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8 ARAIEFIE

40
s —— -6 standard deviation error (%)
\ —— +6 standard deviation error (%)

30

25 \
20f——N\
15
10
5
0

Current mirror total error (%)

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
IOUT current (A)

8-5.BRIS—DRT—VU 2 J/EZE. VM =1.65V~3.3V

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

Current mirror total error (%)

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
IOUT current (A)

8-6. BRIS—DRT—VU VJ/E&HK. VM =3.3V~11V
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9 F¥4HsiEA
9.1 &

DRV8411A T /3A A, 2 DDTTU4F& DC ==X E/2F 1 DDAT YL T —H% 1. 65V~11V DEJFL — LD
SERENTAT-HODT 2TV H TP F—H  R5ANRTT, NEOERL a2 —ar#iElcky. VREF 3L
XIPROPI D% EIZHANWT, B—X BN FRIE RSN I KB IZHI RSV ET, XIPROPI 5513, H 7V P DB
FRFEL T L —F | A — T4 7 ARBEDW )7 T, ~f/nar b —J I EfREE MG TEET,

2 SOBVYI ANTH H TV VEHELET. H 7y 213, 4 50 N Fv 3L MOSFET THiSH., Rpson) D1
FAEIX 400mQ T (1 2DONAH AR FET &1 DOr—HAK FET 25 1r), H—EIRAT VM 1L, 7 A RERE
%»—&%ﬁ/\%7xfﬁi®ﬁﬁ<‘:bﬂ%ﬁﬁéniff THRAZADNET ¥ — R 7I2ED VM BN R E S,
PAYAR FET 2852200 SILSET, 7SV ABZETICLD  0~100kHz D IEHCE— 4 HEEA I TEET, 4
DA ~T% Low J‘Zy& TS AHEI R TE S DAY —F - E—RITBATLET,

VAT A ﬁ%b&“ﬁ#%\éibtﬁuﬁﬂﬁﬁ“é%@% EREEN T N ARZRGEL E7, B8RRI T, (CE SR E
B1k (UVLO). @B {%3# (OCP). s@# v 2> (TSD) T,
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927Ny /K
VM Power VCP VM
VM VCP
bulk 0.1 uF
-+ " -+ gharge {W
-  GND Pump Gate | O JAOUT1
Ve ™ 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\
™1 Drive ?’ [J
AIN2 {* ocP
r ?ontrol . FS5- AISEN2 PGNDA
jé nputs
From BIN1 C VCP ym -
Microcontroller ?
Overcurrent
BIN2 <
[ Undervoltage Gate :j —BOUT1
! Drive -
OCP
VREF - A BISEN1
LJ ? —PGNDB
IPROPI VCP VM
Clamp ?
AIPROPI
g - =
g Current |-— AISEN1 Gate :j jBOUTZ
To 04 Sense |«— AISEN2 Drive {M ocp
Microcontroller ?‘.)BISENZ
ADC
IPROPI 4[113"”35
Clamp —
BIPROPI Current |«—BISENT1
z Sense [«—BISEN2
['4
&
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9.3 ST ER G

7 9-1 12, FIARDIMFFER S OHELE AR L £,
3 9-1. DRV8411A DIMTITER &

BB 1 By 2 HESE T
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 ABEHL, FARICHONWTIE R var 9.4.2.1 25 HR
RaiproPI BIPROPI GND BUREHL, PARICONWTIE RSV ar 9.4.2.1 2B

(1) VEXT i DRV841A OB TIEHVER AN, A—7 > - KL A7) nFAULT (21% VEXT M EBIRELEO T N T v 7 KL MLETY,
9.4 P4RESREA
9.41 7V v O

DRVB411A (I, [Al—D H 7 Uy P« B—H - FIA/0 2 DS TVET, AHE AINX & BINX 13, i€kt
I3 5HHI 7] AOUTx & BOUTx Z il £97, & 9-2 12, ANZED H 7y P ol 5 EE "L ET,

£9-2.HTVU vy HIE

nSLEEP xIN1 xIN2 xOUT1 xOUT2 B
A AE = | NA A= | g i 1s
0 X X s P KHEEIA)—F - —R
1 0 0 INAAE— | N oA — | T—AN] T7—ANT AT A H TV T 47 —T I (A A
B R HUA VB U R)
1 0 1 L H Wi (B OUT2 — OUT1)
1 1 0 H L g7 (B OUT1 — OUT2)
1 1 1 L L TL—F% a—Y AR 20— F 47 A

AT, 100% DT 2—T o A7 )VERB I E B E T 50, AT —F I UV AIRZET (PWM) (25%
ETEET, PWM 2 42854 @HIZERE) (IE5 M £2130 5H) IRREE AT — « T4 7 MREEZ YV ER 2 5D M
BT, 7mExE, ek RPM 0 50% CE—XZNE 710 EREY 3212 1%, BB (PWM 234> O-ER) 15 IN1 = 1,
IN2=0 (2L, PWM 2347 ORI HFIZ INT =1, IN2=112LET,

F03 BEERBEAICZ—ARE—F (IN1 =0, IN2 =0) b T&ET, @mEEEEZMHT25 PWM T, LT
IRT X9, PWM{E 5% 1 2D xIN EAZEHIIIL, $9 1 2D xIN B> % Low I[Z{REFLE7,

£ 9-3. E—4EED PWM HlfH

xIN1 xIN2 00

PWM 0 IS5 PWM, 75— AR+ 144
1 PWM JE 7T PWM, AE—- 74474
0 PWM Wi PWM, 77— AR 7 441

PWM 1 W71 PWM, AR—« 7 A

9-1 12 H 7V %iinsE— & & R~LET, VM ZHIITSE1IC, AW CEN 2L THRIEHY S
/‘l/o
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VM VM
B Y7
! L
[ o
/’74_4/ \+‘ /7*/ \;_»7‘\
3 —t 1 1
— +‘ + — = +‘ —
t | | ﬂ L @ Forward drive J t T | ﬂ L @ Reverse drive
I I
IR { 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

L
T3l
—->— - <
Tv I

—Pt—
R s e S
1yl
AL,
' L

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

9-1.H 7Yy DER/IR

17373 High 7°5 Low, %7213 Low 725 High (22816458, BiEE 2 1L 3 5720127 v RZA L7 H BRI AS
AVET, tppap FEFFRIZZ DO OEE T, HFENA A E—F RV ET, tppap FITH BV Z2]ET DL EIE
EERDH NIV ET, ERPE DO TWDIGE | EEIXT IV RIVF A4 —RE T 2 RVEIC R ET, Bt
INEATANENDSE L EEIEZ VM K0F A4 —REE T @V MEILRVET, ZOXAF =R A AN Eizide—1
A FET OAF - 4 A4 —FTF,

(B IERF ] (tpp) 1A =y Vb N BT 2ETORFEEL THIESNET . ZORRIZIZ, A7V F bk
R[] & E DD Ny VBB IE DN E ENET . AT VT BRERRIZ, AN DA XTI ET S
ZEEBIELET, BN N AN —BIEX A 7120E, FET O | 7 FE (trisg BE DM tea) BEENET

9-2 (2, F—HRIANDAN LM N DIAI T HRUET,

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

ouT1 (V)

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

L__
ouT2 (V) :

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

B9-22HTUwPHDILIVIH
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942 Bt bV FalL—-ay

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 T FEd, K 9-3 12, ERMFHEORITHES 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
]
|
|

9-3. IPROPI DEfllia 914 =V VK

9.4.2.1 Ei#eH

IPROPI "> (AIPROPI 3118 BIPROPI) (%, Ajprop) TAZT—Ur &5 H 7 Uy du—4 AR -,3U— MOSFET
ERNDERICHHI LT Fas EifE L ET, IPROPI O /ERIZA 1 THAETEET, L1 D g 1d, n—
F AR MOSFET ORL AL 35 —RZERBIMNDEZD BN TT, V—RANORV A EIIRT 1 X A4 — K&
LCERDINDIGE . ZOFT ¥ HNVD | gy DIEIZERTT, 7L X, 7V PICT L —F R0 o CTVDIE (AR
— T4 OIRHE), IPROPI M OiiiiL A E ML IT 2 — A K MOSFET ®96HD 1 DO EIRIZOIHLFILE T,

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

MEKPFE RO AgrR 73T A—Z1E, Aiprop FANBEE T HRRIETT, ZORREID, lout BICNEASIN=4~7 &
Y NRELT A R EOB G R E RLTVET,

E—HERIT, K 9-4 (TRT I, v—HAK FET ONFERIT— 7 —F 77 F vIZLo THIESNDT=8  SMHT
DEIEAETUIAEIZRVET, BIRIT— T —FT77F ¥IZ80, FIAT7T M ET L —F% (@—HP AR An—T ¢
7A) B O )7 TE— BB AR TEA720 | — 72507 74 E DC & —% i CEjia F R ¢
XFET, I—AME—RTIE, BRDY —ADLRLAUAZTND T ERSERL CEMARI TEETA, L2 LR
TAT =R EFAT— T A TR TRIA O EA L CEREME L%, 2—Ah-E—RIIETZE
T, ZOEREY TV TEET,
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Control xOUTx

Inputs lLoap

|_
Ree NEREe
ERiaamipstaps
IPROPI - N XPGND
Clamp
Integrated e
Current Sense

MCU xIPROPI — 1 IproPI
ADC . “-

AIPROF’I

L]

Verorl 2| Ripropi

B 9-4. NRERMR L EE

liPROPI TruaZERE 77128Y IPROPI ' CLHEHIEE (ViproP!) FHERRT D721, IPROPI B A XA 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
TERINNT, FOT TV —ar OAREROBIGFMEICE SV TELZFHE TEEd, £/-. DRV8AMMA T 3 1A%
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,

Tl T, VVM L. ADC T(EUE%MZD V|pRQp| @%k%}f VIPROPI_MAX EOMINZ 1.25V VI ED A~ R —LEFRFT5
TEEHERLET, TmE xR, Vym 23 4.55V~11V DA VIPROPI_MAX IR 3.3V ICTHIENTEETS

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

IPROPI Hi ) s 13, PEREE AR M [E1E O f IR IERF ] (tpeLay) (SR> CTHIBRSILE T, ZORRIE, m—H AR
MOSFET A %—7 /L -2~ K (INx E'2) 536 IPROPI Hi 52 T £ COMRAEICHIS L £,

TNAAN H 7 VoY PWM A — THREN AT — T 47 A (T —F) 240K TWDE5E ., Eiz it 35—
AR MOSFET 1824 L, B HEEREIL IPROPI H1IZ8 2L 52 5 A, INK BV Da<w Rt ri gy
9.4.1 OFRILFIHE > Tr—H AR MOSFET &7 4 &—7 /19 5&, IPROPI HIZA P v /G5 Ik>»TT 11—
TNENET, B—H AR MOSFET |27 4 B—7 VT 552, KT SAADA L —L —NIE-> CEIREZTLEETLOL
THEENHVET D (BEXIVFFERIC trisg FFRIEL TRL#K), 20X — A 7 FEEH Or—H4 A~ MOSFET D&l
IPROPI IZ X BESUER A,

9422 BH#LFaL—>3>

DRV8411A Wi, BEA VM ERT av e 7 R AL ERL Tl —a BHESITOET, 232k,
% 9-5 | TRTIHC, BE—FDAN—/L EmMNLVY | FIRFEOMDOKRERATA R IDBFRAEL-EE TH, T/ AD
Hi & {}lL’i"FﬁUBET%iT
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Vmotor

(xIN1 or xIN2) _|

I [ I I
Control Input ; ; ; ; ; ;
I 1ol [ I
I (I [ I

I torr torr torr

K 9-5. A 7B ER L Fa L —a >

EEJ(}IL?‘H/E /7 XV//E/I/]\ (ITRIP) j: VREF & J_‘ (VVREF) k IPROPI ﬁ)‘ﬁfﬁ (RIPROPI) @"f‘ﬂﬁ/\b’@f J:D:
ESIVET, BRI, WEia S —2 &L T, M RipropI YO EEE T4 VVREF LU ET,

Itrip (A) X Alpropi (HA/A) = Vyrer (V) / Ripropi (Q) 3)
f:k%\_bi\ VVREF = 3.3V, RIPROPI = 10kQ, AIPROF’I ZOOHA/A DL ITRIP 13K 1.65A L7200 ET,

VVM = 3.6V O)i}ﬂ%/a\‘ VVREF 6i1§%j§ 3.6V OETEL ;pxﬁfg(i?— VVM <3.6V O)iE'/E,\Lj:\ VVREF X VVM LUFChoH Y
HRHVET,

B EA 7R IR T2y 7 AT H 7V U topr R ICH BIRICA R—7 M0 1AV By 201
XINX B DB LW S =y DB ELRWD T, itk 100% D7 2—7 1« A7V ERL F ol —ia 3R
—hENFET, T—FERD lhrp ALy REB 258 HNEEEA 7R (topp) TR T avE 7 - E—RIZK
ITLET, topr PRI, lout 2 hrip 2B T DL, topr P H 7V VR T L —F% [ a—H AR Ag—- T AT A IKHE
(M5 Da—H AR~ MOSFET 234 U) IZATLET, topr DR T D& loyt 23 ltrip Al THAIUX, HIFEIAINZHEST
HAORFAR—T VEINET, lout 23 ltriP ZHEEMLTCEEDOSAEH 7y UiT topr PO, 7L —% [ g—H% AR 21
— TATARBEITHEBATLET ., xINX FIBIE > OIREEDS topr FEFTTIZZAL T DL, topr DIRV DORFRITHER S,
HATEH AT _J_Tiéﬁ‘éiﬁ TIRVET,

ltrip 22X —HIZIX, 7T F 7R (tgiank) &7 Vv T BREFRER] (theg) MHVET, W7 Z % 7 RERIL, H
FOPEREOEE B I OEFREFRNETL T2 — a8 BE 5 2 0T 5DICE L HET, ZNHOETE
BRI —FWNEOIL T oIV RETLHIERHY, FFXT—Fui - ~DER CRAETDHIENRHVET, NET
Vo FBRERHEICED 15(57&14:75) Bl X 2l —arzili LY RN T 0282051 UET, @ERMAES 7Yy FBR
EREM IV ELHKEGA . 10nF O=a7 3% IPROPI ENZ (T /3 AU AT Q) #3752 LT, IPROPI H 1D
MBS %7 ¢ VARLBEL | Bl X2l —rar BNlE KRNI ATEINL0%M I T&ET, av T o OEIILEITES
CTHEECEET N, a7 FOENRRENE L F ol —a MR OIGEDEIRDGE ROV ET,

IPROPI % GND |28t L. VREF B> O ELE% GND JVESERETHILET, NMERL ¥l —ar tERREY
1\\\)(jJ \—T%\ij—o EE/)ILJT‘FJ’LZ) WILTHOID EEJ{)ILV#JV“‘/S/ﬁ‘TgT%é%{:I\ VIPROPI iR VVREF AL m)VRIC
BETHIENRNIINT VWrer & Riprop) Zax ELET, Bl T ol —a Bl ATER ICEESEH121E, THELEHE)
VERE 1R ITHRESN QD VREF B EEO&EFANIZ Vyreg BSAS TWBEH ERHVET,

9.4.3 (REEIEE
DRV8411A (T, (KL W, WEA R MPDIE RIS TOET,
9.4.3.1 BEiitx# (OCP)

% FET O7 FuZ BHHIRER X, 7 — R ZHIR§ 5221280 FET ICiind B HIRL £, ZOERHIR
OCP D7 Vo FBREREH (tocp) Kb ELHVVZEEH 7y OFXTO FET 237 4 2—7 /L3411, nFAULT &'
1% Low (27 —h&vE T, OCP VNI AR (tretry) 2MFRE T HE, RTAN iﬁr”ﬁ'wj‘w 2720 EF, ZORFRT
NFAULT X O High (2720 il FEVENFL E9, 74V RREDE LG 6, X 9-6 _/Ta“oto z. _@47‘4’7
NEMDIRLUET, mEIRESR SN H 7V PO RNBT 2—T V&, {1@0)7 Uy EEET 5281
BLTLIZEN,
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Overshoot due to OCP
&~ deglitch time (tocp) !

Motor
Current

tocp — i— Time

| fi——— tgetTRy — ™
9-6. OCP ®fF

WFETTKERIE, AV AR FET bu—H AR FET Ol TEICHRHSNET, FD, 7T, B, Foid'—45&
MRO WG ~DRAE AT AL D& MBI v MU BEBILET, @B RRGE CIE, Bl ¥l —raififisn
L AR AME I 7228 VREF & IPROPI O E 2 BIFR 7R <BEREL 77,

9432 Y—~vN - >+ v D> (TSD)

TARAARE VL 2R A ERESE H 7V P03 _Co FET 87 4 2—7 V&4, nFAULT B8 Low (77—
hENET, TAARBENL RV ~VUTR T 28, BRI ABIRICHEBLET,

S TSD AEBT 235515, WHEB DMK, b— b U 7Ry | E1 138 PR D HER B (E S D fiBR SN ©
BHHTLERLET,

9.4.3.3 (B ELZRBFER;IE (UVLO)

VM B2 DBEJEN UVLO OILH TN AL» v a/LREE Vyyo & FlEIDE, T/RAADT X TCORIENT 4—T 1
N, FETS 54t —7 103N T, ¥ _XTOREayrsn)eyha&nEd, K 9-7 1331912, Vyy BEN
UVLO OB ERVAL v a/V % EEAE B EMEICERL £7, nFAULT B3 (KEESFEORIE Low (ZEXE)
SHL BIEDN BT ARSI ET,

Vym 23 OV (ZIEW A, NERIRIEE 23 B S A T ASHUR W ATBEME S ®HY . nFAULT B> DA —T7 v KL AV - Ty
UINMRIEESNATZERBHVET,

A

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

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

DEVICE ON % DEVICE OFF / DEVICE ON
nFAULT / / .
Time —»
K 9-7. VM UVLO D&k
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9.5 F/NA ADWEETE— K
#9-412, 20T aTHH TS DRV84AMA OEEET—REZELDEd,

R94.BEE—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

951795747 E—R

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,

952 (EHBEHRY—T - E—R

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 =R Tl H TV Fr—V R 7 WEILF 2l —4% BIONEH Y v RN T 12— VS, T3 A

ILEIRE Y (lymg) D Oi/NROEREEE LET, 59V T AE T ALY T TOWNHE MOSFET 23 fEEIZT 12—
7/1/ ICHERFSNET, T _XTOE L2 Low D _7/\4%0)@/»?75%/ Bl TR —F B —RIZBITLET,
WD ATTE VI8 twake LVEWVEER High (27258, T A AT RICEEL £,

LT DEAI BN, A —T B — R DRGSR T OWE R LET,

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

CC
by

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

K 9-8. AU—T - E—RADBITEVI—OT7VvTDILZIVIH
953 7#4)bk - E—=FK

DRV841IA T/RA AL, TANVIBIETDHET 4 Vb B —RIZBITLET, ZHUTED, T RAREH IO AT MR ES
NET, 7ANE =R TORT SAAOEEIL, £ 9-5 (TR T INCT AV TR EVET, BIRSMai-4 &,
AKFNRARIT 4T —RNST 7T 47« T—RIZREVET,
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£95 7N IMREDEED

TV eSS FE @A HiR
VM {&%@EE (UVLO) VM < VUVLO,faIIing nFAULT VM > VUVLO,rising
it (OCP) lout > loce nFAULT EH BRI tretry
A G N SN A ﬁ@]ZTJ <Ttsp-—
o (TSD) TJ > TTSD nFAULT THYS
9.6 EVEEHR

961 Oy oL RNIVAA
9-9 |2, ryvZL~UL ASIE L AIN1, AIN2, BIN1, BIN2,. nSLEEP O A Ji&Ea RLET,

100 kQ

B9-9.AYy I UNIVAN
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DRV8411A

JAJSMS3A — OCTOBER 2022 — REVISED JULY 2023

107 FTVr—> g qRE

e

LT o7 7V r—vaAFid, T o ARRICE EN56 O TIERL, Tl TIEZOIEMMEE 37w etz
TRAEVZL E A, fll 2 O BB 2 - OBEEVEIC DN TR, BERROEETHMTL TV e72<Zeic
RFET, BERITIAF ORI RELHFEL T AN DL T, VAT LOKREZHERR T DU BERDHY ET,

101 77V —2 a3 18R

DRVB4MA IL, LT DT 7V r—a iR 3 kol 77 U44& DC /i3 AT ve 7 - — 2l TlE I S E

R
1011 KR AEF7 TV 5—>3 >

DRVB41A X, ZOtEZvar Tt T 5J9512, A7 v 7 «E&—4%, 727/ BDC, ¥/-i3v 7/ BDC E—4-7

TV —ar IR CEET,

10111 A7 E> S - E=% - 7Y o—>3>
% 10-1 |2, DRV84MA F A AEE AL CAT YL 7 -5 — 25 BREN T AR T SV r—ar i L ET,

VM
Vncu 100 nF—L +J_ CsuLK
T— —T—10uF
DRV8411A — =
PWM »OAINL S AQUTL
» >
PWM »LIAIN2 e
PWM »L1BIN1
PWM »{1BIN2
o) P»LInSLEEP BOUT1
i BOUT2
Microcontroller VREF
(Mcu) AIPROPI
BIPROPI <
| NFAULT 2 o PGNDA 5
& § PGNDB Dg:g

T

10-1. DRVB4MMA BREBI R T v B> S - E—SDRBRWET TV 45— 3 OEKH

10.1.1.1.1 BEEH

£ 10-1 (2, VAT LRGFDORFI AT ST A= L a2 R LET,

F101. BE/INNSA -4

REtSTA—H M5 HfEnpi
E—XEREE Vm %
T FBHEST R 340/
T—BBRA L H T H R Lo 33mH/#A
H—7 kN T ItriP 500mA
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10.1.1.1.2 S5 REHFIE
10.1.1.1.21 X7 v E> D - E—S5 DFE

DRV84MA k4 5120%, £, T—FHEELAT LT LD HIEEN NI TS, ZOT A AL, PWM A
H =Tz A AEfFH LT, TV AT T e = REN—T « AT T e B — RV R —TEET,

AIRE—2dENE T 50, T—IREELE A, T2 R EI IS TED I LaMERRL TIZE,
TS (V). A TBAFYEL T 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) =

10.1.1.1.2.2 ERLFa b—>3>
Ny 7 & (Irrip) (3. W TN OERETIN DB KER T . ZOREILED, TV ATy T E i3I N—T ATy
e 7 T ATEMEL TV DX ATy T B — 2PN ERT DML O BN EVET, ltrp B2 500mA O
A BV AT (Rypropr) PIEIEE 5 IR T IOIZEHRESIVET,

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

FIRRTREZ R e b iV MIE T b 33kQ Z B AHBTITEINL£7,
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10.1.11.23 XFvE>S - E—F

DRV84MA 3. L FOT VR AL T ATV L e B — R 5T )L« AT 7 B — R E I IR R N — T - X
Ty T e — R TEENT D72 OIS IVET,

o T AT LT - F—R

o AR— - TUTAF LI N—T AT S R

o Tr—AMTATAEER LT N—T AT T R

10.1.1.1.2.3.1 Z/}b - T E O BfF

TN ART YT «F—RTlL, 7T Uy PlE 2 DOEBEOAART 71 90°T, 2 DDE—R (A7 E21E3 5 hE
—R) OWFNNTENELET, 7V AT 71, 77—V =T ICEET ORI AT e 7 il
—RTHY, ml ThemOMEREE EBL T,

10-2 |ZR T 91T, 2 hbe—T1Z PWM AJJ% AIN1, AIN2, BIN1, BIN2 E2AZHIIIL . RZA/3NES R (FRW)
BLOG A (REV) E—RTEMELET,

A
rogo° !
—>: Phase :4—
;
|
AIN1 : >
| | | |
|
|
|
|
AIN2 + >
| I | | |
L | I |
I | | |
I | | |
I | | |
BIN1 4 . 1 + >
| I | | | | | |
| I | | | | | |
I t | —
I | | |
I | | |
BIN2 ! ! : | >
| I | | | | | |
| I | | | | | |
| t | —
AOUT12 FRW | AOUT12 FRW :
AOUT12 L [ : ! >
| AOUT12 REV | AOUT12 REV
| |
| T | T
| I | | | | | |
1 | 1 |
1 | ! |
BOUT12 FRW | BOUT12 FRW |
BOUT12 ; ! ; : >
: BOUT12 REV : BOUT12 REV
| ' | -
| | | | | | | |
| | | | | | | |
Time —»
B10-2. )V - RATYEY DA VIR
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10.1.1.1.2.3.2 N—=27 - A7 v E> VBIfELEBERE

IN=T AT =R T, 77 VoDl 3 o0F—F (E51H., W5, £oida—Ar-E—R) OWFANT
BEL., BE 125 2 DO 7L AT T EOICEESNE T, 2—AMRRETIL, T4 &BROERE T 130
0A ETIHETEXET, ZOF—RIF, N—T7 - ATy 7 mE CEITT AL ITRE T,

10-3 1R EHIZ, a2 br—F0% PWM A 1% AINT, AIN2. BIN1, BIN2 B AZEINL., RZANZNE S5 1A, w7
M. BLXOa—RAr-E—RFTCEMWEL £,

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 —»

B10-3. 77— - FATA4EFERLIEN—T - AFVYEYTDIAZVIH
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10.1.1.1.2.3.3N—=27 - A7 v E> VBIfEL BERE

ZON=T ATy =R TIE, FIANTAR— - T AR RE (BDC BREN DG 1L 7L —F - —F ) Zff
FLTOA KRB ER L £, LA -> T, 77 UwPiE 3 O —K (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, B 2BMOBIRMARAIZ0A FTRELET, ZOT—RIFIN—7 - ATy 7 # R CIITT DA TR T,
AT T JARRLIRE AR D DI HE T,

10-4 IR T LS, avbr—F1E PWM AJ1% AIN1, AIN2, BINT, BIN2 EAZHIIIL, RZA/\FE A1, 3905
M, BEIRT L —Fh-E—RTEELET,

A —» 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 I |
BIN2 | I | | | | | | | | I | | _
7 VS T VR s VR B B VR B
L
X | I I [ | | 1< | | X | I 1<
3 T T = | | | T T g [ I &
@ | AOUT12FRW | @ | | | @ [AOUTI2FRW|[ @+ @ |_
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 | | |
BOUT12 — R T I i
| g | | I Y [BOUT12REV | ¥ 1 | | 1Y | BOUT12 REV
| = | | | < \ \ = | | = \ \
T o | | | | T T | | | g M T—T1—
| | @ | | | @ | | | | o | | ja | |
| | | | | | | | | | | | | | | | |
Time —»

B 10-4. 20— - T4 A ZFEBLEN—T - AFYETDIALI VIR

101113 77U —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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B 10-5. ATV EXY - E=5DTNV - ATV EXTEE

B106. 77—RAb - Ta A1 2ERALERTYE S - E—9DN—7 - ATVEVTEME
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®10-7. A0—* T4 5L 2ERALERATYEYY « E=9DN—7 AT EVTEIE
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10.1.1.2 2 7/ BDC E—% - 77U or— 3>
10-8 |2, DRV8411A %L T 2 »® BDC E—X%EkEh 3 A% FE 172 T 7V r—arbrmLET,

VM
Vicu 100 nF—L +L Cou
110 uF
? Vicy DRV8411A — H
Microcontroller NC g
(MCU) | nFAULT =
PWM »LI1AINL
PWM »]AIN2
PWM »L1BIN1
PWM »{1BIN2
o] »{1nSLEEP
ADC AIPROPI<D( 2 PGNDALJ
ADC BIPROPI & & PGNDB
| |

R|PROP| A
Ripropi_B

E =

10-8.2 DD BDC E—4 2BE#T 5T /1A ADORFRMNET TV 5—> 3 > OEEEHE
10.1.1.2.1 FREHEH
#10-2 12, VAT LHFORFI AT STA—HERLET,
£ 10-2. R/ A—%4

RESTA—LZ W5 Efansl
T4 EIRESE Vi v
TSR RL 7.8Q
B LBRA K A Lo 500uH
E—% RMS &Eifi IRms 600mA
E—H DAL =T T ISTART 900mA
H—2F ke Ny T B ItriP 1A
Ny 7 & OFUEETE (NIHEITE) V1Rip 200mV

10.1.1.2.2 /3 REHFIE
10.1.1.2.2.1 E—5 EB/F
TNy —var CHEASNSE—XELIL, BRLET—XDERKLE, 1 oS00 RERE (RPM) O BIEEIZEKGL

F9, BESIDEITIL, XU — FET | Eﬂﬁﬂéﬂfb\‘é@&ﬂb PWM 5 2—7 14« A NVT, 7T74+& DC £—H
ZIVEHICAERS B A ENTEET, Fo, BIENEWE, ST —XDOEMRETRNDBIRO (LR K&ERVET,

10.1.1.2.2.2 B L FalL—>3>

N7 EH (ltrp) X WTNDOERETNDRKER TT, E—XOE—7&E (BtAER) 1 900mA ThoH7-
O, ltrip B VI — 7B LS D LR EARDLOFEIRLET, ZOF TR LI ltrip fEIX 1A T3, L7zd3»
T, 6 ZfEHL T, AIPROPI £ & BIPROPI BN Z#i S 11T DB AT (RRaprop! & Reipropr) DB A 18R
[./ijqo

Raipropi = Reipropi = VVRrer (V)/[ITrip (A) X Ajpropi (HA/A)] = 3.3/[1 x 0.0002] = 16.5kQ (6)
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10.1.1.2.3 77U r—< a3 Vg

Ch 1=A0UT2, Ch2=BIN2, Ch 3=AIN1, Ch4=BOUT1, Ch 6 = AIN2, Ch 7 = AOUT12 &jit, Ch M7 =
BOUT12 &

10-9. BiL¥alL—>arilL
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B 10-10. EfiL ¥ L — 3>

10.1.1.3 B/C T3 T EEE

10.1.1.3.1 RAHAEHR

FEOFETIE, T—F FIANNTEAABER KB BIRITT SARBE OB T, 070, FEMIEEL PCB
WEHIREEEBIN T T, BAMIZ, K KE—XERIIHEEE N AV ELERTIEROETHY, Xur—TL
PCB OBKHIELHIZ, T A AZE FERWIREEISHERF L, r—~ Lo v o MDA IELE,

T A= NI SN T DIEEE ) ERIL, W< D725 PCB MG IZBWT, h—~/L vy MU E3 A
SHAZE EB A BE R I KB B OMBEEAH R T A0 DOHARELTHEATEET, 72770, BT —4%%
DITIE, EEED PCB Rt 2 ME E 21T 2L — 2 a i IViT T2 0B RHD F9,

10.1.1.3.2 ;JHEEH

FAAADWEEE, 1) FET HEH TR ENS DC B (Roson) (2> THELSHES, PWM 21 F > 74
SRIZED, PWM R, ST 280 [ 575 T 2SI, VM TR IE I 173 38 o0 ) WA 289 A L

15O HZ7UyY?D DC {HEEINL, X7 THECXxES,
Prar = (HS =R x| 2)+(LS-R x| 2
TOT DS(ON) * lOUT(RMS) DS(ON) * louT(RMS) @)

T
* Prom: ARHHEEET

* HS - Rpg(on): /A FET O#LHL

* LS -Rpgon): 2—HAF FET O#ifi

* loutRus): E—XICEIINEILS RMS HiF) i

Ros(on) HIRELEBIC ERTBOT, 7/ A ARFIT B LSRN DKL ET, AR AR+ 52203, =
DEEZETBUERBIET,
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10.1.1.3.3 EhitEE

F =B —MIAETHHEAEDD AP ~DBIEHT Roya (3. BHICKFER T A 3D el £/ 13 BWERE O FLIC &L D

F9, Ll EBEOU AT APEREIL, PCB J@#k (A% 77 v 7)., Befj, B 78, H——~/L o REV O EFE )G

T ZOELVL BT, <tﬁo7i@biﬁ“ RIANDEEE DB BEE 5 O B St 2, HEE HOBWE
RICHELHEX T, 22T EFIREBLOMEASEMA CORE HIEIZOWTERLET,

ZOBITarOT—HF, WOHEEEEHAL T I2b—arLizbDTT,
HTSSOP (PWP v/ —3)

« 2J& PCB (¥ X 114.3 x 76.2 x 1.6mm). =% FR4. 10z (35pm $RSEIE) £7-13 20z $AIEIE, F—~/L-ET13H
—'\7/1/ Iy RDO FIZORELE (4 x 3 TLAIZ 12 o7, 1mm [#lE, 0.2mm EE, 0.025mm #iAv),

— EJE:HTSSOP (o —- 7y b UL REiT L — b —b v, 232l —iar Tl BEOSIEENAZ(L
LCWET,

- TRE:RIANROY—</L - RyRTOET CRMICHE SN/ F K7L —r, TRaodiEmigiL g o
ﬁﬁ WZE > TELLET,

« 4 J& PCB (V1% 114.3 x 76.2 x 1.6mm). % FR4, SMll D7 L—21% 10z (35pm $EIE) £7-1% 20z S,
V\MEJJ@7 L—2 % 1oz T, b=~/ -ETFH—</L - SyRD FICOREE (4 x3 TLAIZ 12 fHOE T,
1mm fFE, 0.2mm [E£E, 0.025mm §il A 3),

— EJE:HTSSOP /{v/r— - 7o PV R L — s b— b7, 232 —ar Tk, BB OSREE AL

LTWET,
— B 1=~ L Ry REET TEWII S ST GND 7L — 7T R« 7L — OfEIIE 74.2mm x
74.2mm T,

- HfE 2:EBRTL— By L, EIRT L — O 74.2mm x 74.2mm T,

— PFERIARO TFINSZefil R a3 T, FEBIONE GND 7L — b o7 B 7 TR S e LT 15
g, FTROV—</L - RyRI w7 — LRIV AR (Bmm x 4.4mm), EJEOHT L —2PNEELTH, TE
DXy ROPARIE—TE,

HTSSOP /3o — U2 oW T ab —ar LI R OB X 10-11 IZRLET, & 10-3 12, £ Ialb—ar T
L& EMOFEEZRLET,

X 10-11. HTSSOP ® PCB EF /LD L&

£ 10-3.16 E> PWP Xy — D& A

$R (Cu) HE/& (cm?) St A (mm)
2 16.43
4 22.23
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% 10-3.16 E> PWP /Xy o — 2 D% A (continued)
4R (Cu) HE/& (cm?) ~HEE A (mm)

8 30.59
16 42.37

WQFN (RTE /Xy 7r—7)

+ 2J8 PCB (V1A 114.3 x 76.2 x 1.6mm), =% FR4. 10z (35um $i{EIE) £7=1% 20z $HEE, —~</L-ET 3]
/'7—— CO7 YTV AD IO HRELE (5 HOE T 1mm [HFE, 0.2mm E#E, 0.025mm #i A 3),

- EB:WQFN Ror—2D7 v U R — &,
- FE: =Y OT7y VRO T, BT 2L CERICHE i SN DY TR T —, v al—rar T,
TIEOFEREE (LS ETWET,

« 48 PCB (1% 114.3 x 76.2 x 1.6mm), ¥ FR4, /MO 7'L— 1% 1oz (35um SA7EIE) £7-i 20z SHIEIE,
WO —21F 1oz T—iE, V—~</-ETF w7 —C D7 U b FIZo AL #E (5 Moe 7, 1mm [H
B, 0.2mm E£E, 0.025mm $i A~ F),

— EJE:WQFN or—2 07y s 7V hERL— R,

- HEE 10— 07U O FC, BT RN LTI HE SIS GND 7L —r, TR T L—r D
fEIKIE 74.2mm x 74.2mm T,

— WEE 2:EBRT L — o B R L, IR L — OfEEIE 74.2mm x 74.2mm T,

— TRE:RIANRO TFINSI2 R & T, EEBIUWHE GND 7' —2 b o787 TSt LT
g, FREOY—</L- R 1.55mm x 1.55mm, FEOY—</L-3yRiE, o7 —LREYA X (3mm
x 3mm), FED/ Ny ROHART—1E,

HTSSOP /Ry — oW T lab—rar Lz ER o % K 10-12 1[RLET, # 10-4 12, K332 —ar T
BAE T RO ~TEERLUET,

10-12. WQFN ® PCB EFI/LD LIE

£ 10-4.16 EY RTE N —2DHEA

4§l (Cu) EHE (cm?) ~HE A (mm)
2 14.14
4 20.00
8 28.28
16 40.00
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10.1.1.3.3.1 THIXEBILHE

TEFIRBESA: ) &1T, BE—F R IAPRERICHTE>T—ED RMS Efi CEIfET 2224 LET, oIV ay
DXL, Hilmfg ., $i/F . PCB BEUZILUTZ Roya & Wy (HEA MO IR ~D RN ) OZAbLZRL TOVET, dilffd
MREL, BN L STV — 0 BENEE RQJA L LPJB 1Z/h&<720 PCB LA T VRO EWERED R 7252 &% /R LT
WET,

90
— 4 layer, 2 oz
—— 4 layer, 10z
—_ 21 , 2
80 — Dlayer 108
70
E . \
3
& 50
\
\
\
40
\
30
20
2 4 6 8 10 12 14 16
Copper area (cm?)
10-13. HTSSOP. PCB DE&H L5 AEADOFIES & AEE S ORG
17

—— 4 layer, 2 0z

—— 4 layer, 1 0z

—— 2layer, 2 0oz
16

\ —— 2 layer, 10z
* \
s
2 14
>
13
\
\
12
\
11
2 4 6 8 10 12 14 16
Copper area (cm?)
10-14. HTSSOP, ESERN SEIRNDFHE/S A —4 LIAEIR & DR
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120
— 2layer, 20z
115 —— 2 layer, 10z
110
105
~ 100
2
o
< 95
< \
4 \
90
\
85
80
\
75 E—
70
2 4 6 8 10 12 14 16

Bottom layer copper area (cm?)

E 10-15. WQFN. PCB DESEEHN 5 BAEADEIER & HmiE & DBk

34.5
” \\ et
33.5

33 \
32.5 ]\

32 \
31.5 \
b\
30.5 \

30

Y8 (°C/W)

29.5

29

28.5
2 4 6 8 10 12 14 16
Bottom layer copper area (cm?)

10-16. WQFN. ESEH S ERADEIE/SS A —4 &L SAEE S OBIE

10.1.1.3.3.2 iBEHILEE

T—H RTANT, BRI RER BN RN ASES ERBIEEREN S IR D A REE SN 3, 72 21F. RDIH7%
ERHET,

o D—H—NRRPNIEIEL TNDEEDE—ZE),
o FBIRELIITTURNRE—FDHIIDOWNTNNEREL . B ETRREN N T ENDT VA,
o EB—HXFELITVV I/ARVERFFBREISN1% . RS,

ZDOIH72IBPESRMETIX, SO mAECEIITINA T, BERFH O EWERE IC B % B 2 77, BESRFOL A St —
B UA (Zgyp) /3T A—F X, HEETOO B ~OBEREEZRLET, 207 ar DXL, HTSSOP /\//7~/}_»
WQFN R_or— HOD 1oz BEW 20z DEADOL AT ey 2L —hL72b DT, ZIVHDT T 71%., HUVERR ULV A
TEAERENELRDIEE R TOVET, BREIEER NME WG S | RT SAADE A A X r— U PREVERER L
FI, JVREWRIAT SV ADGE . BV AT OB EWEREIC LY K& BB L 52 F7, PO T I7 DA LB —
ARG RTA7 /vvxﬁﬁﬁ'ﬁmﬁvgé e TRBEEREBIS U =N N A 2R TOET, By
IWADGE . EFIREOMRRIZ 2D R TENTEET,
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100
— 2 layer, 4 cm?
70 | — 4 layer, 4 cm?
sl — 2 layer, 8 cm? L
ol — 4Iayer,8<:m22 P g B —
—— 2 layer, 16 cm e
30 | — 4 layer, 16 cm? = —
=
T
20 L T
— ~ il
s =]
£ 10
3 L+
N7
:
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

10-17. HTSSOP /% v

100
— 2 layer, 4 cm?
70 | — 4 1ayer, 4 cm?
50| — 2laver. 8 cm?
ol — 4 layer, 8 cm22
—— 2 layer, 16 cm
30 | — 4 1ayer, 16 cm? -
i
! =
20
. e
ot ul
5 = |
£ 10
<
N |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

Pulse duration (s)

—J&10z8ALAT U MTO, EERDPSABENDBA VE-S R

Pulse duration (s)

1000

10-18. HTSSOP Xy — & 20z AL A 7D P TO, BEBHLSABANDEA Y E—F R

200
— 2 layer, 4 cm?
—— 2 layer, 8 cm?
100 | — 2 layer, 16 cm? L
70 B =
]
50 L
40 =~
30
g 20
% //’
o //
< L~
5 10
7
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

Pulse duration (s)

1000

10-19. WQFN Sy —2 & 10z iLA4 7D P TOD, BEBHSABANDOBA Y E—F R
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100
— 2 layer, 4 cm? mEEECC
70 | — 2 layer, 8 cm? —r
50l — 2 layer, 16 cm? ==
40 o
B
30 7
A
20 »:
//
— //
o
< 10
<
N 7 i
5 LA
4
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)

10-20. WQFN /Sy = & 20z LA 7D T, BEESHEHSABANDOBA VY E—=F R
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11 BIRICEIT S #REIR

MANIVOIBE

WYZpe—T1)1 NV EBEOMERIT, B—FBEE S AT AORFHIB W TEELRER T, —MRIZ VLI EEDBKR
ZVNIEFLERDHDET 0, IARE B2 A XD INUET,

MBI — VR BN, OIS ES FREK TR FEVET,
o B—H AT ANMBELT AR KED
. KeElEIMMEEE S
o BIREE—H VAT LADORIOFEAF TH L ADRES
s IFRSINAELEVYT IV
o [ERT2E—F20FH (7 711& DC, 773 LA DC, A7 vE L 7)
o ET—HDTL—FFHK
ERE T — SRS 2T DO DAL 5752 ALY I OO EFRO AL T HHE D HIRSES, m—Ar 3L

IRBPNETEDE, B—HIC j(aa(m%@@n‘ﬁbi?&@“é%ﬁ FTAME TR ELTSG A VAT DO EENE
LET, TR INWIEBEHADHIET, BE—AOELEITLEL, KEREHE PG TEET,

F =2 — NI — R HERE DRI TOET Y, LT - a F U O R &R TN E I E k5121, A
%A-V«W@%XMWE'@“

Parasitic Wire

Inductance
Power Supply * Motor Drive System

™ i

<+> +] 1 Motor
- Ta Driver
’ A
GND
_ \
Local IC Bypass
N Bulk Capacitor Capacitor

® 11-1. ABBREZEALICE—SIRE > AT ADIERS

A NERIC TN —BARIET DGR DO~ — VU BT D720 2V e ar T o O ERK B LITEMEEI LI &
STAHAULERHNET,

M2EBREADS Y IDI =TT

DRV84MA IZEIREZ AT DDIZRFEDY — 7 ATV ER e VM ZHIINT 2DHNCT P2V ATUEZ MR T DT
EDFFASIET, DRVBAMA (2 VM BEUINEND L T A AT DAT —Z A IS W TEMEEZ AL £7,
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121479k

121 L4779 bDHARSA4>
DRV8411A T A AZIF/ T — MOSFET 23S THRY . KFERABRE) TE2720 | LA T U Mgk LM b Ofid

JTHOLDEZZOVBERHVET, REHELVATUMIBETIENILL FO LB T, LAT U MIBE o5

I,Eméaé,%m (ZOWTIE, [E—=Z - FTANRDIER AT T ID AT T 7T 4 2 N TR <IZS Y,

VM 725 GND ~O#EEICIE, K ESR DIy 7 -ar T o a2 0B RHET, X5R BLU XTR #1~7

PHELE L £,
=T e BB R/ NMRIZINZ D120 VM BT oY, TR ADOTELETELALE T A HLERHY
7,

M EIFASNT e T I TIv I ETERAAT LT HIEMNTEET R, NI —T A HZ I 5 R B/
RN Z DT80, T /RA A TELE T I CRUE 35 5B NHYET,
VM, xOUTx, GND [ZEFEHH I ~KEREMEL, 770 RIZRLET, ZRHDOR-—R(IZ1E, EHARETHN
X, KW& R A 32 ERHV ET,
GND /%, PCB O I R T — I HBEER T AL ERHNET,
PCB Ot —h V& KIRITHER T 5728 KT NAAD Y —< /L 3yRiX PCB LEOZ TR -TL—u (&
M ATEE R A P —~ L ETZ N L TN TR 7L =) ICROHT D L ER S FT,
B — b 7 EB T 572012, —</L Xy RERDHT D807 L — > OAEIX TE LT KEL T4 F0
HOET,

122 L1479 Kl

4 '
VREF —» [} 10 —_—— — — 1] Je—AN
OO aoutt (]2 I"..’ | 15 | ] €— AIN2
PGNDA (| 3 | | 14 |__] AIPROPI %m
OO nout2 [} 4 ' . Thermal 13 ] GND _o
OO Bout2 []s I'"': Pad | 12 [J vm ~® 100nF
PGNDB (] 6 | I 11 |__] BIPROPI —> l
OO0 soutt (7 | | 10 [ ] €—BIN2 Ceuwx
nFAULT (] 8 — 7 — o[ <€—sm Reaipropi
e , |

VMCU

B 12-1. PWP (HTSSOP) Xy o —2 D#ERL A4 70 Ml
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_*
— GND

APGND

OO Aour2
OO Bout2

BPGND

_*
— GND

DRV8411A
JAJSMS3A — OCTOBER 2022 — REVISED JULY 2023
@)
© 3
- N
= b4 =z
- @ £ = [
I =
5 .- — GND
e}
g4
r L B B B )
o Lol
I -
21 ,———=x~ 12 L] APROPI —
- |5 2 _ ] % Rarpropi
22 Thermal™ 41 ] oNpe100nF 3 ¢
t
a1 S Lo lw T =
] k('\ Pad ('\l 10 L1 W™ GND
24 ‘= ———"~ 9 ] BIPROPI —>
CBULK RBIF'ROPI
[te) ~
r_| [_| [_| A
\ [ J
= 5 T T
3 2 .
@ £t z 2 — GND
o o
@)
@)
Vwmcu

12-2. RTE (WQFN) Ry T — 2 DHRL 47D M
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1B3TNARBLVRF 2 AV FOYR=F
131 RF a2 A bDYR—F
13.1.1 BEEE

B ZEEHZOWTIE, L P2 TLIES0,

o TXVRALAINAY [F—H - RIA\WHEEIOFE]T 7V r—rar - LR—k

o TEYRALAVILALY  [PowerPAD™ O B2 L7 7V r—s g0 s LaR—h

o TXYRAAUAV LAY [ERRERERERL R - — PowerPAD™ |7 ) r—o g - LR —b

© THRIRAVRINAY [T—5 - RTASEREROHRAIT 7V r—2ar LR~

o TEXVRAVAINVAY [FT—H  RTANDIER AT IRNDRAN T Z 7T A AT 7V r—ar - LR—k
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PWP0016-C01

PACKAGE OUTLINE

PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

PIN 1
/ AREA

INDEX

{,’ [ N \ ALTERNATE THERMAL PAD DIMENSIONS
| 1 |
DIM B
‘\ J X / ] E ‘i OPTION (MAX/MIN) (MAX/MIN)
\\ ! 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
NOTE5 | —= |=—4X(0.3)
8[| 19
2X 0.23 MAX
1 NOTE 5
— R [ A I AR
] E—F -
—] 17 1
DIM B
—] [ 1 GAGEPLANE 1.2 MAX
—— / 1 = -
] L
1 = L
o o 0.75 0.15
1 116 0-8 0.50 0.05
DETAIL A
THERMAL e DIM A —= TYPICAL

PAD

4229315/A  12/2022

NOTES:

N

per ASME Y14.5M.

exceed 0.15 mm per side.

akr wb

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

Reference JEDEC registration MO-153.
Features may differ or may not be present.

PowerPAD is a trademark of Texas Instruments.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
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EXAMPLE BOARD LAYOUT
PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

16X (0.45)
}7 T

(R0.05) TYP

14X (0.65)

T
(?0.2) TYP
VIA

SOLDER MASK:
DEFINED PAD

16X (1.5) «‘———‘
1

METAL COVERED
BY SOLDER MASK

— (1.2) TYP

K’

I

|

‘ SEE DETAILS
(5.8) 1

DEFINED

SOLDER MASK: METAL METAL UNDER SOLDER MASK
OPENING\ SOLDER MASK‘\ / OPENING
‘r 777777777 |
EXPOSED METAL ‘L T T——EXPOSED METAL
0.05 MAX *H‘* 0.05 MIN
ALL AROUND ALL AROUND

NON-SOLDER MASK

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4229315/A  12/2022

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA002 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
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EXAMPLE STENCIL DESIGN

PWP0016-C01

PowerPAD ™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e (2.5) —

BASED ON
16X (1.5) 0.125 THICK
1 STENCIL

METAL COVERED
BY SOLDER MASK

(2.64)

BASED ON

0.125 THICK
STENCIL

I (5.8)

SEE TABLE FOR
DIFFERENT OPENINGS
‘ FOR OTHER STENCIL

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

{ THICKNESSES

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.80 X 2.95

0.125 2.5 X 2.64 (SHOWN)
0.15 228 X241
0.175 2.11X2.23

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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141 T—=7ELTY —)LiER
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

OO OO OO T

® & o|l( B0 W

v
Reel | 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
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 OO0 O O Sprocket Holes
|
T
Q1 : Q2
A4-—9--1 _
Q3 1 Q4 User Direction of Feed
[ .8
T
A
Pocket Quadrants
g Ror— | Robr— | y—L y—1 A0 B0 KO P1 w 12D
e K m | EvE| SPQ B2 (mm) | B W1 (mm) | (mm) (mm) (mm) (mm) (mm) S5
DRV8411A WQFN RTE 16 5000 330 12.4 33 33 1.1 8 12 Q2
DRV8411A HTSSOP PWP 16 3000 330 124 6.9 56 1.6 8 12 Q1
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TAPE AND REEL BOX DIMENSIONS

FR[A Rolr—DZAS Nor—YF ;{ SsPQ £ (mm) & (mm) B (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)
DRV8411APWPR ACTIVE HTSSOP PWP 16 3000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 8411A
DRV8411ARTER ACTIVE WQFN RTE 16 5000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 8411A -

@ 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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 21-Sep-2023
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. 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
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 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
DRV8411ARTER WQFN RTE 16 5000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION
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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 35.0
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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