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7 RIFHE (FEZ)

40
35
30
25
20

Current mirror total error (%)

Current mirror total error (%)

—— -6 standard deviation error (%)

—— +6 standard deviation error (%)

0.2

0.4 0.6 0.8 1 1.2
IOUT current (A)

1.4 1.6 1.8 2

7-5. BRIS—ORT—U U JHE. VM =1.65V~3.3V

—— -6 standard deviation error (%)
—— +6 standard deviation error (%)

0.2

0.4 0.6 0.8 1 1.2
IOUT current (A)

1.4

1.6 1.8 2

7-6. BRIS—DRT—VU 2V JHEE., VM =3.3V~11V

10
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8 FfHHsiEA
8.1 =

DRV8411A F/RAAX, 2 DD T TU4t& DC BE—XE21F 1 DDAT LT BT—H% 1. 65V~11V DEPRL— L7
%%@3*@“571@@7:7» HZ7VoY =% RIANTT, NIBOEFRL T o —a#ielcdiy, VREF BLW
XIPROPI D% EIZHANWT, B—F BN FRIE TSN KMEIZHIBRES v ET, XIPROPI E 513, H 7V P DR
FRIEL T L —% | An— T4 AREDE T, v f//nar b —J B RITEE G T FET,

2 50V ANTH H TV VZHIEILET, H 7V PiE, 4 S0 N F+ /L MOSFET THi &M, Rpsony 1%
FAEIE 400mQ TH (1 DDNAY AR FET £ 1 SOu—H4F FET Z51r), B—EIRAS VM 1%, 7/ A 2B
%—&%ﬁf?/\rfxﬁfi@ﬁﬁtbﬂiﬂ% SNET, TAALADNET ¥ — K712 kD VM BRI RIESL,
A AR FET 5208t S ET, L REZEHIC LY, 0~100kHz O JE J5 8 — 2 E A HlE cE £, 4 S0
ASFT_T% Low _‘é‘ék\ THRARIEHEE B OAR)—T —RITBITLET,

VAT MM EEIRENRAE LGS N T A TR EREE N T AR RELET, B/ eiRiEfee L, IKE/SiiEhfE
[ 1t (UVLO) B E TR (OCP) HEES o hH 7 (TSD) T,
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82#EETNy IR
VM Power VCP VM
VM VCP
bulk 0.1 uF
-+ " -+ gharge {W
N N ) Gate — _}AOUT']
v GND ump | & 0 | :
Mcu Drive — ;
IE];E Logic } > # OCP
N AISEN1 ;
— PGNDA Step
To DEAULT % vep M @ Motor
Microcontroller ? .
AIN1 . ﬁ* ?
—7T1 Core Logic Gate :j L AOUT2 fm\
™| Drive ?’ [J
AIN2 #* ocP
r ?ontrol . FS5- AISEN2 PGNDA
jé nputs
From BIN1 C VCP ym -
Microcontroller ?
Overcurrent
M_
_ BIN2 Undervoltage Gate :j "~ BOUT1
> Drive -
OCP
VREF - A BISEN1
LI ) —PGNDB
IPROPI VCP VM
Clamp ?
AIPROPI
3 n 4
g Current |-— AISEN1 Gate :j jBOUTZ
To 04 Sense |«— AISEN2 Drive {M ocp
Microcontroller ?‘.)BISENZ
ADC
IPROPI 4[113"”35
Clamp —
BIPROPI Current |«—BISEN1
z Sense [«—BISEN2
['4
&
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8.3 SMFIFER G

7 8-1 12, FIARDIMFFER S OHELE AR L £,
3 8-1. DRV8411A DT ITER &

BB 1 By 2 PSRRI
Cumi1 VM GND VM SERs =7, B 10uF
Cumz VM GND 0.1pF, VM E¥ETIv 7 a5 4
RnFAULT VEXT() nFAULT TAT T, lop < 5mA
RAIPROPI AIPROPI GND B AHEHL, FARICHONWTIE R vay 8.4.2.1 5 R
RaiproPI BIPROPI GND BUREHL, PARICONWTIE RSV ar 8.4.2.1 2B

(1) VEXT i DRV841A OB TIEHVER AN, A—7 > - KL A7) nFAULT (21% VEXT M EBIRELEO T N T v 7 KL MLETY,
8.4 H4RESREA
8.4.1 7' v ZHIi

DRV8411A (ZiE, [Al—D H 7 Uy =% RTA/308 2 SHEH SN TOVET, AJE AN & BINX 13, £ E okt
I3 5HHI 7] AOUTx & BOUTx Z il £97, 3 8-2 12, AT D H 7 Uy P ol ka2 R LUET,

£ 8-2.HTVU vy HIHE

xIN1 xIN2 xOUT1 x0OUT2 2R

X X PAATES N A AES s 2 —7 =
VA VA *

0 0 N AL | N AL | A=A T — AN T4 A H T VDT =T (A A —F
VA VA LAY

0 1 L H Wi (Bt OUT2 — OUTY)

1 0 H L JIEF71f) (i OUT1 — OUT2)

1 1 L L Tr—% a—HAK 2a— T4 A

AJJE100% DT 2—7 1 BAZVERB RIS E BIEIRRE T 50, AIAT—2WHE I SV AELGH (PWM) 1287
ETEET, PWM 2042854 @ 13BEE) (B 7 £ 5 1) IRigE A — T4 CIREZ GV D0
BT, 72l 2IE, Bk RPM 0 50% CF— &% A7 ISR+ 51013, BB H (PWM 234> R 13 INT = 1,
IN2=0 (2L, PWM A7 DOFFEFIX INT =1, IN2 =1 (ZLE T,

F0E, BmEERBEMICT—AF =K (IN1 =0, IN2 = 0) i fl C&£¥, @midEEL2H 425 PWM Tix, LT
;TTJ:D Z.PWMEE% 1 20 xIN EAZEINL, 9 1 20 xIN B % Low (ZERFFLET,

® 8-3. E—4EED PWM HIfH

xIN1 xIN2 e
PWM 0 W71 PWM. 7o 1
1 PWM W 1 PWM. 20— 171

0 PWM Wi PWM, 77 —Ak F 47 A
— 1 W PWM, A— 541

X 8-112. H 7)o aiinbdE—4EHRE~LET, VM ZHINT A1, ATTEAZE N 2B L TCOREHVEE
oo
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VM VM
B Y7
! \
[ o
/’74_4/ \+‘ /7*/ \;_»7‘\
3 —t 1 1
— +‘ + — = +‘ —
t | | ﬂ L @ Forward drive J t T } ﬂ L @ Reverse drive
\
g { Slow decay (brake 9 » Slow d brak
\~~——>——@———+———;\ @ w y (brake) /L_+__®__+_,;/ @ ow decay (brake)
| (3) High-Z (coast) . (3) High-Z (coast)
OouT1 ‘ ouT2 ouUT1 } + YN ouT2
rrrrrrrrrrrrrr »@’»; [ ‘«@4»
\
- - -7 -~ - +«-(3)- -- -

L

L
T4T
-

—P—
R e e e
9
—
L
o LAT,
TvI

N — € < o i SN .=
rrrrrrrrrrrrrrr e B i e
;
I I I I
T Lov \ [
Forward Reverse

E81.HTUyZDER/IR

H 2% High 705 Low, F721% Low 75 High (22358, BilEREZRIET 5720127 v RZA L0 B B3I AS
%Liﬁ“ toeEAD REEIEZE DM ORERI T, A A B —F VRZ7eET, tbEAD HIZH e AR E T 5L, BT

IO ANCEDET, BRSO TS, BEIXT TV REDE A4 — R T IR MEIZZ20 E9, BN
A A ESNDY A BEIX VM KX A A —RE T @V MEILZRVES, ZOXAF—RiZ, A ANETr—H 1

K FET R Ty A4 —F T,

(IR IERE[H] (tpp) (A Ty VDN BZAL T2 ETORHIEL TRIESNET . ZORFRICIE, ANZ7 VT BrE
R &2 DMOWNE Dy 7GR IE S & EE+, A7 Uy FBREREIZ. ADE O /A X3RRI TS
;k%%ﬂ:bi?— Ebu@tﬂij/I/*— PEHEZ A N e 1%, FET O/ 21‘75%4:'3% (tRISE BLO tFALL) ﬁ‘aihi?—

8-2 (2. F—HF RIANDAN LM DIAI T H R ET,

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

ouT1 (V)

*—tpp—>*trise>*—tbeap—> —tpp——>traLL > —tpeao—

ouT2 (V) :

—tpp—>*traL >*+—toeap— —tpp—>«trise>*—tbEAD—

82H7VY S DIAZIVIEA
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DRV8411A
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8411 XWFTV S A —T AR

WEN TV A2 F—T 2AATIE, DRVBATIA T /3ARL, RTA N 2SN HEHEL T Rpgony & 112 IZ FiFHZL
(Z&D. IV KRERDT T 41& DC (BDC) T—HZBEEN§ DI S L TOVET, X 8-3 (2, T /A ADE &4
THHEDOR T RLES, WHT VoY A F—T A ZEEEE 951213, AINT & BINT Z R CHIEIE 5 INT 1242
el AIN2 & BIN2 Z [ CHI#E{E 5 IN2 [0 L £97, [AAkIC, AOUT1 & BOUT1 Z[FLH 7)./ —K OUT1 T8kl
AOUT2 & BOUT2 Z[RICH 71 /—F OUT2 (Z#&kt L £,

TE
WHE—RTERLF a2l — a2l LRV TZEV, IPROPI % GND 12855t L. VREF © > O &£ %
GND IV ELKRTETHIET, NEFETRL a2l — a L ERIREZ TN T HMLENHDET,

_L +1 cBULK
100 nFI T o
DRV8411A — —
J
=
IN1 AINA >
IN2 AIN2 ouT1
AOUT1E|3—
VMCU BIN1 AOUT2L}
BIN2
VREF VREF
NFAULT <— nFAULT BOUT1
BOUT2
IPROPI AIPROPI oUT?
op £ 2 PONDA
BIPROPI & 3 Lovig

K 8-3. i F|E— R DIEHKE

ZOF—RTIE, 4 DOF—F (EHH, W), 2—AR, 7T —F £—F) T LT, BDC T—4 il 24
BEZ R TEET, £ 8-4 12, WHE—FTOHIE AL X —7 24 ADIREERRLE T,

R84 HTVyIHE

0 0 A AE—F | A A —F |2—AN H TV VT =T (/\4:4"/l:°~§'°‘/7<)\ 1ms #&IZHE)
VA NS KB B ) DAY —F £ —RICHAT

0 1 H Wi (B OUT2 — OUT1)

1 0 L JIE 5 1) (FE¥E OUT1 — OUT2)

1 1 H T—F% NAPAR Zm— T 474
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8.4.2 AR ESL UL FalL—>3>

DRV8411A i, AIPROPI v° 3 X1} BIPROPI t°> @ IPROPI e D—E L L CEFMIT ., L ¥ ol —iay g%
Wi L TOET, ZHSDOBEREIC L0AMT T B 2T E I T B AR AL CH A ER AR & 5720, Y a— gy
DY AR AR SR CEE T, T2, T—F - A= Em ML DR ARIZH I ERZHIFRL . Bk
NIV AR ERICE TR S b —F i858 TEET, X 84 |12, EXRMFHEORITHES L
T3 IPROPI XA 7 a R LET,

|
! T
xINx ' b -
: _>| ﬂ_:_tRISE _’: I<_t':A|-L
| [ | |
|
o] L o
| o Lo ,
! Wil : '
xOUTx (V) : WA : : | :
[ |
| [ | |
H—I taLank —V: :4— torr —V:
! | | |
: : Co i |
S A I D B ¥ 1o ——— 1o
| ! 1 T | I
ImoTor (A) : | : I : : 1
! | | | |
: ! [ | | |
) [ | | |
| ! [ | | |
| [ | | |
| [ | I |
| [ |
______ I P !
xIPROPI (V) ! !
1
]
|
|

8-4. IPROPI D791 X VUK

8.4.2.1 Bk#H

IPROPI £> (AIPROPI 311 BIPROPI) iZ. Aprop| CAT—Vo7E&N% H 7y du—H AR -,3U— MOSFET
ZRNDERICHHI LT s Eiiz I LET, IPROPI O ERITA 1 TEHETEET, K1 D gy 1E. v—
P AK MOSFET ORL AL NS — A ZERNTENDEED AT, S —ANBRV A FTR T 4 AT — K&
LTCERDIENDEE . TDOF ¥ HILD | gy DIEIFERTE, 72821F, TV PICT L —% 00> THH A (AR
— T A7 AIRKE), IPROPI St i i D E i IE 2 — AR MOSFET 950 1 DOEFIZOHBHILET,

lpropi (MA) = (ILs1 * ILs2) (A) X Aipropi (MAVA) (1)

M SRR ) R D Agrr 73T A—=Z1E. Aiprop FANBEE T HRRETT, ZORREIT, louT EIMICINESN=4~7 &
Y NRAELT A R EOE BB R TVET,

FT—Z&ERIE, X 8-5 1R IIIC, m—H AR FET OWNEERIT— 7T —F 77 F viZE-> THESND D | ST T
DES B AEGUI ARV ES, BHRIT— T —F 77 F v 20, RO T HRE 7L —F% (m—HY AR 2m—- Ty
A) B O ) TE— 2 B ERE R TEDI2D | —fRIVRNTT 7 F7241& DC &—# & TR Z B T
EET, I—AbF =R T BIRDY —ZNBRVANTRNDT20  EILAVERL TR TEEEA, LLLF
TAT = RELIFAR— T4 A T =N TRIANZEOHA DL TEREIE L%, 72— AR E—FICRT L
T, ZOERET TV TEET,
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Control xOUTx
Inputs lLoap

—{}wi k!

IPROPI Ny xPGND
Clamp

Integrated =
Current Sense

MCU xIPROPI — 1 IproPI
ADC A Y

AIPROF’I

L]

Verorl 2| Ripropi

B 8-5. N ERMR L EE

liPROPI TruaZERE 771280 IPROPI ' CLHEHIEE (ViproP!) AT D721, IPROPI B A AMT T HEHL
(Ripror1) ENLUCT IR T HDRERHVET, ZIUKYD QT Fal | 7o as /N—4 (ADC) %5 H
LT, Rprop HEPLmNHOETFE T EL CAMERZNE TEXET, Rpropl LI, X ToOate—7 ADC =5 H
TERINN, FOT TV —ar OAREROPIGFMEICE SV TELFHE TEEd, £7/-. DRV84MMA T 31 A%
IPROPI % r&7/7 [0 2 2 TV D7, VREF B VVREF BIAELLC V|proPI EIEAHIRL, K )R E i £
VFARE SO KREGA N MNRFIZAMES ADC 2R TEET,

TI TIX, VVM L. ADC T(EUE%MZD V|pRQp| @%k%}f VIPROPI_MAX LDz 1.25V HJ:@/\V}“‘/V“‘JA%;:XIJ‘TZ)
ZEEAEREL T, e, Vym M 4.55V~11V OIFE . VIPROPI_MAX 13K 33V ICTAZENTEET

H A BRI IS5 IPROPI EJEiL, L2 TEHETEET,
Viprori (V) = Ipropi (A) X Ripropi (Q) (2)

IPROPI Hi /) O HASIE 1, PR bR I B OO B HUAERER (tpguay) (2o CHIBRSIVET, ZOREIL, m—H (K
MOSFET A% —7 /L -a2<>F (INx E>) 7°5 IPROPI H 1l 58 T ECORBMEITHY L ET,

TINAZN H 7 VY PWM =2 THRENE AT — T 47 A (T —F) Z40IRL QD56 Eice it 3 5n—4
4K MOSFET I$#faicA L, B EER B IPROPI H B 52 ¥ A, INKEOa<w R ro gy
8.4.1 DI/PME IS Tr—HARK MOSFET 27 4E—7 /L3 5L, IPROPI A el v/ B2 Trrke—
TNIET, B—H AR MOSFET |27 4 B—7 VT 5F5Z. KT NAADAL—L —NIfE-> TERET BT IO L
THHENHVET D (BEXAVFFMERIC trisg FFRIEL TREaK), 20 ¥ — A7 REEF Or—4% A~ MOSFET OEjii
IPROPI [T XMESIVER A,

8.422 Bkl F¥al—ary

DRV8411A 121X, FEA7REMER Tave’ 7 FREFEH LIZERL T2 —a BB SITOET, ZhickD,
X 8-6 |Z T LI, BE—F DAL, @IVY | FIXZOMDO KEFRATRA X IR AELTZGATH, T3 AD
i1 {)lu%ﬁ?UBE’(’C‘%iﬁ‘
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a0

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

[ | torr | 1 torr | | torF

K 8-6. A 7HHER L FaL— a3

E@(m?‘é{/lﬁ V. Al wia/LR (ITRIP) I%. VREF % T (VVREF) & IPROPI uuilljj:IJ:R (RIPROPI) @"f‘ﬂﬁ/\j’)‘@f Xk
ESNES, BERIIZIE, WEas R~ —22f LT, ST RipropI PP b O B R T VVREF LU ET,

Itrip (A) X Alpropi (HA/A) = Vyrer (V) / Ripropr (Q) (3)
flkiﬂi\ VVREF = 3.3V, R|pRop| =10kQ, A|pRop| = ZOOHA/A @i]%/ﬁ\\ lTRIP 1359 1.65A &fibiﬁ‘o

Vum 2 3.6V DA Vurer 15K 3.6V DEFICIRETEET, Vyn < 3.6V DATE. Vyrer 13 Vum BLFThH %
ERHVET,

[ EA 7 BRI T 2o e 7 TR H 7 U0V topr FERRIERIZ B BIRICA R —7 120 &Y'y b 5012
XINX B DOFLWHIIA S =y PEMBELLRND T, itk 100% DT 2—7 (A7 /VERL T2 —ar B3R
—hENFET, E—FERN ITRIP Ay aVREBZDHE, HMIEEEA 7 IRFHE (tOFF) TETave 7 -E—RNB
ITLET, topr ORIZ. lout 2° ltrip ZEIE T 2& topr O] H 7V BT L —F [ m—H AR -2 —-F 17 AR
(M 5 Or—HAF MOSFET 234 2) IZBATLE T, topr MBI D&, lout 23 ltrip AT THIUX, A TZHEST
u”jjjﬁlﬁ4*_7/1/é7hi‘3‘o IOUT n ITRIP %El@bf:ii@%é\\ H 79/‘761 tOFF @Fﬁ'ﬁ‘ JL—% [ n—H AR 21
— T AT ARBBICHERBITUET, xINX e OIREEDN topr FERIHIZZE LT D& topr DFRVDOIFRIIT AL S 40,
HINEH A NGBS DI E T,

ITrRIP T N —HIZIX, T TR T R (taLANK) LTV FEREREH (tbec) BHVET, WE7 7ox 7RI, H
TR O BEERBLOERBEFENERL X2l — 2 a I Bs 52 0WINCT DRI BET, ZNHOmE
BRI E—FWNEHOa T oIV RETHIENHY, FIXT—Fi - ~OH CHAETLHIERHVET, N
Vo FERERFICEY WESRENERL X — a2l RSN T 522 1L ET, ImESENT Yy T bR
I LV RLHiKHEA . 10nF D=5 2B % IPROPI BN (T /3 AT Q) #4524 T, IPROPI H D
EBGE 7 VA EL Bl ¥ ol —a BNlE KRN T INL0%[ 1L TEET, a7 U FOEIZSLEITIGR
CCHEETEET N, a7 U OERRENE Bl F 2l —al BIROINE DN EIRDGE ROV ET,

IPROPI % GND (Z#5e L, VREF B> O E%Z GND JOE<SERETHIET, Wl ¥ =L — v a LEiUR =2
SN CEET, BIFEDLE THINOEML X ol —a DRETHLG S . ViproPI 7 Vyrep Ay va/LRIC
BIETHIEN2NVEDNNT Vyrer & RipropI AR ELET, Bl X2l —al mlige ERICEESEHI10iE, THELEHE)
TESAF I RITHES T VREF BV BIEOFIPANIC Vyrgr BIAS TWDRERHVET,

8.4.3 REE
DRV8411MA [T (KBS, WEI, WEA X INOTFERITRESIVTOET,
8.4.3.1 BERIRE (OCP)

% FET o7 Fu/ &RitlRE I, 7 — f‘%ﬁ%ﬁ%ﬁ%ﬂﬁﬁjﬂf)\_ W20 FET IZNDEIREHIBRLET, ZOEFHIFRA
OCP 07y FErERH (tocp) VDB EHWZHE . H 7V OT_XTO FET BT 4 B7—7 /LS4, nFAULT £
¥ Low {27 —hsivEd, OCP V71 #ifH (tRETRY) DB T DL, RIANTHEAR—T VT2 ET, ZORFRT
NFAULT (3O High (2720 @ W EESHL £, 74V NEREDIEL2WEGE | X 8-7 _ﬂtﬁ—iml\ ZDOY¥ A
NERDRLUET, METCREA RS H 7V P OBBT =T VS, o7V 3@ EEET 528127
BL TSN,
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Overshoot due to OCP
&~ deglitch time (tocp) !

Motor
Current

tocp — i— Time

| i —— tgetRy —— ™
8-7. OCP BhfE

WEEIIRAEIX, NAY AR FET &u—3 AR FET O 5 CREBNIHRESIET, OFD, 7708, B, FiTT—4%
RO ~OFLFE DT AT DL, MBI v MOV BEBILET, MERRE CIL, B ¥l —TalfHIN
LB AR ME S22 VREF & IPROPI D% &I BIfRA<HEREL £,

8432HY—==)L vy ¥ (TSD)

F A ABE NG 2R E EEbE H 7y D9 _TO FET 7 4—7 /&4, nFAULT 228 Low (27—
FEIVET, FAARIREENL R~ AR T3 58, BIEIT E BRI HERLET,

AT, TSD MMEENT 285415, ME BB K, B—b 70 R +4y . £7213 8 BHIEE S HESE B ES A o faFaS C
bHZEERLET,

8.4.3.3 (EEERHEMIE (UVLO)

VM B2 DFEJEN UVLO DOILH TN AL» v a/LREE Vyyo & FEIDE, T/RAADT X COREIENT 4—T 1
N, FETS 54t —7 103N T, ¢+ _XTORNEayrsRn) ey h&nEd, K 8-8 (T X512, Vyy BEN
UVLO OSH ERVAL v a/V % EEDE B EMEICERL£7, nFAULT B3 KB LSO RIE Low (ZEKXE)
A BIEDN BT ARSI ET,

Vym 23 OV (ZIEW A, INERIRIES 23 B S A T ASFUR W AT BEME S ®HY . nFAULT B> DA —T7 v R AV TNy
UINMRIEESNATZENRBHVET,

A

Vuvio (max) rising — —
Vuvio (Min) rising ——

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

DEVICE ON Z DEVICE OFF Z DEVICE ON

nFAULT >
Time —»
£ 8-8. VM UVLO D EifE
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8.5 T/N\A ADWEETE— K
# 8-512, 207 aTHH TS DRV841A OEEE—REZELD E4,

xR 8-5.MEE—F
E—F P H 7oy PR ] B
TITAT - E—F AIN1, AIN2, BIN1, %721 BIN2 = 12>~ High i BiE
KB EHNA)—F - E—F AIN1 = AIN2 = BIN1 =BIN2 = 2¥v7 Low
T4 VheT—R WP DT VNGRS D m

851707147 E—F

VM B> DOEPREEMEEEAL 2R Vygy o 2 2 XINX I:/CDU“TZ}’W? 73 AIN1 = AIN2 =BIN1 =BIN2 =0
PISROAREEITIRD | twake D3 T D8, T A RIT 7747 - —RICBATLET, 2OF—RTIZ . H 7 UyY Fv¥—
TR W*B W ELE 3T 7T A TR0 BT A ATNDO T A% 5 TEET,

8.5.2 (EEEZENX Y- - E—F

DRV8411A T A R IMEHE BT E—REZVR—FLTCNBD  RIANRNT 7547 TRWEEIZ VM BV O EE
AR CE£9, AINT, AIN2, BIN1, BIN2 B3 _TH tg gep FFE] Low (27258, DRV84AMA T /3 A ALK TH 2
BHA)—F B —RIZBITLET,

AY—T+F—RTIL H 7V Fr—T R WL ol —% BLONHa IR T 4 8—T N SH, T/3 A

ILEIRE Y (lymg) D Oi/NROEREEE LET, 59V T AE T ALY T TOWNHE MOSFET 23 fEEIZT 12—
7/1/ ICHEFFSIUET, T X TOE A Low DfEl _7/\4%0)@/»?75%/ B E TICA)—T = —RIZBITLET,
WD ATTE VI8 twake LVEWVEER High (27258, T A AT RICEEL £,

UTOZAI T, A)—=T =R DB HE T OFIZRLET,

| | | | | |
| |
—|—Act|ve Mode—N—SIGep—N—WakeupN—Actlve Mode—»

CC
by

| | Mode |
_._ | | |
| | | |
IN1 | | | |
| | ‘ | |
| T )7 T T
| | | | |
: IN—tSLEEP—NI r—tWAKE—F: :
—_ | | 1 1 L
| | | |
IN2 : : : |
|
3 I |
| | | | | |
| | | | | |
| | | | | |
| 1 1 {4 1 | |
| ) | e | |
ouT1 : : : Hi-Z : : :
| £ 1 t
| | | | | |
| | | | | |
| | | | | |
| | | (¢ | | |
| | | [ | )
ouT2 | ! I Hi-z ! ! |
| | | | | |
|
| | | |
| | | |

X 8-9. RAU—7 - E—RADBITEVI—OT7VvTDILZIVIH
85374/ - FE—F

DRV841IA T/RA AL, TANVIBIETDHET 4 Vb B —RIZBITLET, ZHUTED, T RAREH IO AT MR ES
NET, AN B—RTORT SAAOEEIL, £ 8-6 TR T EINCT AV TIREVET, BIRSMai-4 .
AKFNRARIT 4T —RNST 7T 47« T—RIZREVET,
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#£86. 7NN IFREDEED

T St @ BiR
VM (X (UVLO) Vm < VuvLo,falling nFAULT Vm > VuvLo rising
it (OCP) lout > loce nFAULT EH BRI tretry
U GIADE A i/ ﬁ%]ZTJ <Ttsp-—
sty T, Trep nFAULT Tove
8.6 EXEEHN

8.6.1 02y LNINAT
8-10 12, r¥v 7L~V AHE L AIN1, AIN2, BIN1, BIN2 ® A It i&EERLUET,

100 kQ

X 8-10. A2y I LRIVAA
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97 TV T —a  ERE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets
PRAEWZUER A, 2 O HBIZHT5 RO A PEIZ W T, BEEO BETHIEIL Q=72 s
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

&

9.1 77U =358R

DRVB4MA I, LT OT 7V r—al iR d K92, 77U 44& DC E/iIAT v 7 - —#{fill T SV E
R

9.1.1 AFHGT T or—> 3>

DRV8411A X, ZD &/ ar T3 55010, A7y 7 &—% 727/ BDC, £/-iFv 7L BDC £—%-7
TV —ar IR CTEET,

9111 RFYEYY - E—% - TV —2aYy

9-1 12, DRV84MA T NA A& AL TAT v 7 B —HE B TN K T 7V r—ar R LT,

VM
VMCU 100nF_L + | cauk
T T 100
? DRV8411A = =
PWM PLIAINT % AOUTA
| -
PWM AIN2 AOUT2 g
PWM PLIBINT epper
PWM pIBIN2
BOUT1
Microcontroller VMCU VREF BOUT2
(MCU) AIPROPI
BIPROPI -
nFAULT 2 g PGNDA g
2 Z PGNDB DE:_E

I RERES

9-1. DRVB4TA BREIR T v EV S - E—9 DRERNET 7V o —2 3 > OEKER
9.1.1.1.1 R5EMH#
7 9-1 12, VAT LRGHORRFIAT) ST A= 2 "L E T,
& 91. /RIS A—%

BETA—H = a0 B

S IR Vi 1V
T BT R 34Q/48
T BBRAL T YL A L 33mH/4H
Z—r b Ny 7 Ei Irrip S00mA
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9.1.1.1.2 FHHLR5FHFIE

9.11.1.21 XFv E> L « E—SDEE

DRV84M1MA k4 5120%, £, T—FHEELAT LT LD HIEEB NI TS, ZOT A AL, PWM A
H—=T 2 A AEfFH LT, TV AT T e B—REN—T « AT T e B — R R — N TEET,

AIRE—2dENE T 50, T—XIREEELE A, T2 BFEEEEIC IS TEDILaMERRL TEE,
TS (V). YA TBAF LT LI (), B E DT VAT 9T F (Bgiep) O BB RIS T fstep Z3HE
FTOIIFEA T2 AL ET,
v(rpm) x n, (steps) x 360° /rot

Ostep (°/step) x 60 s/min “

fstep (steps / S) =

9.1.1.1.22 il FaL—>3>
N7 & (Itrip) 12 TR OEREFTN DR KRBT T, ZOBREITED TV ATy T EIIN—T AT
BT HIE G R TEMEL CWALXICAT Y E 7« =N ER T DML DO BENREVET, ligp A 500mA D3
A\ B AT (Rypropr) PIEIE 5 IR 3 JOICEHESIVET,

Raipropi = Reipropi = Vvrer (V)/[ITrip (A) X Ajpropi (MA/A)] = 3.3/[0.5 x 0.0002] = 33kQ (5)

FIH AT REZ2 btV ME Td D 33kQ 2B AEPUTERRLE T,
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911123 XF7vE>S - E—F

DRV84AMA 3. LTV PR AL T ATV LT e B — R 5T )L« AT 7 B — R E I IR R N — T - X
Ty T B — R THRENT SO HSIVET,

o T RATE LT - F—R

o An— T ATA BB LI NN—T AT =R

o Tr—RAbTUTATE LT N—T s AT T R

9.1.1.1.2.31 7/ - X7 v E>BifF

TN AT YT =R TlE, 7T VPl 2 SOEBE OIS 7 90°T, 2 SDE—R (IE 18 £7- 13058 7
—R) OWFNNTENELET, 7V AT o7 1E, 77—V =T ICEET ORI AT e 7 il
—RTHY, EIECTHREDMRELEHLET,

9-2 [T R T LA, 2 hr—F1E PWM A JJ% AIN1, AIN2, BIN1, BIN2 EACHIINL, RFA/\EE 1 (FRW) 35
LN 1H] (REV) E—RCEI{ELET,

A
g !
—>: Phase :4—
|
|
AIN1 : >
| | | |
|
|
|
|
AIN2 ; >
| | | | |
| | | |
| | | |
| | | |
| | | |
BIN1 | Il Il Il »
| | | | | | | |
| | | | | | | |
| t | —
| | | |
| | | |
BIN2 ! | : ! >
| | | | | | | |
| | | | | | | |
| t | —
AOUT12 FRW | AOUT12 FRW |
AOUT12 L 5 ! I >
I AOUT12 REV I AOUT12 REV
| |
| T | T
| | | | | | | |
1 | | |
1 | ! |
BOUT12 FRW I BOUT12 FRW I
BOUT12 ; : ; ! >
| BOUT12 REV | BOUT12 REV
| t | N
| | | | | | | |
| | | | | | | |
Time —»
9-2. 7)) - RATVEVYIDILZIVIHE
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9.11.1.2.3.2N—=2 - Ty E> VBIFLBERETE

IN=T AT =R T, 77 VoDl 3 o0F—F (E51H., W5, £oldm—Ar-E—R) OWFANT
FHEL, FHE 23 2 DO T )L AT v VAL EDOMICE ESNVET, 2—ANRETIX, T2 BHROERETIE0L
0A ETIHETEXET, ZOF—RIF, N—T7 - ATy 7o m R CEITT AL ITRE T,

9-3 |Z/R T J9IZ, v ba—F1% PWM A 1% AIN1, AIN2, BIN1, BIN2 B ZFINL . RIANZNES 1A, w5 10]
BXOa—2h-E—RTEMELET,

A > 450
| Phase
AINA : -
T ] >
| | | | | |
| | | | |
| | | | |
| | | | |
AIN2 | | | | | .
T T T T T >
| | | | | | | | |
| T T | | T T | |
| | | | | | | | |
| | | | | | | | |
BIN1 | I I | | I I | | >
| | | | | | | | |
| | | | | | | | | | | | |
+ | | | | + + | | | | ————
| | | | | | | | | | | | |
| | | | | | | | | | | | |
BIN2 | | | | | | | | | | | | | _
= : | : : = : : | : = : | : : = : : | : = : i
20 [ I O N A N A E T R O 2
@) T T o | | | I O T T o ! | | I O
O | AOUT12FRW | O : : : : O | AOUT12FRW | © : : : : o |_
AOUT12 T T T T T T T T T >
Lo Lo AOUT12 REV Lo Lo AOUT12 REV |
| | | | " " | | | | — |
| | | | | | | | | | | | | o | |
| | I I | | | | I I | | |
| | [ ] | | | | ' ] | | |
| | BOUT12 FRW | | | | BOUT12 FRW | | |
BOUT12 | 1 1 | | 1 1 | | »
| | | | ] ] i | | | ] ] ]
I S0 1 1 1 | BOUT1I2REV | &1 1 I 15 | BOUT12REV
| < | | | I < \ \ < | | | £ \ \
T o | | | I O T T o1 | | o T T
| 1 O | | | 1 O | | | 1 O | | 1O | |
| | | | | | | | | | | | | o | |
Time —»

B9-3.727—RAb T4 %ERALEN—T - ATFYEITDIAZIVIHA
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9.1.1.1.23.3/N—=7 - T v E> U BEL EE R

ZDON=T ATy 7 =R TIE, FIANTAR— - T 7 Al K RE (BDC BRENDIGE 1L 7L —F - —F ) Zff
FILTOAREBZER L £, LA -> T, 7T UwPiE 3 O —R (IES[A, W5, £237 L —% | An—-F 4
TAE—R) OWT I TEMEL, [FHE 723 2 DO 7L ATy TN EORICEEINET, An— T 47 CIREET
X, B2 BROBRDRAIZ0A FTHBELET, ZOT—RIFIN—7 ATy I HARH CIITT D8 G IR T,
AT T JARRREN AR T D DI HET,

9-4 [T IO, = ha—F1F PWM A% AIN1T, AIN2, BIN1, BIN2 2 AZHIIAL, RTA/NIZNAF 1), 365 1]
BIOTL—Fh-E—NTEMELET,

A —»i f— 45°
; Phase
AIN1 : R
T ] T T T >
| | | | | | | | |
| | | |
AIN2 | | l l R
T T T T >
| | | | | | | I |
| T T | | T T I |
| | | | | | | I |
| | | | | | | I |
BIN1 | | | | | | | | | >
] | | | | | | | | | | | | ]
| | | | | | | | | | | | | [ I |
+ + | | + + + | | ——————
| I | | | | | | | | | I |
| I | | | | | | | | I I |
BIN2 | I | | | | | | | | I | | _
7 VS T VR s VR B B VR B
L
X | I I [ | | 1< | | X | I X
3 T T = | | | T T g [ I &
@ | AOUT12FRW | @ | | | | @ [ AOUT12FRW [ @ | b | o |_
AOUT12 T 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 | | |
BoUTI2 |t
| g | | I Y [BOUT12REV | ¥ 1 | | 1Y | BOUT12 REV
| = | | | < \ \ = | | = \ \
T o | | | | T T | | | g M T—T1—
| | @ | | | @ | | | | o | | ja | |
| | | | | | | | | | | | | | | | |
Time —»

9-4. AA— - F4 A EERLIEN—7 - AFYEIDIL I VIR

9.1.11.3 77U or—2 3 ViR

Ch 1 =AIN1, Ch 2 =AIN2, Ch 3=BIN1, Ch 4 =BIN2, Ch 5=A0U12, Ch 6 =BOUT12, Ch 7 = AOUT12 &ift.
Ch 8 =BOUT12 &
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9-5. AFvEVT + E—FDTIN - ATV EVTEE

96. 77—RAb  FTAaTAERLIERTYEYS - E—9DN—7 - ATVEV Tk
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K 9-7. A0— : T4 UL &ERALIERATYEYS « E=FDN—7 - AT EVTEIE
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9.11.25a27)VBDCE—¥% - 77U — 3>
9-8 |Z. DRV8411A Zfi L T 2 -o® BDC EF—Z#BRE§+ AR FEH 2T SV r—ar L £,

Vmcu

Microcontroller
(Mcu) |

PWM 1
PWM 1

PWM 1
PWM 1

(o]

ADC
ADC

|||—

lRIPROPI A
RIPROPI B

B4 9-8.2 DD BDC E—4 ZBE#HT 5T/ RAOKREXNIZT TV I —2 3 0 DOEKER
9.1.1.2.1 R51EMH
# 9-2 1T, VAT LG ORI AT NT A= ETRLET,
&R 9-2. AN A—%

BEtTA—H K5 EfEDH
TS BIREBIE Vi 7v
TS BI RL 7.8Q
T HBIRA T IH R L 500uH
E£—% RMS &Eift IRMs 600mA
T—H DAY —NT 7 BT IsTART 900mA
H—2 ke Ny 7B ItriP 1A
N> 7 RO IEAEBIE (NHTEL) V1rip 200mV
9.1.1.2.2 HHLG R FNE
9.1.1.2.2.1 E—85 EF
TV —ar THEASNDE—X BT, BRI E—XDEKL 1 2RHT-0oEEE (RPM) O HIEEEIZEFL

F9, BESIETIUL, NV — FET | Eﬂﬂnéhﬂ\é@kﬂb PWM 72— 1+ A7V C, 774+% DC £—#
FIVERICEERSEAZENTEET, £, BIENE WL, BT —XOBRMBE RN BEIROB(LF L KELARVET,

9.1.1.2.2.2 EfLFab—=>3>

N7 &R (Itrip) &, WD OEBRETRNDSRKKEIRTT, T—XOE—7E (BAAEDR) 13 900mA Tho7=
&) |'|'R|p Ea()lhl/’\/l/ j:]: 7 /;lui@%)/}\bjt%O‘otéJ:D@?RLi?o \—@WTL*RLJL\_ ITRIP 1 X 1A ”C“ﬁ*o L/7LZ73§’)
T, 26 2 L T, AIPROPI & BIPROPI B AZHH S T DB AP (RRaprop & Reipropr) PEZ BER
Liﬁ‘o

Raipropi = Reipropi = VVvrer (V)/[ITrip (A) X Aipropi (HA/A)] = 3.3/[1 x 0.0002] = 16.5kQ (6)

9.1.1.23 77U or—2 3 VB

Ch 1=A0UT2, Ch 2 =BIN2, Ch 3=AIN1, Ch4=BOUT1, Ch 6 =AIN2, Ch 7 = AOUT12 &jfi, Ch M7 =
BOUT12 &t
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9-9. BRiL¥al— a3 izl

9-10. BV ¥al—>ar
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9.1.1.3 B CBAT B3R EIF
9.1.1.3.1 AL HET

FEROBETIE, T—F - FTANTHEIAMRELRKERKEIERITZT AAAREOREE TS, 2o/, JEPHIRE L PCB
REHIREESINE T, BRI, R RE—FEIRITHEENL ANV EZERTLEROETHY, v Fr—TL
PCB O#EHTL LB, ?‘/*‘/fX%Jr’\ﬁ&b MREEICHERFL, P —~ b vy M AP IELET,

T =2 —MNIRREMSITODIHE B ERKIL, WSO DFRRD PCB HIEICIBWT, —~</L - vy MU 258/
SELZEAREBL AR i KIH B E ) ORI AR T 2720 DTARELU T TEET, 72720, BT — %1%
DITIE, EED PCB Xt A IE FITB b — o al A KO T 2 B B £,

9.1.1.3.2 ;HEE

TAADHEEINE, ) FET i TiH#E S5 DC 5’573 (RDS on)) [CEA TSN ET, PWM Ay F 748
JAZED, PWM JEBE, 325 B30 [ 326 R0, VM S JZET?TE)LMI@ BIHBE PR AELET,

1250 HZ7VyY0 DCEEENT, X7 THERETEET,
Pror = (HS —R x| 2)+ (LS -R x| 2
TOT DS(ON) * louT(RmS) DS(ON) % louT(RMS) 7)

ZZT

© Prom: & Rtii#E

* HS- RDS ON): AP AR FET OE$T

« LS- RDS ON)* m—H% AR FET O):J:R#

* loutrms): %—5’ ZEMENS RMS H A& i

Rps(on) [FRELEBICZ EFAFTLHDOT, TAAZADRFEES HEMHEENPHRLUES, RREOEREMRE 5413, 2
DREEETHDULBERHVET,

9.1.1.3.3 BLEE

T A —MIHE TSN JE A ~DBIEHT Roya 11, BHIZEFER T A/3D Ll F72 1T EWERE ORI H
FT, LonL, EEROTV AT LMEREIL, PCB AL (A2 v 77 v 7)), Bk, ET7 8 —~ 1Sy R EV OIS T
T, ZOELS B2 o72h LR o720 LET, RIASHDREE OB A BRE) DR DR Sb E/-, {HE B OB
RSB 52 ET, 22T EHREBR LR ERASRM TORF A OV TERLET,

ZOBITarOT—HF, WOIKMEEFEHAL 32 —TarLizbDTT,
HTSSOP (PWP Xy —3)

« 2J8 PCB (4% 114.3 x 76.2 x 1.6mm). =% FR4. 10z (35um $i%E/5) F7-1% 20z SEE, H—~ /L -E T I1LH
—< )L Ry RD FIZOBRELE (4 x 3 TLAIZ 12 fHOE T 1mm [EFE. 0.2mm EEE, 0.025mm i A~ F),

— EJE:HTSSOP /Suir—« 7y b UL R T L — b= v, S 3al—iar Tl FBoOsfERA L
LTCWET,

— TR FIAROY—< /Ly R FOET TN SNV TR T —, TREOSE AL EEOSTE
HFEIZE > TEIELET,

* 4J8 PCB (#1X 114.3 x 76.2 x 1.6mm), £Z£¥%E FR4, SMUlDO7'L—2 1% 10z (35um $i{EIE) £7-1% 20z FTEIE,
WRIDOTL—2 13 1oz T—E, V—~/L-ET [V —~/L Xy RD FIZORELE (4 x 3 TLAIZ 12 fHOE T,
1mm fiF&E, 0.2mm [E£E, 0.025mm #i A 3),

— FBHTSSOP /i — 7y hFUL R L — b= 7, 32— g Tk, BB OSRE N2k
LTCWET,

— FRRE 1= Ry REE T TEWIICE ST GND 7'V —, 7R -7 — 2 OFEIIE 74.2mm x
74.2mm T,

— g 2 ERT L — . BB L, BT L — L OEEI 74.2mm x 74.2mm T,
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— TRE:RIANRD FINS728 3y R &% T, EEBIUWE GND 7' — b 7o 7 TEIICHE L L T-AE
B, FEot—~<L-XyRid o r— LRI AR (5Bmm x 4.4mm), EEOSHTL —2 BNELL T, @
Dy ROPARF—7E,

HTSSOP /Ny —I 2o T ialb—ar LI EROHE X 9-11 IRLE T, & 9-3 12, HIalb—a T4k
SETHMROFEERLET,

B 9-11. HTSSOP @ PCB EF/VD LB

£ 9-3.16 E PWP v — D& A

4 (Cu) EHE (cm?) ~HE A (mm)
2 16.43
4 22.23
8 30.59
16 42.37

WQFN (RTE /Sy —3)

+ 2J8 PCB (1A 114.3 x 76.2 x 1.6mm). =% FR4. 10z (35um ${EIE) £7=1% 20z $HEE, r—~/L-E 73]

/7—/0)7/}\7 VRO FIZOABLE (5 EOE T 1mm [HFE. 0.2mm B, 0.025mm i A %),

— EJE:WQFN o —2 07y s TV hERL— A,

- FB: =07 TV T, BT RS L TEWINCE R SNA T TR - —, a2l —ar T,
T): OFTEEFEE 22 LS ETWET,

. J& PCB (X 114.3 x 76.2 x 1.6mm), &% FR4, 4MAlD 7L — 1% 10z (35um HifE/E) E£7-1% 20z HTEIE,
V\MEW)? L—21% 1oz T—iE, =</ -ET 30—V D7 TV RO FIZOBELE (5 HOE T, 1mm [H
b, 0.2mm E£E, 0.025mm $i A>%),

— EJE:WQFN o —2 07y v TV hERL— A,

- HRE 10— 0TV RD FTC, BT RN UTCEMICER LSS GND 'L —y, TR T L—r O
FEIRIE 74.2mm x 74.2mm T,

- HfE 2:ERTL— By L, IR L — O 74.2mm x 74.2mm T,

— FERIARO TINSZ2fil R a3 T, FEBIONE GND 7L — b [o7c B 7 TR e LT 15
i, TEO—</L- 3yRiE 1.55mm x 1.55mm, FEOH—</L /oK%, o —U LR AX (3mm
x3mm), FED/ Ny ROV AXT—7E,

HTSSOP /r—Z oW T a2l —al LB % K 9-12 1R LET, £ 9-4 12, £33 —vaTEAk
ST EROTIEERLET,
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9-12. WQFN @ PCB 5D LB

#£94.16 EY RTE YT —DFER A

4R (Cu) /& (cm?) ~HEE A (mm)
2 14.14
4 20.00
8 28.28
16 40.00
9.1.1.3.3.1 EFKRERMLE

FEFEARRESA: | L1T, B—F  RIANRRERMICHT2>T—ED RMS B CEIET AR LES, 2ok rar
DX, $iEFE ., $0/E ., PCB EEIZIE U Roya & Wip (AT ML IR A~DBEEE) OZbZ R L TOVET, Sl
DREL, BENEL, 7L — 2 DIENEE | Roya & Wy 13/hEL720 PCB LA T U RO EAERE N @< 72D %R LT
WET,

90

—— 4 layer, 2 0z
—— 4 layer, 10z
—— 2layer, 20z
80 —— 2layer, 10z
70
g . \
e
; \ \\
& 50
\
\
\
40
30
20
2 4 6 8 10 12 14 16
Copper area (cm?)
9-13. HTSSOP, PCB DEATRH 5 AN DRIES LA & DRR
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17
—— 4 layer, 2 0z
\ —— 4 layer, 10z
—— 2layer, 2 0z
16 —_

\ 2 layer, 1 0z
15
g \
© 14
s
13
\
\
12
\
11
2 4 6 8 10 12 14 16
Copper area (cm?)
[ 9-14. HTSSOP, #&EH SERANDEMH/NS A -4 LFEIRE DR
120
—— 2layer, 2 0z
115 —— 2layer, 10z
110 \
105
AN
—~ 100
2
NN
3 \ \\
& 90
\
85
80
\
75
\
70
2 4 6 8 10 12 14 16
Bottom layer copper area (cm?)
9-15. WQFN, PCB DiE&HERD 5 BB DR & MR & DBR
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345
\ —— 2layer, 2 0z
34 —— 2 layer, 10z

33.5 \

33 \

32.5 N N
BN

315 \

al N\

30.5 \

¥yg (°C/W)

30
29.5
29 ———
28.5
2 4 6 8 10 12 14 16

Bottom layer copper area (cm?)

B 9-16. WQFN. ESERD S BIRNDRHIE/F A —4 LIEE & DOBFR

9.1.1.3.3.2 B EBIEEE

T RTANE ER IS REREIRNRNDS S E2R B EIRE SR D ATREMEN DYV £ T, 7oL 2T RD ISR
FMEBHVET,

o B—H—NREHNEH L TWAEEDE—XEH),
o BIREIIZTURNE—FOH I OWFNNIEREL ., BERIREN N T END T+ et
o B—HFEIIVL IIARNERBEREIS N 1% . S5,

ZOIH7BPESIETIE, SO EAECESITMA T, BRENREM G BMERRIC L 5.2 $7°, MERFOLA . B v —
B A (Zogp) 23T A—H X, AN E I A~DRMEEEZ RLE T, 20k 7 ar O, HTSSOP Xy /ir—ok
WQFN o — H O 1oz BLE 20z DEFIDOL AT ML 22l —RLi2b DT, ZNWHDT T 7%, FHVVE IV A
TEMEREN E< 72D ZEA R L TWET, BRENFI DV . KT SAADE A A XS r — O PNEMAEREZ AL L
FT, JWEWRTAT SNV ADGE | BV AT IR EWEREIC LY K& B A 5257, EBoDTIT7 DAL —
S ARG RTAT SV AN R L2 DI HE > TR EHE R G U 2B S A Z LA R L T T, Fuwvs
IVADE | EHARIEDOVEREIZ /2D L7 Z M TEE T,

100
— 2layer, 4 cm?
70 | — 4 1ayer, 4 cm?
50| — 2layer, 8 cm? P
—— 4 layer, 8 cm? A AT —
40| — 2 jayer, 16 cm? ==y
30| — 4 layer, 16 cm? . —
/::___-.
20 =
,/:,—
. |
s =T |
8 10
g '
N 7
5 =
|
4 > 7
3 //
2 //

1
0.001 0.002 0.005 0.01 0.02 0.05 0.1 0.20.3 0507 1 2 3 4567810 20 30 5070100 200300 500 1000
Pulse duration (s)

B 9-17. HTSSOP Ry —2 & 10z LA 7D RN TH, HEEBHSBAEAANDBA E—F X
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100

Zya (°CIW)

w O N

-
—— 2 layer, 16 cm? =
— 4layer, 16 om? et a8l S M EEREIL
— ]
| L ==
|
=11
= |
"/
Bl
//
A
e
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

— 2layer, 4 cm?

—— 4 layer, 4 cm?

—— 2 layer, 8 cm?

—— 4 layer, 8 cm?

Pulse duration (s)

1000

B 9-18. HTSSOP X4 =&k 20z $ALVA4 7D T, BEBHLSABAANDEBRAL L E—=F 2R

200

100
70

50
40

30
20

Zya (°CIW)

N WA N

— 2 layer, 4 cm?
—— 2layer, 8 cm?

— 2layer, 16 cm?

1
0.001 0.002 0.005 0.01

0.02 0.05 0.1 0.20.3 0507 1 2 3 4567810

Pulse duration (s)

20 30 5070100 200300 500

1000

K 9-19. WQFN Ny — & 10z i A 7D FTO, BSHBHSABEANDOBA E—F R

100
70

50
40

30

20

Zya (°CIW)

w b N

Pulse duration (s)

— 2layer, 4 cm? ERES:

—— 2layer, 8 cm? 1

—— 2layer, 16 cm? ==

LT
/
el
el
1
|
P

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

B 9-20. WQFN /Sy —2 & 20z LA 7D R TO, BBEBHSABEAANDBRA 2 E—F X

36

BRHSGT 37— RN 2 (T

S REB G PY) EFF
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9.2 BERICEIT H#RHEIR
9.2.1 /NN O BEZE

W —1 SV KB OMERIE, T FBRE AT AORFHIBWTEHERERE T, RIS, 7L FEPKR
SWVEERIRE DD ET D3, IASED BRI A ZXDEIML £,

MBI — VR BAEIL, IROIH eI FXFRER TR EVET,

o F—H AT INMNELT DR KEDR

o FELERMEEE

o EREE—H VAT LAOMDHEAL K IEADRKES

s HFRINDEILEIYT IV

s FHTDE—XOMEHE (77 f& DC, 77V LA DC, A7 vE7)

o ET—HDTL—FFK

BIRETE —ZBREN) S AT LD DAL H 52 ALY BIRNODOEBROEA T HHENFIRSNES, v—hL-1
IRBED/NSTEDEL, BE—XIKREBIREAELIOET D5 E . EITAMY VTR ELTSG S VAT LOBIENE
L ET, OBV IRBAHADIET, BE—FDBJEITLEL., KEHLFERMETEET,

F =B — NI RIS HEREDN R H SN TOET D, ST ar F o ORBNEINE DA+ 5121%, A
T L L~V DT AR T,

Parasitic Wire

Inductance
Power Supply * Motor Drive System

A8 i

<+> +] 1 Motor
— T Driver
’ j A
GND

Local IC Bypass
\/ Bulk Capacitor Capacitor

X 9-21. ABEREFERAL/-E—YERE > R T ADBRH)
A NERIC RN —FARET DGO~ — VMR T D20, 7L a5 O BB TEEEE LD &
STHMENHYET,
9.22 BRLOyoDo—o 220
DRV84MMA IZEREZ N TEDITEEEDT — o AIHVER Ay VM ZEVINT SRS T P2V AJHE S IMEET D
ERFFARINFET, DRVBA1MA IZ VM BHUINEILDE, T /SA ATHIEHE S D AT — X A FESWCEIEZ BIGAL £,
93LA47U b
9.3.1 LA 7O DAL RS1>
DRV8411A 7 /3A 21330V — MOSFET 28NS THY . KERZEREN TX5720 LA T Rk et &AM ER & OB

BT O DOEB Z O BERHVET, FHELATUMIBE T8I T OB T, LATUMIE L HESEF
HOFEAMZOWTE, [F—=F  FIANDEML AT VDA TZ7 T4 2 e ZHLTEE W,

« VM 725 GND ~O#EHEIZIE, K ESR OEFIv 7 a7 o a2 0B RHVET, X5R BLU XTR #1~
AHEREL 9,
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o N AU FIE AT NRIZINZ D720 VM BRI T o E, TSRO TELIZT I ELE AL ERHY
\32?—0

o VM B IVY -a T oI I3 EIIREMAA T ETHIENTEET N, VIV —T AT 5 R F )N
[RICINZ D728, T /3A A CTELIEZ AT CRAE T2 ERHDET,

* VM, xOUTx, GND XERNHH I ~KEREZME L, 770 RICRLET, ZIWHDO - —RI2iX, FEBLATEE Thi
X, KW RELRA 20 ERHVET,

¢« GNDZ.PCB DF I R 7L — BT ALERHE T,

s PCB Ob—h 2 7a g KIRICHER T 5720 KT ASAZADP—< L3 RE, PCB LEDZ T R-7L—2 (&,
FIR e A =~ ETE N L THERY TR - 7L — ) ICBOfHT DL ERHV ET,

o EliZe—b UV EFEBTHDIIT, T Xy REROIT 87— OEREIT TEBET RETHHLEN
HVET,

9.3.2 L1717 FAI

( O 3\
VREF —» [] 1 —_—_——s ) €«—AIN1
OO aAouti (]2 <& "f)| 15 [J€—AN2
PGNDA [] 3 14 ] AIPROPI —>
I I % RA\PROPI
OO naout2 []+4 ¢ Thermal '| 13 ] G\ND _o
OO Bout2 []s | Pad 12 [ J v TE1000F
PGNDB [] 6 | I 11 [J BIPROPI —
OO sBoutt []7 t ,:-_;| 10 [ <€—BiN2 Couwx
nFAULT I: 8 — — — 9 :I « BIN1 Reipropi
é . J
VMCU

B 9-22. PWP (HTSSOP) /Sy 75— DR L A4 7 Ml

O
(@)
b oz oo
xr £ =
— c £ 2% —
— GND 5 — GND
g
>3
e LI N
o uluhohdl
e e I 2
APGND 2 1 ,=———=x 12 L] APROPI
- | & ol —7 % Raprop!
OO nour2 22 | Thermal™ “ 41 ] oND_#100nF ¥ o
1, p—
OO Bourz2 [13 | piy : wC]lw S oND
|- (] (] —
BPGND [ _ 4 k‘—'———"/ 9 L ] BIPROPI —
CBULK—I_ Reiprop!
[fe} © ~ ©
[-| r'| [-| [-|
L P I T | J
= 5 T T
] =}
. 9% ¢ o )
— GND < 2 2 — GND

(0] @)
O-MWe

Vicu

9-23. RTE (WQFN) Ry s — S DHREL A 7V MMl
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PWP0016-C01

PACKAGE OUTLINE
PowerPAD" TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

PIN 1 INDEX
/AREA

SEATING
PLANE

PAD

(/ N ALTERNATE THERMAL PAD DIMENSIONS
I
DIM A DIM B
‘\ \ / j ‘i OPTION (MAX/MIN) (MAX/MIN)
N X f 01 2.46/1.75 2.31/1.75
— (0.15) TYP 02 2.5/1.8 2.64/1.94
2X 0.95 MAX
NOTES | —=f =—4X(03)
8 | 19
2X 0.23 MAX
— — r NOTE 5
— N I I
El—f
—] 17 1
DIMB
—] 1
/ 1
— —
—] 1
1 1
DETAIL A
THERMAL l«— DIMA —»] TYPICAL

4229315/A  12/2022

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.

i3 Texas
INSTRUMENTS

www.ti.com

Copyright © 2024 Texas Instruments Incorporated

Pro

BHEHZBT T 57— o2 (DB R CHB O &) 55

duct Folder Links: DRV8411A

41

English Data Sheet: SLVSGI9


https://www.ti.com/jp
https://www.ti.com/product/jp/drv8411a?qgpn=drv8411a
https://www.ti.com/jp/lit/pdf/JAJSMS3
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSMS3B&partnum=DRV8411A
https://www.ti.com/product/jp/drv8411a?qgpn=drv8411a
https://www.ti.com/lit/pdf/SLVSGI9

DRV8411A
JAJSMS3B — OCTOBER 2022 — REVISED JULY 2024

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

EXAMPLE BOARD LAYOUT

™ -
PWP0016-C01 PowerPAD ™" TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
(3.4)
NOTE 9
(2.5)
16X(1:9) SYMM METAL COVERED
€ BY SOLDER MASK
i 1
16X (0.45) @ T CD 16 (12)TYP
f T N _ jj, L
(R0.05) TYP 1 T
SYMM ?1 (2.64)
N _ v = { 5
- (E (0.6) NOTE 9
14X (0.65) !
Ry "\
(@0.2) TYP ‘
VIA
,,,,, ]
SOLDER MASK
DEFINED PAD | ‘ (DAMS SEE DETAILS
= (5.8)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING\ SOLDER MASK\ / OPENING
s \
EXPOSED METAL | "T7——EXPOSED METAL
0.05 MAX »j 0.05 MIN
ALL AROUND ALL AROUND

NON-SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4229315/A  12/2022

NOTES: (continued)

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

numbers SLMA002 (www.ti.com/lit/sima002) and SLMAO004 (www.ti.com/lit/sima004).
Size of metal pad may vary due to creepage requirement.

oo oNOo

-

or tented.

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

Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
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EXAMPLE STENCIL DESIGN
PWP0016-C01 PowerPAD " TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

2.5) —~]

16X (1.5) BASED ON
i 0.125 THICK METAL COVERED
STENCIL /BY SOLDER MASK
1

(2.64)

BASED ON

0.125 THICK
STENCIL

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 2.80 X 2.95
0.125 2.5 X 2.64 (SHOWN)
0.15 228 X2.41
0.175 2.11X223

4229315/A  12/2022

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 part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
DRV8411APWPR Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 8411A
DRV8411APWPR.A Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 8411A
DRV8411ARTER Active Production WQFN (RTE) | 16 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8411A
DRV8411ARTER.A Active Production WQFN (RTE) | 16 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8411A

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents 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 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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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
DRV8411APWPR HTSSOP| PWP 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
DRV8411APWPR HTSSOP| PWP 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
DRV8411ARTER WQFN RTE 16 5000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

DRV8411APWPR HTSSOP PWP 16 3000 356.0 356.0 36.0
DRV8411APWPR HTSSOP PWP 16 3000 353.0 353.0 32.0
DRV8411ARTER WQFN RTE 16 5000 367.0 367.0 35.0

Pack Materials-Page 2




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.
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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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