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AR B T R TR 2 3 2
PRI
- VM RJESE (UVLO)
- LR (OCP)
- FSKWr (TSD)
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., )

ZRMABEWMAARA, 2 EA 4 LA
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(DRV8421B) 117 1 it Fl M B AG M 2 Thie |, 0 4 24
AWA (DRV8421A) 1 ARk & 1% 2 VYA i A i 1 (145
SIRBIPYA N BN 2 LR NS AE TR Th R i
MRAR 3. 12 AR R P 0 F B O, S BB O FR S R
TTHFE . S REARASE X T 3 b A B 5 | R 2 A PR 1
B

PR Y AR M FE  UVLO. OCP. JH BSR4 F0
THRRP. 7E 2 R34 DRV8421B | 4614
H—> nFAULT 3| 4875

#BEEE O
BT % PR @
DRV8421ADGQ HVSSOP (10) 3.00mm x 3.00mm
DRV8214BDGQ HVSSOP (10) 3.00mm x 3.00mm
DRV8421ADFU SSOP (10) 3.90mm x 4.90mm
DRV8421BDFU SSOP (10) 3.90mm x 4.90mm

(1) W TR A AR | V2 SRR FoR R T AT WO B

(2)  HERF (K x %) JvRARE SRS (& )
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—————]

DUAL H-Bridge

NnFAULT Stepper Motor

Driver
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4 B
R 41, BHHEER
TRARY (OCP)
HIYE VM R . cia
BHEE 2% v @) B AT AR 2R
(A)
HVSSOP (10) 4 £ 18 900 2 =5 5 3.0mm x 3.0mm
DRV8421

SSOP (10) 4% 18 900 2 5 5 3.9mm x 4.9mm
DRV8848 HTSSOP (16) 4% 18 900 2 R SRR RS | 5.0mm X 6.4mm
HTSSOP (16) 1.65 & 11 800 25 B HNERAS VLB 22 | 5.0mm x 6.4mm
DRV8410 WQFN (16) 1.65 £ 11 800 25 = ARSI FE FHES | 3.0mm x 3.0mm
71 SOT (16) 1.65 & 11 800 25 S A5y HLPE 2% | 4.2mm x 2.0mm
HTSSOP (16) 1.65 £ 11 400 4 = AER43 AL EE FHES | 5.0mm x 6.4mm
DRV8411 WQFN (16) 1.65 & 11 400 4 B HNERAS VL P 22 | 3.0mm x 3.0mm
#7 SOT (16) 1.65 % 11 400 4 B AR B BE 2% | 4.2mm x 2.0mm

. LB
HTSSOP (16) 1.65 £ 11 400 4 S (IPROPI) 5.0mm x 6.4mm

LB

=

DRV8411A WQFN (16) 1.65 £ 11 400 4 s (IPROPI) 3.0mm x 3.0mm

i

Vi 7R =)

Y SOT (16) 1.65 & 11 400 4 & (IPROPI) 4.2mm x 2.0mm
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&
% 5-1. 5| HIThRE
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IN2 3 4 | A (2) Pl OUT2
IN3 4 - I (3) i OUT3
IN4 5 - | ) Pl OUT4
EN . 5 T 1 A ERMEARAS AN . 28PN 31 B %5 70 PP il 5 BRARASE 0 26 5
HEILE B 50 P LA S0 TRt pp IR
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% 5-1. 5IjITheE (&)

5|
adil 20 599
HBRR 4 B3N | 2 RN
(8421A) | (8421B)
OUT1 10 10 o |#ik1 ) OUTY ; P35 i
ouT2 9 9 0 i 2 i OUT2 ; N N hzFLFH
oUT3 8 8 o |#mms3 Pl OUT3 5 435 F i il
OouT4 7 7 (0] i 4 i OUT4 ; IS N HiHBH
GND 6 6 PWR | 354 GND 5| JHI 8 3% 42 31 fe Hb vy
. R RALARIE ; @ —FUE RN VM 1 0.1 R 10w F ( F/ME ) B
WM ! ! PWR | it e 2E98 55 B4 51 GND.
(1) 1=HA, O=fith , PWR = HiF
#* 5-2. SNERAA:
JofF 51E 1 5l 2 ji
Cum VM GND  |#is #uE My VM (6 10uF (/ME ) Ptz
Con M GND | i o VM 1 0.1F gt e
RerAULT vee® nFAULT | >1kQ

(1) VCC A& DRV8421 LB , (EFFJR#L nFAULT T % VCC R s E [,
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6 %
6.1 Zaxt i RAiEE
7 AR KA N TARRETEE P, B Rl GND A3EdE (BRIERauwe )
B/ME BN | AL
HE L (VM) 0.3 20 VvV
R HL R BHI T3 R (VM) 0 2| Vlius
s MEE (IN1. IN2. IN3. IN4. EN. nFAULT) 0.3 71 v
HESEHIALT S BB HEE (OUT1. OUT2. OUT3. OUT4) 03 Vym+06| V
W IR HF (OUT1. OUT2. OUT3. OUT4) 52 P R A
T, TAESE R -40 150| °C
Tstg AP -65 150 °C
(1) 2SR 20t B R (B R 510 L O 7T RE 20 S8R K AR o SR Ee B AL AR I F 4, IR TR AN R B AR IR e 414 BL 2 A
EPOE{TFEAF WINPT A HAB 5 F N RERE IE W I8 AT« A ) b T2 3 B KA 2541 AT BE 2 R 2 A o ] Sk o
6.2 ESD &% - B
18 Bpr
) AT R (HBM) |, 4574 ANSI/ESDA/JEDEC JS-001 #5#E , i 51 () +4000
Vesp) |#fHBE . — - v
7L BB (CDM) |, %4 JEDEC #i3ti JESD22-C101 , Fiifs 51 @ +1500
(1) JEDEC 3C#% JEP155 5 : 500V HBM I g fEkrk ESD #5HI7iHR F 2244,
(2) JEDEC C#4 JEP157 #5it : 250V CDM B RS 7EAR1iE ESD #Hl i fE F 242k,
6.3 BUUEIT&AF
BME  HRME BKE| B
Vvm B 95 B T R (D) 4 18 y
frwm ik PN e 0 250 kHz
Irms A H AR AL rms LR @ 0 2 A
Ta TAEEIIR -40 85| °C
(1) WEFEE , 34 VM EIEEEET 5V I, RDS(ON) BN, EOREH IR
(2)  ZUEAE L) FE RN FARRAE .
6.4 AEEEE R
DRV8421
Hrpr() DFU (SSOP) DGQ (HVSSOP) | #fr
10 3| 10 5|
Roua 2k 2 IR ATH 105.6 62.5 °C/W
Ro SEEHNGE (THED ) HAE 53.5 80.5 °CIW
JC(top)
R 25 43 FL R AR AP 53.7 28.5 °C/W
Wr EEN R 2 1 9.2 6.7 °C/W
Yis 45 2 LR AR R S 0 53.0 28.4 °C/W
Ra AN (R ) H R 78 °CIW
JC(bot)
(1) AXHEIERMEZEE , ESR LSHRM IC HEEdei” MARYE , SPRA9S3,
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6.5 H5

itk

Ta = 25°C , fEEBOSAT A TS (BRAESA U] )

24 PR A BAME  MBE  BRE| BV

BJR (VM)
Vum VM TAEHE 4 18] Vv
vm VM LA L i FL A Vym = 12V, DEFESA IR 1.2 1.35 1.5 mA
lvma VM EACAE AR IR (R 2 RN ) [Vum =12V, EN =0 (fXFR 2 ZEH AN ) 0.5 1.2 3 LA
tsieep | BENRMHE (LR 2 LN ) EN =1 ZHEHRIE (PR 2 L5 ) 1 ms
twake N BRI B] ({XRR 2 ZREIN ) EN =0 ZHth vl (LR 2 ZHiN ) 1 ms
ton P LENER G Vum > Vyvio BT+ ZEH V)5 1 ms
EBHETHA (IN1. IN2. IN3. IN4, EN
Vi B AR P U 0 0.7 \%
Vin TN IZ R T R 1.6 55 Y
Vhys NI R AR 100 mV
I iy NIZ A F R V=0V 1 1 LA
I LIPS L =R R ol V=5V 1 30 WA

IN1 200 kQ
Rpp T BE (2 L ARRA )

IN2 170 kQ

IN1/IN2 200 kQ
Rpp TR (4 AR )

IN3/IN4 170 kQ
Rep i FRH EN (1XBR 2 £ ) 500 kQ
toeg 0 NP U ik e b 1] INX 200 ns
teroP FERRIEIR INX 2275 38 % B 400 ns
FBeflFH (NFAULT)
VoL i H P AR R P U lo = 5mA 0.5 \Y
lon i 32 A v PR LR Vo=3.3V -1 1 pA
B E (OUT1. OUT2. OUT3. OUT4)
Roseony | =il FET 3 HiBH Vym = 12V. 1o =0.5A. T,=25°C 550 mQ
Rpsony | =il FET 3 HifH Vym=12V. Ig=05A, T, =85°C(") 660 mQ
Roson) {01 FET S v pi Vym = 12V. g = 0.5A. T, =25°C 350 mao
Rosony | 1&M FET 5 s BH Vym=12V. Ig=05A, T, =85°C(") 420 mQ
lorr RWTIRAS T HEL IR Vym =5V, T, =25°C (LR 2 k5N ) -1 1 uA
trise v T T 60 ns
traLL vt R B ) 60 ns
toeaD i 4 ZE DX I ) P B ZEIX I [] 200 ns
PR 2
Vouio VM /K B Vym TR ; UVLO k45 29 V

Vym EF+ ; UVLO k&R 3 \%
locp T R AR S 2 A
toec TEFHTIR I [h] 2.8 us
tocp RS R 1.6 ms
Trso (V| iR WIZIELEE T, 150 160 180| °C
Tuvs O | BOclnR WG T, 35 °C
(1) R HEATIN  FRAE R T R AL
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6.6 I FPER
W5 B/ME B B
1 t4 IR IE] . xINT £ xOUTA [1)i /] 100 600 ns
2 to FERFASA] . xIN2 E] xOUT1 Fa) 100 600 ns
3 t3 IR IA] . xINT 2] xOUT2 [1)i /] 100 600 ns
4 ts FERFRE ] xIN2 2] xOUT2 [ ] 100 600 ns
5 tr B b T E) 50 150 ns
6 te B B A 1) 50 150| ns
6.7 SRR
45 4
— —40°C 85°C — —40°C
— 25°C — 125°C 35| — 25°C
4 5 85°C
I — OC
_— 125
L~ I 25 /
< 35 2 ,/
g " £ / —
2 3 — £ 15 /
‘ 4
05 A
25 A
0
2 0.5
0 5 10 15 20 0 5 10 15 20
Vym (V) Vywm (V)
K 6-1. lyy 5 Vym FRIRER & 6-2. lymg 5 Vvm EFIR R
1.8 1.8
— —40°C 85°C — 4V
1.6 ‘\ — 25°C — 125°C N 12V
1.4 : 18V
g 12 AN S 14
I \ %
+ — ] +
% 0.8 \\\Q (£ 12
z z =
2 06 2 _
o o
0.4
0.8
0.2
0 0.6
0 5 10 15 20 -50 0 50 100 150
Vm (V) Ta (°C)
& 6-3. Rpson 5 Vym EIHIR R & 6-4. Rpson SEEHKIXR
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7 VE4H B
7.1 MR

DRV8421 J& — 3k I T~ WA B It HEATLBORURR P 0 13E HUNTL (0 4R B0 a3E FEDTL B B 98 A TR 07 28 o i AR B 1 T S A
NMOS UKZ#51 H Hr. ©rT LA 4V £ 18V iyt | I HEeie ko mid 2A MIRah 38 i ( FEIH TR ig T
HEIA 4A) S

A — AR A L, ] AR I 5 B P2 ] 2% B

GBRIRIEETIANRA | Bl 4 2314 N 224 DRV8421A F1 2 £k N\ 54/} DRV8421B. DRV8421A Fi-1# FH U4/
NFEHIPYAS A |, 10 DRV8421B @it BN N K32 H YA A4 . DRV8421B & HoAth ket | 9l anfE AN IR F AL A
TR ThFEREAR A 20 ., DURAEH nFAULT 51 B4 i sefss il
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7.2 ThRETHER
VM
VM
] Internal Ref and
01pF |10l Registers
v VM
N1 |: ] R ,‘tj - _IOUT1
. L |
T e |
Gate
Drive Stepper
IN2 [] i > «—> and M @ Motor
OCP b [
> A |
IN3 [] i > B g ouT2
Logic -
IN4 [] >
i EE | o
! ]
. ~ I
| !
Gate
Over- ’ Drive " @
temp and
OCP e |
] ] I
' | |
—| @9 OUT4
[ ]

i GND

& 7-1. DRV8421A : 4 LR\
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VM
VM 1 »| Internal Ref and
01uF | 10 wF | Registers
v VM
en [] : ~ L=t
Gate | EI
Drive
IN1 [] i > < and M
OCP =
A
IN2 [] i N —“?
VINT LOgIC .
[ ] ]
nFAULT E ,':I
L ;'—E
Gate '—;
B Drive "
Over- ) and
| OCP =
temp S
: 0—‘
| EI
—

OUT1
I
I
Stepper
Motor
I
I
ouT2
OouT3
A
. |
I
I
I
] I
i
ouT4

i GND

K 7-2. DRV8421B : 2 £

A
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7.3 RetEULEA

7.3.1 PWM H 35148

DRV8421 HE& WA M AR H M LRz 2% L K i H] PWM HiEE . B 7-3 /8 7 DRV8421 (1] LK T HE

K.

OoCP

A

T
i

IN1/IN3 []—’ Pre-

VM
| L T
L
> A
[ ] ouT1
L

drive Stepper
Motor
IN2/IN4 []—> ! | tj
PWM }_‘, o3 (Y YY)
A
OoCP
<—

< GND

&l 7-3. PWM HiH13x5) 28 B %
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7.3.2 BEfEF#

DRV8421A : 4 & NIA JBs THI INT. IN2. IN3 F1 IN4 [f)iZ4E . DRV8421B : 2 LM NRA R THA
IN1 AT IN2 (19324,

% 7-1. DRV8421A : 4 NP AE

B HrH i
IN1 IN2 IN3 INA | OUT1 | OUT2 | OUT3 | OUT4 e
0 0 0 0 KM | KM | SRH | KM FEHL (Hi-2)
0 0 TS “*%‘H"
0 . 1 0 - i 1 i
0 1 0 1 =40
1 0 0 il zh
e -_
o | o X | % L
- 1 0 - 1 0 S 2 1Em
0 1 1 =20
1 1 0 H2h
| | | | | | | |
| L | L —
INT | | | | |
] : o
— | : | |
N2 | | | L
| } | ! —
| | | | | | | |
| | T | 1
IN3 | | | | |
| | | | |
| | | | |
t + | + |
IN4 | | | | |
. : e
100% | = ———— D d—e—— : —
| | | | |
| | | | |
OUT1-0UT2 01----|----- R IR Rl R - :
| | | | |
10056 ] -~ A-mmm- - -1
100% | ————— A S —— d— = —
| | | | |
OUT3-0UT4 oi ————— —i ——————————— -i ——————————— ﬂ: ----------- ﬂ:
| | | | |
100% ! ! e ' S ——
&l 7-4. 25 3R
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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 ©)
@ )
DRV8421ADFUR Active Production SSOP (DFU) | 10 4000 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 DRV8421A
DRV8421ADGQR Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 8421A
DRV8421ADGQR.A Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 8421A
DRV8421BDFUR Active Production SSOP (DFU) | 10 4000 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 DRV8421B
DRV8421BDGQR Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 8421B
DRV8421BDGQR.A Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 8421B

@ 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 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. 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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GENERIC PACKAGE VIEW
DGQ 10 PowerPAD™ HVSSOP - 1.1 mm max height

3 x 3, 0.5 mm pitch 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.

4224775/A
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PACKAGE OUTLINE
DGQO0010J PowerPAD™ - 1.1 mm max height

PLASTIC SMALL OUTLINE
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] (0.4)
©3) NOTE 6
NOTE 61
p
4
- sl —
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e — —
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DETAIL A
0.94 EXPOSED TYPICAL
064 THERMAL PAD

4230014/A 09/2023

PowerPAD is a trademark of Texas Instruments.
NOTES:

[N

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

2. This drawing is subject to change without notice.
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
5. Reference JEDEC registration MO-187, variation BA-T.
6. Features may differ or may not be present.
i) TEXAS
INSTRUMENTS
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EXAMPLE BOARD LAYOUT

DGQO0010J PowerPAD™ - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.2)
NOTE 10
(0.94) SOLDER MASK SEE DETAILS
SOLDER MASK
OPENING DEFINED PAD
— (1.3)
TYP
10X (0.3) —¢
( /e

10X (1.45) R IR I
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—lo- i =3 —

C 1 b

SOLDER MASK
OPENING

@.1)
NOTE 10

I™—METAL COVERED
BY SOLDER MASK

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:15X

SOLDER MASK
OPENING \\ /—METAL
EXPOSED METAL
4# 0.05 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

METAL UNDER SOLDER MASK
SOLDER MASK‘\ fOPENING

|
4 ”””” =~ EXPOSED METAL
L 0.05 MIN

ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4230014/A 09/2023

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.

8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
9. 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).

10. Size of metal pad may vary due to creepage requirement.
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DGQO0010J

EXAMPLE STENCIL DESIGN

PowerPAD ™ - 1.1 mm max height

PLASTIC SMALL OUTLINE

10X (1.45)

10X (0.3) r
o

-

( X

=
e

8X (0.5)

—

(R0.05) TYP

BY SOLDER MASK

(0.94)

1) (1;)
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0.125 THICK

[IJ STENCIL
'

- —

SEE TABLE FOR

DIFFERENT OPENINGS
FOR OTHER STENCIL

‘ THICKNESSES

METAL COVERED ‘
\

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

SCALE:15X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.100 1.05 X 1.72
0.125 0.94 X 1.54 (SHOWN)
0.150 0.86 X 1.41
0.175 0.79 X 1.30

4230014/A 09/2023

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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PACKAGE OUTLINE
DFUOO10A SSOP - 1.75 mm max height

SMALL OUTLINE PACKAGE
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DETAIL A
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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. 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. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
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EXAMPLE BOARD LAYOUT

DFUOO10A SSOP - 1.75 mm max height
SMALL OUTLINE PACKAGE
10X (1.6) SEMM
+ 1 ‘ (R0O.05) TYP
w1 | [ To
* |
|
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— g —— %
8X (1)
e I N e
| | |
s [ ] L1 Je
| |
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EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK: METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK\ / OPENING

|
EXPOSED METAL 1

4# 0.05 MAX 4 0.05 MIN

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DETAILS

ALL AROUND

SOLDER MASK
DEFINED
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NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.

6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DFUOO10A SSOP - 1.75 mm max height

SMALL OUTLINE PACKAGE

|
10x(0506) [ | | 10
\

10X (1.6) SYMM
|1 ¢ (R0.05) TYP
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X
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NOTES: (continued)

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

design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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