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Eps RRRERFEHCR KM |, T)(0) = 25°C , 1L(0) = 2*I,_gar - 50 mJ
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5.5 A4

Vpp =3V £ 5.5V, V=4V £ 40V, T, =-40°C £ +150°C ( RAEAH W )
ARG : Vpp =5V, Vy=13.5V, T, =25°C

2% \ Wik | BME| some| B B
HIE (Vms Vop)
= = ] <
Vit op UM LT EN)ﬁ 1b , M. UVRVM = 1b | Vpg < 1V, 4 v
- L= 50Q
VDD_OP VDD TAFHE fscLk = SMHz 3 5.5 \%
VMpIFF Vm 5 Vpp Z 8 H 22 200 mV
nSLEEP , INO , IN1 &  |Tu<85°C 0.7 2
| - T, ,INO, A
vM_sLEep | REERIRASE T AL L Y L IR 25 nSCS = VDD T, = 150°C ] Z n
N \ S nSLEEP, INO, IN1 & |Ty<85C 0.2 0.7
lvpp_sLeep | HEARAR S T fr)32 45 L i3 L 3T 25 nSCS = VDD LA
o, nSCS = T,=150°C 0.4 3
. nSLEEP, INO, IN1 & |Tu<85C 0.9 27)  BA
IsLeep AR AS I 1 0 i FRL IR T A o N
%%, nSCS = VDD T,=150°C 14 7 LA
NSLEEP = & H-F , 0.9 1.5 mA
INO , INT &% | fooik =
lvm_IDLE 2 AR QT AL H R ERL OMHz , ACT =0b , ENX = |COR #i5 , Vy
Ob,IOLx=0b,nSCS= |y, . 0.12 02| mA
< Vpp -1V
VDD
NSLEEP = JB 475 . | 0.02 0.1
e e 4t . INO , INT B%% | fseik =
lvop ipLe | AT (13E 45 FL YR LR OMHz , ACT = Ob . ENx = | COR B , Viy 08 4 mA
Ob , nSCS = VDD < Vpp-1V
NSLEEP = & {1
INO , IN1 %§ s fSCLK=
lipLE 2 R SR LT R OMHz , ACT =0b , ENx = 0.92 16 mA
0b , IOLx = 0b , nSCS =
VDD
NSLEEP = & 1, 1.3 2 mA
v act | TAERES T ROBL s INO , IN1 %%, fsoik = "
- ” OMHz , ACT=1b , I0Lx |COR LU, Viy 01 02l ma
=0b, nSCS =VDD < Vpp-1V
NSLEEP = 4 dF | 0.05 02| mA
ob_act | T AR T 032 s st INO , IN1 5%, fsoLk = "
¥ T OMHz , ACT = 1b , nSCS |CORBIR , Vi 1.25 2| maA
= VDD < Vpp-1V
NSLEEP = &2 {7,
Hoos =
e TARBER T A bR DN S Isouk = 135 22| ma
=0b, nSCS = VDD
tsal REAR 2] 2% PR 9 1R 200 300 us
tios 75 R B HE AR ZE IR 100 150 us
tioa 2N B AR SEIR 100 150 us
tazl TAER R ZER 100 150 us
I 450 +
tsain HEAR 2 BE AT B K 1R 300 + toy o us
P , 200+| 300+
tLHos B AT 1A K B AR IR ¢ : us
OFF OFF
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Vpp =3V £ 5.5V, Vyy =4V £ 40V, T, =-40°C £ +150°C ( BRAEAHE WY )

ARG : Vpp =5V, Vy=13.5V, T, =25°C

SH VRS BAME| WAUE| BXE LY A
tLhoa BEAT 0] K B TAE AR 50 100 us
taoLH TARRIBEAT Bl K ZEIR 60 100 us
tazs T AR 2 HEAR ZE R 50 100 us
£s#F1 SPI #A ( nSLEEP. INO. IN1. nSCS. SCLK. SDI)

ViL INIB R AL 0 0.8 \Y
i N\ 3% i v T 5 LEEP.
Vi NS (nS 5 55 v
INO. IN1)
AN EHE B (nSCS.
ViH_spi SCLK. SDI) 2 Vob \Y
/1\ ‘E}" i=) N7 roy ¥ 3
I S NI RSP HR (B nSCS 2M1 Vi= 0.8V 8 1 16 A
FrE 5 )
i1 \JZ 46 TR (B nSCS Ahi
" NS S (B n AN V=2V 20 30 . LA
A 5 i)
I nscs NSCS iy N\iZ #41% HE~F LR Vnscs = 0.8V, Vpp =5V 20 60 90 LA
IiH_nscs NSCS i \I& 4 e H P HR Vhscs =2V, Vpp =5V 7 45 60 LA
M X (SDO)
Vspo_L SRR P R Ispo = -1.5mA 0 04
Vspo_H i HH I e L Ispo = 1.5mA Vpp - 0.4 Voo
|SD()70FF SDO =& JRHIH Vnscs = Vop » Vspo = 0V 5 Vpp -0.5 0.5 A
Dy
Ty=25°C 0.4 0.7 0.9
Rbs(on) SN 0
Ty=150°C, I = I_gar = 220mA 0.5 1 1.4
R R (T E A T T/E |TAa=85°C, T, < 150°C 470 500 mA
IL_Nom I
R ) To=105°C , T, < 150°C 370 500 mA
N8t A AR £
IL EAR Hx\j(ﬁl:£${nﬁlﬂ’] J\%EE/}IL HE (fr T =85°C , T, < 150°C 220 mA
- HIBEWAT TERS )
E ﬂ%ﬁﬁﬁﬁﬁ%ﬁliﬁ%ﬁj - 2*IL_EAR TJ(O) =85°C , ||_(0) = 2*IL_EAR , 2*106 /I\J% 15 mJ
AR ( WiNIEIEIEE ) 1, PAR = 1b (4} T2 #0583 )
Vbs_op H b P B (R T (1 Th 2 4 % RL=50Q (@it V=4V ) 0.05 0.25 \Y;
Vbs_cL JRE A7 L I =20mA 42 46 50 v
. X —_— Vin = 0V Ejz‘;\_%g V, = TJ < 85°C 0.15 0.3 LA
I oFF SR IR (BNEIE ) IN A VDS
B 28V, ENx =0b T, =150°C 05 2| uA
SIAAEIR (A INX IR ] Vour =|RL=50Q , V= 13.5V , T{ERR a7
t 2 55 9
PR-ON T 190% Vi ) EESE "
KWFEIR (M INx S BIEALE] Vour =|RL=50Q , V= 13.5V , T/ERR AT
t 3 6 11
DLY_OFF 10% Vyy ) L5 R us
S A (A INX BB A 2] Vour =|RL =50Q , Vy = 13.5V , TAEMAR AT
ton 10% Vyy ) P, 10 16 22 us
%li‘ﬁE—JL|Eﬂ ( }\)\ INX '5”]%”5213@” VOUT = RL =50Q s VM =13.5V , Iﬂffﬁ\iﬁﬂﬁﬁﬁf
t 13 17 24
o 90% Vi ) CECE he
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Vpp =3V £ 5.5V, Vyy =4V £ 40V, T, =-40°C £ +150°C ( BRAEAHE WY )
ARG : Vpp =5V, Vy=13.5V, T, =25°C

2 WA A BAME| WAUE| RXME| B
ton-torr | S/ %ggﬁ(z , Vm =135V, TAEBR BT 10 0 10 s
SRon | SEEE , Vs = 70% % 30% Viy RML%? gl@ Vi =13.5V, TARBGRT 0.8 12| 16| Vius
SRorr | IIEHEE | Vpg = 30% % 70% Vy EL%; g’; Vi = 13.5V,, TAEBOASAT 0.8 12| 16| Wus
tsyne P TS B AR AT [F] 25 I ] 7 10 us
S
Vi uvio_F |VM IR ( FRE ) o > ;LO=N5’0% Vos = 1V H UVRVM = 264 273 282 V
Vm_uvio R |VM RIERHT ( LTH) 2.77 286 295 v
Vpp_uvio | VDD RJEKHT g%@;{;cm = Vnscs = 0V, SDO AT 2.5 2.6 2.7 \Y,
Vbb_Hys VDD R &% Wik i 100 120 160 mV
T,=-40°C 1.4 1.65 21 A
IL_ocpo AR {E , OCP =0b T,=25°C 1.3 1.55 1.9 A
T,=150°C 1.1 1.35 1.7 A
T,=-40°C 0.7 0.9 1.2 A
ILocp1  |[ALIARFBEME , OCP = 0b T,=25°C 0.65 085 1.05 A
T,=150°C 0.6 0.75 0.9 A
T,=-40°C 1.9 2.25 3 A
IL_ocpo AR {E , OCP =1b T,=25°C 1.8 2.1 2.7 A
T,=150°C 1.4 1.8 2.3 A
T, =-40°C 1.3 1.55 2 A
IL_ocp1 W Ry BIME , OCP = 1b T,=25°C 1.2 1.45 1.8 A
T,=150°C 1.1 1.3 1.6 A
tocpin T BT AR I [H] 80 170 260 us
torr ocp | I U KT AEIR I [ 1.5 3.5 6 us
Totw s 120 140 160 °C
Thys_oTtw E;ﬂé = 12 c
Trsp PO B 150 175 200 °C
Vm_az JURERVSA lym = 10mA | BERRRE 44 48 50 v
T,=25°C 670 mV
Vs Rev | OB AR B U U AR I =-10mA , AR
T,=150°C 530 mV
tRETRYO_LH | B AT [ S A8 R 1 26357 )3 Sl (i) 7 10 13 ms
tRETRY1_LH | B AT [BI S A8 R 1 26597 )3 Bl (i) 14 20 26 ms
tRETRY2_LH | B AT [BI S A5 R 1 2357 )3 sl [i) 28 40 52 ms
tRETRY3_LH | BEAT 91 SOE X 1) 3557 B[] 56 80 104 ms
8 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: DRV81004-Q1
English Data Sheet: SLVSH58


https://www.ti.com.cn/product/cn/drv81004-q1?qgpn=drv81004-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXG6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXG6A&partnum=DRV81004-Q1
https://www.ti.com.cn/product/cn/drv81004-q1?qgpn=drv81004-q1
https://www.ti.com/lit/pdf/SLVSH58

13 TEXAS
INSTRUMENTS

www.ti.com.cn

DRV81004-Q1
ZHCSXGBA - NOVEMBER 2024 - REVISED DECEMBER 2024

Vpp =3V £ 5.5V, Vyy =4V £ 40V, T, =-40°C £ +150°C ( BRAEAHE WY )
ARG : Vpp =5V, Vy=13.5V, T, =25°C

2R PR BAME|  MAEME| RAME| B
tosm i RS I 4% LU IR A8 AR I TR 20 us
Vbs_oL PR R R S 2.9 3.3 37 \Y
loL iy HH 2 W LR Vps =3.3V, Vy=5V £ 18V 20 75 110 A
lo ST L Vps = 3.3V, Vy = 13.5V 60 75 85 bA
RoL van it e il Vi =5V & 40V 45 190 kQ
5.5.1 SPI i1 /FER
o REANN, ZETHRIE

24 RS BAME | A | \AME | B4
thscs_lead {EREFEATES (7] ( FPE nSCS % L F+ SCLK ) 200 ns
thscs_lag fii s IR ) (R P% SCLK % 17+ nSCS ) 200 ns
thscs_td FEAER I E] (BT nSCS £ Tk nSCS ) 250 ns
tspo_en iy fEAER 1 ( FPF nSCS % SDO H3Y ) SDO 5| C, = 20pF 200 ns
tspo_dis Hr 2 AR (- Ft nSCS % SDO ki ) SDO 5|l C = 20pF 200 ns
fscik AT I AR 5 MHz
tscLk P R AT I JE A 200 ns
tscLk_H R AT I i e SR 75 ns
tscLk L ER AT B 8 A SR T 75 ns
tsoi_su Kl v BT iE) ( SDI 2 R F& SCLK Fr & (i [a] ) 20 ns
tsoi_n R CRFFI ) (R FE SCLK 2 SDI) 20 ns
tspo_v 5 2V R B A A A AL T SDO 3| f#i_t. C, = 20pF 100 ns

tscs leas tscse  tscs.
ﬂ‘—" ‘ fsoukp ‘ ! V | Vs
nSCS — f — S

e I |
SCLK e N Z AN V4 N "

el e, |

SDI X X X 1 "
|
SDO ‘ X D e X b=
‘ :
& 5-1. SPI i} 7 /&
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5.6 SLAVREE

1.1

— T,=-40°C
— T,=27°C
1.08] — 1)=85°C ———
— Ty;=125°C |
= o, /
_105|— Ty=150°C
2 —
< [
£ —
8 1.02
o
2 —
L
3 099 —
s —
< . 1 —
£ —
5 096
5
o L
= 093
g I E——
e
© o9
0.87
0.84
0 5 10 15 20 25 30 35 40
VM Supply Voltage (V)
K 5-2. 22 AR BRI , VDD = 5.5V
155
— Ty=-40°C ]
— Ty=27°C —T
— T,=85°C
8 1-i2sc | _—
— T,=150°C ////

5 145

P /// —

1.35

/

Overall Current in Active Mode (mA)

13
1.25
12
0 5 10 15 20 25 30 35 40
VM Supply Voltage (V)
&l 5-3. TAE#ERHIEHR , VDD = 5.5V
1.4
— T,=-40°C,VDD =3V
13|— Ty=27°Cc,vDD=3V
“[— T1,=150°c,vDD =3V
—— Ty=-40°C, VDD =55V
12| — 1,=27°C,VDD =55V
— Ty=150°C,VDD=5.5V
1.1
g ~
- 1
e
3 09
&
~ 08
)
07
06
05
04
0 5 10 15 20 25 30 35 40
VM Supply Voltage (V)
B 5-4. FFCREHHE
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5.6 JLAIRHE (52)

48

47.5

47

46.5

46 —

45.5

Clamp Voltage (V)

45

44.5

44

-40 -20 0 20 40 60 80 100 120 140 150
Junction Temperature (°C)

& 5-5. JRUEAHAL B JE , VM = 13.5V , VDD = 5V

2.95
— VM Falling
—— VM Rising
29
2.85
2
2
2
Z 28
2
2
<
>
2.75
2.7
2.65
-40 20 0 20 40 60 80 100 120 140 150
& 5-6. VM UVLO i
24
— T,=-40°C
— T,=27°C
221 1-is0cc
—— T,=-40°C
~ 2|—Ty=27°C
< — T,=150°C
£ 18
o
<
%
o 16
S
=
5 1.4
O\
=
5 12
c
©
g
5 1
o\
-
0.8
0.6
0.4

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
VM Supply Voltage (V)

B 5-7. THARY B , VDD = 5.5V, OCP = 0b
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5.6 HLAVREE: (4%)
240
— Vywm =5V
20| 7 Y700V
— Vym=40V

200

180

160

140

120

100

Open Load Equivalent Resistance (k)

80

60

40
-40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Junction Temperature (°C)

&l 5-8. FFEE MEE A M , VDD = 5.5V
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6 40 B
6.1 MR

DRV81004-Q1 & — K PUisE M2 , Sk T AR Az WiketE . i 205 P04 N yiE 23R MOSFET M) F-5%
(TyQSCH‘RWON LAE Y 700mQ ) . DRV81004-Q1 ¥it Fl T EMRHFHE Nigfr. & ] LER HL b
HE (Vy = ﬁoTﬁ%ﬁﬁu

16 £z SPI #% I T M A Wi g 1 5 0038, SPI 3% I SCHFAGESE | ATy id 15 FH AR [R] 1 e ds i 2% 51 BRIE — 4> SP
P ER AT ( LEEA 8 7 SPI &R ) o« SPI DIRE(UAE H A £y IR il -

DRV81004-Q1 H A EE R4 B W AN A 51 . 24 nSLEEP 5| Y@ 5% B P, B E T i L &
BEH, Yynrfd N 5] Bk EE @ IE 2 A1 3. RIS NSRRI | T DUB RN 51 BE B2 RS [F] ) far o, S0k
B 22t i A FC B[R] — BN 51l . FEIXFRES LT, AT LA — AN S S i T 20 iE

FEBAT IR BT, SN 51 E BB th 213838 2 A1 3. 4 nSLEEP 51DV RRHTI , il 2 S £ 80w il
FELS AT RN 5 BRI B P A AT

s B L IT B 0 ( RPIRAS ) ARG I SR AL 0 a2 . X T-JT B s kil , wlidad SPI E{ziﬁwjﬁEﬁiﬁiﬁ
BN BB R A R OR P . AR AR 2 RS R TE S AR IS B I S U R N DG A, SRR SPI EET
i o

FEBAT B RISAT T, ERR S B B OV IE B vy f T IS 51 AR 38 38 2 8 St 5087 5 shinf (Rl Ja B s ¥R 30

FEANEE A AR AL S, T ORI S e 32l TG
% 6-1. = HIEE
2 b &
L EPEEREYES Vm 3.0V % 40V
B iR R Voo 3.0V £ 5.5V
/N AR Vm_Az 42V
BK SRS L (T, = 150°C) Ros(oN) 1.40
PRFR A ER IR ( Ta = 85°C , BT IBIE ) IL_nom 470mA
R KRE AR - ER Ear 10mJ @ I__gar = 220mA
e/ NIRRT Vbs_cL 42v
BRI B 95 P 1 A IL_ovio 2.1A 5 3A
BB FASHER (T, < 85°C) IsLeep 270A
K SPI B R fscik 5MHz
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6.2 TR T HEE
M ”  Power
VDD »| Supply
Sleep
nSLEEP »  Mode
|
I
INO l
| Limp
Home
N1 g Temp Sensor i
[
Input Control, Overcurrent = |:
Register | || Diagnostics Protection ||_
p tan? d Output Status
SDI | Protections Monitor
SCLK SPI
nSCS Gate Control
SDO
Diagnosis B
Register
GND

& 6-1. ZhRETTHE

ouTo
OUT1

ouT2
OouT3

Product Folder Links: DRV81004-Q1

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SLVSH58


https://www.ti.com.cn/product/cn/drv81004-q1?qgpn=drv81004-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXG6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXG6A&partnum=DRV81004-Q1
https://www.ti.com.cn/product/cn/drv81004-q1?qgpn=drv81004-q1
https://www.ti.com/lit/pdf/SLVSH58

13 TEXAS
INSTRUMENTS DRV81004-Q1
www.ti.com.cn ZHCSXG6A - NOVEMBER 2024 - REVISED DECEMBER 2024

6.3 et i A

6.3.1 275/

ZAEEA =51 (INO. INT A1 nSLEEP ) Sk E 568 1F , THMH SPI.
6.3.1.1 A

DRV81004-Q1 HA AN G . BN 5 BIER A ER: — AN @18 ((INO R 2IEE 2 , IN1 EH28E 3) .
B N 25 A7 2% MAPO AT MAPA 7] 45 A2 s B 22 BOR [A) B JE S RN NS, 1l 6-2 Fios . IXShiEIE 1145
52 EN FFAE3IRE INO A INT Z[H] ) OR & ( AR HI A BN /AR ) -

To Channel 3 (default) in Limp Home mode

To Channel 2 (default) in Limp Home mode
&l 6-2. F B

BN S B 4 T R A IR S M I AR 88 (INST) #ET . 24 DRV81004-Q1 40 T 47 [nl A U, SN
RSB SIET. RG] E N2 T H nSLEEP 5| ¥ & N2 8 T, ) 284k 2 U e 31 g
A7 18] A QI 30T BRI E 2158 N 51 B ) 3 3

6.3.1.2 nSLEEP 5|}

AR E R RAR AT I BT A RN 51 BB B AR AP I, nSLEEP S TR 8540 B T BEMR L. 4

R nSLEEP 5| JIst BN BRACE T, M— M 5 I E D i i, SRR EEA BT [l R B

NI A F IR, nSLEEP 5| LB BN E D tpg ( WIZAE R HFFE R BIE AR T ) B teg) ( ANEZHRAR

TR ENZ T ) o

¥ nSLEEP 5|l EOVZHRATHE T 27 £ U4 R

* SPI T A AF as ) B AL NERIME -

2] Vpp 1 Vi TR I L% DAY /b BT AR (RPN NI B NIRRT ) o

o AERPIAN G| B B RAR T, WA SR VEEST SPLIESS (24 nSCS 5l il B OVIZRAKHE T, SDO
S OREF BT ) o
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6.3.2 B

DRV81004-Q1 Hi P FE I HL R ffL H,

© VU (BEBURIEEE , T2 )
* Vpp ( HrHig/E )

Vi HIEEZ SIS | JF 5 Vpp R &M TR k. £ Vy EF 2T Vpp KM T ( #i
WA sh AR A 3V IE ), VDD S IR FE AT RES G N Vv A1 Vpp FRIE S LAY R e FL 2

oV A1 Vpp LR FELE [R] I R 2 B L T 2R 2 0E AT SPIiE(E ( SPI /74 2 AT )
* Vpp HIERESH LR SPIEE . SPISHYE N FA7as A NERINE .
o Vy HIERES504] DRV81008-Q1 M Vpp HLIE TH #E 24 i 2845 1 HL AT

K 6-3 T 1S Vi AT Vpps fitH 2R 9RKEh 43 A1 SDO HLRE 2 [AIAH HAF I AR A 2 &1

VM
— —d
| L |4
" VREG Gate Driver
VDD TNI
— VDD UVLO

lvop

OUTx

GND

» VM UVLO

SDO SPI

&l 6-3. PR IR
24 3V < Vy < Vpp - Vwpire iF , DRV81004-Q1 £ )5 31 TAEJE [ (COR) Wizfr. EXMIEN T , 2kHE VDD 5|
B RTEAE SN , Mok E VM 5B R 2 ib o S FIR i FE LR AR 48 B BRAE VO Y o

Kl 6-4 s 1 VM 5L &3t COR HIHUEHF . 7E COR B HuilE] , lym A lypp EVIEHRIZAT A COR i81T
E LRI ME Z T84 o PRAN FUR A I ORFFAE Y 6.3.2 Hhdig i A FRAE YU Rl A o
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Voo + Vmoire

Vop - Vmpire

3V

COR

IVDD

Vm

p ¢
| NO YES NO |
p ¢
e Tl
‘Supply Transitior? ‘Supply Transition~ > ]

& 6-4. B 3h TAETH

4 Vy uvio < VY < Vi op I, FIBETCIEIT R e il R RYIEIE . Jr A CIT 8 KEES RFF RS |, BAEdEd SPI
o IN 5l . % 6-2. % 6-3 K 6-4 MR TR Vg M Vpp HLVEHLE FREEIET N (X ERA R LB EE

)

* 6-2. IBIEEHIMEAN Vy A1 Vpp KR

Vpp < Vbp_uvio

Vbp > Vbp_uvLo

Vg < 3V

P WS el

FTTE RIS IS ( SPI 4] ) ( ATAEAELE Roson) % )

V<Vy < VM_OP

WIETCE L SPI %

AT R RIS ( SPI 41 ) ( ATEEAZLE Roson) % )

Vi > Vm_op JIETEEH SPI FE CIER; ¥ iiPQziblibics
£ 6-3. BAT E FHMER Vi A Vpp KIERSK
Vpp < Vpp_uvLo Vbp > Vbp_uvio
Vy < 3V NDL:E "I ( ATBEAEAE Rpson) 2 )
3V<Vyu<Vmop FIH ( AT BEAETE Rps(on) T2 ) FIH ( ATBEAETE Rps(on) 2 )
Vi > Vm_ op Al G|
& 6-4. SPI 778 M1 SPI JB51EN Vm A Vpp I EK
Vop < Vbp_uvio Vbp > Vpp_uvio
SPI %1738 =L G
SPIEE AT (fscLk = OMHz) W (fsoLk = SMHz)
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6.3.2.1 BITHER
DRV81004-Q1 SZ#F LA Nizf7 it :

AR A2 5

R

AR

AT 1] AR

IEAT R TR AR e e B e T DL FEP AR

* nSLEEP 5| 25 1
o INx 5 B2 4 P

o ENx fRRAS

« ACT fiRZS

6-5 fEoR 1 AR REH RS . DRV81004-Q1 4T A AL — S S HmT R R e A s AT B ez . ik
Sb , BT AFAE R AT BB, DRIEAE [R]—I2 A7 QR T RE & B — e ri 32 .

INIT
nSLEEP = high \ INX = low
.| Sleep [
nSLEEP = low 7 INx = high & nSLEEP = low
z
o
]
o
INX = low & Vgp < V. w L
= DD DD_UV .
ldle |« ? Limp Home
A o3 y
z
o
1
X
z
ACT = Ob & ENx = Ob & INx = low nSLEEP = high
.| Active [
ACT = 1b OR ENx = 1b OR INx = high INX = high & nSLEEP = low

6-5. BT RS E

DRV81004-Q1 iz AT sUnT Il L LA R % Tl e 5E

o gy HUEIE KRS
* SPI FARIRE
« VDD 5|l R HEEFE (lvpp)

TFIR I ERN IS AT ROy TR . W R B AR AL T TR, JF BB BT E — A8 M iR (il
SPI sUE MG ), e ARYE nSLEEP 51 IRRAS U4 235 2) sl AT [3 AR 20

21 DRV81004-Q1 A& TAFA BB AT [ AR, B IE Tl I 8] 250 ton & Lo FERTA HARTEILT , 205
TINIE 2P A YA 32— Pl 7 R e it 1) (i 6-6 s ) o
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Idle

Home

INIT
tsol y tLhos
| Sleep [0
tios b tsoLH
) Channel | ton ™ -
A2d <
ON P
A
ton
tazi tLH2A
Active
¢ taoLh
12A

&l 6-6. AL 7
* 6-5 JEoR 1 d e T, Viy M Vpp IR S B RE (EIEE R SPIIEEA SPI w74 ) FPIRESZ

() R AR O
* 6-5. 5217, Vm M Vpp BIEARKIZF TR
- i Vi UVLO , Vpp < | VmUVLO, Vpp> | Va A4T UVLO IR | Vy A4T UVLO
Vbp_uviLo Vbp_uvLo %, Vop < Vop_uvio | & » Vop > Vpp_uvio
piibC] Al H AArH Al H Al
i SPI {5 il ASH] A ASH] F A
SPI ZF 774 K2 KA =K K002
Wi Al H AHlH A A
23R SPI {5 Al 2 AT H 7
SPI #717.4% K2 & =K &
RG] Rl P &, IR IN 51 2
BAT SPI &5 ANATH I ANATH &
SPI Zi 174 LDA =2 KA 2
Wi A A&, AR IN S &, AR IN 51 A& AR IN 51
BEAT Il A SPI @ ;s 2, R ANH] F =2, R
SPI 717 a% =R 2, R =21 =2, Hi
6.3.2.1.1 £H

) 2 E e N — AN YRR (Vg 38 Vpp ) FFH. INX 8 nSLEEP 5| JHI% & N2 i e

w1 T BME Vv op B Vpp i1 UVLO BIfE , PR IKE N EHRES.

6.3.2.1.2 FERRAEA

ST AR LA R Vy

21 DRV81004-Q1 4t T HEMRMIARS |, Prafti ki , SPI 3773 200 , A5 R R FEMT . HTIHAE R/ .
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6.3.2.1.3 ¥R

FERRBCT |, 20 HREFEAT LUA I Z AL lvpp oL 1 lvm ipLe BEDNSHFIIS L ipLe 4 K PRAE .

o R R AR AE R AR

o ZWIThEEATTH

o GHUEIESCH |, AN HIEE R .

o 4 Vpp AT, SPI & F8s IEH TAF , J H k47T SPI @5 .

6.3.2.1.4 T1EHE=

TE AW B AT 0l K 26 AF H /R BIRS) 64> A i ke, TAEREE DRV81004-Q1 [ IE 8471, Vpp 1 Vpu
(L P2 S mRAT O, WYy 6.3.2 ik . e IR FEHT vpp acT F1 lum_acT T87E ( BEANEAEA lacT ) -

2 nSLEEP 5| JHIi5 B & 4 v H P H— AN\ 5| B B OB 5 el — A ENx AZBEE N 1b B, g8 fF3k N TAE
i,

o WIR ACT LB AN Ob , WA T N 5] B B N2 AR H - H ENx A2 E N Ob B, 334415 iR B 28 R AR

o W ACT W E N 1b , WITEBHIN T IAT ENx A7 KERZS 9T | 284F B4 fE TAERE

o MR FTE NG )R E AR ST, W Vpp BRI R RS2 Ad S E N2 AR

R 25 77 4% MAPO A1 MAP1 ¥ & A 00H , (H— AN 51 INx % B oNiZ Hm i, SEds gk N TR,
6.3.2.1.5 BT EISHA

24 nSLEEP 5| A AR T H—/ M A 5] % B 8@ e d P, DRV81004-Q1 #E NBHAT [ AR S |, [FII4T
F 5 HER R EIE ., 7T RLBEH T SPLE(E |, (HAUPR T HiEiE ( SPI & 788 ] LAEEL , (HEVES AN ) -

UVRVM & & 4 1b

AL E N 01b ( BEAT R HH R )

HEANBAT I ARG |, E RS —4% SPI i), TER A% BN 1b. 25 , EHIEH T/,

OLOFF f7# &N Ob

ERRx {7 1F% T.AE

OSMx £ 7] AR 3 1E 7 T.AF

BT HoAh 25 A7 88 2 v B OV L ERME | IF HAE S AT 34T Rl AR s 0 ok gm s

B IAE AT P AR A BT FF@TE 2 A1 3 B il i B YR L R 2 HE AR | TS 3R 6-3. AT HAtu@E B Nk
A A AR e 480 280 5 47 (] SR SR M A7 [ A 5 4 31 T AR AR G TR A0 SPI Ay 2T g2 53X SPI M,
6.3.2.1.6 1/ &

PLR 3 Mz —< SPI Zifrgs S A NERIME -

* Vpp NMEFEBUK T R EBIME Vbp_uvio
* NnSLEEP 5| & @ AL T
s PATEANI A (RST®E N 1b)

- ERRx fu ANl BAran 296k (T IhRe 2 K )
JOHE , PrAEIEEIR A (IR BCA A G BB R R ), AR T R R A
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6.3.3 I ER

DRV81004-Q1 & — K PUiH B LM 4kt 357 5¢ . D2l N V18 MOSFET # 4. il RA HIPE Rpg(ony MR TH
i HLS BLRZE IR Ty

6.3.3.1 FFRH MM ER
TEFF o B BRI Bk, B R DA RS i Ta) F R R 2R
BRONFEE N 1.2V ns. BLE A2 2 HH0 SR ALn] T Fe R Ein®) 3V/ius.

INx T
OUT.OUT;
X > ¢
ton torr
A toLy_on toLy_oFF
Vos P
0.9Vy
0.7 Vu 0.7 Vn
\ ISRON SROFFI /
0.3 Vu 0.3 Vn
0.1 Vy
L

6-7. JF oK R FE M S

6.3.3.2 HUR M AL

FPA RGN, BT LRSS ETHE] Vps o, X2 OB S 2R 8K il . 75 2 IS BH AL AR 1R
PRAFZA

K 6-8 o TR . R R EZIR . MM EWAEREHEA (IR, =N TESS). B rE
K ) MR

i®
ILl L, Ry
ouT
*— {1
Vw | —
M J S } \ Vbs_cL
v
GND
'y py

&l 6-8. Ay AL

6.3.3.3 R HR
e R BOR AR |, BEBE7E DRV81004-Q1 R, HHE 1 Ton T Ao EARM TR RE &
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_ VM —Vps cL < __ Rpxq ) ] L
E = VDS_CL X —RL X In{1 Vs — VDS_CL + IL X R (1)

A BRI iR OK RE B S TO A AT RO PR Y 5.1 TR IERY Ear (EMRBE 9 1 52 20 H i (1) ALK R I IR R
A JEE AT RGO [ e

6.3.3.4 FETTSIEIE

ARSRIFBRIEIE R AR AT RE 2 A A AN TE 7 2P R AR OL , DR 2 e S PR RSB T H SRS R T
SIS DL | AT LAE SPI AR A7 A% ot A zﬂpﬁﬁﬂﬁjﬁ?ﬂﬁlﬁ ( ﬁﬁﬁ PAR £ ) o fEBLIECRIZATS , Xt
ﬂziﬁ*ﬂfaﬁﬂiﬁiﬁlﬁfiF‘E’JL BT Sl . I JRIOEE RES AL PR A FURK BE AR T B TE REE R
fire TRA—E [P BUT ) LANEE

. i_i; 0 Ali@iE 2 — PARO % E 4 1b
+ JHIE 1 AEIE 3 — PAR1 W E N 1b

EREZOANE- 2L ERS I BuR/ s R T S LIV B APk Ctilk -y SEABIRIIPN G R
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6.3.4 RIFILHT

DRV81004-Q1 SZFr Z PRy et | JE 250K s AT VAN 18 . SPI 2 42U e 234 Al BOIR & 2 Wi (5
B BNEIE M2 WS ) zmj?ﬁﬁtﬁﬁo —ANEIE A RS S R S AE TR AR 2 W ( BRAERC B N
FEBREAT , BREZHAEE , E2T1 6.3.34) .

M—ANEIE R AR G, SRR B 26 ERRx. 07 6.3.4.2 A1 6.3.4.3 frid
TS A AR AR CLRx BB A 1b.

6.3.4.1 Vy X &

£ Vv _uvio 1 Vv op 218, il R EHLH] . A R8s IEAE 14T HoA s H e B 2 KR BIE Vv uvio BA T, 32
#2% UVRVM A7 E N 1b. HIELHIEHEIE Vy & T 5/ BE TAE R Vm op , TEH —IARHEIZ IS HUS |, L
UVRVM ¥ % & A 0b. VM FIRIEE N SR EIERPIRE , 07 6.3.2 frid. K 6-9 Bor T RIET N,

Vi

A

Vwm_op
I V_tys
Vu_uvio /

, JHIE 2] | 2

& 6-9. Vi X JE
6.3.4.2 1T AR
DRV81004-Q1 1& 7 #kid Ji Bl A B I 52 204 . AN IS BE (152 RIE 6-10)

* @ﬁ%% ON *ﬂ tocP|N ZI‘ETJ E/:] IL_OCPO
* tocpin AT I ocpi

IL_ocro M IL_ocp1 FHMEE T OCP L. FRRIEE I RIS AT 2*tgyne I, I 4k FEIm REDK 15 L TR I ocpo-
INXT
ENx | > ¢

IL_ocp I_ocro

IL_ocp1

L
tocrin

& 6-10. iR BME

R A ERE T I ocro B I ocp1 [l pdZSening || torr ocp Ja , WEGEIEWSCH , Wi ERRx BB, il
FAHRLE) CLRx AL BN 1b , AT ARG R ORI B G FT T8I . %4 e e ELFEV\]%B&EE] Ob. HXVEM

HE , HZHE 6-11.
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'NXT I LI I
ENx }t

Ix A

IL_ocex
t
OFF_0CP
X >

ERRXx |

b 1b ﬁ\ b |> t
A

SPI command to
set CLRx = 1b / \

CLRx | ob 1 | o

& 6-11. 4t
6.3.4.3 T #HfFd~

RNEFAEIEE R T — MR AL RS | 1X ] ik #4818 ¢ 1 LB 16 284 58 e 3R . % B T AN Fi2 Wi i ERRx
( LAY LS ) o BIDEAMNF CLRx AL E AN 1b , Al MBS R B G FliE .. %A S8 MeuEiE
JETEN B E IRl Ob.

6.3.4.4 T HBLE

WA PRI R I i R (Torw) Bk s, M S7ERE 728 2 P E OTW fii. #R1FASHATAT AR
1, I HE 985817 .

2 AL B B AR T AV IR 5 (Thvs_otw) I, B 3NHERR OTW £z,

6.3.4.5 AT BIZABER T A R T AR

24 DRV81004-Q1 4b T 847 [Bl A 2NN, T DA A N 51 BORAT TR IE 2 A 3. BRI g et i | @
B KM MR NG IR RRE S B, NDEE 2 LN P = R 3

* 10ms ( A 8 XHIX )

* 20ms ( bE/5 8 XE )

* 40ms ( BE/5 8 IREIK )

+ 80ms (R EH NG| IR FFIZ IR S - AR TIRIEALE )

U AE AR ART IS N 51 B 5 B O A T I TR R 2%tgyne , T EE BT S St 2 2 AL . AR AT AR
MR —UOBEIEROE R, THE S FRA 10ms B3, ARHEAER IS E 6-12, I RE AT AW 6.3.4.2
Jrid o
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wt | |

I
I3

v

0 1 8 1 8 1 8 0 1
tRETRYO_LH tRETRY1_LH trReETRY2 LH tRETRY3_LH tRETRYO_LH
20 ms 80 ms

10 ms 40 ms 10 ms

B 6-12. 7EB AT B AR T EHra shitat 28

6.3.4.6 SARMELEY

T, BUE RN A B SE T, TR FERU A4 MOSFET Bk & 51 . &5 5] AN & IR 5] 8 &4
ESD —E o TR IR FEH . 0 2000 I 7 B2 1 57 ROK PR ) Vi 28 W T8 ) S [a) B AT o s o0 20 B i YL 8 250 HL U
VDD Ay N5 IR (B0 5.1) .

#HiE
FE R AEIIE] | BeAT IR PRy BB IR BR ) S5 ORI P LB AL Tl RS

6.3.4.7 T EARY"
NS ETE Vv sc Bl Viy o Z I, fiT MOSFET {734k THg A7 IR A - FR B\ 51 BB EN A7,

Br 75 6.3.3.2 th Ik i BRSO A AL A, B — AL AT R TR AR A AT S TE R R AR, VM
A1 GND 5| B Z [ L (Vi_az) BEAT A%

6.3.4.8 B IR

12%%#4%’1‘@@5‘] VDS 5 VDS_OL HEAT R ) ﬁ*ﬁﬁi’@&%ﬁfﬁi OSMx fiz. W\liﬁl OSM ZF {74t , X EeA
K -

* Vps< VDS_OL — OSMx =1b

A AR 1OLx ALK S 5 HUIRT SSFRHR M2 BT AL loL , B0 AT F - SQ RPARAS B IR S i il . NIl E AR A
HALHBe Wit . mFREH T2 oy , BEEEIEE N DRSS (3797 — KAEERA — 41791 ) |, M7 #E45%
1 tosm I EE A REEAT P SEI2WT . SR loL FEURIR G INAS 1 A R AT AR o RGN 2T B 11 3, 3 3E th A 2 B
P

THEE K 6-13 I FPHEN (10Lx B4R IEH 24T HIEFIE ] 71 38 1 i8iE ) .
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INx T
ENx
p ¢
Output voltage 4
comparator | 0 & 1 % 0 | > t
ton + tosm torr + tosm
P P

A
SPI readg;t'vlo)j |— |— I—>
A

osmx | X 1 x | o 0

& 6-13. I RS M= 5

i—/l VM = VM_NOR E- VDD ; VDD_UVLO HTJ‘ ) iﬁﬁ%ﬁﬁ%%ﬂi&%ﬁﬂﬂa o

F T DR 285 M A 2 ST PR A, e i Y o ) R LS FELT BRI TSR ADIRZS T IT B O RZ I, 75 20K OSM a7 A7 45 O 12 HY
HIEIE K R IR F A .

6-14 FEME S ZUN R 1 an el SEBL R HUIR S M 4%

>
I R
Vs < Vs oL -> OSMx = 1b OLl o
ouT
® o (14
OSMx
Vu | =™ <¢>
Vbs
loL
Vos oL |
,:, GND
Y o ‘I’ y

E 6-14. HyHPIRA M

FERREZ I, 7 OLOFF SRR A Ab T R LIRS HLIGE 7 AR FE IR oy RIEIE R FH OSMx £z OR A& .
2 DISOL 77y 1b I, A LUEIE 5 FH T lop RERIEREE FI T % S e I«
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6.3.5 SPI 1=

SPI M2 4 W TR BRATRRE 232 10, B P44 8% : SDO. SDI. SCLK 1 nSCS. %t SDI 1 SDO £k
$% 18 SCLK 45 2 i R £ . nSCS M T W8~V 46 . BdE7E SCLK HI T BRI 7E Lk % SDI HPRFE |, FETE
SCLK ) FFHSEL % SDO g . FFRVT IR L4 H nSCS B E TR 21k,

1K 8/16 THEL2S A ARANAE BT 16 £ 2 JefE % 8 A Eu 4 3R s . &0, TER Aok B A7, it =t
ZAEIA N 16 A7 F1 8 fi7 SPI Ze {42 4 fE BE TN RE

6.3.5.1 SPI £ 58]

6.3.5.1.1 /1 (nSCS)

W d#S R nSCS 5] ik DRV81004-Q1. HE 5| kb2 8% RS | ] Lk 216 %1 . 24 nSCS

AbF 2% E PRSI, K 20 SCLK A1 SDI 51 LTRSS, JFoa] SDO #E N = HPUIRES .

6.3.5.1.1.1 B 5 - FIEE I B FE#

o ERME BRI B R

* SDO MEFHFTCIRSA g 4w B2 SR - PIRES |, AR AL R hs & (TER) 55/ SDI M55 H
SFZ R OR A . XA, RIMETERIEEENCE T, th ARSI 21 M &AL 4

o WUR IR AL THEIREE S , U SDO 51 HItRFE APUIRES |, FFEAS KA SPI A& .

TER

SDI [ o 71SDO

SDO
o SP| SP |

nsCS L —
SCLK —J LI
s

& 6-15. TER (L4 A% %E

6.3.5.1.1.2 ZE G P EZ B mE T H#

« HAH7EnSCS W FMIRZ )G , TERT 16 /> SCLK Fkih 2 f5#a YA 2] 8 4~ SCLK {F5 A5 % (1. 2. 3...)

W, Ao TeBar G N RARREE | B R AL (TER) ¥ B AT 2% a2 .
o AL A I B AL i B T R A A
6.3.5.1.2 £{7/#7# (SCLK)
ZHINE N NSRS AL AT A7 AR TEES . BRAT RN (SDI) #£ SCLK i F M ur ki S e i B R A a7 A7 4%, M AT 4
(SDO) TEHATH #h i) EFA-UPK 2 Wi E B H . 8250 ik $E nSCS B TATATFE iy , SCLK 5| Ji# 2 Aikk T2 45
KPR , BRI EZ M4

6.3.5.1.3 H{7H#EHA (SDI)

BT A BRI S RN | S A R Ye . SDI 5 BAE SCLK TRy Lt it. My AN Bs e s m il 7>« 4241
B e L Ja R

6.3.5.1.4 £{7¥#E#HH (SDO)

BRI S BT , B A At E. SDO & T btRas , EH2 nSCS I HE \iZ 4R TR . SCLK
ETHZ )5, SDO I A s K -
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6.3.5.2 ST B8

DRV81004-Q1 1] SPI it et thae . fEHECE S , 241 HFE— nSCS {55 MCSN ¥ih. — a1 SDI
LREIER R T — A5 E) SDO 2R DAk s —ANEE . BiE 1R uity 43 1) 3% e 2 2 28 4R 10 dan o ik A N i ( M-SDO Al M-
SDI) . i #efF4RAtm ol M-SCLK | %I i 2 21 5 h A 28 4E 1) SCLK 2861 .

Commander

M-SDO[]&{] Device 1 []M,[] Device 2 []w,u Device 3 []§D03

j I'
M-nSCS [}
M-SCLK

M-SDI [ ]«

]

Kl 6-16. 3 {EBERC B
TEREA B SPI B | B — A ar {788 , Hrh SDI &Rk (& My fE M4 SCLK Hisfr. Ak R ETLE
SDO 51J L. 16 4> SCLK A#ja , —A>aefF H K e 7e .

RS HCE T, nSCS £R K WA 2148 N I8 4 i T A RE A A AR I O B - fE e sERcE b, 8t 1 B
HIBHE O N 2. AEZAEBE TP = A8 0EE | AR IX Se B TR AL 8 L2 T-15 ( BRE R T 2 /b 234
HA 847 SPI, /b2 HA 16 i SPI) . ZJ5 , M-nSCS £k 06 4548 Ni% i i Hi

6.3.5.3 SPI 1%

6-17 o~ 7 SPI {5 #E] SDI A1 SDO WA Z IR . SDI £ £ 7 Iz il 28 & 3% K , SDO £k i /&
DRV81004-Q1 #AEM N2 .

SDO (Previous Response Response
response) to Frame A to Frame B

& 6-17. SPI 3@ S AE] SDI f1 SDO Z JAIfIX &

SPI PN AEfl 3 il 28 fih & R — AR i $E (0 dy it 1 N2 . R DRV81004-Q1 HH S BRL I 48 K %2 Hiim 2 Al
FR ] DABEAT AR T T AN IE 2 BT T R AE RS L, (H W FR S ) SR E AR S R RIE N 2, PLSE A RS
DRV81004-Q1 M i, SEHURE N 54745 WA a2 P F1 4 frs

Write Read (New
SDI . .
Register A Register A Command)
SDO (Previous Standard Register A
response) diagnostic content

Bl 6-18. A7 7745 PY A AA [l fcc il 2%

£ 3 FIRFERTHOLT | A& IR 45 A5 AT — A B AR K

o AERT—WURIRAE R AT R (Bl R ke AR 8 I H RN 16 £ ) |, W TR,
+ DRV81004-Q1 i RHIRE F R AP BRAF R A2 )5, W PR,
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o AT TR IR
- HAmA M 11b 1Mk 10b Hih

- JHAr 4 M 00b TaE 01b JFEG
- AFAERE E AR ER B N Ay A A AR B B A

Frame A (error (New
SDI . L
in transmission) command)
SDO (Previous Standard
response) diagnostic + TER

& 6-19. f&% 452 5 I BL

SDO INST register Response to
+ TER (8680H) Frame B

& 6-20. ;B H Vpp L 55 A1/ K R

Frame A (syntax or

addressing error) (New command)

] <
SDO < (Previous response) Standard diagnostic

B 6-21. Ay B IR A R L

R T FTE AT SPI 454, 145 DRV81004-Q1 7 T — YR AL SN 4232 [a] fity W 25
* 6-6. SPI AL

ORI ERAE RIXF] SDI 5 st fEH T — %4 I SDO 5| BB I ot
- 03xxxXXXXXXXXXX01b (| XXXXXXXXXXXXbD = o
BEHUbR S %) 0dddddddddddddddb ( Ax#EiZ T )
10ppppagrrrrrrrrb , Hot : ppppb = F 7 A HL
N 8 M7 A 3 ADDRO , qqgb = #Ff7-#% il ADDR1 , 0dddddddddddddddb ( Fr#EiZHT )

rrrrrrrrb = AR N 2

01ppppaaxxxxxx10b , Jri1 - ppppb = ZF #7445k | 10ppppagrrrr i, Jiht - ppppb = Z7 {74
BHL 8 A 7 A7 2 Hihit ADDRO , qab = 75 {7 ##itii: ADDR1T, | 4t ADDROG , qqb = #F {7 #Hihi: ADDR1 ,
XXXXXXb = TG rrrrrrrrb = AR A

“p” :ADDRO ?E/)%E(]iﬁj‘iﬂ:,fj , “q” =ADDR1 ?E&E@ﬂﬂﬁk{j , “r” - %{ﬁ%%lj\]ﬁ , “d” - _L;//\ijﬁ,,fj

Copyright © 2025 Texas Instruments Incorporated TR 15 29

Product Folder Links: DRV81004-Q1
English Data Sheet: SLVSH58


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/drv81004-q1?qgpn=drv81004-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXG6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXG6A&partnum=DRV81004-Q1
https://www.ti.com.cn/product/cn/drv81004-q1?qgpn=drv81004-q1
https://www.ti.com/lit/pdf/SLVSH58

13 TEXAS

DRV81004-Q1 INSTRUMENTS
ZHCSXG6A - NOVEMBER 2024 - REVISED DECEMBER 2024 www.ti.com.cn
6.3.5.4 SPI &%

AR A L NS -

15 | 14 13‘12‘11‘10 9 8 7‘6‘5‘4‘3‘2‘1‘0 B
R=0 | R=1

ADDRO ADDR1 DATA XXXXH

W=1|w=0

E 5 2 AR S F TR 25 17 A SO (R« XK 2 17 BT B SR A R bR BT . “BRo”
SR 2 (8 ) 7ER AL %S

T 2425 2 o I R T BE A B RSN SPIS .

+ S\ 110b DBUERE , BT LOCK il CLR fir , MG /FLEAAEH SN, A 1100 2 AbILER 7517 R

B H A AR AT R
* 5N 01Mb LB A4 . B ABR 011b Z MR fa 17 S4B e I #0552

6.3.5.4.1 Gt F 7%
R 6-1. IpEL & F5

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 BRINE
0 UVRVM 0 MODE TER | O OLOFF 0 0 0 0 |ERR3|ERR2|ERR1|ERRO| 5800h

R 6-8. iriEiS M A AL

TE fiz FKH Al

UVRVM 14 R VM K% 4%

Ob : ARAGTIE] VM K EREI

1o (BRAME ) B EXAREZ BT Bk E DA — VM RIE S

MODE 12-11 R AT R R
« 00b: {fE
01b : BAT I A
10b : TAEREZ
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 3-Jan-2025

PACKAGING INFORMATION

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)
DRV81004QPWPRQ1 ACTIVE HTSSOP PWP 14 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 81004Q1

@ 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.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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GENERIC PACKAGE VIEW
PWP 14 PowerPAD TSSOP - 1.2 mm max height

4.4 x 5.0, 0.65 mm pitch PLASTIC SMALL OUTLINE

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

4224995/A
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PACKAGE OUTLINE
PWP0014L PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

.~ 887vp
6.2
PIN 1 INDEX
AREA
12x
[39]
Iy
14% 8:?3 4X (0°-157)
(¢ |o.1@[c]A[8]

SEE DETAIL A‘> -
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T

< I; > kj (0.15) TYP

NOTE 5
THERMAL . NOTE 3
T F Y T 18
—1 \' 1
—1 1
pr O — 15 —
—1 1
—1 1
— o E— ' DETAIL A
L ) TYPICAL
2.65
2.25
4230016/A 09/2023
NOTES: PowerPAD is a trademark of Texas Instruments.

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

. This drawing is subject to change without notice.

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

. Reference JEDEC registration MO-153.

. Features may differ or may not be present.

(G20 w N

:
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EXAMPLE BOARD LAYOUT
PWP0014L PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

(3.4)
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SOLDER MASK DETAILS
4230016/A 09/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
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EXAMPLE STENCIL DESIGN

PWP0014L PowerPAD™ TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
(2.65)
BASED ON
0.125 THICK
14X (1.5) STENCIL METAL COVERED
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SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 12X

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.96 X 4.47

0.125 2.65 X 4.00 (SHOWN)
0.15 2.42 X 3.65
0.175 2.24 X 3.38
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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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