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Drivers

VM
|-‘-'
'_‘: [ XOUTH
1 L 1
w} |
— | +
rF Y
Current |,
Sense Step
VM Motor
Tt - | oo
1 ] X0UT2 | +
) L]
<A
'—'
¥y
Current
Sense
[ PGND
L]

& 7-4. PWM HHLIRE 23 5 HE R

gl IEHEFZTE N xOUT1 i xOUT2 [ HLif .
% 7-2. DRV8428E (PH/EN) #4130

HER , R AFE DRVB428E [N HE H

nSLEEP xEN xPH xOUT1 xOUT2 PiEH
0 X X RS P BEIRAR S ; H 2AH , RS
1 0 X e S H#EEA , =S
1 1 0 L H S A ( xOUT2 3| xOUT1 (¥ #837 )
1 1 1 H L E [ ( xOUT1 | xOUT2 FIHT )
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ffH— PWM £ 15k DRV8428P. & 7-3 24t T4 H MriRE . HIEE |, %R AHE DRV8428P [N E H
Wi, EHRRZTEMN xOUT A xOUT2 HHL -
2% 7-3. DRV8428P (PWM) #5300
nSLEEP xIN1 xIN2 xOUT1 xOuT2 PiHg
0 b EBA[MEIREES ; H WA, R
L D ; OIS R
H S ( xOUT2 % xOUT1 IR )
L
H

1EF ( xOUT1 %] xOUT2 (L3 )
L S SE

~|Oo|~|O| X

X
1 0
1 0
1 1
1 1

7.3.3 LA KW RIAISE AR X

£ PWM HLFEHT R, K58 H HrCLRS il Lol , B3] PWM RS RIE. & 7-5 fTH 1
HE R IR

U ENLGEZH A LU H — ST 7 OGNS [R) £ PWML B0 19 sELBR R T I . 2 HOMRRR I, i SR 4L ) s
PA—E Kl BT, 23R B T B Se2H r RN AE ) S B 35 R/ e 2 R IAL I B L A R 5 BRI, FR
Wik e NI AR BN, iR RS TR B TG e~ DECAY/TOFF SIS E . KITIN MS5 s, K
BE AN, JHia 54 PWM 7534,

RPN JS , H MFRTAE RS ] RS T IEAT © PRER e . R RE AR AT, — HisE
PWM Hrigt (i s, H A8 23T IR e |, el it Se il . BEREXH U FET JF/8 ; i Taedlfiiikia
F, B2 MZ e, AP IR i sh i . K 7-5 BIH 2 s EoR 1 PR SRR . 7 8 T A
R HZ MR MR FET SRSEHLGA R I a3 . 181 7-56 BIH 3 R 7 IX g .

PWM #ri i ifi il EL A e B, i PLBCAS Il S5 AR Zh % MOSFET Jf BRI FLIAUE N, MOSFET Psim i) i [k 9 T
A R IR TR LB AR B R E R, VREFX Ji AN RS20 RSN Kvs

AT U LR A 20 ST IR (Iks) : Iks (A) = Vrerx (V)/Ky (VIA) = Vrerx (V)3 (VIA).

VM
i f i PWM
! ON P\WM OFF
— —— A —a— a
! i
i o & Slow Decay __-—/___——-_——___ﬂ
Eil‘ F 3 F 3 f :".1'........‘
T I
R ) L (1) Drive Current /
XOUT e Y VY1 LiouTo (2)Fast decay (reverse) Fast Decay
“"@"‘ ' @Slow decay (brake) /
; - — _@ e — ‘ | .....
R 2
H |
E+ L X r SR El_ /
= : Mixed Decay
s :T..\I.__.._...c__ - , /
K
L e -
- TBLANK
TOFE
Itrip
A 7-5. FERIR
i B E - DECAY/TOFF 5 IRz #4584 R M ) S 3 A KT v 1], 4k 7-4 P
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7.3.3.1 JEEEWR

Increasing Phase Current (A)

< torr #:1 tBLANK‘P: — torr —>:<'tBLANK":

|
|
|
|
|
|
|
[}
|
:4' torive ‘P: :4 torive |'4— torRve —»

N _

|
|
J— - —

Decreasing Phase Current (A)

*tBLANK‘P: I trasT ‘P: :*tBLANK'P:* trasT ‘P:

|
:4—'[DR|VE =:< torr =:< torive =:< torr »>

& 7-6. B & FERMBR
RETERECT |, THAK—BUNTE (topr 19 30% ) WINRIETEN , SRS 1E topr ARG [A] Y 12 25 .
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7.3.3.2 HREWLS) A TN

b5 A% G [ 52 ST IR 5] R AT IR 15 7 SR AR EE | R RE IR0 FRIA IR 1 U7 SR — MO HE R R P T vk . B RE TR
P75 B 20 it LR BN 8RR T Z1a AT D 3 R ey ¢

o FBLERZH HL PEAT H U

o PR

o HLBIAEE AN K

o PR R

[ E R dI/dt

—t

Increasing Phase Current (A)
I
I

*IBLANK‘P: :< torr =:<’tBLANK‘»: | torr —V:*IBLANK‘N
F_tDHIVE_»: :<—tDRIVE—>: :4— tDRIVE":

-+

1
I
I
I
I
I
I
R |

I N

Decreasing Phase Current (A)

|
| |
| |
| |
| |
| |
| |
*IBLANK‘P: IN— torr —V:*tBLANK‘P: < : :
:4— torive —P: :4' tDRIVE‘P:* trast ‘P: & toRive ‘F:ﬂFASTP:

& 7-7. BRERMMRBHEZRAERX
B RE T L) A ol 1 AR AR E L R A AMRIE L 2 [A] E SE B R, BB A T S . AR IR A TR
e, R RE TR DR A TR B A R S SR TR R RS R 1 0 Lo SR RE IR I B Bl R R A e R B AL
W, T AR R A A F LB -
A A B 2 th B PWM AT IEAO0AE . W R e L F iR H ARk AR 1 U g sGrE T — 1> i 132
(SN eI @ DIIEVS US =3 AE R = A NI - R EE 72 &R (B V71 | v s e | S 5 R B2 2 3 2
FE N — NSRRI 280 ( ZERPVEER b ), T RASE A RSO sk Aot s AT . AR Bk T R
BRI &I A S DR B PO e, DEPREEN T — 2Dt
X it S R/ LIRL SRR A BEAE IR T SR P OREF D SR A ML, R e TR A B A5 el B AR %

1
torr Fﬁ tBLANK*:
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7.3.3.3 HEEH LR H]

N —

Increasing Phase Current (A)

[€taiank> torr > <t ank P i o> i€ty AP torr > tg ank P

— tppve —> i—— toRvE——>! < torve > € topve P

Decreasing Phase Current (A)

A 4

[Etaank> € torr »€tg ank P € torr »€tp ANk P € torF

4— torive —P- 4‘ torive " 4‘ torive 'P
& 7-8. FRe iR S AR

BRE M SO HE E It B35 R E A lvaley BT RBHTERAE . LHERETIER ligp B, WShEREHEN
B, ERIAT haley , MBS topr BRI SEH . 18 3 T TAE R BRI F B 1, HA M
MOSFET #5538 , SOV MR BT | tope MRIEH G- FAE T 2R AR 4L

W2 JTVE ] DU P O T R TR = LR M R G e . R RE I L ST P i T R K 32 T AR SR b
I IAN 77 R ARG, DALE BRI T b SEEL/N FIR S0

MR T, SOEHERET 7.5mA + B b d g e ITRIP 1 1%.
7.3.3.4 JkERt ]

£ H MR (BN BOTAE ) Ja , HLUEON PE B R £ 5 Y R S R % T 2 — B 18] (teLank) . THFG
I (A 152 B PWM IS NIR BN R] o VBB T K20 1ps.
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7.3.4 LA AR

s R T — AR R . DVDD fa s a8 nT H Tt ERE £ . DVDD kAl #2140t 2mA 1 dk. NHfifRIE
WIBAT , VEHHME AR DVDD 5] 55 2 GND.

DVDD % HIARRIE N 5V. 24 DVDD LDO Hiifi it 2mA i, fr d s 2 58 T %,

— |+ |.’_
|_1 oYDD BY, 2mA

— AT

: T
i -

Bl 7-9. &tErs AR T HERE

i DECAY/TOFF 5| iZi— BHiEHe m s F , MK & H: 3] DVDD 5| A 2 /A k8% o b7k T e R N H
VM 5| sk b T BEHR A U 4 i - DVDD FRJE B9 25H |, IRA SIS AN NI . /EAS% |, BHB T
N B R 47 L BE A 200kQ.

15 70% nSLEEP 5| %42 DVDD |, 75 ) 284414 51238 B BERR =

¥
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7.3.5 BHEMLHEF5 HE

K& 7-10 24t 724 - F 5 APH. AEN. BPH. BEN. AIN1. AIN2. BIN1. BIN2 #1 nSLEEP f#i AN45# -

DVDD

Fims

& 7-10. 24P\ 5| B
L H B4 5| DECAY/TOFF B 1K 7-11 iR CL R &5 .

L J

OwVDD

22 SpA —™

Free 12

v

YYYYYY

e
-
-

B 7-11. LEFE NG| RIE

7.3.6 Ry LR

XL R AE AT SE AP IR YRR . B I A B A

7.3.6.1 VM X /£ & (UVLO)

ot VM 5] B e AT i) % 25 f R R 1K) UVLO BIE HUE LR |, #BBEH BT At . VM RIERE L RIE | KIkE
EHIZAT.

7.3.6.2 {1 tR# (OCP)

A FET _E (0400 Fit 370 FIR 1 L it E0RE S 3L A2 B AR SX R PR A28 FET AR G R bt Fb 30 PR 1 A9 e 452 I [)
i toce , WEEMPA H ) FET. £ trerry B 1A HMEZMHE RS |, S48 AR E LW 21T
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7.3.6.3 #EH7 (OTSD)
0 SR N R I R O W R (ToTsp)

M 25EH H W BT MOSFET . i e 2 of i 18] {1 W (B 9k 28

(Totsp ~ Thys_ ortsp) FIFHMELL TG |, SRR IE W 21T .
7.3.6.4 H/EFALFIL K
R 7-5. WIE KA
i3 #1F H #r B R
VM Rk (UVLO) VM <Vuwo = (VDVDDEij?J.e V) H - VM > Vuvo
it (OCP) lout > locp 2H TAE HBIEWR : treTrRY
LM (OTSD) Ty>Trsp 2 TAE B3l : Ty<Torsp - THys_oTsd
7.4 TR

7.4.1 BEEARAEZ (nSLEEP = 0)

ZARAERPIRAS BT nSLEEP 5| T . 24 nSLEEP 3| (% s SF i)
BAF , K25 PG A MOSFET.
MEARAE S . 205 nSLEEP 5 B35 i B F
BEXT R N

7.4.2 T/ (nSLEEP =1)

a2 B B IR L AEIR AR

24 nSLEEP 5|y H~F H VM > UVLO i, gt s iR, BaifE&
NI HE %
7.4.3 DIREAERIC 2

R T-6 10 T AT D RERE
& 7-6. hREBSUL A

, R EE AR D FEHERRAR 30 AR HERR
WAHE nSLEEP 5| il & T BEIS 2 )5 il 2% tsLeep WG , SR 4 REHEA
ﬂ‘ﬁﬁ&é}tﬁ tWAKE Hﬂ'l'ﬂZE , %%ﬁ%“ﬁé

twake IEIZJG | #8444 REET ST

A mE H 4+ DVDD % E# piik oS
FEHRE S 4.2V < VM < 33V nSLEEP 3l/# = 0 A5 M M
T 4.2V <VM < 33V nSLEEP 5|l =1 TAHE IfE TAE
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8 [N A SE

NOTE

LAR BB 73 A5 BAE T THAERNE |, TI AERAESPER 2 B . &P A TTHE TI AR RIE
TN 2P IR FFRE Bt AR RSt ThaEe.

8.1 MAfE R
DRV8428E/P F T4 fill HIHLEE ik s L%
8.2 #iAIN H

N, SRR B oA H AR E | B AN 53R (1N R ELIR AL ) SRIXSh R H . H
MR A 23 B3 I AR 3 ) 25 A XEN/XIN . xPH/XIN2 5] 4742

WV

1
WV nSLEEP
2

PGMD AN

100 pF| + |_.— AOUT1 AlNZ
4
— AQUT?2 BINA

5 DRV8428P
(60 BOUT2 BIN2
g
BOUT1 DECAY/TOFF
7
q —eno VREFA DVDD
T bvbD VREFB
0.47 pF_|

8-1. Hu RN F R P ]
8.2.1 BitEK
#* 8-1 7 T Rt vt it m A S .
& 81. ®its

witSH Hie ~BUE
HoL Y HL VM 24V
CERs IR NN ) RL 6Q
LR LI L 4.1mH
FRBF frwm 40kHz
FEASELI R E LR {10}REG{11} 500mA
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8.2.2 FNW IR

8.2.2.1 B IHF

Fasg I (Ireg) HI VREFX B4 F R BT W E . ARG RIE R B |, BT%a %, Fkarges AR K
BV T LI o LR VA T DABR A% VR BIR , JRB I AE B S e AR T A . S AT DU T DL R A S LR E R
(IrRea) : Irec (A) = VRerx (V)/Ky (VIA) = Vrerx (V)3 (VIA).

8.2.2.2 X IRFEFIHE 11 H

SRR IR A RN T 2 AE AR AR AR KA B LI T PCB Bt MM RGUIRGL . ATTHRAL T — Lo T 1HSX o
HIE T

VB BB D AFE (P{)TOT{2)) =AM 4. X =AM 2 D% MOSFET Rpson) (il ) i
Fv DA MOSFET JT RARFEA g 45 IR R FE . R HAR K — LR R AT RE IS AN DI 40 FE , (H 5K =A
EERERALL , Ffh R AN E

Prot = Pconp * Psw + Pg

A DRSS Rpsiony At AL (Ireg) THAAA I BT ALK Pconpe RBEINA BT LI Ireg H
Ci

Pconp = 2 x (Irec)? X (Rps(onH) + Ros(ont))

TR | Rosony TGRS IHIE. TELE “ MUARHE” 254k 5] — 4 5% THRFR Rosion) MR
F 2

Pconp = 2 X (0.5A%2 x (0.75Q +0.75Q) = 0.75W

A DUREARFR IR S (VM) B e Rt IR (lreg)s TTRIE (fowm) LA I ETF (trisg) AR BE (tracy) I
[ RS R Powo

Psw =2 X (Psw_rise + Psw_FaLL)
Psw rise = 0.5 x VM X Ireg X trise X fewm

Psw _FaLL = 0.5 X VM X Ireg X tracL X fpwm
Psw Rrise = 0.5 X 24V x 0.5A x 100ns x 40kHz = 0.024W

Psw raLL = 0.5 X 24V x 1.5A x 100ns x 40kHz = 0.024W
Psw =2 x (0.024W + 0.024W) = 0.096W

AT LURAEFRFR IR R (VM) AT Ly B HUR SR 5 P

Pqa =VM X lyy = 24V x 3.8mA = 0.0912W

BIFRAHE (Pror) /2 FIRBRE. JFRBURERE S TR ke 2 Al

Prot = Pcon + Psw + Pg = 0.75W + 0.096W + 0.0912W = 0.9372W
R CEIASHRE Ta ALEIIRBHFE (Pror) , WSHE (T)) MitH AR -
Ty=Ta+ (Pror xR ya)

E— 54 JEDEC FriEf) 4 2 PCB 1, R HTSSOP 3 4 £ HTH (Royp) N 46.4°C/W |, K
WQFN £3E0 8 47°C/W , K TSOT #2#&R 4 90.6°C/W.

TRIREEIE Ny 25°C , N HTSSOP H2E (14515 0 -
T, =25°C + (0.9372-W x 46.4°C/W) = 68.49°C (1)
WQFN H2E 258N

T, = 25°C + (0.9372W x 47°C/W) = 69.05°C @)
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TSOT HIHILEEN -

T, =25°C + (0.9372W x 90.6°C/W) = 109.91°C (3)

Bt , HTSSOP Ml WQFN #f4e (453 JL-F-AH IR | 10 TSOT B RHIS5 I Em , REZR A A Bk, 5
HTSSOP 1 WQFN H3AHEL |, TSOT ke e SCRAAHM BUR I AT S R RS AL T 1 7€ 10 ARG A -

8.2.2.2.1 M £k
CH1 = IN1 (3V/div). CH7 = Iggg (0.5A/div). CH3 = AOUT1 (24V/div). CH2 = AOUT2 (24V/div)

Y g

B 8-2. ABATHRATHBERT , WhBLETFE/T
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8.3 ZikN A
PLR ¥t F2 7] B F B & DRV8428E/P |, LAIREN 5 i3k HibL .
Wi
1
WM nSLEEP
001 yF 2

in PGND AINT
AIN2

100 PF | + §+ AOUTT
Mator f = BIN1

—— AQUT2

5 DRV8428P
v BOUT2 BINZ
6

BOUTA DECAY/TOFF

=

GMND VREFA ovVDD

T DVDD VREFB

0.47 pF_|

8-3. Su7 N A L EEL ]

8.3.1 Bt ER
{1}3& 8-2{5} #2 Ml T ARG Wit & it NS H.

% 8-2. %S H

BItSH FHk ~BifE
R IR R VM 24V
LR LB RL 6Q/H
FLHL 32 HLEK Lo 4. 1mH/#
H L4220 A 0 step 1.8°15 ik
H bR oL 90 Nm 1/2 Bk
H b B LA v 90rpm
H bri A2 H i les 500mA

8.3.2 H4NR IR
8.3.2.1 BRI

AR | SRR (k) AEI T —S i K HER. ZHEMERRT VREFX HIE. VREFx 5| E ¥
R NHJE N 3V, DVDD o] it i BH 4 B 28 3 VREFX.

lrs (A) = Vrer (V)/3 (VIA)

NOTE
lps VR ZUENE 7 4, DIBER rapLEA . VM NI IR | R 2 BHLSZ k.
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VM (V)
lrs (A) <

R (©) + 2 x Rpgon) () (@)

8.3.2.1.1 pit MR
BTk, WEBEIRNIE . ESLHIER N EE |, R A B R BBy E il m , WA

JiE%s o TR BLAT LASCRE B ARERH . 0T TR I BALEE TR (V). OB (ngm) FIELBLA B HER (0 grep)
feren (Steps/s) = v (rpm) x 360 (°/ rot)
step )

step (°/ Step) xny, (steps / microstep) x 60 (s/min) g otop (ML T2 i3t MWLM 36 Fi i 1 T
PlEo TR foep 1RHAE T 84T ERIANZRACHIIR . RIS HH IR it S48, ATEAHEH fsep /9 600HZ.

8.3.2.1.1.1 FwHE=

s SRR A IR AR e o A5 AT A [ e S Wit ) 5 Ok IR TR A AL SR A R . X TR R TR AR
KB B2 )5, MG A B IR T BE (Itrip) B, 2SFSTE TOFF B[R] N — EDK Sed B T 5 Fh 22 pdu
N TOFF ZJ5 , HoRahbh B 46 .
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9 HLYRAHIE L
ZALERITE 4.2V % 33V (K R IR (VM) S E R TR, SIE VM B CE — AN e BE N VM 1
0.01uF M AR SE | i BB R RS SR UTiZ 08 0F. b4t , VM EZ0E — MR g ae.

9.1 KBEEHAE

T 4% 403 [ R 3 K 75 B L 25 LR Zh RGBT R i R 2. [ 2 K B 2@ % A 250, (R A 7E
TAX SN A A B R <)

iR AKER R T 2MER | A5

o HHLRGTEN B R

o EEVEI FRL 2R IR A

o HVERT ML R G0 2 1] 1 2 AR H

o AT HESOE

o MR (ERIER . TRER. B )

o HIHLEIEN v

FEL YRR ALK Bl 28 45 22 1] fr el St SR ) B 3 1T LA LS AL R R . R KA AR |, R4 LR
i 75 20T UL ) E IR B T R R H AR . A R 2 R R AR, BN H R AR R WA
E AR .

BRI S HEWUE | (B F AT RGRIMR A A /NE T R A
KB B A A R R T AR FBLE | DATE BOALIG Bl A 2 PR S LA i

o
o

Parasitic Wire

Inductance
Power Supply ¢ Motor Drive System

™1 i

<+> +] o Motor
— N Driver
’ A
GND
_ \
Local IC Bypass
N Bulk Capacitor Capacitor
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10 £i [

10.1 fiRFEES

JSLAE ] — A HERE LAY 9 0.01pF HAIE LA VM MK ESR B8 55 M B A 3548 VM 51155 % %8 PGND. 1% HIA A
SR AT RESEIL VM 51 ITECE. , JFIE R T8 1 5] LR B R -1 [ 5 85 4F PGND 5] &%

WAUEFBUE BN VM R A B A VM 5155 B8 8k . 24100 0] DU L i .

flEHIC ESR B L4 25K DVDD 555 i = eith . @ WU — AN AN 0.47uF . BUEHEN 6.3V A S .
R 055 s L AR A AT RE SR ] BV

HUA R BLAUE BB R L.
10.1.1 #i BBl

0.01 pF

== @

T | T :
= :O o
«— =3 .OOO.
« = |

+tEm| 0 O O

T

04T pF

&] 10-1. HTSSOP 7 JR =4l

1L
1000

& 10-2. QFN 7 /5~
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11 SRS

1.1 B3R (7T )
1M1 R (Al )
11.1.2 B 2N (7T )
1.2 JORSCHE (IREH )

11.2.1 AR
52U N AR SR -
11.3 MISHERE
TRANE T HE D . ROEREEAR SRS . ORI X YR T EAERA |, DL ST RIT T U ]
= 1M1, R
=4 R SO SEEIRTIY AR TEAR KHEARR
DRV8428E it A At At it e Ab it A it A
DRV8428P il ab At At it kb it At il At
11.4 B SEHT B A

FHROCCR SERTE R , 75 SHE ti.com.on LR SOOI A B I @A ZCHATIENY |, RIVRTRE A R
mn e B U 2. ARG R |, WEEEM OISR P RS BT DI il k.

11.5 # X H I

11.6 Ftn
JITA B bR 9 % B T & B
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DRV8428E
ZHCSMPOA - JUNE 2020 - REVISED NOVEMBER 2020

RTE0016J

PACKAGE OUTLINE
WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

0.00
[01.66+0.1 »1 (0.1) TYP
> ‘ 8 —EXPOSED
12X THERMAL PAD ‘D
T - - 9
4X - SYMM
—
12 1
16x 0-30 0
0.18
PIN 11D—" & 0.10 |C|A|B
(OPTIONAL) SEMM 0.050)
0.5
16X '3

4224278/A 05/2018

NOTES:

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i) TEXAS
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www.ti.com
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EXAMPLE BOARD LAYOUT

RTE0016J WQFN - 0.8 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
(O1.66) —»
SYMM
16 <‘t 13
16X (0.6) ﬁ m ‘B‘ B - E ’’’’’’’’’’’ Ry
CD e
O
16X (0.24)
Cb & SYMM
— - P ¢ (28
=] ) o
! | ! TYP
e | e

(©0.2) TYP/

OPENING

NON SOLDER MASK
DEFINED
(PREFERRED)

I
VIA G | ‘
| U | ‘
| \ 8 ‘
(R0.05)
ALL PAD CORNERS ; (0.58) TYP ;
e (2.8) -
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
SOLDER MASK
METAL 1 OPENING
! 1
EXPOSE| / 1
METAL \SOLDER MASK EXPOSED ‘L w METAL UNDER

METAL

SOLDER MASK DETAILS

SOLDER MASK

SOLDER MASK
DEFINED

4224278/A 05/2018

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

i3 TEXAS

INSTRUMENTS

www.ti.com
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DRV8428E

ZHCSMPOA - JUNE 2020 - REVISED NOVEMBER 2020

EXAMPLE STENCIL DESIGN

RTE0016J

WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

16 13

16X (0.6)
1

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:
84% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4224278/A 05/2018

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525
design recommendations.

may have alternate

i) TEXAS
INSTRUMENTS
www.ti.com
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“ PACKAGE OUTLINE
PWP0016C PowerPAD " TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

o5 1ve
PIN 1 INDEX [ ]oa]c]
/AREA 14x[0.65] |
S L -
F=—-
T
1
— X
4.55
1
1
1
Y
==
9
0.30
e
[ [01@]c]Alg]

\
jl LJ(OJS)TYP
j‘

2X 0.95 MAX
NOTE 5 »1 e— 4X (0.3)
8[| 19
2X 0.23 MAX
[— — f NOTE 5
—r— Y —
231 —] 17 1
1.75 :
—] 1 GAGE PLANE
J—Ei /ﬂmﬁ 1
— A
1 — R
THERMAL 2.46 DETAILA
PAD 17— TYPICAL
4224559/B  01/2019
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.

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. Reference JEDEC registration MO-153.

5. Features may differ or may not be present.

i3 TEXAS
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DRV8428E
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EXAMPLE BOARD LAYOUT

PWP0016C PowerPAD " TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

16X (1.5) METAL COVERED

BY SOLDER MASK

16X (0.45) —(12)TYP

(R0.05) TYP

t—— = )
NOTE 9
14X (0.65)

} -
(®0.2) TYP
VIA

SOLDER MASK
DEFINED PAD

‘LSEE DETAILS

I
|
\ (5.8) !

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK‘\ /  OPENING

—

*——EXPOSED METAL

I
S — =)
L*0.05 MAX *H‘* 0.05 MIN

EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
4224559/B 01/2019

NOTES: (continued)

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

i) TExXAs
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EXAMPLE STENCIL DESIGN
PWP0016C

PowerPAD " TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

(2.46)
BASED ON
16X (1.5) 0.125 THICK

METAL COVERED
BY SOLDER MASK

(2.31)
BASED ON

0.125 THICK
STENCIL

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 2.75X2.58
0.125 2.46 X 2.31 (SHOWN)
0.15 225X2.11
0.175 2.08 X 1.95

4224559/B 01/2019

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.

i) TExXAs

INSTRUMENTS
www.ti.com
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DRV8428E
ZHCSMPOA - JUNE 2020 - REVISED NOVEMBER 2020

DYY0016A

PACKAGE OUTLINE

SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL CQUTLINE

‘——l*i'l MAX

SEE DETAIL A

0.25

o

336 |
316
PIN 1 INDEX
AREA
12x[05
e
—
1
1 oy
— B2
1
_
9 | 0.31
18X 0711
J "y (#0100 ]c[2B][s@)]
[B}— 19
. I r 0z Tve
o~ f

GAUGE PLANE

—_—

=&

L

/|
:‘3%—l

L a0
DETAIL A
TP

4224642/A 1172018

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and folerancing

per ASME Y14 5M.
This drawing is subject to change without notice.

L ra

0.15 per side.

This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, profrusions, or gate burrs shall not exceed

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

oo o —

www.ti.com
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EXAMPLE BOARD LAYOUT
DYYO0016A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
16X (1.05)
SYMM
1 | ! | e
15)(:0.3}J | . | i | . |
. i P
] . ]
I__‘_I | |_|_,| -
] [ e B
] 1
e R
L . ]
14X (0 5) —!— | _!_
=
] 1
_ _ | .
~f——7 i R
(RO.0S) TYP — -
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20%
SOLDER MASK METAL UNDER
OPENING ™. SOLDER MASK SOLDER MASK
METAL \ OPENING
— = T i S
I |
MON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)
SOLDER MASK DETAILS
4224642/A 11/2018

NOTES: (continued)

5. Publication IPC-7351 may have altemate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

W T s

www.tl.com
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EXAMPLE STENCIL DESIGN

DYY0016A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
16X (1.05) —
I h P,
I | o
16X (0.3) ] |_'_| ! |_'_|
] . ]
— | N —
|__—l_—_| ______ !______l__—_J—___'l_ SYMM
A e
1 : 1
14X {0.5) S ' N B,
=t ——
. ' | . ' \
=
(RODS)TYP — @)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

422464204 1172018

NOTES: (continuad)

7. Laser cufting apertures with trapezoidal walls and rounded comers may offer better paste release. IPC-7525 may have altermnate
design recommendations.
8. Boeard assembly site may have different recommendations for stencil design.

- -

www.ti.com
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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 ®3) (4/5)
(6)
DRV8428EPWPR ACTIVE HTSSOP PWP 16 3000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 8428E Samples
DRV8428ERTER ACTIVE WQFN RTE 16 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 8428E m
DRV8428PPWPR ACTIVE HTSSOP PWP 16 3000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 8428P
DRV8428PRTER ACTIVE WQFN RTE 16 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 8428P

@ 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

of the previous line and the two combined represent the entire Device Marking for that device.

will appear on a device. If a line is indented then it is a continuation

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two

lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and

Addendum-Page 1
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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
RTE 16 WQFN - 0.8 mm max height

3 x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4225944/A
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PACKAGE OUTLINE
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

O~

(0.1) TYP

(J1.68+0.07 *‘
5 | 8

—EXPOSED
THERMAL PAD

0.18
010 |C|A|B
(OPTIONAL) s 0.050
05
16X o3

4219117/A 09/2016

NOTES:

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i3 TExas
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EXAMPLE BOARD LAYOUT
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

w0000

1t |
CO A~ T A~ COe
16X (0.24) T O ! O

17 SYMM
-—t—-+—-—1—-0¢ (9

12X(r05; ! ! (%?g)
[ @3 - ! O =

|
@0.2) TYP ‘ ‘ !
VIA ‘ ‘ ,,,,,,,
|

\
8 |

(R0.05) —7 (. 58) TYP

ALL PAD CORNERS ‘
ey —————+

LAND PATTERN EXAMPLE

SCALE:20X
0.07 MAX —=] |=— 0.07 MIN —
ALL AROUND ALL AROUND
—N o SOLDER MASK
(r METAL () OPENING
|4 |
| |
| |
| |
|
™~ —_soLbER Mask 1 T __METAL UNDER
— OPENING ST SOLDER MASK
NON SD%II_ZIIDI\IIESDMASK SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4219117/A 09/2016

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

Texas

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 13

|
_ _ 1 _ o - - ___ ___ _ -
1@(@5)W—W ‘
1
e N\ 12
) | S
16X (0.24) | o o

~
J

12X (0.5) | N
\
e G
4 & =

ALL AROUND ! _ %, _ e 1
| ‘ |
| 5 8 |
SYMM ‘
(RO.05) TYP | ¢ |
= (2.8) -

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4219117/A 09/2016

NOTES: (continued)

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

i3 TExas
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GENERIC PACKAGE VIEW
PWP 16 PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4073225-3/J
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PACKAGE OUTLINE

PWP0016C PowerPAD™ TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
. 561yp
6.2
PIN 1 INDEX
AREA
Y — =% ] B
— = ‘ I
— ] ‘ i
R a5 -
4:9 4.55 )
NOTE 3 (I — ‘ ]
— — ‘ i
— — 1
8 1 [}
— === -
5] 45 L 16x 390

4.3 -
& [0.1@ [c[A[8]

SEE DETAIL A
/ Y
; \ (0.15) TYP
\ J
N T
2X 0.95 MAX
NOTES5 | —~ =—4X(0.3)
Y 19
2X 0.23 MAX
I 1 NOTE 5
— S I I I R E—
 E— I— *
231 —] 17 ]
1.75 -
—/ 1 GAGE PLANE
/ {
A L LI —
— —, .5
1 :k J: 16 0-8
DETAIL A
THERMAL 2.46 TYPICAL
PAD 1.75
4224559/B 01/2019
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
PWP0016C PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

NOTE 9

(2.46)

METAL COVERED

SYMM
BY SOLDER MASK

16X (1.5) ﬁ
I

(3.4)

16X (0.45) — (1L.2) TYP
} [IJ‘ | .
(R0.05) TYP
SYMM 1 (2.31)
t—1—-—= | - ©)]
- | — (0.6) NOTE 9
14X (0.65) ;
@0.2) TYP |
VIA 1
\
SOLDER MASK Lo
\ (5.8) \
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK\ /  OPENING
P A —— \‘
I
EXPOSED METAL 1 I }EXPOSED METAL
4# 0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
4224559/B 01/2019

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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PWP0016C

EXAMPLE STENCIL DESIGN
PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

16X (1.5)

f

16X (0.45)

BASED ON
0.125 THICK
STENCIL

(2.46)

METAL COVERED
/BY SOLDER MASK

I
I
I
I
I
I
I
|
I
T : (2.31)
A Y A I __J  BASEDON
1 0.125 THICK
- 4 N STENCIL
‘ ; ¢
T
I
I
O ® O
I
I [ | ;
| SYMM | 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 2.75 X 2.58

0.125 2.46 X 2.31 (SHOWN)
0.15 225X 2.11
0.175 2.08 X 1.95

4224559/B 01/2019

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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