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% 7-1. DRV8428 /Mt 44

Joff B/ 1 51k 2 i3

Cum1 VM PGND e LR VM B XTR 0.01yF Wi i 75 52

Cvmz2 VM PGND E N VM [R5 R AR

Covop DVDD GND HI%E 4 0.47uF % 1yF () X7R 6.3V Fi % s

RRreF1 VREF vCC FHF BRI B A A E P . 5 © Rrepq A1 Rrepe M35 HLBE S T 50KQ.
Rrers (T3 ) VREF GND

7.3.1 Bt IR E) & IR AUE (E
A Bk LR B A% T LA I BLR =i AS [ A R A R s O s AT 02K

7.3.1.1 IE(E B REEE

0 L OR AN A% P IR FE IR A2 I AR W BIAE locp MIBRM . UEEAE H IR N AT AT R SRR B kvl , B0 24 % fEL 25
FEHEE, Y E 5 AR RN . B, locp MIB/METEE T B HE B HLIKBh 28 A0 U B R A e . T
DRV8428 , £/ H M AW FL I A (A 1.7A.
7.3.1.2 By IR B R BE
BT (P ) iR IC BRI YUE o B IR B R ARE B R Rpgonys LTI N EERS . PWM 4
K, BHEAS RN 25°C IR E N REBE AR T . SERRAEY T M LA AT RS e R AR, AR E R TR R
IR . X T DRV8428 , FA-HM N RMS HRAEE N 0.7A,
7.3.1.3 HE A RTEHE

WAL A 1 ROE HEN IR X IR B TR . ol T IR SZBRIE 5 AR A ¢, DR e A U e R
FIAVRFE R E o X T IESZ R ITE |, WA B IRAUE ERLIN V2 % ljus ; W THBRHBEAETE , ZEKLAN lrus

(&dit) .

Output Current

Full-scale current

Step Input

B 7-1. BEEA IR AR
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DRV8428 Z8fF A4 H MFIkahds , TR L AN G2, B 7-2 BoR TiZH BRI T HER .

Logic

Microstepping and
Current Regulation

7.3.3 U AR

W
¥OUTT
Cumrent
Sense
Gate VM
Drivers
xouT2
¥
Cumrent
1 sense
PGND

& 7-2. PWM HHLIKZI 23 A HER]

DRV8428 ity N B 7> L 43 8 4 SCRF 2 AR 12D A, MO AN M ST TR E DR, ik 7-2 Pos. %

ST SRR L A .

RT7-2. WP HEE

Mo M1 B
0 0 100% HEGL A0 ( WAE
W)
0 330kQ % GND | 71% HURKIASutE ( BIARIRE )
1 0 AENEIF 172 2Dk
Hi-Z 0 12 353k
0 1 1/4 it
1 1 1/8 it
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Mo M1 W
Hi-Z 1 116 it
0 Hi-Z 1/32 5t
Hi-Z 330kQ % GND | 1/64 it
RS R 1/128 5t
1 Hi-Z 1/256 3 i

T TBIER T (T1% B ) « 12 B30, 14 R 1/8 45 HEIZATIRES T AR i A #E 7 ). 5/ 1Ak
S HE R MG A A A . AOUT HIRZ MR IESR , BOUT M2 BAIAZK. [FHERZIRIFT IS
M xOUT1 5| v 7 xOUT2 5| JHIH B o

£ STEP M ANIIREA ETHIY , 70 AR B BIRM (0N —AVIRZS . J7 A2 DIR 512 &l i T B . ik
DIR SIS ZARAR Y, T AH S

#iE
TEARERS |, R R B A  Wr FEARTE STEP LML T RTE#ER T —NERORA |, AMESLIL

D A A B A

VISR REARAS L 45° LA, W RCFRANERIB 50 71% e B . RASE LG, 1B IHEH\ R L8 E R
BB H B ARAR 2R i RS

R 7-3. HxXF RGNS 5

\ \ é AOUT Hii BOUT i
1/8 3t 1/4 353% 112 Fik ;/l::% (HREEA) (HEEEAH ) HA ()
1 1 1 0% 100% 0.00
2 20% 98% 11.25
3 2 38% 92% 22.50
4 56% 83% 33.75
5 3 2 1 1% 1% 45.00
6 83% 56% 56.25
7 4 92% 38% 67.50
8 98% 20% 78.75
9 5 3 100% 0% 90.00
10 98% -20% 101.25
11 6 92% -38% 112.50
12 83% -56% 123.75
13 7 4 2 1% -71% 135.00
14 56% -83% 146.25
15 8 38% -92% 157.50
16 20% -98% 168.75
17 9 5 0% -100% 180.00
18 -20% -98% 191.25
19 10 -38% -92% 202.50
20 -56% -83% 213.75
21 11 6 3 -71% -71% 225.00
22 -83% -56% 236.25
23 12 -92% -38% 247.50
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N \ é'? AOUT Hj BOUT i3
Wz |l | fire Lo (WREFAH ) (EEEEAK) | PR
24 -98% -20% 258.75
25 13 7 -100% 0% 270.00
26 -98% 20% 281.25
27 14 -92% 38% 292.50
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29 15 8 4 -71% 71% 315.00
30 -56% 83% 326.25
31 16 -38% 92% 337.50
32 -20% 98% 348.75
R T7-4 BT EE 100% WEEHRMNESPHHET . XML 71% RS dRSGEREZ IR | =

AE i UL T R AT 4R A B i B I

£ 7-4.100% HF L5 8k

4 AOUT HJ BOUT =i BA(F)

1%%) (HEEESL) (HEREES)
1 100 100 45
2 100 -100 135
3 -100 -100 225
4 -100 100 315

R 7-5 JEos 1T AREIS 1/2 Rt ERAR

XAD A LLIE IR 1/2 2B EtiEsT

THAEE Z TR (EAE LML T ] 2

BETE = A
R 7-5. IEAEIE 1/2 SR
AEAEFR 112 5k AOUT H% BOUT =i B (F)
(WEREE) (WEREN )
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5 0 -100 180
6 -100 -100 225
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8 -100 100 315
7.3.4 it MCU DAC ##% VREF
TERELLAERUR | AR R T AE T ARV 2 A RIME 2 (B, BARE R T BRI . BT RS

WA VREF 51 HLE
W% DAC LRI

FEXFpa TR A,
3V,

LUSE et B A AL o

R S, NF R IE

#1217 , DAC %t ANl
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WVREF
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Input

& 7-3. iEit DAC %554 VREF
AT LUE A PWM {5 5 AR ik 28 K35 VREF 5] .

Controller

: ML
YW ?

VREF

1
HE%

—T_{H
€L

7-4. &1 PWM %5 # VREF

7.3.5 HLFLHTT . KW R EERAR X

£ PWM HLFEHT B8, K58 H HrCLRS i LS4 , BEA 3] PWM RS RIE. & 7-6 (T H 1

R IR

T HENLGEZH A LU H — ST 7 OGS TR) B PWML EL A0 19 LB EAT I . 2 HOMRRE I, i SR 4L HELR
PAl—sE A BT, RO T B A . S IR AE R S B 3 R/ e 2 B B B T RE I, A
MR BE N T AR BN, 2R RS R B TG e~ DECAY/TOFF 51 E . KITIN 455, K

Wa AN, JHia 5 —4 PWM 7534,

Motor Current (A)

VREF
Analag
Imput

torr

& 7-5. BT TY
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RV S, H MR AE A A R BIRAS R IEAT - PRSI eS . R PRE AR T, — s
PWM i it s, H MR 2 BEATIRESE R | Sl it e miiiah. 18 7-6 BT H 2 s 1R SE . £
T FE R N, S i R B PN FET SkSCHlSe i i 10630 . & 7-6 HITH 3 IR 7 XM 1E
Blo

PWM #7i i ifit oh EL A B B, % P Il S5 AR Zh 3 MOSFET Jf A FL AL/ . MOSFET o ) it J o LI
JEL. MOSFET i 2k i it #EAT i B , 1% v LI F R SR SZIn A DAC 9%t , i R 2k o i it il I
VREF 5| I L IS 2EAT i B -

AT U LR A T IR (Iks) © Iks (A) = Vrer (V)IKy (V/A) = Vrer (V)3 (VIA).

VM
i f i WM
] ON FWM OFF
— —— Yoo . )
. .
i,‘ : ., Slow Decay __.-/ _*——_-__——__
F ¥ r 3
Y vl
T I
- M- :x @Drive Current /
XOUTH— YY1 LouTs (2)Fast decay (reverse) Fast Decay
greseserirsen Gheoratpunenas ! @Slow decay (brake) /

Mixed Decay

1
+
|
1 &
T e
_hi ¥ T
P L

4
=1

TBLA
TOFF
Itrip
& 7-6. FERAFER
i ¥ E L DECAY/TOFF 5 JHRde #5454 M I S BBl ORI SC Wi 8], 136 7-6 oo
R 7-6. ZRIEARE
DECAY/TOFF TERBLR, SR 1]
0 BRSO
14.7kQ & GND RA 30% FiH 7ys
44.2kQ & GND 16us
100kQ % GND 32us
249kQ % GND | FHRe AR Zh A S Tus
Hi-Z 16us
DVDD 32us
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7.3.5.1 JEE&HEW

Increasing Phase Current (A)

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

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

N _

|
|
J— - —

Decreasing Phase Current (A)

*tBLANK‘P: 4 trasT ‘P: :*tBLANK'P:* trasT ‘P:

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

B 7-7. IBEFRER
BEERAET |, JFER—BA] (tope ) 30% ) PABRIEZER |, SRJGTE tope FOFE A3 I [ A 150 T Uik
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7.3.5.2 HEEVIILSYA TN

55 G ) ] 5 SN ) R I T 5 7 S AR B

W7 A B it LRSI 2 AR SE 51

L SEZH FL BEL AT R K
HLZ AL RN
HULEH A e AT 913
AL FL Y L IR AR 1

% FL -5 e LA dI/dt

—t

Increasing Phase Current (A)

B RE A DL FELIAT IR 1T 77 SR — M S B AR T AR R TR . B RE IR L

IBAT R R B RO &

AT

torr

*IBLANK‘P: |
:4— torive —F:

I N

Decreasing Phase Current (A)

| torF —V:*IBLANK‘PI
:4- torive -’:

=:<’tBLANK‘»:

|<—tDR|VE—>:

—_ -+

:<—tDR|VE—’:

B REH LS A G AR . R A AR
e, R R R 0K 2 A 1 T R SR S SR
PR, T 2R SR AR A AL S0

FE R B2 R PWM R REAT 3%
P I (PR TR T A L ) LB
FE R — N AR A AR ( LBRRE
BRIl 2 H 3 D) e B DU S I

X B S AR/ HL R SO AR A BEAE LR R 1 S P R [ e SR N

<’tBLANK‘»: :<— torr —>:<’tBLANK'»: <

1
torr Fﬁ tBLANK*:

:4' tDR\VE‘P:* trasT ‘P: :<'tDR|VE *:41FASTP:

&l 7-8. & RERMBNEFEIRIE R

R A [ B E AR A, ORI T R A . RIS
[ r (PRI S I T 2 b R T REIE I B R R R R s BRI B F AL

AL R s HL ST HARBEA B, R e T — A AR
M1 R EE 17 &R 1B S0V 1N 1 v s e | S R 5 R U B2 3 B B2
FIW A ), AT CASE A (S0 SEBLE M ROIs 4T . AR EE N R
, DAEPUEE N T — b
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7.3.5.3 HEE LR H]

N —

Increasing Phase Current (A)

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

— tppve —> i—— torvE——>! < torve > < topve P

Decreasing Phase Current (A)

A 4

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

4— torive —P- 4‘ torive " 4‘ torive 'P
& 7-9. FRe iR S AR

BREVAR SO HEE T ltrp P55 E — vaey HOPREHTERAE . YHRHEFIER] ltrp B, IXBhE$A &3
NEHETIWE T topr FTRIZR |, M2 NIRE TR ERER] Naley. MBI T REBERIFE0 1, Hpp
AMEM MOSFET #1553 , UGN . T | topp M IR H P AE AT 2 T AL

W2 JTVE ] DU P O T R R TR = LR M R G e . R RE I ST A i T R K 32 T AR Sk b
I IA)R 177 R ARG, DAAE R T b SEELEUIN B R R SL

MR T, SOEHETET 7.5 mA + B e #2500 ITRIP (9 1%.
7.3.5.4 Jkant

£ H MR (MBI BTG ) Ja , B A PE B R £ 5 Y R s N0 L % T 2% — BN 18] (teLank) . THFE
I TR)E A B B PWM e/ NIRBT I 8] o VB B (8] K20 1ps.
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7.3.6 &R RS

DRV8428 HEEN | — M ekthfaEas. DVDD fE#s vl H TRt E . DVDD & KA 24t 2mA 6. i
PRIEFIZAT | BT H A2 DVDD 5| 5% 4 GND.

DVDD % H IR RAE N 5V. 24 DVDD LDO Hiifi it 2mA i, fr B s 2 58 T %

— |+ |.’_
|_1 oYDD BY, 2mA

— AT

: T
i -

A 7-10. ZMERES TER

WK M NT— BERE RS ((BI MO. M1 B DECAY/TOFF ) , U B ¥4 N3] DVDD 5| TG A £ 4 ik ia
8y o WA EARNH VM 5] s AL T ER A U 24 FE - DVDD R R #3822, A& AN\ N h i fH
. MEASE | W P NI R R A 200kQ.,

15 70% nSLEEP 5| %42 DVDD |, 75 ) 284414 751238 B BERR =
7.3.7 BEEF. =8P, JESFEA-EEF5 HE
7-11 5”7 MO 5B 5 NS5 H

¥

DWVDD

10pA

>
/§ §EDDP{D +
—»

B 7-11. =85 HE
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¥ o+
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L
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é/ % 200 kO
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k J

OvVDD

22 SpA —®

Fivs

v

ATAvAAvAY

>

-
.
-

B 714, LHE PRSI HE

7.3.7.1 EN/nFAULT 54/

EN/nFAULT 5l T+ 5 FHiksh 8% , B F#ERSE . B 7-15 BoRZER ENNFAULT S P SRS . tn % 5]
FEVK [E) I T 5 RS 2 Al i 4 vt UM & REAMEE R-Co W% 51 BN F T 3 AR F 0k sh 38 |, AT 2 R-
C.

ZUAF H A, 20 51 BIEKEh e BT R SIS S Bk, RS ] A O R A o

KB s, S8 Q1 (AR C1 H ) |, 7K EN/MFAULT 5158 A BT . 24 EN/nFAULT 5] B &
P22 V) BELLNE, H 92 . BB R RDIRES |, BRI %, 8058 A MCU 5| E S & T
Viy B ERN T EN/MFAULT 51. =it , Q1 K25 H , C1 il H L R1 78,

EN/nFAULT EFH RS H MRS A EIR 2 100ps. R1* C1 IR a] % B 2/ T 20us. HLFH 2 AT R3 fr) 8 7 {f
A 16kQ M 2MQ. IR ENMFAULT 51— EER R -, i Q1 Jy ON |, lbsoks G S0 s n
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nSLEEP_MCU nSLEEP
DRV8428
FAULT _MCU
MCU
EN_MCI.W EN/nFAULT EN
R1 — R2
R3
—_— Q1
H
_|I_< i
L FAULT
& 7-15. EN/nFAULT E|
7.3.8 (R E

DRV8428 1] 5 4= 1k IR /R I« i ik v AN 2§ i g
7.3.8.1 VM X [&8{& (UVLO)

el VM 3]0 (7 4 2 L LT 9 UVLO B HUE LR | #0946 ENIFAULT 31 B3R 3 Jo i€
T VM KRR R G | S8R TE 384T ( LIRS 21T HER I ENIFAULT 511 )

7.3.8.2 i tR# (OCP)

SEAS FET 481 Fh U7 R o e, i 460300 1 o MO S S PR AR 28 FET MO rhL IR 1 S5 v R £ 5 5 1
i tocp , MISAEFPA H il FET 364 ENINFAULT BIIRE IR F . 7E258 trerry I 1) FLHORE 4 LR %
G, S AR IEEZAT (LRSI AT BRI EN/NFAULT 518 ) .

7.3.8.3 #SCHT (OTSD)

SR R S #OCHT L (Totsn) , WA H B (1957147 MOSFET 45 ENIFAULT 51 BISREH K I

2 i P 22 1 B BRE IRE 5383 (Totsp — Thys_otsp) FTARHIE LA TG | s R IR IE R I4T ( ALK 4318 1T
HBE7% EN/FAULT 268K )

7.3.8.4 HIEFFIL &
R 7-7. WBEZARC S
TR %M iR E H #¢ SRR piiksy RE
AL
VM % (UVLO) VM < Vyvio EN/nFAULT ] ] (Vovop < F 0 VM > Vo
3.6V)
it (OCP) lout > locp EN/nFAULT Ak H TAE TAE FAER : treTry
HIKWT (OTSD) Ty>Trsp EN/nFAULT B THE T EfJJTi Ty<Torsp-
HYS_OTSD
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7.4 SRR

7.4.1 EEARAE S (nSLEEP = 0)

DRV8428 iffijf nSLEEP 5| BISc RS HE . 24 nSLEEP 5| 9K - F I, DRV8428 43k NI Th FERE AR AR =X,
EHEIRE T | 22 H A W3 MOSFET. A 4i7E nSLEEP 5| ik & T B 2 Ja Fid 25 tg eep M IEG , 28444
At NBEIRBE . 40 nSLEEP 5| AR AR Y |, Zas it 2 B 3B BRI S . BIEL I twake FTRIZ G |, %
P BEET W 4 NI HE 4

7.4.2 A1 ( nSLEEP =1, EN/nFAULT = 0/ )

EN/nFAULT 31 T 5 H 825 1] DRV8428 %34, 4 EN/nFAULT 3| A K HSF B AN | % HH IR sh 2 4478 =i BE
AR FHEEH

7.4.3 THE#R ( nSLEEP =1, EN/nFAULT =1)

24 nSLEEP 5| By B F. EN/nFAULT 514 1 H VM > UVLO I} |, #8845t N THER R . BJIEZ T twake
B2 05, B A Bt R AT 1 4%

7.4.4 ThEgEIL S
* 7-8 L TR haekE .
% 7-8. THREEARIL

&4 [ =S H % DVDD &% SER piik
BRI AL 4.2V <VM <33V NSLEEP 51 = 2 o A5 A6
nSLEEP 5] =
1
T 4.2V < VM < 33V EN/NFAULT 3| TAE Tk TAE TAE
=1
nSLEEP 5|l =
1
o3 1k TAE THE TAE
% 4.2V <VM < 33V EN/nEAULT 31 2= H TAE TAE TAE
=0 s A
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8 L FH AN SE it

&

CLR R 83 005 SANE T TR, T AR ER MER S B . 2P A ST E T AR Td
TN 2P IR Bt AR RSt ThEe .

8.1 MAER
DRV8428 H T XUk it ALz o
8.2 LA
PLR ¥ it f2 v B T ld & DRV8428.
WM
1 16
WM NSLEEP |l¢——
0.01 pF —— 2 15
PGND EN/MFALULT jg——»
g %7 3 14
100 pF| + AOUTH DIR [4——
Step +
1 Mot 4 13
o ' AQUT2 STEP [——
g 3 DRV8428 12
+ = BOUT2 M1 DVDD
5 11
VCC
. BOUT1 DECAY/TOFF TD
4 GND MO o
047PUF 8 9 REF
q I I OVOD VREF
Rrerz
8-1. AN F R (1/8 bt FREAMSB IR HTSSOP #3% )
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o
]
=
| ™
<] [+

4100

Hig-

AN
o0 [T] = WI
0 o —
1 2=8 3
_ AoUT1 ™ 2 £ or
Step 5 = 1—11
Motor /5 AOUTZ STEP |¢—
3 DRV8428 o
- BOUT2 M1 » DVDD
4 g
BOUTA DECAY/TOFF —D
(i} L
O 0 LLI
= o =2
6 & & =
[Cy] o == o0
0.47 uF

W VCC
Rrer RreFs

8-2. JLARI A BRI ( 1/8 Tubit. B BE RSN M. WQFN 3% )
8.2.1 WItER
# 8-1 FH 7B N H I B A S L.
* 8-1. Wit

BitSH Hi Zy A=A
H Y5 L VM 24V
HALEEZH i PH RL 5.6Q/HH
FLL S8 LIk L 3.4mH/AH
B4 i ) s 1.8
H AR i 453 Nm 118 it
bR B AL i v 18.75rpm
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* 8-1. ®it 3% (continued)
BitBH i B
b R A L7 Ies 500mA

8.2.2 VE IR

8.2.2.1 £ H YL FE

B E DRV8428 I, &5 — 5 7 L0 i€ i i 1K) FU L ORI GO R E S0 o G0 SR H bR N 75 B4 1E 8 ST, D 106 250K A 32

N fstep BITTHEINE] STEP 1. 40k Hbr UL E S &, WA s . G H IR EHLAT LSO HbRed . 1

IR A THE T FELEE (v). ROEEZON (nm) MIENLEBEEA (0 gep) MR fotep
v (rpm) x 360 (°/rot)

step (°/ Step) xny, (steps / microstep) x 60 (s/min)

fstep (steps/s) = 0
(1)

0 step MIMEE T L HE L EHE R P e T oML Lo Bl , 2N b L RS 22 LA 1.8° 20 B D 3 A e |, Fldmo
75 1/8 oL R S 18.75rpm Bl . G AEHI T FE0 1, ATEATHECH fgiep 9 500HZ.

el G B MO A M1 SR, ATRGR SR 8-2 A IR B . Rob e , il shiera. arfE
WP , (R ZE R R fstep A RESEIUAAI ) HLALE I

R 8-2. WM EHRE

MO M1 B
0 0 100% Hiji 4Bk ( PR AR L )
0 330kQ £ 71% WA ( iR EE )
GND
1 0 EAEIR 1/2 2k
Hi-Z 0 12 353
0 1 1/4 353
1 1 1/8 B3t
Hi-z 1 1/16 53
0 Hi-Z 1/32 3
Hi-Z | 330kQ & 1/64 3k
GND
A PR 1/128 353
1 Hi-Z 1/256 it

8.2.2.2 HHTH

e LT | WERBR (IFs) AT — A MR KR . XANERRT VREF HiE. X T DRV8428 i |
VREF 5|l - o vr i K HUE N 3V. DVDD mf A Tl il HiBH 2 2842 it VREF . RPN | Ips 8 L T HKH
FEHER T RE (Itrip)e lrs (A) = Vrer (V)3 (VIA)

8.2.2.3 FWHEA

DRV8428 7 =M A [F I AR 0, Wik 7-6 Fion. Ml gedH B il B BT BE (trp) I, DRV8428 &
1E topp WA — BSR4 B T =M s P AR N o topr 25, BTHOIRSIR BT 46
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8.2.2.4 WiH 4

& 8-3. & RE TR BRI TR T 1 1/8 Hupist

&l 8-4. BB TER T I 1/8 RiPitt

&l 8-5. % Be LS BT T ) 1/32 b it

30 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8428


https://www.ti.com.cn/product/cn/drv8428?qgpn=drv8428
https://www.ti.com.cn/cn/lit/pdf/ZHCSMO7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSMO7C&partnum=DRV8428
https://www.ti.com.cn/product/cn/drv8428?qgpn=drv8428

13 TEXAS
INSTRUMENTS DRV8428
www.ti.com.cn ZHCSMO7C - JUNE 2020 - REVISED JULY 2022

& 8-6. & ELTHMNBN TR T 1 1/32 Pt

& 8-7. B BRI SCB =M I T 1) 1/256 P it

E 8-8. B EEALBNIASIEN T B 1/256 bt
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8.2.3 M H

ZER A T AR TR BT AN G IR AL T

8.2.3.1 LiFFER

SIPRIFEH = A F B - FIIFE (Pconp)s TFRIFE (Psw) FERA HL T THAE S EI T EBHE (Pq).
8.2.3.1.1 5@ RFE

NFEEMANEEZNEINTS , EREENET — A EFRE FET 5 — A0 FET. S@EFE
(Pconp) Bk T HNLATE TR (Irms) PAL =M (Rpsonmy) AR (Rpsione)) HI-SE HLBH ( 41{9} P ) «

GUID-1211F8A4-4BD0-43F5-808E-14C07106E6D8#GUID-1211F8A4-4BD0-43F5-808E-14C07106E6D8/
T5102272-187

Pconp = 2 X (Irms)? X (Ros(onm) + Rps(ont)) (2)

{21} HitE T {20} BRSNS iE i #E . GUID-B5B5313D-D5DC-4B29-BCF6-C84D11D75A33#GUID-
B5B5313D-D5DC-4B29-BCF6-C84D11D75A33/
SLVSD398116GUID-1211F8A4-4BD0-43F5-808E-14C07106E6D8#GUID-1211F8A4-4BD0-43F5-808E-14C0710
6E6D8/T5102272-196

PCOND =2X (IRMS)2 X (RDS(ONH) + RDS(ONL)) =2X (05A/ «/2)2 X (075 Q +0.75 Q) =0.375W (3)

#iE
SR 2 BEARORE T SRR |, BRI BE 2 e 2 S R AR 8 FET Sl s PH . 4075 S8 v
Wit S, WSS R DT FET Sl B A 20 .

8.2.3.1.2 FF &kt

HI PWM JF SR I8 AR DD SR BAEIUR TR (tsr)~ VSIS . AIAHLI TS AR FLRAT PWM JFSRAIR . &4 H #f
ZE S w5 N 1 R T I 11 3 SO 7 7 /A Vi (1 I {4} Bt 7~ GUID-
C8D48F52-6904-4A7B-8D91-5EAD94EF2E8B#GUID-C8D48F52-6904-4A7B-8D91-5EAD94EF2E8B/
T5102272-192GUID-C8D48F52-6904-4A7B-8D91-5EAD94EF2E8B#GUID-
C8D48F52-6904-4A7B-8D91-5EAD94EF2E8B/T5102272-193

Psw rise = 0.5 x Vym X Irms X trise_pwm X frwm 4)

Psw_raLL = 0.5 x Vym X Irms X traLL_pwm X frwm (5)

trise_pwm T traL pwm BITTBULME Vymitsr. FAHBEMEARN &R SHE |, ik PWM 5% 30kHz , MIAE4
H A T AR FE N

Psw _rise = 0.5 X 24V x (0.5A/ V 2) x (24V/240V/s) x 30kHz = 0.013W (6)

Psw_raLL = 0.5 X 24V x (2A/ ¥ 2) x (24V/240V/ps) x 30kHz = 0.013W @)

FETH ST HE R HLIR BN & B BT R AFE (Pow) I, HUETHRF T K 4566 (Posw rise) 1N BEIF A TFSCHFE (Psw FaLL)
]

Psw =2 x (PSW_RISE + PSW_FALL) =2x(0.013W + 0.013W) = 0.052W (8)
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&1
ETHE (trisg) AR BRI E] (trare) FOTHSEEI I T ISR R M IRUE (tsR). XS ETT 2 B8 AL IR
I AN RS (AR A T A2 AL o
FRAFES PWM HFRARRIELL . — AN H ) PWM S ok T st R . LR BB R Uk
FEL 1) A L A ST IR [ BRI LA (0 T RE TR L SUBA R ) S A T 5 )

8.2.3.1.3 B TH#ZS LG R I TR EFE
PR S B D R AR E T S A SN S s

PQ = VVM X IVM (9)
RNFRAE , °[15 :
Pq = 24V x 3.8mA = 0.0912W (10)
&

THEF A T3 RE 7 A IR AR AR (lyw) , AR TRV L TR R 3R A%

8.2.3.1.4 BIThEFE

By R BRE (Pror) & T M BURE . JF O BEOFE M ER A D) R B RE 2 R, W {BHAN5Y Piom .
GUID-1B373535-747D-4343-97C7-D257836 DF 5FF#GUID-1B373535-747D-4343-97C7-D257836DF 5F F/
T5102272-195

Prot = Pconp + Psw + Pq = 0.375W + 0.052W + 0.0912W = 0.5182W (11)

8.2.3.2 B IEHE
R EAIAEIRE Ta AETHRIEFE (ProT) , MR (T) FFEARXN - Ty=Ta + (Pror X R yp)

fE—/f54 JEDEC FdEf 4 22 PCB |, RH] HTSSOP e (¥ 45 ZIF B (R ya) K 46.4°C/W , TR
WQFN 2 Iy 47°C/W.

TR N 25°C , W) HTSSOP H2& 145 -

T, = 25°C + (0.5182W x 46.4°C/W) = 49.04°C (12)
WQFN #2145

T, = 25°C + (0.5182W x 47°C/W) = 49.35°C (13)

At , HTSSOP 1 WQFN 2% 145 JL-F-#H [
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9 HLIFAHREIN

DRV8428 mJ7E 4.2V & 33V By A s YR (VM) TN IER TR, LAEREA VM 5| AL HRCE — AN 80E SN
VM (] 0.01pF BE A | iZ AR AR 4EiT DRVS428 #3ft. th4ah , VM EOAZUE — N KB AR,

9.1 KAEHE

Pl GG MR R A R A RIS RA BRI EERN R, FHESHRARBAET A MM, (HE ST
TaX 3G AR R

BT (0 Je 3B A AR O T 2 MR &, s

UL AR St i 75 1A e e LR
FL R L AR HL TR T B
PN UL 2R 498 2 T8 0 A R R

RS H L R AU
AR (A RIER. TCR B, Pl )
HLL BT i

PRSI FEL AL BIX Bl 22 48 2 18] ) P SRS R ) PRI T A LR AR AL KR R . AR RIS KR R AR/, R GUR DAL R AR
MR T 2O AL AR R LA A2 B T R R A N . 6 AL s 2 (R R AR, LR R OREF AR GE , T RABR
AR L.

BHRFOE T 2 M BUE |, B EIAT RGERIM R 2 D& R A B A

KA A AAUE B N T AR, DR LR RE R ARl 4 BRI SR AR JEE

Parasitic Wire

Inductance )
Power Supply * Motor Drive System

™M i

<+> +] 1 Motor
— T Driver
* j A
GND

Local IC Bypass
\/ Bulk Capacitor Capacitor
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10 £i [

10.1 fif=FEFS

VM 5l JIRE AR ESR B 855 18 A 25 55 % 2 PGND |, i A S HER A A 0.01uF HAUE s VM. %
AN R RESEID VM SIBTCE. | IRl BT 1A 2k B b= 5 85 PGND 5] &Rz

WAUEFBUE RN VM R B HAZNE VM 5155 8% 28k . 1240 nT DUR R A 35

f# Ik ESR B A 45K DVDD 5l 55 i S 43t . @ WU — DA ME N 0.47uF . BUE HLE N 6.3V [ LA
fvo KeILSE A A AT RE SR O] BV

BRUAAE A 06 Z50E B2 31 2R G0 P i i
10.1.1 A5 )R Hl

& 10-2. WQFN 77 5 =451

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 35

Product Folder Links: DRV8428


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/drv8428?qgpn=drv8428
https://www.ti.com.cn/cn/lit/pdf/ZHCSMO7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSMO7C&partnum=DRV8428
https://www.ti.com.cn/product/cn/drv8428?qgpn=drv8428

13 TEXAS

DRV8428 INSTRUMENTS
ZHCSMO7C - JUNE 2020 - REVISED JULY 2022 www.ti.com.cn
11 BSOS SR

11.1 M=

TEIMAXES (TN) , 2oy [ ICAL 2 B A AT i e A P A 75
TEINAXES (TV) , 2028 s B ALHTE 51778 RS N TR
TEMALES (TI) , 2077 1E/7] DRV8xxx J )4 A H i pIN IR &
TN (T1) , 7F L B PR a3 BT LI FERL TR 5

TEIMAXES (TV) , I IR DA OB Y

TN (TV) , T HF LI ) a5 L D E (N IR
TEINAXES (TN) , B )75 e 75 PN AR

11.2 BSOS B B A

FHEBW SO TERER , M E ti.com.en LRSS0, i h b AR 2B AT IEM | B Ar AR Bk
e R EMIEE . ARERIEMER  HEEEA BT RS BT T iR

11.3 #XHEIE

11.4 FEtp
A B bR 8 9 4% B AT & B 7
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12 HUB. BERATHTIEE R

PUR DU A S AU B AR T A5 . X2 B f e 2 AF T I ol e . Bdim iy 225, A S ATE AT
HANZ X SO BT BT o A SRR R AP SRR IOA |, 15 2 B 2 ) i
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i3 TEXAS PACKAGE OPTION ADDENDUM
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www.ti.com 9-Nov-2025

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 ©)
@ ©)
DRV8428PWPR Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 8428
DRV8428PWPR.A Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 8428
DRV8428RTER Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8428
DRV8428RTER.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8428

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead 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 TlI'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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
L |+ 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)
DRV8428PWPR HTSSOP| PWP 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
DRV8428RTER WQFN RTE 16 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV8428PWPR HTSSOP PWP 16 3000 353.0 353.0 32.0
DRV8428RTER WQFN RTE 16 3000 367.0 367.0 35.0
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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

PWPOO16A PowerPAD ™ HTSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

6:2 TYP SEATING PLANE
PR (5] Eole]
P — ‘ === (]
— =
— —
N w— — 2x
4.9 [4.55]
NOTE 3 —] 1
— —
— — N
8| =—3=-—1

—
9 0.30
4.5 16X 5
p — 0.19

(@ [01@ [c[A[B]
4 f\‘ \
' \ (0.15) TYP
T I
‘,\J T N
”\"/\SEE DETAIL A j
— 4X 0.166 MAX
2X 1.34 MAX NOTE 5
NOTE 5
— —
: I f THERMAL
— { PAD
P — P i
57 17 GAGE PLANE
— — r
— — ' *
; LT LI g 0“_ 8° T
— — oL
= DETAIL A
3.3 (1) TYPICAL
2.7

4214868/A 02/2017

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 not be present.

[S20F N w N

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
PWPOO16A PowerPAD ™ HTSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

SOLDER MASK
DEFINED PAD

/SEE DETAILS
|

16X (1.5)
AT

oxoan [

== ©)
NOTE 9
SN

14X (0.65)
T

@0.2) TYP
VIA

METAL COVERE [ S

BY SOLDER MASK

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:10X

METAL UNDER

SOLDER MASK: SOLDER MASK
OPENING \ METAL SOLDER MASK\ fOPENING
”””” =)
JL EXPOSED »j ””””””
0.05 MAX METAL 0.05 MIN

ALL AROUND ALL AROUND

SOLDER MASK

NON SOLDER MASK DEFINED

DEFINED

SOLDER MASK DETAILS
PADS 1-16
4214868/A 02/2017

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 SLMAO0O02 (www.ti.com/lit/sima002) and SLMAO004 (www.ti.com/lit/sima004).

9. Size of metal pad may vary due to creepage requirement.

INSTRUMENTS
www.ti.com



EXAMPLE STENCIL DESIGN
PWPOO16A PowerPAD ™ HTSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

33
BASED ON

0.125 THICK
1oX(19) STENCIL (RO.05) TYP
L I T I R R

16X (0.45) j

33
BASED ON
0.125 THICK
STENCIL

|

L]
X0
—

METAL COVERED

BY SOLDER MASK SEE TABLE FOR

DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

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

SCALE:10X

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.69 X 3.69

0.125 3.3 X 3.3 (SHOWN)
0.15 3.01 X 3.01
0.175 2.79 X 2.79

4214868/A 02/2017

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.

INSTRUMENTS
www.ti.com




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

INSTRUMENTS
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PACKAGE OUTLINE
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

SIDE WALL
METAL THICKNESS
DIM A
OPTION1 | OPTION 2

I 0.1 0.2

0.8 MAX
LAL* = e
0.05
0.00

[]1.68+0.07 (DIM A) TYP
S 7

—EXPOSED
THERMAL PAD

0.18
0.1M |C|A|B
(OPTIONAL) s 0.050
05
16X o3

4219117/B 04/2022

NOTES:

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

2. This drawing is subject to change without notice.

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

i
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www.ti.com




EXAMPLE BOARD LAYOUT
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

] E—

i1
CO g

16X (0.24) T O ! O

e e -—t—- ¢ @9
_ (0.58)
=1 (1) e
12X (0.5) [ /O | ' _
s | (1
%L 1 —
| |
e ‘ G B LB
VIA | _ J_ — -
L) | ‘
5 ! '8 |
(RO.05) 0.58) TYP 4——4
ALL PAD CORNERS | (058) ‘
o pg—
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pgin SOLDER MASK
METAL | fOPENING
| I
| |
EXPOSED— ||
EXPOSED T __SOLDER MASK METAL | /NMETAL UNDER
OPENING N SOLDER MASK
NON SD%II_ZIIDI\IIESDMASK SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4219117/B 04/2022

NOTES: (continued)

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

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.

{
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EXAMPLE STENCIL DESIGN
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 13

BRNR XS T

s g Lo
|

METAL/ ‘
ALL AROUND ‘ _ «.7 ] e I 1
| |
|

(R0.05) TYP

|
L \
'd T A
- ‘ - 12
() ‘ ()
16X (0.24) | - ‘
@ /1\17 @ SYMM
- (\}%———4*—— —-—¢ @9
f - I
12X (0.5) | Y ‘ Y !
| ‘.
% ) s
|

L

|
- (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/B 04/2022

NOTES: (continued)

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