E N Al 200 /A A0 1 5 02 JRltR &5
( B MOSFET #8518 ) . TE torr ZJG ) PP IOUT N ITRIP , BB PE 4 AR E B B . ik
lout VIAKT ltrip , H P 7E topr FREEITA] NN 55— BUI BN MO E 0 0 . W5 xINX 42161 51 BIRPIR S 2
torr IFIRI N R AEARAY, | T topp AF RT3 R0 70 K 4 20 M i o PO ERBE SN

ltrip HEECE BE R A HFRET ] (teiank) » TR A HIIUERKIET ] (tpeg). PN HBTH Ba B (04T Bh T 76 D) e dan H BBy 1
TR A R AR S M F R T o IX SRR AT B8 R ATL P S B FE L T R L AR AR TR . N BT G Bk S [R] T S
TRIER ZAEA I Byl IR R AT o FEBEAS 25 MR E I FroR I ik b B [B) R SR L8155 L T, 7 IPROPI 5 i 5830 #3
ZHEHCE > 10nF AR | KA BT e IPROPI #t EROBEAS | A2 B B i1 . s E rT iR 35
AT VR AL | (RSB R T BE 2 Ul 1 FE 0 1R 7 FL B % B T

AT DA FH SR IR AT A R R, iRk IPROPI ER: ] GND 1K VREF 5 R % B A& T GND i

WUR 7 AR R BHEA TR E BRI, WFHERE Vyrer M Ripropr » 4 Vipropr 7KZ AL S Vyrer BIE. i
%ﬁi}ﬁ”ﬁ%ﬁ%ﬁﬁ]ﬁ? , VVREF UZ‘@U&LP “@ﬁ(@ﬁt%ﬁ:” %%EP%WJTTEE@ VREF %]Hiﬂ EEJ:E?EWO

9.4.3 {RI HLBE

DRV8411A R , CAFT IR . A s

9.4.3.1 i 1R# (OCP)

BN FET bAoA R0 e 70 BIR i1 B % #0006 388 3k 76 P 3508 PR A A A B 5 2% SR BRIV 2 FET AR IR . G S b e AL B A1) ) e
ZLf ) OCP HUARUE kit 18] (tocp) , WISZEH] H A sHFTA FET J-44 nFAULT 51 & A K H . 76
OCP HEit#l (tretry) IL/5 , WS 2L EHEH . M nFAULT B2 N & HF | 3 HIRE) 8 E IE W BT . g

R RAFAE , WE R SLA Y, W 9-6 s, HER , AN ARELK H A 845/, T — 0k
1EH TAE.

Overshoot due to OCP
&~ deglitch time (tocp) ~a :

Motor
Current

tocp — l— Time

| l——— tgerrRy —— ™
& 9-6. OCP i&1T

EE AR FET b Bk I 25 s . X B RS e 0 0 . LY B B rR ML SR 2 S R 2 S S0 IR S5 T
T VARG ANE P T A 9 1 EE AR I L KT VREF FI IPROPI B I | ‘E#BEEIEH TAE.
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9.4.3.2 #SEH7 (TSD)

R AR B I e A PR AE WA H AR BT FET R4 nFAULT S1IE MR — B RZIREE TR

LERT, Bk A SRR IEAT .

R ZE A AT FTHE NG (TSD) ARSI | )2 B TheEsd e

9.4.3.3 X /E#¢E (UVLO)

HCHAAS R B SHR R 1 BB AT 56

824 VM 51 E R 2T UVLO FRERME IR Vyyo I, #8FH AT sl A H | %l FETS #i2%
M, P ETA A EEEE . 2 Vyy BIETHER T UVLO EJHEIMER |, MIKEIER BT , WK 9-7 Fix.
NFAULT 51 BITE B SEAF N BEIRSIAARHET | R BRI IRIZ AT J5 RO 51 .

2 Vyw #3E OV I, BT REik IR & , JF H nFAULT 51 AR T 4z L PH AT RE 2 RET

A

Vuvio (max) rising ——
Vuvio (min) rising — —

Vyvio (max) falling — -
Vuvio (min) falling — —

DEVICE ON / DEVICE OFF % DEVICE ON
nFAULT / / R
Time —»
& 9-7. VM UVLO =47
9.5 FAFThREE
X 9-4 2G5 TARTINH1) DRV8B41A Tz,
% 9-4. BIFER
MODE 24 H B¢ PR L
TARREA AIN1 B AIN2 B BIN1 52 BIN2 = 324 #°F TAE TAf
IR ThEHEIRAR X AIN1 = AIN2 = BIN1 = BIN2 = i 4{% s °F
A T A AT s 2% HZ % 9-5
9.5.1 T/E=R

2 VM 511 _E o s H R R R R BRI Vgvio Ja » AT xINX 511440 Tk AIN1 = AIN2 = BIN1 = BIN2 = 0 2 4b
PPIRF |, JFH twake CWHR , SFENESIB . BT |, H M. AT AN S R g 0E | SR e

UF RN o
9.5.2 LI FEREARAE

DRV8411A 3 F L FRR T FER S |, DATE IR BN 48 RGN 980 VM 51 R #E. 249 AINT. AIN2. BIN1 A

BIN2 5| BITER 18] tg gep NI AR HL RS, DRV8411A #3443k AN T EIEAR A .

FERERRAESUS |, H AR AR AR RS A B2 ARpEE A, JF LA RSB (luma) IR /NI L%
PEAREESS N i L BEOR B ORI SEZE I T A8 MOSFET . RS AE P A Sy A2 D9 IR P IF i e D0 2 S7 B N\ e
MRAE . FEARATHIA 5] RIAL T v i B BRI twake AOFFEERSIALG , SR IR H e 42817 .
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PLUR I B RS T 33 RN B8 B FRASE 2 1 7~ 9]

CC
b

| | |
——+—Active Mode—n—fﬂlg(eiS—N—WakeupN—Active Mode—»
| | | | |
| | | —
| | | |
IN1 | | | |
| | ¥ | |
| T p)) T T
| | | | | |
: r_tSLEEP_’: r_tWAKE_’: :
PR | | L 1 L
| | | |
IN2 | : : |
| |
t (J | |
| | | | | |
| | | | | |
| | | | | |
| 1 1 < 1 1 |
| ) | jod 1 ) |
OuT1 | | I Hi-z | | |
| | | « | | |
| {
| | | | | |
| | | | | |
| | | | | |
| | | I 1 1 |
| | | 27 |
OouT2 | ! I Hi-z ! ! |
| | | | | |
. . |
| | | | |
| | | | |

A 9-8. HEARAE I N\ FIn B 7

9.5.3 MR

DRVB411A 257518 B W S i 3 N WU = X vl PR 28 R A fan th B sk SO 88 AR AT N Bk T s
IR, Wik 9-5 FRFTIR . 435 R WK 2 ET |, #8425 18 B M =00+ Fpdt N is s .

£ 9-5. R FAICA
e A R e
VM K& (UVLO) VM < VLo falling nFAULT Vi > ViuLosrising
M (OCP ) lout > locp nFAULT R : trerry
KM (TSD) Ty> Trsp nFAULT B3 Ty <Trsp-
Thys
9.6 5| K
9.6.1 AP
&l 9-9 Jeor 1B APAI G AINT. AIN2. BIN1. BIN2 Fil nSLEEP [¥/#i N4
100 kQ
& 9-9. 4 I PHI
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10 7 FFISEEL
&

PR BB 43 145 AR T T1 38R YE F , TI A GRILAERR A e . TI % N5 5
SR IE TS . 2P B  , AR R TRE .

10.1 BB B

DRV8411A M T-H Il B sl gk gzl |, an L M AHZRGIFTR .

10.1.1 #AR

R Par LA L. W BDC B BDC LN A E DRV8411A , AT ATk .
10.1.1.1 ZEH# B YL A

Kl 10-1 \27R T DRV841MA Z4- Ik i3k pL I BB 2 H

Vmcu
DRV8411A
PWM P»LIAINL
PWM »LIAIN2
PWM »L1BIN1
PWM »L1BIN2
] »LInSLEEP
Microcontroller VREF
(McU)
| nFAULT

& 10-1. DRV8411A IR3)j5 3 HALI $L B 7 F J7 2
10.1.1.1.1 Bt ER
%£10-1 FIH T RGBT RIHRAS L.
£ 10-1. i 3H

BItSH FHHE BifE

FLAL FRL I P 7 1MV
AL Se2H FE FH RL 34Q/+8
AL SR PRk L 33mH/Af]
F A7k A8 L IR ItriP 500mA

10.1.1.1.2 S TRE
10.1.1.1.2.1 HBYEFE

fii & DRV84MA K , 58— FE BT BNV ER D E A . Zas vl PWM 3 0 32 B4 Dt 20
i,

ISR AR L e, RIS e o B R LT SRR F AR i .
X Pt B HALARE (v)s B REZN (ny) ATHALA DA (0 sep)
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v(rpm) x n., (steps) x 360° /rot
Fetep (Steps/s) = = m ) :
Ostep (°/ step) x 60 s/min @

10.1.1.1.2.2 BRI 7
BAE LT (Irip) 2 M0 AE— SRl IR O HR . B B JesE T B3t MLTE Ao 2b HER 45 W 1 7 R R B AT RIS
PEAE A R . 3T 500mMA [ Irrep {E, BRI (Rygpropr) I W7 F23E 5 FRbAT i 4.

Raipropi = Reipropi = VVvrer (V)/[ITrip (A) X Aipropi (1 A/A)] = 3.3/[0.5 x 0.0002] = 33k @ (5)

ARG FL PEL IS 5l (1 mT M 33k Q.
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10.1.1.1.2.3 LA

DRV8411A FTiE L L FAFACE , PLa D i el ARG 30 e 20 i 00K 3 20 i3k FL AL
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DRV8411A — —

Microcontroller NC NCI[J

(Mcu) NnFAULT AOUT1[]
PWM P»LIAINL

PWM »L1AIN2 AOUT2[]
PWM »L1BIN1

PWM »dBIN2 BOUT1O

0 P»LInSLEEP BOUT2 I

ADC AIPROPI 2 o pGNDAL

<
ADC BIPROPI & & PGNDB L

R|PROP| A
Ripropi_B

E =

&l 10-8. IXZHF5A> BDC EAL A4 ) S 7Y S F J 2 1)
10.1.1.2.1 BHH-ER
R 10-2 I T RGNS EL.
% 10-2. &K

BItSH i ~BIE
FLF YR L \%Y v
AL R4 HL B RL 7.8Q
AL R4 HL gk Lo 500 pH
HTLISI 7 R FLIAR IRMs 600mA
HLATLE Bl B IsTART 900 mA
Fl bR A% o 3t Itrip 1A
PR FR B HE LR (AETEE ) V1Rrp 200mV

10.1.1.2.2 4N ¥ TR
10.1.1.2.2.1 HAH B

S FH P A FE ) R L PR ik o g UL B0 B AL AT T 5 B4 23 B e 80 (RPMY) o LTSGR , 3 Fll B P ML e 4 15
ERER RIS AR R PWM 5 23 EE R T D% FET. 58 ) st S S In e icd 8 2 R L SR 2 1 LR AR A 22

10.1.1.2.2.2 BRHF

B B (Irrip) A2 AR — SR UREN I e K LR BT HO LI U (B FBLUR (B B LR ) 4 900mA | [A] iz F1
lrrip FELUA PN K T U L. AL lrip (EA 1A BRI, AT 7220 6 Skik#21% 42 3] AIPROPI il
BIPROPI 5| sl B ( Raipropt 1 Reipropr ) HI1E -

Rairropi = Reipropi = Vvrer (V)/[ITrip (A) X Aiprop (1 A/A)] = 3.3/[1 x 0.0002] = 16.5k © (6)

10.1.1.2.3 B Al 4R

Ch1=A0UT2,Ch2=BIN2, Ch3=AIN1,Ch4=BOUT1, Ch6=AIN2, Ch7=A0UT12 Hijii , Ch M7 =
BOUT12 Hiji

26 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8411A


https://www.ti.com.cn/product/cn/drv8411a?qgpn=drv8411a
https://www.ti.com.cn/cn/lit/pdf/ZHCSOS2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOS2&partnum=DRV8411A
https://www.ti.com.cn/product/cn/drv8411a?qgpn=drv8411a

13 TEXAS
INSTRUMENTS DRV8411A
www.ti.com.cn ZHCSO0S2 - OCTOBER 2022

B 10-9. TTHFR AT

& 10-10. B iET

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 27
Product Folder Links: DRV8411A


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/drv8411a?qgpn=drv8411a
https://www.ti.com.cn/cn/lit/pdf/ZHCSOS2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOS2&partnum=DRV8411A
https://www.ti.com.cn/product/cn/drv8411a?qgpn=drv8411a

I3 TEXAS
DRV8411A INSTRUMENTS
ZHCSO0S2 - OCTOBER 2022 www.ti.com.cn

10.1.1.3 BiRFEBEFT
10.1.1.3.1 HARBHBERE

FESKBRBATH , FEALIRE 25 RSB A fi K Y PO PN AR P A PR B 3K St SR 2 B SRR EE AN PCB i AR
REGH . B b, S KL TR 2 S BT DR UK R IR FEHUK T 5 E2 A PCB (L —
B, R A R AR A A2 AR PR P AT L AT

Hm b gy HFERCUE [T IR, AR LAANE PCB S5 M EANEBE AR SCWOIRAS A5 5L AT RESE I I L
ERIDNZFEHL. SR, 9 7 RAFHEDR RO Eedhs | 6 2008 1 & sl 07 Bk 20 SEBR i PCB it

10.1.1.3.2 ThERHEEL

SAFR DR AR E il FET HFHEL Rpgony BRI BRI R RE . PWM JF R T BRI 2h
o, BARBT PWM SR _ETHATT RIS R LS VM L R T

A H I BRI AERCTE I T 2 7 KBUS S

Prot = (HS = Rogon * loutiaus)®) + (LS = Rosion * louraus®) (7)

Hr

* PTOT Z%E'xﬂj%ﬁﬁ&

* HS - Rpg(on) /& miflll FET fyrLEH

* LS- RDS(ON) %ﬂiETJHJJ FET BIHEFH

° IOUT(RMS) AN 3 EE*J_LE(] RMS i@'ﬁb’ e/

Ros(on) FEIREETHmmsgin , PILBEE s A, ThRREI 1 K. ARG SOt F I L A5 B X — R
10.1.1.3.3 #jt gk

Hm R da € A BB R o o EEH T LB A RS S 80E MG AERE . AT, SEBR R SERE T RELL MLAE T
GEE 2, BRSO T PCB 28, Mgk, AL 8 DLL BRI AL F A A T AR o X)) 48 BIX Bl s R HRLIAT AR A 1]
KRS TFEMANERE . AT T AT SRR S R 250 B 2% F

AT T R AR AR AR 07 AR A
HTSSOP ( PWP #f3£ )

« 22 PCB (R 114.3mm x 76.2mm x 1.6mm ) , br#fE FR4 , 1oz ( 35mm 45 ) 5k 20z Hi/E . B L
IAAETBERLT 7 (12 ML FLRH 4 x 3 FES1 , 1mm [AlEE |, 0.2mm E4% , 0.025mm 48 )2 ) »
- TJZ : HTSSOP d 3% ] ~F A P s as . TiZ B8 X A0 5 A AN
- KRB BRI IR AR R 7 I FLEEA T R o R R T AR I T A T AR T AR A
* 4 2 PCB (R~} 114.3mm x 76.2mm x 1.6mm ) , brifE FR4. SMUFH A 1oz ( 35mm 4 JE ) 8¢ 20z
SR . AP REFAE 10ze BEHGE FUAAAE TRORER 7 (12 IR 4 x 3 FEF, 1mm [E]E
0.2mm HE1% , 0.025mm 482 ) -
- T2 : HTSSOP &34 R~F R P gAgs . T2 S mAE R A BT AN
- HEZE 1 : GND i@ FLAGE R 2 AR . B P I E A 74.2mm x 74.2mm.
- REE 2 RSP, EAGER:. ISP E RN 74.2mm x 74.2mm.
- KB WA/NEERIESE AT IS U7, ik TR A GND ST i FLPHE AT G
Beo JEEHPVER IR ST SE2EM Y (5mm x 4.4mm). SR TR T 1R SF A E &, (R IR
SHRFEAAL

10-11 75 7 HTSSOP 4% Rl BRIl 3 10-3 2oR 1 BRI 07 E N3 F AN [RIAROR ST
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& 10-11. HTSSOP PCB HERITi 2
% 10-3. FiF 16 5[l PWP #3H R~ A

AT (cm?) R A (mm)
2 16.43
4 22.23
8 30.59
16 42.37

WQFN ( RTE 33 )

« 22 PCB (R} 114.3mm x 76.2mm x 1.6mm ) , bx#fE FR4 , 1oz ( 35mm 4 5% ) 5% 20z Hi /&% . B FL

INAFAETFHBERF TR (5 AL, 1mm [8)#E , 0.2mm E4% , 0.025mm 4% 2 ) -

- THJZ : WQFN F5358 R <] A2k

- JRE - EE s EE RS L T g KB B S XA B A AR

* 42 PCB (R 114.3mm x 76.2mm x 1.6mm ) , bxifE FR4. #MUFHEE 1oz ( 35mm B HJEE ) B 20z

BHERE . WMFTHARFEE 10z. B FUNAF/E TEZERST T (5 AMdfL , 1mm [E#E | 0.2mm BEiE

0.025mm #I4%)2 ) -

- TiJZ : WQFN F535 ]~ A2k

- FiEE 1 : GND “FHEE S LSRR P T k. B PIRITEAA 74.2mm x 74.2mm.

- RIEJZE 2 VRSP, EAGER:. BIEFH RN 74.2mm x 74.2mm.

- KB /NSRS IESE AT IEhE N7, @ik IR Y GND ST i FLBE AT 0
o RZHEERN 1.55mm x 1.55mm. JiEZBAERL I RSF S5E3AETE (3mm x 3mm). SRR R SE
TREFAAL

K1 10-12 7R T HTSSOP $ 2% pRl L EE BUR B . & 10-4 BoR T 81 BB A BAS RIS
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& 10-12. WQFN PCB #H T Z

#* 10-4. FiF 16 5/}l RTE HEH R~ A

A (cm?) R~ A (mm)
2 14.14
4 20.00
8 28.28
16 40.00
10.1.1.3.3.1 BEAHFLEE

“RAERT FMHEEEBRARS) AR ER K — B TR PLE 2 1 RMS HLIR TAE. A MEERT Roga Al W (4
ZHBREFESE ) WA BE PCB R THIAL . AR EE R ZE0m A . S . B2 E . S FimsE ,
Roa A1 W g wiitk s |, B PCB A & B3I BE R0

90

—— 4 layer,2 0z
—— 4 layer, 1 0z
—— 2layer,2 0z
80 —— 2layer, 10z
70
e
® 50
\
\
—_—
40
30
20
2 4 6 8 10 12 14 16

Copper area (cm?)

& 10-13. HTSSOP. PCB & ZHIEHH 54 mAR A KL R
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17

I\

—— 4 layer, 2 0z
—— 4 layer, 1 0z
—— 2 layer, 2 0oz

LN

2 layer, 1 0oz

14

Wyg (°C/W)

13

12

11

2 4 6 8

10 12

Copper area (cm?)

10-14. HTSSOP. Z&ZHBIHMESH SHERAKIRXR

120

—— 2layer, 2 0z
—— 2 layer, 10z

115

110

105

100

95

RoJa (°C/W)

90

85

80

\

75

70

10 12

Bottom layer copper area (cm?)

& 10-15. WQFN. PCB Z&Z 5 5S4 mAR EIHK< R

34.5

AN

—— 2layer,2 0z

335 \

—— 2layer, 10z

o\

32.5 ‘\
32

s\

g (°C/W)

il N\

AN

30

29.5

29

28.5

10 12

Bottom layer copper area (cm?)

Kl 10-16. WQFN. 4 Z BB G IR IR R
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10.1.1.3.3.2 BER LR

HUHLIR B0 &% AT RE 28 2 R RS KB 26, SBOCHIRAE R RN Eh . X2 F ] petds

o T RAIE LR ENLE S
o FEULAR H 2 0 Rl Dt e B Lk e A R N ) 2 A
o LEA R E O LR R, SRS TR

T Ix eSO, BRI AR E R 2 A, SRS RS (R S AR BRI S — AN R R . BRSO, A
FHILS L Z g g0 Bon G BRI HMERE. A h W ER T HTSSOP #2581 WQFN #2511 10z F1 20z i K fH)
PP X LR E I | R kot B E A ERE . 3T G RSN TR] |, B AR R ;A 8 kg
THERE. KT E KRB K, AR AT X A BE ARSI BE K. X AN B R AR BN T BE A XS ik e
IR , EENE S X SR AEPT 22k . T LKAk RS T RE

100
—— 2layer, 4 cm?
70 | — 4 layer, 4 cm?
50| — 2laver. 8 cm? I
ol — 4Iayer,8cm22 P D g
—— 2 layer, 16 cm A
30| — 4 1ayer, 16 cm? L ]
T
20 et
= AT
—
< 10
B 1A
N7
5 /,/
4
gl
3 //
2 //
1
0.001 0.002 0.005 0.01 0.02 0.05 0.1 0.20.3 0.50.7 1 2 3 4567810 20 30 5070100 200300 500 1000
Pulse duration (s)
B 10-17. 10z i /B I HTSSOP 3545 ZIRHAMHI
100
—— 2layer, 4 cm?
70 | — 4 layer, 4 cm?
50| — 21aver, 8 cm?
ol — 4 layer, 8 cm22 =
—— 2layer, 16 cm 11
—/
30 | — 4 layer, 16 cm? ] ;—==;E e
20
g /§s====%
=< |
9 10 //
\(/ =
5 7 L~
:
L
3 //
2 //
1

0.001 0.002 0.005 0.01 0.02 0.05 0.1 0.20.3 0507 1 2 34567810 20 30 5070100 200300 500 1000
Pulse duration (s)

&l 10-18. 20z Hifi H i HTSSOP 354 EIFEHMFHHL
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200
— 2 layer, 4 cm?
—— 2 layer, 8 cm?
100 | — 2 layer, 16 cm? L
==
70 - il
50 3 -
40 A &
30
g 20
% //’
< L
< L~
i 10
7 Il
5 ~
4
3
2
1
0.001 0.002 0.005 0.01 0.02 0.05 0.1 0.20.3 0.50.7 1 2 3 4567810 20 30 5070100 200300 500 1000
Pulse duration (s)
&l 10-19. 10z 47 R ) WQFN 3545 Z IR BHFH
100 >
— 2layer, 4 cm =
70 | — 2 layer, 8 cm? =
50|~ 2layer 16 cm? =
40 o
L
30 =
A
20 »:
— el
A
-
< 10
<
N 7 i
5 -
4
3
2
1
0.001 0.002 0.005 0.01 0.02 0.05 0.1 0.20.3 0.50.7 1 2 3 4567810 20 30 5070100 200300 500 1000
Pulse duration (s)
& 10-20. 20z i /R [f] WQFN 3545 Z ISR FH
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11 BIFRAH SRR

1.1 KREEHRZE

Fo & S AR A E R A R LIRS RGBT A — IR R R . A EZ M AE R FEE A0, Hk
RAEIN T AR E RS

P R P B SR T MR 36, 00 -
HL LR G 7 R
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141 BHHEEL
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

LR i g Lot g T

@ ® ol Bo W

v
Reel | |
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
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 O O O O O Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
4-—q--4 f--7--%- ‘
Q3 | Q4 Q3 1 Q4 User Direction of Feed
[ . 4 |
T T
AN
Pocket Quadrants
sy oS NpE | 3w sPQ B ﬁ;gsw A0 BO KO P1 w Pin1
| Hf& (mm) G (mm) (mm) (mm) (mm) (mm) %R
DRV8411A WQFN RTE 16 5000 330 12.4 33 33 1.1 8 12 Q2
DRV8411A HTSSOP PWP 16 3000 330 12.4 6.9 5.6 16 8 12 Q1
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TAPE AND REEL BOX DIMENSIONS

B ESp Sl Qg2 M| SPQ | KE (mm) | BE (mm) | HE(mm)
DRV8411A HTSSOP PWP 16 | 3000 356 356 35
DRV8411A WQFN RTE 16 | 5000 367 367 35
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PACKAGING INFORMATION

Samples

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)
DRV8411ARTER ACTIVE WQFN RTE 16 5000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 8411A
PDRV8411APWPR ACTIVE HTSSOP PWP 16 3000 TBD Call Tl Call Tl -40 to 125 -

@ 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.

® | 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.

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.
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GENERIC PACKAGE VIEW
PWP 16 PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

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

4073225-3/J
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PACKAGE OUTLINE

PWP0016C PowerPAD™ TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
. 561yp
6.2
PIN 1 INDEX
AREA
Y — =% ] B
— = ‘ I
— ] ‘ i
R a5 -
4:9 4.55 )
NOTE 3 (I — ‘ ]
— — ‘ i
— — 1
8 1 [}
— === -
5] 45 L 16x 390

4.3 -
& [0.1@ [c[A[8]

SEE DETAIL A
/ Y
; \ (0.15) TYP
\ J
N T
2X 0.95 MAX
NOTES5 | —~ =—4X(0.3)
Y 19
2X 0.23 MAX
I 1 NOTE 5
— S I I I R E—
 E— I— *
231 —] 17 ]
1.75 -
—/ 1 GAGE PLANE
/ {
A L LI —
— —, .5
1 :k J: 16 0-8
DETAIL A
THERMAL 2.46 TYPICAL
PAD 1.75
4224559/B 01/2019
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.

(G20 w N

:

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
PWP0016C PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

NOTE 9

(2.46)

METAL COVERED

SYMM
BY SOLDER MASK

16X (1.5) ﬁ
I

(3.4)

16X (0.45) — (1L.2) TYP
} [IJ‘ | .
(R0.05) TYP
SYMM 1 (2.31)
t—1—-—= | - ©)]
- | — (0.6) NOTE 9
14X (0.65) ;
@0.2) TYP |
VIA 1
\
SOLDER MASK Lo
\ (5.8) \
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK\ /  OPENING
P A —— \‘
I
EXPOSED METAL 1 I }EXPOSED METAL
4# 0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
4224559/B 01/2019

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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PWP0016C

EXAMPLE STENCIL DESIGN
PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

16X (1.5)

f

16X (0.45)

BASED ON
0.125 THICK
STENCIL

(2.46)

METAL COVERED
/BY SOLDER MASK

I
I
I
I
I
I
I
|
I
T : (2.31)
A Y A I __J  BASEDON
1 0.125 THICK
- 4 N STENCIL
‘ ; ¢
T
I
I
O ® O
I
I [ | ;
| SYMM | SEE TABLE FOR
¢ DIFFERENT OPENINGS
‘ ‘ FOR OTHER STENCIL
\ (5.8) | THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 10X

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.75 X 2.58

0.125 2.46 X 2.31 (SHOWN)
0.15 225X 2.11
0.175 2.08 X 1.95

4224559/B 01/2019

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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GENERIC PACKAGE VIEW
RTE 16 WQFN - 0.8 mm max height

3 x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4225944/A
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PACKAGE OUTLINE
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

SIDE WALL
METAL THICKNESS
DIM A
OPTION1 | OPTION 2

I 0.1 0.2

0.8 MAX
LAL* = e
0.05
0.00

[]1.68+0.07 (DIM A) TYP
S 7

—EXPOSED
THERMAL PAD

0.18
0.1M |C|A|B
(OPTIONAL) s 0.050
05
16X o3

4219117/B 04/2022

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
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

] E—

i1
CO g

16X (0.24) T O ! O

e e -—t—- ¢ @9
_ (0.58)
=1 (1) e
12X (0.5) [ /O | ' _
s | (1
%L 1 —
| |
e ‘ G B LB
VIA | _ J_ — -
L) | ‘
5 ! '8 |
(RO.05) 0.58) TYP 4——4
ALL PAD CORNERS | (058) ‘
o pg—
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pgin SOLDER MASK
METAL | fOPENING
| I
| |
EXPOSED— ||
EXPOSED T __SOLDER MASK METAL | /NMETAL UNDER
OPENING N SOLDER MASK
NON SD%II_ZIIDI\IIESDMASK SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4219117/B 04/2022

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
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 13

BRNR XS T

s g Lo
|

METAL/ ‘
ALL AROUND ‘ _ «.7 ] e I 1
| |
|

(R0.05) TYP

|
L \
'd T A
- ‘ - 12
() ‘ ()
16X (0.24) | - ‘
@ /1\17 @ SYMM
- (\}%———4*—— —-—¢ @9
f - I
12X (0.5) | Y ‘ Y !
| ‘.
% ) s
|

L

|
- (2.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4219117/B 04/2022

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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