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DRV81646 VU3E &L MIEX SN 2e g4k, SPI, Jf]AC B ¥ 2 Fak 1F e 4 it ]

1 Rtk

UBGIREE SRARIIPISS

- 25°C i}y 140m Q Rps(on)

- AR RE , H T RGN, Ak
AN TVS/SF98 — M AE N TF I S i 1) 4% F
LI R A5

- & 500kHz FPRGE PWM F56

4.5V £ 65V T {F H R VE

RIEREED LD

- HAPSTEE PWM i\ A

- SPI 7]/ GPIO FIfE & TF4Y , MLl i idiE
st

AT R

- FH T E B R A

— PSRRI TE B AT B RO R

- AT E R VI Wi RREERT ] (COD) 0.5ms-2ms

12L&

- MCU #fEH {55 (nFAULT)

- Wi SPI R HEIEE HEHR

A A B #E ¥R (100ns - 1500ns) , 374508 i/ ek T

KN H

YR VPR FELIA BT () 25 1 S R FEL A R 11 22 10ms

A~ MOSFET M3k AT MM T Tk i

SRl

2 NH

PLC

A 110

it Y 2% P 5 A PR T 1 X Bl
giibL 4

M

t

3 Ui

DRV81646 j& — i VUil iE AR M IF R Iksh & , H TR
JEJEHE Y 4.5V £ 65V, I SCFF AP . 1% T
%EET @/l\ﬂﬁ 140mQ RDS (on) B‘JTE&@]U%?% , /l\ﬁ
Fe AT — N IERES] VCLAMP 51 ISR — W . thah
REAE " RE N8 FEOR P FELR BRSNS TVS BLSG A HL J&
ik

GasEANEE B GPIO 5 M sibiifE 4 2 SPI AT
il o BRANEE AR A AL A ORI DIRE |, FERAE
I ILIM SR F 51260 L B2 V5 A AL PR R 3
PEAT L 8L R SR (7] (COD) FCE , T BRI AR R
PR R AR R SR ], A BT A s
Wt WHEEE RSLEW/CNTL 51 8_E B E — A it Bkl
B AR A0 RIS Sl T % . s
RRIRMAAE AR w124 G BRI P O PR Al R £

DRV81646 fefit 1~ #lffi th 51 ] (nNFAULT) kfioR
B OL | TR AT AE SPI AR AT W A i T AR
GBI TR, AT AR SRR I i R A BT (]

o

HEER
RS x4 HERF@
DRvateas | WP :'OT)SSOP * | 6.50mm x 6.40mm
DRV81646 | DGQ (HVSSOP, 24) | 7.10mm x 4.90mm

(1) AREZHEE , ESH 10,
(2)  BEERF (K= 58 ) ARME , IS (&R ) .

VLOAD Types of Loads Examples

LED  BDC Motor Heating
Solenoid Relay yioyie (1 direction:

%%%Irﬁkl

ADVANCE INFORMATION

VCLAMP

nFAULT

DRV81646

OuUT1

Jr
u

ouT2

OuT3

Controller

ouT4

\f Optional ; :
external %, (BD:
VS diode &

IN4/SDO >

SRC1

|N3/NSC§

SRC2

IN2/SCLK

SRC3

| INZSCLK,,

Independent SRC
IN1/SDI_ ] pins per FET

SRC4

1P i S 2

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o
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A2
TR ottt 1 T RIS oo 25
2 B s 1 AR A S = SRR 25
R0 EO T 1 7.2 BT RTFH oot 25
BN T 1 - TR 3 7.3 HLTEAEIEE I oo 27
B B ettt ettt nenn 5 T T R e 28
B LI E RATTE B 5 B R R ST I e 30
B2 ESD ZEZ oot 5 IR I - I 30
5.3 B AT 2 oo, 5 8.2 U STRY BTt eeeeeeeeeeeeeeeeeeeean 30
B BEREAE B e 6 B3 I R e 30
5.5 BB UEE oo 6 B TEI R e 30
5.6 B TSR oo 8 8. B T s 30
(o2 A < [T 10 B8 ARIEZR oottt 30
B HIEIR .t 10 O B T T IR et 30
B.2 THAETTHEB] .o 1M1 10 Y. HEFITIER 30
B.3 HEVETEEH oo 12
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4 5| A BT RE

SRC3 [1]

SRC4 [2]
VCLAMP [3]
IN1/SDI [4]
IN2/SCLK [=]
IN3/NSCS [& |
IN4/SDO [ 7|
GND [&]
RSLEW/CNTL (2]
nFAULT [19]

Thermal
PAD

& 4-1. 20 5| PWP 335 HTSSOP ( THALE )

?5"‘2 SRC3[1] © [24) SRC2
19]SRC1
1 VeLAMP SRC4 7] T 23] SRC1
51 0UT1 NCE| | [#INe
%6 OUT2 VCLAMP 2] | | [P VvCLAmMP
151 OUT3 NCE| | | [@ouTti
1] OUT4
o ] 1 Lo
[12] |ILIM | |
11] COD/INRUSH IN3/NSCS [ 2| | | [17) OUT4
IN4/SDO[s]| | evm
GND[m| | | [BINC
RSLEW/CNTL[:z] — — = — [12] ILIM
nFAULT [12] [13] COD/INRUSH

& 4-2. 24 5| DGQ 3% HVSSOP ( THHLE )

# 41, 5| HiTheE
31
(1) 34 g
2% PWP (20) | DGQ (24) = e
A
s
VM 13 16 PWR | (1 0.1 Mty 2 B AT UL 9 VIV (76 A2 72 2 4 5 I 4
GND 3| .
VCLAMP 3. 18 4. 21 PWR LR VM HYE | BRBSR g i E RS VM HLE
GND 8 10 GND | seffEth, Wpsl R4k,
ST 1 600 FET BN T e e 2 e e iyl 2 0 Ko D b L 1 7 G
SRCH 19 23 OND o "oy e ekl
S 2 600 FET HOURHR T e Be] 2 e e il 2 0 Ko 0 b L 1 7 S B
SRe2 20 24 OND ™) sem it
smCa 1 1 GND | 3 10 FET Wbt . Hebl e B HuaR ok o o LA e
S DLSILS A
Sres , , GND | 4 0 FET (BRI T ¥he 31 R GBS o 0 L 51 R S et
W DLSILS A
s B B . memzge.
Y St e LA T 2 A A B P T | DS AR
3. 5.
NC o 15, 22 -
il
LRI
LM 12 14 Z£ ILIM F1l GND Z [A]3&E % — > e P B8 ok ¥ B PR M . A R EME R | 53
1 6.3.71,
S B KBRS . F B R GND LASHLEL A U IR B R
AR AN
RSLEW/CNTL 9 1 Y5 LSS HEHE ) GND DL 728 M B b b L B L A 3 RS
B BB 6.3.1 W
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R 4-1. 5IIThEE (%)

Gl
(1) S
LK PWP (20) | DGQ (24) = s
FHF U R BRI A S EC B 5. K 5E A HaFH 25 1532 3] GND DLt E A
COD/INRUSH 1 13 MEAR ISR . RS GND LIZERiZThfE.
TEIRGAICT |, TRFERES: (Hi-Z)
AT | %5 PENEE 1 . ARG R SR O 38
IN1/SDI 4 6 e B
i SPIARI |, M5 AR & 4T Sm N -
SIS PO R iz FLBEL 2%
AT | O B 2 . AORVEAIE R, SR “EMEE0
e
IN2/SCLK 5 7 fHi ] SPI U, b5 A VERATR BN . SR ATER UL S I LR | JF
FEZ 5] IR BRI e .
51 PO R iz FLBEL 2%
R | %S P HEE 3 f . ARG E |, S “RENT
e
IN3/NSCS 6 8 fHF SPI SN, sbB AR AT it Mo LR P Boc kg AT O
s,
S PR iz LU BELAS
R | %5 P hEE 4 1. ARPRAIEE |, WS “BiEn” &
IN4/SDO ; 9 /o Gre FEREMEREA | B EA — P9 fr B A .
f#H SPI I , b5 A VE AT SR . 76 SCLK 51N AR it . 1
SPI AR A, MBS — AN |, T B — AN LR A
nFAULT 10 12 o TR . o B B AE R E AMIT I . R T I B AR T
W
OUT1 17 20 ¢} HEBEEANRA
ouT2 16 19 o BN 2
OouUT3 15 18 o R 3
ouT4 14 17 o} HEREIR 4
(1) I=%AN,0=%iH, PWR=HJ,6K GND =}

4 HRXTFIR

3
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5 Bk

5.1 X KB E

E ARG A (BRIESA 3N ) D

51 g B/ME JORE | AL

YR L VM -0.3 70| V
A OUTx -0.3 VCLAMP+0.3| V
UL L PR OUTx TG A
R FL VCLAMP 0.3 70| V
FET Ptk 1HI5% T GND HIHE ( FudREs ) SRCx -0.6 06| V
VCLAMP L (#1554 RMS H7 ( 510 3. 18 JEHAE—#2 ) VCLAMP 8| A
VCLAMP LHIBEAS IR < 1ms ( 51 3. 18 &R i ) VCLAMP 200 A
SRCx MR GND 2 (8] () e B SRCx 300 mQ
OUTx FET F{E3F % HR RMS aliif4E OUTx FET & -tk 5[ A
SN B e <Y 05 55 v
B IR nFAULT. SDO 101 mA
et 5 M s E nFAULT. SDO 0.5 71 Vv
BTSSR T, -40 150| °C
Ak Tstg -60 150| °C

(1) AR RABOE M BT RN G ATIR . AN BRRBUEME” AR SRR A T aliAfE “BBGSIT A7 LS
PHERT AL TR IE R IS4T . AR “BUVGEATRM” ([BAE “AX R RKPUEE” WAL , SETRAS T2 IERWIEBT , X0
RESZMAZIF A AT SEME . DhREAIIE BETF AR A A% A 7 4 o

5.2 ESD &%
& FAfE
NARTSCEERR (HBM) , #7& ANSI/ESDA/JEDEC Js-001(M +3000
VEesp) |HErHHE — — — \%
70 HL 2R (CDM) |, #574 JEDEC #i5E JESD22-C101(2) +1000

(1) JEDEC c#% JEP155 351l : 500V HBM I i 75 btk ESD 3 HITfE F e 447,
(2) JEDEC X4 JEP157 451 : 250V CDM I} fefig Ebr vt ESD 2 HlMAE F %44/ .

5.3 BYUEIT %M
ELAEREIEE N (BRAESTE U )
BUME FRRRME BOCE| A
Vm IR LR 45 65| V
Veiamp | Hinth A HL R 65| V
1 AN RE I A 4] A
PWP #4% | Tp=25°C -
| M (A ) 4 NMBIBF 1.6 A
2 i IMIEHIE
ouT PSS it pLiES p /I\JEEJE;:FE 3 A
DGQ ##%% , To=25°C
4 MBI 14 A
Tams BATH IR -40 125| °C
Ty TAESE R -40 150| °C
Copyright © 2025 Texas Instruments Incorporated FE R 5
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5.4 #MERER
DRV81646
#Hdapr() PWP (HTSSOP) | DGQ (HVSSOP) | #ifi;
20 5|y 24 5|4
Rosa  |ZEHIEA 30.6 32.1 °C/W
i:’mp) GiE AN (T ) HBl 265 336 °CIW
Rou 4 2 HL AR P BH 10.6 8.9 °C/W
Wir 45 B IHRHE S 3L 0.8 1.0 °C/W
RN 45 7 LR R IE S 4L 10.5 8.9 °C/W
JRC(Gbot) ZEF AN (IR ) BB 2.7 16 °C/W
(1) AXRBIARERNEZEE , WSR-S IC HREH b MRS .
5.5 B
4.5V < Vyy < 65V, -40°C < T, < 150°C ( RIESE UL ) , 24V, 25°C FHIMAUE
5 \ Wik | BME B RKE| B
HJR
v VM LA H s V=24V, TR 3 mA
Vi =24V, fr i H Ay 200kHz 5/ mA
Vy b7t 4.1 425 445 V
VuvLo VM R JE 8 5 HL
Vu FH 4.0 415 435 V
VuviLo Hys VM R 4 5 IR ¥ 100 mV
tuvio VM R B9 U ikt 10 s
B ESFH (INX. nSCS. SCLK. SDI)
ViL LD IRV 08| V
ViH LN 2 \%
Vhys HNIR 0.4 \%
I LD M SV Vin=0 -5 5/ uA
liH PN Rk VN = 3.3V 50 100 mA
FRHIH ( nFAULT. SDO)
VoL NFAULT. SDO i G HLE lo = 5mA 01| Vv
lon NFAULT. SDO [t H il L HEHR BV 1) ER A FH A 11 ®A
HHSPFH N (RSLEW/CNTL)
VivL AR, FTY R GND 0 01| V
Vivie B2, TR 14.7kQ £ 5% % GND 0.2 035 V
Vivis EIR, TR 44.2kQ + 5% % GND 0.55 08| V
Vivia EAL, TR 100kQ * 5% % GND 1 125 Vv
Vivis BE5R, TR 249kQ £ 5% % GND 15 175 V
Vivie e, LTy SRS 2.1 24V
Vivir BTR, TR 47 DVDD (B HE ) 3 5/ V
IRsLEW/CNTL N B 225 A
SWITCHING
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5.5 AR (42)

4.5V < Vyy < 65V, -40°C < T, < 150°C ( BRAE A UL ) , 24V, 25°C T H (e

Z W21 B/ME  REUME BOKE| B4
RSLEW/CNTL £ Vi1 100 150 ns
LT 1E] RSLEW/CNTL - Viyie 52V, 300 450 ns
tg OUTx M 10% 73] 90% Lo 7 TV
V=24V, R, =480 , C_=0.1nF RSLEW/CNTL _L#7 Vivis 3 Vives 700 1000| ns
RSLEW/CNTL J:E/‘] V|_\/|_2 ﬁ VLVL3 1500 2300 ns
RSLEW/CNTL -/ Vi1 100 150 ns
TR 1A RSLEW/CNTL - Viyie 52 V, 300 450 ns
te OUTx M 90% T4 10% : =
V=24V, R =480 , C_ =0.1nF RSLEW/CNTL _Lf Vivis 3 Vives 700 1000| ns
RSLEW/CNTL iy Viviz o, Vivis 1500 2300 ns
N AL R TR RSLEW/CNTL EHJ Vv 100 150 ns
INx EJFS T Vi , 21 OUTx LT RSLEW/CNTL F 1% Viyie 3 Vivr 250  370| ns
top 10% , 5 INx FREEILF V), 5 OUTx F :
W% 90% RSLEW/CNTL -/ Vivia 5 Vivis 400 600 ns
Vm=24V ;R =482 ,C =0.1nF RSLEW/CNTL _E I Vivie 86 Vivis 700 1000| ns
IXFH A (OUTxX )
‘ Vi =24V, Ig = 500mA , T, = 25°C 140 mo
Ros(on) FET S ke
Vy =24V, lo = 500mA , T, = 85°C 225| mQ
lorr KRR IR Vout = Vm = 24V 0.5 uA
IOFF RWTIRA IR I VOUT = VM =65V 10 LA
Ve SR AR IE M HL Vout =24V , o = 500mA 1.2 \
lorF LA AR I ) IR L O Vout =0V, Veiavp = 65V 10| uvA
rsaliihs
R||_|M %E%;E GND Eji RILIM <20k Q 3 4 A
N = Q . .
e BRI Rium = 30k 14 26| A
I UAE 60/R Ik 2](30kQ < Ry < Rim = 60k @ 0.7 1 13| A
120kQ) R||_|M =90k Q 0.4 0.66 0.8 A
RILIM =120k Q 0.3 0.5 0.7 A
Rium = et e % 4.7 A
RILIM =30kQ 3 A
FEL Y PR A S35 R L
ILiM_ACTIVATE ﬁj};% I +50% f R jm =60k @ 1.5 A
RILIM =90k Q 1 A
RILIM = 120kQ 0.75 A
R||_|M = FE I B A
RILIM =30kQ A
tinrusH JU 18] 17 F 37t BR i
| Ay R =60k Q 1.4 2 2.6 A
INRUSH B 2*1mlk @] ( Rium=40kQ ) LM
RiLm = 90k Q 0.8 1.2 1.6 A
Rium = 120k Q@ 0.6 1 14 A
Rium = P J 6.5 A
R||_|M =30kQ 6 A
YRV 5 1) 1% B PR 180 R L
: = Q
lINRUSH_ACTIVATE SUAE InrusH+50% RjLim = 60k 3 A
R||_|M =90k Q 2 A
RILIM =120k Q 1.5 A
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5.5 AR (42)

4.5V < Vyy < 65V, -40°C < T, < 150°C ( FRAF5AUHI ) , 24V, 25°C FHJMAL(E

Product Folder Links: DRV81646

English Data Sheet: SLVSI23

= W21 B/ME  REUME BOKE| B4
COD/Inrush 5|l F FhzrapH#S .  4b
Ryiz IRV L . TREBRA A | NS TR, Wk 1 MQ
IR
. ) H B iyt A < ‘?%)'Q s
tcop_bis 1 TR P B 1 %nKEI’EEaE’JE ) AT AL AR P A 20! ko
JJ:IjJ He
R =60kQ 0.4 0.5 06| ms
BIEAER cop
¢ JEIT A L 3% Reoop #4714 Rcop = 120k @ 0.8 1 1.2] ms
cop 1% Reoplk /120 £15% ( 60k @ < Reop [Rogp = 180k 0 12 15 18| ms
< 240kQ )
Rcop = 240k Q 1.6 2 2.4 ms
tinRUSH IR SRR ) COD/INRUSH 3| i # 4% 10 ms
. n N RCOD= 60k Q 15.5 ms
T AR EE R (]
¢ BT A L %% Roop bk AT I8 4 Recop = 120k @ 31 ms
RETRY 1E1E 32*tcop £15% ( 60k Q < Rgop < Rcop = 180k @ 46.5 ms
240kQ )
Rcop = 240k © 62 ms
. N Vink= VM =0V ; V =24V ,
lvm_BREAK VM W2k Th3 4 f i ngliAMP e OUTx 10| pA
Trsp PO W R 150 170 190| °C
Trsp_nys PRI B IR i 30 °C
trsp_pe F PN RN i el 20 us
5.6 R PR
B/ME  FPRE  BRE| HA
tscLk SCLK J& HA 8] 500 ns
tscLkH SCLK & .~ I ] 170 ns
tscLkL SCLK Ik L~ I ] 170 ns
tH_scLk nSCS TR A SCLK T HiS H R 5B 8] 1000 ns
tsusoi AL E , SDI H A SCLK FR##T 30 ns
trson SCLK NIy % SDI o2 i R i) i) 30 ns
to(sD0) SCLK |- 7H#5 % SDO 1 2H4E R[] (CLoap < 20pF) 100] ns
tsu_nscs & SCLK R3] nSCS _EFHE 2 [T IR 200 ns
tsponiz nSCS - FHEA1 SDO & A 22 8] (I 4ER 100 ns
tnscs_H nSCS KMk 5 1000 ns
tD_LATCH nSCS AR ZE A BiAE M N SR 1000 ns
8 FEX IR 7 Copyright © 2025 Texas Instruments Incorporated
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NSCsS

*tn_ s
fe—tsck—

SCLK

[\ S\ __

je—tnscs i

—P: tsu_nscs |4— |

—PtscLrHle—

: —F‘ thsor) |<—

SDI — A )

|
|
|
|
I
: _"tsu(sm |<— _HtSCLKLk_
|
|
|

SDO Hi-Z | spusmj

AR

ouT !

& 5-1. SPI if F &35
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6 40 B

6.1 MR

DRV81646 & — sk PIBE IRMIT oKzl & , K TAERVEHDY 4.5V £ 65V, JFSCRF &M i Btiit. Z8 FEm T
PUASEA 140mQ Rpg on) MRS, BT RHA —MEREE] VCLAMP 5| IR SR 8 . BLIhRefE I fig
% FE AR PP BE AT TVS LK F HUE A 3

Zas AT A GPIO #2 1 Ebr#E 4 28 SPI HEATfE M. MBI EA S AR DR, JF R E
ILIM 51 AL R A0 FEL B 23 18 55 ROABEAUL LA BR 1 o SR T e O AL E A 52 ) 5] (COD) BC . , AT FR il AH S JE T e AT PR
il S A R RFSET TR) , A B TRy 1R A B2 45t . Tl /2 RSLEW/CNTL 51 i _F 82 B — A FeL FE R e 2 i H e e
N5 RG Iz f s T o, ZastERIRIME IR & Ak S A R R A R -

DRV81646 2t 7 — AN i H 51 (nFAULT) SR8~ E 0 , FFar7E SPI A WA i Bk & . (5 Bh
BeThfE , PRy DL R 1 5 0 N A A A A e

10 R 15 Copyright © 2025 Texas Instruments Incorporated
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3.3V/5V
Protection
Open Drain < VM Undervoltage 5V
Output Overcurrent
1 .
| Protection
nFAULT }‘
Thermal Shutdown
P Logic Supply
Undervoltage (POR)
Shutdown
IN1/SDI__ ] o »
IN2/SCLK ::I:: % N
::I:: é Input Logic
33v/5y IN3INscs Y R —"
Reon ggl‘y in ::I:: é Power Stage
3" INa/SDO
- hd LI Tonlyin
HW
émode
Open Drain
output
_ A
i‘ﬁ }‘ Predriver Stage
5V Y [
> Ls _<{ < ?
Predriver —
RSLEW/CNTL Control interface
é [ selection GND
RRsLEW/CNTL e
4>| Slew Rate selection I 4| i

COD/INRUSH (-
L]

COD duration Setting/

Rcop

LM 4

INRUSH Timer

Rium

» Current Limit Setting

IGND

SRC1| SRC2

SRC3 [SRC4
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6.3 REMEULEA

6.3.1 #2## [ il #% (RSLEW/CNTL)

RSLEW/CNTL 51 [ By 6 2 2 Rl 11, 32231 T e S350 ot L 58 5 0 o B o 4% B 5% DAC 8. 4
UM FHE BT Viyio It , HER AR N A B RN B | 6 BB T TEEE . % 6-1 JRR T B
O T T A L TH R VAT ). %2 6-2 Sor T SPIBER T Al I _LTH R R e )

FEHRTE VM R VLOAD HE FARFFAT S — 1, (51 Jhid [ 2 AR R T L. Bl , ZEARRIOR SRR | 5
Vi = 24V AR, Vi =12V 10 FHI DR TR LG —F

R 6-1. BABRAR R LR

EotlEeAm J:ﬂgmfﬂ: ﬁf‘ﬂ? )( o Vym = 24V B g RSLEW/CNTL 5| B &

100ns 192V/us V|_V|_1 ( ﬁ?ﬁ? GND )

ﬁ%,ﬁ: (GPIO) 300ns 64V/ps VLVL6 ( Hl-Z/%?\‘f )
700ns 27.4V/us Vivia ( 100kQ % GND )
1500ns 12.8V/us Vivis (44.2kQ % GND )
% 6-2. SPI R EH R LI

BHlEH J:ﬁgm%mpfrﬂ? )( By = 24V iR Sk RSLEW/CNTL 5 B
300ns 64V/us V|_V|_7 ( ﬁ}ﬁfﬁﬁﬁ EEHS )
SPI 700ns 274V/us Vivis ( 249k Q Z GND )
1500ns 12.8V/us Vivie (14.7kQ % GND )

6.3.2 /&/7] FET JR B 71T 1A

4> MOSFET (it 5% # /£ SRCx 51l L. "TLIAE SRC 5| JIAT GND Z [a) 45— Mok i s BE , LA
ZIEIE ERE , 0 18 6-1 .

GND SRC1 SRC2 SRC3 SRC4
I I I
Rsenset Rsensez Rsensess  Rsenses

& 6-1. 4> SRC 5| il kBRI s FE

AR ERAE P AN B I T BE , W25t SRC 5l I ELHE R F] GND.

SRCx 51 1A 14 246 of e KA E (B 43I L BEL B ) B R P IR 1 E N 0.6V e 43I FiL BEL #4 FR) D /N a0 20 (R A B e £ 280 P
WT A e P L s AN 0.6V
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GND SRC1 SRC2 SRC3 SRC4
‘!

T3

+

VSENSE =0.6V RSENSE OP-AMP. CONTROLLER

Venp,board = OV

B 6-2. 13 F FR A L PEAY , SRCx H FRAHNS T B B A M fFy B

filhn , A6/ 250mV fENECK Veense » %M/ 0.6V, FFRME T @ L e sR ZZ M . FATTE S B Sk H ]

4A E‘J%j( EE/)?li |PEAK ’ U\@E ILIM =2A H ILIM_ACTIVATE =3A EFJ‘ ILIM &Ej‘j 30k Q.

RSENSE=VSENSE / lPEAK =0.250V /4A =0.0625Q =62.5mQ

(1)

It AA WEAE B B AR, BRI B BE A AN T BT 62.5m Q , PAREF Vgense N T 250mV. Al HLBH
B R /NI 7 B 25 N Th R R . 6T 62.5m Q FEBH 2% 4A KRB ThEFERL PD = I2R = 4A2 * 0.0625Q =
1.0W. L, A7 f]rb @i AW B K B 2S .

6.3.3 B EEELT

DRV81646 1] it — AN B[R e 42 L g T4 )

Forfr IN x g OUTx (RES . 24 INX 51 BB 3R 3 A i B SF

PFE ST A R4 FET . K INX B BN RSP £ WA R OUTx FET. % 6-3 JE/R T il 7 &.

F 6-3. JHIE x HAE IR

INx OUTx YiBH
0 1S OUTx %M (Hi-Z)
1 L OUTx FET Fil
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6.3.4 SPI =
DRV81646 #fit | —AN 4 Ll B AT A3 1 (SPI) |, FFF P B TR A8 B AT 4 A2 15 [ 4N 0 30 b5 8. o

THARL AR 8 frkk sl , PR 6-3.

NSCS

=

SDI —l——l—(CH4_N_S!ateXCH37N7$tatexCHZﬁNislateXCHLNiStateX RIW x P[2] x P[1] X P[0] )——

|

|

|

|

|
z

SDO

SPISTAT

FAULT_CH4X CH4_State XFAULT7CH3 X CH3_State XFAULT70H2 x CH2_State x FAULT_CH1X CH1_State X z

6.3.4.1 FERKAHE

P[2:0] & 3 Nar AL Ar , TR E e R (8 7 0 IR sk . WER AR R, AN 2 S0 A IR
AR AL T R IEW T, Kb @ /& XOR -

- P[2]: B7 ® B6 @ B5
- P[1]:B6 @ B5 @ B4
- P[0]:B5 @ B4 @ B3

B, R EREE R E A (RIW=1) OUT4=1. OUT3=0. OUT2=0 A1 OUT1=1, U Z5 18K 56 1 50 ATl 25 ¥ 40

™

« PR]1=(1®0®0)=1
- PH]=(0®1®1)=0
- PO]=(0®1®1)=0
. [t , P[2:0] = 0b100

. /M = 0b1001 1100 = 0x9C

PR T sSe Bl A A ga A th SRR EVM AR D AXAS

——l — — — — — e ———— —

& 6-3. SPI ¥3E - #57 “8 Air” Wi SPISTAT

bool
bool
bool
bool
bool

bool
bool
bool

uint8_t

B7
B6
B5
B4
B3

P2
Pl
PO

startout4;
startout3;
startout?;
startoutl;
rw_bit;

B7 * B6 " BS;
B6 * B5 " B4;
B5 * B4 " B3;

CMD = (B7 << 7)|(B6 << 6)|(B5

<< 5)| (B4 << 4)| (B3 << 3)|(P2 << 2)|(P1 << )| (PO << 0);

6.3.4.2 SPI S A\ HIER

% 6-4. SPI I \HIEE

fr 7

fir 6

AL 5

fir 4

fir 3

fir 2 £z 1 (oAl

CH4_N_State

CH3_N_State

CH2_N_State

CH1_N_State

R/W

P[2:0]
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24 CHx_N_State iy E N 1 B, WEFZESTTHA RN AR % HiEE N-FET. % CHx_N_State W &N 0 &% M4
FHR ) OUTXo

RIW ( BEEUS N ) 72 CHx_N_State {7 & B3 . 138 RIW =1 DIFATE NEAE. B RIW BN 0 1T
TE AT RSB BB AL T e A @ IE RS R E S . R A R 24 e, HaZeRESR [ 0.
6.3.4.3 SPI Wi HHER
% 6-5. SPI M EIEM
R 7 fir 6 4z 5 fir 4 fir 3 fir 2 A1 fr 0
FAULT_CH4 CH4_State FAULT_CH3 CH3_State FAULT_CH2 CH2_State FAULT_CH1 CH1_State

AN ) 2 HTEE RS E nSCS I T REHT B BIAE (53) SPI FH55I ) o PifFHfES7E nSCS 5l I _ETHE
sk,
% 6-6. FAULT_CHx fr 8
FAULT_CHx i e
0 F 12 SPI 34 LUskimis E# T1F

IE X R AR, WARIEIE X E B SPI 35 DUKIB R |, Mt E iz, 4

! NSCS 7EA 2 SPI 355 45 N b ol g P ( A fAedad ) , MZAriskR.

6.3.4.4 SPI &7k &

TECL & & kA SPIER IR -

o SXTRRIRCRI B BE AT IR AT AT R AR B R Y A AR AR B AN VT AT
* Y4 nSCS MEHE TR, #ULRIH SCLK Bkt B4 2 8 HIfs

FEF—A4%% , DRV81646 7E ty scik [ K SDO Fifk/hirm , 244t Aal 955 LY SPI #51%. SDO K& #
# 4 SPISTAT = (SDI) and NOT(SPI_ERROR). #:H{ SPISTAT 1B ] i fal #7552 1E th sck BB 393 18] O 5
SDI=1, {E tgpomiz Z i BEH SPISTAT , iXFf , WIRAF(E SPI ffix , | SPISTAT=0, 75/l SPISTAT=1.

NFAULT B| il E A4 SPI 4%,
% 6-7. SPISTAT SPI 4524

SPI ERROR? NOT(SPI_ERROR) SDI SPISTAT
7 1 0 0
# 1 1 1
& 0 0 0
K& 0 1 0
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6.3.4.5 SPI b4k

R 2 A SIS R HIE N, W DU I BN T S 15 . dn SR EAE AR AGTERE B DL B “n” DS R
filds , AR A NSCS 5] BIFIFIR B #4810 “n” A4S 1/0 B, 2R1 , ﬁu%ﬁﬂ%%f%@ﬂﬁ UEIRAIEREE S
NSCS £k RIEDLZ At

K 6-4 o T W LLAgfe B T O #2 > DRV81646 #3F , Wi 72 4 A GPIO ailb@ & IhaE. — A28/ SDO
S|k e DUR 284410 SDI 51, WER , BT iZs ARSI, R EAESA SDO 5 i s —4
SE Az ENEE

I~
I I SDI
c
s | v
5 NSes CH4
o |
E] |
I | SCLK CH3
2
£ 1 cH2
15
. CH1
5 |
H I | RW
£ [ I
5 P2
o
3.3V or 5V P1
Rsoo o
SDO
Device A
sDI
NSCS v
CH4
SCLK

CH3

CH2

CH1

RW

P2

3.3Vorsv
T P1

T

Rsp, 0

SDO

Device B

& 6-4. TR {e3EFEE =1 DRV81646 1

BB NN FEE N 16 M EEE | i & 6-5 s, iETERE , SDO £ SCLK ) Fi k. £ SCLK {1 F —4>
TG, BIATXE SDO #47 KA. SDI 5] EF{E R 2 7E SCLK 1 R TR

NSCS_| |_

Dev. 2 OUT4 Dev._ 2 OUT3 Dev. 2 OUTZ v_2_( OU'M Dev_2 Dev. 1 OUTA Dev_1_OUT3f Dev_1_OUT2§Dev_1_OUT1
SbI ( x x xD XD 2 R/Wx a2 x P_Iy[Lx Parity(0] new ax new x now XD ‘R/Wx 2

Dev_2 Dev_2 Dev_2 Dev_2 Dev_2 Dev_2 Dev_1 Dev_1 Dev_1 Dev_1 Dev_1 Dev_1 Dev_1 Dev_1 z
TAT FAULTA OUTA FAULT3 0ouUT3 FAULT2 0uT2 FAULT1 ouT1 FAULT4 0ouT4 FAULT3 0ouT3 FAULT2 ouT2 FAULT1 ouUT1
K] MEHEE , AT ERANHIEERERTEE
6-5. 16 fiL , SN TiEfE

24 nSCS T FFHA_ETHTZ [T I 1 SCLK JA W42 8 (fi it , A& AE nSCS 1 L THIT AT dr & 7 i -
SPIE(E AN 2 I H R 2 72 SPI_STAT {i ( nSCS &I —4> SCLK _EIHEZE ) SDO R ) bikdy , X

A DATE 5 220 SP1 F45 7 ikla] . ASTE NFAULT 5|1 L TR .
6.3.5 £t — & VCLAMP
DRV81646 & WU SZ AR MR MIZK zh 28 . SN #0E — AN E 2 A JL 5] | VCLAMP (5 B — A .
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VCLAMP 0] DLUERE R — /N9 ol TVS B DLER R VM st | A 4 5% o i m] DUOER o =5 FL Y5 L R
VM. 7EIKEN 5 B IR R B 3R, IX R ERARR A . T aA A — /N ER 2] VCLAMP 5] —

B, P AT LUON T 4 AN lIE S — AN AN TVS R

(VM).

5%, VCLAMP W] DL B #5432 21 3 B L

FERTAREOLT |, ot ) FU R AR S DRV81646 s Kkt LA . 12 DRV81646 SCHFi—LEfit E .

\f
LT

Other Internal
Circuits

X

M————
——— -
Vi = ~(Vaiodge )
Power Stage VCLAMP
1
L
-
Current

path on
switch
turnoff

+
T4T
Ly

i

1
-
OUTX

I
L‘JGND

+

Vi

| vioap

L

& 6-6. ‘l%ﬁ%m ( VCLAMP ##:% VLOAD )

[+

\f
LI
Power Stage VCLAMP VLOAD
Current path +
on switch
turnoff Vi
Other Internal
Circuits 1
Lt

I

OUTX

GND

& 6-7. 9&52%;0& ( TVS/IZ4—1%& VCLAMP =

Other Internal
Circuits

+
73T
L

OuUTX

I
Tow

\\}—c

& 6-8. PLEFER ( TVS/SF44HIZ= GND )

VLOAD )
[
Power Stage VCLAMP
(L
VLOAD
Current path
on switch
turnoff |
L0
) A
Lt
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% 6-8. VCLAMP FJAE=

VCLAMP % TR i v, BE
B HE%H 3] VLOAD i T EYE R A . XA VM T AR %4 Vi = Vaiode
e [ B R . BT T AL OUTX KL | kY N
TVS 85594 & 3| VLOAD MR TRk VM 5§ VLOAD > 28V i A% 5 4 F . VL = - (Vdiode * Vzener)
TVS S5 40— WA 4 5 [ 67 RAR T TVS B VLOAD FUHHL R | (H i semmg |, _ )
GND PRI | 1. Tvs moi vIOAD masittis Bk L. | VT (Vode™Vasner = Vioao)

6.3.6 H1TEH

AT LA 1 A0 i R ERAE — 2 LASRAF SE R LR . 1] 6-9 JE7R T DRV81646 X3 MR 1 8 ) R LI o 1%4%
PFE SRR T AT DU AN TE IR AE —

VLOAD
— | IN1 OuUT1
Y Y Y\
—— [IN2 ouT2
Controller
— |IN3 OuUT3
Y Y Y\
L »[]IN4 OUT4

& 6-9. DLFE & ¥ R IR T MR LR E
PERE , VCLAMP 5| Ji_E (0 PG R s AN Fr 4 RMS BRI &5 BN T 1ms IIZant i KAUE . BA K
A PWM A 82 53 VCLAMP _F H 3 & FL
6.3.7 R¥HES
DRV81646 n[ 4152 VM K & , RREE I # , 4 i S S 1R ) 5
6.3.7.1 ILIM AZ30 BL R R )

DRV81646 £ 4a:A 4 H i LI 7 AL IR PR A1), AT (R B OR 7 BE A VRV FL U B A 1 R DR o o SR % HH 2
MR R | > Igm _ACTIVATE > M2 FEA% FET MBRIRZD T, DOB S B A 2 1w Ko XAk 3K 5l
A SRR P XN B AT FET , T4 T 75 H9 Rpson) ﬁ/ﬁﬁﬁi%i 2% LR PR BRI (ILIM) Bt A 5t
PRIPEAL, (A RIS ﬁ%ﬁcﬁﬂlﬁﬂméﬂé%ﬁ FET, WﬁfEHEEﬁKE?E'JEﬁéﬁEF IEESIEESVE N

K K 6-10 A 15 6-11 sy ILIM FE R RS HF S LR 2 BIPREIR T PRI PR B 22 2k eohRgdR it 18/ PCB
A 2 T8 FERNFRAR R 48 FL IR AE 1 BRI R LS
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A A
louTx loutx

IUMJ\CTIVATE (RN VO L S M M M R g

] \o—~—MM—m————————-

Time > Time >

Kl 6-10. JRVE IR , L ILIM El 6-11. JRyE A , BA ILIM /3

RO FEL A PR A ST I PTRAE RS ILIM 5 B3R %) GND 1) R R i PRES TR E | 40 % 6-9 FR. 24RHE Rium
NFE WU ETE BB AR Igw (8. — /N8 TE R s iRt R 2 AN 2 RO FLAt @ TE |, BRAE 0 A E e T A
.

R 6-9. Bl F YL PR H1] B P ER AT ILIM EERHAS

RyLim 51T GND 2 [a] it e fHL.28 BRI | Ium
0 < Ry jm< 20k @ 3A
30kQ < Rpy < 120kQ ILmIA] = 60/R Mk @]
Rum= 120k Q ILMIA] = 60/Rm[ k Q] , AT LA ARL: i

K 6-12 R T EAE AL IEIR (0kQ < Rcop < 20k Q) MR 5 M N trive_to_tsp IR AIA TR HUIRER #1. A KV
WrRE IR ThREHIVEL LBl |, 152 Y 6.3.7.2. BiEXH )G , (NAFIRE RS 324K T (trsp - tTSD_HYS) J5 ,
HWIEA 2 E R WREE INCIRESTE Igw 550 PR, MR H] G2 SRS, Blin kit . g
SAFR TSD Mokl , IR s T 24K, WEIEA SR ARESZA , K RRE WER G R, R
DI INX , St A 2 537 S A
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I
INx 1
T f
1
| # t
l
! "
Short Circuit | H
OUTx to VM } } }
: . >,
l 1
| i
| I I
OUTx “ } } }
I
lum_acTivate | — — — — — }7 ,,,,,,,,,,,,,,, J: |
l J
l
T
I
I

v

ILIM until TSD OUTx Disabled ILIM until TSD

Cool Down to Ty < (Trsp — Trsp_vs)

|

|

|

|
r—

|

| |

|

|

|

rg”
|
|
|
|
|

nFAULT

v

B 6-12. FEHE TR Wi ) B AR X X A B A FE TR Al S ( BERER E4EA )
P 6-13 o 1AM FET ARtk i Ji BR ) e i ) faj A0 L 22 1A

{10ouT
|
PREDRVE . | _————= - Coupled |
LS_ON 7 1 ~o :
(from digital) [ 1F I[__,} output N |
L 1 FET /' |
~d _-7
_______ — |
|
+ [
AMP ? |
N H6ND
|
Analog limit :
1

] 6-13. BTl FELIAL R ) A

FE X TSD Z B TR AR KR

78R FEL L 2 5 SR A i A AR T 2 BT AE 2k DX I P ag AT (I 1) rELBH A DD RES Aotk IS AR IR 4% (LDO) K4
Frb A 0 I P R BRI A T 2 DR

il , LA—A 24V RGO8B1, 5@ i3 1Q Gk Iuw BEEDY 1A, ARG TGS T, X5 sy
FE 4.8A FlI 2.2A , {EAEAT Im ZHAEERS , XSGR 1A, A basicl = V/ R 1HE FET M TEXIRAEE | BAsk
BLE AA RLIAEFR ] -

lLim= Vvm / (RLoap + Rps(on)) (2)

HHTHES J7H20 2 BLRA# Rpgony » AREHAINE 5Q M 11Q I RSHA -

Rpson) = (Vvm/ luim) — Rioap (3)
Rpson) 50 =(24V/1A) - 5Q — Rpgon) 50 =19Q 4)
Rpsony_110 =(24V/1A) - 11Q — Rpson)_110 = 13Q (5)

18 FB A AT 157 DRV81646 FET W ESAERLII TR -
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Prer 50 = 12X R=1A2 x 19Q = 19W (6)
PFET_11Q=|2xR=1A2x13Q =13W (7)

n EEisE N AR E R, B RAEER 8 1A, DRV81646 [ 5Q T#EshiEth uaiEm T 11 Q 7i#. It
LFFEES FET BEIN A HERS (I TT B OC . FEBUA T ZMOK | 3030 ) P 7 55 R b

6.3.7.2 #&LJER (COD)

H TR ADL PR B 1) 21 22 B SR s O T 32 FEHL , DRV81646 $& 4t T UIWH iR Thae | T2l 1w B i 46 1 5
KK toop AL COD/INRUSH 5 ifi_E i hir L PHAS BEAT Y, 2 3% 6-10 P

% 6-10. BULFER (COD) % &

R COD/INRUSH
5 GND Z g/ REATH nFAULT 3| TREAL (SPI)
Rcop FIHES

WA TE R BT | D2 e B AE R

T/ FAULT fi7. {EA %L SPI 34545
IS SRR %A

A toop THIEERIT , 2B B A NIEIE

0 < Roor< 20k 0 | FIFEETREMA , MR 1C (L | MBItk BT R R T, 2
Teop AT S ETE I KL B 22 4K P R R

60kQ < Rcop < |TETNRYPKCH AT , SRVFHRIFFS: tcop| 24 teop THITE R h BIRHF

240k © = Roop(k @ )120ms ( U ) trerry LHH 45 S R R G Eﬁ{%%;; f% BN F 2
RIAN)

240kQ < Rcop | tcop = Reop(k @ )/120ms | {H A $6 2 25
< 470k Q PR

R 73 T ) P (R R A 0] tinrush
WG , SRR E DR GIE BRI
Bt AL

IREECR . IAYEDN tnrush = | FETRIEA ] tingush BRI BERK | 2R

Reop = M€ 10ms. DR B | R S

XTT 60k Q < Rcop < 240k Q , #8FH4 78 LR il 6 A N RFZE tcop = Reop(k @ )/120 ms. JEIECHIJG |, @IE(Y
FEMAE N tretry = (tcop * 32) ms [IIAIRE JE #E4T AR 20 5 7 78 B i PR A 45 18 TN o Sl I IR A, 2 ) 2 K i
NEANIRES AR (HIE |, 7E tretry HHE] , P68 AS 200 N RS 1L

T Reop = 240k Q |, AHIAIHI A EFERLL | toop (MS) = Reop(k Q)/120 , {H A5 & 261 1% .

UNERAE COD [AJFR 1R A A= kT, WTEIE 220 M, FFAEIR LA B 2 /K P J B ik, COD TR 345 4 Hi R FAE by
1117 5% P R 2 T P9 4

INX T |

|
|
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: >
|
1 |
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OUTx to VM | |}
: ‘ >
I ! t
| |
loutx A } }
} }\ | | }‘ |
lum_acTivate | = — — — — k————————————————} ————‘————‘L———————————————————————— i
! I I I
lmf———-—— e | N s L ——
I i ! I h
} fl | } |
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| H ! ! | L } [
i ' teon | _ h ! -
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tcop Fl tretry PIREMIEE T RUEIERII | 5ET RO ERAMILL | T3 Dh S el W RBAH COD
ZAR SRR FH 1ms 2 5ms W MASKIRIRARE | [N —AMEIE il X COD , & &SR8 trery
JAS, SRIGFRE R A . 0, JATATBAESS Rigm = 100k Q , Vywm = Vioap =24V, Rioap =19, EAIAME
H COD Hytig bR HARANH I 1 15 Dy FE K

lLIM = 60/R||_|M =60/100 = 0.6A (8)

Poutx_iLim = Voutx * Iuim = (veoap ~ lum % Rioap) * Ium = (24V - 1Q x 0.6A) x 0.6A = 14.0W 9)

Eﬁﬁéﬁﬂ:ﬁﬁ (GOkQ < RCOD < 240kQ) HTJ- , E]Zi/}jEEj}ﬁEXy%:F tCOD Fl tRETRY = tCOD x 32ms. Xﬂ‘:ﬁ RCOD =
120k Q

tCOD= RCOD[kQ]/120= 120/120 = 1ms (10)
tRETRY = tCOD *32=1ms x 32 = 32ms (11)
Pcop_averace = (PouTx_ILim * tcop) / (tcop * treTry) = (14.0W x 1ms) / (1ms + 32ms) = 0.43W (12)

FEW A IR (COD 3] % #H % GND |, 8 Roop < 20kQ ) MITEM T , H B STEHGRA (T, < (trsp -
tTSD_HYS) ) JaENE R, A tTSD_HYS_RETRY = 2.5ms 1N [R] DL A a8 AR AE trsp = 1ms JE HORWAHIE] ) 1ms
P [ R T SR T AR

PiLim_averace = (Poutx_iLim X trsp) / (trsp + trsp_Hys ReTRY) = (14.0W x 1ms) / (1ms + 2.5ms) = 4W (13)
AU LRI DR AEH ( AFIH A 0.43W ) Bl BAR T2 THECH R ( AFIF N 4W ) .« X—g5 R [E KR
G IR R INTFFAE AR AR A Al IE L SR ar YRR
6.3.7.3 RIEHR

DRV81646 #2 Atk | %A 20 U IR B 32 = 10ms (MIAIRE (tnrush) » PASCREZVE SR , BT JE B 75
TR AT . ZR AR, 7545 COD/INRUSH 5l IR AR ERRE |, BAES| I L E — KT elidsE T
IMQ Q N PH &5

t INrusH FATEI A BV PR #1°4 Inrush = 120 / Rumlk @] ( Rym=40kQ ) o« IXMET Iy HERREIER 2 £%.
liNrusH_AcTIVATE = liINRUSH50% , B

IinrusHIA] = 120 x R m[k @] (14)
linrusH_AcTIVATEIA] = IInrusH * 1.50 (15)

Bl ILM 5 Ef) 60kQ HUBH & & 330 linrusn = 120 / 60 = 2.0A. R HLI R 9 00AE HL Ol i
IINRUSH_ACTIVATE =2.0Ax1.5=3.0A Ei)’%ﬁ%o 10ms E , %?ﬁiiﬁ%% ILIM 7J(E|Z‘o lg] 6-15 %%T]E‘J%ﬁtﬁ s ﬁ}\i)ﬁi&
ITHER I BRI , BEACHBEEEREZR Iy KL,

INxA
>,
IOUTX“
I\NRUSH_ACTIVATE
IinrusH = 2*lum \
lUM
’ > > >,
tinrusn = 10ms
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W FHIEAE tnrusy IR TSI OS], IRIETER SR R, B REIER P R 2 2K, BMR T Trsp-
Trsp Hyse ZAJE THIN AR ARS8 I LR PR ) IinRusHe  WHRAH IR INX BEf AR AT, ERIE T 28 TH 8o R L. 2
INX B 28 s P I, IRV T B S R R 3. 18] 6-16 BB 1 IbiE as I Thae , Kb BE B TS TE tinrusH
FAIR P EAAOCHT |, HTE t> tinrush 2S5 I HRTRIETTREZ 1w WE

TE tinrusH BIIA] , 2 BERCZOEIE 1) nFAULT 51 AN NFAULT SPI AL, BABH 7R R 46 TR 3R] 2B AN 06 B2 1) g e fd
Ko nFAULT 5| IANALAT S Af o5 A/l 3E bRk flin , inRaEiE 1 4T twrusn YEHIA , THETE 3 KKK
Wr , W nFAULT 5| BRI 2 4 i b o

R 6-11. JRIFRA SRR

BARES FRLIA PR A nFAULT 3| AL (SPI)
£= tinrusH nRusH TEVRIR B tinrush SITRE R | HFEAEE 0 30 L7 SR T 391 tinmushe 90170 57
W T 2GR B HOCHT | N R A NN e . o
’ GibEES o L 4xig N 3 i
> trusn o G B TR Ak | ol B LR AT
RS - : & *
INXT .
>,
Thermal INRUSH Timer
IOUTXA e e INx Low, OUTx
IINRUSH_ACTIVATE r\ i r\ l disabled (\
lINRUSH \ ’ \ \
Ium
>
Ty < (Trsp-Thys)
OUTxThermaIA B Eﬁ i
Shutdown
>,
A
NFAULT
>,
A
10ms
INRUSH TIMER
COUNTER R
t
B 6-16. tyrusH A ELEE HOHT VR IE THE 28751
6.3.7.4 #XHr (TSD)

FEEEANE FET HE T MR AMRE RS . HEEERE AR, MNThE FET 240, H
NFAULT 5| 4 BN . DO/t Dh R G iR g7 2 ST o

£ SPI AT, AR R AE ARSI , S BCEAN A IEE R I B ARSI, %60 B 3hiF
B

AR IR R 2 e R E , W ZEM S FTa FET JPR nFAULT 5] RISRSI NIRRT BRI T B3 22 2K
Ja, BEENKRIEAT. £ SPIEEUT , WA SE 40 i Gt FAF | 2 ¥ B T ilIE i s Ao

6.3.7.5 R E8%E (UVLO)

824 VM 51 B RE 28T UVLO FRERME IR Vyyo I, #8FHRIMATA g2 H | il FETS 2%
M, R B W E AL, 2 Vyy BIETHER T UVLO ETHRMERS |, #2817 | i 18 6-17 PR,
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Vuwo (max) rising — —
Vuvio (min) rising — —

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

Device status

Device enabled, active mode

Device disabled, fault mode

Device enabled,

/ active mode
Time —» "
& 6-17. VM UVLO &7
6.3.7.6 HfELKMICE
- SPI F)?Lé;;ﬁ g}j— i v&ﬁgﬁ NFAULT 3] TH_SE?JLgIIJEﬂo (512 el
0<t<t W e = SDI _
A T) o> Tre <t <tinrusH _ ﬂilxﬁ ‘ SRy i T, < (Trsp
- t>tinrusH | AU SZ R FE TE B E - i 2K H T SDI Trsp_Hvs)
= () 0<t<t CE -
ORI ) A T MU epAmARE TR S Ty< (Trs
TTSD t > tinrRUSH — TTSD_HYS)
COD Jg i}, COD i 453 AN 52 R S IE 5 B - i B KT SDI treTRY THITES IR
SPI i KEE - = & T—AG % SPI i
VM KJE (UVLO) , Vym < Vuvio VM FB% SPI ATl H — IR, | SPIAFA | Vym > Vyvio VM EF+
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7 ML FSEHE
&iE

LA SR 7> B SAE T T ofes |, TI A ORICAER PR e 8tk . T B2 7 B AR DT E & oo
RMEHTHNA. 20 M IS R SR LB, AR RS ThEE.

7.1 MAER

DRV81646 J& — kK VUil E Ml , vl H TIRahEe bk , flank v , 2818 , 54k BDC L , LED BLHSE25 % 1
. PUBEIE I LLIRS B KA IR . X TR PWM RBP4 R %k, DRV81646 B &/ T W OUT %
VCLAMP FORRIE AR | 1% A AT FH T ARG IR s ynt DASE IS8 80 . N 1 SEBLPRIE e , FH P AT LAYE VCLAMP
Sl FER— AN AR DALE B AR B R U S e L T

7.2 AR A
VM
CESULK CVM
3.3Vor5v
LI
RnrauLt VM
< . "] nFAULT VLOAD
:E% IN1/SDI v
Controller

»[ ] IN2/SCLK
»[ ] IN3/NSCS
33V or v DRV81646

only in VLOAD
Rsoo S SPI'mode

A

] IN4/SDO

1

ouT1[ } YN

:| RSLEW/CNTL
RSLEW/CNTL
outz[ | Y
1 Y'Y
] COD/INRUSH ours[ ]
Rcoo/nrusH

ouT4[ } 2828

ILIM

Rum GND SRC1 SRC2 SRC3 SRC4

3 O W i g )

7-1 /R T 1% DRV81646 1IN A JREE . /mBlEER T SRC1 fil SRC3 b T 78X S il i 347 750 L i ks
AT A BE . VLOAD A VM RJ LU R AE — | sl H OB RN AT 5] I A 26 5 e KABE . | eAi1st T
PLAEAS ] A HA S
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7.2.1 ZRHI5F T 1F

X 7-1 %4 T DRV81646 [P~ 204k
£ 7-1. BEUKSNE TAF

) B tE [
Com VMt 1uF L P
CBULK VM J:E‘Jk??%%?%%% 47uF - 100uF EEJ{)/?EE.HE'/ﬁYIﬁ*D@(YEZqZ{%QIE
Rcob, INRUSH COD—'“?;J;FE;E*”LW LA 726 OB L AE A AR B A B
Retew onrt | ROEEW/ Cgt_éﬁg'”*”im S B 1 5 B
Rim ILIM 310 -0 4 HL LS AR 7 5 1 L PR 1 B L
WA T SPI KR | U E 4 .
Rspo i1 5 % 7 IN4/SDO 5 10kQ é”%lﬂf”fﬁgjgg N g;oo L2
0L 3 4 "
R i e L B F TR Toko 2% 8 ARG | 9% nFAULT i
nFAULT nFAULT 51 B _I 938 45 68 S A B v T
F 7-2. ORISR A
e T 1 [T
Cout /> OUTX %ijJ%gND L 10nF RY% ESD EEL I
TVSenge | VCLAMP M ERIRIA= | rygasge | PSRRI bR LR
B i
- SRC 5 LIEHFI GND 9| _ o0 |SRC SIWLImiruiLas , T ol
SNS L7 0 e L 28 LI
‘ INX 2]
. FAT INx 2 SPI {5 591 1SOBaa0 | TEFRERIHCR A DRVB1646 2 [1]
PF 123 TR A H /ﬂ\: J=
JHIEH TR A SP| - 1506441 AL S B
7.2.2 1A

7.2.2.1 ThEHERL

DRV81646 #f1r1 (¥ Dy FE R E 2 it FET HIPHEL Rpg(on) THERUM N R E . FA~ FET 7RIS AT HHAS SN 1)
SR DFETT O TR 16 REUE S

P= RDS(()N) ® (] UUT) ’ (16)

Hrp

s P2 FET fEih#%

* Rpson) ZHA FET (#1358 R

© lout & T HUERIF I8 TN HE

TE SN AMRIE BL R, BEHIRIZE KT IE R 84T I 5 1K I e e (8 FL I S LR ) IR B PE P o M RT3k B 2 4
ORI, LUK BT A R H ) D ZR AR

A R AT FE L) S K Th e A T PR IR A

B , Ros(on) MM ETH m i3I0, BIULBEAE 200K H | ThAFERiB 23 K. TEM € fASR TR | % Rix —
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7.2.3 [/ 4E
A | & il
4 IN4 S A [ e
ouT4 t ‘
L nFAULT

[Tbase _-3.20 ms |Trigger EE] LES
1.00 ms/dv|Stop  2.35V)|
1MS 100 MS/s|Edge Positive

X1= 21790 ms AX= -1.0018 ms
X2= 11772 ms 1/AX= -998.2Hz

500 mA/div
15000 A §

5.00 Vidiv|
10.000 V -5.000 V of st

1 32mv|l  7292mAj
3244 V|1t 765.4 mAf
3.276 V| A 36.2 mAj

20.5 Vidiv,

Q 7-2. tcop = 1ms , Rcop = 120k Q , 12V , 12Q 'ﬁlﬁ , VCLAMP ﬁ%ﬁ VM

& 7-3. treTry = 46.5ms , J2 FHARILFEIR (COD) , RCOD =180kQ , 12V, 12Q 1mH fi#; , VCLAMP &#Z

VM
7.3 HRMRER
7.3.1 AFEBH
EE N RN B AR ANLIRE RGBT I TR A R EHE SRR RS RA RN, HEEE

TIREEINERAT BT . ARSI TR R A S e A i B, T B L R R A A

S F N TRRIMIEE A A B AR B 2 RNRE S B R E . — M5 T R R A AL 5 R A
B AuF B 4uF BRE. Gl ZRXMEREN , M 24V BT 4A FTLITIRZE BA 96W MIThFE |
UERAEF 96 u F 3 384 uF (KA.

KA AR HUE B T AR, BUEAE B s A% i R R S (AR JEE
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NAE IR TR (I UNIRZRE SR B SR AL B PWM 24T ) SREMEER) VM BRI |, RERCRIRE
A, FRE M BT A ARG SO0 T B A AR 7 e R B L AR RS R B, AR L%
TR, HR A PO A 7 R R AT AR AL SOV AR FELBTL EL U R AR AR E A G LA 2R R

Cpurk >k X Alyoror * Tpwm/ AVsyppry (17)

Hrr:
C BuLk &

k & BEE RN b SR B A g ESR MIELHIER T 5 ARYE(E T DRVB718-Q1EVM KGRI SLIG M E LR | k ~ 3 fEiX
SERE LT 2 SRR AT AT

Al moTor 72 ML ELIR AT | B i max — i min

T pwm 72 PWM FEHT , B2 PWM 51 {5 25

AV syppry A& Fu VI HLL HL IR L R AR Ak

K 7-4 26 7 2 AR SO T B R S RN, R S R

2.8
26 \ —— Measured ripple

24 \\\ —— Practical Rule of Thumb (3x factor)
22

2
1.8
1.6
14
1.2

1
0.8
0.6 \

—
g
L

Supply voltage ripple (V)

0.4
~

0.2 ~

0

0 100 200 300 400 500 600 700
Capacitance

B 7-4. YELRMN 3 HEBEAEFE (BET B BFRHLRET ESRE)

FIS W B EE/H T B B0 T K 7528 18 7 a5 19 KPS T
74 1 fF
7.4.1 HR7EH

C KA | DRI LI B O 0K B B AT B R AR T RESE
I FLAEEHE PCB JR IA B VF 3 7L 0 K0 o A R M A P 0 VA B 3 SR K
PR U A T 9 A
© REFTERE I ACRTAE A VM A R ER DM ESR MIZH AT | 45 VM SIS GND 311, s
SR AT AR AT VM B CE | JEITEETE 0 A2k S T 5 4 P VNEG 31 ER:
o, USRS AL B B A 1R
o BRI MR L FE I 5 R G
- ERIEA RGBT R BT . BT T {E PCB RS [ 7-6 R NI
Sh 88 7R G 15 e B T T 4 3 R O P
- BT RATRENELEUR R | (E DL B R T L 6T | e 3 i 4R T e EL
- B E AL N
- LRI [ 20 ( RIRAE PCB KSR ), M A
B 25 AR S B 3 T T 5 B T B R
o KA R RSB T 2 (5, | 55 00 A B B AR AR L SR,
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High
Temperature

Ambient
Temperature

Bl 7-5. BT P T B8 0 5 A e - T 7 4 T A R

7.4.2 Hi gt

B PR AE A (EVM) AR B~ 3E4T#4F . 7T LLA DRV81646EVM B DRV81646DGQEVM 7= i 3044 32 N #;
Altium ¥ iH 3.
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8 BRI SRS

8.1 A FF

8.1.1 JH X1

MEFHIM , ESRU TN

ML (T1) , PowerPAD #itg 5 7841 46w F it

NS (T1) , PowerPAD # ) N Tt

TEINAES (T) , LIS 7 ES B AT Jd A7 26147 £ 55 6N T

TEINAES (T) , BT T BB H 19K 28 28 1 2559 A -t

8.2 W SR SEHTE A

FRWCORERNER |, 75 P ti.com ERIEE SO midy @Ay #EATIEN , RV AT ARG i £ 8 B Cdi
o AREHSMEMEE | AR T DT SO RS BT I il

8.3 LRFHIR

TIE2E™ i H IR TRIMMEE S L %R, v BN R RERE . LI, %R
A MBASIRH A ORI, ST R P - B .
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PACKAGE OUTLINE

PWP0020A PowerPAD™ TSSOP - 1.1 mm max height
PLASTIC SMALL OUTLINE
6.6
6.2 TYP
PIN 11D
AREA ESX
1 =2
— =7
— —
— —
6.6 s — 2
6.4 5.85
NOTE 3 — 1
— —
— —
— —
10— —Zg——
" 0.30
8] 4.5 20X 539
4.3
[¢[01@[c]A[B]

\
|

—T1 /

L

7
l\\ .
KI ol

SEE DETAILA

2X 2.55 MAX
NOTE 5 4X0.23 MAX
T NOTE 5

\ (0.15) TYP
Nyt
T

— | =
[ 1N r|_T —
THERMAL
= =%
—] —

i ] GAGE PLANE - 1.1 MAX
—] — f . l
—] — T* t 0.15

0°-8 0.05
[m— Y R — 0.75
— — 045 DETAILA
(1) —1  TYPICAL
3.15
2.85
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions
per ASME Y14.5M.
2. This drawing is subject to change without notice.

PowerPAD is a trademark of Texas Instruments.

in parenthesis are for reference only. Dimensioning and tolerancing

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.
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PWP0020A

EXAMPLE BOARD LAYOUT
PowerPAD™ TSSOP - 1.1 mm max height

PLASTIC SMALL OUTLINE

-—\ 20X (1.5) T

20X (0.45

©49) % 1 g
I

NOTE 9
SOLDER MASK
(3.15) DEFINED PAD
SEE DETAILS
| /

20

woat
VIA

il

777777 R
1.3) 6.5
TIP N(OTE) 9
7 (4.35)

e =
o

BY SOLDER MASK ‘

METAL COVERED—— (1.1

TYP

SOLDER MASK
OPENING

METAL

*‘ r~—0.05 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

LAND PATTERN EXAMPLE

SOLDER MASK DETAILS

(5.8)

SCALE:10X

SOLDER MASK
OPENING

METAL UNDER
SOLDER MASK\
+‘_7 0.05 MIN

ALL AROUND

SOLDER MASK
DEFINED

PADS 1-20
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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.
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EXAMPLE STENCIL DESIGN

PWP0020A

PowerPAD ™ TSSOP - 1.1 mm max height

PLASTIC SMALL OUTLINE

(3.15)
BASED ON

0.125 THICK
STENCIL

20X (1.5)
o [ B ]
20X(0.45)TC|:] |

(R0.05) TYP

20

18X (0.65)

-

(4.35)
BASED ON

0.125 THICK
STENCIL

w )

METAL COVERED
BY SOLDER MASK ‘

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

SCALE:10X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.52 X 4.86
0.125 3.15 X 4.35 (SHOWN)
0.15 2.88 X 3.97
0.175 2.66 X 3.68

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

4214869/A 08/2016

NOTES: (continued)

10. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
11. 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 ©)
@ ©)
DRV81646DGQR Active Production HVSSOP (DGQ) | 24 3000 | LARGE T&R - NIPDAU Level-3-260C-168 HR -40 to 125 81646
DRV81646PWPR Active Production HTSSOP (PWP) | 20 3000 | LARGE T&R - NIPDAU Level-3-260C-168 HR -40 to 125 DRV81646

@ 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 Tl 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. TI 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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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)
DRV81646DGQR HVSSOP| DGQ 24 3000 330.0 16.4 5.44 6.4 145 8.0 16.0 Q1
DRV81646PWPR HTSSOP| PWP 20 3000 330.0 16.4 6.95 7.0 14 8.0 16.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 18-Dec-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV81646DGQR HVSSOP DGQ 24 3000 353.0 353.0 32.0
DRV81646PWPR HTSSOP PWP 20 3000 353.0 353.0 32.0
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GENERIC PACKAGE VIEW
PWP 20 HTSSOP - 1.2 mm max height

6.5 x 4.4, 0.65 mm pitch SMALL OUTLINE PACKAGE

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

4224669/A
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PACKAGE OUTLINE

PWPO0O020AC PowerPAD™ TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
e M
PIN 1 INDEX
AREA 18X [0.65]
 — 3}}
—] =3
— —
—] —
2x
U — —
64 —
NOTE 3
—] —
—] —
—] —
1 — *Eri
. J 11
it Jox 0-30
8] 43 0.17 4X (0°-12°)
[ [01® [c[A[B]
fSEE DETAIL A
[
- (0.15) TYP
\. (W ku \f
=
T sz (0.5)
NOTE 5
10—

2X (0.2)
‘ —n ox 0.2
4

iR

DETAIL A
s — TYPICAL
1 120
3.00
2.54

4231817/A 05/2025

PowerPAD is a trademark of Texas Instruments.
NOTES:

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

. This drawing is subject to change without notice.

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

. Reference JEDEC registration MO-153.

. Features may differ or may not be present.
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EXAMPLE BOARD LAYOUT
PWPO0O020AC PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

34
NOTE 9

®

20X (1.5) T——‘ S\&LMM
;1 B T ,,,,,,,, |
- Ay
20X (0.45) jF]
(R0.05) TYP CD

METAL COVERED
BY SOLDER MASK

77777 )
(1.3)
TYP (6.5)
| S NOTE 9
| % w

\—SEE DETAILS

b

(@0.2) TYP ‘J(l 3) TYP
VIA . 8)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 10X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK\ / OPENING
O \
|
EXPOSED METAL | " ———EXPOSED METAL
#L 0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEEINED

(PREFERRED)
SOLDER MASK DETAILS

4231817/A 05/2025

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 SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
PWPO0O020AC PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

®3)
BASED ON
0.125 THICK

20X (1.5 METAL COVERED
(1.5 STENCIL Y BY SOLDER MASK
& 1 T N k ,,,,,,, i

20X (0.45) | 1]

(R0.05) TYP —

N
)

[ W
%

N

)

(4.4)
BASED ON
0.125 THICK
STENCIL

18X (0.65)

—-E-—]

11

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 3.35 X 4.92
0.125 3.00 X 4.40 (SHOWN)
0.15 2.74 X 4.02
0.175 2.54 X 3.72

4231817/A 05/2025

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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