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7.4 eV
7.4.1 BEFER

DRV8231A i AL WA FH T 3K 2h i B (1) N 938 MOSFET. it 2 7-2 Fra N2 44 N IN1 AT IN2 $56)ix
BEATH

* 7-2. H Bz
IN1 IN2 OouT1 ouT2 S|
0 0 ]IS IR W4T H AR E RS (20 1 ms ZFENBEIRB )
0 1 L H I ( HE OUT2 — OUT1)
1 0 H L 1Em (R OUT1 — OUT2)
1 1 L L I 5 AR08 R

NPT EONERAS R DAL 100% (5 25 Lok sh |, n] 5 B Nk TE V8§l (PWM) LS I n] A4F L pLEE T . PWM
I, IR Bh AN 3h 2 6] R IR A U e . Ban , LA K RPM 1) 50% IE R 3XSh ML , 7EIRSE I, INT1 =1
HIN2=0; AR E , INT =1 H IN2=1. 4h , 5RO RESEB A /i 7o s ATH s (IN1 =0, IN2
=0) . K 7-1 B 7 HEILBEFR AR H B, 7T BLER ] VM Z BT %N 5] A

VM VM
Bt L7
! ‘ !
e ;0
L \»¢‘\ e S
* ‘ 1 ¢ =)
|—+‘ | — = +‘ —
t | T ﬂ L @ Forward drive J t T | ﬂ L @ Reverse drive
< ‘\ 4 @ Slow decay (brake) 9 /‘ » @ Slow decay (brake)
N ——— B et () gial S
P (3) High-Z (coast) . (3) High-z (coast)
ouT1 YN —-$ OUT2 ouT1 $ 2800 oUT2
rrrrrrrrrrrrrr e ) e | | ‘\4‘@4—-
/»——»—@——»—4/ 1 1 \—¢—@—+—‘
o s | e
BTy el i il
| | !
| | 1\ J
4 — - _
S —— / LTI N e s S
| i | !
= =
Forward Reverse

B 7-1. H B R EAE

2y N IK Bl = E AR SN RS FL S, s SRS HL S AR Y IR B TN, 2 B shdl AN BEIX I [E] DAB 15 A .

toeap M TR] 25 H A v BELES) FRy A BR8] o A0 SRAE tpeap HATRDIN 246 HE 51 R0, D0 fl R B T FE R 7 m) o T SR LR 8 T
B, R R AR T T R AR R . R ARSI, NIRRT VM B R R . 1% R R
MBS FET (44 — M .

FEABAEAR I IA] (tpp) A5 N ILI 5 %y H A5 A 2 06 (R AR 6] o 22T 100 B 7 46 N7 06 fk o 1) R G At P 35038 i 46 4
B B NPUASUE Rk i 18] ] 55 10 Bar N 510 _L Ao e 3 sz HOIR S . BEINRO 3 S B2 RE IR P25 F8 7 FET Si@Ese
Wi 1) ( trise A1 traLL ) -

NHAIE 7-2 SR T RULERS & R HS N
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IN1 (V)
IN2 (V)

OuT1 (V)
—tpp—>*trise>*—toea— —tpp—>«traLL > *—tpEAD—
ouT2 (V)
—tpp—>*traL > +—tDEAD— —tpp—>«trise>*—tpeap—>
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7.4.2 BRI AT (IPROPI)

DRV8231A #3F4E IPROPI L& p 1 LA I L 5 AN S A5t Tl g . IX S8 Tl A 45 1 BE % £ AN AhssAs il iy
BEL S0 F 6 PR 75 0 T ARSI i b P OAL S PRGOS T R GRS IR R T R G RA M E 2R . X4, asFidfE
i 75 A BT SR 3 s e LR S RO 0 T PR At PR, DRI R IR0 s A8 i D A ) 4R G T B A
MIvE St B 7-3 Jon 1« UREE Y R IRE R IPROPI I T

INX

.
¥
I

|
T
|
1 :<—tFALL
| [ | |
ol | !
| : [ | : l
! Al I |
OUTx (V) ! VAR AN !
[ |
| : [ | | |
H—I tBLk —V: :4— torr —F:
! | | |
: : Co : |
[ S [ N I > g 1o ——— 1o
: : [ o | e
OUTx (A) ! " Lo o ,
| ! | | | |
| ! [ | | |
) [ | | |
| ! [ | | |
| 1o tes I
| [ g i |
| [ | | |
______ U U L —— AN
IPROPI (V) |
1
]
|

& 7-3. ¥4 IPROPI i} F &

7.4.2.1 RN

IPROPI 5l <% th 54 H M AR T % MOSFET M HIL IE FEIF 4 Ajprop A5 AU HBIAL . PTLAE
JiREs 1 TS IPROPI Hnth . A S B R AE O MOSFET Hh s i g U pl iy, 7K 1 Bl g A
Re wn R IEAR IR ) e AR B AR RS, WNZIETE R | g (ENFE . Bt , n iR s prAl T ) /18 8 2 iR
A, W IPROPI AR L AR 5 He i — MG MOSFET Hh i) AR AR IE EE o

lpropi (B A) = (ILs1 * ILs2) (A) X Apropl (1 AVA) (1)

“HUSRE” R Agrr 825 Apropr I HRHIIRZE . Agrr SRR loyur UL 1 I AR 0 7% 58 1 22 A Y
IR ZE R ZRE R .

FHUHLAL BN FET B B IR B 24T | T JE=a S A AR Zh R A i feL , a0 7-4 P FRIALBESEM fovF
A IR 25 A 1) 2 01852 3k il 9 ) A 0 PR AL SR 2E P AT, DT A6 M 2R X 1) A ) B P TLSE P P B M I PR - AE AT
BRI AR I [ e A B SR R, DRI E AR T B o (B , T DAAE Sl w5 i 3 4
HOBTR HSRBh A, HRAE U AT U AT R R AT FLALREAT SR
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Control
Inputs lLoap

—{}w} |

IPROPI 1 GND
Clamp

Integrated e

JLATL

Current Sense

MCU IPROPI — 1 IproPI
ADGC . D

AiproPi

L]

Verorl < Ripropi
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&l 7-4. SR RS

¥ IPROPI 5| ERZ BT LS (Ripropr) JEATHEHE , TR |iprop) FEHL LI 4 HIZE IPROPI 5 il 7= A4 —A
R LR (Vipropr) e X AE B AT 4 P bR AEREEUHE e 28 (ADC) ¥ 6k I AE A Ripropr FELBELAS P 3if (1) 1 B 530 471
o AT DUARYE R U R ROR AT Ripropr HEFHES R/, DURIH #5848 ADC AN EFE. Bh4h
DRV8251A #FiEKH T — AW IPROPI HL R L% , nl A% T VREF 51 L1 Vyrer FRE Vipropr » FE7E
R K H ek I B A e FL R S R 41 ADC .

AT DAE ] 77 R 2 TR R T R A IPROPI HLE .

Vipror! (V) = Ipropi (A) X Ripropi () (2)
IPROPI iy H 17 55 52 PN 3205 FEL AL RS0 FEL 6 )R ZE SR B 18] (tpepay) BRI . BERS (8] 2 F8 MM MOSFET Ja fdn 4 ( 2Kk
H INx 5[ ) 2 IPROPI %y Hi #2528 1 5 N B 8] 52 ] R REIR

E H M PWM (555, WSS/ IR sh A S 208 ( #2h ) Z B2 & U0, A I A AR MOSFET 244t
SiE , HEDZER B R IPROPI fy AN & P2 AR AR 52 m . aniR INx 5180 L 0 dr 222 - MOSFET ( AR ¥E 15
7.4.1 AR ) , U IPROPI it FiEid i N5 525 . BEAMEM MOSFET 7EARIE S B3R (78 “H
UM R DL trise FTEIFR R ) 2250 DLAE S HIR | {2 IPROPI AR b < Wi 8] P ) MOSFET H )
LA o

7.4.2.2 BFIAT

DRV8231A S AFfi FH [E] 5 Sy i 18] FE AT I 7 RAE BV T Thit . IXFE |, B8MFRERE/E R AE LRI . Sl sE K
HoAthy = B AR R R BR g IR, iR AN RS, &l 7-5 FR.

ImoTor

00T

(IN1orIN2) _| w

I | torr

> e —

I
Control Input ; ;
I
I 1 torr o torF

Bl 7-5. ST A] AL A Y
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@It VREF H & (Vyrer) 5 IPROPI it HHEH#% (Riprop) W B HILPTH RE (ltrip). PTEEE 2 Ripropr B
PHAE A Vyrer 2 F) BB S N 30 EC AR 0 AT LU BIAT L4 A

Itrip (A) X Aipropi (1 A/A) = Vyrer (V) / Riprorr () (3)

ﬁUﬁD , QD% VVREF =3.3V, RIPROPI =1375Q H. AIPROPI =1500 n A/A , )I_\IU ITRIP é/‘]j‘j 1.6A.

[i5] 5 5 T IR 8] FL IR i 7 8 SRRk 100% o5 B FEHLIRIE T | UNAE tope MIAIZE RS H thx B3R, T HAR
BN G ERErs Aam NAR E A R . LR lrrip BIER |, f 2k N BT T € R WTIN A (tope)
PIHRBT . 1E topr WA , 24 loutr BT ltrip ZJ5 , H FSTE topr FREEET (] A 2E ] MK 18 58 22 BOIR TS
( AN MOSFET 5 a ) o fE torr G ) R louT NTF ITrRIP » 4%*&*&%?%”%)\%@%?%%5@50 &
loutr THAKRT ltrip , H BVSAE tope FFEEIF ] Y BEN 53 — Bl S AR IS 220800 . an iR INx #2461 51 B RDIR S 72
torr INFIRJ N R AEARAY | T tope IF I (D304 38 70 K 4 G, O L% HRE PR OO BN -

lrrip FLECES REEA T BRI 18] (taik) » A TURIERK A 8] (toeg)e A BT BE 18] BT £E D46 day I 15 Lk L S A0
FEL AL A R T FEL IR Y o X SRR T RE ER UL P B R L T L R RS SR . TR I i [R] R R
W AR 2% AE AN 2o B i AU IR S o R S SR AR I ORI Ji N TR SR e S UL T, £E IPROPI 51 SEIL 83 1F 2
AETHCE —A> 10nF A | KA B TRl iE IPROPI 4yt EROBRAS | T AS S Ffid & R 7. AR Pl AR Al 75 22
BEAT VRS | E AR AR T B 2 182 P JAE A P R £ T 2 I 1)

AT DAAE FH PR s A TR B R, 72K IPROPI JEE:3] GND J1K VREF 5| il R % B & T GND I{HE.
MR TEEERREATFERRIAT , WFEEEE Vyrer RiprOPI s 1§ V|ProPI FKIEAN SR F VVREF WIE. NfE
FELAL T 1T L E% IE TAE | Vyrer AT “EUGEIT M R e R VREF 5| EJE R P .
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7.4.3 (RIP %

DRV8231A #4224y , LAFT HEL VM RIE. i flid #hefiaf .

7.4.3.1 3%LrY (OCP)

FFAS FET A0 B 770 BIR i) PR 5 38 ek 7 P 300 B ) A A2 B ) 28 SR BR ik FET MO HL IR . a0 SR e AR UL HL 8 B il )
SR (AL OCP rRIERK M IS 8] (tocp) , 25 H #i T A FET. 75 OCP HEiXFAM (tretry) L5 , BN HE
Bm . W RAAAE , WEE A |, ik 7-6 Fix.

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

Motor
Current

Time

&l 7-6. OCP #&fE
FER AR FET _b Sl I B 05 00 o X Rk Pe A 0 . PR YGRS % rRL L S 4 s T 2 S B e o b
IR R AN FH A T FE AR I P A I L RIEJE 18 VREF R IPROPI S & dnfe] | b st (R4 #R 68 IE# T4
7.4.3.2 $1xH (TSD)
R IR B e A PR A, W25 H MR BT FET. S IRE MBI 4K PG | K E KRBT,
7.4.3.3 VM X E4iE (UVLO)

£ VM 51 B EERE R T UVLO TREBIMEHIE Vyyo B, #AFHIATA S |, %tk FETS #i4t
A, FFEPT AR E AL 2 Vyy BETE 2T UVLO ETFBIMERT | KR Eia1T , Wl 7-7 Pios.

A

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

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

Device enabled,
active mode

Device status Device enabled, active mode Z Device disabled, fault mode

N\

»
>

Time —»

& 7-7. VM UVLO E4T

7.5 S3FTHEEAE R
% 7-3 KGE T AN DRV8231A K ThRERE L .
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# 7-3. BITHER

R XA H #F PR 0 B B
TARRE INT 5 IN2 = JB 48 5 1T T TAE
1R THHERENR 2 IN1 = IN2 = SBH4E% H T
(2T i ST ART A 4% A B & 7-4
7.5.1 THEEE

2 VM 5B B T R BB Vgyio » INX SHEEIAE TR INT = 0 H IN2 = 0 ZAMIPIRZEIF H. twake 45K
e, AN TTARRE . AT H . B R AN AR R | S PR A S Rl

7.5.2 LTI FELEMRPR

2 IN1 A1 IN2 51T tg gep HF IR N3 AMEHETHS , DRV8231A 3 Fik \MAK DI FEMEARAE 0. 7ERRARBLC N |, %t IR
FEmPHA , S F ARSI TE AR IR (lvmq) e/ BRESAFE T A S AL R AP, WSS PF 2 SERTHEA
MERAR A AR T4 51 BB (1 e P I TR twake PORFERITR)S , SR PER e a1 #iafT. &1 7-8 o T#EA
AR H B HEASE 2 7 1 e

|
| | |
1 Active Mode——»+—1%®P_y \Wakeups—Active Mode—b

|
|
I I | Mode 7 I
—_— | | |
| | | |
IN1 | | | |
| [V |
| T )7 T T
| | | | | |
: r_tSLEEF'_’: r—tWAKE—’: :
| | 1 L
| | | |
IN2 | : :
| |
$— I I
| | | | | |
| | | | | |
| | | | | |
| | ] C ] | |
| ) | o | ) |
ouT1 | | I Hi-z | | |
/o AR S S4 N—
| | | | | |
| | | | | |
| | | | | |
| | | (¢ | | |
| | | [ |
ouT2 | ! I Hi-Zz ! ! |
| | | | | |
+ + |
| | | |
| | |

& 7-8. BEIRBEA I NIRRT &

7.5.3 BEHEEC

DRV8231A #3111 18 21| Wi b i it NS =, 31X m) DU SRR 4P 284 A B ko OB =R I 88 -1 T W B Tk
GRG0 3R 7-4 TR . 245 R K E AR, AR 2R AR O FE N AR

R 7-4. HIEFHILE

W %A H #¢ W
VM K& (UVLO) Vi < VuvLo falling Vi > VUyL 0 rising
it i (OCP) lout > locp lout < locp
MW7 (TSD) Ty > Trsp Ty<Trsp- Thys
7.6 51 I
7.6.1 ZHEBFHA

7-9 SR T B ESFH AT INT. IN2. PH/INT F1 EN/IN2 [R5 AN S5H
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8 N FH AL

#HiE
PAR REHIR  h BE BANE T T e, TI AR R AER PRI 2 8k . T % 7 AR SR € 75 ot
BIER TR . 2P SIS UEIF IR 2 R REW LB, LA IR REGTThAE

8.1 MAER
DRV8231A DRV8231 #t38 i F T3k 3 — N Jill ELAL AL -
8.2 AR H
8.2.1 HHIE i Pl
3.% Vv

IPROPI ouT?2
Controller
N1

DRV8231A
OUT1

IPROPI

R
1

——>
T 33V
- | VREF VM ,
PPAD 1 l
T 0.1 uF 47 uF 451033V
= T T Power Supply
=
& 8-1. iEIER:
8.2.1.1 #itER
TRINE T RIS
* 8-1. Wit

BitSH Ho MR
HIALHLE Vum 12V
S8 LML R lavG 0.8A
EEHL/EI% ( Eﬁ] ) Eﬁ{f,ﬁ IINRUSH 2.1A
IV I SU N IsTALL 2.1A
FELBL EEL AT B 1) ltriP 1.46A
VREF H £ VREF 3.3V
IPROPI #:il . FH RipropI 1.5kQ
PWM #jize fewm 50kHz

8.2.1.2 ¥4It

8.2.1.2.1 AYlASE

A8 B AL E R B R T ik B L AUE B AT 3 1) RPM. EE GBS |, A I BELUR Lt iR 1558 e |, TR I A [5] 1)
PWM 52t N T2 FET. 5 e i Bt 2 1 i@ i e B BB ML 52 2H i VR AR AL R
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8.2.1.2.2 BYLERE

HNLERTE . WG 8 S AL R 6 R A 1 KR . LS S K B R B RO TR T it . DRVB231A
) L VA R A I A B T PR X S K A . ] 8-4 AN 8-5 (o 1 PR VR IR FEL IR K

o, ] DR IR &%, Gl AR S S A T PWM ok 2 Lok BR AR T L O

8.2.1.3 ML

m

/\T\

Motor Stall Occurs'/

Inrush Current ——m P,\
11 V\h
M%\m W
Wil uw‘wnwwnwvmww

Stall Current

54

‘ stall Current

L
21854 i
- Inrush Current t—- 1 Motor Stall Occurs

11654

Average Running Current

‘ Lo "
201 J35mA.
vom yom
a1y a5k
6 ] 5 i 4 124ms 224ms A4 H 4 4 276ms AT6ms T6ms. Toims 124ms 224ms 324ms 424ms 524ms G24ms
Measuw  PimeaniCOl PRfteuCl) P3P PG PGee  Plece  PRas PO Plle  Plee  PR2e Measure  PAMENCE) PRMOCH RS- P4 BB  Phe  Plaee PR BOee PO Pifee PR
2m -

(Toase 124 ms Trigger (B8
12Bis 2 20y
dge_Postive]

WA (3O ) =INTES BB 2 (RA6G) =IN2MES

MiE 3 () = OUT1 HiJk

& 8-2. LA 100% %5 /BBl

WIE 7 (L) = EHLHRIR

Current Regulation Threshold (i)

w """" M“s..{‘ W‘MPT_'
W’”W&Wkwwwwmwuw«www‘*

27V 2000006 KHz
v Iy

MWIE A (Fl ) = INTES BB 2 (RU@) =IN2fES
M 4 (L) =OUT2 R BIE 7 (4t) = mblib

A 8-3. LA 50% 5= a3 EL

Current Regulation Threshold (imr) proror stall Oceurs

: I T ‘
F Average Running Current —_—— Average Running Current
i IJM MWF 2 _\M‘ MM'//_
l' -
s "
$60mv 116V
22 Lo
286 3167
-258ms. -158ms. 53 ms Loams 142ms 42ms 342ms Adams 542ms 42ms T42ms -308ms -208ms. 108 ms b 92ms 182ms 202ms 302ms A92ms 592ms 692ms
Messue  PUmeanCi) POfenCl) P  Phe PG PG Pl BB PRo PO Pl PR Measie  PIMEMO) PRMGUC) B P P PG Pl PO Pl Pl Pife P2
value 1743V - valve 283V 50.0000 kHz
stalus v [y

[Toase 24011 Tage: BDEM
12885

WEA(EEB)=INTES EE3(FEE) =0UTT ik
iiE 6 (%t ) =IPROPIfF

(=}

=

K 8-4. DL 100% 57 JE Zh B L3 AT R A

WIE 7 (L) = EHLHRIR

8.2.2 KEFERI

— LN P R AT R AR I SR R i ) SR e R O SR T RE

mse 192 Tﬁerlﬂl
v i 12Bits
MA| '

I 4 (&) =O0UT2 Wik

10.0 Vidiv} 10.0 Vidiv] 200V
0160v] 7150

W1 (O )=INTES
Wi 6 (414 ) = IPROPI {3
2

I 7 () = RN

K 8-5. DL 50% 57 )R B LI #EAT IR A

PUMEE — IS OL50E B AMLME ZE

B SR R PR AT Bl AR P BIA A b2 B . I ] DRV8231A [ IPROPI AR UL LU I S 158 , & 4EmT LA

S B B SRS AGIN T 5

R AN Ty S B SR BRI A , LIRS AR RIE AR TR, WK 8-6 For. O 1 SRBLAGHEAGT , folcd= thil &%
i/l ADC #:HU IPROPI IR I, FoRE 2 0 s 55 ] F P i B I R B AELEAT b B, ) BUAE A LR

MR B BB

20 ERIFIRE
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Motor Start Stall Mo’For driver
| detected\ disabled
IN1 :
[ [ [
| | |
IN2 [ [ [
i |
S L | | r
| ITRIP | |
: threshold : : :
Motor I I : :
[ [
current
Tx : ' | L OUTX
disabled Inrush | Average running | Stall | | disabled
| current : current : Current : :
| | | | |
: ' Stall threshold ' ' '
] _ _ _infirmware _ _ _
Viprori :
[
| |
| [
STALL I I
I |
—p!
I tingusH | I tstan ! !
Kl 8-6. 17 STALL {55 ) L HEIm i 28
8.2.2.1 WitER
TR TRITSESE
% 8-2. #itsH
B HAE ~E
HLLALE Vi 14.4V
FEMTL A B 1) A ltrIP 900mA
VREF HiJE VREF 2V
IPROPI Hi RipropI 1.5kQ
T IR BEAR A IsTALL 500mA
Jei# IPROPI H & BS54 VIPROPI,STALL A%
IRV RV 22 B i) tiNRUSH 65ms
%%ﬁﬁﬂﬂ Eif |‘Fﬂ tSTALL 65ms
8.2.2.2 VAT R
8.2.2.2.1 SEFE RIS /7

T ) 4% 75 ZLOE IPROPI 5 502 s L . i1 T LI B, DRI AE FEAL R Sl 3 18] 2 7 AR R BRI
M. BEAE FALINGE |, i TR HLP A S s (EMF) BEEFEIE N , LRI T FERF KT o AN BERHIRIE AT IR
WHRENEIL . Hrp—ANSCBUG A2, AR H 8515 5 Sh I IR T A A SE 1 18] tinrusH > &0 i T 1 2 B B
1 IPROPI 55 . tinrusn I 7B SEB € , BN tinusn I P EBUR T HINLS B, i i S AL S 48 12 IS
IA] .
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BRAREGIT , BT RSNy OV, UL ST, P Ea AT i T, EIREEALT ,
PP IERRIEZE | W R T ZE LUR M R OKS) — B ). 7R LR AR AR B S A S DL R, X AT B AR
o ERXMIEIT , RGBT ST DL FR B K J AT I 18] teracy , S5 RE PR LEGloiz il 25 p g R B F
ftio FEHAMREOLT , FIANREAT & S b SRS NI, R RERE B B S DRI MR, R B AR 2l AR B K B R /) 1A e B
LRk SR E ERORHENUHAE . WERHIE toras I 1A) 0 75 AH B 46 48

Kl 8-6 B T tinrusH 1 tstarL BT BALL tinjush FH tstaLl 5 FEALHITRBEIE IR R .
8.2.2.2.2 K pIE A FE

] - ) e 0 ) {1 T E B K S LU 5 I L P X AT IR IRl %, Nl 8-6 P
8.2.2.3 M M4k

1 | Stall Current urrent ion Threshold (i)
1 Motor Stall Occurs —_——R-————— T Y ———————— — =
“(‘w Average Running Current | verage Runni 1 Motor Stall Occurs

\“ _Current Regulation Threshold (Irae)

stall Current |,

M CU Detects Stall

J }
f MCU Detects Stall ) 1
JSgd oL iy | r

HiE 2 (HEaE) = INTES
MIE 4 (Gt ) = BHLHER

Wil 2 (o) =INTES
Wit 4 (46 ) = dpLER

HWIE 1 (HO) = Vipropl
WWiE 3 () = KiEER

&l 8-7. SREAH I I3 T

HIE 1 () = Vipropl
HIE 3 (W) = KRR

] 8-8. HaL It 17 PRI VR A I8 LI BT 7E IPROPI LS

VIE PSS
8.2.3 HH1Z85xz)
PWM 42 0 0] B -1 5% 2 o2 BB A XU 2R P8 P A 4k B 28, 0 R A & TR o
i DRV8251A/31A
Controller ( )
IPROPI 1()(____} . oUT?2
PWM IN2C2: :7:GND
PWM  f——INT 3i Th:;r:al :6 [ oum -
cc Vu
—é— \ ) 0.1 MFI @ Cau
Kl 8-9. HZRE 4k AR UK
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Vee [ :
| DRV8251A/31A | |
Controller ( o) h £ Dual-

IPROPI - ouT2 I coil
1! |8 : | relay
P N2 ] [ 3

| |
| |
| Thermal e = L4
PWM IN1 C 3 | Pad : s 1 ouT1
Vee I
VREF 4 | | VM
I—‘I 5 Iﬂ‘
C____)
_l_ CBqu
— \_ y 0.1 uFI i

] 8-10. XX £k P 4k FH 28 0K 5

8.2.3.1 WitER

% 8-3 $RAt 1 L] B 2k Pl 4K R A B R K . ST DARC B R IR T T E | b4k R AR AR IR FRAEAL T 4K R
AR Y. QR VMR I e AR AR O ADE LS, X RR ELEL

* 8-3. RGHITER

BItSH B3 ~ME
FLATL LR HL % 12V
T 25 HUUR Vee 3.3V
FALLPE 4% B 2% PR IRelay 500mA JikE4: 200ms
L | 4% P2 FELUAL loutt~ louT2 100mA Jikif#F4E 200ms
8.2.3.2 4TI
8.2.3.2.1 LR HasHI 2RI

PWM $ F1A] ] T 0K 3h FRLR el 4k Hi g% . BEOREN AR ES | XAl 237 2 LL PWM & Hh ) I A U AR S IR Eh FL did . 4Kh
gt in , T RAZER S (IN1 = IN2 = 0) , (EERB) a5 3E NBEIRIRAS I 154 REUR . =l , W DAFE 3RS J5 A o day
B TSR, DURE S 4k L i 7 28 S PR B B 008 Bl BB IR M K B AL IR VML BT R

8.2.3.2.2 WML B AL FEHIBEO

AU A SR VM, XL Bl 4k a5 A 7 MR IR Eh 88 . RAEA FET [0k — M8 78 M8 — e
UL ] DRV8231A UKL el 4k LA b, AN EEASMO SR — e . PWM # 0a] ] T Xk el ki ds . R 31
BT 1 9B Bl 4k i A 1) S B PR R
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VM | | | |
_Steep L Drive Coilt-met-—— ——3'%%P.___pl Drive Coil2- et~ 9%
mode | | mode | | mode
| |
IN1 \ \
| |
‘ ‘ | |
| |
IN2 ! !
I T T
| | | |
| | M
vout1 —HZ ! ! Hi-Z [_Hiz
|- > | |
110UT1 GND i i
L___— I |
Dual-coil | |
relay VM ! !
Hi-Z Hi-Z | | Hi-Z
VOUT2 ! ‘ |
} } GND
9 1 1 | !
— IOUT1 | |
& 8-11. H1 OUTx H iR} A XN Lk Pl 4k v 2% SR 2 K] — :
| | | |
| |
10UT2 | |
Il Il
| |

&l 8-12. fE /] PWM 45 O IR S XN £k Bl 4k F 35 )

*® 84 Hox T PWM AR LR AR S e 1 AR HEORAS anr R 30 XULR Pl 4k L2 o 92kl 1 i
Zif (OUT1 HLEAE GND 4t ) , OUT2 bR R4 5] VM. T4k s ook A2 T VM, BRIR A feIR
TR 2. IRZHZRIE 2 BRIl ; 2R 1 ARSI VM. Sl FET (4 A R B SR A e | BRIA
BRSNS A . B 8-15 SR T N FH PR ik s 28

R 8-4. XL BI 4k F a3 IR Z) PWM #2513

IN1 IN2 OuUT1 ouT2 i
0 SRS e A HHAERE (H MrmBEdT )
0 1 L H IRAN 2 el 1
1 0 H L IXEN £ 2
1 1 L L DRANZ P 1 LR RE 2 (WL B A7 4k L A 1)
TRORE )
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8.2.3.3 P ik

! R P

i = | ;

100V
12820V}

A. I 1= IN1 B 2=IN2 @ 3=Voyr A i 1= IN1 Wi 2=IN2 i 3 = Vours
W 4= Vour, M 6= AT I 7 = 4B M 4= Voyr, W 6= AT 7 = 44
% ik % i

& 8-13. HTHAEAN “IEM ~ W7~ R~ % & 8-14. ATRIEXA “IEM — HI3) —~ RIT —~ il
77 B EALR PR A BH 4k HL AR B PWIM R3] 7 BB P A B 4R L AR ) PWIM R3]

awl I PR |

o
i
s — = §—
3 agt — ‘
- a0oms 0ms X s [ 0 “oms s [ 1
o | c3 @ 8 HD_
A. JEIE 1 =IN1 JEIE 2 = IN2 ﬁ]ﬁ:a:VOUT'I
iIE 4 = Vourz IMiE 6 = 4k ARk IE 7 = 4k AR 1 IR

EIE 8 = 4k LR 2 Hui
K 8-15. XN £k B 4% 123/ PWM IX3)

8.2.4 ARGt YL I 5) 7% 5 BIHESY B Z IR 7

DRV8870. DRV8251 il DRV8231 #5144 FH 12 % ) DDA F5F 25 il il FH B85 R ~F o 24 R 48 75 B HEAT H A A )
i, ATLATE Reense FEFH & LA H BFASIIRURES |, B BOCE (S 5 IR BT 48 ADC , 1 8-16 fic. N T 4
ki A GWEE B> A, DRVS231A/51A H) IPROPI I g Al LA &4 H i M TBOR 2% . 76 FL BR AR e i 75
H IPROPI Fk 538 F 43 it s 4148 v DL i B A A CE. (DNP) Je 5 2SR AR [R] (1) B B AR AT S AR 28, &l
8-17 Fizn. 1XFE , KRG LB DRV8231A/51A R G sSE I f (K iliAs |, 8 ] 5 5| 4% 5 DRV8870.
DRV8231 #1 DRV8251 #H [H] ) 5 A B s s A — A FH o
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4 N\
O____
1 0 Ny
| |
2l '
| DRV8870, | 7
DRV8231,
3 : DRV8251 : 6
| |
4 «_ 5
\ J

Rsense

) ourt %59
[ Jwm — Amp

& 8-16. AT B A A HIARAE S| IHRS

DRV8231A
ZHCSMP9A - NOVEMBER 2021 - REVISED JANUARY 2026
00
To ADC <—e AN
DNP 2
0Q %
IN1
— IN2
VREF
DNP
To ADC g
0Q
IPROPI
Ripropi

N
= N2 ]
vrRer |

1.5kQ

8-17. i/ IPROPI ¥ R T Th BB A2 AR B s AR 3 35+ Y] DRV8231A/51A 3344

8.3 HLLRE Ik RE

4 N\
O____
1 I( \I 8 ouT2
2! N [ R —
| DRv8231A, |~ |— L b Tl
3 | DRV82SIA | o ) our
I I ...\ Sense
4 I\ )I 5 : VM — AmpDNP
\ J

LE X B2 0 ) FELRR D R BRE BE I AEAR KRR L IR T PCB Bt MIAME R GE o5 fF. ARt 7 — 28] Tt

LEAH R 215 2

8.3.1 ZYFERIHI M I BETT

ZaF R IRt = E B AU FS I RAEE (Pym)s 1% MOSFET JFC#RAE (Psw) K%

MOSFET Rps(on) ( Fi ) 14t (Prps). HARIARKIZR AT

(S ES PN

Pror = Pum * Psw * Pros

oy S
RSk

A DURFEARAR LIRS (Vi ) AT Iy TAERE R AR SR 5 Py

Pum = Vym X lym

Pym = 96 mW = 24 V x 4 mA

FRASNIDRAUE , B X =AFEEEME , K

(4)

®)
(6)

A DIRSE AR PR LA A (V) P35 AR (Iave)s JFRBIUR (fewm) VLR ER S BT (trise) A1 T F%

(traLL) A TEJRIAR SR 1T Powyo
Psw = Psw Rise + Psw_FALL
Psw rise = 0.5 x Vjy X lavg X trise X frwm

Psw_FaLL = 0.5 X Viy X lave X traLL X frwm

Psw Rrise = 26.4 mW =0.5x 24 V x 0.5 A x 220 ns x 20 kHz

(7)
(8)
©)
(10)

26 MERXXFIRIE
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Psw FaL =26.4 mW =0.5x24 V x 0.5 A x 220 ns x 20 kHz (11)

Psw = 53 mW = 26.4 mW + 26.4 mW (12)

A LR #21F Rps(on) 1T 2% H FLIL (lave) K iH5H Prose
Pros = lave 2 X (Ros(on)_Hs + Roson)_Ls) (13)

Rosiony 58 PHEE V1M . LA 4E iRy 85°C | AR FRRRIR SR | Rosen 1ML 1.5 (5. AL
HER T IMERR, B, 1 6.6 S5 T 2H Ros(on) 11T HEI A (L1 MLk

Pros = 225 mW = (0.5 A)2 x (300 mQ x 1.5 + 300 mQ x 1.5) (14)
A B RGHE , IR ERE R T 8 T Th R R

Prot = Pym + Psw * Prps (15)

ProT = 374 mW = 96 mW + 53 mW + 225 mW (16)

ATUMER Prors SPFHBEIREE (Ta ) MBI (Roya ) REEIKAA MG Roga FEERKERE LEBT
PCB 51t LA KA o [ AR Bl v . 717 8.3.2 SERZIM A 4 1 XA gt

Ty=(ProrXxRoya) + Ta (17)

T, =100 °C = (0.374 W x 40.4 °C/W) + 85°C (18)

XTI RGETARRAT , SAFE5 R AT DR FFAE L i KBUEE BT o AEE 2 P THSESR 00 1 X 45 1 & BEAh o
SR, oA I T 2R G AR A v il R B (7 R B SE AN T 5 AT DAAE Y 8.3.2 AT 9.1.1 Hk B4 5K AL IR B
i FLUATUE (AT D AR HAbAE

8.3.2 #tEE

Ha R b8 5E M4 EIBEINEE R ya T2 T LRS- FHIKED & B0 i AR RE . AT, SERRARSTERE T RE 2= LUk
EEFECEE , AU T PCB B8, Mgk, i L8R DL EGHAR AL B ORI A . GXah 8% SKah 45 R
I 18] BE AR R M D RE AR RE o AR 1 o e T R S AN A B 2% 1

AT s R A S bR BAS
HSOP ( DDA %3 )
% 8-5. HSOP 3 [¥1{;j E PCB E&MHE

= 2B 4
T2 A 1oz 5 20z JEE MM HSOP 3. HRTEPAFMPMER , WSk 8-6, Wididfl (2 AL, 1.2mm
[FI¥E. 0.3mm EfZ. 0.025mm #1482 ) /£ HSOP BV 5K ER Pt P i 2 (IR 4 |2 ) Seoliags:.
B2, NEEPn | ANE 1oz JEZEM. 74.2mm x 74.2mm TR | @idid 7L
LE] HSOP B VR L I IAGE Rz .
FIFE, NEHIETm | AEH 1oz B4, 74.2mm x 74.2mm H[AR | RiEE 3 H
=
&2 PV, 1oz B 20z JE B . ARVTAFRARFEMAAE | 1oz 5k 20z JEEM. RS, MRS N
W, ES R 8-6, @ FLILELF] HSOP BUHVERL  [4.90mmx 6.00mm. il i id fLSZBLE] HSOP Ht#vE &t
POz, FIHGE Rz o

8-18 JE R /' HSOP F s (MLl iR UR . 3% 8-6 ‘o 1 &K 17 EL I8 F AN [RIARUR ST o
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& 8-18. HSOP PCB HEI T &

% 8-6. 8 5[ HSOP (DDA) &3/ R~ A

HAEH (cm?) R~F A (mm)
0.069 BB ITERR SR
2 16.40
4 22.32
8 30.64
16 42.38

WSON ( DSG 3% )
* 8-7. WSON M K PCB E&HE

B 2R 4
Wz HA 1oz 8% 20z JEE A WSON $3, GRU AR , ESREK 8-8, Wididfl (2 Ndfl , 1.2mm
[A#E. 0.3mm EE. 0.025mm #i#%/Z ) /£ WSON Hi#UE AL 5IREFM N EEZFIE (XUR 4 F ) sSeBl gz,
B2 2, WEEPI | ANEM 1oz JEZEM. 74.2mm x 74.2mm TR | @i id 7L
2] HSOP BUAVRE AL ISz
FIFE, AEHEETE | AEH 1oz JEBH. 74.2mm x 74.2mm HiHF | RERESH
)2,
JKZ PP, 1oz 87 20z BEEM . HXRUTETAFMAE 1oz 8% 20z EEM. EES , FEAE 2N
1S RK 8-8, BT FLSLIE] WSON BHVER) | 2.00mmx 2.00mm. it LB 2] WSON HE £
PIEZ, FHGER

8-19 f&/R 7 WSON F Rl iR R ] . 7% 8-8 Sy T RF I 07 B I A A IR AN AR R~

e
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& 8-19. WSON PCB HERT;i 2

% 8-8. 8 5| WSON H3& KR~ A

HEH (mm?) R~ A (mm)
0.015 BB EER R
2 15.11
4 20.98
8 29.27
16 40.99

8.3.2.1 faS#Eae

“RE” SR ALK BN B AEAR K — B R Y AR E PR R TR . A I EIR T Roga A1 W g (&5
FHBERSIESE ) e PCB MAHAR. BHEEM EHmABiL. WAL, BEE6BE. 4 FrmBE ,
Roa Al W g wiitk N , R PCB A J& A ek .

200 50

—— 4 layer, 2 0z k —— 4 layer, 2 oz
180 —— 4 layer, 10z 45 —— 4 layer, 10z
\ —— 2layer, 2 0z \\ —— 2layer, 2 0z
160 \\ —— 2layer, 10z 40 —— 2 layer, 10z
. 140 35 \
£ ol \ =1\
120
[S)
< \\ € 30
< 100 o \
: \ :
80 25 \
60 ~— 20
\\ e —
40 — 15 ™ L
20 10
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Top layer copper area (cm?) Top layer copper area (sz)
[ 8-20. HSOP. PCB &2 SMIMAAMIRR 1 8-21. HSOP. 4ZE B FIHESH SHTAUA K%
A
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275 80
— 4 layer, 2 0 — 41 , 2
250 \ — 4 |a§er, 1oz I \ — 4 .252?, " oz
225 —— 2 layer, 2 0z 70 \ — 2 layer, 2 0z
\ —— 2 layer, 1 0z 65 \\ —— 2 layer, 10z
200 \\ 60 \
s 75 A\
€ 150 \\ 9 S0y
3 \\ ERA I
o 125 \ > 40
100 35 \
—_— \
75 I 30 \
50 \ %
20
25 15
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Top layer copper area (cm?) Top layer copper area (cm?)
[/ 8-22. WSON. PCB £ 23Sl SHEMFINIR /& 8-23. WSON. %2 B iR AR IE S J 5 4T AR 191 6
A 3
8.3.2.2 BRAHERE

HUHLIRBD &% T RE 22 0 AN A RS IRBh 26 A, SBOCRIRE RN 8] A sl . IXSE2 T REELEE
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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 ©)
@ ©)
DRV8231ADDAR Active Production SO PowerPAD 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 DRV8231A
(DDA) | 8
DRV8231ADDAR.A Active Production SO PowerPAD 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 DRV8231A
(DDA) | 8
DRV8231ADSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 31A
DRV8231ADSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 31A

@ 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.

® Lead 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 TI'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 Tl 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
DDA 8 PowerPAD ™ SOIC - 1.7 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.
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Q PACKAGE OUTLINE
DDA0O00SB e PowerPAD™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE
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/
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[ ] s o

DETAIL A

271 TYPICAL
2.11

4214849/B 09/2025

NOTES: PowerPAD is a trademark of Texas Instruments.

[N

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

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MS-012.

a s w N
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EXAMPLE BOARD LAYOUT
DDAOOO8B PowerPAD™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

(2.95)
NOTE 9
SOLDER MASK
(2.71) DEFINED PAD
SOLDER MASK
OPENING SEE DETAILS

8X (1.55)

i
l S
8X (0.6) ‘ !

(3.4)
(1.3) SOLDER MASK
TYP OPENING

* 4.9
Né)TE) 9

SYMM [

(R0.05) TYP
METAL COVERED

|

(@0.2) T\)(Ii | ¢ i | BY SOLDER MASK
(13 TYP J——a ‘
Li (5.4) 4—1

LAND PATTERN EXAMPLE
SCALE:10X

0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND

|
|
|
[ g
SOLDER MASKJ SOLDER MASK—/ \METAL UNDER

METAL
OPENING OPENING SOLDER MASK

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
PADS 1-8

4214849/B 09/2025

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 SLMAOO02 (www.ti.com/lit/sima002) and SLMAO004 (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. 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.

i
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EXAMPLE STENCIL DESIGN
DDAOOO8B PowerPAD™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

(2.71)
BASED ON
0.125 THICK
STENCIL

8X (1.55) (R0.05) TYP
1 A R k 7777777 3 e

T

SYMM BASED ON
0.125 THICK
STENCIL

T

6X (1.27)
R ITIT)
4

METAL COVERED
BY SOLDER MASK !

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA

SCALE:10X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.03 X 3.80
0.125 2.71 X 3.40 (SHOWN)
0.150 2.47 X 3.10
0.175 2.29 X 2.87

4214849/B 09/2025

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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4218900/E 08/2022

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

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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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
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

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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