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DRV8424 330 2.5
DRV8425 550 2
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AOUTL[G] | | DR
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PGND 3. 12 2.7 — N YRR . PR R Gt
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VDD 15 10 o | EEHRIRR. B 047 0 F A uF. WUELEN 6.3V

10V 1) X7R P& A#REHEZE GND.
GND 14 9 — FELYR W, R R G
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oA
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6 HA%

6.1 4% | K BUE E

E E AR RS 1 ARV B Py (B S A ) ()

w/ME BOAfE| AL

IR HLE (VM) -0.3 35 Y
A ZE L JE (VCP. CPH) -03 Vym + 7 Vv
FR ff 22 £ OG5 T (CPL) -0.3 Vum Vv
nSLEEP 5| Jifi#8 )% (nSLEEP) -0.3 Vum Y
P4 s K 5 HE (DVDD) 0.3 5.75 \Y
P3|k E ( STEP. DIR. ENABLE. nFAULT. DECAY0. DECAY1. TOFF. MO. M1) 0.3 5.75 v
FEIR I H B (nFAULT) 0 10 mA
SR N 5] IR (VREF) 0.3 5.75 Y
FEALAR T A S ( AOUT1. AOUT2. BOUT1. BOUT2) -1 Vym + 1 Y
75 100ns 77 4 51 i HLE ( AOUT1. AOUT2. BOUT1. BOUT2) -3 Vym + 3 Y

IEAE IXE FLIE ( AOUT1. AOUT2. BOUT1. BOUT2) 2 N PR A A
TAEMETRSE | Ta -40 125 °C
BATEER , Ty -40 150 °C
WAFRE | Tetg -65 150 °C

(1) BRI 2T RAHVE (T T HRIE T RE2 0 374 Bk A BRI IR BT B A SR B BUE (. | IR IFAFOR SR B2 T A
FE 2 IR IE(T PN EAT A 55 1 T GBS IEFE A2 AT o KCIN IAT A T 20000 B R A 2% 1 T W7 2 s Ml S O P S 4

6.2 ESD 45
& LV A
NARTH HAE R (HBM) | 74 ANSI/ESDA/JEDEC JS-001 +2000
o PWP #1531 (1. 14,
V(esp) | FHIHR +750 \%
b FeH gAY (CDM) |, #F4 JEDEC M JESD22- C101 15 128 )
HAh S +500
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6.3 BB IT &M

TE ORI KSR T I ARG ] AR ( BRAES AU )

B/ME BANE| B

Vym AR R IER (( BLUR ) 3847 B LR H R S 45 33 v

Vi o R TUNEENI 0 55 \Y
Vyrer | VREF HLJE (DRV8424) 0.05 33 Y
Vyrer | VREF HiJk (DRV8425) 0.05 2.64 v
fstep | MMM STEP {55 (STEP) 0 500" kHz

Ies FLNLI EFE L (xOUTxX) (DRV8424) 0 2.5@ A

IFs HLIH AL (xOUTxX) (DRV8425) 0 22 A

Irms HL LI 5 R L (xOUTxX) (DRV8424) 0 1.82 A

lrms HHLE AR I (xOUTx) (DRV8425) 0 1.40) A

Ta TAEPR SRR B -40 125 °C

T TAEL R -40 150 °C
(1) STEP A\ TAEMiS & &l i 500kHz , {H R G4 8 52 B L S 4k bR
(2) WA D FER SR AE
6.4 AMEER

DRV8424/25
gz PWP (HTSSOP) RGE (VQFN) BLT
28 BIH 24 5|

Rosa |SZEHEEHHE 31.0 40.7 °C/W

R yc(op) | A A (TS ) #ABH 25.2 31.8 °C/W
Rosm | 45% BB 10.8 17.7 °C/W
byt 45 THHRFE 231 0.4 0.6 °C/W

b g G55 R BURR ME 25 10.7 17.7 °CIW

R yc(boty | A EAME (JRHS ) #BH 3.3 4.7 °CIW
(1) AXRHIARIBROTE R, | WS (LFHAIC LRI ) PR .
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6.5 FL A4
JRUE S RAE Ta =25°C H Vyy = 24V 64 FINME. BRIESDG U , BN ETE RIEES &S TIEXM N IRIE.
25 WREH BAME mEE kM| e
BEJREE (VM. DVDD)
lym VM T AF H I L3 ENABLE =1, nSLEEP =1, THHLf# 6.5 mA
lvma VM ARHRAS L LA nSLEEP =0 2 4 A
tsLeep PRHRHT [i] NSLEEP = 0 % {RHA 120 us
trRESET NSLEEP £ 1 fikiH NSLEEP ik H1-T- & i& bR i b 20 40| us
twake N J s ) nSLEEP =1 £kl 0.8 12| ms
ton JT-3E8 I ] VM > UVLO %4 th # 0.8 12| ms
ten J& R 1] ENABLE = 0/1 Z i #44 5| wus
TEANERE , BV < Vyw < 33V 475 5 525 V
Vovob PN PR s v —
TAMBIAER , Vym = 4.5V 42 4.35 Y%
Hiff% ( VCP- CPH. CPL)
Vep VCP TAEHJE 6V < V{27}VM{28} < 33V Vym + 5 v
fcp) B TT A8 Vym > UVLO ; nSLEEP =1 360 kHz
WHEE P A ( STEP, DIR, nSLEEP)
ViL TN Z AR T 0.6 \%
ViH G0N B T ERLE 1.5 55| V
Vhyvs LIPS U S IR 150 mV
I N IE AR AP R ViN =0V -1 1 A
I i NIZ v LT R Vi =5V 100 nA
ZHHA (MO. DECAY0. DECAY1. ENABLE )
Vi B HRACHET E #E#:% GND 0 06| V
Viz N e PR L Hi-Z 1.8 2 22| V
Vis NI e T LR #42% DVDD 27 55| V
lo LT LBk AR 1Y 10 uA
VO EEEEI (M1, TOFF )
Vi B ERACHET HLE #ER:% GND 0 06| V
Vi2 330kQ £ 5% % GND 1 1.25 14| VvV
Vi PN RN Hi-Z 1.8 2 22|V
Via N IE R T #4:% DVDD 2.7 55| V
I S b R 10 uA
EHIFH (nFAULT)
Vou R PR A T LR lo = 5mA 05| V
lon it 2 v PR PRI -1 1 A
BHLIRBEM Y (AOUT1. AOUT2. BOUT1. BOUT2)
T,;=25°C. lg=-1A 165 200 mQ
RosionHy | mflll FET S5@HipH (DRV8424) | T, = 125°C. Ip=-1A 250 300 mQ
T;=150°C. lp=-1A 280 350 mQ
T;=25°C. lg=1A 165 200 mQ
Rosony) | fEfl FET S@HH (DRV8424) | T, = 125°C. lp = 1A 250 300 mo
Ty;=150°C. lg=1A 280 350 mQ
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AREHAEAE Tp = 25°C H Vywm = 24V (A THOE. BRAESA U, S IUPTA BRAG A2 AEHERE TAR AT T PR {E

ZH R A B/ME HAE BAME| L
T,=25°C. lg=-1A 275 330 mQ
Rosonwy) | Ffll FET S@HBH (DRV8425) [T, = 125°C. Ip=-1A 410 500 mQ
T,=150°C. lp=-1A 460 580| mo
T,=25C. lp=1A 275 330 mQ
Rosiony |1 FET S@HLBH (DRV8425) [Ty =125°C. o= 1A 410 500 mQ
T,=150°C. Ip=1A 460 580 mQ
tsr iR Vum = 24V, o =1A , 7 10% % 90% = fil 240 Vips
PWM i3] (VREF)
Ky BEIEIE 25 VREF = 3.3V 1.254 1.32 1.386| VIA
IVReF VREF jittifs fLi VREF = 3.3V 825/ wuA
TOFF =0 7
TOFF =1 16
torr PYWM I T TOFF = Hi-Z 24 "s
TOFF = 330kQ % GND 32
lo=2.5A, 10% % 20% Mk E -8 12
Altrip HaL A A A P lo =2.5A , 20% % 40% HFEE -7 71 %
lo=2.5A, 40% % 100% Wik E -5 5
lo,cH AOUT #1 BOUT HiJfi LAz lo = 2.5A 2.5 25| %
PRI LB
VM T4 , UVLO T i 41 4.25 435
Vuvio VM UVLO #fiz v
VM L7+, UVLO Lt 42 435 4.45
VuvioHys | RIEIRH FAETRRIE 100 mV
Vepuv LN CETY N VCP R ; CPUV i Vym + 2 \Y
locp ORI A MAATAT FET MIHF (DRV8424) 4 A
locp JUR/N A MAAEAT FET [ H5 (DRV8425) 3.2 A
tocp IR ] 1.8 us
tReTRY SUR/ Rz g L] 4 ms
ToTsp PO WAZIREE T, 150 165 180| °C
Thys oTsp | IR WAZIRE T, 20 °C
6.6 73 FEAR I P EK
BRI PRAE AR RAE Ty = 25°C H Vywm = 24V 50 FRIBRME. BRAESVE VLR | &0 ATA BRAE#R IEHERE TAE &4 T I PRAA
NO. B/ME BAME| #Ar
1 |fstep pagnid 500" | kHz
2 |twysTery | BkerERSEIIE] , STEP &S 970 ns
3 |twi(sTEP) Jik R kint 18], STEP ik H T 970 ns
4 |tsypir My |XERE , DIR 5 MODEx % STEP LF+ 200 ns
5 |thor mx) | REFESTE, STEP EF % DIR 2 MODEX 751k, 200 ns

(1) STEP A\ TAFHiR i & W iE 500kHz |, 1B RS0 % 52 L 7ok fR
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STEP

-

& 6-1. STEP A DIR Bt &
6.7 JLAURHE:
Z.4 5
— Ta = -40°C — VM =45V
— T.=0C — VM= 12V
2|1, =3mcC 235 — WM =24V
—— Ta=85C — VWM =35V
2| — Ta=125C
/ )
T 18 2 .
£ 175
= 1.4 w \H\M o
25
1.2
. g}}' -
s 078 |
. . . - - -4 =20 i} 20 40 1] 20 100 120
5 o 551. oty 1:3"&_'__. n..-:_)j 0 38 Ambient Temperature {=C)
- R
R N ==
 6-2. EIRHIR 5 IR E T 0 1 6-3. RERFRI SR IR
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4 4
— Ta= — VM =48V
— Ta= — VM =12V
) — Ta= _ — WM =24V
3.95 1= 3.95 sy
T.=
g 13 g ]
E E -
J—'_'_'_'-'-'-
5 285 =" E 3.85 — 1]
| — [
B "] | # f"fff | |
g- - ,_,_,——""'_FFFF f#.,—o—'—'_'_ E_ - J_'_'_,_,_,-—"F'_'_'_'_,_,_,—'—'—'_ F'_'_'_'_,_,__,_,-o-""'_’_'_'_'_'_,_,_.—'—'—’
o 3 (=X — —
1 |t ]
375 378
T T
5 10 15 0 25 0 15 40 20 4] 20 40 4] ] 100 120
Supphy Voltage (V) Ambient Temperature (*C)
& 6-4. TAErf 5 By R R (36 R & 6-5. TR SHEE M HRR
300 240
— T.=-40°C — VM= 4.5V
e — T.=0C — VM=V
275 — T.=IEC o | — VM =24V
— T\=85C 20 ym=asv
250 Ta=125°C %/
=} T 20
€ 2 £ //
|I£ 200 |I: 180 =
: — 1 r
= 175 =
3 3 180
) E— e ///j
— _'_'_'_'_'__'_,_,_o—'—
125 L — 0 / //
100 120
g 10 15 20 25 a0 -4 =20 [+] 20 40 &0 BD 100 120
Supphy Voltage (V) Ambiant Temperaturs (*C)
Bl 6-6. {&1ll Rps(on) 5 FEIRHERIKIK & B 6-7. f&M Rps(on) SR E KR
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300 220
— Ta=-4C — VM= 4.5V
775 — T.=0C — VM =12V o
273 — Ta=25C — VM =24V /
— Ta=85°C a0 | — vM =38 §
250 Ta = 1255C /
(=) =}
E o E
= 225 = 180 /
4
= 200 =
s B— 2 ;ff
7 in B0
g M g
T T
N /
50
T | 140 ,ffg
el Re—— — %
L1 20
5 10 15 20 25 0 a5 -4 =20 1] 20 40 4] ] 1060 120
Supply Voltage (V) Ambiznt Temperature (*C)
™ AY —_ ‘\EI s
Kl 6-8. =l Rps(on) -5 AU FEL IR [H] I 5% &% & 6-9. ®fll Rps(on) SEERI KRR
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7 VE4N
7.1 iR

DRV8424/25 Z & F T XUb A0 1t ML 4R i O L IR B 28 R 7 58 o X SRR im st SR s > N VA 2% MOSFET
H . FEIA R, F BE 28 R T FL B DA S — Mo k7 FE 2% nT B KRR S = ZE % . DRV8424 il DRV8425 1] 5
DRV8426. DRV8436 fll DRV8434 sz 5| fiix} 5] fii3k 7. DRV8424 Fll DRV8425 fiths 3 4.5V F| 33V [ %
JRHEEVEE . DRV8424 it i K 4A (. 2.5A JHEFEEL 1.8A 7R (rms) B IR , 1T DRV8425 Al g
fEK 3.2A IE(E . 2A THEFEEL 1.4A X5 (rms) % FI . SERRAH EFEM I 7R B BOR TR E . |
Y5 HL A PCB #AkRg .

DRV8424/25 2511 % J A il o s it BN R, JC 75 08 F P A AR B 2 3 OB L L2, AT 22 25 5 48 A1 A =2 8] A
BOM HA , JFu /b Bt TAR M AR DRGS0 F F LB T A0 A B 2 % MOSFET EAT FLFUEMNE | THBR T
JE I P BEL 38 ) T SRR . BT VREF 5 1AL () H HE R U T LRI A 15 A5

8 B ) STEP/DIR £210 , wlal i #3425 8 #0 2E ATL I 7 AP b . N SRAO0 #E 7 JE 48 7T AT =
OB HE |, ME TR AN 28 R B e R . RSBl APk, B K 14, 1/8. 1/16.
1/32. 1/64. 1/128 F1 1/256 bt . mHCEEA BT 5 25 AR AT (5 e S SRR g 8. BR 1 AR 0 g
3, FENEIA D R nT 7R 5 v 6 F AL S8 G i AR S e

At FEAL R Bl 5% 7 08 o SEI 2 Ah R T ) SR 5 (AR R TR A SR PR T ) SR PRI SR AL LA
DRV8424/25 $2fit T & R LISt a. AR PR — R G 208U, BEs 1 2h i T LASEBL S (i) i it i
PERE , A L AR R 2 A SR K o 18 3l D0 S04 A R 2 S I [ S0 3p ri i 428 1) 7
F, DUBEORPREE st/ LS AL rL it AR SR B e 2 TR DR 20 285 e i 1l P i e S i 1) 3 2 BRI S 080 1 70 LE T 56, B
KPR EE sl > AL SR AL AL AR SR B, (AL SICBRA R B o/ MO 2 2D i TAR &R . B T8 M iehn B 3
BRI At , DRV8424/25 i f A% G i il ( ANk VR & S IR AN R &5 %80 ) «

ARG MR B , DUEAEA 3 IXEh rALIN 25 H .
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Gate

Drivers

' AOUT1

WM

[ ]

Stepper
Matar

1<}
7.2 TRETTHEE]
Vlr:ﬂ
Bulk
T o] Lol
WM I WM I —|:—
= = =
L
0.22 yF Power
e
CPH ]y:l:: Charge
| Pump [*+1
0.022pF (>
| CPL
ovVDD VDD
J_ L Regulator [©
0.47 wF
1T —
STEF'[
% Digital
— Care
1
Mo =
— Contral
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M1 — Microstepping
—[ VDD Indexer
DECAYD =
|: DvDD T [y
10pA
DECAY1 [ e
VDD
10pA -
TOFF — Protection
[ | Owercument |
VCC = Undervaoltage
R Vymor +—  VREF
EF
VREF .Alr;%tltg Owvertemperature
_

é |
Recrz

Gate
Drivers

— BOUTH

[ ]
L,

— BouTz2

1
L

e
]
=
]

[ ]

DvDD

— NFAULT

[ ]
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7.3 Rt

—
L PPaD

& 7-1.

2 7-1 %11 7 DRV8424/25 2et-frHELE AN R 245 .
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7 7-1. DRV8424/25 44 1t
4 G S 2 e
Cumt VM PGND FAIUE FLE A VM 1 X7R 0.01uF FZs s s
Cymz VM PGND Wi RN VM [k 7 8
Cep VCP VM X7R 0.220F 16V Mz s
Csw CPH CPL BUEHE N VM ) XTR 0.022uF iy % s 2%
Covop DVDD GND HI%%9 0.47pF % 1pF 19 X7R 6.3V P& s 28
RnFAULT vce ™M nFAULT >4.7kQ HIFH 3%
RreF VREF vce FHT- BR A 35 LA B P PR 2% . %3 Rrerq A Rperp HIFFIBEALBRAE AL T 50kQ.
Rrers ( I3 ) VREF GND

(1) VCC 7 DRV8424/25 1 L1131 ,

7.3.1 B ENLIKS) A8 B AUEE
At LR Bh 2% AT LUE R DL RS 4 B E R 7 SR T 028 1 I . B AR AR .
7.3.1.1 EE B HEE

5 3R DX 2 4% R AR IR A2 I AR e BT BRI locp AOBR M . DA H IR R AR ATT B SRR Sl A ik o, 9 24 %) L 258
FEHER, e SRR . B, locp MIB/METE R T B B HLIK B 2% 10 U R IR A e . T
DRV8424 , WA HL I i 40 5 1 N AF FEAF 4A ; X T DRV8425 | AR FLI 45 & (5 B Hi b 3.2A.

7.3.1.2 IR B HEE

BIRR (~FE ) IR AR BB B AR D E o 07 R LR AR BB R G Rpgonys TR FEIRF (R PWM
PR, BRAEERAS AT 25°C IR R BB AR RE TS . SEBRAG IS T AR FLIR AT AE T e AL, BB R T A
IR . 4T DRV8424 |, 55 iR B FIATE [E N M 1.75A ; 4T DRV8425 |, ¥ 5iR B iR FATE [E N
Mr 1.4A.

7.3.1.3 HEFEHRTENE

TR AR R T4l B IE X R R TR . T B SR U RIE 53 7 M IR A O, Rl B R R R fh S
PRFTEYLE . AT IESZHEIRBE |, WEAEBRTEHEKLAN V2 % Ijus ; AT HBEERBAE |, ZEKAN lrus
(&5t .

{EJTIs4H nFAULT 5 # VCC s & _EHL ; nFAULT Al R4 4% DVDD.

F7-2. WRFEM

DRV8424 DRV8425
VAR F R ATUE (B 4A 3.2A
P07 KR B R A A 1.8A 1.4A
i R A 2.5A 2A

Full-scale current

Output Current

Step Input

Bl 7-2. BRI IR AR

Copyright © 2020 Texas Instruments Incorporated Submit Document Feedback

Product Folder Links: DRV8424 DRV8425

15



DRV8424, DRV8425

ZHCSMNG6A - MAY 2020 - REVISED OCTOBER 2020

13 TEXAS
INSTRUMENTS

www.ti.com.cn

7.3.2 PWM HHLIKE) 3%

DRV8424/25 1 B A4 H Ikl #s , B T X5 #E L AN . 18 7-3 Bon T iZ BRI T HE R .

Microstepping and

Logic

7.3.3 b AR

Current Regulation |—

Gate
Drivers

Sense

W
I ¥OUTT
Cumrent

& 7-3. PWM HHLIKZI 23 A HER]

Wi
xOuUT2
¥
Cumrent
1 sense
PGHD

DRV8424/25 Z5F 4 [ N B 7y L2 SO 2 M AR 2D R . MO AT M 51 IA T RS EP i, sk 7-3 B

e SRS UL B E

RT3 Wbt ERRE

MODEO | MODE1 SR
0 0 100% IR IIAEEE ( Wik IR )
0 330kQ = 71% WA ( B )
GND
1 0 JEIER 1/2 3
Hi-Z 0 112 ik
0 1 1/4 3t
1 1 118 itk
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T T-4 BoR T (T1% MR ) « 1/2 B3, 14 B3R 1/8 B I AT RA AR R AIE 3E 77 1] . 8 R s
B PR B E A R R . AOUT HLIRAZ A IE5Z , BOUT HIRZH AR RZ . 1EHRZTER1T IR M

R 7-3. WPk s ER R E (continued)

MODEO | MODE1 R

Hi-Z 1 1/16 it

0 Hi-Z 1/32 it

Hi-Z | 330kQ & 1/64 i
GND

Hi-Z Hi-Z 1/128 ik

1 Hi-Z 1/256 it

xOUT1 3| 3% 7] xOUT2 5| IE FEI

£ STEP M ANIIREAS TR, 70 FEAS BB BIRME 0 N —AVIRZS . J5 AZ I DIR 5124 &l T E AT B . ik
DIR SIS ZARAR Y, T AH S

NOTE

TEA RS, R B | W5 FEARTE STEP LAY T ATE#ER T — NERORA |, DAMESLIL

D AR A B

VIR HIRAS 7 45° HIHLA , WL T AR 3 7T1% MR . RARE LH)E. BHEHX LT

BB H IR AR 2R NN

R T-4. AN RGN BT 17

: : & AOUT i BOUT ik
1/8 B3 1/4 3% 1/2 353 ;/l:a% (HEREEAH) (HEEEAH ) HA(E)

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 71% 71% 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 71% 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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R 7-4. HAXTEIFTAEH T (continued)

N \ é'? AOUT H% BOUT HEiJ
L L (EREFAH ) (wEEEAK) | B
24 -98% -20% 258.75
25 13 7 -100% 0% 270.00
26 -98% 20% 281.25
27 14 -92% 38% 292.50
28 -83% 56% 303.75
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 T7-5 8T EE 100% WEEHRMNESPHHET . XMPHEUE LRSS 71% Bini P iR E Z

RE , (ELAE e LG S T w] SR (B A

£ 7-5.100% HR K L5 8k

& AOUT Hijfi BOUT Hii R (BE)

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

76 o ARG 112 2

DR XD B 1/2 2

IBATHAEE Z MIDHE , (EAE R L T AT 3R

PEEE S AR .
F 7-6. JEHEH 1/2 BRE IR
ALAEFF 1/2 B3t AOUT H1Jfi BOUT =i HA (EF)
(HEERSHL) (HEEE)
1 0 100 0
2 100 100 45
3 100 0 90
4 100 - 100 135
5 0 - 100 180
6 -100 -100 225
7 -100 0 210
8 - 100 100 315

7.3.4 @3+ MCU DAC %] VREF

FERLERE LT
VREF 5l , DASE Sy = A L

FEXFs TR, Bt DAC BRI

, R R LR T RE R R A MO R MR, R AR R T L A f 3K

TR AR T T LR R . R R IE

] DAAE R 98 I

HWizAT , DAC Hy%a th ANl

3.3V ( %F DRV8424 ) fil 2.64V ( %t T DRV8425 ) .
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Contraller

\ VREF VREF
DAC Analog
i Input

& 7-4. iEit DAC %554 VREF
Fs T DU PWM {5 5 AR S i 2851 5 VREF 518,

Controller

P

ML
R1
% _ VREF

VREF
Analag
Imput

R2 é %{:1

7-5. i@ PWM %5 # VREF
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7.3.5 BFEY

T2 FEHLGEZE R LR P — S W) 3 5 SRR 5] £ PWIML AT 19 RS REAT IR . 24 HORBE I, FR DA — 58 i
R ETHEE G, ZERPR T BRI SR HUERAAAE I R B R . A B T RAERS , BT
KN TE IR A DA FUAL AR RS SR I [ e T TOFF 51 E . RWTI IMS5 WG |, K5 F8 8 L , JF
465 —A PWM 7E3F.

Motor Current (A)

torr

1

& 7-6. ELIRETBIRTY

PWM 45 B I Ee A g8 W B, % bE R a3 I SN Th 26 MOSFET J- 56 i rEL ALY, MOSFET 74wt ) H s o« HLIAL
J&N. MOSFET it SEvE i i T B, 236 M fE i 2 A =0 IESZ A DAC 1%, L3 & R 28 e rp il i
VREF 5| JEIf) i 3k 4T 13 -

fEa] LU LR AR ER AT IR (ks) @ Iks (A) = Vrer (V)/Ky (V/A) = Vrer (V)/1.32 (VIA).
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£ PWM HLFEHT IR, K58 H M CARS i d Al o4l , EEES] PWM RS EIE. & 7-7 {3H 1

HR R TR L.

RN PrB BT E , H BFRTAE PR AS [ RS AT« PRIE T IR 8 S e . AR PR T |, — Bk F

PWM Brgc T, H B S TR IR | (58 éﬂ%mfilﬁ?ﬁiiﬁo SRR FET JFE ; S i
Iﬁt‘*’“‘ﬁﬁﬁ%ﬁf PAR b B i s i R . &1 7-7 BOITH 2 RO 1 PRI e R A, 7R 18 T AR

F A HZ B PR FET El@d}u%?ﬂ%mﬁ’]ﬁﬂﬁﬂ K 7-7 TH 3 thRoR 7 RXAELL

VM

i f i PWM

! ON PWM OFF
— —a— LR N B
i
t ; Slow Decay // _*——h_——____

Eil' F 3 % --.|_
T I
fe e (D - - L 'DDI’I'."E Current /
OUT f_Y_r'_\‘ v :1" ®OUT2 k2JFasi decay (reverse) Fast Decay
g - [ (3)Slow decay (brake) /
E - — o — | .....
L |
2l |
r 3 r 3
bt )= /

= Mixed Decay
. ' /
(oot ut O Aot

K

L o .
- TELANK

TOFF

Itrip
B 7-7. AR

DRV8424/25 j#iit DECAYO 11 DECAY1 5l JkiE#F 2 mii =X , w{11K13} fron. Wik DECAY1 5N Hi-Z , I
Joit DECAYO 5 I H s afa] , ey 38 ﬁéiﬂﬁtiﬂﬁ%vﬁo Z A LR B A B O A R 78 B SO o
Ja o, BT =R B fE 10us 1Y P AR g Bk vk R (Rl 2 5 4B % . GUID-6D0696F 1-B69E-4D1F-
BE94-716583E3C98A#GUID-6D0696F 1-B69E-4D1 F—BE94—716583E3098A/SLVSD394197

R 7-7. FRHEREE

DECAY0 DECAY1 EFBER T FEMER
0 0 BRSNS TR BRSNS R
0 1 it aeigetl P RE R S0
1 0 TBE IR 30% TRE R 30%
1 1 18 33 2 ik TRA TR 30%
Hi-Z 0 TRE R 60% TRE R 60%

Hi-Z 1 1 33 ik 18 T3 T ik

B 7-8 52 L7 ETHRUTR R il T8I A s 2, S aUAE BT A D B R v B OV RIE | AR T R A
AR B OB A R TEADHERIEARIEIR 1/2 35 | G20 F TR B0 15 BT 5 2 (9 3 JelAE =X
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AOUT Current

STEP Input

BOUT Current

STEP Input

& 7-8. EFHAIT M BRI
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7.3.6.1 _LF1FI T [E IR BNR 2 0 B R0t

Increasing Phase Current (A)

[CtgankP> € torr > torr

....". eeesccsccccccccscscedeciccctccccncncdiians

<€tg ANk P
<

“<— tprive —>

Y.

torive

Decreasing Phase Current (A)

[etgank> torF >tg ank P torF ><tg ank P

““—tprive _V 4‘ torive P 4‘ torive 'V
B 7-9. 183 MEE AR

FENG IR ZEDIIE , H RPN FET ¥4 TFFRDIRAS | DUE S L B R

FELER) topr T, 18 TR P IR SO AR AT . (A2 | FERIAUDEE BRI, 18 R A BRI I [R) A
RERGE BT ITRIP HLOF , UG LRIN ) AL IR T P AR H 12

IR B AR FFR AN 8] ( STEP SIBITCHIA ) B BEE EARH 1S, M2 S m] BETCv IR B 5T R, RO AL
Sl EAAFAE R A BN EXARET , LR BT AR R | W] RE 7 2R B R [A] . 7 JE 2L 15 1L
T, XA BRI TG |, DRI BOR S PR A T DRl 2
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7.3.6.2 LI HRHNBRNEERR , TEBRENEAEERH

Increasing Phase Current (A)
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|
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|
! |
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! |
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T
< torr >ie tBLANK":
e

:< torr tBLANK‘P:
:4' torive ‘P: [ topve ——W torive ‘F:
|
|
T ———1

| I 1
| | 1
| | |
| | 1
| | i

! {
| | i
| | i

Decreasing Phase Current (A)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
*tBLANK‘P: I trasT ¥ '*tBLANK'P:* trasT ‘P:

:4—'[DR|VE =i< torr ti: toRIVE =:< torr »
& 7-10. 13RS TR

RGN, TR — B MO PO SR, SR EERIR T topr I 1B B IR SRR . 7R | IR G ZIRANAE T F%

CERTR: ] L51RE SO - 3T:8 =270 £ S Rl w3 = T <0 T

AR R BL 5 T A IR A P S A (R P AL, RO BT LR A IR R X TR B, S0
RTAZETERL , H/N TS TE . 75N B RRFRIN | TR S8 AT bG8 e )i S DA € BB lrrip FEOF
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7.3.6.3 _LI1FI T [ IRBNR 2 Ky & R

Increasing Phase Current (A)

taLank :1— torr —>:<'tBLANK":
torive t: :4— torRve —»

|

|

|

|

|

|

|

|

|

|
<
<

torr

|
|
|
|
|
|
|
|
:4' torive ‘P:

______ - — -————————— — - - —— — —— —

Decreasing Phase Current (A)

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

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

B 7-11. B E-TRE BN

RETERN |, T — B A BB T, SRR EFIR I topr WS TEIR. EILBIT |, ETHAIT B F B R AT
SRAETRE T

SRR (SO 12 TR, E BRI TR o AR T PR ERIN VR 5 S T B AR 5 g B AR AR E F
B lrrip P

SR AL ORFFAR AR I (] ( STEP SRS ) BUD #EREARH Mg, W18 HE AT RETCik IR B 1T i it , DA AL
Se EAFAE R AN S . EIRXMIRET , LR ETHEE S AR R, fERA RIS (a] . LS Bl
SCEBNEBIT BT e R G TR R R A R T
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7.3.6.4 FEEHLS)IE TR

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 FLHLEELH LA Ha JK

o HNLERN

o EMLBhAFE A G

o HENLHIFHEEZN

o Dt B BRI FNL R FeBh A 2
o DR

o RHAS EHA di/dt

s RO PR AN R AR RE TR D0 FB TR A 2, BRIV 8 TR 0 S 2 3y A B e 1A DL SLBe A o

—t

Increasing Phase Current (A)
I
I

AT

*tBLANK‘N torr r|<'tBLANK‘>'

“—IDH\VE—N

|
—
|
|
:
_________ ] |
|
|
|
|
|

|
|
-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!

Decreasing Phase Current (A)

<—tDR|VE—>|

[ ———————————torr —>'<-tBLANK‘>I
'4‘ torive ‘>

- — - — N\t — — — — —
| | | | |
| | | | |
| | | | | |
| | | | | |
| | | | I |
| | | | | |
| | | | I |
*IBLANK*: < torr =:<'tBLANK‘>: < : torr #:1 taLANK‘P: :
:<—tDR|VE—P: :4’tDFHVE’>:<’ trasT ‘F: & torve ‘P:<IFASTP:

& 7-12. BRI RAER

B ﬁ%ZJJ*E«JjZL_LETXJE TR A MR I3 3 ok 2 (] ﬁxbﬁﬂﬁﬁﬂﬁiiﬁ A T R R . ETR G R
e, R RE T DR B 25 R e R TR TR TR RO T R 7T 0 L. IR RE I I B Sl R R S U R R AL

W, AT A AR AR A FE LS -

A i B2 th AR PWM AT IEAAO0AE . W R el i itk F ARk 1, U g s07E T — > A 1142
(S e @ D) IRV S US =37 WE R = A IO U1 oy 1R K 125/ (B V1S 1 v o b e S R U B2 2 B

FE N — N A IR 200k ( ZERPVETER 7B )
BRI s &Rz A sV B PU ek, CLEREIEN T —

» AT A SE A (R S0 SEBL S i iz AT o A0 TR

X 5 S R/ IR ST AE Ay BEAE IR T 7 SR R B SR AR, B RE R Al A el B AR %
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7.3.6.5 HEE LR H]

N —

Increasing Phase Current (A)

[€taiank> torr > € tgLank P < torr > € tg ank >

torF >t Ak

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

Decreasing Phase Current (A)

A 4

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

B 7-13. 8RR IR SO I TR X

BIRE M S 2 HE 7 It HLF 55 B E —A lvalley BT RBHTERAE . LHEIRETER ligp B, WShE8EHEN
B, ERIAT haley , MAZEES topr BRI SEH . 183 T TAE R BRI F B 1, HA M
MOSFET #5538 , SOV MR BT | tope MRIEH G- FAE T 2R AR 4L

i3S TOFF 5] R Z 2 A U RS0 R BEAT e . SO0 F LI T4 € el 30N ITRIP.
R 7-8. RSB RE

TOFF R sE P BEGR T H IR S
0 19mA + ITRIP 1] 1%
1 19mA + ITRIP ) 2%
Hi-Z 19mA + ITRIP ] 4%
330kQ & GND 19mA + ITRIP [f] 6%

T GU AR 7 v AT DL AR S T R T, AT IR LR A R GRS . B RSV SO P E T R s K %
AT A e W IR IELE 5 R RS0, DALE FEL IR0 ARSI/ IR S0 . e BRSO H I B B AT A AR PWM R AR AT
AEEEZ N AL, B S0 F IR A £ K PWM SR | T BRI IT S5 e .

7.3.6.6 PWM 8501 1]

B e ML SLp R A, TOFF 5 UK BC &L P AT i 20 PWM SCITIN ), W03 7-7 Pl % S0 RFsh
A ORI [R] o 72 S ORI TRIBCELS |, BT ST I TA) 5 BDREAE. 10us AT G Bk i TA) 2 J5 A 30
&K 7-9. KM [R5 E
TOFF SRHTIN [A]
0 Tus
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R 7-9. XM A E (continued)

TOFF b 1Al

1 16us
Hi-Z 24us
330k & GND 32us
7.3.6.7 JHEERT ]

7E H Ml i ( SRS BTG ) J5 , I BN B 2K 78 P FE AT I8 N7 i B2 1 ol 220 — BB [A] (tgpank) - TH B
A TE] K 158 B PWM s/ NER B IS ] o 1 B 1E] K29 1us.
7.3.7 B 2R

BT — A A AR il N V518 MOSFET MR IRZh fa k. 75 ZAE VM A1 VCP 5] 12 18] 9 L AR TRCE — > e
BAEREREEY . IEAL | IETREEAE CPH #1 CPL 512 [R5 E — N & AR KIS LAY

U(?M
W
0.22 uF
VCP
CPH }
0.022 pF VI
— Charge
Pum 4]
Conifrol
CPL
Bl 7-14. TR ITHER
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DRV8424/25 #3H &R T — Nk tEfa 4% . DVDD fajEssnf R4 EHE. DVDD & Kl #{L 2mA )i
o NHRIRIEWIZIT |, 5 & E 524K DVDD 5] 55 % GND.

DVDD % HIARRAE N 5V. 24 DVDD LDO Hiifi f#Eid 2mA i, fr R 2 58 T %,

— |+ |.’_
|_1 oYDD BY, 2mA

— AT

: T
i -

& 7-15. HERER TER
B 7-16. ZMERIER TER

WK NS — HiERE =T (B Mx. DECAYx 8% TOFF ) , Ul BCEt4 N &R 3] DVDD 51 A2 kT
ge . WTEETE RN VM 5] B AL TARIR B R 45 H - DVDD Fak 228 1 |, IR A &5 N T i B FH 2% .
E NS | B4 H P N S8 R B2 FE Y 200kQ.

2% nSLEEP 3| I+ % DVDD |, 75 )28 41 To 1B H R A K .
7.3.9 B, =PRIV S5 BE
K 7-17 27 T MO. DECAYO. DECAY1 1 ENABLE 3| ¢ NG5 # .

¥

VDD

+
10pA

>
/§ §EDDHD +
—

B 717. ZH A A

K& 7-17 278 T M1 F1 TOFF 3| % NS5
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DVDD

i+

10pA —*-

» * =+

? %20{] kQ

_..._

L

_.,_

& 7-18. I HFEA S A
7-19 {7~ 7 STEP. DIR Fl nSLEEP 5| Ift% AN 454 .
DVDD

=

& 7-19. PR 5

7.3.10 nFAULT 5|4

NFAULT 51 EA P4 BN B4 2 5V, 3.3V 50 1.8V HLJE L. 4460 B bt | nFAULT 5 10K 28 12 4
RS B, AR s fF . 6T 5V B4y, nFAULT 51 AT E e — A s FE 2% 5% 4% = DVDD 5110, %FF 3.3V
8 1.8V L, A — AN R

Output
Es

& 7-20. nFAULT B] i

nFAULT

7.3.11 {RIEES
DRV8424/25 %8 0] 52405 Ik /R S . BT R R . i v FN s i P iq
7.3.11.1 VM X /&8¢ (UVLO)

e VM 5] A F I AT i e A5 B R ) UVLO IRME R LR, 25 T it R nFAULT 5| IR Zh K
o FERXMIELT , BATRSEEN . VM RIEFMAH ARG , SRR IEHEIZAT ( ALREI 82 1T IR nFAULT
S .
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7.3.11.2 VCP X /E#{5E (CPUV)

it VCP 5l JIR R TIN5 CPUV MUK LT |, #aZE AP A it JfK nFAULT 51 BISKEN AR T I MR L
T, AR R A RCIRE . VCP RIEFMEHA)E , SER IR IEH BT (LK 4% 2 17 FUBE A nFAULT 5]
fA)

7.3.11.3 L) 1R# (OCP)
A FET b A0 L I7T IR ) AL I 30 I % SR AR B 3 SR FR 19 48 FET RO AU 2 5 b L 98 PR o) 40 35 82 ) i)

i tocp , MEZMPA H Mo i) FET K nFAULT S1BISRSOR T ERXMIEOL T, A7 =8 TR A ROk
& R FAEPIFASF AT IBAT - B RWA B s Fl. 28 F SR ah & S AR

7.3.11.3.1 BifE %M

W2 DRV8424/25 [f) ENABLE 5l ¥ & N Hi-Z ( miBHPT ) , ARk i el l. R , OCP 1}
Jo B 222 S K nFAULT 51 IIBRE AR HLSE . — B OCP 61008 % | #44F 275N H nSLEEP & A7 Jik 5 =5 38
R E IR 81T .

7.3.11.3.2 I ER

DK DRV8424/25 1) ENABLE 5l B N T (>2.7V) , A ek EshE RN . EEAT , OCP FHifE
W25 1 968 nFAULT 51 ARSI AR o FEAI trerry I ARSI R JG , #3000 B 3 IR E IEH 81T
( HEHLIKBh &z 1T AR nFAULT 5101 )

7.3.11.4 #5EH47 (OTSD)

WS N AR L SRR (Totsp) » MIS2EH H MR AT MOSFET 328 nFAULT 5| BIBKZ AR P . 7EIX
FEOLS , AR SHEER . FOCHRYP nE R R B N I2AT - B e A B s . a8 S RFBhEs e
o AR

7.3.11.4.1 BifE kW

DA DRV8424/25 1) ENABLE 5 B A Hi-Z ( mFHPT ) , A Bei e Wi . T , OTSD &
P J ¥ 225 A OGS H 0K nFAULT 51 BV S A LS o 53 e 2 3 40 ) PR ABL O 2R3 (Totsp — Thys_oTsp)
FIEMELLRG , 220275 N nSLEEP & {7 ik ph sk Bh 2453 5 Tk & 1E #1847

7.3.11.4.2 BFHER

DK DRV8424/25 () ENABLE 5l B AR BT (>2.7V) , A ek FAshHERER . FEbEAT , OTSD it
JeF 22 AR B A i PR nFAULT 51 BIERS IR B o 45 22 3 3 B8 FR MBI 238 7 (Totsp — Thvs_otsp) FT
BEMECLTR G, 23S E IER 84T ( EVERSI2$E 1T HR M nFAULT 28858 ) ©

7.3.11.5 BEF L L
R 710, HEEAICE
vl %A Al E HiRkE  |HHF 2 SER BERMF  |[KE
B

VM %X JE (UVLO) VM < Vivio — nFAULT k] 7] ] (VsD\s/a[\)/D) < | B3 : VM > Vyvo
VCP & JE (CPUV) VCP < Vepuy — nFAULT K T T TAE Ef‘j{/ésfﬁp g

ENABLE S| nrAULT | s T | T T W
I (OCP) lout > locp =

ENAE‘LE = nFAULT | 25 T T T EFEIR © treTry

EN’:”B_;E = nFAULT | % AEFT] T TAE Wby
LT (OTSD) Ty>Trsp - o

ENA?LE = | nFAULT #J1) 29 TAE T E'EJJT' Tu<Torsp -

HYS_OTSD
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7.4 B ThRERL R

7.4.1 EEARAES (nSLEEP = 0)

DRV8424/25 #3444 i@ it nSLEEP 5| Sz HUIRASE BE . 24 nSLEEP 3| N HL ) , DRV8424/25 #3445 1k NI
IFEREIRIE R . AEREIRAE T | B2 H iGN MOSFET FIHLfR %2 . WAZi7E nSLEEP 3| ik T IEUs 2 5
it tgeep MIEG , 28404 BESE NBRIRBE A . R nSLEEP 5] 148 i H1°F , DRV8424/25 #%444x E 5hiB i HEAR
PR UATELI twake I TEZ G , 2800 A BEET S N A1 4%

7.4.2 1 (nSLEEP =1, ENABLE=0)
ENABLE 5|1 T J5 e 2% DRV8424/25 #af4. 24 ENABLE 5| I 9 % I | % b 3R ) 28 DL TH PR A 4

7
as

7.4.3 T{EBER ( nSLEEP =1 , ENABLE = Hi-Z/1)

2 nSLEEP 5| A& . ENABLE 5| Jlih Hi-Z 8, 1 H VM > UVLO R} |, S8t Nig /TR, waifE &t
twake BT Z 5, 280F A REET X N AU HE 2% o

7.4.4 nSLEEP S A7k

B R nT I PUE nSLEEP Bk i B o i bk 1) 58 B L ZIFE 20ps & 40us i), 4% nSLEEP 7f 40ps &
120us [PIE[A] 9 ERFFAHLT |, I8 BRRR | (HEs R A T Re 2 T , AT REACHT | nt P EH R (1623
B 7-21) o SRR 500 LA IR SO A D) REBR IR

NSLEEP
20 ps 40 ps 120 s
T | |
l | '
| [
| All faults cleared, I [ i i
l— _ —pe—All faults cleared, device may or may not shutdmvn—bH—Devlce shuts down (goes info sleep mode,_b
: device stays active | ) faults cleared by default)
| I
I | I
I | I
I | I
I | |
I | |
I | |
I | |
& 7-21. nSLEEP S {7 fik
7.4.5 IREIRRIC S

T T7-1 LR T B heesi.
R 7-11. EEERIC R

&4 BE H # DVDD &3 | HMR IR wig
MR 45v<vm<3ay [ MSLEEPSIR 3 S0 3 S0
nSLEEP 5| jiil
=1
TAE 4.5V <VM < 33V ENABLE 7|0 T TAE T TAE TAE
=1 8 Hi-Z
nSLEEP 5|
=1
A H 4.5V <VM <33V ENABLE | A H TAE TAE TAE TAE
=0
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8 oL FH AN SE it

NOTE

CLR R #8305 SANE T TR, T AR R AER e RSB . 20 P AR STif e T AR TE
TN 2P IR FFRE Bt AR RSt ThaEe.

8'1 }-\—\_\z}zﬁ%‘lg\
DRV8935 J& — ik B A R4 4 P i DU S S IS 2% o gt ml T IRsh— AN ks L. 2 ANE R B e R %
PO IR LR H1 3
8.2 HLAI N A
LR &SR nT TR & DRV8935. fEZMN A |, s F T 3k sh TUAMIE 28 55 1 4
27 26
——|crL NSLEEP |¢—
0.022 uF 23 25
_ lcpH N1 f——
1 24
22 WF 2 73
+ i VM IN3
0.01 F 3 2
—Vr PGND N4 fe——
:{7 45
l—wu-—lL ouT1
B 7 DRV 8935 20, 21 oVDD
P Y L E—— s ) - NG f—o
o g9 19
" ouT4 TOFF |—> R
10, 11 18
ouT3 VREF12
VM PGEND VREF4 R,
- 12 16
. VM nFAULT A
14 15 10 ko
GMD OVDD T
100 uF|+ 0.01pF DVDD  0.47 pF
& 8-1. L7 N FH R E]
8.2.1 Wit ER
# 8-1 HH T AR B AN S5
% 81. ®itsH
WIS H B A~BIE
FEL YR EE TR VS VM 19V - 29V
I R lout 1.5A
PWM Eﬁ% fPWM 40kHz
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8.2.2 FNW IR

8.2.2.1 P IEE

fic E DRV8424/25 #5405 — 0 75 Babf € T 75 M H AUV SR ARCE 00 . an S B b 8 FH 75 B4 5 S0, e i
KINZN fsrep KITTHEINE] STEP 5. il HAR LA L &, W RIS IERE . S OR AL AT LLSCRE H AR
o AEEH TR TR LR (V) BOPEEGON (ny) FIEALA D HEA (0 step) TR fstep

Vv (rpm) x 360 (°/rot)
step (°/ Step) xny, (steps / microstep) x 60 (s/min)

Fstep (Steps/s) = 0
(1)

0 step HIMEE T L HERINIEE R P aED T /bl Lo Bldn , N A R HL RS 22 0L 1.8° b Bt R b M e , Honke
£ 1/8 Wb R 9B 18.75rpm Y#e i . AL R 1, AT RATHE Y ftep /9 500HZ.

OB MO FI M1 SIIRCE | WLLE 7 8-2 shAU ML RE . BUb GBI | HHLESMT R, T
WP LG, (AT A ) S qop A B SEHILAR I 1 FBLES

R 8-2. b EHRNE

MODEO | MODE1 P77 520
0 0 100% HLJA 4253 ( WA AR G )
0 330kQ = 71% BRMADEE ( WikE kG )
GND
1 0 JEAEFR 1/2 ik
Hi-Z 0 112 353
0 1 1/4 353
1 1 1/8 it
Hi-Z 1 1/16 3
0 Hi-Z 1/32 3
Hi-Z 330kQ & 1/64 5t
GND
Hi-Z Hi-Z 1/128 it
1 Hi-z 1/256 ik

8.2.2.2 BT

e A EEREE VM G, SRR E trp . OUTT 1 OUT2 HiH Y ltrip HLUEHF
VREF12 5] Ik #0] , T OUT3 #1 OUT4 4ith i) ltrip T VREF34 5l IHE T4 . A IMEH PR A5
5 ltrip : ltrip (A) = VREF (V)/1.32 (V/A). 8 7E DVDD 51 ANzt 2 A B s B4y JE 8%, T LAY VREF HL R
BEATHRAE . P VREF SIBITT DUESEIE—i , AMONATA (U4 ) i tissE g2 AR 1R 1) ITRIP HL

8.2.2.3 HH =
DRV8424/25 #% 4 3 # N M A A (28 =, Wi{Iq3) Fiom. 4 LS 4H F iRk B s R B i B (lymip) B
DRV8424/25 47 topr WAl UK G4 B T /SRl s B R b i SRR N o tope 2 )5, BT IR B B BOT 46

GUID-6D0696F1-B69E-4D1F-BE94-716583E3C98A#GUID-6D0696F 1-B69E-4D1F-BE94-716583E3C98A/
SLVSD394197
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8.2.3 ML

B Rl A REO O RO AR M AT

f—:}w

[Rele |
8.2, RAEWRESCEEBIZLT 00 18 bt

L AR A A A O

@ 8-3. %’ﬁaﬁﬁﬁﬂ’éﬁﬁﬁ?ﬁ‘] 1/8 ﬁﬂlﬂ?lﬁ

AL

B il
& 8-4. %’ﬁaﬁﬁﬁ@’(&ﬁf‘ﬁﬂﬁd&?ﬁﬁ 1132 bt

Y A R

QBS%&ﬁﬁﬁ§EﬁT%1Bzﬁ$ﬁ

N

lse%&ﬁﬁ&&ﬁﬂaﬁ?%uneﬁﬁﬁ'

,9

C

A\ /7<\ /
S N

E&7%&ﬁﬁm*ﬁﬁ?muxeﬁ$ﬁ
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8.2.4 M H

ZER A T AR TR BT AN G IR AL TS

8.2.4.1 LiFFER

SIPRIFEH = A B - FIIFE (Pconp)s TFRIFE (Psw) FERA HL T THAE S EI T EBHE (Pq).
8.2.4.1.1 5@ RFE

NFEEHFANEBZNEINTS , EREBENET — A EFRE FET 5 — AR R FET. S@EFE
(Pconp) Mk T HNLATE TR (Irms) PA L =M (Rpsonny) AR (Rpsone)) HI-SE BLBH ( 41{9} P ) «

GUID-A7A09B58-5212-4E15-969E-0CCO03CF75CD#GUID-A7A09B58-5212-4E15-969E-0CCO03CF75CD/
T5102272-187

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

(21} ik B T {20y f B R o B R A 1 5 38 4 FE . GUID-3F4FF2C6-E63F-43FA-89CA-
B7E1CE7F8DE1#GUID-3F4FF2C6-E63F-43FA-89CA-B7E1CE7F8DE1/SLVSD398116GUID-
A7A09B58-5212-4E 15-969E-0CCO03CF75CD#GUID-A7A09B58-5212-4E 15-969E-0CCO03CF75CD/
T5102272-196

PCOND =2X (IRMS)2 X (RDS(ONH) + RDS(ONL)) =2Xx (2A/ N, 2)2 X (0165 Q +0.165Q ) =1.32W (3)

NOTE

XA STy 2 BT S R RIR S, R BE £ e 2 S R s N AR 8 FET Sl s PH . 4075 S8 v
Wit S, SRR DT FET S il R A 20

8.2.4.1.2 FF ikt

B PWM JFSCH 218 1 1) D 2R P FE LR T 4R 2 (tor)s HRUEHLE . HHLIS 7 M FLR AT PWM 0 . A H M
FEER SO § S N TS A O (15 0 £ SO 2 A7 - /A W I IR} A {4} Bt 7w
GUID-84AD3657-14FB-49FF-8D9C-634D88681C5F#GUID-84AD3657-14FB-49FF-8D9C-634D88681C5F/
T5102272-192GUID-84AD3657-14FB-49FF-8D9C-634D88681C5F#GUID-84AD3657-14FB-49FF-8D9C-634D8
8681C5F/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 FT trar_pwm I ATHULUE Vywl tsre FFHIRFEARNSFSHUS |, Fis PWM 5% 04 30kHz , &4
H #f A IEIARFE N

Psw_rise = 0.5 X 24V x (2A/ ¥ 2) x (24V/240V/ps) x 30kHz = 0.051W (6)

Psw_raLL = 0.5 X 24V x (2A/ ¥ 2) x (24V/240V/ps) x 30kHz = 0.051W 7)

FETH D HE LIRS & B BT R AFE (Pow) I, HU_ETHIR T R 450066 (Posw rise) 1N BEIF R TFSSHFE (Psw raLL)
Z P

PSW =2X (PSW_RISE + PSW_FALL) =2X (0051W + 0051W) =0.204W (8)
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NOTE

ETHE (trisg) AR BRI E] (trare) ITHSEEI I T ISR R M ARUE (tsR). XS ETH 2 B8 AL I LR
IR EAERAT RS AR A T AR A o

TRt 5 PWM JFCHiZ s EEL . — AN H H ) PWM SR B R T BIF B s . LR B . R
FHL ) 3% P R S TR 18] B8l R VAL (0 TR RE IR PR SO i B A 5 ) .

8.2.4.1.3 I TH ARG RN THELFE

FIR OB A IR IR BT A W N AR -

PQ = VVM X IVM (9)
RNHRAE , 715
Pq =24V x 5mA = 0.12W (10)
NOTE

THEF S T ARE T A IR AR AR (lyw) o B T BV L IR R 34 A

8.2.4.1.4 HIThEARFE

BMEBAE (Pror) ZSFHEME. FRBEMBES I RN, WS Prx.
GUID-3752FE36-5918-4EBD-9FDD-18ED839FB102#GUID-3752FE36-5918-4EBD-9F DD-18ED839FB 102/
T5102272-195

PTOT = PCOND + PSW + PQ =1.32W + 0.204W + 0.12W = 1.644W (11)

8.2.4.2 B E
W R EEIR B Ta MR IIREFE (ProT) , WEEE (Ty) FIHHEARA : Ty=Ta+ (Pror XRoa)

1E—ANFi4 JEDEC 451 4 2 PCB 1, RJH] HTSSOP $ 34 ()45 EHEE I (R ya) A 31 °C/W , 1K H
VQFN Ff 258 4 40.7 °C/W.

B 25°C , U] HTSSOP H A& HI45 TR

T, =25°C + (1.644W x 31°C/W) = 75.96 °C (12)
VQFN M 250mA

T, =25°C + (1.644W x 40.7°C/W) = 91.91 °C (13)
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9 FEIFFHIREIN

DRV8424/25 #3{4- 7 {E 4.5V Z 33V [ A BIE L (VM) Y N IEW THE. DA7ERA VM 5] AL BCE — AN 3iE
HE AN VM ) 0.01uF PR AR | ZHASER A E5E DRV8424/25 284F. A , VM LA ZIE — 4> K=
HL ¥ 4% o

9.1 KBEEHAE

Bt & A& ) R KB E A RIS RGP EBER K. HEZHREEREFEYE LG8, HE A
FIX S M A R R

A R A IR T2 MR &R, B

o HHLRG T K5 IR

o ERYR I L RN HEL IR IO B

o HLIEATHLL R G822 0] A 75 A R

o RAJHESZI RS0

o [EHAHENZRA (FRIER. ThIER. Dbl )

o HHLHIBh

FEL YR RN LB B 2R 40 2 1) 1) FELJEORs R ) LI vl AN FEJRARAL R . I R R K R AN, RGUE DL EAR
A1 7 A BT AR P LR AS A B ) AR e R . Al RS 2 R R R, L R R E , AT RAER
TR H I

iR RIEE A HEVUE |, BEFEEMT REGHMR KN K NEF I RERERE,

KAEBHENGE EIEN ST TR , UEENUR A8 B L B4 IR IR OLG

Parasitic Wire

Inductance
Power Supply ¢ Motor Drive System

™1 i

<+> I i Motor
— N Driver
’ A
GND

Local IC Bypass
\ Bulk Capacitor Capacitor
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10 Fi =
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 RN VM R B ARG VM 5] 1552 22 PGND. 144407 DU HfE L2 .

WAZRAE CPL Al CPH Bl 2 [A] & — /MK ESR M ML . B UUEH — AN ME N 0.022uF . ZiE HLE N VM [
ReEin ol B E .
WZRAE VM FT VCP 5|l [a] i B — /MK ESR Fg& 7. BV —ANE AN 0.22uF . #iE BN 16V I H
ResEin 5 Mk E .

i ESR P& % 45K DVDD 5] 55 # 3kt @A — DoAY 0.47pF ., BUE SN 6.3V A4S

(o 3 R LN

Ao KRR

BB AR

PN
] geE

5| JCE -

HUAJR RS DUERL B R G .

10.2 A5 Rzl

|~y |

0 O
10 O,

o

+ 022 F
\\

-

Moo

0.0 pF

5is
T

=]
&
=

0.01 pF -

& 10-1. HTSSOP 7 Rl

¥
o

0022 pF

TR

2
g
=]
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1

o

022 yF 0022 pF

A -

0.01 pF E E H E

1
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-

0 O
0 O . ...........
RO O Q
e Q O O
= 000
o mm| T
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09 Bl B
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11 BSOS R
11.1 FER4EE
R T BRI R . RIOIE R AR SCRY  SCERAIRE X SRR BN | DAL BT R U 1]

£ 11, R
= = yA: AN BARHE T HAEA4 SRR X
DRv8424 mili b A mikat miitbab midib A
DRV8425 midi b ab s kA s Ak miibab i

11.2 RO EFTE R

SO EPER |, 75 SHIE ti.com.on LR SOOI B B I @ AIZCHATIENY |, RV AT A R
B E S E . AREREAEE | EEE M ORISR & BT P il .

11.3 #:X &R

11.4 Bk

A B bR N % B T & B
1.5 BRBEES
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12 HLB. BTG R

PR DU S AU, BRI TS B X5 B R R e a R Aol o A . B in 25, A AT ER
HAGR SR BEATIETT o 75 SRES St R i 0] B8 S hiAS , 338 2 Bl 22 00 B A
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PACKAGE OUTLINE
RGE0024B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

05
0.3
PIN 1 INDEX AREA {
4.1
3.9 03 f
0.2
DETAIL
OPTIONAL TERMINAL
TYPICAL
1 MAX
uﬁ } -
2X[25
rmz 45+0.1 »‘ ﬂ ©02)TYP
\
,—EXPOSED
SEE TERMINAL THERMAL PAD D
DETAIL |
\ 13
\
2X SYMM
-—¢
1 18 {
0.3
2ox 24X 075 o
0.1 [Cc|A[B
PIN 11D * 0 o%
(OPTIONAL) :

4219013/A 05/2017

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.
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RGE0024B

EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

24X (0.6)

TYP

fE

-
24X (0.25) Z’Cb
(R0.05) @

gl OO s

(0.975) TYP

SCALE:15X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
s SOLDER MASK
METAL ; " OPENING
| I
| I
EXPOSE w ‘
METAL " —soLDER MasK EXPOSED—" () METAL UNDER
OPENING N SOLDER MASK

|
|
(3.8) ﬂ‘

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4219013/A 05/2017

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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RGE0024B

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

— 4X([@1.08) [
N T—T(O.M)TYP
e AR T
Ltb s |l —
= ol Q?
24X (0.25) | li,,_, 4
(R0.05) TYP ! ! (0.64)
VLI I S N SR
D RE
(3.8)
-5 l D
ZOXﬁ{ \ i} (D i}m
SE‘ ‘ ‘
a6

78% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

SYMM

¢

|

\ |

i 7 | 12
|

| (38)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 25
SCALE:20X

4219013/A 05/2017

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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PACKAGE OUTLINE

PWP0028M PowerPAD " TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
@ 62 TYP
PIN 1 INDEX
AREA f 26X
— =
— ——
— — j
— —
— —
— —
56— —

NOTE3 | —
— —
— —
— —
— —

N — =
15
28X 0.30
B 45 | 0.19
43 [¢[01@[c[A[B]

SEE DETAIL A

i?/“\ (0.15) TYP
N =

2X 0.82 MAX
NOTE 5
14— —115
— r 2X 0.825 MAX
1 NOTE 5
==
—d Y —]
— — GAGE PL
405 C— —
3.53 —] '\\:]
— = THERMAL
— —  PAD
— T —1
— — DETAILA
—] — TYPICAL
) — —128
le3.10 _ |
2.58
4224480/A 08/2018
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.
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EXAMPLE BOARD LAYOUT

PWP0028M PowerPAD " TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
(3.4) —=|
NOTE 9
(3.1)

METAL COVERED

28X (1.5) SEMM /" BY SOLDER MASK
f 1 I L ””” vl
| " !

2ox(048) [ - CI02 e pemaus
J:;j I I |
(R0.05) TYP s T -
| | |
B i[o ol [IB‘
26X (0.65) E ! T @ I)s)
SN | G SR 1 s o
o b ol L _ NOTE 9
SOLDER MASK ! | % (1.2) TYP
DEFINED PAD 1 (L ol .
\
/l\

&)
&

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 8X

SOLDER MASK:
OPENING‘\ METAL

EXPOSED METAL

0.05 MAX
ALL AROUND

NON-SOLDER MASK
DEFINED

(PREFERRED) SOLDER MASK DETAILS

METAL UNDER
SOLDER MASK‘\

—

SOLDER MASK
/ OPENING
‘ =)
\ *~——EXPOSED METAL
4\& 0.05 MIN
ALLAROUND

SOLDER MASK
DEFINED

4224480/A 08/2018

NOTES: (continued)

. Publication IPC-7351 may have alternate designs.

. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
. 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 SLMAQ004 (www.ti.com/lit/sima004).

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

or tented.

Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged

i) TExXAs
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PWP0028M

EXAMPLE STENCIL DESIGN

PowerPAD " TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

(3.1)
BASED ON
0.125 THICK

STEE

CIL

—METAL COVERED
BY SOLDER MASK

N
©

|

(4.05)
BASED ON
0.125 THICK
STENCIL

|

InAoneRReAnan

15

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

THICKNESSES

SCALE: 8X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 347X 453
0.125 3.10 X 4.05 (SHOWN)
0.15 2.83 X 3.70
0.175 2.62 X 3.42

4224480/A 08/2018

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.

{f
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PACKAGE OPTION ADDENDUM

27-Aug-2021

PACKAGING INFORMATION

® 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 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

Addendum-Page 1

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)
DRV8424PWPR ACTIVE HTSSOP PWP 28 2500 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 DRV8424 Samples
DRV8424RGER ACTIVE VQFN RGE 24 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 DRV m
8424
DRV8425PWPR ACTIVE HTSSOP PWP 28 2500 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 DRV8425 Samples
DRV8425RGER ACTIVE VQFN RGE 24 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 DRV Samples
8425
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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
RGE 24 VQFN -1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

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

4204104/H
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PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Ifi s L&
05
0.3
PIN 1 INDEX AREA—] 1
4.1
3.9
0.3 f
0.2
DETAIL
OPTIONAL TERMINAL
TYPICAL
1 MAX
1o =
0.05
0.00
~— (28]
(0.2) TYP

,—EXPOSED
THERMAL PAD 0

13

SEE TERMINAL
DETAIL 5
T NE

()
S
25 -t -
28 D,
.
— -
2xfosH |/
24
PIN 1 ID
(OPTIONAL)

19 0.1@ [c[alB
& 0.050%)

4219013/A 05/2017

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.
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EXAMPLE BOARD LAYOUT
RGE0024B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

[2.45)
SYMM

Innd_ -
ﬁf}%ﬂ@ a B .

2ax “"25”5@ ¢ —
a-gee .

25 %*#SQAM
|
B

TYP lo--"o—
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:15X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
o SOLDER MASK
| METAL | fOPENING
| I
| |
/ ‘
|
EXPOSED T __SOLDER MASK EXPOSED—", /kMETAL UNDER
OPENING Nt SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DRRINED
(PREFERRED)

SOLDER MASK DETAILS

4219013/A 05/2017

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
RGE0024B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

—= 4X (1.08) =
(0.64) TYP

24
24X (0.6) {J*B‘E %E}«B»G 7777777 —
195,
r
24X (0.25) I:D
(R0.05) TYP ! 060
SYMM C!j T | [I] TYP

qu | ) [Ijj (3.8)
=

-

i
|
)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 25
78% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4219013/A 05/2017

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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GENERIC PACKAGE VIEW
PWP 28 PowerPAD" TSSOP - 1.2 mm max height

4.4 x9.7,0.65 mm pitch SMALL OUTLINE PACKAGE

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

4224765/B
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