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BAEREFERRL . 1/256 {4253t STEPIDIR ¥ OFE fe AR E AR K
DRV8424/25 30 i X)) 3%
1 i 3 Ui

« PWM HeE it LUK Bh 2%
- fAj¥Af) STEP/DIR #2211
- I 1/256 FIfb i o FE RS
o BRI ThRE
- JC RS A FRE
- 5% JEE AR R
o BEEMFEIREIAR . [ e 18 AR A T ik
o TAEHJEHEE 4.5V & 33V
ﬂ%E RDS(ON) :
- DRV8424 : 24V, 25°C i} 330mQ HS + LS
- DRV8425 : 24V, 25°C i N 550mQ HS + LS
 BAFHES mAERAE
- DRV8424 : 4A I&{H. 2.5A JEFE. 1.8A ¥y
R LA
- DRV8425 : 3.2A I&{f. 2A &, 1.4A ¥
R HLIR
o HUUR 5] X 5] S
- DRV8426 : 33V, 900mQ HS + LS
- DRV8436 : 48V , 900mQ HS + LS
- DRV8434 : 48V , 330mQ HS +LS
o A E ISR TR PWM ik
- 7us, 16us, 24us i 32us.
s 1.8V, 3.3V. 5.0V ZiEHA
o LHRIEIRBL (2 1 A)
o EH TR T (EMI) BRI S
o NBREEE RSN RS
o PRIREE
- VM R JESiE (UVLO)
L ff 52 R JE (CPUV)
A (OCP)
W (OTSD)
HUECR A H Y (nFAULT)

2 NH

©  JTERHLA A

*  ATM FggebHl

© gigWles

© BEMHRE

© AR AL

o L) Bl A
« BTN

* 3D 4TERML

DRV8424/25 ;i T T A1V 2 287 FH ) 25 32 B AL B
Bay. ZarFEPIA N (B IR MOSFET H #3xz)
By A 4y FE A% DR R I H U SRR B T E e 4 AR
. DRV8424 W] 3Kzl 2.5A 113 & A2 4t H R ;
DRV8425 mJIKA) e i 2A s & A2 iR ( BOk T+
PCB i%il ) -

DRV8424/25 X P # AL E N 4244, TG 7 A48 F A
MR Ih R BN FL RS | R4/ N T PCB AR IFFAE T
RGRA . IXECEAE I REAE R RE R . DU, P2 A
TR A TG T 2 () AT IR B A PN 5 PWM HLIR 5
Fo BRLRM AT IE T B SR S B R H R R
e, T EHLAR AN 2 A RS AT M AT ek B ML AT
[ g 7

i Byl 5LF) STEP/DIR $2 11, L3 ik 4h s 2 i 2% 4 22
LR T AR B R . X R R i B N R
HEREE , WA R 1/256 ok R S AT . %
ZeFiE % ) nSLEEP 5| B4R LK Th 48 BE AR AR 2
AR R B © BIRR K. AT R .
T DL Ry, RSB nFAULT 5] i #
7INo

SEEED
BFES EoE3 BT (R )
DRV8424PWPR HTSSOP (28) 9.7mm x 4.4mm
DRV8424RGER VQFN (24) 4.0mm x 4.0mm
DRV8425PWPR HTSSOP (28) 9.7mm x 4.4mm
DRV8425RGER VQFN (24) 4.0mm x 4.0mm

(1) WF 7 AEpTA T R, TS BB R AR R T T
Ko

45033V

|

DRV8424

STEP

I
DIR Stepper Motor 25A
Driver
1

nSLEEP

ENABLE * s
( smatture )
= nFAULT Protection 25A

1/256 p-step

Controller

T AL B 2 1

ARG AENTTRRI , RAH R TP s P SORARIE R

PARA = s O 2L . A 5@ B 5 SRR I Bl (R 2, 7 )
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A2
T HFEE et 1 T4 BEAETRERE TR e 33
2 BT ettt 1 B RIS HE oo 34
B T e 1 B N B R et e 34
R SAN ik sk Tus SO ORORT 2 8.2 BUIRI R FH oot 34
B B B B AT BE oottt 4 O EETEAHTERRL oo 39
B BT e 7 9 R R e 39
8.1 L I R (B oottt ettt eae s 7 A0 A R ettt ettt ettt ettt 40
B.2 ESD 2 oo 7 101 A BB R e 40
B.3 I IB AT 2 ettt 8 10.2 A1 T TR et 40
B4 PP BEAE e 8 M B RS T e 42
B.5 HL T oottt 9 11 R BT e 42
6.6 23 EBRIT T TEIR oo ee et 10 1.2 BEOCRE T T E oo 42
B.7 HLTUIENE s 11 11,3 R I TE e 42
T REAHBEET oo 14 118 BB e 42
TAREIR oo 14 1.5 BB e 42
7.2 THBETTHERE e 15 12§ EHEAETIEE oo 43
T3 EEPEBEI oo 15
4 13T itk
bE S s 17 N N AR T = R e ] e N R R N
Changes from Revision B (May 2021) to Revision C (July 2022) Page
o FEHT T HTSSOP FI QEFN AR TR ettt ettt e e e e et e e e e e et e e e e eeeenaan 40
o E T IR BB T R T T g o oottt 42
Changes from Revision A (October 2020) to Revision B (May 2021) Page
I N e A L O =L L USSP USROS 1
I e A R e Tk URPPRUR 17
o R T B T Rl o ettt ettt re e ans 43
Changes from Revision * (2020 4£ 5 A) to Revision A (2020 £ 10 A) Page
I R s by B i TSRS 1
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BB E
PR Rps(on) (HS +LS) (mQ) A EHREREERR (A)
DRV8424 330 25
DRV8425 550 2
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5 5| BIEC B MT) g
- ~
0O
VCP [ ST T T 1 28] CPH
vmiz] T Eafe ]
PGND[5] | | [28] nSLEEP
AOUT1 2] | | [z] ENABLE
AouTi 5] | | [z DIR
Aout2(s] | Thermal : 7] STEP
AOUT2 (1] : L
BouT2[(s] | | [z DECAYO
BOUT2 (2] | |  [=) DECAY1
BOUT1 (| | | [ TOFF
BOUTL(m| | | @™o
PGND [ : : 17] VREF
VMG | [msInFAULT
GND 1] —_——_—————— < [E1DVDD

A 5-1. PWP PowerPAD™ 3543 28 5| fil HTSSOP {if#L &

4
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VM
PGND
AOUT1
AOUT2
BOUT2
BOUT1

[N N]
b @

S EfzgaS¢e
= O T B — N TT R
CRERERERERERERR
(1] [18]
2] ,f"____hw, [17]
E |Therr'r|a|| E
2] | epab | [
= D m
B 13
WEHERERERERERY
0s 29 K u
=S &2 5¢
2 "Eg:

STEP
M1

DECAYO
DECAY1

TOFF
MO

K] 5-2. RGE #% 24 3/} VQFN ( &M EHPIER ) WIE

* 5-1. 5 jizhAe
1
NO. 110 e vl |

# HTSSOP VQFN
AOUT1 4.5 3 0] Lingas Zelll A ft . EREL LS .
AOUT2 6.7 4 0 i SR A B, ERERE LS .
PGND 3. 12 2.7 LR YRR . R R G Rt
BOUT2 8,9 5 o Linfas SR B Hirt . EERE LSRN
BOUT1 10. 1 6 9] gy el B fit . EREL LS
CPH 28 23 - HRTEE AT . 76 CPH 3 CPL X [Al&EH— ANl B E A VM 1
CPL 27 22 & X7R 0.022uF Wg#s 7582,
DIR 24 19 I HIN TN BB R ESHITTR ; NE R ERE.

N BHACHE PG AR BESE SRR s
ENABLE 25 20 ! WA \DVDD. i##4 iz OCP Fl OTSD M.

. WY, B EAEN047uF ZE 10 F. FiEHREN 6.3V B

DVDD 5 10 © B 140V g XTR M A BiE B % GND.
GND 14 9 N/ B, ERR R M
VREF 17 12 s B e BN . By 3.3V ( 4T DRV8424 ) il 2.64V ( *f

F‘” T DRV8425 ) . DVDD A fl Tl FLBH 43 2342 4 VREF.,
MO 18 13 N

LD WD B S . BB DR P R R R .
M1 22 17
DECAYO0 21 16 N i L N

! A | SERBURLE SN, WEBERBR (B 736 35 ) .

DECAY1 20 15
STEP 23 18 I N I LIRS FERR AT 2D W R H .
VCP 1 24 — EEN T . ¥ X7TR 0.22 uF 16V & A S %S VM.
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# 5-1. 5| [TI8E (continued)

3l
NO. /0 el L]
S HTSSOP VQFN
" ) 13 s B g | BV SEBEILRIE , JA P 0.01F IR %% (
: : R Bl ) B/ M VM (107 B 7 S35 ) PGND.
N L L 0 O SR I T AP o W
TOFF 10 14 WA o bR S0
UL 5 » S — zﬁ%a MR A F e B (B T ; FFIRa th 7 E A L
N e R T e R aUE N T
nSLEEP 2 21 WA emBieBS s 8RR, nSLEEP A P kA i a b
PAD - - - - MR AL, e B R G M
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6 HA%
6.1 48X | K EUEE
E E AR RS W ARV B Py (B S A ) ()
B/ME BOAfE| AL
IR HLE (VM) -0.3 35 Y
R ZE L JE ( VCP. CPH) -03 Vym + 7 Vv
AR A F S 51 (CPL) -0.3 Vum \%
nSLEEP 5| Jifi#8 )% (nSLEEP) -0.3 Vum Y
PN K 5 HE (DVDD) 0.3 5.75 \Y
P3| E ( STEP. DIR. ENABLE. nFAULT. DECAY0. DECAY1. TOFF. MO. M1) 0.3 5.75 v
FRIR I B (nFAULT) 0 10 mA
SR N 5] IR (VREF) 0.3 5.75 Y
FEALAR T A S ( AOUT1. AOUT2. BOUT1. BOUT2) -1 Vyw + 1 Y
75 100ns 77 4 5] i HLE ( AOUT1. AOUT2. BOUT1. BOUT2) -3 Vym + 3 Y
IEAE IXE LI ( AOUT1. AOUT2. BOUT1. BOUT2) 2 PR A A
TAEMETRSE | Ta -40 125 °C
BATEER , T -40 150 °C
WAFRE | Tetg -65 150 °C

(1) R H 20 A HE A T PN RE T RE 20T S AP UK AR o XL 5] i A AR B e H

T2 2 R (T FOAMEAT E A 1 T RS IEHAZAT o AN ) Ak 248 50T S50 R AUE 264 T T

RIFAFIRE AR LA AT T LUK
BESRUMA AR IF I AT S b

6.2 ESD &%
18 Hhr
NI AT (HBM) | 7454 ANSI/ESDA/JEDEC JS-001 +2000
V(Esp) | #HLBCR PWP £/ 511 (1. 14. +750 \%
7o BB E R (CDM) |, 4 JEDEC #Mil JESD22- C101 15 fi1 28 )
At 5] +500
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6.3 BIUBIT&M

5 HARE KGR T I CARIR VG NS (BRAESA )

B/ME BANE| B

Vym AR IER (( BLUR ) 3847 B LR H R 3 45 33 Y,
Vi o R TUNEZNI 0 55 \Y
Vyrer | VREF HLJE (DRV8424) 0.05 3.3 Y
Vyrer | VREF HiJE (DRV8425) 0.05 2.64 v
fstep | MMM STEP {55 (STEP) 0 500(" kHz
Ies FLMLIEFL T (xOUTxX) (DRV8424) 0 2.5@ A
Irs FLIE =L I (xOUTxX) (DRV8425) 0 2(2) A
Irms HL LI 5 AR LR (xOUTx) (DRV8424) 0 1.82 A
lrms R T IR LI (xOUTx) (DRV8425) 0 1.402) A
Ta TAEPR SRR B -40 125 °C
T TAEL R -40 150 °C
(1)  STEP %A\ TAEMi & Al i 500kHz , {H R G4 58 52 B L S 4R bR

(2)  AUESF TFER PR E

6.4 HMEREERE

DRV8424/25
iR PWP (HTSSOP) RGE (VQFN) YA
28 B 24 5|

Roja  |45EHEEHMA 31.0 40.7 °C/W
R yc(top) | 4B A15E ( THHR ) #AME 25.2 31.8 °C/W
Rogs  |4ZHERBAME 10.8 17.7 °C/W
YT 45 B TARAES 3L 0.4 0.6 °C/W
LN 455 W SRR IE S8 10.7 17.7 °C/wW
R yc(boyy | A 2417 (RS ) #ABH 33 4.7 °C/W
(1) ARMBARIEARMELAEE | WS (LFHEAIC HEATGIR) B
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6.5 HASRF
HAMEHETE Ta = 25°C H Vyy = 24V A4 NHIME. BRAESE U, B IATE RAE SRR T/ A4 N RIRIE.
5 WREH BAME OmEE BkM] i
BEJREE (VM. DVDD )
lym VM TAF H I L3 ENABLE =1, nSLEEP =1, THHLf#k 6.5 mA
lvma VM RHRASE LI L nSLEEP =0 2 4 A
tsLeep PAHIGHS 1] NSLEEP = 0 ERIRE 120 us
treSET NSLEEP £ 1 ik NSLEEP ik H1-T- & i& bR i b 20 40| us
twake Ao R B (1) nSLEEP = 1 Z# 1 #H 0.8 12| ms
ton JT-3E8 I ] VM > UVLO % Hi 54 0.8 12| ms
ten J P 1] ENABLE = 0/1 Z 4yt #44t 5/ us
TAMER G , BV < Vi < 33V 4.75 5 5.25
Vbvbp PR 8 e s 4% HL ——
TAMEBGR , Vyw = 4.5V 4.2 4.35
BI#Z (VCP. CPH. CPL)
Vep VCP T{EHiE BV < V{27}VM{28} < 33V Viym + 5 Y
fcp) B R T AR Vym > UVLO ; nSLEEP = 1 360 kHz
B EFH A ( STEP. DIR. nSLEEP)
Vi AN ZHAC T R 0 0.6 \%
Vin N R T R 15 55/ V
VHys N IB AR IR i 150 mV
I TN ZHRAC AT IR Vin =0V -1 1 unA
Iy BN IZ T R ViN =5V 100 uA
= P4 (MO, DECAY0. DECAY1. ENABLE )
Vi N TE R T #EHEE GND 0 06| V
Vi2 I PNEAE LN Hi-Z 1.8 2 22|V
Vis g NI e T LR %% DVDD 27 55| V
lo iR M RE A2 10 BA
P ESPHI ( M1, TOFF )
Vi N TERR A T #EHEE GND 0 06| V
Vi2 330kQ + 5% % GND 1 1.25 14| V
Vis N e PR P Hi-Z 1.8 2 22| VvV
Via NI R 1 T FLR ##% DVDD 2.7 55| V
I L B e OAZE N Y 10 nA
#Hl i (nFAULT)
Vou B R P HUE lo = 5mA 05| V
lo i 32 e TR LA -1 1 uA
LIRSS Y (AOUT1, AOUT2, BOUT1. BOUT2)
T;=25°C. lg=-1A 165 200] mQ
Rosonny | il FET S@ B (DRV8424) | Ty = 125°C. o =-1A 250 300 mQ
T,;=150°C. lg=-1A 280 350 mO
T;=25°C. lp=1A 165 200 mQ
Rosony | &N FET S5@ ikl (DRV8424) | T, = 125°C. Ip=1A 250 300 mO
T;=150°C. lp=1A 280 350 mQ
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AREHAEAE Tp = 25°C H Vywm = 24V (A THOE. BRAESA U, & IUPTA FRAG AR AEHERE TAE AT T PR {E

ZH R A B/ME HAE BAE| AL
T,=25°C. lp=-1A 275 330 mQ
Rosonty | Ffll FET S@ B (DRV8425) [T, = 125°C. Ip=-1A 410 500 mQ
T,=150°C. Ip=-1A 460 580 mQ
T,=25°C. lp=1A 275 330 mQ
Rosiony  |1&M FET S@HLBH (DRV8425) [Ty =125°C. o= 1A 410 500 mQ
T,;=150°C. Ip=1A 460 580| mo
tsr R Vum =24V, o= 1A, 7E 10% % 90% 2 [l 240 Vius
PWM Hiji#4] (VREF)
Ky PSR 25 VREF = 3.3V 1.254 1.32 1.386| V/A
lvReF VREF {Hihif it VREF = 3.3V 825 LA
TOFF =0 7
TOFF =1 16
torr PYWM I T TOFF = Hi-Z 24 ns
TOFF = 330kQ % GND 32
lo=2.5A , 10% % 20% HLJi % & -8 12
Alrip RN lo=2.5A, 20% % 40% Hi % E -7 71 %
lo=2.5A, 40% % 100% HHEE -5 5
lo.cH AOUT FI BOUT Hiji L lo = 2.5A 25 25| %
PRI LB
VM F}% , UVLO F[% 4.1 4.25 435
Vuvio VM UVLO % Y
VM b7, UVLO b7t 4.2 4.35 4.45
VuvioHys | KIEIRH FE TR EEIE 100 mvV
Vepuv HL ] 4 K VCP T ; CPUV i Vym + 2 Y
locp U/ S TMAAEAT FET [T (DRV8424) 4 A
locp AR WAAEMT FET (8% (DRV8425) 3.2 A
tocp ISR [ 1.8 us
tReTRY 3o v A T 4 ms
Totsp R WAL FE T, 150 165 180| °C
Thys_oTsp | R WHR WAZIREE T, 20 °C
6.6 7 AR PR
JAIBRAE AR AEAE Ty = 25°C H Vi = 24V 205 PR, BRAESA UL, 3500 A BRAG AR /& 70 HERE TAEA A T PR .
NO. B/ME BOANME |  EAfZ
1 |fstep kA A 5000| kHz
2 |twHsTepy | BkrEZERTIE] , STEP &P 970 ns
3 |twisTEP) Jik P Rp et E] , STEP K HF 970 ns
4 |tsypir, My |WHERA , DIR 5t MODEx % STEP L7t 200 ns
5 [tyorwmx |PRFEEIE , STEP EJF% DIR 5% MODEX 284k 200 ns

(1)  STEP $i A\ TAEMR IR & W& 500kHz , 1B ARS8 %6 52 bl 5 s fR
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STEP
|
|
|
|
|
DIR :
|
C
|
H—Fl'i—l"l
@Te
|
& 6-1. STEP A DIR Bt &
6.7 JLAURE
Z.4 5
— Ta = -40°C — VM =45V
— Ta=0C — VM= 12V
LI| 1, =350 225 — WM = 24y
—— Ta=85C — VWM =35V
m | —— Ta=1252C
% 18 / g 175
£ 175
E .. :
3 L) S —
P I I == I
&= 14 w ™ ||
25
1.2
. g/f{ 1
0.8 or -
o - - N - ) 2 0 20 40 &) B 100 120
5 0 551-F'F'r5-’ ‘:?jlba" n._:’j e 35 Ambient Temperature {*C)
g vy
- B e
) 6-2. AR Ha 5 R R (K R  6-3. FREB IR SRS XK
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Supphy Voltage (V)

& 6-6. 1&l Rps(on) 5 RIFHERIKR R

4 4
— Ta= — WM =45y
— Ta= — VM =12V
o — Ta= - — VI = 24V
25 — Ta= 5 — VM=V
T.=
T as 2 s
E ] E 35
E E -
E =1
5 385 "1 S 1 RF —— _'_,_,_o—'-""_'_,_,_,-'—'-"
o L—] m | —— 1
= I = — |1
= | —] | E f"’f,_f”ff’f ||
(=] . (=] .
;.—'—'—'—'ﬁ_ — | —
T T
375 175
T T
5 i0 i5 0 25 i} 15 =40 =20 a 20 40 &0 20 1060 120
Supphy Voltage (V) Ambient Temperature (*C)
& 6-4. TAEFRIR S FURFB R A AIR AR & 6-5. T/EsR SRERKRXR
300 240
— Ta=-40°C — VM = 4.5V
- — T=0°C — VM=V
am  T.=35C o [ — M =24V
— T =85C S — VM = 38V
250 Ta =125 %x
' o X0
E m= E //
o 200 o 180 o
= 175 =
3 3 180
) E—— | f//ﬁ
| T
140
= = //
100 20
5 10 i5 i 25 0 15 =40 =20 1] 20 40 ] 20 100 120

Ambient Temperaturs (=0}

& 6-7. 1%l Rpson) SR RIKIR R
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oy (TIET)

High- Side R,

00
— T.=40C
i — Ta=0°C
a8 — Ta=25°C
— Ta=85C
25 Ta = 125°C
225
200
[———] e —
s
F—
=0
— ——
F— —
100
5 10 5 W 2 w3

Supphy Voltage (V)

&l 6-8. Hifll Rps(on) 5 FEIRHEMR KK &

ATy I:mn:l

High-Side R

220

200

&

140

— VM =45V

— VM=V 1
— VM =24V /
—— VM =35V

/

/

/

-40 <20 0 20 40 ] B0 100 120

Ambient Temperature (*C)

&l 6-9. Bl Rps(on) SREZFIKIK &
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7 VE4N

7.1 R

DRV8424/25 Z & F T XUb A0 1t ML 4R R L IR B 88 R 7 o X L8R iE kSR A > N VA 2% MOSFET
H . FEIA R, F BE 28 AT T F B DA S — Mo k7 FE 2% nT B KRR S = 2E % . DRV8424 il DRV8425 1] 5
DRV8426. DRV8436 fll DRV8434 sz 5| fiix} 5] i3k 7% . DRV8424 Fll DRV8425 fEhs S ¥ 4.5V F| 33V [ %
JRHEEVE . DRV8424 nH it K 4A (. 2.5A JHEFEEL 1.8A 7R (rms) B IR , 1T DRV8425 Al g
fEK 3.2A IE(E . 2A THEFEEL 1.4A BIJ7R (rms) % FI . SERRAH EFREM I 7R B BOR TR E . |
Y5 HL AT PCB #AkRg

DRV8424/25 2511 % FH A il o s it BN R, JE 75 0 F P AR B D A< OB L2, AT I8 25 75 48 A1 A 22 18] A
BOM HA | JFu /b BE it TAR M PR DIRE . S A F LB T A0 A B 2 % MOSFET #EAT RLFRUENE | THBR T
JE I FLBEL 38 ) T SRR . BT VREF 51 1AL () H HE SR TR T LRI 3 18 5 A5

& B ) STEP/DIR #2110, i #3428 5 #0 3E AL I 7 i RUD b . N SRAO0 #E 7 JE 48 7T AT =
FEEROPHE |, ME TR AN R 25 R B G R T . RSBl Pk, B 14, 1/8. 1/16.
1/32. 1/64. 1/128 F1 1/256 bt . mHCD A BT 8 25 AR AT (8 e Sl FRa g 8. B 1 AR 0 g
3, FEEIA D B n] TR B v 6 F AL S8 G i AR S

At FEALBR Sl 45 7 08 i S 2 A R T ) SR 5 (ISR R TR A SR PR T ) R PRI SR AL LA
DRV8424/25 $2fit T R e LA a. A PR — R EUHT 10 Z2 AL , BE5 1 2h i T LASEBL S (i) i it i
PERE , A LR AR 2 A SR K2 o 18 Bl D0 S04 i A AT A2 5 I 1) S0 3p ri i 428 1) 7
S, DUBEORPR s> L SR AL FL I AN SR B e 0 TR DR 20 25 S il 1l P i e S i 1 3 25 BRI S 080 1 7 LE T 58, B
SR PR EE sl > AL SR AL AL AR SR B, [RI IR SICBA R B e/ M O 2 2D i TAR &R . B 7% 48 ek B 3
BRI At , DRV8424/25 i f (A% G i sl (AN sk VR & S IR ANR 5 %80 ) «
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Drivers

WM

Stepper
Matar

t

[

é |
Recrz

Control
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Indexer
T [
Protection
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VREF
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M —— BOUTZ
L
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% 7-1. DRV8424/25 ML

HF Cl): 51 2 e
Cumt VM PGND PIANBUE LB A VM B XTR 0.01uF e s
Cumz VM PGND HE LY VM K28 B A
Cep VCP VM X7R 0.22uF 16V W&z 4%
Csw CPH CPL BUEHE N VM ) XTR 0.022uF iy % 2 2%
Covop DVDD GND HZN 0.47pF & 1uF 1) X7R 6.3V % 7548
RnFAULT vce ™ nFAULT >4.7kQ HLFH 3%
Rrer1 VREF vce - BRI FIFL G B 2% . I Rrepq A1 Rrero M1 A B RIE T 50kQ.
Rrero ( A% ) VREF GND

(1) VCC A2 DRV8424/25 #{F L ({511l , fHFFi4H nFAULT 735 VCC i [k L4 ; nFAULT T 6544 4| DVDD.

7.3.1 B ALK A8 B R AR E
5 HE LIRS 2% T DU DA = RO [ (4 ) B i 2 07 SN T 0 2 - Il . BT AR A R
7.3.1.1 I HE A EHE

o 1R & P U AE RS2 I TR ORI R T BIME locp AR VEAR FLUR RS AR TR A RS ra ket , 1 dn 24 %) Ao 7
FEEE, BN A S B HARE RN . W, locp HIEC/NMETRE T 03 LIRS % 1 U R AUEE . X T
DRV8424 , U fH R HAIUE E R FMT 4A ; X T DRV8425 | I fE HLIR I AIUE 16 & HidT 3.2A

7.3.1.2 B 7 IR B R HEHE

Bri (~F8y ) MR Hr SR A R B RRR R D o DT AR AU AR BUR R G Rpgonys ETHATR RIS ], PWM
PR, BRAETRAS HIRAT 25°C IR R BB AR RE TS . SEBRAG I 7 AR FLIR AT AE T SR, EAARER R TR
IREEIREE . 5T DRV8424 | 577 AR B M A E (E N R M 1.75A ; T DRV8425 | #5757 AR Bt 40 & {5 N &
Wr 1.4A.

7.3.1.3 HE B RTEHE

i AR LA 1 A I IESZ PRI M T . i RS2 R IE 5 2007 MREIR A 0%, AL R it R AR
R GE o X T IR |, WREERRAUEMHEKAN V2 x |jys » W T HBEERET , ZEKLAN Trus
(&bt ) .

xR 7-2. BREUEE

DRV8424 DRV8425
VA P AL A0 1 4A 3.2A

5975 AR LA {8 1.8A 1.4A

TR LA B 2.5A 2A

Full-scale current

Output Current

Step Input

B 7-2. SEEN IR ER
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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 AE R .

Microstepping and

Logic

7.3.3 U AR

Current Regulation |—

Gate
Drivers

xOuUT1

|
i ij

Sense

& 7-3. PWM HHLIXZI 23 A HER]

Wi
xOuUT2
¥
Cumrent
1 sense
PGHD

DRV8424/25 Z5F [ N B 7y L &2 S0 2 M AR AP R . MO AT M 51 T RS EP s, sk 7-3

e SRS UL B A

RT3 Wbt ERRE

MODEO | MODE1 SR
0 0 100% HIARLIIAEHE ( Wik BIRE )
0 330kQ = 71% WA ( B )
GND
1 0 FEIEIR 1/2 B3
Hi-Z 0 112 ik
0 1 1/4 3t
1 1 118 itk
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R 7-3. WPk ER R E (continued)

MODEO | MODE1 HRER

Hi-Z 1 1/16 5t

0 Hi-Z 1/32 ik

Hi-Z 330kQ &= 1/64 5t
GND

EMA | ES 1128 3t

1 Hi-Z 1/256 it

T T4 JERT A (T1% B ) « 12 B3E. 14 B3R 1/8 5 BEIZATIRES T AR s A #E 7 ). 56 /& 1Ak
S HE R MG B A A A . AOUT HIRZ MR IESR , BOUT M2 BAIATZK. [FHEIRZIRIFTIS)N
M xOUT1 5| v a xOUT2 5| I HLif o

£ STEP M ANIIREA ETHIY , 70 AR B BIRM (0N —AVIRZS . J7 A2 DIR 5124 &l T AT B . ik
DIR SIS ZARAR T, DU AH S

#iE

TEARERS |, R B | W5y FEARTE STEP LML T ATE#ER T — NERCRA |, UESLIL
D A A B A

VISR REARAS & 45° [HL A | W RCFANRIB 508 71% M ER B . RASE LG, 1B IHEH\ R L8 E R
BB H R AR 2R i 2R

R 7-4. HXF RGNS 5

\ \ é AOUT Hii BOUT i
1/8 3t 1/4 353% 112 B3k ;/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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R 7-4. X EIRAIE DT ] (continued)

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
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 BT EE 100% WEEHRPNESPHHET . XML 71% RS RSGEREZ IR | =

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

£ 7-5. 100% HF K £5 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 76 JEos 1 AREIS 1/2 Rt ERAR

XAD A LLIE IR 1/2 2B EtiEsT

THAEE Z TR (EAE LML T ] 2

BT R AR
R 7-6. JEIEFF 1/2 SR
AEIEEF 1/2 Hik AOUT E1 BOUT Hifi B ()
(WEREEFL) (WHERES )
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 0 270
8 -100 100 315

7.3.4 @33 MCU DAC #54%] VREF

FERLEREILT
VREF 5|k

FEXFpa TR A,

EFEH T .

TR AR H R AT RE TR ER S MR B, BRI T L s R A A
DAEE i
bi& DAC HiL &3 ,
3.3V ( %-T DRV8424 ) fil 2.64V ( %t-T DRV8425 ) .

R RS, NF R IE

AT LAE RS

HWiz1T , DAC %t ANl
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Controller

\ VREF VREF
DAC Analog
i Input

& 7-4. iEiE DAC %554 VREF
Fs T DUE T PWM {55 AR S i 2851 M 5 VREF 51 i,

Controller
P
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VREF VREF
> Analag
Rz % _T_ C1 Imput
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7.3.5 EFEY

T2 FEHLGEZE K LR PR — S W) 3 5 ST IR 5] £ PWIML AT 19 RS REAT IR . 24 KRBl E I, R DA — 58
FETHEE G, ZERPR T BRI SR HRUERAEAE I R B R/ . I RIA B AT RAERS |, BT
K N TE IR A DU FBUAL AR SRR FF BRI [ e T TOFF 51 E . RWTI IM45 W5 |, K5 F8 8 s |, JF
46— PWM 3.

Motor Current (A)

torr

-

& 7-6. ELIRETBIRTY

PWM 75 R LU AR B, i UGS M S5 h 28 MOSFET IR A FIRE R, MOSFET Wi i L s o FRLIAR
SN MOSFET i ZE v AT HEAT (i B, %2 v P LA U RS2 A DAC Ffan it | oy S v el it i iod
VREF 5| I i I AT B E

fEa LU LR AR ERE AT IR (ks) @ Irs (A) = Vrer (V)/Ky (V/A) = Vrer (V)/1.32 (VIA).
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7.3.6 ZERAER
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Xo EERHZREXT | 5 BN FET SRSEILSH iRt it FG3r . B 7-7 IITH 3 R 171X
L o

i f A PWM
! ON PWM OFF
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K
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TOFF
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DRV8424/25 i# it DECAYO 1 DECAY1 5| HskiEF izt |, ik 7-7 Frox. Wik DECAY1 5|24 Hi-Z , WJE
> DECAYO 5| JHHL E anfa] , B2 =R N B BE AR Zh S Il 1288 1 SO RF2h 4 T SO AR 2. 78 o8 o0 e X
Ja B R LE 10us BT Tk it 1] 2 5 A2 4k

R 7-7. FRWERFE
DECAY0 | DECAY1 b TR
0 0 AR ASTE I B Ee MBI
0 1 B RETR LS B REI R ar
1 0 TREAZEUE ;PR 30% VRAETER : T 30%
1 1 18 RE IR AT SENR < PR 30%
R FHAS 0 TRETEW - P 60% TR TER : HR 60%
FBHAS 1 1 T Rk 18 18 T Rk

K 7-8 5E T ETANR BRI . X TR IR S A SR AR BT AT ] B B ORI |, R T R
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AOUT Current

STEP Input

BOUT Current

STEP Input

& 7-8. EFHRIT M BRI C
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7.3.6.1 _LF1FI T [E BN 2 0 B R0

Increasing Phase Current (A)

[CtgankP> € torr > torr

....". eeesccsccccccccscscedeciccctccccncncdiians

<€ tg ANk P
<

< tprive —>

Y.

torive

Decreasing Phase Current (A)

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

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

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

FELER) topr T, 18 TR P IR SO AR AT . (G | FEHRIAUDHE R BRI, 18 R I R BRI I () A
RERGE BT ITRIP HLOF , UYL ) AL T P R H18

ISR B AR FFR AN 8] ( STEP SIBITCHIA ) B HEE EARH 12, M2 S 9 m] BETCi IR B 55 B, RO AL
el EAAFAE R BN EXARET , VLHRR BT AR R | W] RE 7 2R M R [A] . £ 58 2E 15 1L
T, XA S BCRTE TG |, DA BOR S PRE A T DA 2
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Increasing Phase Current (A)
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Decreasing Phase Current (A)
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Increasing Phase Current (A)

taLank P :1— torr —>:<'tBLANK":
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Decreasing Phase Current (A)
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7.3.6.4 HEEVILSYA TN
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Decreasing Phase Current (A)
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7.3.6.5 HEE LR H]

N —

Increasing Phase Current (A)

[€taiank> torr > <t ank P < torr > €t AN P 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

B 7-13. 8RR R SO I TERAE K

BIRE R S % HE 7 ltrp HLF 553 E —A valley BT SRBHTERAE . LHIRETER lgp B, WShEEHEN
B, ERIAT haley , MBS topr BRI SEH . 18 3 T TAE R BRI F B 1, HA M
MOSFET #$'58 , SOV MBI EIBT | tope MRIEH P AE T 2R AR 4L

i3S TOFF 5] R Z 52 A U RS0 R BEAT e . SO0 r IR T4 € el #EON Y ITRIP.
R 7-8. RSP RE

TOFF R D BEGR T F EIRSGEE
0 19mA + ITRIP 1] 1%
1 19mA + ITRIP ) 2%
Hi-Z 19mA + ITRIP ] 4%
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T GU AR v AT DL AR S T R T, AT IR LR A R G A . B RSV SO £ E T R s K %
AT A e W IR IEDE 5 5 R RS0, DALE FEL IR0 TSI/ IR S0 . e BRSO H I R B AT AR PWM AR R AT
AEEEZ N AL, B S0 F IR AN £ B PWM SR | T BT S H e .

7.3.6.6 PWM Sc85m1 1]

B e ML SLp R A, TOFF 5| JANR BC &L P AT i 2N PWM SCITIN TR) , Wn3% 7-7 Pl % S0 RFah
A ORI [R] o 72 SE ORI TRIBCELS |, BT I ST I TA) 5 B AE. 10us AR G ki i TA) 22 J5 A 30
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TOFF SRHTIN [A]
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R 7-9. XWEY A B (continued)

TOFF SR ]
1 16us
Hi-Z 24ps
330k & GND 32us

7.3.6.7 JHEERf

£ H R (MBI BOTAG ) Ja , AR, PE B R £ 5 Y R S R B T 2 — B 18] (teLank) . TG
I TA)E A ¥ B PWM e/ NIRBT I 8] o V8 B (8] K208 1us.

7.3.7 IR

BT — A A AR Bl N VA TE MOSFET MR IRZh fa . 75 ZAE VM A1 VCP 5] 12 18] 9 L AR TRCE. — > Fe
BAEREREEY . IBAL | IETREEAE CPH #1 CPL 512 [R]85 E — N & AR KIS LAY
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7
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}—1
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Pump
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El 7-14. TR THER
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7.3.8 &itfe AR
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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 1
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DVDD

— >t

10pA —-

® * =+

? %20{] kQ

_..._

L

_.,_

& 7-18. WA 5 A
7-19 {7~ 7 STEP. DIR FI nSLEEP 5| It % N 454 .
DVDD

£

& 7-19. PR 5

7.3.10 nFAULT 5|4

nFAULT 5| A s BN ERi % 5V, 3.3V 8¢ 1.8V HLJFHL . 448 I 2 # kst | nFAULT 5] RS AS 538 %
B LG, RSB, ST 5V i, nFAULT 3| JHImT it —AN e 2% 3 DVDD 2|, %F 3.3V
o 1.8V i, UAUEH— AN MBI

Output
Es

& 7-20. nFAULT 3] i

nFAULT

7.3.11 {RIEES
DRV8424/25 %8 7] 52405 Ik /R S . FAT R R . i i AN B8 i A
7.3.11.1 VM X /& 8¢/E (UVLO)

Tl VM 5] A A I AT I A5 A R ) UVLO IRME R LR, 0 Z5 F IT A S R nFAULT 5| IR Eh Ak
o FERXMIELT , BATRSEEN . VM RIEFMAH ARG , S PRIREIEHIZAT ( LREI a2 1T IR nFAULT
S .
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7.3.11.2 VCP X /E#{5E (CPUV)

it VCP Sl IR R TIN5 CPUV MUK LLT |, #SZE A B A it JfK nFAULT 51 BIBKEN AR . 7RI MR L
T, AR R A RCIRE . VCP RIEFMEHA)E , SERIKRE IEH 2T (LK 4% 2 17 FUBE A nFAULT 5]
fE)

7.3.11.3 L) {R# (OCP)
A FET b A0 FL 7T IR ) AL O 38 I % B AR B s SR FR 19 4 FET RO AU 2 5 i 98 BR o) 40 357 82 ) )

i tocp , MEZMPA H Mo i) FET K nFAULT S1BISRSOR AT ERXMEILT , HA7 =8 TR i A ROk
& R RIAEP AR AR T EAT B R FEh B A SR Sl R AR

7.3.11.3.1 BifE %M

W2 DRV8424/25 [f) ENABLE 5l ¥ & N Hi-Z ( miBHPT ) , ARk i b, R , OCP 1}
Jo B 222 S K nFAULT 51 IIBREN MK LS. — B OCP 61108, #4275 N H nSLEEP & A7 Jik 5 = 38
L ERE IR 81T .

7.3.11.3.2 I ER

DK DRV8424/25 1) ENABLE 5l B N T (>2.7V) , A ek A E RS . EEAT , OCP FHifE
W25 1 968 nFAULT 51 ARSI AR . FEAT trerry I ARSI R JG | #3000 B 3 IR E IEH 21T
( HEHLIKBh#E1T AR nFAULT 5101 )

7.3.11.4 #5EH47 (OTSD)

S AR R SRR (Totsp) » MIS2EH H MR AT MOSFET 326 nFAULT 5| BIBKA AR L. 7EIX
FEOLS |, AR SHZEH . FOCHRYP aE R R B N I2AT - B e A B s k. a8 S RFBEs e
o TR

7.3.11.4.1 BifE XM

DK DRV8424/25 1) ENABLE S B A Hi-Z ( SRHPT ) , A Bei BFEBifr Wi, T , OTSD &
P J ¥ 225 A OGS H K nFAULT 51 BB S A HLSF o 5 3 e 2 0o 40 ) 1 PR AB O 2R3 (Totsp — Thys_oTsp)
FIEMELLRG , 220275 N nSLEEP & {7 ik ph sk Bh R 453 5 Tk & 1F #1847

7.3.11.4.2 BFHER

DK DRV8424/25 () ENABLE 5l I B AR BT (>2.7V) , AReikFAshERER . AT , OTSD it
Je 2 AR P A S PR nFAULT 51 BIERSD IR B o 45 22 3 S B8 FR B 238 7 (Totsp — Thvs otsp) FT
BB TG | SRR S IR IE4T ( EALIREh#HE AT R nFAULT 4235 ) -

7.3.11.5 BUEF1EI A
R 710, HEFAITRE
i3 &4 [ HiR|E | HHF B SERR ZEESF |[KE
gL
VM X Ji (UVLO) VM < Vuyvio — nFAULT 25 2 2 (Vovop < | HE) : VM > Vo
3.9V)
VCP X (CPUV) VCP < Vepuy — nFAULT A T T T Ef‘){/;{ﬁp g
ENABLES| nRAULT | g | T | T T W
I (OCP) lout > locp =
ENA?LE =| nFAULT | 4 T T T A EFEIR © treTry
ENﬁiB_;E =| nFAULT | 2 S5 1) T T A Werir
LT (OTSD) Ty>Trsp - o
ENAI13LE =| nFAULT . S5 T T H3h: Ty<Torsp -
Thys_oTsb
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7.4 B ThRERL

7.4.1 EEARAE S (nSLEEP = 0)

DRV8424/25 #34¥% i@ it nSLEEP 5| Sz HUIRASE FE . 24 nSLEEP 3| I N HL i) , DRV8424/25 #3445 1k NI
IFEREIRIE X . AEREIRAE T | o2 H i G N MOSFET FIHLfR %2 . WAZi7E nSLEEP 3| ik T IEUs 2 5
it tgeep MIEG , 28404 BEFE NBRIRBE A . 1R nSLEEP 5] 148 N s °F | DRV8424/25 #%444x H 5hiB i HEAR
PR UATELT twake I THZ G , 28004 BeET S N AR 1 4%

7.4.2 21 (nSLEEP =1, ENABLE=0)
ENABLE 5| I T J5 e 2% DRV8424/25 #af4. 24 ENABLE 5| I 9 % I | % b 3R Eh 28 DL FHPOIR A 4

A
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 A} |, S8t Nig /TR, waifE &t
twake P25, 280F A REET X N AU HE 2% o

7.4.4 nSLEEP & Ak

B A e ] Pk nSLEEP kb B o i bk of ) 95 FE A i AE 20us A 40ps Z (8. Wk nSLEEP £ 40ps %
120ps (RIS IR) ORI, W iERBRERE |, B8 ATRES KT, AT AT REAN K , Wi 5 B pos (152 5
K 7-21) o B ALK SRS A R AT D REBR RS

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 £ {7 fik
7.4.5 DIREIRRIC S

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

&4 EE H #F DVDD #3fE# | HMER ER &g
s |45v<wM<3ay | MSEEERSIE gy s o 70 S0
nSLEEP 5| jiil
=1
TAE 4.5V <VM < 33V ENABLE 7| T TAE T TAE TAE
=1 8 Hi-Z
nSLEEP 5|
=1
P 45VSVM<IV | sl | L L L T
=0
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8 [N A SE

&1

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 MNARER
DRV8424 FF XUtk b itk 4zl .
8.2 AN A
PLR 1 FE e H THCE DRV8424 .
27 26
| CrL NSLEEP |«
0.022 pF 28 25
1Py ENABLE |«
1 24
DIR |¢—
VM ——{ver
l 0.22 uF 2 23
+ D VM STEP |&—
0.01 pF 3 22
g PGND M1
%7 4,5 21
- AOUT1 DECAYO >
rﬁﬁp E 5 7 DRV&424 20
o AOUT2 DECAYA DVDD
8, 0 10
+ - BOUTZ2 TOFF D
10, 11 18 VCC
BOUT1 MO
12 17
VM PGND VREF Rrgrs
— 13 16
VI nFAULT AN
14 15 10 kO
GHND ovDD T Rrerz
100pF|+  0.01pF DVDD  0.47 yF
L < -
B 8-1. AN FFRHEE
8.2.1 #iHER
% 8-1 B H T MR N I BE A S5
& 8-1. it SH
are =4 FeUE ~BIME
YR LR VM 24V
LML 284 FL L R 1.50/4f
LS80 o R L 2mH/AH
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% 8-1. &S ¥ (continued)

witsH Hifr w~HHE
HUBL 425 0 A e 1.8/
H bt 1E 445 Nm 1/8 itk
H Ar AL v 18.75rpm
H AR 2 IR Irs 2A
8.2.2 A RITIEE
8.2.2.1 H AV FE

BCE DRV8424/25 2311 |, 55— 20 75 BHf E At 75 M A LAL AN RO D #E g ) o S B bR B 75 B0 e S, U 2h 2
KN fstep WIITWHEME] STEP S, 4 B br b EE &, WA STER o B0 IR L AT LSRR B brks
o WA R 1 PR AR (v). BUEBEUN (ng) FTHINLA A (0 step) XL fotep

Vv (rpm) x 360 (°/rot)

steps/s) =
Fstep (steps/s) Bstep (°/ StEp) x Ny, (steps / microstep) x 60 (s /min)

(1)

0 step FMEE TP Bt RINIEAE R P ED T /bl b Bln , S LR 2L 1.8° B R i e , Harig
75 1/8 oL EREE S 18.75rpm Bl . I FE0 1, ATEATHSLH fiep N 500HZ.

el g B MO A M1 SR, | ATRGR SR 8-2 A IR B . Rob e , ALz shserz. wrfE
WP, (E G ZE R R fstep A RESEIBUAIRI ) HALEE

R 8-2. WP RAERE

MODEO | MODE1 i S
0 0 100% HJi 422k ( mE AR EE )
0 330kQ & 71% WA ( Wik G )
GND
1 0 EAEIR 1/2 ik
Hi-Z 0 12 353
0 1 174 H i
1 1 1/8 Bt
Hi-Z 1 1/16 it
0 Hi-Z 1/32 3
Hi-Z | 330kQ & 1/64 33k
GND
Hi-Z Hi-Z 1/128 ik
1 Hi-z 1/256 i

8.2.2.2 B IHT

EHH N AEERESE VM BEE , B AERERETE ltge #BF. OUT1 1 OUT2 #Hi ) lyge HLIR HLFH
VREF12 5| i T4 , M OUT3 A1 OUT4 fii i (1) ltrip BV H VREF34 5l AT AT DMEH LT A
4 ltrip ¢ ltrip (A) = VREF (V)/1.32 (V/A). ifid7E DVDD 5| A 2 (A2 R4 28 | W LA%) VREF L
AT 9RFE. WA VREF Gl BImT DUERAE—#2 , NN ATE (U4 ) Hnt @B A AR F Y ITRIP B

8.2.2.3

DRV8424/25 51 SCHe /NP R B i =0, {13} Arom. MHBHLSAH Bk 2B m s B (lrp) B,
DRV8424/25 & 1E topr W A SRAHE T NP AR AP MR T . topr 25, BRI B 46

GUID-6D0696F 1-B69E-4D1F-BE94-716583E3C98A#GUID-6D0696F 1-B69E-4D1F-BE94-716583E3C98A/
SLVSD394197
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8.2.3 N MLk
&l 8-2. & AR IR SLRIEHIZER T 1 1/8 TP it &l 8-3. BB ATER T 1 1/8 fhbit
&l 8-4. & Be AR BB HI TR N Y 1/32 bRt & 8-5. FEeAMBIATER NI 1/32 Hbik
& 8-6. %7 RE AR SCBAR I T 1) 1/256 fisb & 8-7. H e AR T I 1/256 fsbidt
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8.2.4 H N H

FA AN T 2 SRR T R IR A B

8.2.4.1 LY EFEE

SIPRGFEH = B ZH 4L - FEIRFE (Pconp)s T RIAFE (Psw) A HLTTH #E T EU DR B4 (Pg)-
8.2.4.1.1 S @RFE

F 78 S SR O LT 2, FRBR R A — AR B0 FET A5 — AR ARIOAE 0 FET, Sl ke
(Peonp) BT HLHLAT 5 HEE (Irus) WA 2500 (Rosonry) FMEM (Rosconyy) HIS3 HEL ( 4149} i )
GUID-A7A09B58-5212-4E15-969E-0CCO003CF75CD#GUID-A7A09B58-5212-4E15-969E-0CCO03CF75CD/
T5102272-187

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

(21} ik ® T {20y f B R o R R A 1 5 a8 4 FE . GUID-3F4FF2C6-E63F-43FA-89CA-
B7E1CE7F8DE1#GUID-3F4FF2C6-E63F-43FA-89CA-B7E1CE7F8DE1/SLVSD398116GUID-
A7A09B58-5212-4E 15-969E-0CC003CF75CD#GUID-A7A09B58-5212-4E 15-969E-0CCO03CF75CD/
T5102272-196

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

8.2.4.1.2 FFEHi#t

HI PWM JFSGHR I8 AR DD SR BAEIUR TR (tsr)s VSIS . AIHLITT AR HLAT PWM JFRAIR . &4 H #f
ZESU wO § S O TG N O LTI SR S S S A = % M /A i (I {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 A1 tral pwm BITTBGEEME Vyw/ tsro FHE N FERANSMSEUE |, BB PWM 8% 30kHz , NI&E4
H A T AR FE 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 @)

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(0.051W + 0.051W) = 0.204W (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 )

8.2.4.1.3 B TH#ZS L& R I TR EFE
PR S B D R AR E T S A SN S s

Pa = Vym X lvm )
RNHRAE | 745
Pq = 24V x 5mA = 0.12W (10)
BT

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

8.2.4.1.4 BIThEAFE

B EBAE (Pror) RSFHEBMAE . FRBEMBED KRB M, WS .
GUID-3752FE36-5918-4EBD-9F DD-18ED839FB102#GUID-3752F E36-5918-4EBD-9F DD-18ED839FB 102/
T5102272-195

Pror = Pconp * Psw * Pq = 1.32W + 0.204W + 0.12W = 1.644W (1)
8.2.4.2 B EIRILE
W ORI ERIR S Ta AR IIZRIHFE (ProT) , WS (Ty) BFITFE AN 1 Ty=Ta + (Pror X R ya)

E—"MFi 4G JEDEC FrfEf) 4 |2 PCB 1, K HTSSOP &t 1) 4s BRI (Roya) A 31 °C/IW , TR H
VQFN 332 )1/ )y 40.7 °C/W.

BRI EZ Y 26°C , I HTSSOP 245y
Ty =25°C + (1.644W x 31°C/W) = 75.96 °C (12)
VQFN &4 RN

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

DRV8424/25 2347 {E 4.5V Z 33V [ A BIE S (VM) YN IEW THE. DA7ERA VM 5] AL BCE — AN 3iE
HJE AN VM ) 0.01uF PR AR | ZHASER A e5Ei DRV8424/25 284F. A , VM LA ZiE — 4> K=
HL 2 4% o

9.1 KEEHAE

Bt & A& ) R KR E A RIS RGP EBER K. FHEZHREEREFEY LG8, HE ST
FIX S A R R

A R A IR T2 MR &R, B

UL St i 75 1A 5 e LR
FL ) HL S AR HLUR T
PN UL 2R 498 2 [ 0 A R R

RS B L R AL
AR (A RIER. TCR B, Pt il )
HLL BT i

FELYEUMT FEL AL BIX Bl 22 48 2 18] ) Fi SRS R ) PRI T A LR AR AL KRR . AR RIS KR R AR/, R GUR AR AR
MR T 2O AL AR R LA A B R R A N . A AL s 2 R R AR, LR R OREF AR GE | T DR
SR/ N R

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

KA A RAUE SN T TAF R, DA LR RE R AR 4 BRI SR AR JEE

Parasitic Wire

Inductance )
Power Supply * Motor Drive System

™M i

<+> +] 1 Motor
— T Driver
: A
GND
_ \
Local IC Bypass
N Bulk Capacitor Capacitor

Copyright © 2016, Texas Instruments Incorporated
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10 fi |5

10.1 fi B8

VM 5 IRNGE AR ESR Wi %55 % A 4% 55 % 22 PGND |, iZ LA SR UHERF AN 0.01pF HAUE LN VM. 1%
Ao UL ATRESEIL VM 51 ITCE. | JFIER R TR H) 5] e B B T i S 2 1F PGND 5] &Rz .

WAUEFBUE RN VM R B AL VM 5155 8% 2 PGND. %447 DL BfR A 35

WAZRAE CPL 1 CPH 51 Il [ & — MK ESR Ml A dt o WU — N A B 0.022uF . AU LN VM 1Y
LA A R UL PR AT RESEIL 51 I -

WAHE VM R VCP 5 A (A fCE —M& ESR PR i as . fBUE — i {Ey 0.22pF . e SN 16V 1
LA AR R UL PR T e SEIL 51 IR .

IR ESR B % A #4345 DVDD 5| JI55 B . @B — /N HAEE Y 0.47uF . BUE LN 6.3V T HLE
Ao RIS I A SRS AT RESEIL 51 MU

R AL A I 12 51 2 G Pl L o o

10.2 fii Ryl
& 10-1. HTSSOP i R4l
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0224F 0022 pF

4k E

:ra _E-)Eum F
001 . ........... i BN«
T C ) | ——
« i | == O QO | ez
« ! | mm|l O Q O e
« | H) @) O: [ ron B
« | | Em D «—
¥ “‘: \n_m pi_l |-. .-| E“TEF E
_5_55 —ANe
.00 NV\‘%
&l 10-2. QFN #i S5l
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11 /RS T
1.1 M8

RIS TR YT R FONAREBORSCRS . SCRPAEIX BT, T HEATEAE | DL LRI S PR %

TEINACES (TV) , 21y AL FE L AT Ji e Ay A

TN (T1) , 2017755 B HL A& 50178 RS LN 4R
TEMALES (TI) , 207718/ DRV8xxx Jyz)H# A H# i pIN I &
TEINAES (T1) , 7 B PR a5 79 D) FER IR

TEIMAXES (TV) , I FF I PR DA OB i

TEINALES (TN) , T HFE LA 5] a5 HE I AIE (EN IR

TEINAXES (TV) , LA )10 e 77 N R T

111, MR
B 7= SO SLEIITIE BRI T ERIEAE SRR
DRV8424 st AL ikt w A st A st eAb
DRV8425 st AL i eab s A st A st eAb

11.2 B EFTE A

FRWCCR SERTE R , 75 SHUE ti.com.on LA SO Bl B I @A ZCHATIENY |, RV AT A R
B B E SR . AREREAGEE | EAE S OB SO P& BT P il 3.

11.3 HX FEIE

11.4 FEtn

P AR A% B P & 1 7

11.5 BB EES
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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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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 | —
— —
— —
— —
— —

14— =
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 — —
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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DRV8424, DRV8425
ZHCSMN6C - MAY 2020 - REVISED JULY 2022

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)
S I 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
0.175 262 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

21-Apr-2022

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.

Addendum-Page 2
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
R R R T
o O &|( Bo W
el |
\ © 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
| [ |
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 0O O0O0 Sprocket Holes
| |
I I
Sl I ——
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
DRV8424PWPR HTSSOP| PWP 28 2500 330.0 16.4 6.9 10.2 18 12.0 | 16.0 Q1
DRV8424RGER VQFN RGE 24 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
DRV8425PWPR HTSSOP| PWP 28 2500 330.0 16.4 6.9 10.2 1.8 12.0 | 16.0 Q1
DRV8425RGER VQFN RGE 24 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV8424PWPR HTSSOP PWP 28 2500 356.0 356.0 35.0
DRV8424RGER VQFN RGE 24 3000 367.0 367.0 35.0
DRV8425PWPR HTSSOP PWP 28 2500 356.0 356.0 35.0
DRV8425RGER VQFN RGE 24 3000 367.0 367.0 35.0

Pack Materials-Page 2



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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RGEO0024B

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.

i
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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—

20X (0.5) ! |

’EE} ‘

SRR i T

| ‘
‘ (0.975) TYP J———j
L— (3.8) —J

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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