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=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 iR
PWM 0 1E1A PWM |, HUs 225
1 PWM 1L PWM | 12 528
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e} bl : R il i
— } Do @ Forward drive — T } - @ Reverse drive
* » (2) stow decay (brake) S » (2) Slow decay (brake)
A —————k ,‘—-—4———@———4——f4’ .
R @ High-Z (coast) [ @ High-Z (coast)
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& 9-1. H HrEFKAE

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—
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9.4.1.1 BN LT

FEFFBMr A O b, DRV8411 it B il il JF IR 5 i th LAKE Rpgony FEIRFIRYE , AT IR S] FL 7T 58 KA Ml EL
Uit (BDC) HiML. K 9-3 BoR T — Nl Ezas 44 51 sl . B0 B8z 08 1 #4E |, 154 AINT A1 BINT 3%
B3| F—EHMES INT, JRK AIN2 A1 BIN2 &3] [F —#41E 5 IN2. 250 |, % AOUT1 Fil BOUT1 &4z 3 [H
—H AT A OUT , IR AOUT2 Ml BOUT2 JEH: 3 [H—%i 717 &1 OUT2. AISEN A1 BISEN 4 250 2 21| [F] —He 3t
2o

Wi AISEN A1 BISEN %42 2| 7] — A0 B fH , 00 o] DA A By 15 . xISEN 5] B B R 5 W3 Verip 2211
(0.2V) AT ELE , LABEE IR T

VM

7 .
_L +J_ CauLk
T

T 10 uF

100 nF

DRV841x

INT ————¢
IN2

OouT1

nSLEEP

nFAULT

0ouT2

& 9-3. AT ER:

AT DU A AR G (1B B, AT At ) St BDC ALz il i) e i Thae -
AT R IR

#£9-4 BoRT I

£ 9-4. IH4T H Hrizh

nSLEEP IN1B(|:1\:N)1 o 'Nzém‘l‘;"‘)z M Acc))l:lTT11 A ( A?)lljJTTzz i o
BOUT1) | BOUT2)
0 X X 1= e R T MR AR 58
1 0 0 i) R BE WAT s HAFZA 2 mibd
1 0 1 L H I ( Hij OUT2 — OUT1 )
1 1 0 H L iR (B3 OUT1 — OUT2 )
1 1 1 L L D 5 I 5 ek

9.4.2 B H I

T2 LS A AR T RE 52 2 DRV8AN I FL I T DU RERT R . 0 T ELRU AL , FRIATHR i F T PR rE AL AR s A
P . TRt AL, 2 REUEUE B T RAVAUE F R, R A A PR SR R R R AE FLAL
FURS A

HLJ U D R AT T I PWM BT ALt Irrip FH LG BEE |, HOBGARREIERE B XISEN 51 FLTes:
00 R BEL S 9 ) U 5 200m VRV L EAT LR . ] 9-4 R T DRV84MT HrELAS H R L ALY 1Y (AR DG HILEK
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VCP, VINT —»
xIN1 Pre-
drive
xIN2 PWM
REF (200mV)

& 9-4. ELIL AT BB
BN ISR e P, Z8SREAE tope FREEI TR S TP/ FET SRS2HLMS 3 B 52k , ani&l 9-5

i
T
xINx [
_/:/ —
|
—»!

xOUTx (V)

Imotor (A)

XISEN (V)

& 9-5. FLILIA I (A1 B

23 tope Ja , MRAIEZA IR AN xINX FEH S . SRR IR, BRI AL IR AR g B 4
TIRBPRA IS [ BT VM BT BULEY S sl 3 AT s ML F. iRt INX 2] 51BN ERIR S AE torr IR N K
AL, W topr I TRD A SRIAR B 70 A5 A s A HhRE FECER BRSO -

23t topr Ja , W lout AR T ltrip , H WRIETE tapank SRS 18] J5 BEN 55 — AN SRS s 2 s | FFEEm [a]
A torre

Bk R T E A L 1 s
Rsense = 0.2V/ltrip M

A AR 1 Q AIEEE | B DB A 200mV/1 Q = 200mA.
WERANTE BRI, xISEN 5| JiI N B BiE R3] PCB #:H1)2 .
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9.4.3 Ry HLEK
DRV8411 Z | ARy , LB IR R kst it
9.4.3.1 11 tR# (OCP)
BN FET b A0 e 70 FIR fh1) R e #1060 08 1 7 P 350 PR 1R A A0 B 3 2% SR BR A 22 FET MU REIR . G0 SRtk F e BIR 1) ()
SEIE)E IS OCP FroRUg ki (] (tocp) , W25 H M AT FET J6 nFAULT 5| E A7 8RB, &
OCP FHilM (tretry) )5 , WS #K 35 A . BEES nFAULT FRRAR AR ST | JF HIKSh 28 2 1w is1T. ik
WA SRAZAE , W E R B, & 9-6 Fin. 1HERE , RARNEERIER D H A S5 | i — Mk
1EH TAE

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

Motor
Current

L .
tocp —W le— Time

| i ——— tgegrRy —™
& 9-6. OCP izf7

FEEAACON FET b BBk I 20 IGO0 o IX RRAE Bt R BE . FRLRUAT % B FED L G 2H R A 2 T U I S
XISEN 31 JIIEEE K 1 — N Vocp 1sen 18 7€ ISR i ik 7] B, DUEAE VM B R BUIREL XISEN 5] 1 L 1)
Rsense FoFHEL m i SR BLAS MRS o

9.4.3.2 #5EHr (TSD)

U R IR T 2 A RS, S22 H B P BT FET 366 nFAULT 51 B NIKEF. — B NI E T3
AR, B E KR IET.

WFAZ A A AT N (TSD) RSB |, MR TIFE & B R BABEIR L T 0B AT %A%
9.4.3.3 X /E#{E (UVLO)

24 VM 51 E R 28T UVLO FRERME IR Vyylo I, #8FH AT s <45 H | #ith FETS 2%
M IR A N EM S . 2 Vyy BIETHE ST UVLO ETFRIER |, KRR IEW ST , Wk 9-7 Fiix.
NFAULT 51 BITE RS S AF N REIRSIOMARET | HFE IO IRIZAT Ja R 51 .

2 Vyw #3E OV I, WS AT REiE LA E , I H nFAULT 518 A9 T 43z L PHL AT RE 2 BET
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A

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

Vuvio (max) falling — —
Vuvio (min) falling — —

DEVICE ON / DEVICE OFF / DEVICE ON
nFAULT / / R
Time —»
& 9-7. VM UVLO iZ1T
9.5 B ThRBAE K
F 9-5 W45 T AT/ 4H ) DRV8411 ThAgMi .,
% 9-5. BATHER
MODE K4 H # LB
TAERER nSLEEP 3| Iy P T T
(G IhFEMEAR A 5 nSLEEP 31 /(% H°F
b 2, 5 SR AT AT b 2 wHH% 96
9.5.1 TR

4 VM 31 F 58 R RS R BRI VLo~ NSLEEP 31 RIAL T HOT-IRZS . twake R ZJG | SHORE IS

A FEHAEEUE | HOMF. HUGER AT RS AR B | AR HE S R

9.5.2 R FEHEARAFE

DRV8411 S SCHFIRDIFERE I, AAEIRBD G ARBEF I > VM 51 I R A . W] OB IE B E nSLEEP = 245K
BT IR e eep THORORIEAN LA

FEMERRAE AR, H MF AATZR . A ER R A AN BB IZ B A L, JF HLas PR ARSI (lymo) IR/ BT LS
PSR SS T L BRI PR FFEEZE I T A & MOSFET . WIRASH7E nSLEEP 5| DAL Tl i, D 2> SLRTEA
MERRAR 0. #E nSLEEP 51 JAIAL e fo P (I TRIEIE twake MIFFEERSTRLIG |, @ 0FR e 4 IR H 84T .

PUR I e LR 1 3 A T IR IR AR 2 A 7 191
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9.5.3 MR

DRV8411 a5 £ 18 2 b i itk Nt IR ORI s A A 1 A R 3. WA TR (0 2 AT 0 B g etk

I
——+——Active Mode:

| |
—_—

IN1

————Pp+—

Sleep
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L

|
—p—\Wakeup
|

I
»+——=Active Mode—»

IN2

|
e—ts eep—M™

2D

£Q
)7

—

r_tWAKE_N
1

ouT1

ouT2

Hi-Z

£C

A

)7

Hi-Z
CC
7

4

A

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

UL, WK 9-6 TR . I AR K ARAERT , SF IR R AR O EET R AT S
£ 9-6. MEFKMHLE

R A RIS

VM R JE& (UVLO) VM < VUVLO,faIIing nFAULT

ol ( OCP ) IOUT > IOCP nFAULT

MW (TSD ) T,>Trsp nFAULT
9.6 7/ FIA

9.6.1 FHEHFMA

&S
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E ijjiiﬁ : tRETRY
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Thvs
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10 5 RIS

#E

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 MABE

DRV8411 H 1A kil B sl gk izl |, an L M HZRBIFTR .

10.1.1 BLEI S

R AT LU A L. W BDC Bt BDC HALM A B DRV8411 | AT firik .
10.1.1.1 ZEH# B YL A

Kl 10-1 o T DRV8411 #e 0k ah 5 ik HAL I S Y R

Vmcu
DRV841x
PWM »L1AINL
PWM »L1AIN2
PWM »L1BIN1
PWM »L1BIN2
6] »LINSLEEP
Microcontroller
(Mcu)
|

& 10-1. DRV8411 IR Bt LI S8 24 57 F SR 3 K]
10.1.1.1.1 BHER
® 101 FIH 7 ARGt it A S E.
£ 10-1. ®BiHSH

BItSH HiE A 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 £ RE
10.1.1.1.2.1 HBYIEFE

fic & DRV8411 i, 55— 0 75 Bhf 5 B 5 I AU RS b ) o a8 nT ] PWM $52 OS2 R4 20t 20 gk A
Ko

ISR H AR L, RIS e o B R LT SRR F AR i
X Pt B EALARE (v)s B REZN (ny) AL A (0 sep)
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v(rpm) x n., (steps) x 360°/rot
Fstep (Steps/s) = - m ) :
Ostep (°/step) x 60 s/ min "

10.1.1.1.2.2 BRHF
BEAR IR (ltrip) AR —SH IR F K . M B e T B3 e & Pt ui e Dt ) 7 & R B8 17a
AR . AT 500mA ) lrrp 18, I (Rsense x) FE IR 3 Prosit AT it 5.

RSENSE_A = RSENSE_B = 0-2V/|TRIP =0.2V/0.5A = 400m Q (3)

ARG FL PRI % 54230 (1 PT FIE 400m Q
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10.1.1.1.2.3 LA

DRV8411 A il LA ML E , DL e bt p el R s A b A SR sh b Bl

© bR

U8 R Y tia | B

o BRIETESCT b i N

10.1.1.1.2.3.1 £28E1T

AR, AP (BB AR ) PR —MBRIEeT | PIASEE 2 m KRy 90°. 48
A A [ A1 PR SCIUL ) B SR KD R AR S, WA R AR AR R

P A PWM S BENE] AINT. AIN2. BINT F1 BIN2 5IJH_E (W1 10-2 fios ), JFHERSIEHNAEIE R (FRW)
A I (REV) B FizfT.

A
T
—>: Phase :4—
; N,
|
AIN1 : >
| | | |
|
|
|
|
AIN2 + >
| I | | |
L | I |
I | | |
I | | |
I | | |
BIN1 I ! | ! >
| I | ] | | | |
| I | | | | | |
I t | —
I | | |
I | | |
BIN2 ! | : ! >
| I | | | | | |
| I | | | | | |
| t | —
AOUT12 FRW | AOUT12 FRW |
AOUT12 : ! : ! >
| AOUT12 REV | AOUT12 REV
| |
| T | T
| I | | | | | |
1 | | |
1 | ! |
BOUT12 FRW | BOUT12 FRW |
BOUT12 ; : ; : >
: BOUT12 REV : BOUT12 REV
| t | —
| | | | | | | |
| | | | | | | |
Time —»
B 10-2. 4253t 7 E
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10.1.1.1.2.3.2 HUEFWR FHIF28EfT

PR, =R (1EM ., RABGETHRN ) 21217, LUk T A E A 2b 2 B 2 A1
AL E . EATIRZS SUVF EEAL SR P ) FRIAT RO T 25 OA. XAt ool F T iy i~ 2D i I

PEH A PWM S JEINE] AINT. AIN2. BIN1 AT BIN2 511 E (@l 10-3 frax ), FF HIKSSAAEE R . )
AT T BT

A > 45
: Phase
AINA : -
T | >
| | | | | |
| | | | |
| | | | |
| | | | |
AIN2 | | | | | .
T T T T T >
| | | | | | | | |
| T T | | T T | |
| | | | | | | | |
| | | | | | | | |
BIN1 I I I I I I I I I >
| | | | | | | | |
| | | | | | | | | | | | |
+ | | | | + + | | | | ————t—
| | | | | | | | | | | | |
| | | | | | | | | | | | |
BIN2 | | | | | | | | | | | | | _
= : | : : = : : | : = : | : : = : : | : = : i
21 [ I N A N A E R B O A
(@) T T o' | | [e) T T o ! | | I O
O | AOUT12FRW | O : : : : O | AOGUT12FRW | © : : : : o |_
AOUT12 T T T T T T T T T >
Lo Lo AOUT12 REV Lo Lo AOUT12 REV |
| | | | } } | | | | — |
| | | | | | | | | | | | | [ | |
| | I I | | | | I I | | |
| | [ . | | | | ' . | | |
| | BOUT12 FRW | | | | BOUT12 FRW | | |
BOUT12 | 1 1 | | 1 1 | | »
] | ] ] ] i i | ] ] ] ] i
I S0 1 1 1 | BOUTI2REV | &1 1 I 15 | BOUT12REV
| < | | | [P \ \ < | | | | < \ \
T o | | | I O T T o1 | | o T T
| 1 O | | | 1 O | | | 1 O | | 1O | |
| | | | | | | | | | | | | [ | |
Time —»
B 10-3. HREZER T bkt r A
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10.1.1.1.2.3.3 [BE T FHIFH8EfT

RPN | Rl &% 0 T 15 sz RS (65 BDC B8ah , #i0 “HilsiBial” ) skl OA R
e, AL (IR SRS SRR ) 2 I8 AT , DR T DA A 42D AL E TR R ]
A . PRI IAR S Fo VF UL SR T I RIS SRS OA. IR EOE S 7RI D bR A, mTREA B T o6k
DL AR
fetildets PWM SRS AINT. AIN2. BINT Fil BIN2 511 E (W1l 10-4 for ), JF HIKshasfE IR R AA
HZH AT EAT .

A —»i  45°
; Phase
AIN1 : R
T ] T T T >
| | | | | | | | |
| | | |
AIN2 : : : : »
] T T T T >
| | | | | | | I |
| T T | | T T I |
| | | | | | | I |
| | | | | | | I |
BIN1 I | | I | | | | | >
| | | | | | | | | | | | | ]
| | | | | | | | | | | | | [ I |
+ + | | + + + | | ——————
| I | | | | | | | | | I |
| I | | | | | | | | I I |
BIN2 | I | | | | | | | | I | | _
Wi w0 W w1 iwi
w
X | I I I X | | | 1 | | X | I 1
s T T = | | | T T g [ 2
@ | AOUT12FRW | @ | | I @ [AoUTI2FRW [ @ F & | o
AOUT12 T T T T T T T T >
Lo b AOUT12 REV Lo Lo AOUT12 REV |
| I I | " " | | | | " ) |
| I I | | | | | | | | | | | I I |
| I I I | | | | I I I I |
| I ] ] | | | | ] ] I I |
| | BOUT12 FRW | | | | BOUT12 FRW | | |
BoUTIz |t
| g | | I Y [BOUT12REV | ¥ 1 | | 1Y | BOUT12 REV
| = | | | \ \ = | | =
T o | | | | é T T o | | | | o T T
| | @ | | | @ | | | | o | | ja | |
| | | | | | | | | | | | | | | | |
Time —»

B 10-4. BIEZER T B 2P 7 E

10.1.1.1.3 PLAH Eh4R

Ch1=AIN1,Ch2=AIN2,Ch3=BIN1,Ch4=BIN2, Ch5=A0UT12, Ch6 =BOUT12, Ch 7 = AOUT12
HJ% , Ch 8 = BOUT12 ik
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A 10-5. Ft &S HEST

B 10-6. PUEFER T #1223 rpLF Bt ia T
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10.1.1.2 XX BDC A4/
K 10-8 &ox T AT IEh ¥4 BDC ML DRV8411 [ AR F .

Vmcu

PWM

VM

PWM

w)
=
<
[0 g
i
[
<
VM———7—O

PWM

PWM

(o]

Y YY VY
=)
=2
=3

Microcontroller
(Mcu)

10.1.1.2.1 #iER

*10-2 5 7 ARGt it A S E.

& 10-8. IXB) A BDC HEHLAIA I S8 2 N

#10-2. %itsH

BItSH HifE ~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 AN F TR
10.1.1.2.2.1 AH 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

BRI (lrrip) A2 AR — SR IRBN I B K. 1 T HPLA B LI ( BB ) 9 900mA , [RIILIEF
lrrip B HLT- NI K T IEE . ABLERER lrrip (4 1A, BIBL, AT FE 4 Rk FERF] AISEN A

BISEN 5| JA sz i BH. ( Rsense_ A H Rsense B ) HIE -

RSENSE_A = RSENSE_B = 0-2V/ITRIP =0.2V/1A =200mQ

10.1.1.2.2.3 /20 H

NPAGHEAENERE AN A6 2

© R TTIF
© AR

(4)
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s BEINFE AW

o REEIEIITEIRS A A E

i L BHAFE B T R 5T |rms 2 * Ro FEMZRBIAF |, WE(E HLE N 900mA , RMS HLHLHLYE v 600mA |, A il H BH{H
N 200m Q. KL, KB ( Rsenseq2 A Rsensess ) FEBL 72mW (600mA? x 200m Q = 72mW). B # HLji H
FF s, ShEERGE I .

FHL FH 25 38 7E — 5 I A SR I P VO Bl Y B A e O Zh 2, i T Eim A s | ShR R S Beg. e iRk (PCB)
5H A koo E I, NSNS E . X AR ST, N B R 2 R G 0 S BRI R BE R DA K Th R
MOSFET , [AAiX 6o F il ¥ & i ihar .

FH T 2 2% B BH 25 LU b v v FHL A8 B8 K HL SR B o, IR S 0 o P A2 2 e RS 0 1 s R e b 2 Ta) R B 2 M b v R FHLAR . 3X
AL T o B A ORI .

10.1.1.2.3 S A 2R

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

K 10-9. THFRAT
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& 10-10. BT
10.1.1.3 BiHFEFET
10.1.1.3.1 FRBH B

FESKBRBATH , LIRS A TSI A i K Y O P AR P A PR B 3 Sl SR 2 BB L AN PCB i AR
REGH . FeA b, e K AL TR S LT DR UK R IR FEHUK T 5 E2 A PCB A H—
R A R AR A AR AR PR P DA L AT

Heym b4y tHFERCUE ([ T AR, AR LAANF PCB 5 M EANBE AR SCWOIRAS S5 5L AT RS I I AL
RN FEH . SR, O 7 SRASHERR A | 06 2008 I B A 0 FoR 0 M SEFr i) PCB 51t

10.1.1.3.2 ThFEHL

af D Z AR b FET fPHER Rpgony BRIV ELIR DI E . PWM JT SRR 2 S BUR B 1 )
F o HAARRRT PWM SR, b FRTR B TR DL & VM ELJR T .

— A H I BRI FRAERCTE 2 5 KBUS S

Pror = (HS — Rpsion) * lout(rms) )+ ('—S — Roson) *lout(rms) ) (®)
N q:‘

HS - Rps(on) /& Fiflll FET fALFH
LS - Rpg(on) A2 fif FET )ikl
loutrMs) A& REINE AL RMS i i HL i

Ros(on) FEIREETI Mg in , ISR SR, DhR ARt 1 K R Ak 555 K L b 0 FE 3K — R
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10.1.1.3.3 #utkE

Ha R AR E ML EABERIE R o FZ T LU A IREh 45 B0 S IR R . AN, SEPr RGEERE W] BE UL (E B
Gz RAREOUIGR T PCB 28, Mgk, i fLECE DL HCHIR 5 B RO AR T AR - SR ah % UK SR 52 R I 8]
KEZW M IFERANERE . AT T AT i RS M A i B 2 1

AR B R e R AR HE O ELAF R
HTSSOP ( PWP #}3% )

+ 22 PCB (R~} 114.3mm x 76.2mm x 1.6mm ) , br#E FR4 | 1oz ( 35mm 4 &% ) 5t 20z /&% . L

AFAETBAREL N 7 (12 N ALRH 4 x 3 FES , 1mm [A]EE |, 0.2mm B 42 , 0.025mm 4852 ) »

- T2 : HTSSOP %% ) <F A~ Th sias o 102 78 4 X 7247 B A BT AS ]

- KR et I SRS A B ECRR R T O (0 FLEEAT G o R R T AR I TR A Th AR T AR A

* 42 PCB ( R~} 114.3mm x 76.2mm x 1.6mm ) , FrifE FR4. SMUAFHEHEA 10z ( 35mm 4 JE % ) 5 20z

B . NFTHARFFIE 10z. ST FUANAFAE TRORER T 7 (12 NI FLRA 4 x 3 %, Amm [E]#E

0.2mm E4% , 0.025mm 48 E ) .

- T2 : HTSSOP 2 ] <F AV~ [ HHA S o T02 4 [ AR B A BT AS ]

- HA)Z 1 0 GND i fLRGEE R EER AL . Eath P I AR 74.2mm x 74.2mm.

- HA)ZE 2 0 BRI , EGERE. BRI 74.2mm x 74.2mm.

- KB W A/ANYEERIESE AT IshER N7, sk [ TR A GND ST i FLBE AT 0
o JEEBIVER IR ST SEEAM Y (5mm x 4.4mm). BSR4 0 1) R~ AR E , EREERER KR
SRFEAE

K 10-11 IR T HTSSOP 235 (Bl - ER AR R« 3% 10-3 SR 1 AR 05 I IR AN R AR R ST o

& 10-11. HTSSOP PCB EiEITi 2
* 10-3. FF 16 5[ PWP 33K R~F A

HEAR (cm?) R~FA(mm)
2 16.43
4 22.23
8 30.59
16 42.37

WQFN ( RTE 33 )

* 2JZPCB (R} 114.3mm x 76.2mm x 1.6mm ) , Frifk FR4 , 10z ( 35mm /5 ) 5% 20z 5% . HFHT 1L
AT EBE RS (5 A5, 1mm [Al#E |, 0.2mm H4% , 0.025mm #1452 ) «
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- T2 : WQFN H25 R~ R 28 .
- JRZE - B E s E RS L T E R . RIE B XA B E AR

* 4 )2 PCB (JX5f 114.3mm x 76.2mm x 1.6mm ) , f5#fk FR4. MUSFIH A 10z ( 35mm i1 JE R ) 5 20z
B . NPT RFETE 10z. B FUNAFAE TE2E RS (5 AN AL, 1mm [E#E | 0.2mm BEiE

0.025mm #iHE)Z ) -

- THJZ : WQFN $13E R~ A £k .
- a2 1 : GND “FiE i fUAE B N~ R T RGER: . BESPIEATHAA 74.2mm x 74.2mm.

- AE 2 0 YR, EHGER. BESFIEIEmAN 74.2mm x 74.2mm.,

- JRE WENUSIREESE | AT IRshEs U7, ik | TESA Y GND S faE fL P AT HGE
o IREBFREL N 1.55mm x 1.55mm. )2 BEVER RS S (3mm x 3mm). JEEBEE R
TREFAAE

10-12 Sy~ 7 HTSSOP 32 ML AR B % 10-4 R T B B A A RO ST .

K 10-12. WQFN PCB & T 2
* 10-4. FT 16 5|}l RTE HERR~F A

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

10.1.1.3.3.1 JE &1 88

R KRB LIRS B AR — B (A A LULEE B9 RMS B LA AR R T Roga A1 W g (45
FHBEHCRFES ) WfThE PCB RGN . B S A 28 AR . MmO, REMZ . -7 i )E |
R ya Al W g B/, W] PCB A1 Ja) A E BE LR -
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90
—— 4 layer, 2 0z
—— 4 layer, 1 0z
—_— 21 , 2
80 — Dlayer. 1oz
70
1
= \ \\
& 50
\
\
\
40
) I —
20
2 4 6 8 10 12 14 16
Copper area (cm?)
& 10-13. HTSSOP. PCB %5Z I #FH 54 H AR B 11K R
17

— 4 layer, 2 oz

—— 4 layer, 1 0z

— 2 layer, 2 0z
16 —_—

\ 2 layer, 1 0z
15
g \
® 14
>
13
\
\
12
\
11
2 4 6 8 10 12 14 16
Copper area (cm?)
&l 10-14. HTSSOP. ZZBBEBIHESH SHTERMAMRR
120
—— 2layer, 2 0z
115 —— 2 layer, 10z
110
105
—~ 100
=
o
< 95
< .
r \
© 90
\
85
80
—
75 ———
70
2 4 6 8 10 12 14 16
Bottom layer copper area (cm?)
&l 10-15. WQFN. PCB 52355 FH 540 AR ] % &
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34.5

34

33.5

33

32.5

32

31.5

¥yg (°C/W)

31

30.5

30

29.5

29

28.5

— 2layer,2 oz

—— 2layer, 10z

4

6 8 10
Bottom layer copper area (cm?)

12 14 16

& 10-16. WQFN. £ = BEREHMESH S WmRE KR

10.1.1.3.3.2 BER LR
HALER B 7% 7] BE 2B B R I BE S IREN 264, SRR RN W NS . XK T RE TS

o T RAIFE LR EUE S

o FEULAR 2 — 0 Rl D e M R L i A e A R N ) S A
o LEA R E O LR R, SRS TR

N F X S SAE O, B T T AR R B R S 2 A, IXEN RS R A RE I S — MR R . TEBRSE LR,
A EER T HTSSOP &3 41 WQFN 25 1%) 1oz 1 20z 441 J&5i )

BHITBEL Z o ya LGS EIIRMERE .
BRAIABH T XEEEREZY] |, Fa bk o BAT S A AR e

Xt A IR TA] , EF AR RS At 3 p e

TRPERE . T EAHIIRB Ikl HLES AT SR AT 20 IR BE ARSI BE K . XIS R R AR 1 B A XA ik R
TR A 0, 2 ORI 4 (X S B AR BT Rt 2k o 7T DU Bk A AR S P RE

100
70

Zysa (°CIW)

w b~ N

1

0.001 0.002 0.005 0.01 0.02

—— 2layer, 4 cm?
—— 4 layer, 4 cm?
—— 2 layer, 8 cm?
—— 4 layer, 8 cm?
—— 2 layer, 16 cm?
—— 4 layer, 16 cm?

i\
\
\
\

1

\
\

Yl

0.05 01 0.20.3 0507 1 2 3 4567810
Pulse duration (s)

20 30 5070100 200300 500 1000

B 10-17. 10z 4175 R HTSSOP 33545 EIREHFHHL
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100
— 2 layer, 4 cm?
70 | — 4 layer, 4 cm?
s0l — 2 layer, 8 cm?
—— 4 layer, 8 cm? Py
40| — 2 1ayer, 16 cm? =
30 | — 4 layer, 16 cm? | =
20
— ,—’=%
< =171
= //
€ 10 =
s 1
N7 |1
’
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)
& 10-18. 20z 4 R[] HTSSOP 31345 Z IR AFH T
200
— 2 layer, 4 cm?
—— 2 layer, 8 cm?
100 | — 2 layer, 16 cm? Ly
==
70 s =
50 o -
40 A =
30
g 20
% //’
< P
< L~
5 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)
& 10-19. 10z 7[R [ WQFN 334 B AR
100 >
—— 2layer, 4 cm -
70 | — 2 layer, 8 cm? — =
50|~ 2layer 16 cm? L=
40 L
Lt
30 7
A
20 »:
— ///
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 477 /T WQFN 3345 R EHFHHT
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10.1.1.4 R Gk YL I 5) a5 5] AT B9 Z IR b7
XL F ISR FH PWP R RTE 3525 (¥ Uil F 35 R

i 5 fias , DRV8410/11/11A 2%+ 5 DRV8833 Fil DRV8833C 5l JHlxf 5l i 7% . FAh kI i 2 it it v 2 IR 5 2%
HA5 5 DRV8833 1 DRV8833C JAul i3 )R ~f .

M F 5 DRV8833 KA AFRT | FH 7 BAE BT SO Aok P iR AsE 28 (VINT) Flr 22 (VCP) B A S 1 B
N DNP (171 E ) D,

5 DRV8833 fll DRV8833C —#¥ , A T H A1 I P B r IR Sk ey 200mV. BT FE RS UHEMF] |, BRI RS
SR LU A DRV8833 i HoAth A AH [F] 5| BHIHEZ (1) 48 Bhii 5K 2h 25 5 v AH R xISEN L FHAR .

DRV841xPWP {ii FH )& %5 ] ~f 7] LA 55K ] HTSSOP %1% () DRV8833 Il DRV8833C #H[H , /& 10-21 F1l&]
10-22 iR

DRV841xRTE 4} 25 )R ~HW 5K 3mm x 3mm QFN 3545 DRV8833C Al HAth fit N 75 () A% 14 He 2%

nSLEEP —» [] 10 — EVBS_H — 16 [ J€—AN
OO nroutt []>2 IC C| 15 [ ) €—AIN2
LAVAVAYS) AISEN [] 3 | | 14 ] VINTg_
Raisen OO aout2 ] 4 ' Thermal ... 13 |3 GND® g 100nF ¢
OO Bout2 []s |~ Pad <l 2w _§3 ¢ o
AN\ BISEN (|6 | | ] veP &
Ressw QO BouT []7 | x| 10 [D€—Bmn2——cy
énFAULT s = T T 9 [J<—aBINT
Vmcu
— GND
& 10-21. DRV8833 £ R~
nSLEEP —» [] 10 — Ts‘lo”_ 16 ] <€— AINT
OO aroutt []>2 IC’ C’| 15 [ ) €—AIN2
LAVAVAYS) AISEN [] 3 | | 14 [ J Nc 2.
Rusen OO aout2 ] 4 ' Thermal ... 13 |3 GND¥ ¢ 100nF ¢
OO Bout2 []s |5 Pad <l 2 [ w_$3 ¢ oo
AN\ BISEN (|6 | | 1 |3 nc Towe
Raisen OQ sBoutt []7 e ,::;I 10 ] <€—BIN2 Cauik
énFAULT s = T T 9 [J<—aBINT
Vmcu

— GND

Bl 10-22. DRV8410/1 338 R~} 32545 JH 1)
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11 BRI

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
RGN T AR ELRA

P R P B SR T MR 36, 00 -
HL LR G 7 R

BRI R B

ORI HLBL R GE2 Iy %5

T ) LR A0

(IR (AR TR B 3L )

HL LB 7

HL U5 P LU SR 1 LB U T SR % T AL . ISR R B R A | RGE SR L
HL S SR KR R TR R . 4GP B KR K AR A, LRI (AR, JF LT DLBR AR
KA.

R ARR S R, (F 8 TEHE AT R S5 KT A N K B 2.

ok

Parasitic Wire

Inductance
Power Supply * Motor Drive System

™ v

<+> +] i Motor
— N Driver
’ A
GND

Local IC Bypass
\ Bulk Capacitor Capacitor

B 111, HrAMER IR T LIRS R G B i B
KRB A I RUE F R N T AR, DASEAE FEML IR R A% e R I SR (A

11.2 HIFRZERF

N DRV8411 it B A i & T . fETEIN VM 20T, BUr i N5 5 R 2 W DL Z 1. /24 VM it n 2]
DRV8411 J& , iZas IR AR I 4% 11 51 IR THRIZAT -
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12 A=

12.1 fifRHIEE

HT DRV8411 #a O T fe IR S K LA T2 MOSFET |, BRIt |, SR BV & A6 vt Aah s o i E .
MM T — WA R e . BRMREWNNELZER | 55 RN TN AL 555075 BB AT e 42 32

VM % GND N K ESR M & A2, EIU# ] X5R Al X7TR BRI A 2% .

VM 5 L2 3% N OB B R T RE ST 28 LF AL B, DUR AT RE ek b 20 Hi UK

VM HLJR K758 5 B S 28 1] DU M H 25 2 ol L AR L 25 28 | (H N R AT RESE I B8 1FCE | DA KPR U/ ) [m] %

o

VM. xOUTx F1 GND 35| A& #:35 W IRt | SR 5 e B Bt i R . X T axX seb 2k | wififi

JEE&RATER (W7 ) .

GND N B 8% #5 PCB #Eith 71 L.
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14.1 BHHERF R
REEL DIMENSIONS TAPE DIMENSIONS
4 [ KO [« P1-]
RIS T
of o ol B0 W
Reel | L 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
v 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 O OO0 Sprocket Holes
| |
[ [
Q1 : Q2 Q1 : Q2
d==q-=1 t-—1T-—1-IH ﬁ
Q31 Q4 Q31 Q4 User Direction of Feed
| w A | v
T T
AN
Pocket Quadrants
e e wum | M SE B ﬁ;?sw A0 BO KO P1 w Pin1
E i Ef& (mm) G (mm) (mm) (mm) (mm) (mm) %R
DRV8411 WQFN RTE 16 5000 330 12.4 33 33 1.1 8 12 Q2
DRV8411 HTSSOP PWP 16 3000 330 12.4 6.9 5.6 16 8 12 Q1
DRV8411A WQFN RTE 16 5000 330 12.4 3.3 33 1.1 8 12 Q2
DRV8411A HTSSOP PWP 16 3000 330 12.4 6.9 56 16 8 12 Q1
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TAPE AND REEL BOX DIMENSIONS

B ESp i) Qg2 M| SPQ | KE(mm) | %E(mm) | HE(mm)
DRV8411 HTSSOP PWP 16 | 3000 356 356 35
DRV8411 WQFN RTE 16 | 5000 367 367 35

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)
DRV8411PWPR ACTIVE HTSSOP PWP 16 3000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 (8411, 8411A)
DRV8411RTER ACTIVE WQFN RTE 16 5000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 8411 -

@ 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
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

INSTRUMENTS
www.ti.com




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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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

:
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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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