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1/8. 1116, 1/32, 1/64. 1/128, 1/256 ~A VAT 7 FATTEET, B~V AIRAT 7280, K& A
JARDAEIHEA L —RIREENFTREIZIRVE T, D NN—T AT 7+ =R T, IR N—T ATy T «E—R
ZRIHLT, =4O RPM BEWEXIZMVI D RS EHZ 2L TEET,

AT T =R RTANE VK ODDOFEHDT 47 A+ — R REL TCEREBEMREZERBRITOILELIHVET,

DRV8428 (21X . A~v—hFa—1 « FAr A B—RFPEHINTOET, Av—hFa— L 3BT 47 A« A=
ALT, BIE, B—F—lE, L8, BRFELOREICRERR, RiERERL X2 —a MERIC A BRI L £
T, A —hFa—r Uy earha— /LT, A7 RERRTERL OV 7V B il 5 Uz LD, %H&%ﬁ 5 D
HERNRICIMZA DI ENTEET , Av—h T a—2 AT IvT T 45 AT, A7REEE DX AT Iv T T 7—A
b T4 AF S RICKD | B—2BMEIROERE /BRI A B ER 2 HIME L., BRHEREZ KIBIZHIE T
F9, 2OV — ALV ATHBERBEIA—F T 2= 12T, DRV8428 13K DIVI AT 474 +F—Rbii 2T
3

F AREEBE AT —RENBL TN, T—XET 7T 47 BRENIL CWVRWEEIZU AT 2D E 1 EHIFIT
F9,
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L VI
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71 [ aoun
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[ s Current |
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™ COrivers VM Motor
VDD oWOD o |
J_ L Regulator YL
0.47 uF ] AQUT2
1 == L]
STEP |:
% Cigital
OIR = Core
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EMNFALLT =
VDD [j BOUTY
10pA
Mo ="
—[ Control
VoD Inputs
1044
M — Microstepping Cate VI
VDD Indexer Drivers
—
DECAYITOFF I:_ = 1 BOUTZ2
T 3 |
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Pratection L1 J_
H =
e
e Vvrer +—|  VREF
" e
é L
R
1 [ 1
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# 7-1. DRV8428 D41 585

Lk 257 B2 HemEE

Cvu M PGND 150 X7R, 0.01pF, VM EHs-£71y7 -2 724

Cumz VM PGND ST UM e

Covoo bvDD GND XTR, 047yF~14F, 6.3V £F 30720 74

Reer1 VREF vee Favt o /AR 5720 OB, Rrerr & Rrer OILFIHESTE 50kQ LY
RRer2 (A7 vav) VREF GND BNESTHIEEHERLET,

131 RTYEYY - =% - RSANDERER

AT LT =S RTAN T, MNEHEZERT 3 HEHOMME (B —2, RMS, 7L A7 —)V) Zi L T TEE
—a—o

7.3.1.1 E—2 B

AT T RIAROY— /BT, WE IR ERIM locp Tl ﬁﬁéﬂij— E—7@ElE, TR TOmERR VA
EHRELUET (Bl FEREOTERE, T 2—T 1 A7 DBHGRD TREN —IZ, locp DE/IMEIX, AT vE
TeB—H RIANDOE — I ERERZIHELET, DRV8428 D54, B — Ea(}lbi% I7VwTH70 1.7A TT,

7.3.1.2 RMS ERTH

RMS (“E¥) &EfitiZ, IC OEMEREE BB L TRDFET, RMS Efitit, 25°CORFERI 2T AT L TOD Rps(on)- DASH
ﬁ‘@ki@i%?ﬁ‘@ﬁf’ﬁ'ﬂ\ PWM JEH, 7 SAAD 1L, 23— OEIPERRIZ LSV TRHA éﬂiT 50
TEIRFD RMS BB E IR IS T E T 32560350 E7, DRV8428 DA RMS Bl E&IE7 Vv b
720 0.7A T,

7.3.1.3 ZN X — /L ERTER

TNAr—)VERRENX, A7 BAT Y T RO IERLEIRIE Ok KMEERLET, ZOEZEERIZ RMS &l
BRLTCWDTeD | TNVAr— VERS T NAADOEEREZZEL TROET, 7R — VETERIL | ERXIE BRI
TEDOBAITHKIN 2 % Igms. TR EIRIETE (Z VAT 7) OEAE lrms T

Full-scale current

Output Current

Step Input

K 7-1. ZI R —)VERKE RMS Bt
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7.3.2PWME—% - RS54 N
DRV8428 %, AR —F AT T e F—HD 2 DOEREFETH-DI12, 2 DO7/0 H 7V PRI ZKEI L E

T, ) 7-2 12, ZomED Ty 7 KERLET,
W
I % ¥OUTT
Cumrent

Sense

Microstepping and Gate

Wi
Cument Regulation |—m .
Logic Drivers

xOuUT2

¥ I

Cumrent

1 sense
PGHD

7-2.PWM E—% « KSa4N\070vIH

73394 0ARTYEYS -4 F0Y

DRV8428 DINEA L T w7 ZIRBETIE (A>T 7 V) vl i35 FAT YT« —RIIkHnTEET, £ 7-2

WRTERBY. MO B E M ELZFHLCATY S —RERELET, ZOREITL. FEITTICEETEET,
RT12.IMAVARTYETDRE

MO M1 ATy TR
0 0 100% BEIIZLDTNAT T (2
FHIBhEL)
0 330kQ % GND & |71% Bl LDT VAT (2
DRI HEE FHEpbED)
1 0 HEM 12 2Ty
INA AU —H 0 12 A7y
A
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R7-2.3M40RT Y EXJDIRE (continued)
Mo M1 ATy T E—R
0 1 114 A7~
1 1 118 277
INA A= 1 116 27>~
NS
0 A AE—F L | 132 AT
2
INAAE—H | 330kQ % GND & [1/64 ZA7 v
A DI HEi
Hi-Z Hi-Z 1/128 27>
1 INA A E—H (1256 AT
2

F 7312, INVAT YT (T1% EBiR) 112 A7 7 A4 A7 7 118 AT 7 EHEDEROMIELEAT 7 J7 1% 7~
LET, ¥ AR T Y T DS REENID &S WAL RIU 2 — 26V E7, AOUT EiRIZES M DIETL. BOUT
EBIITERA DR T, EEMIZL. BFEIRFIZ xOUT1 B0 D xOUT2 B oA EmREEFRLET,

STEP ATIDESLS EPRVTy T AT 7 HERNOROIKREICEITLET, ZO 7M. DIR B 23 HE High @
A7, DIR U2 Low DA . o — 7 AIRERLE T,

-
AT T DFLTHICAT T ~B—RKPEBEINZEGE, STEP O L ERNZ T AT 7 IR OA LN
IRBEBICER, FTLWAT v - E—RRTEITRDET,

WA BhE R AR 45°0>ﬂ-éx AT, W DOAANDTINAr—)VERD T1% (SRS ET, ZORBEIZIX, T /31 Ak E)
#%. a7 Uy MERg A —F e — R EfRRBONT A TBITLET,

R7-3. BRO\MEERT v TAHR

- = - - AOUT Eiit i
18 277 | UARTYT | 12AFYS | INATYT 1% AR PR %) (g;v)x}f—/w:ﬂﬂ- EXA ()
o

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
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&R 7-3. EROBMEL R T v AR (continued)

- - - - AOUT &Ejii LN i
118277 | VARTYT | ARATYT | FNVATYT T1% (TR P AR %) (57;1/)7(’7‘~/WC%]“§‘ ERA ()
o
20 -56% -83% 213.75
21 11 6 3 1% 1% 225.00
22 -83% -56% 236.25
23 12 -92% -38% 247.50
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 1% 71% 315.00
30 -56% 83% 326.25
31 16 -38% 92% 337.50
32 -20% 98% 348.75

£ 7-412,100% DT NAT—)VETIZELDTI VAT TEMEELRLET, ZTOATYE LT - —RiE, 7T1% OEFRIZE
HINAT T = RIDHEZLOENEMEELET N, EBOE—H RPM THEIMZZEH TEET,

FR7-4.100% BRICKBINVATYS

TNVATY T 100%

AOUT Ejfi

(INART—IZRESD %)

BOUT Eii
(TR —NTHRE T2 %)

BRA (E)

1 100 100 45
2 100 -100 135
3 -100 -100 225
4 -100 100 315

F 7510, FEEM 12 AF T EERRLET ., ZORTE LT E—RFEM 12 27y 7FEIELVL %L DEI 1%
BLETH, mVE—F RPM TEMZEFEBTXET,

K75 FEA12 ATV EVIER

FEEM 12 2T v7 AOUT Eif BOUT & BERA (F)
(INART =I5 %) (TR —NTHRE T2 %)

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 MCU DAC [C & % VREF Dl

BAICkoTE, 7R — V&R B— 2 OWE L ARG TEEOEICE F 504 ERHYET, VREF v
VOBEEVATLTIHIESTLZLICEY, IVAr— VEREEBETEET,

ZOBEEE—RTIE. DAC EBIENEEMT Ao T, T Ar— L L X al —aBRLBEMLUET, EFICEES
H5121%. DAC O 71725 3V 272 WIS TAMNERHNF T,
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Controller

\ VREF VREF
DAC Analog
/ Input

7-3. DAC HH(C &3 VREF D

Fo PWM G 5l — "2 7 V2% L C VREF 245288 TEE T,

Controller

R
% VREF VREF
> Analog

1
R2 é —T—{H Imput
T L

B 7-4. PWM 51 & 3 VREF DO

735 BfLFal—rar, FTBEMBLUT4T4 - E—F

PWM EiiFavt 7 H PWM B Favt’ s 7« ALy gV RICETAET H 7Yy 35— 2B BE L ET,
7-6 DIEHE 112, ZhERLET,

BRI D BRI, SR PTRE/2A 7 FE PWM B L X ol —ar bl iIc > THIEEShEd . H 7V 2%
AR—TNT DL BUED DC &EIE, BROA L V5 A WRETE IO RESTGE U E T, B RND B
MLUET, BRVBHRL X2l —al ALyl a/LRIZETRE, 7oL 7 L~ULd DECAY/TOFF B DR E Tk
FLREM ORI T 47 A+ B—RIZBITL CEREZIKBL £, 7R3 5E, 7V VI AR —7 LS, RO
PWM VA7 vz BasEL F97,

PV

I

I

I

— I

< |

= I

2 I

= |

© |

S |
=]

= I

I

I

I

I

}

— g anx —l'll i-‘- torr L
I I
75. BRFavEVTERE
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 17

Product Folder Links: DRV8428


https://www.tij.co.jp
https://www.ti.com/product/ja-jp/drv8428?qgpn=drv8428
https://www.tij.co.jp/jp/lit/pdf/JAJSKJ7
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKJ7C&partnum=DRV8428
https://www.ti.com/product/ja-jp/drv8428?qgpn=drv8428

i3 TEXAS
DRV8428 INSTRUMENTS

JAJSKJ7C — JUNE 2020 — REVISED JULY 2022 www.tij.co.jp

FavE T EIMAL vy Al RIZETHE H TV V0T 2 FEORE (77— AN T4 rAEIZAR— T 17 A1) TH)
TECXAI0IC7e0E T, @il E—RTiX, PWM Fayt U ZEAL v a/LRIZET D e BRI W 7 A 3
DI H 7V TR EE RIS E T, X 7-6 DA 2 12, mEEEE—NERLET, KEBRE T, 7
VYO dDa—H AR FET 24T 52 TRBRERE BRI EET, M 7-6 OIHE 312, ZhvERLET,

PWM Favbt o 7 ERRIL, 2—H AR /XU— MOSFET LIS EEk L=tz A MOSFET O ffiui D f&EE 2 i th
FTHaAL N —Z Lo TREINET, Bt A MOSFET 1%, F5&E CEAfITLIZERE—R DAC O 1 THh
AT 7L RABTETCAATAZNET, 20D DAC D7 )NV Ar—)L U7 7L AT VREF B OEBETEHELET,

Fav L VT (k) ITRDATEETEET, Iks (A) = Vrer (V) / Ky (VIA) = Vrer (V) / 3 (V/A)

VM
i f A PWM
: ON PWM OFF
— LR . B
: .
=1 : & Slow Decay __.-/_*——*———____
E?‘ F 3 r 3 f ﬂl_
T I
b e (T L 'DDI’I'."E Current /
OUT R Y :1" x0UT2 (2)Fast decay (reverse) Fast Decay
R C vl (3)Slow decay (brake) /
i - — _@ — e — T 1
L L
P! N
E+ S r SR El_ /
- —L Mixed Decay
: ] /
A
|l N
! L e -
- TBLANK
TOFE

Itrip
76. 7494 - E—F
BTV DT 47 A+ F—REAF TR, £ 7-6 (7T 8512 7 L~ DECAY/TOFF B 3% €T 528 TiEIRL
i‘a‘o
R76.7T494 - E—ROFRE

DECAY/TOFF FAA-E—F A7 R
0 A —heFa—-
Uy Lear ha—
v
14.7kQ % GND & | 30% Iv I AT 4% Tus
DRI A
44.2kQ % GND & 16us
DN Hefe
100kQ % GND & 32us
DI
249kQ # GND & | Av—hF=z—1 Tus
DB AT IV TP
Hi-Z 16us
DVDD 32us
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7351 S IORX T4

Increasing Phase Current (A)

A

torr =:< tBLANK*: e torr —>:<'tBLANK‘>:

|
|
|
|
|
|
|
)
|
:4' torive ‘P: < torive :4— torve —»

v _

Decreasing Phase Current (A)
I . N

*tBLANK‘P: & trasT ‘P: :*tBLANK'P:* trasT ‘P:

:4—tDR|VE =:< torr =:< torive =:1 torr >

R7-7.299R-FT494 -E—F

VT AT AT AT, topr FERDOFID D 30% OHIRILT 7 —Ab T4 AZAT, ZDHAT— T 4 AIZE0EE DY
\iﬁqo
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7352 XV—p - Fa—> -F4FIyvs - T4
A —hFa2—EBRLF a2l —ar FRIT, (RO EEA 7R ERL ¥ 2L —ar TR R THERERL X

2l —Yar Bl FRETT, Av—h Fa—r BRI Xl —ar FREFEIE ATV T e BT—Z RTANTLLTF D
JOREMEERICE SN CT 47 A F R ETETEET,
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Decreasing Phase Current (A)

*IBLANK‘N '4— torr —F:*tBLANK‘F: <
I4—'[DFHVE—F' :*IDR\VE‘P:* trasT ": - torive '>:<tFAST>:

torr =:< tBLANK‘F:

K78 AYX—bNFa—2 -¥A4F2vY - Ta54 -E—R

A —heFa— F AT Iy 7P TIE, R, R @R O T LET — R BRI ESNDTD, BT
—ROEBRP KIS b S E T, IR ﬁiﬁ“(i Aw—hF 2= N2 XD IRE R ORI 5 Ml s O
AR BHCTHEESNE T, ZOBEEICLY . F— 2DV T VA B/ NRICHI 2 D5 B ORGSR ED B BIICIRESHD
72, B—FDF a—= U TN REIIRE T,

T —REEIL, & PWM A7 CROEURE{LSIVET, B—XEBIRDPEIEN T L~V 2 58, L¥al
—al BRES T ROV A7V TRHEZE—RNIZEVFEBAIZR0ET (HEREOEGEZHEOLET), HERN Y
T YUGET D ETIZE W BRENRF 2 M BT 25613, Uy IV Mx, 20 % EiIF 572012, ROV A7V THE

—RIZLVEBHINZDET (BEEEOEEEZMOLET), S H FRVARAT YT Tl IROART Y T IZHR BLETH
WIZ, A —hFa—2 AT Iy 7T BB GBI EDY ET,

Aw—heFa—r  BATIvI7WEIL, BRI X2 —ar FRTERY Y 7 Va2 NRIZINZ D LEERH V7R 03 |
TE SR AR T DM BEINH DT TV r— a1k T,
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7.35.3XAV—p - Fa—> - Uy TILEG

Increasing Phase Current (A)

[€taiank> torr > <"ZBLANK'> < torr > € tp ank P torr > ‘ZBLANK'>

— tprve —> — torve —» < torve > <— torve >

Decreasing Phase Current (A)

\ 4

[Ctaiank>» € torr »€tg ank P € torr P>ty ANk € torr

'4— torive —P- 4‘ torive '> 4‘ torive '>
B79.A%—b - Fa—2 - Uy 7IVHEARE—FK

A2 —FFa—2 Uo7 VAL, ltrp VIV E NaLey VOVVERRE T AZETEMELE T, IRV~ ltrp 1028
FTHE FIANT topr B DMREIE °2 E TR (AT 50 T, awey 1CETDETERBBER ICBATLE
o R IE, 7 Or—H AR MOSFET 234 /(272> CRERRA TR TELE—R 1 LRBRICEELE T, Zo®
—R Tl BV~ EEERFITSC T tope BE(LLE T,

ZOTEIZE ST IDMITEE LB - DL F 2L — g N AT RRIZ/RD | =X DR LS AT LOMRENH L
iﬁ“ A —hFa—r U7 LHIEIT. TWZLW%EF'EJI/%:V%/E/??JC IR T DU AT LA TERL 2L —ar
B T N NS BT DITE R TEET,

ZDT 4T A= RO T VBRI FFED~AIaAT Y L~ L TITRIP ® 7.5 mA + 1% T,
7.3.5.4 75 >F >0

H 7 Uy CEEN I SNAE (BRENFEOBAR), Bk as L —2 12— E R (tgiank) HEHL7-% . EITMR
HIE B EG N L ET, 7T70F 0 7RI, PWM O/ NEREIFF ISR E L E 9, 7703 ZHERIEK 1us T,
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736 UZ7EREVFalL—¥%

DRV8428 |Zi1%. V=T B/ EL ¥ 2L — 2 BN TOET, DVDD Xl —XDH T, V7 7L AEEICfE AT
HZENTEE T, DVDD (&, Kk 2mA OAMEREZAE T&E T, EFICEESEL720, ¥ T30 7 - ar 5 o 4#
LT DVDD v % GND (2348 AL E7,

DVDD ot /i3 5V T3, DVDD LDO OERAM D 2mA 2z 5L, M/ EEIFREUL TFLET,

Wl

oYDD BY, 2mA

¥

™
™

— AT

: T
i -

K710 V=FEELVFalL—-4%D7OvIH

FUHILAT) (T35 MO, M1, DECAY/TOFF) % K #8912 ngh WZHEET DG AEABL ¥ 2L — 2 Tlidzel
DVDD Yk 3 A2 LA HEIR LU F9, ZHUTED . VM B EERHIIIS NN X0 —F « B — R ZE S5 5
) TExET, DVDD OLF ol —HNT 41— VS TCWDIH, BB AN T AT ARFUSiRN 2N 2D T, &5
FTIZ, BV 7 LUV AT 200kQ (BEHEE) O NE T iz TOET,

NSLEEP B> % DVDD |2t 352 L3 T EH A, TNEHR T DL KT NARFA)—T =R T&7<
R0FES,

73.7MEBLRI. FSAURIV, 2Ty BURIL, 7T URIVDE #BER
7-11 12 MO B> D A S Z R LU ET,

DVDD
+

10pA
— —
? §200m +
— -

B7-11. FSAURIVAAE HEER
7-12 12, M1 oD Ak EEZ RLUET,
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DVDD

—

10pA —-

¥ o+

200 kQ

_... —_

L

_., —_

B712. 29y RURIVASEViEER

7-13 (2, STEP, DIR, nSLEEP > D A HtEdEa RLET

OwWDD

=

B 7-13. RELARIVAAHE BER

7-14 (2, DECAY/TOFF ©> D A &% ~LET,
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k J

OvVDD

22 5UA

Five |-

>

v

VAN

-
>
-

Bl 7-14.7 LRIVAHE V1EER

7.3.7.1 EN/nFAULT E>

EN/nFAULT B %, RIANREA R —T )T HDICE RS, 74V RS Icb RS ET, X 7-15 (2, EN/
NFAULT E N8R SRR B 2 R UE T, BV 2R T A3 7 3 /L NRAE Ol 5 126 A 95385513, 4N R-C 282
BT HAVERHNET, B ERTANDA =T NET 4 —T N DOMFEATHEE. R-CITARETT,

H 7V V%A 2 =7 T HI20E, % High IZBREN T2 ERHVE T, Eravn—T 172 om Evars Iy
R T 2L, 7V TR NI ANA A B —F AT E T,

TAN I ENSE, ENINFAULT B3 Q1 2423528 THFBIFIIC Low (2720, a7 % C1 BESIVE
9, EN/NFAULT B> D EED VL ALy a/LRE FRlSE H 7V 3T 42 —7 W20 ET, 74V MIRTEDSE T
SNBDy, 2 FE O MCU BV 2y ENINFAULT B2 Vig SV EWEEEZESZEMNT5FE T, 70T 18—7 10
FETT, ZTDHK, Q1 BATZITRY, C1IFEPL R1 Z20h L TRESNET,

EN/NFAULT DOSh B0y e H 7y D% A R —7 )IC T HETOREAERIE L 100us T, R1 * C1 ORFE
1% 20us A CHOMLERHVET, #KHL R2 & R3 OEEMEEITZILE 4 16kQ & 2MQ TF, EN/nFAULT &° 2 23 i If
High IZH#55 St CWD A, Q1 BNE TR oTNAETED ., 74V NMIES T —7 B NI £,
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nSLEEP_MCU nSLEEP
DRV8428
FAULT _MCU
MCU
EN_MCI.W EN/nFAULT EN
R1 — C1 R2
R3
—_— 4, Q1
H
_||_< €
L FAULT
B 7-15. EN/nFAULT E >
7.3.8 (REEK
DRV8428 i3, EIFIKEE, H/NBER, 7/ A ZBEA RIS T A R #E LT,
7.3.8.1 VM {EELZEBFER;IE (UVLO)

VM B OELENELEIRDO UVLO AL vV REEE FRIDEFEIC, T_XTOHNIBT 18 —7 /1S4, ENINFAULT
BV A Low ICEREISNE T, VM IKEBESHENEIETHL. @”‘%@Wﬁ IEHIFLET (FE—F - FIANDOEIELE EN/
nFAULT DfiEf%).

7.3.8.2 B Z iR (OCP)

& FET o7 Fa/ EihlRE R IL, 7 — MNREIZ LD D ET, FET IS BT A HIBRLET, ZOEHHIRD tocp
R VD E<fW=5A . o H 7Yy d FET f)>7‘4“f2 7 VEL, ENINFAULT B0 Low (ZBRE SNV E T,
treTry FERIZSERIB L . 7 AV NSRS RE L% . BEIBYIZEE EMEICEIRLET (E—F - R4 DEI{EL EN/
NFAULT D#E#%),

7.3.83 =V - >+ v FD > (OTSD)

TNARBER —< L vy M T UBRIME (Totsp) 2R HEH 7V O3 _TH MOSFET N7 4 E—7 /L&
AU, ENINFAULT B2 2% Low (ZBREN SV ET, BEEHNEE D MEAAL v a LR RFUENOEAT U S 2% 5[ 2 fE
(Totsp — THYS_OTSD) ZFEDE, EmEEEICERIFLES (55—5'1\54’/\@@]1’!5& EN/nFAULT 3/]):/@ﬁ¥jj&)o

7.3.8.4 74/ PREDE LD
RT11. 72NV IREODEED

ZAVE &t RSB H 7V AT 7Y =D Gl
UEvh
VM £ (UVLO) VM < Vuvio ENIFAULT | 51t —7 71 | ¥4%—7 |  (Vovop < H VM > Viuo
3.6V)
i (OCP) lout > locp EN/NFAULT | 54t—7L B B H &Y A treTRY
FARNUGE R e T,> Treo ENNFAULT | Fqe—7 | B Wit HBL:Ty < Torso -
(OTSD) Thys_otsp
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7.4 T\4 ADWEEE— R
741 AY—7 + £— K (nSLEEP = 0)

DRV8428 MR fElEL nSLEEP v Tl &£ 9, nSLEEP £ 78 Low (2725 &, DRV8428 [ 1K & & 1) DAY —
T EB—RIZBITLET, RAV—T - —RTlL, TXTONE MOSFET N7 42— /(2720 EJ, nNSLEEP v CTD
B FAVT Y D% | tg pep FERIRRET DL | TS RFZRY—7 B —RIZBFTLET, nSLEEP 7% High 1272
Ll ARTSAATHBPNZAR) =T DBEIFLET, twake FFRIDSRGE T2, 7S A ATA T ATREZRIRIBIZ 22D 97,

7425 4t—7J)V - E— K (nSLEEP = 1. EN/nFAULT = 0/Hi-Z)

EN/nFAULT B >1%, DRV8428 ZA 1 — 7 LV E/lET 1B —7 M D721 i S41E T, EN/nFAULT B8 Low
(bl HARTA TSI, NA A E—F L RIRFBITRD E T,

7.4.3 BMfFE— K (nSLEEP =1. EN/nFAULT = 1)

nSLEEP E>73 High, EN/nFAULT £ 728 1, VM > UVLO OFT X TIZEY TG KT NARXT V747 +E—R
IZAVET, twake FRIZSERE T 2L, 7 A AT AT ATREZR R IT 20 E97,

744 BEETE—FDE LD
# 7-8 12, M E— RO FELOERLET,
RTS8 BEE—RDXLY

Gf AL H 7y DVDD L=l — |V 5% =
i
RAY—F +F—R 4.2V <VM < 33V nSLEEP > =0| T4k—7L FTA4E—T T4 —T FTA4E—T I
nSLEEP &> = 1
e 4.2V < VM < 33V EN/nFAULT &> Bk i Bk hiE

=1

NSLEEP &°> =1

SR TET L A= B B{E B

AL =B A

TA—T L 4.2V <VM < 33V

26 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8428


https://www.ti.com/product/ja-jp/drv8428?qgpn=drv8428
https://www.tij.co.jp/jp/lit/pdf/JAJSKJ7
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKJ7C&partnum=DRV8428
https://www.ti.com/product/ja-jp/drv8428?qgpn=drv8428

13 TEXAS
INSTRUMENTS DRV8428

www.tij.co.jp JAJSKJ7C — JUNE 2020 — REVISED JULY 2022

87 V=g RE

&
LT o7 7V r—vaAFiid, T o ARRICE EN56 O TIERL, Tl TIEZOIEMMEE 37w etz

TRAEVZLE A, fll 2 O BB 2 - OBEEMEIC DN TR, BERROEETHMTL TV e72<Zeic
MFET, BERITIAF ORI RELHFEL T AN DL T, VAT AOKREZHERR T DM BERDHYET,

84 77U — 3 gl

DRV8428 (X, NAKR—TF - AT 7 - —XHIICHEASNET,
82R&‘EMET IV —ay

WO TFIET DRV8A28 Z M CxE T,

VM
1 16
VM NSLEEP je—
0.01 pF 2 15
PGND EM/MFAULT jg—»
< 3 14
100 pF| + ADUTH DIR [#——
—_ Moter /& AQUT2 STEP [¢——
@ 5 DRV8428 12
v BOUT2 M1 DVDD
6 11
BOUT1 vee
. DECAY/TOFF TD
{ GND MO o
047PUF 8 9 REF
q I I VDD VREF
Rrerz

K81 R¥EENAETZ V-3 VEBK (18RA2ARTFYEYY, A—bFa—=r-UYyF)-ar b
A=)V T4 4, HTSSOP /w4 —)
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8-2. RXMATFTFVFr—2 a ERR (118RAVARTYEY, A= Fa—2 -

P
]
=
| ™
HE -
o
-
=
<}—’ ’—o— Wi
PN
o0 [T] = L] I
I o -
1 2z & 3
_ AoUT1 ™ 2 £ or
Step 5 E "'—11
Motor /5 AOUTZ STEP |¢—
3 DRV8428 0
- BOUT2 M1 * DVDD
4 g
BOUTA DECAY/TOFF —D
(i} L
O 0 LLI
= o =2
6 & & =
[Cy] o == o0
0.47 uF

W VCC
Rrer RreFs

YyZIJ-arp

O—J)b-T4T4,. WQFN /Ry —2)

8.2.1 B EH
7 8-1 12 (RFEWRT IV —ar O E AT A2 E R/ UET,

R8-1.RENTA—%

RENTA—F 5 TEDF]

EIRETE VM 24V

T SEHREHT RL 5.6Q/H
T—HBRAL LT LA L 3.4mH/AH
AT NAT T Bstep 1.8°/AT7 7
<A /0RT o7 L~ UL Nm 118 27>
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& 8-1. RFt/X5 A —% (continued)

BREt T A—F 25 TEDBHI
e —sl¥ v 18.75rpm
HEE7 VA — V& Irs 500mA

8.2.2 /R ERET FIE

8221 XAF v Y - E—SDEE

DRV8428 %%k 512iF, 9, T— X HE L~ AIRATYE L T L~UL D BIEEN LI T, fHRETHT 7V r—
var T ERE NI A I fsep DA STEP EUACHIINT 2L ENHY ET, BEEE—2EE I E
TELHA, T—XXEERLER A, T—F0 BARHRE IS TEDIEEMERL TTEEWN, T—FHE (v), v/7BaA
TR LV (M), B—EDTIVAT T H (Bgtep) D BIEMEIZHIET D fotep ZatHTDITITA 1 Z2EHLET,

v (rpm) x 360 (°/rot)
Ostep (°/ step) xnpy, (steps/ microstep) x 60 (s/min) (1)

fstep (steps/s) =

Bstep EIT, AT YL T+ E—FDT —H L —bEIFTE—FLZDOEDITRRMSNTWET, 72E 2T, 18 v A /ATy
7+ —RT 18.75rpm L) HIEZX LT, ZOT 7V r—rarOE—42 1% 1.8%/step DRz MEL/20ET, 1 %
5L, fotep 14 500HZ LU CRHATEET,

VAIRATYE LT LU MO BEUY M1 BV TRESN, £ 8-2 [RTREDOWT NN TEET, v~ (7R T
BT LAV EWIEE =X O EE (I VEIZRY, AHE AR NS0 FET N, R — X EL2ER L0128
DE fotep ZUEELET,

K82 IAVARTYEY - A VFOYDRE

MO M1 AT T E—R
0 0 100% EIFIC LD T NAT T (2 FRIDHL)
0 330kQ & 1% BIRICED 7 VAT Y7 (2 FbiE)
GND &0
Gilhez2s 5
1 0 JEEL 112 AT
INA AV 0 12 27>
B A
0 1 14 277
1 1 1/8 25>
INA A 1 116 27>
E— A
0 INA oA 1/32 A7~
B A
NAA2 | 330kQ & 1164 27>
E—X A | GND &0
Hlte5 7
Hi-Z Hi-Z 1128 277
1 INA oA 1/256 27>~
B A

8222 &R/ LFal—>3>

AT YR T B —HTIX, TNVATr—)VEG (Iks) 1. EHOODZERR ’%E@Jé?’béﬁ%j(ﬁ{mfﬁ‘o ZDO&X VREF &+
WA LET . VREF © O KiFAEEILX, DRV8428 Tix 3V T3, DVDD &Py ElZsz i L C VREF % fit
FCEET, AT YE VIR, lps 128D, IR KERAT Y T OERT ave 7« Aby /5/1/ (ltrip) DEFTSINE
T ks (A) = Vrer (V) /3 (VIA)
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82237104 - FE—F

DRV8428 7 /A R|L, % 7-6 \Z-TdDIC, 3 DDERLT 47 A+ F—RaPR—FLTWET, T—FEHREINE
T ave 7 ALy a/LR (lgp) ICET DL, DRV8428 13 Topr @ 3 DD T 47 A «E—R DWW T I B A Bl E
LET, topr RGBT DE, #TRRTAT 72— XD LET,

8224 77— 3  HIER

B 8-3. A¥—bF * Fa—r - - Uy IEIHRZEICLD 11840 RTYEVS

B84 AX—b - Fa—> FAFIvIRBEICLD18RA(/ORTYEVS
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B 8-5 AR—h « Fa—r - Uy TINHBERICLD 1324/ 0RTFYEVS

®8-6. AR— b+ Fa—r - FAFIvIRRICLD 13274 /0RTYEVS

K 8-7. AR—b - Fa—>r - Uy TIEHHEHRTRICLD 1256 /A2 QRTYEVS
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K 8-8. AR—b - Fa—r - FA4FIvORFEICLD 1256 /A VO RTYEVY
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8.2.3 B(CBIET H5E
ZORIary T, T ADOMEE O E LA IEE OBMBEIZ WAL ET,
8.2.3.1 K5E&E"

EHEE/NTER 3 DDOEE (EEIAK (Pconp)s ATy T 715K (Psw). i IETH# IR /IR (Pq)) THE
RRESNET,

8.2.3.1.1 EHifk

TN TV NS NI E—F D BEFARENT—H DON—T TV T DAY AR FET LT DON—7 TV Dr—
AR FET 2@V ET, HHlEL (Pconp) (£, 2 DIHi2, E—%D RMS &Eit (Irms) NA AR A 4K
(Rps(oNH))- a—H AR AT (Rps(on)) THREVET,

Pconp = 2 X (Irms)? X (Ros(onH) + Ros(on)) (2)
# 8-2 T 2R FEWRT IV r—ar OEEE LT 3 DIHICHBEISNET,

Pconp =2 X (IRMS)2 X (RDS(ONH) + RDS(ONL)) =2x(0.5A/ \/2)2 x (0.75Q + 0.75Q) = 0.375W (3)

23
OB OFEMEIT AP AR FET ba—HAF FET OA LV HHUTREREEA B2 57 S A ZREITK
EBINFET, VBB ICHHE T DI20E, FET OA U REIOREK A B R L ET,

8.23.12 RM yF /%

PWM AA > F o7 JE I BUTE R+ 2E DK ITAL—L —] (tgr). BIRELE, E—F D RMS Eift, PWM 21> F
TP CIREVES, & H 7V P DNS ERVREH DAL F o THRRELD FRVRHOAA»F o 7B IITA 4 &
X5 DIIITEHRSNET,

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 L tFALL_PWM TEHHY VVM/ tSR LLCPEET, HFTA—ZDEARALZ1%, 30kHz PWM JE
BafUET DL H TV DALy F U THRIKIZLUFOI GRS ET,

Psw_rise = 0.5 X 24V x (0.5A / \2) x (24V / 240 V/us) x 30kHz = 0.013W (6)

Psw FaLL = 0.5 X 24V x (2A / V2) x (24V / 240 V/ps) x 30kHz = 0.013W @)

AT IR T =R RIANDRAA T TR (Psw) 1 E3LH ERVKF DALY F 7K (PSW_RISE) ENEB TR
DE#F’@@X/]’/%I/??E% (PSW_FALL) O)/El\§+® 2 %kL“CU\TO)J:“’)GC?r%é?hiﬁ‘O

Psw =2 x (PSW_RISE + PSW_FALL) =2x(0.013W + 0.013W) = 0.052W (8)

b2
B BV (trisg) E32H F2AEER (tearl) 12 AV —L —b (tgr) DEEMEEIZIESWCEESNET, 2
DI/RTA—=ZL, EIRET R, T AR DOIES O IE SN TEL TN THESNET,

Ay F T HIIE PWM A1y F o 7 B BUCIERBILET, 77V —aTo PWM JE R EIXEIE
£, B—X A )VDALKHIH A WREE, A T7REE] (A~v—h-F2—Uy T eavba—)L-T 17 A
E—RFOLGERI Y7 VER) TREVET,
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8.23.13 BMLEAICLSHREN
BRI LS THBESNDFF ILEIRIC KD EE NI FOIIERINET,

Pa=Vym X lym 9)
EZ2RANT e, #ILENRETIUTOIICE RS ET,

Pq =24V x 3.8mA = 0.0912W (10)

g3
B R R, B EREIRER (lyw. FEEM) 2L CGRHRSh &3, ZoOBEERERITEREL. i§
JE, TRAADIEL DXL TREVET,

8.2.3.1.4 2HEES
EHEET) (Pror) IBE@IAK, Ay F 7K, #IEEHEEOEFEL T M OIDICEESET,
ProT = Pconp + Psw + Pq = 0.375W + 0.052W + 0.0912W = 0.5182W (11)
8.2.3.2 /1 X DIEEBFim B DHIE
JEIPHIELE Ta, 2HE BT (Prot) DA HEATBIRE (Ty) 13 Ty = Ta + (Pror X Reya) TRHHSNET,

JEDEC HifsD 4 J8 PCB D&% 5 258, A THMNL A ~OEWEHT (Rgya) (. HTSSOP /v/r—T D4
46.4°C/W. WQFN Sy — D34 47°CIW T,

25°C O JE FHIRE AN E T HE. HTSSOP /3w — O A MBI UL FO I EE S E T,

5

T, = 25°C + (0.5182W x 46.4°C/W) = 49.04°C (12)
WQFN /3o —Y QA TRIRIE XL FOIOIFH RS ET,
T, = 25°C + (0.5182W x 47°C/W) = 49.35°C (13)
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
DRV8428PWPR ACTIVE HTSSOP PWP 16 3000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 8428
DRV8428RTER ACTIVE WQFN RTE 16 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 8428

® 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.

© ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and 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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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 3-Jun-2022
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
L |+ KO |4 P1—»]
Leg R g R A T
o| |e e Bo W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
DRV8428PWPR HTSSOP| PWP 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
DRV8428RTER WQFN RTE 16 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
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www.ti.com 3-Jun-2022
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV8428PWPR HTSSOP PWP 16 3000 356.0 356.0 35.0
DRV8428RTER WQFN RTE 16 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
PWP 16 PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

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

4073225-3/J
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GENERIC PACKAGE VIEW
RTE 16 WQFN - 0.8 mm max height

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

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

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

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

SIDE WALL
METAL THICKNESS
DIM A
OPTION1 | OPTION 2

I 0.1 0.2

0.8 MAX
LAL* = e
0.05
0.00

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

—EXPOSED
THERMAL PAD

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

4219117/B 04/2022

NOTES:

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

2. This drawing is subject to change without notice.

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

i
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EXAMPLE BOARD LAYOUT
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

] E—

i1
CO g

16X (0.24) T O ! O

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

(PREFERRED)
SOLDER MASK DETAILS

4219117/B 04/2022

NOTES: (continued)

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

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

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 13

BRNR XS T

s g Lo
|

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

(R0.05) TYP

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

L

|
- (2.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

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

4219117/B 04/2022

NOTES: (continued)

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