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277V 5—ar

o TN A =R A=var AT wRRIAT milyh
o RRAERRAR, IS
o ERRHEGALE, §
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. ZRET VA

« 3D FYLH
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3 HIE

DRV8461 %, [N\ EHIHH ., KE ., @mEED ATy
IReE—H— e RTANTT, ZOT NARL, FK 65V D
BIREEEZ VR —RFL, HS + LS A #5127 300mQ @
MOSFET %VW&L“@\%’)@T K 3A OEREMET
=FET,

HEhNLZESREIC I AT L2 JE\L’C:M’/I/ Sk
S HZL T RN E ELES, #IEENENET—RIC
X0, B—H—DEFHRIETD? ma%#&ﬁzéni#
AL U b AT T REET—RIE, RS L OER IR
JARXDRWEIEEEZRLES, B HEZNEL TR
0. AMFT OB EBIA AR B2 5728, PCB OEfi &
VAT ADAANHIECEET, WIEOA T 713K
1/256 D~AVBAT w7 P R—kL, HEj~A(7nA
T T =R TCANAT G 55T 52k
D, a2 ha—FDF —/N— oy REEHLET, BPLX
DAN—UIEHICEY VAT A THOIZUR « Ay 7N KRB
W0 ET, ZOT A AL, ZOMICHIREKIERS LD
W EEZ TR — R ThY | B CEEMEO &V ENEE
EFHLES,

DRV8461 11, i/ NEOFHEE CHE /R RE 2Bk T&F
4, DRV8461 (%, #MtiF FET RIA N _TE %
E 2 EL, PCB HifEh /NS THET, mnTRLF
—IhBl BT /A RO WENEIZLY . DRV8461
X, EEREART v R e = — e AT A HUR A 7 3R
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FINA A &R
v E—7 . S (A
R A BE—TxA RS AEFAX (A
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DRV8461DDWR Spfvcﬁ HTSSOP (44) | 14 x 6.1mm
DRV8461SPWPR SPI HTSSOP (28) | 9.7 x 4.4mm
DRV8461PWPR HW HTSSOP (28) | 9.7 x 4.4mm
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4.5t065V

|

DRV8461 .

STEP
DIR ( Auto-torque ) 3A
( Silent step Decay )
_SPlorHW 0
~  hSLEEP Auto Microstep + _

EnasLe | (Custom Microstep)
nHOME (  Smarttune )

nFauLT | (17256 p-step ) 3A
X Stall Detection

ABERE =1 B B

Controller
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SRR L UMERE ..o, 4 9.2 PCB M BHZBIJ AHELE T oo 111
B A e 8 A0 BIRICEITAMEREIE o, 112
(R RSB SR =L - ST 8 (R IR 2 =5 - S 112
B.2 ESD TEME v et e e e ee et enen ettt en e 8 10,2 BB R oo, 112
8.3 BB ESAE e 8 A A T o e, 114
B.4 BRI T AIE I, 9 MA VAT TRDTARTAL o 114
8.5 B TUTIEETE oottt eeeenenas 9 12 LA T IMI oo 114
8.6 FUFEHIZRIEME .o 14 12 FARALRZBIORF 2 AP R =B 115
T R T et 16 121 R AV POV IR =T i 115
AR SRR 16 12.2 R¥ 2 A RO FEHHRMZ ST ID FHE i 115
T2 BERE T T VI oo, 17 123 =B U= e 115
T B BEREZET oot 19 128 TR oot et 115
Tl T T et 71 12.5 SR BIT BT A E I e 115
T B L RE 9T et 76 12,8 FEEEE oo 115
8T U —a BB e 105 13 A=, 2o — BEOEITER. ..o 115
4 HETRRE
BRE S REOFEFIIUGTER L CWET, ZOUGTERRITRFERIZEL QO ET,
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o PWP 25 T0d0IT KV OFEERZ T, BEVEREEE DAARZ I . oo 9
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5 BB E &L UEE

VCP [1]
VM [2]
PGNDA [3]
AOUT1 [4]
AOUT1 [5]
AOUT1 (6]
AOUT2 [7]
AOUT2 8]
AOUT2 [9]
PGNDA [10]
VM (11}
VM [12]
PGNDB [13]
BOUT2 [14]
BOUT2 [15]
BOUT?2 [16]
BOUT1 (17|
BOUT1 [18]
BOUT1 [19]
PGNDB [20]
VM [21]
GND 22 N - -

Thermal
PAD

— e e e —— e— —— —— —— —— —— —— —— —— —— —— —— —— —— —— — — — — —

44] CPH

43] CPL

42] nSLEEP

41 ENABLE

40 DIR

39] STEP

38] SCLK/M1
37] SDI/DECAYO
36) SDO/DECAY1
35] RSVD/TOFF
34] nSCS/MO
33] VREF

32 RSVD

31 RSVD

30 RSVD

[29) RSVD

28] MODE

27 nHOME

26] nFAULT

25] VCC

24] DVDD

23] GND

5-1.DDW /S —< (44 E HTSSOP). SPI X73N—KRDUx7 -4 9—T7 x4 A, tEE

4
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( N\
o
vep [T —_——————— ~ |[=cpPH
VM 2] : I [z cpL
PGNDA 3| | : 6] nSLEEP
AOUTL[Z] | | [FIENABLE
Aout1(s]| | | |IDIR
aout2(s| | Thermal | [=IsTEP
AOUT2 [7] : o I [2)scLK
Bout2(s| | : 7] SDI
BOoUuT2 (3| | | [2'spo
BOUT1 [0} | I [19] VCC
gout1 (| | | [=nscs
PGNDB [1| | I [17] VREF
VM 5] : )' 16] nNFAULT
GND [%4] —_———————— 15] DVDD
. J

K 5-2. SPI 4/ >4 =7 x4 RIBED PWP /v —< (28 E HTSSOP), LHEE

( )
o
verl] ——————-— ~ [®lcpH
vMm 2] : I 2z cpL
PGNDA 3| | : 6] nSLEEP
AOUT1 (2| | | [=/ENABLE
Aout1(s]| | |  |®/DIR
Aout2(s| | Thermal | [=ISTEP
aout2(7| | o I 2m
BOUT2 (2] : : 31) DECAYO
BOUT2[2| | | [EIDECAYL
BOUT1 [ | | [=!TOFF
gout1 (| | | [EImo
PGNDB | | | [ VRer
VM [13] : }' 6] nFAULT
GND#| ~——————— 35 DVDD
. J

B53.N\N—=FUx7 A% =T x4 RAEHEHD PWP /Xy — (28 E> HTSSOP). tEH
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=%
PWP
A R O ik
H—T A P
3
3
NE w7« 7y 7 DEIREE, [HB00 7 EIFEEHF A
, TERWEAIE. VCC v % DVDD vk L7, SPI A%
- Y
vee 25 19 I — A KT LT A VCC Bl SDO H A OEIEE Y L
THESREL 77, FEL<IT. B3y 7.3.16 2B BL L&Y,
ZOEANL SPI A Z—T A AT AL EE Ay N—RT =T oA
RSVD/TOFF 35 - 19 AH UH—T A ATIE, 2O T PWM &L ¥al —ar 04~
k= /A N B3
; F¥—T R T O, XTR, 1uF, 16V ¥F3v 7 -arF o ¥%
VCP 1 1 Y -
c iR VCP & VM ORI iRl £
TR, E—F—OEBERELIHERL ., VM ERD 2 20 0.01uF
VM 2.11.12. 21 2.13 IR BTy arF ot 1 OOV AT oS EERLT,
PGNDA & PGNDB (23178 AL £,
PGNDA 3.10 3 EIR EIRT TR, VAT I IS RICHER L ET,
PGNDB 13, 20 12 EIR IR TR, VAT b TSR L ET,
AOUT1 4.5.6 4.5 o Bt A ), B2 —OERITIER LU E T,
AOUT2 7.8.9 6.7 i K A K1, B—F—DOBRHHELET,
BOUT2 14,15, 16 8.9 7 BB T, B — DB R LE T,
BOUT1 17.18.19 10. 11 o KRB 1, =2 — DB LET,
GND 22,23 14 EIR T RAADT TR VAT 2T T RICHR L ET,
. NE LDO HiJ), X7R, 1uF, 6.3V £/ 10V EROEIIv7 -2
Y
DVDD 24 15 A YA GND ISR L7,
TANVNEIH ), 7oAV LEIZEY Y7 Low I VEE
nFAULT 26 16 F—T N A | T, =T RlAy nFAULT ([ZI3SMHT 7 v 7o 7 RS L B
<7,
WA T 7Y NAT T+ T — T L DIR—ILE (45°) IChDHE
X, vV Low IZ7 VEVET, nHOME i3, 360°DERIN
nHOME 27 - F—T 2 RLAv |[BlHE (4 DDOT VAT T) T2 1 20 Low 7SVAEHHLE
9, DDW /S0 — TORFIATEET, FELUL, B vay
7.3.5.1 B BLTIZEN,
DDW /w47 —2 D34 . MODE vt SPI £/ —FRv =7
MODE 28 - A (HW) B> e A — 714%%1%)3%17/\/(7\7&7 s Ll E
T, LT, B ar 7.3.1 2BRLTEEN,
RSVD 29, 30, 31, 32 - - THIWE Iro REFHEOFEEIZLET,
TNAF—)VEGERET DI DETEV 7 7L AN T, DVDD
i %ﬁiﬁﬁbf VREF Z4p{ T&ET, SPI /> #—7 =
VREF 33 17
A AATHERR L7254 . VREF_INT_EN = 1b ®&%(% VREF £ %
RO FEE T%iﬂ“
SPI /L Z—T 2 AATIL, ZOE NI IT IV F o7 L IREL
nSCS/MO 34 18 A T%%%ﬁéb‘ijo‘\:vzt CETITAT ng W DENT e A —
T ARBEDAINTVET, =R 2T A F—T A ADY;
B ZOEANIRAIART LT =R T ALET,
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DDW

PWP

N—FY
EyEr 4
F—TxA

SPI 1>~
F—TxA

T

wiH

SDO/
DECAY1

36

20

AP EYIIAPN
71

SPl A2 B —T = A ATIL, ZOEANIIIT N F—F LT
HELE T, 7 —XIF. SCLK BV DN H ERY =y T 7 b Tk
SNET, ARV T A B —T A ADEE . O =T
—K&ETusI AL ET,

SDI/DECAY0

37

21

AT)

SPl AL X —T 2 AATIZ, ZOEANILIT I F—HZ A D ELTHE
RELET, 5 —#IL. SCLK v DIirh Pl =y THF v I F v &
NET N—RY =T A Z—T 2 AADEE | ZOE U THFEET—
RETar IR L ET,

SCLK/M1

38

22

AT)

SPI AL #—T7 2 A ATIL, ZOEALIIT L -y 7 A S LU THE
RELET, SUT LT —XE, 2OV ORISTHH BRI K
VLB TNy T TUMNBIOF v I FrannEd, N—
R =T e AL B =T A ADGE . ZOE NI~ A TR T I -
T—RKETnsI7LLET,

STEP

39

23

A3

AT VTN TOT AT 2PN AETIHE AT IVRN 1 AT
v teEHFET, SPl A2 X —T A ATIX, STEP 70747 -y
EVASH S N/ESVS i raVASH o NN IVASE W AT s e
WETEET, N—RTxT A H—=T A ADEE, STEP 777
(AT LIS BNy T,

DIR

40

24

AT

FTFEIANT T, BT LI AT T D5 R ELET,

ENABLE

41

25

AT

FRAADOHIE, vy Low TTF 4 &—7/L, rY»7 High T
AF—=T NI ET, TSAAPN—RI T - AP —T 2 A AT
#IEL T\ D EEIE, ENABLE B{25-» 7T OCP, OL, OTSD ™

TV NEIE FESIRESNET,

nSLEEP

42

26

AY—F =N AJ], TARIF, v¥> 7 High TAR—T /W%
D, aly7 Low CIRIEBRENA)—7 - E—RIIBITLET,
NSLEEP Uty k- ULRIERRNE Ty F SN mFEIZZV TS
7,

CPL

43

27

CPH

44

28

FX— R T DA F 7+ ) —K, XTR, 0.1pF, VM EH#-t 7
Iy earFYE CPH & CPL OfICE L £9,

PAD

YL YR, VAT LT TR LE T,
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6 {L#%

6.1 M RAKE

H S COBERERMEMN (i o2niRy) (1))

/ME >IN =774
EIREE (VM) 0.3 70 v
T — R 7 EIE (VCP, CPH) -0.3 Vym + 5.75 v
FX— R TAXAyF 7B (CPL) -0.3 Vum \Y
nSLEEP £’ #&/T (nSLEEP) -0.3 Vum v
WEBL- ¥ =L —4 BT (DVDD) -0.3 5.75 v
Sey 7 &R (VCC) -0.3 5.75 v
HlfEIE B -0.3 5.75 v
U7 7L AN S FEIE (VREF) -0.3 5.75 v
PGNDx %5 GND ~DE+ -0.5 0.5 v
PGNDx 75 GND ~O7EE, 1us A 25 25 Y
F =7 - FLA & (nNFAULT, nHOME) 0 10 mA
e e EE (AOUT1, AOUT2, BOUT1, BOUT2) -1 Vym + 1 v
WA BIE (1B 100ns) (AOUT1, AOUT2, BOUT1, BOUT?2) -3 Vym +3
v —7BRmh & (AOUT1, AOUT2, BOUT1, BOUT2) PN B L PR A
EERFOJE PR, Ta -40 125 °C
ENERF OB AR, T, -40 150 °C
TRIFILE , Tt -65 150 °C

1. MR EEFE LIEIZR N R P Io/m 835, ToSA R GEHIR 1B B P T T3 A[BEME RSV E T, ZHIFR N
L RADEFEDHIZ OV TIRL THY, ZD T 52— D [ HELEBI (ELAE ) ITREI R EE L, EEEF a8 25
KM CRILGE P IELSBIET B EFHEITATHD TIZHVEH A, WS ERAEFEDIRFEIZLRHFE S L KIEL D

IG IS E GRS EDDVET,

2. T NCOEMLLEIL, [FIEED2Z R 7 GND Z7EHEE L2 DT,
6.2 ESD E1&
& 74
AET L (HBM), ANSI/ESDA/JEDEC JS-001 #5411 ' +2000
Vesp) |FFEME FNA ZHEEET L (CDM), ANSI/ | FADEY +750 \%
ESDA/JESD22 JS-002 % * ZOMor +500
(1) JEDEC ®F=x | JEP155 (Z/2, 500V HBM ThiL/ 2/ ESD 7 it X CL R ME I W FE TS LM TOFET,
(2) JEDEC ®FF=x>) JEP157 (Z/2, 250V CDM Tbhiv/THE eI ESD 7 b X CL LR RSN AT RE TS Ll s T ET,
6.3 HERENMESRMY
H B0 COEEREFFAN (FrlCFRalk D720 RD),
B/ ME - FN BAAT
Vym % (DC) BhED IR 7 i PH 4.5 65 \%
\ aYw L~V AN FTEIT 0 5.5 v

8 BFHET 57 1 — RN 2 (DI RB R GbE) 225
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x/ME RAE =714
Vvee VCC v’ B+ 3.05 5.5 \Y
VRer U7 7L A& (VREF) 0.05 33 \Y
fstepP #Hshb STEP {57 (STEP) 0 100 (1 kHz
IFs E—H—DT VAT — /LR (XOUTX) 0 30 A
Irms F—F—D RMS Eifi (xOUTx) 0 210 A
Ta D) PR L -40 125 °C
Ty YRR -40 150 °C
1. STEP AJ//%42E 500kHz THEIEL F775, & R FADHEIIGIGE—5—D B I I VRS A E T,
2. JHEBBL U/A%’f“ DFIRIZUE O£ ZD DV FE T,
6.4 24[CBAT B 1FHW
EAT RS DDW PWP BT
Raua HR DDA P A~O B 23.2 25.2 °C/W
Reucitop) |EEA DS —A (i) ~DEEHT 10.9 15.5 °CIW
Rosg | HEEHEID DI~ O RS 6.6 6.3 °C/W
Wit HBE DD L E OB ST A— 0.2 0.2 °C/W
Wis BRI D TR A~ DR PR AT/ T A— 4 6.5 6.3 °C/W
Rouc(bot)y | FEAEINGS —R (JETH) ~DEEHT 1.3 1.3 °‘CIW
5 BT
FRYEMIT Ta = 25°C. Vym = 24V TOFE T, FHIFLR DLW IRY | § < TORFUEITHELEE (RS A O RFEPH A7 T DDLU &
D
RIA— 72 Mg | RonE | s | RkE | wu
&I (VM, DVDD)
ENABLE = 1, nSLEEP =1, E—%—# 5 75
72l VCC = 4 5V ’
lvm VM B EE IR B mA
ENABLE = 1, nSLEEP =1, E—%—# 8 1
far72L, VCC = DVDD
lvma VM R —7 & —REREF nSLEEP =0 2.5 5 HA
tsLeep 2 — 7 W] NSLEEP = 0 b AV —7+ & —RET 120 us
tRESET NSLEEP Uy k3L 2 NSLEEP = Low C74/Vha2UT 20 40 us
N— Ry
’ ]\7;‘:7" AL B —T7xAA nSLEEP 0.85 12 ms
=1 Tl hEE
e VT SPI A% LEEP =1
M — T A A = N
(o7 =7=A%0S < 0.15 0.25 ms
SPI #fifi7e T
ton S R VM > UVLO THi IR 0.9 13 ms
SMEBATTZRL, BV < Vyy < 65V 4.75 5 5.25
Vovop WL ¥ 2L — X BT
SMERRRZRL . Vym = 4.5V 4.2 4.42
F¥— -7 (VCP, CPH, CPL)
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FRYEE L Ta = 25°C, Vym = 24V TOE T, FRTFERDZROIRY | F X TORFEITHER B ESRAF O 2FIH AT b DL L E
R

INFGA—H T ARk Be/ME FETER BAME =<Uiv
- Vum
Vyep VCP BT BV < Vyy < 65V o v
f — IR T DAL F T JE]
X AT DAAFLTIA S UVLO. nSLEEP = 1 357 kHz
VCP Wik
foik R4 L+ 2 2 JE Vyy > UVLO. nSLEEP = 1 10 MHz

uPy 7L~ AJ] (STEP, DIR, MODE, DECAY1, nSCS, SCLK, SDI, nSLEEP)

Vi ANhwevys Low EJE 0 0.6 Y,
AJ1evv2 High & (DECAY1

Vi v High R ( 15 55 v
ZR< TN TOEY)
AS1av2 High T (DECAYA

ViH_pEcAvt | .. i 2.7 55 \Y
E)

v ANhayy s -eA7 Y A (NSLEEP 100 v

m
e EFR<TRTOEY)

Vhys_steep |NSLEEP nw 7 -ERT UL R 300 mv
AJmy>”7 Low it (nNSCS %

I > Low Hiii (n Vin = 0V A 1 uA
PR RToEY)

IiL_nscs nSCS n¥v 7 Low Eift nSCS = 0V 8 12 pA
AJja» 7 High &t (nSCS %

IH 4~ Tor, 200k DNESZ |V = DVDD 50 pA
AT AKHT)

liH_nscs nSCS =7 High &t nSCS = DVDD 0.15 MA

’oALV -~V AF) (MO, DECAYO, ENABLE)

VI1_ti AJimTy”7 Low &EE GND [ZHe 0 0.6
Vi2_ti AT A A E—F L AEBE A A —F R 1.8 2 22
Vi3_tri AHuavv7 High E1E DVDD |z 2.7 5.5
lo_tr AT VT 7 &R 10.5 A

IT9RL~YLAF (M1, TOFF)

Vi1_quad ANJ1avy7 Low fBIE GND (2855t 0 0.6 \Y;
Vi2_quad A|IR L ~ULVEEE 330kQ + 5% % GND [Z#E#i 1 1.25 1.4 \%
Vi3_quad ANINA A =T R NA AT R 1.8 2 22 v
Vi4_quad AJjr¥v2 High FEIE DVDD (Z#ki 2.7 55 Y
lo_quad AT NT 7T & 10.5 pA
Fov 27 IVH ) (SDO)
Rep,spo T LA AR 5mA £, GND FE#E 30 60
Rpu,spo NI LT 74K 5mA &1, VCC HiE 60 110
Ispo SDO V—7 i ' Vym > 6V, SDO = VCC FL08 OV 25 25 HA
#H|#IH 5 (nFAULT, nHOME)
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FRYEE L Ta = 25°C, Vym = 24V TOE T, FRTFERDZROIRY | F X TORFEITHER B ESRAF O 2FIH AT b DL L E
R

ING A=K T AN /ME EYEfE ANE =<¥)vA
VoL iy s Low B lo = 5mA 0.35 vV
lon WY y7 High V—2 & -1 1 pA
E—F—-FF54/"H7 (AOUT1, AOUT2, BOUT1, BOUT2)
T,;=25°C.lp=-3A 153 180 mQ
RDS(ONH) INAYAR FET A 45T T;=125C, lp=-3A 225 285 mQ
T,=150°C, lp =-3A 255 325 mQ
T,;=25C., lp=3A 150 185 mQ
Rps(on) 7—H% AR FET AL T,=125°C. 1o =3A 225 300 mQ
T,;=150°C, Ip =3A 255 340 mQ
| TAE—T N E—RTDI TR |H TV DINA A —=H A Vyy = 200 A
LEAK DS — 2 65V W
NR T A BT AR g = 3A, 40
10%~90%
SPI A% —7xA4X SR =0b, Ig =3A,
t A5 B0 [ 325 T EER 140 ns
RF - . T o%~90%
SPI A/ #—7xAX SR =1b, lg = 3A, 70
10%~90%
to DT Y RZA L VM =24V, |g =3A 300 ns
PWM E5EHI# (VREF)
Ky "N AL =R R A VREF = 3.3V 1.064 1.12 1.176 VIA
IVREF VREF v°> DV — 7 & i VREF = 3.3V 40 nA
TOFF = 0 %£7=i% TOFF = 00b 9.5
TOFF =1 %721 TOFF =01b 19
tore PWM 7 I TOFF = /NA AL —F  AFT- 1T 27 us
TOFF =10b
TOFF = 330kQ % GND (Z#%f¢. F7-1x 35
TOFF = 11b
10%~20% 7 )V A — )V -10 10
Alrrip ext | BN Y 7RG | 458 VREF A7) %
20%~100% 7V A/r— V& -6 6
10%~20% 7 )V A — )V -10 10
Alrrip Nt | BN Y HE B, R VREF : %
20%~100% 7 )V A/r— V& -7 7
locH AOUT & BOUT &~y T 7 |100% 7NV Alr— V& -3 3 %
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FRYEE L Ta = 25°C, Vym = 24V TOE T, FRTFERDZROIRY | F X TORFEITHER B ESRAF O 2FIH AT b DL L E
R

IRTA—H T AN w/ME TEYEAE RAIE EAL
SPI A4 —7 x A2, TBLANK_TIME = ]
00b
IN=RY T A B —T 2 A AETI1E SPI 15
t FHL ¥l —say T TRy | A4 =722 TBLANK_TIME = 01b '
BLK us
MRF ] SPI {2 %—7 =A%, TBLANK_TIME = X
10b
SPI > % —7 =A 2, TBLANK_TIME = 05
11b '
¢ EFIML X2l —ar -7y FrE 05 s
DEG W] ' H
PREEmIE
i VM 325 T AW 4.1 4.25 4.36
VMuyvio VM (K EREERS I (UVLO) v
VM 25 B0 4.2 4.37 4.47
e z Jr.'(‘,_, S E R
\V)/CC EYNHEE IS L, VCC ALH [ 07 28 09
VCCyvio |VCC IEEFEAEELS 1L (UVLO) v
A= - sn gty & 3
VCC &AM EEIZHEe, VCC 3L H b7 278 29 3.05
U]
N
Vuviopys |IEBEEEATUL 2 }‘f;ﬁm BUL TP DR Y= 100 mv
VCC = DVDD, SPI A>Z—7=AA, VM
VM KEERRENVERS I (UVLO) U . =
VrsT ol A ( ) SEBTMRY, T LAYy h, SPIEE 34 Y,
7 AP
Vepuy Fy— W FIREE VCP 325 F 7280 Vym + 2
locp B R WD FET 258 4.8 A
IN=RY T B —T oA 2.2
toce W EE VAR H AR AE SPI > % —7xAA,  TOCP = 0b 1.2 us
SPI A>%—7 =A%, TOCP = 1b 2.2
tReTRY B E Y M A RERE 4.1 ms
INRD 2T e AU H—T A A 60
SPI > #—7 =A%, OL_T = 00b 30
toL PR A A s R ms
SPI >4 —7 =A%, OL_T =01b 60
SPI A>4#—7xAA, OL_T =10b 120
lou B A B AL > v a/L R 110 mA
Totw B SPI A2 Z—T A A, ZATSE T, 135 150 165 °C
Thys otw |[IBEVEEEZTYT R SPl AL Z—T A A K AIRET, 20 °C
Totsp UA IR e S 44 HABRE T, 150 165 180 °C
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FRYEE L Ta = 25°C, Vym = 24V TOE T, FRTFERDZROIRY | F X TORFEITHER B ESRAF O 2FIH AT b DL L E
R

IRTA—H 7 ARG B/IME PR 2N : 1 BEfL

Y=<y N BRATIY | 0
THys_oTsb - TR ZAWRFE T, 20 C

(1) RFNILOVRFSITOFET,
6.5.1SPIDY A IV VEH

B/AME | AFE | HEKE HAL
treADY SPI #{#5 1. VM > Vger 1 ms
tscik SCLK D&/ NAH 100 ns
tscLkn SCLK D/ High IFFf#] 50 ns
tsciLkL SCLK D/ Low I 50 ns
tsu_soi SDI AN DTy T v 7R 20 ns
t_spi SDI A J1DAR— LR 30 ns
to_spo SDO H{ /)L, SCLK High 7°5 SDO A#h% T, C, = 20pF 30 ns
tsu nscs |nSCS AJjtvh7 o/ 50 ns
tH_nscs nSCS A Jyds— LR R 50 ns
thi nscs  |nSCS DT 7747 Low DHIDH/IN High Kfif 2 us
tois nscs | NSCS 7 & —7 /LI, nSCS High 725 SDO /A + A2 B4 AT 10 ns

tunscs . tsu nscs tnscs

nSCS | : N\

| =
SDO : X‘"SB >< ><LSB

Bl 6-1.SPID¥ A X VJH

6.5.2STEP & DIRDY A IV EH

FEHERR AT T, = 25°C, Vi = 24V TOETY, BHTFRDRNRY . 3R TORRFUEITHEREMES O 2R - b0k
LET,

il w/ME HAIE Bifir
1 |fstep AT 7 W Sk 500(") kHz
2 |twH_sTEP 7V ATE, STEP High 970 ns
3 |tw_ster  |/YVRIE, STEP Low 970 ns
4 |tsypr mx |BYFTYT M, DIR £721% Mx 238 STEP 326 EAVET 200 ns
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FRUERR FUEIT Ty = 25°C. Vym = 24V TOE T, FHIFLIROZRWIRY | 3~ TORFUE I HELE B RS 0 RFEHA M7= b D&

LET,
&5 B/ME FKfE Bz
5 |t4_DIR, Mx A—/LRIER, DIR £721% Mx 225 STEP 2 H L3 ET 200 ns
(1) STEP Ai3fk & 500kHz CTEIEL £ 28, AT AOWIRIRITT— 4 —DATHZIVHIBSES,
|
D
| . |
| C | : |
| | |
| | |
|
|
]
DIR, Mx X : X
l
TR
| @ : @ |
|
K 6-2. STEP & DIRD¥ A XV H
6.6 KRAVTI51HE
3.4
— T,=-40°C
32|~ T=27°C
, —RhR |
P—
g 238 —
é 24 — — T |
%_ 22
b 2
1.8
1.6 p
14
0 5 10 15 20 25 30 35 40 45 50 55 60 65
VM Supply Voltage (V)
6-3. AU —7 - E— FERER
7
— T,=-40°C
6.8 — Ty=27°C
— Ty=125°C
6.6 — T;=150°C
g 6.4
T_C’ 6.2
Lo
g 58
i 5.6
§ 5.4
8 52
5
4.8
46
0 5 10 15 20 25 30 35 40 45 50 55 60 65

VM Supply Voltage (V)

6-4. BIEEEREM. vCC=4B 5V

14 BHICHT S 7 — R o2 (ZERCHRI O Sbd) 205
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6.6 fA&RAITIHME

9.6
9.4

9.2

8.8
8.6
8.4

8.2

Operating Supply Current (mA)

7.8

76

7.4

280

260

240

220

200

180

160

140

High-side MOSFET On resistance (m<Q)

120

100

40

280

260

240

220

200

180

160

140

Low-side MOSFET On resistance (mQ)

120

100

-40

=150°C

20 25 30 35

VM Supply Voltage (V)

40 45

50 55 60 65

6-5. BifEEEREH. vCC = DVDD

— Vym=45V
— Vym=24V

— Vym =65V

/

-20 0

20 40 80

60
Temperature (°C)

6-6. \1 Y4 R FET # &

100

120 140 160

— Vyu =45V
— Vym =24V

— Vym =65V

-20 0

20 40 60

Temperature (°C)

6-7. O—4Y A R FET # i#&#

80

100

120 140 160
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7 SR BH
71 HE

DRV8461 (I AKR—T AT /T —H—DHOEEME—F— FTA I a—a TT, ZOT SARTE, 2 fH
DN F x0T — MOSFET H 7V Bt YT, EiL T =L —Tar i, ijIU\’\”/I'7DX7‘/E /7 A
TIPS CVWET, DRV8461 13, 4.5V~65V DIRJAVWVEIREERFICHISL TOVET, 20T 231 A%
44 v°> HTSSOP (DDW) /~y/4r— b 28 B HTSSOP (PWP) /Xy /r— D 2 DDy /r— Tt \/néi’biﬁ—
DRV8461 i, fx K 4.8A OB —2 &K, 3A DT NVA—/)VEFE, 2.1A O T EEPEHR (rms) O 1 ERE AL
FT, EEOT7 VA —/ VERBIO RMS &, BIFEE., EJREL, PCB O EH u@?fbi‘@' VAT LERET
WA —F 7 NI BIEBIOER V2 — /5/72?3@?7;‘571&) DRV8461 @® DDW X/ —1d DRV8462 BL W
DRV8452 LV HH#THY, PWP 23 /r—1% DRV8424,. DRV8426. DRV8452, DRV8434 Lt H AT,

DRV8461 (21X HEH ML ZRERE SN S TRY ., AR M2 IS C CTH A EBRA TR +52812k0 . B A2 K
L. VAT LD FREm ESEET, SPI A4 —T7 A AT BFEDET—F— kotU\/XTAm%ﬁH%fﬂ b TH
FRLT T LTV X LOVER %Wﬁ{tfréf_&)®éiéif£ﬁ7 varnABEINTWET, A=V HISREIL, T—X#
—WGF SN0, FRITZ U RA T I VEIREIZEL X, X — A= VR L T AT Lo ba—
FIEEHLET, 6, FIEEBEHRNE—RICLY, ==X —MEFMLEIZHDEZ OB IR LIS NET,

DRV8461 [Z B T —F T 7 F ¥ AN L TWAT2 2 DOANE R RIS T S22 . ik E S, BOM =

AR, mﬂ’ﬁ%ﬁ KIEIZHIPRS AU, THEEE ) SRR iniﬂzé;hi?“o ZOT —XT77F ¥ TlE, ERRHICERIT—F
EEWNT ST — MOSFET #9528 C, BHIKPUCBIAEIHEZREL CWET, A7 v arOARE I T
% PGND v L Epk 77 RO /I L T, %%57 @Jj:ﬁ% CHRL, 74— VR AV TR ear b — L7 E O
N—T T NIAVALEFZIETHI L TEET, B2l —a O ERIL VREF U OELETlFETEET,
SPl A2 X —T A ADEH . 8 B LU AXZIY, avta—F1X VREF BEV 7 7L R Ar—Uo 72 1E
MaEAr =)o 7 TEET, 2. B0 8 B LIUAHZLY, T—F— {2 LD E NEILKE T2 B CTREFERL
SOVEAERRCEET,

STEP/DIR BV e AL X —T oA RIZID | A2 b —F B AT /R =S —D F I EAT v R EEH#H & FE T,
WES~ AV OAT B T AT I 2 ffir L BB~V 2250 as b —F &b I @SR E D~ A7
AT T FLTTEET, ZOAL T IHIETNAT T N—T 277 1/4,1/8, 116, 1/32, 1/64, 1/128, 1/256
CAIORT T e FITCEET, @O~ ATAAT YLD | K& A A XD E AL — R 72 BB A3 Al HE
HR0ET, BE~vAfInRA TS %%Ffi ANAT 7 B E D @ o R I i S b T2 2 ke —F0 6@&%
JE AT AT 2R U CTEELARS, Bl X ol —iar NS, aE A ABERESNES, hAZ L~
AVART I T REMHTHE, FEEDT—F—D=—X | ZEb Y CEIRKEEZRE TEET,

AT /R —H— e RTA NI AREEGR  IRA T, Ml RS WONDHE T — N2 RET L2 L1280, B
A FIRE T 5 L E DBV E S, DRVBAST [ZA~—h Fa— U BT —REP R L TOES, Av—h-Fa—>
aiia‘?ﬁﬁ’amﬁkﬁﬁa:X‘AT EIREE, T—X—HEOLE), REZ(LOFEIZEIRL, HiE/RERL Tl —a

EBRRIZARB IO B BRI L £, 27—% Fa—r Uy )earbm— UL, F 7B AR OV 7V E T EIE
REBRAL, T—X—BRBIROELER/NRICHNZDZENTEET, Av—h - Fa— A FIv7HETIE., BE
FTWERA AT Iy mEEEE S ANERSNE T, Av—bF a2 BET—RIIMNAZ T, DRV8461 [Tk
EGH[FEREEZ ) A R DIRWENEE R D720 DY AL U b AT v 7 EET—Rb R T,

KFNSARAZ, WIET PZN IR ENRT ¥ — R T DT DYLEANRTNT I 7y 7 VR EERE A 2 TUOVET,
ZOMEREIC XD KT AAANS D BRI B/ RIS Z D ENTEET, £ KB B HA)—7 - —RE## L
Tb‘%ﬂt&) T —ET 7T TN EIL QO NWEXICU AT LD B EER TEXFET,
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7280V IR
DVDD
VM § RnHOME VCC
1 L
T 0.1 yF
VM p— nHOME VCC :L:
1 ] Iy
L L L VM
—— 1uF Power s }
VCP[ ] —
Indexer .| | AOUT!
Position | L
CPH ::[: Charge |,/ I |Ir<-
Pump , —
0.1 uF Current |
CPL L < Sense [ % Stepper
= Gate
1 Drivers VM Motor
DVDD DVDD . vy
Regulator & — Y
D] —
I [ ] AOUT2
L = R LI
l e
A4 —
D(I:%I;AEL Current s
Sense 1 PGNDA
- L
Control Auto-torque —
Inputs
1 |Silent step Decay!
= SINE DAC
_ icrostepping
MODE = 1 Indexer
Smart tune — BOUT1
Automatic |
Microstepping | R
Customizable I v I ||_
|_Microstepping " Current |,
SPI Standstill Sense
vee Power Saving Gate VM
Drivers
S
D [ BOUT2
Y L1
e
— Protection ’ Current
Sense
Stall Detection ] PGNDB
L
—— DvVDD
Overcurrent —
Uneeralizge Fault Output nFAULT
-[ RHFAULT
Virer ¢+—| VREF Open Load
:l A;:z:)luotg Overtemperature
[ ] 1
= L praD L eno

71.SPIA4 >4 —27 4 AMD DRV8461 D7Av /K
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DVDD
VM § RnHOME VCC
1 '
I 0.1 pF
VM — nHOME VCC I
] 1 |y
L L L VM
— 1uF Power 4{:?
VCP —d
Indexer .| | AOUT!
Position | L
CPH ::[: Charge | ||-<-
Pump A4 —9
0.1 uF o Current |
CPL h Sense |
= Gate Stepper
+ Drivers M Motor
DVDD DVDD ] v
Regulator PN 4‘?{' — Y Y Y
T '_ [ AOUT2
L - L]
-
A4 l —
" Current \
C Sense 1 PGNDA
L
-
» SINE DAC VM
Digital %
Core =
Control :.:
Inputs 1 BOUT1
L
DECAY0 |
- }
DECAY1 > vy '
P Current
Sense
Microstepping Gate VM
Indexer Drivers
MODE =0 Smart tune 4‘ D 5
'—
i BOUT2
y L
4
\ 4 l 9
Current
D Sense 1 PGNDB
Protection L1
DVDD
Overcurrent =
Uinssralifgs Fault Output nFAULT
VCC -[ RarauLr
Vvrer ¢+—  VREF Open Load
Analog
:l Input Overtemperature
1 [ ]
= L praD L eno

B72/N—FOx7 -4 —7xA4ADDRV8461 AV IR
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7.3 BRBESREA

7% 7-1 |2, DRV8461 OHELESMFIF R A R L £,
= 71. SMF TR

it 1 Y 2 Heag
Cum1 VM PGNDA X7R, 0.01uF, VM E#ETFIv7-arF %
Cumz VM PGNDB X7R. 0.01uF, VM EH I3y 7 a5 4
Cvms VM PGNDA 2L VUM ERE T T
Cvcp VCP VM X7R, 1uF, 16V &Iy 7 a5 o4
Csw CPH CPL X7R., 0.1pF, VM E#ETIv 7 a5
Covop DVDD GND X7R, 14F, 6.3V £F3y 7 a5 %
Cvce vce GND X7R. 0.14F, 6.3V £F3Iv 7 - a7 o4
RnFAULT DVDD #7-i% VCC nFAULT 10kQ #EHL
RnHOME DVDD #72i% VCC nHOME 10kQ #EHL
RREF VREF DVDD #7-i% VCC
Fayb o/ BHiE R E T A OO, VREF_INT_EN = 1b OBAIF R,
RReF2 VREF GND

731 8L 9—T 4R

DRV8461 |, N—FKU =7 (HW) B s A Z—T = A AE21E SPI A X =T = A ATENETEET, SPI (4 —T =
AATENEST D5 G 7/ A RT £ T-4 (TR TBIIERE L A Wil aE 2 R —hL £ 77,

DDW /S — 47 var s . ayy 2L~ Ld MODE B3, B AR £7-1% nSLEEP A Z/L D% T,
BIEL CWBA L H—T =2 ADIERE T F LET,

o ZOERETMODE BV N7 ZURIZER SN TR, TS A FIN— R =T BV e Z—T 2 A ATEIEL F

B
« ZOWiRT MODE v 23av vy High DA, 7731 A% SPI CTEIMEL £,

EIRBEAL £721L nSLEEP = 1 [Z7257-% ., MODE B2 Dy 7« L~ L& CAE R LN TIEE N,

5 RO OEREIL, 3 7-2 BX O £ 7-3 [T I, BIEAL X —T 2/ AZE > TRV ET,
R 7-2. EHBE. DDW Ny —

EUES N=RYxT A F—T = AR SPI A2 Z—T <A A
34 MO nSCS
35 TOFF T P
36 DECAY1 SDO
37 DECAY0 SDI
38 M1 SCLK

xR 7-3. ECDEEE. PWP Xy —2

DRV8461PWPR (\N—R¥=7 (25—
vUEE DRV8461SPWPR (SPI) =iy =T

A)
18 nSCS MO
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R 7-3. ED#EE. PWP RNy i — (FX)

ELEE DRV8461SPWPR (SPI) DRV8461PWPR (f\;l;’?x7"f vE—T=A
19 vce TOFF
20 SDO DECAY1
21 SDI DECAY0
22 SCLK M1
X 7-4 13, 2 DOEEA L F—T = A ZADRE Y 2B RE L L LT2b DT,
R7-4. By FDE
BEre N=RY=T AL HF—T AR SPI
A —hFa—r »HH Y
K 11256 D~ ATAAT IR LT Ho Ho
MMSE LTy 7 IR (VCC) HY HY
nHOME /) HY Y
nFAULT 77 HhH HY
HE~A7nAT v 7L HY
NAZ AR RRIRY AV OAT e 7 7L HY
AT U 7L HY
WER 3.3V U7 7L AEE 7L HY
FaT N AT T T ITFAT Ty 2L ko)
AL ATy T sl HY
BB LY 7L »HY
i AL 78 ) £ 7L HY
ESOVANFNIN /3 7L HY
TRFEHRE
VM L0 VCP UVLO HY HY
VCC /ST — Uty HY HY
1 A PR HY Y
B A A ®Y HY
R R A S A7 »Y HY
Ah— Uk HY L HY
B mL HY

732 AT YIS B—9— - RSANDERTER

AT = — RN, M ERERT 3 FIEOEE (B —27, RMS, 7V A7 —)1) ZEHLTH

7.3.2.1 E— 2 ERTERS

AT R RTA RO — TV ETRIT

<t

B EFURERN) 7 AL aLR loep THIRSILET,
AT IR F—H— e RTARDY’ ~%wﬁﬁ%%%%mhiﬁ“ DRV8461 OHFH . B —IEIREHKILIT VT LI

PHTEET,

47%%5:\ IOCP @Eﬁd‘{ﬁﬂi
4.8A

20 BEHCT BT — RN 2 (DR B b B
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7.3.2.2 RMS ERTH

RMS &iftld, IC OEEREZ BB L TIREL £, 25°COIRHER 222 AT LT Rpsony, (B ERVIFHIBLONS
TV PWM J8H 5, 7 S A ADOFR IEFFETT ., 2o r — Y OBWEREICESWCEH RS £, EfERFO RMS
BRI —h U 7L FEPIRE IGU T E FT584 02350 Ed, DRV8461 D4 . RMS Bt €K7V Hi-0
2.1A T,

7.3.2.3 FNX— I EBRER

TR — VB EL, v A7 AAT o T WO IE I BRI O KMEZ R L £9, ZOEZIEIRIE L RMS FEific
BHRL CWA720, TNV Ar— VBTG T A ADOBWERELRZ B L RO FT, 7NVAr— VERERIL. EXIE BRI
FEOBEIIHKI N2 X |jms. T BRI (72T 7)) DBEIT lrms T

Full-scale current

Output Current

Step Input

7-3. ZIV R — )L Bt L RMS Ef

7.33PWM E—%— - FSaNn

DRV8461 121X 2 2D 7V H 7V P HIRFA NSRRI TEY AR —T« AT /8 =X —D 2 DOEHE BEE)
LET, X 7-4 12, ZOREOT vy KERLET,

VM
e ?
1 r:IAOUT1
L L
< &
'_
¢ Current o
Sense
Microstepping and VM
Current Regulation > Qate
f Drivers
Logic
e }
1 r:IAOUTZ
L L
<+ &
y '_
| Current o
Sense
r:IPGNDA
L

K 7-4. PWM E—%— " RSa4/x070vy o/
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734RAVARTYEV S AT Y

KT INAADONIEA T 7V 0PIl THE FFEATY T T —RNIIRHHETEET, £ 7-5 IR T IO, SPI LY
24 @ MICROSTEP_MODE E'wh, F721E MO & M1 BV AL T, AT v 7 - E—RERELET,

RIS IMVARTYEVYT - AT OHDRE

MODE = 1 MODE = 0
MICROSTEP_MODE | Mo M1 RAF YT E—F
100% L7 LA
0000b 0 0 i
Fo7 (2 HiL)
00016 o | UL |19 wimicraT A
. 7 (2 FHEhEL)
ot
0010b 1 0 |JEHEE 112 2TV
INA e
0011b A I N L RS
A
0100b 0 1 |15y 7
0101b 1 1 |27y 7
InA e
0110b A I B LR
A
A _
0111b o | NOITE sz
| ssoka %
1000b ﬁ;\/ GND (ci% |1/64 27>~
= e
InA e
ALE | NA A —
1001b D T (in2s x o
A
A _
1010b 1| I 2se 270

SPI TEIMEL CWoIGH . & 7-6 _/T?‘J:O Z.ZDTRARTH SPI A2 2 —T 2 A R%J T L TAT Y T L %2
B HILLTEET, ZOWREDTZDOIZ, 4 SO Y IBMEHSIET,

% 7-6. SPI 2HTO STEP LU DIR DFIE

Evh Ob (774/1h) 1b
SPI_DIR RIANE DIR BV ANZE SN THMEAELET | HFmid, DIR EYMISUTERINET
SPI_STEP AT 1E STEP B O AJNTKAFLFT 277 1%, STEP By MIGU TETEINET
DIR LR ECE R £ FT—H—INES I EE T
STEP X AT IYNA ATy TR ET, STEP By MNIA /YT DIz
1b 3 EZIAFNT=% THEIRIIZ 0b (2720 FE T,

i% 7-7 12, DIR B> ey High £7213 DIR B MR M OEE DT VAT 7 (T1% i), 112 A7 7" 114 AT

V18 AT T EWEDEFDOIREEAT > 7 M ZRUET, AR T v T O RAENREI EWIGABRIL Y
—AZHENET, AOUT EItITERA D IETL, BOUT EItITERA DKL TT, IEEFIL, BREIREIZ xOUT1 B 72>
5 xOUT2 B AN D EIREEFRLET,
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R7-71. BRO\MEERT v THRA

- - - - AOUT &jii LNt
118 277 | NARTYT | ARATYT | FNVATYT T1% (TR P AR %) (57;1/)7%‘_/146@“3‘ ERA ()
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 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% 1% 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 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

3 7-8 12, . DIR =1 OB DTN A — )VEFE 100% TOIN AT FEEEZ TR LET, TOATYE LT «E—RiL,
71% DOEFNCEDTINVAT T ~B—RIDHLELDENEHEELETH, @BOE—F— RPM THRMNVWZEBTEET,

+& 7-8.100% ERTODIIARTY S

7NMAT T 100% gﬂfﬁwmﬂ %) gﬂfﬁwm#é %) A
1 100 100 45
2 100 -100 135
3 -100 -100 225
4 -100 100 315
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# 7912, DIR =1 DEEDOIEER 112 27y TIMEALRLET, ZOAT 7« B—RIEIEER 112 27y 7 #H1ELY
HELOBEBNEHEELET R, MWE—F— RPM THIMV ZZFEBITEET,

*£79. FBEE12 RFVEVIER

BT 112 RT T AOUT Eif BOUT & ERA ()
(FNRIT =3T3 %) (VR =R 2 %)

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

% 7-10 1R X912, SPI TEMEL TWA4A . STEP_EDGE B v hMIGL T, STEP 77747 -y V% b BT
IUNTT B, FESLH LRV VeSS R Ry VO FIZTAHIENTEET, HW A2 —T = A R&EHL T
FERRLTZ3 G, STEP 77747 « o I3 NNy P ORIV ET, mWAT] STEP L —hCHEITTIHIMLEDD
BT TV r—ar T, M FOTy Y ET 7747 oy LU TERRTHE, AJT STEP L—NIEEMIC 2 5127257
B, A =T DA =Ny RPN L ET,

RT710.STEP 79547 - Tvo

A BF—T AR STEP_EDGE STEP 77747 -xo¥
Ob (7 74/L1) ASH W N/ESA
SPI
1b RASH VN SR VA SN /N =
H/W X RVACSH b/

STEP ANIDHT V747 Ty VDI Y T AL T 7P I RORORIEICHES FF, ZOJ5 L, DIR Erhiay
7 High O%;4T9, DIR BV 3Ry v Low D6, ROV —F P AIKEELET, A7 v 7 HIZAT v 7 «E—RH)H)
ICEFESNTGE, STEP DT /747 2y VT AT VTR OA D RRIEIHE S FILWAT T B — R E
2720 ET,

BRI, oV 7 KBIEREENED L& T LT, 3R —F B —RER T L% T AT 730 EhiE fk
HE (R— L) ThD 45°DESMIBEILET, ZIUL. OIS NDOTNAr—/VERD T1% (THELET, 2
DI G TR TOLVRENET 74V MEIE TS ET,

28 BRHCT BT — RNy (DR RB bt B
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SPI THEIEL CWAHEX, IDX_RST E' v b2 1b DA 7-5 IR TINTAL T I7H1T 45°DFELX[MA I By SN E
TR AEY =y T L IPAZONFITEESNET A,

INE— AT BB TR AOUT2, AOUT1, STEP, =A/V B &ift, 21/ A &, nSCS

75. 4T85ty b

STEP ANJEWEN Y v 23 5L A=A D BB TT NAADEFIZTAN AV T SNET, & 7T-11 1TRT 89
2. FRQ_CHG t'vI& STEP_FRQ_TOL BV N CTANZRELRT 0T TLLET, 2% DT ANZV 7% Wl A 5
TR 2% DT FBRTANZ) TSR, NIRRT —F —D A=Vl 57200 D7) — 7% STEP 5 5
WERSNDHZEEZEWRLET,

RT-N AT TRBRBED7 4 IE U5

FRQ_CHG STEP_FRQ_TOL TANEY T
00b 1%
‘ 01b (F74/LR) 2%
0b (F74/L1)
10b 4%
11b 6%
1b RfR72L TANEY T TR

7354 Fo9HA

DRV8461 (ZIZA Y T w7 AL VAP EHSINTEY, TRENI~YAI/uAT v T BT —H— DN E & 2 —P—|C
RLET,

+ CUR_A_POS Lv2#L CUR_A SIGN B YNNI, A F7HETOAANL A BROMEERLET,

+ CUR B _POS L ¥2#L CUR_B_SIGN B YNNI, A F7HFTOaA/L B BRI EELRLET,

+ CUR_ALIRHZL, THRENHIAL A BROMEZRLET, ZOEHIT sin (90° x CUR_A_POS / 255) T,

o XSTAGEE YRS 1b DA BIRIZIEERD  FEE YR 0b OB4 . BItITALRVET,

# 7-12 12, 1/256 ~ A /a ATy 712 BT 5ERE IS5 CUR_A_POS L' 2# L1 CUR_B_POS L2
EOH 1 RUET,

RT12. 4T YHEAER

BRI CUR_A_POS CUR_A_SIGN CUR_B CUR_B_SIGN
% 1 4R (0° -> 90°) 0->255 1b 255->0 1b
Copyright © 2023 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 25

Product Folder Links: DRV8461
English Data Sheet: SLOSE98


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/drv8461?qgpn=drv8461
https://www.ti.com/ja-jp/lit/pdf/JAJSPK0
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPK0A&partnum=DRV8461
https://www.ti.com/product/ja-jp/drv8461?qgpn=drv8461
https://www.ti.com/lit/pdf/SLOSE98

13 TEXAS
DRV8461 INSTRUMENTS
JAJSPKOA — DECEMBER 2022 — REVISED OCTOBER 2023 www.ti.comlja-jp

RT112. 4 TV HAR (ki)

EEIR CUR_A_POS CUR_A_SIGN CUR_B CUR_B_SIGN
% 2 %R (90° -> 180°) 255 ->0 1b 0->255 Ob
% 3 %R (180° -> 270°) 0->255 Ob 255 -> 0 Ob
5 4 IR (270° -> 360°) 255 -> 0 Ob 0->255 1b

AT 7% T1E nHOME (B 5 &5 LICiD, EXREENDOE—F— DN ELRE TEET, Znbarxy
a—=F LU T ATy THREOBERLE | £ =4 —DOBBIO R —Hzfit TEET,

7.3.5.1 nHOME 1477

DDW Ry r—Cld, AV BATYE L T AT IR DAV T IVAr—)VERD T1% (RS T DA — 00
& (BX A 45°) ICETHE, A —T - RLA2® nHOME H 1728 Low I vEnET, LA OEA LT T,
NHOME 7178 High IC 7 /VENET, EBIZ, T/AAAN SPlI A2 H—T 2 A ATENEL CWDEA . AT 7Y ik—
LIEIZETHE, SPI L 2Z0 NHOME B3 0b 12720 £,

ZD1=%  nHOME H AIZBEMIEHETEIC 1 90 Low »SLA DFED | ¥ 7-6 17T X9, 4 DDINAT Y FTL
121 OO N 2E I LET, LIS T, nHOME @ Low 7SV AT, 4 TV ATY P T LICERSN-EB—F— DA B
WS LET, NHOME LHEB R — b Ao F BB EDIET, T—F— DR —MIEEZ LD SR E IR E TX
F9,

FATyTEEAEHL T, nHOME % 5V, 3.3V, 1.8V OEBFIZS N T LET, 5V ITTVT v X A5,
NHOME v 22bHiFi AL C DVDD B8 T £d, 3.3V £/ 1.8V I NV Ty 7+ 55414, AR EIRZE
IVBERHYET,

W 32— 1% Enb FIEIC:BOUT2, BOUT1, =1 /v B &ifi, =1 /L A @i, nHOME

B 7-6. nHOME {11 DigHz

7.3.6 BBINAM o ORTvEYS - E=R

DRV8461 73 SPI A2 4 —7 = A ATEMEL CWBEE . BEIvA/uAXAT v 7« B —RIZ A JTIAT T - UL 2% A

LT, JOESREED~ AT AT v 7\ D BRI IE 2 AR L ET, ZORER., EOAT Y7 HEH T igHARIE

W ERE S ARXDINENMEERRLET,

o HENRAIRAT YL T NT 4 =T IVDOBE VAT b ba—Z 38R E B o 2T T E B R IL
T B RERED~ AV B AT T BRI A AR L ET,
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o HEIAVORAT YL T INA =T NVDIGE . AT v 715 B O EE MR- OIE O E IR 2 R 5280
T&EET,
— ZHUZED, e —T DA — R =y RIIKIEIZEAD T 57280, 3D VA7 77N e A — R A—Tar | B
B2 OT TV — g AT,
o MRS EPEEIE. AT v R — O IR FR IR F T TR LW EICER L TLIEEN,

HE~v A uAT o7 B—REA R —7 /WZT5I1Z1F, EN_AUTO B v 1b IZL TLEEW,

see 4 LA s

| ——

Motor Angle J_'_'_’_’_‘_'_H_'_,_'_'_,_'J

B7-7. B84 o 0RTy EVSICK SR

7712, BB v A7RRAT oL Z o LA LA LRV A OE—2— fOMMEZRLET, BB~ /82T
BT A LRWGE (), B—F—MIIAT YT AN OT 0T 47 2y P TEICREIEMLET, BB~ A/
AT T T DY (FR), T—2— IR ELE T,

# 7-13 | X512, DRV8461 13 RES_AUTO v hoO#EkIZ LT 1/32, 1/64, 1/128, 1/256 DAV RAT v
7 V’\/V’C@%F'ﬁ%’f*}‘j“ FLTWET, MiMRREIL, FATHICAEE TEET,

RT713. HEBINAM 2 0RTy EV DB LX)V

RES_AUTO P
00b (F74/L1) 1/256
01b 11128

10b 1/64

11b 1/32

£ 71413, 2/ VEK. BEIOEN_AUTO EYMZENEFN 1b & 0b 2EEIAT I LIZIAN—T ATy «E—KLH
B~ AIOAT T = ROIRONRIBEBEEZRLTWET, N—T AT 7’L 1/256 DHEf~A/0RAT o T« —
RCIE ATy 7 AEEIIFEIC THAZLITIHEEL TIEEN,

RT1MAN—-TRAFyTELEHHTA/ORTFY EVITHOER
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RT14.N—TRTYTELEHMIA I ORT Y EVTROEE (Fix)

INTT ATy T T —RING 11256 D HB)~ A7 0AT o 7 ~DER ‘ 1/256 D BBV AV BRT YL T NEN—T ATy T =R~ DEB

® ® ®
o L LT

Motor Angle

7-8. ATy TRABRBEZ(S L EZDABT(I/ARTYEY Y

7-8 IR T IS, MRENLRATD 2 DDOART 7« VA OREIZ ST TV ET, BIDA 2 — S)VREH X,
RES_AUTO b D% EITIG U TR LHE L e b IOl it E T,

ANAT o T BB DAL 22— SVipBIE T 256 (ROE7 A NN)) =S —FROAT YT DT 7747 =
UNRAETDHET, RCRTTarZ#iRLET, EN_STSL B v 1b DFAE . TS ALEILEEE I T—RITAD,
tsTsL pLy DB T HDETCROT V747 2y VIR ER A FILEENE—RI, ROATYT DT 747 -2y T
BTLET,

AIDA L A= NIV NS AT T T SN T 556 (KD T AR 2)), WDAT T DT 7T 47 TP IN kT, A
VT IYINAT T AINIGCTZR D v a Bl +58, F—4—AIZAL—XZHEMESNET, B/ A3 T
B X — AT BT A2 OAT TR E LT, KO EisIc L £,

*E
s HE)vAIaRATYE LT - —R T ATV AT DI 10Hz~300kHz O CTHAVERHV E
ﬁ‘o
s 10Hz K OTNAT v T HEMAT v T E THE) v A7 aX Ty 7% EB 5123, BEi~vA7aX
T T AR —T T BRI, IVEWDRRED~A7ax Ty TR EEFEHLET,
— 72221 INART T =R TD 1Hz DATY 7B L, 1116 ~ AV A T 7« &—RKTD
16Hz DAT 7 R EITHY LET, FDT2d, VATV AHz ATy A THEI~ AV aAT Y
v 7 w455 A1 MICROSTEP_MODE % 0110b (1/16 ~A 270 AT v 7 ) IZREL.
RES_AUTO b v h%i L THOMRBIL ~L 2 FEHTEET,

737 hRIA - RAVORTYEVITR

AT /X e AT AOMREL /A XL, B—H— L AR OE T NOREINDEI T Uy T I~ THRZRD
F9, MV U7 UL, K~ A7 uART T ICRBIT ANV OB IS TERINE T, IFEAEDAT /e —H—T
X, BEER R B~ A VB AT T A T I TG DML Uy 7L AN T M RE A KB TEE T,

72720, —EDOE—F— AR ML O AE DR T, BT 07 7 ANVEERTHENL T Uy TV L, B8 L
ARE ) AXIPMEIR T D ENHVET, WU T T TLTHIET, WAXARINTZ BRI, —EDMLI T~
AV OAT T NLE N TS IND T80 | B 7L B RS A B L F9,

T2eZIE KA T—H =D ATV 7 (3.6°~18°) BN AT UyR-F—%— (0.9°F£721% 1.8°) L REW =0,
MV DB NI VEEZE 12720 ET, [BE T OH D028 | [BlliE 123 2 DOEE FO R ORIZHHEXIZ, [EE 1
O AR O THEIIER T 577y 7 A0 &N V7720 ET, TNOOH N E CEIRL VB L/ T5L, 77
FIVRDIEGIR AL T 7R TV Uo7 T NS F,
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DRV8461 IZ. BEDE—X—DEIIHE Db T AIuRT Y T ERT T 7 AN TS D720 DN I T 7
F—TNEFZTWET, BEINZER 72774001, EN_CUSTOM B Y M1 2EX AT 2T, T 74/LADIE
Wik T a7 AN ORI SNE T, DAX L~ ATBATYE LT =R TOAT Y7 A OJE P #50%. 300kHZ
ERBZIRNIOICLET, M7 a e ADFEME UL FIORLET,

o Z—P—(X, /8 ¥AIRAT YL TRET, 2V A BHROE 1 RIRICHIGT5EH (TRQ_DAC © %) =71
TIRTHLENRHOET,

o INHLOEFAEIX, CUSTOM_CURRENT1 L A4 CUSTOM_CURRENTS8 U P AX |ZRfFSNE T,

o ZHMHOBERAMONME L, EBAM 11.25°, 22.5°, 33.75°, 45°, 56.25°, 67.5°, 78.75°, 90° {Z%f L £,

o 0°ONEOEMMEIZTERELET,

o 9 ODEIME (0% 7 /NVAr—/)VETiZETe) 1%, KOMIEFIEZEHL TEEF 256 AA U NETHiIS, 52878
BRI DMELNVE T, MIESNTZHIBIL, 70l T L8Nz~ A/ aAT e 7 - B —RICBHRZL, HIZ 1/256 O
~ AR T T ICRIELET,

o I, BAIORIROMEE KL, 24V A DD 3 DORBIZHONTHIEVIEL £, F72, 21V B OEFIZ OV
THIAKEIZ 4 SORRTRERARIKL | 52 2R BRI IEEEY BP9,

£ 71512, 2= —D ANHFIZRLET,
RT15. hRAY A -4V ORTYEVIRDE

HEE (°) AT 7 YE {E1EE (CUSTOM_CURRENTYX)

0 0 0

11.25 497 24

22,5 97.6 56

33.75 141.7 96
45 180.3 152

56.25 212 192

67.5 235.6 224

78.75 250.1 240
90 255 255

7-9 (T, EA T 7 TEMRSNDEIZ LR LT, SERRERMA BT D3V A ORI HEEETIEE 27~
L/SETO

300

—— Sine microstepping indexer
250 —— Modified current waveform

200
150

100 / \\
o] AN

Coil current
o

- N\ 4
-150 \ /

-200

-300

0 30 60 90 120 150 180 210 240 270 300 330 360
Electrical angle (degrees)

79. hRI A XA A/ ORTvEV S
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738 EfLF¥Fal—ay

T BRI EIL. PWM Bt ¥ ol —tarmlEiclo T sET . H 7)oV Rx—T NIZT5
&L BIEEDEWEE, %‘%f?@/f/f’?ﬁ/x WL ) ORESNS U C, BRA RN BRI ET, Bt

75) BTl Fal —ar AL yvaRIZET DL, /K 7-10 IR T I, 7V 347 R O IR T —RI2BITLC

BRI LET, A7 RIET 2L, TV ISR —7 72&@\ WD PWM YA 7 V&R ET,

Itrip

Motor Current

'
|
|

L
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T

torr ————
7-10. Bt F a v EX VR

PWM L ¥ ol —ra Biid, o— AR U — MOSFET & FIZ B L= Bt A MOSFET O ijumd &+ 4
’fﬁﬁ”éﬂwﬂ/ AICESTRESNET, ZOT NAREN—RY 2T A H—T oA A THERT DG, Bt A
MOSFET 3. i t—FDIEXKR TEHAITLZ DAC O THAII 7 7L ABRTAATASNET, 20 DAC
DI NAr— ) U7 7L AERIY VREF BV OEETHRELET, SPI A X —T A ATEHWEL TWDIGE. 2 DD
LY A% (TRQ_DAC & ISTSL) 12&0, V7 7LV AE A SHICAr—) 7 T&EET,

K1 BHEHL T N7 Ao F—T 2 ADT VA — )L L X 2L — g BE s E LT,

l— taLank —P: |

Irs (A) = VREF (V) / Ky (V/A) (1)

SPl A2 X —T 2 AADEE . 8 B b TRQ_DAC L VR IT7 NV Ar— VETER 1 DIIIEIHIZAr—I 7 LE
3, TRQ_DAC DFETEIZOWTIE, 3 7-16 &ML TEEW,

les (A) = VREF (V) x TRQ_DAC / Ky (V/A) 2)
# 7-16. TRQ_DAC DXE
TRQ_DAC BRAAT—
11111111b 100%
11111110b 99.61%
11111101b 99.22%
11111100b 98.83%
00000000b 0.39%

1591 DD 8 YR LIPAZ ISTSL 1L, AT v 7 7 ULAREHINEN TEL T, T—X—NE U E RSN TS E
= REFEI (lhowp) 77 7 ALET, (REFERMEVMEISERE 758, T—F—BILORNIA O E BRI WAL
F9, FHLLIT, B ar 7.3.9 BB TEE N,

loLp (A) = VREF (V) x ISTSL / Ky (V/A) (3)
& 7-17. ISTSL ORE
ISTSL PRI OOME
11111111b 100%
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& 7-17. ISTSL ORTE (%)

ISTSL REFEFROME
11111110b 99.61%
11111101b 99.22%
11111110b 98.83%
00000000b 0.39%

7.3.8.1 AZY Z 7 L XEE

SPl A7 —T xAATEMEL T 54 . DRV8461 1% 3.3V ONE 7 7L AELEE# R —R£97, \_@P&JJ‘B)77’V
VAL, VREF_INT_EN B MZ 1b #EXIADIETAR—T N TEET, ZOHA ., VREF B OEE I MHE I,
VREF B34 —7 v OFETH, V77U RICHEF L T ENER A,
TNVA— )VEFRCREFEIL X 4 BLO X5 I CHEINET,

Ies (A) = 3.3V x TRQ_DAC / Ky (V/A) @)

lhoLp (A) = 3.3V x ISTSL / Ky (V/A) (5)

U7 7L ALLUTHER 3.3V Zffi [l 954, VREF EZH S TS 2 DOIFLNAREIZ2 57280 BOM DA%
HICEET,

739 BIEEBNHHE—R

AL b —TRAT T VAR EEE T, B—F— DR EEZRFFL TS DRV8461 [ IEE ENE—R
TEHET DI TEET, EN_STSL B v MM 1b 2EEIADIETIDOT—REA R —T /I T DL, aA(/VERE
EATERNOIREERET T AILICLY, AT DM E B 1R TEET,

7-1M R TIDNC, &% D STEP /S ADH, T34 AL TSTSL_DLY L VAL TT s T LSRR 245
BLFET, £D%, TSTSL_FALL L P AHX 2L Tl 723N HIMIZhT-~> T, aA/VERIZFEITERDOHIRGE
WETHTLET., TAAMADR G LB E—RTHALI LA RLT, STSL 757 R ibEt, kD STEP /LA
SN L, aVERITEBICFETERET LA LET, TSTSL_FALL 3318 TSTSL_DLY (| H Al fE7e4~
TavkE#FR 7-18 ITRLET,

v/ ar 738 IR SN TWAINNC, EfTEFIX TRQ_DAC LV AXIZL - T url a3, REFERIL ISTSL
LAk TF s I LENET,

tstse_puy Tstse_FaLL
- -
A

step —— 1 LI LT L1 L

TRQ_DAC
ISTSL

v

7-1. BEEHTHHE— R
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R 7-18. BRLEII BT 48 Y Ryl & B RERRR

INTA—H

Wt

TSTSL_FALL[3:0]

TSTSL_DLY EEfO#RiE#% I, EitA TRQ_DAC 25 ISTSL E Tl J 22 HI L £9°, TSTSL_FALL &
Liz, A ISTSL 145 % T TRQ_DAC 13 1b FoIE FLET, A 3krh FAWEER = (TRQ_DAC -
ISTSL) *&EIEAT 7 DNLE TSV RERH],

0000b: 2.6 T 23R = 0

0001b: K EIRAT Y7 ONE FHBVEEHE = 1ms

1M11b: BB AT YT DL TRV = 15ms

TSTSL_DLY[5:0]

%D STEP /S Z0b ik Ik ik —FOREI E TORELHIEHLET,
000000b : #9524
000001b:3E4E = 1 x 16ms = 16ms

111111b: E4E = 63 x 16ms = 1.008s

o TAAAREFILEDEHRIE—RFIZ ISTSL 2#£8H 20 ERHHLE513, A2 EN_STSL v R 1b
15 0b IZHIVE % RIT1b IZELET,
. BHENNMINT4E—TLDLX:
— ISTSL < TRQ_DAC D413 lyoLp = ISTSL
— ISTSL > TRQ_DAC D343 Iyop = TRQ_DAC
o HEINMLINAR—TNDEE:
— ISTSL < TRQ_DAC D413 lyop = ISTSL
— ISTSL > ATQ_TRQ_DAC ®¥41% lhowp = ATQ_TRQ_DAC
— IEHILISTSL 2 ATQ_TRQ_MIN X0/hSVMEICF 0TI 8452 TF,

7310 EfiLF¥Fal— a3 VEEE—R

PWM BiiFavt 7, H 7V PWM B Favt’ s 7« AL o a)VRICETHE T, B— X —BHA e cX £

T, X 7-12 OEHE 112, ZhERLET,

Favt’ S ERAL v a/VRICELZ% . H 7 Vo203 2 FEORRE (Bl £ M) CEifEc& £,

o EHEEETET—RTIL, PWM Fay ' FERL ~OUVICET AL BB T BN SRND I M D 7 —
LD MOSFET (20022 52T, H 7V TR EER RS E E 97, BRERAElZir3<E H 7Yy i T+
=T &I, W ROBIRNDENLL ERNDOEFSIELET, X 7-12 OIHE 3|2, @il —RE2RLE

_a—-

o [EHEBEE—FTIZ.H 7y O FOa—% AR MOSFET 24 % — 7 VI T A2 CRGERLZ HIERS Y E
T, X 7-12 OEH 212, ZhERLET,

32 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRV8461
English Data Sheet: SLOSE98


https://www.ti.com/product/ja-jp/drv8461?qgpn=drv8461
https://www.ti.com/ja-jp/lit/pdf/JAJSPK0
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPK0A&partnum=DRV8461
https://www.ti.com/product/ja-jp/drv8461?qgpn=drv8461
https://www.ti.com/lit/pdf/SLOSE98

13 TEXAS

INSTRUMENTS DRV8461
www.ti.com/ja-jp JAJSPKOA — DECEMBER 2022 — REVISED OCTOBER 2023
VM
} T * @ Forward drive PWM ON PWM OFF
/‘ *— @ Slow decay -4 L >
_ _ \ |
’/ -~ e - \ @ Fast decay (Reverse drive) TR
* R ]
I
:+ + : I_ Slow decay // \
i |
I
. ,
;7__»—@——»———:\\ |
xOUT1 Y ¢ xOUT2 /
rrrrrrrrrrrrrr e ) S S |
_ @ -7 } Fast decay /
7
o P T
J <€ i '+ > I_ FAST
T 4 Y i o
t T
| /1
\]:'\ - /77::/ Mixed decay /

h— TBLK TDEG
712. REE— R
WEE—RIL, £ 7-19 17T X912 DECAY L Y24 %7-1% DECAYO0 £°& DECAY1 BV CRBIRLF T, HEE—N
WX, SEATHICETE CEET,
R 719. HET— ROBRE

SPI A2 —T AR N=RYxT A HF—T AR

DECAY DECAYO0 DECAY1 R
000b INA A= R 1 AR
100b 1 0 TRATHE :30% &k
101b A A —H R 0 IRATHE 60% ik
110b 0 0 A= F o= B AT Iy IR

M1b (T 74/LH) 0 1 A —heF =2 Uy T VAl
b2
DECAY > hDF%b (001b, 010b, 011b) D% E, 3LV (DECAYO0 = 1, DECAY1 = 1) DR EIL THIH 7

b(“—gqo

DRV8461 i, sl F B L OER IR I AL U NEEZITO 72D DF AL U b AT 7T — RO A TOET, 7EL
WX, B ar 7312 R TLIEEN,
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7.3.10.1 (EEREF

Increasing Phase Current (A)

...". eeesccsccccccccscscedeciccctccccncncdiians

[Etpank > € torr P>t ank P b torr

<«
<
<
<

< tprive —> torive >

Decreasing Phase Current (A)

[etaank> < torF ><tg ank P torF ><tg ank P

““—tprive _>- 4‘ torive '> 4‘ torive '>
7-13. EERTRE— K

R Tlid  H 7y v o —H3 A8 FET IZEBOLHAUIIRY, EiA FHERIEDIENTEET, Rl EE—F
IR DERT, LT DO REZEL TTEEN,

o REEEE X, 525N topp (ST AET—ROHF T, b/ NESWERV Yy 7 VaERLET,
o LML, BB AT 7 TIE, RO CIEER A IET 12 o0 35720 L lrp VIMIZHEDLAELSE
TIZEWEE A0 ET,

— FTEEEE TEROBERN lrp L% BRI TOSE A, b5 —E A7 ORISR R E RS, 471
& T RFDE DS ITRIP L% FEAFE TR IESILET,

o BIBRKFHICDIZ S TR ~SURFFSI TS (STEP AN7L) B0, HIEL¥al —ia Bl -1
ENBA, F2iE, AT VB HE R ITENE S B2 — B ROMRE N BIEFITINS, AT ICE
Tia T 5 ATREMEAS B B 700 | IR Ol B AR A i TRV A MBI ET, ZORRETIE, E—F#—
BV EH TN T2 AREMEADY, BUVA TR A BELTHARBVET, BBt EoTL, ZORDICERL
Kol —Tar PN kbhd THEERH O T, KO/ — R RS ET,
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7.3.10.2 BERE

Increasing Phase Current (A)

tBLANK‘N e torr —>|<'tBLANK‘N
'4— tDHIVE -

AT

torr

torive

v _

- - - - - - - - = L4

|
|
|
|
|
|
|
|
—_————— - -
| |
|
| |
| |
| |
| |
| |
| |
I

Decreasing Phase Current (A)

£
2

*tBLANK‘P: '*tBLANK'P‘* trasT ‘P'

| |
! !
:4—tDR|VE =|< torr =I< torive » r|~ torr >

714. RERTZE—F

BT, tope BRI —E DWW (30% 7213 60%) 1L CRIMAL . Z D% topr DY HERILAE
WEICH DY ET, IRAWET—RE2RIR T 5L X1T, KD S E ST HUERHYET,

o ZOF-RTEAREEEIOLY T ANKRELRVET,

o BB AT YT TR IRGEIMKERE IO, HLn ltrRip L I BLEEET,

o EIMAREREHE (STEP A7) I3 IEE ITIRNWAT B 73 E CRIC L~ UIRFRFS IV TS A IRA TR
AT, B2 BRI E NN GFELRNEXIEIREL Fal —a REICHERF X E T,

o 30% F7213 60% DOEEREAHE TR T 5L, il T ol —al TR —U B 0IR LI AL, w]HEJE
BEFHIIK FL T, B — D /A XM T 5 A HEERH ET,

7.3.10.3 XV—pP - Fa—> -4 F v BT

A=k Fa = EROIEBGRE T NN TEERERL T2l —ar FRTT, Av—hFa—i3 AT
/N T B RTANPBIRD IO IREANEEIR DO ZAIZEAS W TR T A T DI H £,

o EB—H—OBFEMBIOA A HIH A

o E—X—DOfRMFELL

.« E—H— @%ﬁﬁ’]ﬁfﬂbi()‘ﬁ?ﬁ

s EB—HX—OERELLHE)

. ﬁ%ﬁﬁi‘@;tootvﬂaTﬁx@x?yﬁf@%—&—@i@tafﬁ@%@]

© ATVTER

o /NEREKEFRO dI/dt

DRV8461 |1 2 MDA~ —h+F2—L R (A~ —h+Fa—r H A F I/ EA~ — b F2—2 Uy T LT b
n—/L) iz TV ET,

Copyright © 2023 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 35

Product Folder Links: DRV8461
English Data Sheet: SLOSE98


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/drv8461?qgpn=drv8461
https://www.ti.com/ja-jp/lit/pdf/JAJSPK0
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPK0A&partnum=DRV8461
https://www.ti.com/product/ja-jp/drv8461?qgpn=drv8461
https://www.ti.com/lit/pdf/SLOSE98

13 TEXAS
DRV8461 INSTRUMENTS
JAJSPKOA — DECEMBER 2022 — REVISED OCTOBER 2023 www.ti.comlja-jp

— — —t

Increasing Phase Current (A)

torr > *tBLANK'N :4— torF —’l*tBLANK‘»I

AT

*tBLANK‘N

|
|
|—
|
|
|
|
|
|
|
_________ ] |
|
|
|
|
|
|
|
|
H—tDmVE—N :<—tDHIVE—>| '4— tDRNE—>

| |

| |
|

| |

| |

| |

| |

| )

|

| |

| | t_— —_— =/

| |

| |

| |

| |

| |

| |

I

Decreasing Phase Current (A)

B 2 IS N

.
torr =:< IBLANK":

<t ank P '4— torr —V'*tBLANK‘P' <
:<—tDR|VE—P' '*IDR\VE‘PN' trasT ‘F: :"tDRIVE'»:<tFAST’:

B 715 AR%—bk - Fa—>" - FL4FIYvIOREE—K

A—heF 2= AT Iy WEET—RTIL, ?E'éé\?@‘zﬁmﬂﬁﬂ#ﬁaﬁc:iﬁfré%uﬁﬁr@“ﬁ'/\75@55’3 RS ET, 2
AUCTY =2 =DV T WA/ NRICMZ | PHEREZ R KIRIC R 0O 572D I il 7 IR A IR s E 4 B #3iICIE T 5
LT AR EDT 2= S PR IR0 E T,

R OEIE X, & PWM A7)V TR U b SN E T, B—F— IS B lhrp LIV EBZHE, BTV
ﬂ?nl/H/a/iaﬁ%%fﬂK 720 WOV A7V T (FdHEE OB & 20328 T) IRGEET—FR iJ:V)f*‘@E!’J 12720
7. BEE ltrip I/N/vc:‘iﬁ“éif CRWEREN AV E LT A AT Vo T EIAZ TEIET D712, IRDF A2
VT (BIEEE OB E 2O T 28 T) WET—RNEXEVEmRAIZRVES, LB TRVAT Y7 Tl IROAT v 7 ITHE
HBLEFETBDIC, A —F T a—2 X ATy BB EERE IV EDYET,
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73104 XVv—p - Fa—>-Uw TN -3>,a—/b

Increasing Phase Current (A)

[€taiank> tore > €ty ank P < torF > € tp ank P torF > € tg ANk P

— tprve —> i—— torve—>! < torve > € torve P

Decreasing Phase Current (A)

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

\ 4

'4— torive —P- <' torive '> 4‘ torive '>
B 716. A%—b - Fa—- Uy 32 bO-VBERE—FR

Ag—heFa—i Uy T T bR LB — R Tl PWM 47 BRI~ L EBYE ST A— 22 T L
FI, Av—hFa—r-UyFL-arbo— LT lvaLLey VIV E ltrip LV SO TRIET HDIETENELET, &
T~V lrrip (ISIET DL RTA/NT topr BFRIANREIE 970 FTIREIRICBAT T DYIC, arey [SETLHET
IR ICATLE T,

A —bhFa—r Uy T arin— - —RDOUy 7 )VERORESIT, % 7-20 (2777 E512 RC_RIPPLE[1:0] £
K, F721E TOFF EAZE- TR ZASNET,

£ 7-20. EfRY v TIVEE

N—KRULT A B—T AR SPI (> Z—T AR BEDTATART 5T L~ TD
TOFF RC_RIPPLE BRIy 7 v
0 00b (T"7#+/Vh) 15mA + ltrip @ 1%
1 01b 15mA + Irrip @ 2%
A AR 10b 15mA + lrrip @ 4%
330kQ % GND |ZHsig: 11b 15mA + Irrip © 6%

Av—h-Fa—rDy T arba— A HRIZKY, Uy T L EROLE 2l —a RIBICHEL TE DD, T—F
— DM EL, W AXMERS A E T, PWM JEEE iTREHEIDH (< 20kHz) LB iR ICHE<2D, Uy 7 Vi
iR AL TS,
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7.3.10.5 PWM A4 Z FFfej

F 7-21 \RTE9IT, TOFF By hE2iE TOFF EAZED Av—hFa—r Uy 7 il L O AL o b 27y
T —RZPRT N TORET—R DO PWM A 7R RIZBEL £ T, 204 7RI OBELFATHICAE TEET,

R7-21. A 7BEIORE

SPI A2 —T AR =Ry T A F—T 2R
F 7 iR
TOFF TOFF
00b 0 9.5us
01b (T 7#+/Vh) 1 19us
10b INA AU — R R 27us
11b 330kQ % GND |Z#se 35us

7.3.10.6 EfL*+alL—>3> - TSoFOBRIESY v FREER
H 7 Uy TRIAT 7 =— R u Bl 5L B RIS A 32— 7 LR AR, Bk o S — 2 13—
(7 TF% 7 HEM) RSN ET, 7 T0F 0 7. PWM Of/ NRBIE S % E L E T,

o THRAAPN—RY 2T AL H—T 2 A ATEEL CWDBIEE. 770 % 7RI 1.5us IZEESNET,
o THRAAN SPlI A2 X —T A ATHNEL TWDEE ., £ 7-22 (TR T I 7705 7 ix TBLANK_TIME &
MZEY, T 74V ME 1.5us TVl T L TEET,

3 7-22. TBLANK_TIME D8R E

TBLANK_TIME P
00b 1us

01b (F74 /1) 1:9ps
10b 2ps
11b 2.5us

B ltrip L-WZIEWE A U2 BIRL ¥ 2l —al O3y )y T RERE#Z 0.5us IZLET,
7.3.11 AMFIFHERIC L S BRI

PWM EifiL ¥ 2l —arid, DRV8461 ONE L AP O i TS AEE ISt ThbhE T, K 7-17 (12
IR IIDNC, AT arTPGND BV LV AT LT RO (F12iE, VM EAATIZ) MRt EdE L T, 21

ﬂm%@amﬁ“é L TxET, DRV8461 121X 2 A PGNDA & 2 KD PGNDB B30, 4% H 7V 2%t
LT 1 X7 ER0ET, 2D PGND B E AT AT ROBIZ B AL AELE 75281280 F AT/ F
—H— ANV DOERER AR THZENTEET, 4 zli@ VM EAT T RTHETHEBE L TWD720, B R
23 VM RS ICELE SIS E ZOBPUIHE T O H 7V OEFHERA R LET,

PGND B> & AT L5 RED R :%ﬁéhf_%';rﬁt/z?ﬁ%#@%EMTci\ 300mV ZHB 2 2N EDIT T AHMLBEN
HVFET, MHEINCIANVERITET—F—DREEZER T H-DIAEINTD, 70— /LR g &L — 7 1B
EREERRTAIOIEAL T, VAT AR KA m ESEET,
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VM
Controller
DRV8461 | _______ (Motor Health
or FOC)
+
Rsense OP-AMP

717. SMFHFERICK 2 Bk

KRR P ER N AERHI N2 2D | B AP0 BB EGRITT /0 RMS EfiiL0/ NS0 Ed, Brx

Bhui, XTFE\‘ﬁ“f) IC B DO TEALTIHLIZEE L TLIEEWN,, B AP A £ A RICE E 528 T, v v F 70

Til?t)] TIRVET, BIEANRATEV X T HBS LT D720 ARA L H 72 AD' AP EFE L TLIEEW, Fa7e
REZ IR T 57280 B ARPUCITZ H o RERE N E2EMKET AR MBI OEFIZHEHL TTEE0,

731294 LV b - ATy THEE—R

ek —7ERE—RHIEIL, B MOSFET OB B2 C., BREIFF R S ER M 2k e LEd, 207k
W, T—H— RFTANF AT OB 238 22 ISR L E T, ZOIHR B O 22 EAIc I T—F =51/
ARXNFRAELET,

JARDIRNAT /8 F—Z—BEAR FEBL T 57~ . DRV8461 IZIFH AL b A7y FIEE— RS I TV E
T, AL b AT o7V E, IR LRI PWM A0 F L 7247928 /AR RETHEET—RD PWM L

2 —2ar FRTT, Z0D, YAV UM ATy T TIET AT o/ — T )’7_/5/ VAR A XEED
KA R ET2D 3D FVH | EFEKER. 777N — A= a8 D7 7 r— a AR E T,

-

TINAANY AL U R AT TR — R TEEL TWD 54

o BAATTEER L, B—X—DNEEL TWAEXICOHIEREL . T—F =0\ FIEL CWAIE A ITHEREL
FH A,

o Ab—/UREHBEREIZ R — STV ER A,

o ANIRNTLJEHMEREIX T 4 E—T LT,

AL b AT o7 =T IR B EAN T ISR H SN TQNDT2, B — W E NP RE DL EIEOLE T, HE
E—R75 DECAY By h Tl I ASNI- R DERET—RBE T RND 1 DR TIENFARETT, VAL b 2T
T NHMOEREET— R ~NTTITBITLET D, OEE -V AL U b ATy T ~NTERN LR OB R T
BITLET,

7-18 12, AL U M AT TR E—ROREDOT vy I KErmLET,
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Indexer

Frwm

Y

PI Controller Ramp Sizprer
(KP, E: g:z/—%\E/DSEL > Generator B Driver
Coil Current
Current
Sense <

K718. VMLV b - RFyv7O7AOvIH

72312, YAV UM ATy WEET—RNICEETS SPI L UAXD/RTA—HERUET,

RT1-2. ALV AFYTONRTA=S &K

NIA—=F 2B
EN_SS B2 1b DG AL U ATy TR E—RIIA R —T IRV ET, T A, 240 A BLO
EN SS 2L B OBFICHLTENZN A DOVRLENRAELE, P AL b 2T 7 TIIERBIALET,

EN_SS |2 0b # EHZiALeL, AL UM ATy T HIRE—RILT 4 E—7 L&}, DECAY By hREIZHE> T
WE—FAELET,

SS_PWM_FREQ[1:0]

P AL AT F T —RTO PWM AR5 (Fpwm) 2L £,
« 00b = 25kHz (77 4/ 1)

. 01b = 33kHz

« 10b = 42kHz

+ 11b = 50kHz

PWM JEB 3 @ <7228 AT 7D RERDET,

SS_SMPL_SEL[1:0]

YAV UM ATy T ERERRZES TV TR, 77 4VMER 2us T, BaR T CEIREENEAT
WO AIE, PV TR AR R LTRTEZSN,
e 00b=2us (T74/Vh)

+ 01b=3ps

+  10b =4ps

+ 11b=5ps
SS_KP[6:0] PFAV U AT YT Plarha—JO BT A 2R UET, #iHIX 0~127 T, 7 74/VMEIX 0 TT,
SS_KI[6:0] PFAL U AT YT Pl arha—IOfS 7 A 2R LET, #HIX 0~127 T, 7 74/VMEIZ 0 TF,

SS_KP_DIV_SEL[2:0]

KP 04y 125k, F2850 KP = SS_KP / SS_KP_DIV_SEL ¢,
« 000b - SS_KP/32 (77 4/L})

- 001b - SS_KP/64

- 010b-SS_KP/128

.+ 011b-SS_KP/256

- 100b - SS_KP/512

- 101b-SS_KP/16

.« 110b-SS_KP

SS_KI_DIV_SEL[2:0]

KI o4y E1REL, F2850 Kl = SS_KI / SS_KI_DIV_SEL ¢,
« 000b-SS_KI/32 (774 /L1)

.+ 001b-SS_KI/64

.« 010b-SS_KI/128

« 011b-SS_KI/256

«  100b - SS_KI/512

.« 101b-SS_KI/16

« 110b-SS_KI

A0 BEHCHT ST — RN 2 (ZE RSB B DY) ERE
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R1-2. ALV b AFYTDNRSGA—F R (kiX)

SRS RA— Fili]

FTIRARIRY AL U b AT T WEETE—R )5, DECAY By MIk>Trus I A28l OREE—RIER 15
AR E T 0TI ALET, ZOREBEIL, B BRI OB ERICELYLET,

00000001b = 2Hz
SS_THR[7ZO] M 00000010b = 4Hz

11111111b = 510Hz (774 /L 1)

SS_THR ALwra/ K& RESNIZVAVORAT Y E U TR EDAT v 7 E R (fstep) IZAHT H121%, X 6 &4 A
THMLERHVET,

fsrep = (SS_THR * 1000 * usm) / 256 (6)
ZZTousm IV AaART T E (4, 16, 256 72L) C*H%Liﬁ“o T INARINH AR I e~ AV OAT 7 «F— R TH))
TEL QW26 AT v 7 a5 A RO HI21E, 26 12 usm = 256 ZFEHLET,
YAV R AT T =T DF A LJE WA E DRRZLL FITRLE T,

Loop Gain (dB)

A

Pole at Origin

Motor Pole - ———— UGB reduced

N R UGB increased
Pl Zero

N
N
N
N
AN Frequenc
\ < »- q Yy
UGB N
- - -
Allowed Frequency Attenuated Frequency

719. VAU b - ATy T - FA L ABRBEDBR
J—TREBEICIE, RO 2 SDfRE 1 SOV gGENET,

o JRAIZ 1 DOk
o E—H— A )VOEPEA L H I ZAIZED 1 DDRE (fp)

fp = Rmotor / (2 * T * LmoToR) (7)
. PIA—FIcEoTAERENS 1 SOPH (f)
fz = (KI * Fpym) / (2 * 1 * KP) (8)

HIRDN—T - 5 A BT DI, 7 A2 KP 2R IR DB ENHVET, KP 2RO DHITIE, LT OXZEHL
‘i‘ﬂ—O
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KP=6*m*UGB* LMOTOR IVM (9)

ZZTIUGB iIN—T7 D=7 47 A HIIE .. Ryotor 1L E—% — 2 A VI Lyotor 1TE—F— a3V A5
AN IFS X7 VA — )VERE. VM X EBJRE TT

o WTIDORERED UGB Rl d b, IR’ SiE7,

o PWM EERERAT Y 7 W 72 UGB UL EOERBIIHEL . B—2— D /A RITIT B L FH A,

o AIHEFEPHNOKRE 7 @ﬂ(ﬂ@ﬁ’%ﬁﬁéﬁé L. UGB % 200Hz |29 2D %Y T9,

o EBEBENZLLIZSE AT, KP DIEZEIETAHZLET UGB 248 W T& £, ZOHIET, SEXFREESMIC
7101[71%@2‘%742‘ JARZMHTHZENTEET,

o EB—H—OMIVERWEIRBIC PRI 58 7 A LR EOBRIR T LT UGB 13Nt £,

T A —DIAF LT HIE, BrailE T 20 ENHDET, Bz 323ETIE fp L fz 2% L<THIE T,
ROREEHLTKI ZFHHETEET,

Kl = KP * Ryotor / (Fpwm * LmoToR) (10)

BlEL T, LT O # 2 E 2 THET,

VM = 24V

lrs = 3A

Rmotor = 0.9Q

LMOTOR =1.2mH

UGB = 200Hz

FPWM 25kHz

+ 50RPM ZilB 2 5L, T —RIIH AL ATy T InbAT = Fa— Uy arbn— WA RSNET,

FFEOREEH 5L, KP =0.1885, KI = 0.00566 L720ET, IRDL U AAEZHIE TEET,

SS_KP = 0110000b = 48

SS_KI =0000011b =3

SS_KP_DIV_SEL = 011b = 1/256

SS_KI_DIV_SEL =100b = 1/512

« 50RPM [ 1/256 ~A 7027 vV IRFIZH) 42.6kpps (ZFH 2 L, 42Hz D IEGXIE BT E OIS LE
7, SS_THR =00010101b = 21 T3,

UFOmgIZ, =X =BV AL b ATy 7 WET— RN CEEL QWA LEDIRLNR EXE AV EROE L2 R L
SN

7-20. YA L b - ATy TRETOIAINVEFRERE

42 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRV8461
English Data Sheet: SLOSE98


https://www.ti.com/product/ja-jp/drv8461?qgpn=drv8461
https://www.ti.com/ja-jp/lit/pdf/JAJSPK0
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPK0A&partnum=DRV8461
https://www.ti.com/product/ja-jp/drv8461?qgpn=drv8461
https://www.ti.com/lit/pdf/SLOSE98

13 TEXAS
INSTRUMENTS

DRV8461
www.ti.com/ja-jp JAJSPKOA — DECEMBER 2022 — REVISED OCTOBER 2023

SS_SMPL_SEL vk, BusZ S OB IE DB ONSICHEE KIFLET, T 74/VMED 2us o7V
REFIE IZEAE D=2 =7 7V — 2 a CHEUICEEL T, BIEE OEAP B R E TINS5 6.
YTV TR OEZ K Bus ETHRTZENTEET, L TOBEBIT, VAL ATy T HIRE—RDPBAY—
feFa—tUy T earba— WERE— R ~OEBHI T, o7V T EEIL Sus T,

PRE= AL BT AR AOUT2, AOUTY, =A/b A &, =21/ B &iit. nSCS

7-21. 94 L b« AFYTHOHRAT— b « Fa—IADER
7.3.13 BB MV DOBNERARE

PR 7o AT /8o BB —  RTANRDY A | T VAT — )VETRIIE — 7AW MV OBDRICE SV TRESNVET, 2
AUZEY =AM R IR SN G E THOE—F—DATy PR EZB L CEET, 20720 Aff ML ZIZBIFR7Z<
BRILEIC—E T, ZOFE., AR IPE—7 AR IRV E | K 7-22 IR T89S, RIANEE—H—TiX
EHEE T IRELTATIEB IO MBI HEEINET,

< Optimal Current Output Current
.f
- t Margin
o
= - > Power Loss
3 Maximum Torque
S
(@)
=
2
S

Time
7-22. BERZIT v/ RSANICKBEAHEK

EEANEDV AT LTIE, B =7 ARV DBRDPFEET HZLIFTTEN T, 72E2T ATM B Tld, A7 /3
— X == AR e e T O BN DL O ITBEIFHE 2D 15% RifinbLhvEE A, Ll BEERRAT v 8K
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TANE, AN H T — 2 —IZT NV A — VBT A GG T 5700  REREHEK VAT LA XOE R, H
SJUD%é\%Eﬁ’ﬁ XV AT BERITR T LET

DRV8461 |23z BB ML - TV UX LT, ATV 2] LﬁEL“CHjjj LA BB LS EHIET, VAT L)
4—%ﬁté*ﬁifﬂ BRIV DMENGE | BB R AR T 5720 I B ERITERY | AL 7@ <ied e,
HDBERITABITHEINL Ce— 2 —DA Ty 7R Z I LET, ZOBEEEZ ., X 7-23 [TRLES, BEIMLZIZEDS)
FH ELTCRER . VAT ATRIE CTEWET 2720 i OFM R ELRVES, BEIMNVZ#REIZED | K02l </
PARXDAT /8T —F =2 MMTHIELARETT,

ey
£ Optimal Current Output Current
c
g - —| Power Saving
3 Maximum Torque
S
)
(@]
=
2
S

Time
B 7-23. BB ML ICKBEED
HENMLZESRER A F— 7 2T 5121d, ATQ_EN E vz 1b Z#E&iIAHLE T,
7.3.13.1 B& PN O EEN—F>

AT /N T H— VAT LTI, B HAG SN D G EFEINTAM OV B2l 1o DB/ & T—F—D
BIREH R TANOA ARPUCIDEHHR R AR E OB /JHEILEL THE SN E T, Zhid, kO X1 Lo TRES
nE7,

Power delivered by supply = Constant losses + T x w (11)

ZZTC U TIHARTMLY w T T—F—HE T,

X1 5, ARV DL BIROLEABSINDE NI 2208000 FES, HEIMLY - T LTV R A
BIRDOMAESINDE N EEAL T, AWM ZICETHEREIUELET, EEHELIE. ATQ_LRN /RTA— &Ti%é
L. ATQ_CNT RIA—HTAM MY R — T D7D B E 1R LET,

FERDE—F =22\ T, ATQ_LRN [T /VEFRICIERAILE3, Zaud, 12 OISR T IEnTEET,

ATQ_LRN = kv’;IMM (12)
ZIZT, Iy IXE—F i, Vym 1ZRTAN~OBIELE, k (ZEHKTT, 121X, ATQ_LRN &E—X— B OMRE

BfRE RLCOET, HEINVLZZEH L —TF 03, ﬁﬁﬁﬁéf ZBUIAEED 2 DDOEFRRTO ATQ_LRN DOfEZFE L
ZOREBREMHL T, fhoBEIRICEITD ATQ_LRN OfizffiML £,
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ATQ_CNT RFA—=2% AR MG THMAGE ) Ol 2R L TOET, ZOBFRIE X 13 TRIZLnTxE
—g—o

kixtxw
IFs

ATQ_CNT = (13)
ZZT Ky ITHFEDOENESRLEICBITDEE T, lpg AT /X RIA DT N Ar— )V (IEZEERE O —7)
T‘a‘o

K131, BEIM 7 - T ATV X ADFEARBZEEREZEREL TWET, ATQ CNT RIRA—ZEEHATHE, AT
IR —|ZHINENDAM M IESNT, T—F—  af )L DEFHLF a2l —al B EZITTExET,

%] 7-24 1Z (ATQ_LRN + ATQ_CNT) ZRUET, 2L, 2.8A BHEDANAT VR NAR—F NEMA 24 AT w/8F
—H—0D 2.6A T IVAF— )VERIT Téﬁﬁ]\ﬂ/?a)E@?ﬁlkb“({ﬁﬂﬂiéﬂﬁ%@f‘?‘ ATQ_LRN [ZERFMLZITIGT T
BILUERAD, ATQ_CNT XA EE TR IS b L £,

200

180

160

140

)

120

100

80

ATQ_LRN + ATQ_CNT

(

60

40

20

0 0.2 0.4 0.6 0.8 1 1.2 1.4
Load torque (Nm)

& 7-24. (ATQ_LRN + ATQ_CNT) & & ML S L DBk
HENNL Y« T VAU R DA F—T MU BN —F 2 2 EITL T, ATQ_LRN ST A— 2 E T 5 MR B0 £
R

ZOFENL—F 0%, K12 TRENDS ATQ_LRN &%—5’~Ea;{m&@ﬁﬁ/§"§4+%ffﬂﬂLiﬁ‘ a—H—iF, FTEEE
1795 2 SDOBEMMEERINRTILENRHVET, 22 TlEE—X—IZANM M ZITEINENEFE A, 205 2 o@%iﬁﬂﬁ
IZ. ATQ_LRN_MIN_CURRENT L ¥ 2&Z B LN ATQ _LRN_STEP L P RZ 2L T us I a8 ET,

o IR ~L=ATQ_LRN_MIN_CURRENT x 8
o HOEEIL~L=gIHIE L~V + ATQ_LRN_STEP

“hb 2 SOEWD ATQ_LRN fiiX. ATQ_LRN_CONST1 Lo 2&# 11N ATQ_LRN_CONST2 L Y AZIZRAEEN
F9, 2D 2 OOV VARZEMHLT, 77V —Tar OBERBNICHHMOT X TOEFRO ATQ_LRN fEZ AL
F9,

# 7-24 12, HE)ML 2B —F N AL P AZ AR LET,
R7-24. BB FNVOEHIN—F DL REY

VYRS B
ATQ_LRN_MIN_CURRENT[4:0] HEIML 7B —F L ORI ERL ~ VAR LET,
Copyright © 2023 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 45

Product Folder Links: DRV8461
English Data Sheet: SLOSE98


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/drv8461?qgpn=drv8461
https://www.ti.com/ja-jp/lit/pdf/JAJSPK0
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPK0A&partnum=DRV8461
https://www.ti.com/product/ja-jp/drv8461?qgpn=drv8461
https://www.ti.com/lit/pdf/SLOSE98

13 TEXAS

DRV8461 INSTRUMENTS
JAJSPKOA — DECEMBER 2022 — REVISED OCTOBER 2023 www.ti.com/ja-jp

R7-24. BRHPNVIZBI—F DU IRY (F2X)

VOREL B

WIHEIRL NV ETDA L TIANERLET, IRD 4 DDA T varzPR— L THET,
00b:ATQ_LRN_STEP = 128
01b:ATQ_LRN_STEP = 16

«  10b:ATQ_LRN_STEP =32

ATQ_LRN_STEP[1:0] +  11b:ATQ_LRN_STEP =64

fi: ATQ_LRN_STEP = 10b 7>> ATQ_LRN_MIN_CURRENT = 11000b D&
IR B~ =248 = 192
BB ERL~1=192 + 32 =224

FEN—F ALV BERDPMODO LN Ip T2t D HHEIRL /I DR 0¥k
FLET, KD 4 OOF T varzPR— L TNET,

00b:8 }-JE

01b:16 =&
+  10b:24 =51

11b:32 =) 1

ATQ_LRN_CYCLE_SELECT[1:0]

ZOEYMZ 1b AEXAL L, HEIMNL 2B L —F NI R—T TR0 ET, FENE T 5L,

LRN_START ZOEYMNIHBIIZ Ob (2720 FET,
LRN_DONE FEPFET DL, ZOEYMNE 1b 1TV ET,
ATQ_LRN_CONST1[10:0] WIS B L ~UIC BT D ATQ_LRN /T A—HERLET,
ATQ_LRN_CONST2[10:0] B BB BIRL ~ BT D ATQ_LRN /ST A—HERLET,
VM_SCALE ZOEYRR 1b DEE BEIMLY - T ATV RANTEIELEOEBITIGET T, ATQ_UL, ATQ_LL,

BEUATQ_LRN /T A—2% HEIRICIEEL £7,

FEN—TF L DNRTA=ZaBE T DB BT ~ERE U TS £

HIHIERL ~ L, e REMEETRD 30%~50% O TERIRT LI L4HERL£7,

AL~ 266 Z R 7RIS T DR EN DY | S KREMEEHLD 80%~100% DOFiPH TER TEET,
(R ETI MR EIREEICLD) BIREEDOEAZLD ATQ_LRN /T A—2 O3t 2 BEA A IEMEIZ 722 " REMEDS
HUET, FEHERL VUL, BIEDOEL P BESNOMENOREN - B E R T o0 ERHVET,
ATQ_LRN_CYCLE_SELECT OfE/NEWE, FHITEmELINFET, 72720, JAAXBRBAELRLT VAT AT
1%, KW RE72 ATQ_LRN_CYCLE_SELECT fiZ {4 2ZL T, ATQ_LRN /SIA=ZED L EMEN EEV LT,
FHEF, T NEFIREBOREIEL-EXIEMT LML ERHVET,

T—H—EERLGE, FTT—F—FHED £10% ZUL256 13, BFEEITOLERHVET,

HEfEE 2 AR — T T DB FIEEL T RO~ R — 7 AT 20 ERHVET,

ATQ_EN |2 1b Z#EEALET

AL CE—F—ZE{ESE T

ATQ_LRN_MIN_CURRENT #7112 J AL %7

ATQ_LRN_STEP 271/ AL %7

ATQ_LRN_CYCLE_SELECT Z7/ /'S AL %

ATQ_LRN_START IZ 1b ZEXALE T

ZOT AR N, ELKEHE B O ATQ_LRN_CYCLE_SELECT ¥, #IHIE KL~ T —F —&B{/ES
HES

W, 7TV LL, BRI O ATQ_LRN_CYCLE_SELECT D[], K& EIRL ~L TE—4 —ZEfES
HES

FENETTHE,
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— ATQ_LRN_START t' > I HEIIZ Ob (2277 &N ET

— ATQ_LRN _DONE vk 1b 12220 FE T
+ ATQ_LRN_CONST1 3Lt ATQ_LRN_CONST2 DAEIZ4L VAL ITHMENET
s EB—X—HEItIT ATQ_TRQ_MAX (2720 E

ATQ_LRN_CONST1 & ATQ_LRN_CONST2 N7 uhZ A7 « T ANPBHEIA UL, R —F 2 FFEITE It
NOEREIMHEHTEET, IkOa~< R —r  ATBEISEHALET,

* VREF 270y A7« 7T ANDOFE R LR CAEICER ELET

+ ATQ_LRN_MIN_CURRENT #7177 AL %7

+ ATQ LRN_STEP 71/ AL %7

+ ATQ_LRN_CONST1 #7107 T ALLE$

+ ATQ_LRN_CONST2 #7/ /7 hL %1

« ATQ ENIC 1b #EXALET

HENNL 728 L —F 2R -7 a—F v — e, M 7-25 ISR LET,
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START

4.5V < VM <65V
MODE =1
Wait twake
nSLEEP =1
EN_OUT=0

:

SPI WRITE
Initialize
Configuration
Registers

.

SPI WRITE
EN_OUT=1
ATQ_EN =1

No
New Learning Routine

SPI WRITE
ATQ_CTRL4 = Initial Current
ATQ_CTRL15 = Current step,

No. of cycles
ATQ_CTRL2, 3, 4,5 = Learn
parameter 1, 2

Yes

Run Motor with No Load
torque

——

SPI WRITE
ATQ_CTRL4 = Initial Current
ATQ_CTRL15 = Current step,

ATQ_LRN_CYCLE_SELECT
ATQ_LRN_START =1

Yes

Initial Current + Step >

ATQ_LRN_DONE = 1?
ATQ_LRN_START = 0?

Use ATQ_LRN_CONST1, 2
for mass production

®7-25. A8 MO EEDOZO—F ¥ — b

48 BT BT — RN (DERRBE Sb) #HE
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7-26. A MO 2T
7-26 1%, MM E B 740mA (Ipgy) R ER 2.2A (fs) TOHBEBZE Fuv 22 R kL TWET,
ATQ_LEARN_CYCLE_SELECT (%, 32 J&HITAH S LTV ET,
7.3.13.2 Ei#I#EN—7
# 7-25 1T, EIRHIEICREE T HL U AF AR LET,
xR 7-25. BRHEABL X%

ISFA—H B
ATQ_ULJ[7:0] ATQ_CNT BE—#—BERDE EIZL > THIEIESN AN TOERAT IV R JL—F DR O EfRE
ATQ_LL[7:0] TR,

ATQ_TRQ_MIN[7:0]

o )\ \\_ > o N ,Lqéf = NG~Y =] a%n‘i:”
ATQ_TRQ_MAX[7:0] HEINLI DA =T N DEE Tl AARER R/ INB L O KB HIBR,

HBIM I PAFR—T VL DLE, T—F—EROMEEHHLEY, ATQ_TRQ_DAC i3,

ATQ_TRQ_DACI7:0] ATQ_TRQ_MIN & ATQ_TRQ_MAX ORI CE# T 255 08HVET,

CNT_OFLW ATQ_CNT 28 ATQ_UL JOUKREWEA CNT_OFLW 772713 1b 2720 T,
CNT_UFLW ATQ_CNT 78 ATQ_LL JW/h&nG4 . CNT_UFLW 7572713 1b 12720 ET,

ATQ_CNT RIA=HTAM I ZITHBIL, AT v 7 RIA DB E I SILFILET, ZOBEROH LS
TeRKBLA X 7-27T ITRLETS
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ATQ_CNT
A lh<la<lz<ly<ls
Awax f——————— - —————
I3 4 I |
ATQUL b ———— — — — VA SE
I, |
| I
ATQLL bF———— 21 - —————— :— :
Aun | i | I [
! | | |
I | |
I | [ |
| | I l

P Load Torque
T T T Twmax

B 7-27. A" MV DOBBE LTD ATQ_CNT

HEN Y - T ATYVRLIE, K 7-27 (ORT I, F—F—ERELEWHTHILT, 2= =70/ 7 L0 HE
ATQ_UL NTA=FZBI U ATQ_LL NTA=F TERSIN TWDHEAT UL AFINIZ ATQ_CNT Z il [RL £7,

ATV DESRPERTHE (Tq 725 To), ATQ_CNT 1L ATQ_UL AL v iab R BRI ZHUSIEEL T, TV
TURAFETREZRELT (I3 225 1), NI ATQ_CNT 2D ET,

ARV ZESRBMETL (To 205 Tq), 222, ATQ_CNT 28 ATQ_LL % FEAE, 7LTUR AT E R Z KL T,
ATQ_CNT ZEXT UL ZHAHANTID FT (15 235 1),

WROT5iERm Tl BRI T A—=F OEZRIRT 5 552U ET,

ATQ_TRQ_MIN %, &—Z—(ZHINES NS e/ N MV 2R G DT B i/ Ve —# — B T, Z0O/3
TA—=B & R OTD 51k
%/J\E\Tﬁi\/vﬂ (TMIN) 'C:E“_‘& ﬁﬁ%‘fﬁ‘”\ 7/1/X/7‘_‘/1/%E?ﬁ (IFS) VC:E‘_‘&‘—%%E@L/&‘?—
— ATQ UL BEXUATQ LL ZPallf% €L, KP & 1 IR ELET
- B —PAM— LT HETERELALIRLET
— EB—H—PAM VT HREROEG (Ip) ZAELET
ATQ_TRQ _MIN =1.1x lp s ELET
ATQ _TRQ_MAX % BT 5 )51k:

- =X —ERH Ia DEEIT, RAFLY (TMAX) TE—HF—ICAMENTET, E—F—IFAM—VLET,
- XA G LET

- B—H—NAN— A ZM L EDOE (Ig) ZAELET

— ATQ_TRQ_ MAX=11xlg &R ELET

— A ATQ_TRQ_MAX, AL I2 Tyax PEXD ATQ_CNT (Ayax) ZAELET,

ATQ UL DA

— WIHIEE 0.5 x Ayax ([ZRRELET,
- TV —rarEfg O/ TR T AL (B — 7 A ET AR VAR ZEALET,

o EB—H—PNAN—LLIZGA ., B H—DRAN— VLRI DE T, ATQ_UL Z/hSLET,
o BARTa7rANOMEAKRITE—F—DBAN— VLW S B —BRAN—LTHE T, ATQ_UL ZHEhns
WAHIENTEET,

— ATQ_UL OfERKEWVEE, B — T AMFOEEE INBYET 2, mEARBEOE S, T—%—NA—/L
THAREMENHYET,

— ATQ_UL DfEA/NEWEE | B — 7 AR REOIHE B NP Z ETH, E—F— DA VBIOAT Y7 H LD
ATREMELIR FLET,

FEAEDT TV r—a0 Tl ATQ UL & ATQ LL D384 2 5 BMhT 52 L HER L £,
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+ VM_SCALE t'vhZ, 2—H# =2 ATQ_UL BEL N ATQ_LL iR ELIZHICDOI 1b ([ZTHLERHVET,

ATQ_UL, ATQ_LL, ATQ_TRQ_MAX, LT ATQ_TRQ_MIN "TA—=2ZRINL -5 D70 —F vy — M LU FIOR
LET,
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B 7-28. ATQ_TRQ_MIN. ATQ_TRQ_MAX. ATQ_UL. ATQ_LL DR

( START )

A 4
Load motor with
minimum load
torque

A 4

SPI WRITE
ATQ_TRQ_MIN =
ATQ_TRQ_MAX = lgs
ATQ_UL=ATQ_LL=0
KP=1

v v

Reduce current

(ATQ_TRQ_MIN = ATQ_TRQ_MAX)

Motor stalled?

Yes

Note current as I

Set ATQ_TRQ_MIN =1.1 * I,

v

Load motor with
maximum load
torque

A 4 £

Increase current

(ATQ_TRQ_MIN = ATQ_TRQ_MAX)

Motor stalled?

Note current as lg, ATQ_CNT as Ayax
Set ATQ_TRQ_MAX =1.1 * IB

A 4

v

Set ATQ_UL = 0.5 * Ayax

!

Load motor with

load profile

application specific

Motor stalled?

A 4

stalls

Increase ATQ_UL till motor

Decrease ATQ_UL till
motor is not stalled

52
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7.3.13.3 PD &)L — 7
& 7-26 12, PD #lfEI N —7BED FE AT A—FERLET,

%+ 7-26. PD Bl —TDINSA—%
INTGA—F e
KP[7:0]. KD[3:0] PD #EIN—T DB F AL BLOZEF T AL DIRTA—H

ATQ_CNT /ST A—# (%, KFEHD ATQ_AVG OB EIEL T, Lizii>T, ATQ_AVG OEAKEL
& BB — 7 AT EORISH 32— IR E R NIRRT, JOEW IV I~ D9 B &
72 AL—RITERB LET, AV NSWE NV — TR R AT RIS LRI IR B L ET,
ATQ_AVG[2:0] «  010b-2 AL DFH
*  100b -4 VA7 LD

111b - 8 B A7)V DI

Z DO b7

BN PD L — ISR L TEE L= O BR M7 AR DAL, NSVl 58, ©—2 A
T OBEREM T3 7201, BIRSSHIIIMNL £, 2O/ T A—XOHFAIE 1~7 TF,

001b - JEERFRIEI /N T, V—T IR L EIDET

1M1b - JEERF IR R T2, =TT ELET

ATQ_FRZ[2:0]

FRFEDIEA ATQ_D_THR KD EA KD I IEICH 5L EE A, KD 1T, zED L)
ATQ_D_THR JOREWHHICOAZTELET,

ATQ_D_THR[7:0] 7oL 2%, ATQ_D_THR = 10 D54,

FRZEDZEALA 9 DA u(t) = KP * e(t) T

FRAEDEALD 12 DA u(t) = KP * e(t) + KD * de(t)/dt T¥

PD L —7 D X THEMSNAHINC, FZENLTIVEETOHMN T LSB By ML, TERRE WL, BIEIEDREIR

ATQ_ERROR_TRUNCATE[3:0] | .
MO LET,

PD #ll# 7 VY X AI RO I CRENET,
u(t) = KP * e(t) + KD * de(t)/dt (14)
ZZT,
KP 33X KD = PD L — 7 &%
uty==>he—20H )
e(t)==7—(5 %

o —HRIZ.KP MEINT DL, I AT AORER N ELET,

o 2L KP MRETEDL, BRINKIENBIELIED E9,

o KP NEBLICKELIRDE, BIEL RELARVET, VAT AIARLEITRY, HIEEIHS CRIET 2 REMELHDE T,

o KD Oz R&LT D, T AT MIRRETEOEAIZHT T A G KELRDT20 | il AT AR EHE
IHEINLE,

o PROISEITIARDE L IEF ZZITRoTW D KD OfEE /NS THZ LA HEELF4,

o BrTRUWVMED KD ZRINLIZGE VAT LD /A XMittE% ] LS50, fEOKEV ATQ_D_THR %
DILBENRHOFET,

PD /L—"7 « RTGA—=H DRI T EHART AT, LLFDOEBYTT,

e KP=1,KD=0IZRELET, T XTD PD /L—7"FA—=FX, ZNENDT 74V MEIZR ETHHEN
HYET

s TV r—varEBEOARTT a7 v AN E#EALET
o B—H—RAM—L LA KP, KD ##0L , B—#—DAM— R IEESFETATQ D THR 2 Fif £7
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o E—H—DAN—ARIEESTEEIC, BATM CERIE G ABELET

o BIFWIVICRIENH D41, ATQ_FRZ, ATQ_AVG. 33108 ATQ_ERROR_TRUNCATE %=L £4

.« ATQ FRZ.ATQ_AVG, ATQ ERROR_TRUNCATE MOffAS3ER I R\ & | ATl A A E AL 35 aT e
512 ARREISEED) — EREGRL, PD Hl/L — 7 2L ESE AR F 9,

7-29 1%, PD #liNn—7 « RTGRA—=HEEIN T 570 —F ¥ —FT9,

( START )

A 4

Set KP =1, KD =0, all other
parameters at default value

otor stalled during
load transient?

Increase KP, KD,
Decrease ATQ_D_THR

Increase ATQ_AVG,
ATQ_FRZ,
ATQ_ERROR_TRUNCATE

Current Stable at
Constant Torque?

PD loop configured

7-29. PD HIfIIN—7 - ;X5 A—& DEEIR

7314 Fv—2 - RVT

AP AR N Fv 2V MOSFET O — MR B L2 G T 5720, Fr—T R 7T RHNESINTWET, ZOTF v —
VAR TITIE. VM B L VCP B ORI EMEER/ T 57200 T o9 a8 ¢ 50BN HNET, F/-. CPH E
v ECPLE VORI T TAL T e ar T oL T3y 7 - ar T o a8 3 2 0B RHET,
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VM

VM:l

o
2
E
LI—L
P
—i<

Charge
Pump
Control

,_
L

K 7-30. F¥y—> - Ro7o7AavsE

7315 V=7 EEL ¥l —%

RKTFNAANNL V=T BIELF 2L — PRSI TCOET, VCC B % DVDD (289 5L, DVDD L 2L —# (%
12— AR =R RTANRET RTCONTEEIZE N2 AL ET, EFICEESES720 1uF O&'IFIv7-arT7>
Y% L C DVDD > % GND {23 A3 %4, DVDD H ik 5V T

M
O—»+
DVDD 5V
gy A >
| >
L uF

K731 V=FEEVFal—sDT7OvIE

T UMV NS KGRI High (2 E T2 0 ERH LA T, ANEIFLF 21— Tid7e< DVDD B 245
ZEEHEELET, 2O FIEICED VM EACEIEDNHINESN/ANEERRY — T - —RIICE N 2K L £3, DVDD
DL XL —HNT =T NEj, BN AT TNV 7 ARPUCTRN 2N 2D T, BEETIZ, v - LUV AT
1% 200kQ (FEHEE) DT AT Zfii 2 TOE T,

NSLEEP B> % DVDD (Z##i 352 LIx T EH A, TNEBR T DL KT NS A FA)—T =R bR T&7<
R0FES,

it

=)
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7.3.16 VCC ERER

SEREE%E VCC B AZHIINT A28 T, WEin Yy 7 EIICE 12 Me 352 8mMT& 4, VCC BV D EMLE T 3.05V
~5.5V ORI THEUNIL X 2L —arTAMNERHDET, SMTEIRIFIH TERWEE, VCC BV &2 T /3 ZAD
DVDD B A2t T DM E R HYET,

VCC BB AT 534 NEaYy 77 oy 7id VM EIRL — b0 E J1A2HE L= DRV8461 DE
TR CEET, ZhUT, MEET TV — a0, BAGRIEREERGSICERF I TT, 0.1uF O&I3y
Jea T oY EE LT VCC B r a2 TU RITAA/ALE T,

734782y - LRIV, bSAURIL, 29y RLRIVDE #8iEHE

7-32 (2, MO, DECAYO0, ENABLE v D A iz ~rLET,
DWVDD

10pA

—»
/§ éEDD k(O
>

7-32. FSAURIVAHOE VHEER

Y'Y

7-33 12, M1, TOFF oD A s L E9,

DvDD
.

10pA

&

Fim

—»
* >
e

—

YYY

B7-33. 29y RURIVASEViEER

7-34 |2, STEP, DIR, MODE, SDI, SCLK, DECAY1, nSLEEP "> ® A /if§iEz R £ 7,
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DVDD

P

K734 ACvS - LRIVAHE EBER
Tz, By 7L~ nSCS DA S EERLUET,

DWVDD

i

K 7-35.nSCS AHQE 85K

7.3.18 ARY M S AHLER

ARG LT DYLRETNT A BIRT Vo 7138, P 85 52 SRR R 5 I OB T EMI OSBRI 272 (2 A
Sh, BEO RPN DT> T RF =PRSS ES, K 7-36 12, 70y 7 AR OBRIEI IR OfbE L &b 12
TR =T DR ETRLET,

DRV8461 D&, 7 V2V OWNEN /vy 7 (FRYEE 10MHz) & F v — - R 7 Drmy 7 (FRUEE 357kHz) O JFE
BT 528128, B =7 2L — (TR |, D JE B EE DO mii I RS ET, ZoREL 2 v

— L —HHZA B D DT E T, KT SAANGO S 55 & /MBS % | ks 7e EMI BUSIC B35 —Bh&
BR0ET,

Energy 7'y

Unmodulated ========"
Modulated

EMI Peak
Reduction

m
)
I\
[
) 1
] 1
I 1
I 1
1 1
4 it
n [\
1 1
1 1
] 1
I 1
/] \
7 \
’ \

Frequency

[ 7-36. ARV b5 AL E BRBZERICE S EMIER

DRV8461 73 SPI A% —7 = A AT SN TWDHE | A7 M7 MEHIE DIS_SSC by ha i HIL TA R —7 /L&
I T 4 8—7 M TEET, 7 74V R T, BRI AR AN AERUT T 8—7 vz E9, DIS_SSC b
MZ 0b Z2FZiATel | AT T DHLHIPA R —T MR ET , TAAARF AL U b ATy 7R E— N TEEL T
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LA AT NI DPEBII T 42— S0 Ed, 72, DRV8461 8 GPIO A2 #—7 = A AT S TWAEE .
ARG DEEIET 42— VT,

ARG NT DR R T DI i B DOFTERHYET, DRV8461 T, AWK T I/ BT a7 » AV EEHLE
T, X 7-37 BLO K 7-38 12, TNENDFLEREE D ONERT XN Iy I eTF o — IR e Iy 7 D A
NI LY T T ANV R L E T, T UOZ a7 OMHzZ~11MHz O D 14 2797 D% IZL>TEDYE
KR

LA E B R IE, TR EOZBLIOGU TR TAZEICEEL TWREEN, 2, INHIZINA T, AXI T A
LR XA HYET,

DIS_SSC 1b X 0b

Digital Clock > 12psx14=168ps < |~ 16.8 us -«
Frequency | | |
A I 1'2 LE I I

11 MHz

10 MHz Triangular Modulation
9 MHz
>

Spread spectrum OFF Spread spectrum ON
B 7-37. ABBT 28I - YAy I DZFEANRY bS5 LB

DIS_SSC 1b X Ob

Charge Pump L+ 28usx4=112pus <+——» 11.2 us -~
Frequency

416 kHz
384 kHz
357 kHz
333 kHz
312 kHz

Triangular Modulation

v

Spread spectrum OFF Spread spectrum ON
7-38. F¥—2 - R>7 - VOV IDEABEARY b5 AL

7.3.19 (REEE
ARFNARL, BIFIREE, Fy— - RNoAREE, HBER. BAR . T /S ABEA R M H AR5 #

SN TWET, £, SPI AL X —T =2 AA ATENMEL CWBGE . IBAMEIX T NE T T4 BMED R AR AR T /S A A
TEAR— L SR ES N COVET,

7.3.19.1 VM (EE[EZEZ)EL; -

VM B OFEEN UVLO OrhH FANAL v a/LREEE FEl-7-3
o TRTCOMNBT 48—T I (NAAVE—F L R) 105

© TV RT BT =TS

o nFAULT X Low IZERENS LD

BEN UVLO 32b BV ALy a/ L NBEE LRSS @HEMEIEIRLET (B—F— FIANEF v —T R
7)0

SPI AL H—T 2 A ATEWEL TWDHEE, VM BV DOEEN UVLO 326 TR AL v a/LREESDHIEL, Vret F20E
VCC UVLO I EmWnWiE4E (K 7-39 5 ):
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o SPIBENFMAFRRIZRY, T HRAARDT VN a7 W 77471285
« FAULT t'wvh& UVLO By hNE 1b 12725
¢ nFAULT 13 Low (ZBREIS LD

ZOEMS VM EBJEN UVLO S2h ERDAL v a WV REES EaldE . IROEHT/VET,

« NnFAULT ELBMRBEND GHBEEICS VT v 7 EnD)

« FAULT EvhMZ 0b 12725

« UVLO E'whi, CLR_FLT B E7iE nSLEEP Uty k- S RAIZ Lo T/ TSNS ET, 1b 10Ty F Sk iE%
HEFF 9%

VM Voltage ,
Vuvio rising —————————————————————————————————

Vuvio falllng —————————————

VRrst UVLO reset
or VCC UVLO

|
|
|
SPI available : SPI available SPI available
Digital Alive I Digital Alive o E)'St';alsa:'t\éﬁmg
i i | HE u
R Qi 2
UVLO, FAULT bits Ob* 1 UVLO, FAULT bits 1b UVLO bit 1b**
nFAULT high : nFAULT low FAULT bit 0b*
| nFAULT high >
* FAULT bit will be Ob if no fault is present Time
** UVLO bit will be 1b till cleared by CLR_FLT or nSLEEP pulse
B 7-39. BEREES V7 - 07740
VM B> DEJEN Vst F7/21X VCC UVLO % TEIZEA (X 7-40 22 H):
o SPIEFEIFFAHATE., TV al By MU En5
* FAULT > hE UVLO BN 0b 12725
* nFAULT 1% High 12725
Z D% DEIRBEARFZ, VM B VRsT RSy e diet
o FUHLaTREEEINS
« UVLO E'YME Ob DFEFIT/D
* FAULT YNNI 1b 12725
. nFAULT U Low I L ENS
. B2 VM UVLO i b ESVAL v a/V R BB X 256
— FAULT £ RNZ 0b 12725
— UVLO B'w NI 0b FEFIT/25
— nFAULT 13 High [27°vaihvs
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VM Voltage ,
Vywio rising
Vyvio falling

Vgst UVLO reset

I
I
I
I
I
I
I
I
I
or VCC UVLO : :
I I
I I
1 1
i | i i SPI available | .
SEI _ava|le_1ble | SEI _ava||e_1ble SP! L_Jnavallable Digital Alive | SPI available
Digital Alive | Digital Alive Digital Reset o gt; s Hiz | Digital Alive
. Outputs switching ! Outputs Hi-Z Outputs Hi-Z utputs Hi- ' Outputs switching
Device Status CP enabled | CPdisabled CP disabled CP disabled ! CP enabled
UVLO, FAULT bits Ob*  IUVLO, FAULT bits 1b | UVLO, FAULT bits b ;JA\(JLS E{‘t?g | UVLO, FAULT bits 0b*
nFAULT high nFAULT low nFAULT High i :
9 : 9 NFAULT low : nFAULT high -
Time

* FAULT bit will be Ob if no fault is present

B 7-40. EREES 7 - 707740

7.3.19.2 VCP {BE/£ZEBIfERLE (CPUV)

VCP v’ OFEJED CPUV EE%A FEIDE IROEWENITOIVET,
s TRTOHDNBT AB—T I (WA AL E—Z L R) 1Z72%

o nFAULT 13 Low ICERE S5

o Ty —TRT i77747 PEFS

e SPI RX—Tar 04 FAULT B RE CPUV B RNE 1b 12725

VCP (KBS MEHE T 2L B EMEICEIRLET (B—%— -RIA\OE{EL nFAULT DOfiffik), CPUV B MX
CLR_FLT B hE721L nSLEEP Uy R VL RIZESTII T INHET 1b IRELZMER L E T,

7.319.3 Oy O EBR/INT—F> - Ut v ; (POR)

VCC B> DFEIEN VCCUVLO AL g)LR %TE%& /}b\@ij fcﬁbijﬁo

o TRTCOMANT 4B —T IV (WA AL E—F L R)1T2D

o FX—T RUTWT 4 B—T NITIRD

VCC UVLO (& nFAULT B ZBESER A, VCC IKEILSMUBHEINDE, BE DT —X— -RIA\EENFH
BISILET,

FIAZIN SPI A2 B —T = A ATEHWEL TWHEE

¢ VCC 7% UVLO ALy a/LR% EFISHE NPOR By MUY RS, Ob IZT7yFSET,
* NPOR /%, CLR_FLT B FE/IE nSLEEP Uk SV RIZL STV T SNAHE T By MREBZAERF L £ 7,
o ERE AL, CLR_FLT 2~ R85 78N 5&, NPOR IZHEIMIZ 1b 12Ty FaSNnEd,

VCC UVLO O FUA% [ 7-41 |TRLE T,
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65V J
4.5V

nSLEEP

vee UVLO
H-BRIDGE, [ enasLED
CHARGE PUMP,
' DISABLED
DIGITAL c
DVDD

+V

nFAULT CLR_FLT
NPOR | ‘

B 7-41. 02 v Y EIRPOR

7.3.19.4 BE 7% (OCP)

{E,JEL'O) MOSFET &7 Fa/ EHIRE I, 7 — R REh A 1L AL T, MOSFET IZWi A EREFIBLET, 2D
BILHIFED tocp LVDEWIRFFEE 5L, WEIL 7 AV MRS ET,

e T DOHTZUYD MOSFET 35 4&—7 )Ll725

+ nFAULT IZ Low (ZBrEh SIS

o T =V R ANITITATDEFE

o SPI AL A =T AATEMEL TWDIEA:

— FAULT EvhE OCP EYMI 1b IZTyFSNET

- xOUTy & VM 75\;?5'2%1/7”:%%‘ iﬂ{ﬁﬁ_é OCP_LSy x ' whI 1b (2720

— XOUTy &7 TV RINERE LT3 6 ki35 OCP_HSxy_x B ME 1b 12720 F 9
— TOCP B whZ, #%E {}nﬂ'%ug@ﬁ )/%I‘%fﬂ%efmj%7 a2y I LLET,

BERIEIL 2 DOF—F (FyvTFHET oMU BBV A) TEWECTEET, ZOEET—RIT, ETHICEE
TEFET,

731941 Sy FRFE Y IOV

FoTfrE Ry DL =R BB B2

o N—KRUT AL B =T AADEA  ENABLE V'L A AL —F L AT HMENHYET

e SPI AL X —TxAADY;E, OCP_MODE v wh% 0b IZT 204 ERAHYET

ZOE—RTIL, OCP 14375 fRH+%&, CLR_FLT =~ RO H# . nSLEEP Uty b« )L ZDEIAN | EI2ILHEIR
YO THEALILRIC, @EEEICEBLET,

7.3.19.4.2 BB bS5 A

HEN T A «B—RORIR 55

o HW A% —7 A ADY4A . ENABLE B % High (2.7V LI k) iIcLEd
e SPI A X —TxAADYA . OCP_MODE v b 1b IZLET
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ZOF—=RTH, trerry FFRIEERL T, 74V R D RERS DL . BEICEFBIEDNHASET (T—4—F
FAEEE nFAULT OfifkR),

7.3.19.5 X F—/L#8H

SP| A% —T A ATEIWEL T 5546, DRV8461 IFAM /LI HHIZ I L £,

AT T =Tk, K 7-42 (R T I, T—X—OFEMRER ., WHE ) BBV B fn O R B RE7R B
BRBHVES, MAFTET—F —DLE . WL EINTERBITRICS U TR 90° T TWET, 5O BRERIC
ST, BE—H— DA NE—T— DI KM IEEINCIT S L W E IR ER IS DY ARSI LET,
DRV8461 %, E—4—ER DN H ENVERRIRENLH TRV ETRGRIRO B DAL E T ONAHDO L b2 4528
T, B—F—DBAMAN— NV EEE T R T T ’ T~V AR T T,

nt (A)

Motor BEMF (V)
Winding Gurre

)
¢
J

Unloaded Stepper Motor

/AN

Partially Loaded Stepper Motor

AN

Fully Loaded Stepper Molor

7-42. E—9 —DHREHDEMRICL S X =)Lkl

ANV T VTV R AT, IROGEITA F—T MR T,

o TIARAN SPI AL B —T 2 AATEHET HIDNCT BT T LI TWDHYA (MODE = 1)

o HEE-IRAT—RFa—r Uy S ar hr— LTRSS AS TV A (DECAY = 111b)
+ EN_STL 78 1b D4

o THIVREMIERZROEA (UVLO, OCP, OL, OTSD 7F)

ZOT NIV LL, PWM 47 B 24520 T ERVEBRSGIRESTD TRV ERZBOWRE HZ L,

TRQ_COUNT LY AF TERENDIVY < I REFREN D 8T A= 2% AR L £, ZO#EIE, TRQ_COUNT 3E—

H—E. B, ERETICKREUKFELEWI R FIETIThbAE T, =X —DAM—/LiL, RIARNNBT VAT

o B RTEIEL CWASRA THIR I TE £,

TRQ_COUNT X, &#H D 4 >OELKHEYH OB EN XL CEHE SN E T, TRQ_COUNT LU AX T, XA

AT LI E SN ET, HETSH- TRQ_COUNT & STALL_TH LhelgSiv, Ab—/L &R HEN DL, Ah—/L -

TA/VRSERAES I, BRAEEMOBIR TR EZRHICTy T EINET,

=X —DAMPBEENG G TRQ_COUNT I ErLADIEIZRVET, E—F —DAN— L FHITESIZON T

TRQ_COUNT (I iz 3< 72, Zhaffi-» CAM— LS E a2 caEd,

« TRQ_COUNT #AR— L+ ZLwia/LR (STALL_TH LY ZAZTRENET) 2 FRIDE, FAAARATAN— L2k H
L%,

e SPILYA&Z T, STALL B vk, STL Ewh, FAULT E YR 1b 129y F &N ET,

+ STL_REP EvMILY, AM—/LDBH T EEHIECEE T,

— STL_REP B> 1b D6 A=A 2 &5 & nFAULT B 13 Low (IZERBISALE T,

Motor BEMF (V)
Winding Gurrent (A}

<
¢

nt (A)

Wg —HH A A

Motor BEMF (V)
Winding Gurrer

C
C
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— STEL_REP 7% 0b D5 AM—/L 3@ ISV TH nFAULT B3 High O EFaA4ER L E7,

Ab—=VFETIE, B—F— DT T MNIEHEL A A=V RUENIRET 58 BE—F—I13F O RELZBRMAL ., IR
HEFETIMELET, CLR_FLT B h& nSLEEP Uty k-7 ULZADE LML TEEIVT -a~ RN BITESNDE,
NFAULT (3fi# iS4, FAULT LU AZI7 T SIVET,

FT—H—DAANVDOEFIAIRENE TRQ_COUNT 2/hEL 556030 E3, TRQ_SCALE By haffiol /hEW
TRQ_COUNT fEzdi kL, D% DB HIZ TEET,

o EANIEHRE S TRQ_COUNT fE2Y 500 #iifi CHY, 5>> TRQ_SCALE B YRS 1b DA, LU AZD
TRQ_COUNT i /71% 8 {12720 E 7,
+ TRQ_SCALE t' > k2% 0b D34, TRQ_COUNT (7 /LY XA LD MWD FAEAHERF L £,

Ah—)L s AL VR RO 2 FEEED HF1E TR ETXET,

o a—P—(F, TRTOEMESRMICE TS TRQ_COUNT A0 EEZ #2454 T, STALL_TH EvhaEXA
FeZ N TEET,
o ZOTNANTYXNT, LT T+ EEAN— LB a2 F L TAM— L ALy g LRGSR E CEET,
- FBORNC, B—F—EEN B EEICEL WA EEHRELES, B—2—HED FFE-IT TR, A—
JLe AL o2V R DR AT TLIEEN,
— STL_LRN Ewh 1b IZRREL T, FEEBBLET,
- EATORECTE—X—ZEESEET,
— RIARDPLEREAT N 855 32 BRI A7V ORFHELET,
- B—H—EAN—LSHET,
— RIARNPAN= V- AT NPT 55 16 BRI A7V OMFFHEL £,
— FEPETTHE, STL_ LRN_OK By NI 1b 12720 FET,
— AP L ALy LR, EF AT REAN—=L T RO LU CEH RS, STALL,_TH LU AR TR S
7,

APV s ALy vV RO E T IEIE T 57 0 —F ¥ — b2 L FITRLET,
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{ START }

4.5V <VM <65V
MODE =1
Wait twake
nSLEEP = 1
EN_OUT=0

SPI_READ CTRL7 and CTRLS8 Registers to get

TRQ_COUNT while spinning at the desired

4 speed. Start with a STALL_TH of TRQ_COUNT/2
SPI WRITE and fine tune for reliable Stall detection.

Initialize Registers L |

AUTOMATIC LEARNING STALL MANUAL
¢ DETECTION ¢
SPI WRITE
Re-learn SEIE CTRLS, 6 = STALL_TH
»| CTRL4A=0x3C

Set Desired VREF CTRL4 = Ox1C

Set Desired VREF
EN_OUT =1 EN_OUT=1
Spin Motor with Spin Motor with [@————
desired DIR, STEP desired DIR, STEP

Stall Motor for > 16
Electrical Cycles

v

nFAULT = 0? nFAULT = 0?

SPI READ
DIAG Status 2

SPI READ SPI READ
Fault status Fault status

Other Faults,

YES, Learn Take action
Success
YES, Motor YES, Motor
Stop Motor Stalled Stalled
Remove Stall
Clear Fault Stop Motor Stop Motor
Clear Fault Clear Fault
Clear Fault *
3 3 Clear Fault Clear Fault
Spin Motor with
"1 desired DIR, STEP

[ — 1 YES

nFAULT =1?

EN_OUT =0
Investigate Fault
Condition

EN_OUT=0
Investigate Fault
Condition

B 7-43. A b=)VEZO7O0-Fv—F
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T A —EENF ETITARN— L DMLY - BT NAREZERE A . HEAR— LB o 2 3L T 55 A 1N H0 £
T, FIEL T, BF—F—DAA VBN RENGE | T—F — DR @B E DR TEEL T2 5EE . vy -
VIPRFR I RESENMT DG EHE AT NEAN— VAT D ZEDNEWGEDRFTONET ., ZOLRGE
I, BEIAN— VA E FEEM A LW EE R L £, R0, BIERAOHFE R EITDl> TEFE VT e
NN AEEITHE L EWH Y S ORIMEEAN— V- AT b D E RED FRICAL v a VR aiELE T

BHHRE CTHEEHENT=AR—/Lc AL a/VRIL, BIOHEE T EHEELLZWIEARHVET, T—X—HED +10%
DL AL A= ONCAR—)L « ALy g LR A R B S B A LA WL E4,
bE
o AM—/URRHT VTR AL, PWM A7 I A B 3500 IR FLET, BEENIX, T—4%—
W IZIERBIL £, Ab—/Ui A EICEIESE A2, ORI E N2 AR TEHL912,
T A —HE L+ BT DRERHET, T—F— D ARPEN KEWG AT, A= VRO
EHEMAE B ODLT=DIT, T/ NEEE BT 50 ERHET,
+ EN_OUT E'whE/21F ENABLE B2 2 LA TF NARNT 42— b+ F—R (H 7V A
AL —H R DT I T AT T RICBITLIZ G, 7213 CLR_FLT 257U CT /AR T7 4 /L Eh
BEELIZGA . A= 7 4V NS 7 T 7 B SEA R E4, Zhid, TRQ_CNT 43 STL_TH
FOHREVMEICETHETIZE T DR DRK T, Ah— L7 4L hOFER nFAULT 13 Low OFF
(STL_REP = 1b O%E) 12725560150, Ah— L7 /L b nFAULT B 2 32121350
CLR_FLT AMETY, ZiUE, kD 7L TR IE TEE1,

- TIT4T BT —RDAF—T MR AS— U & A R —7 W23 % (EN_OUT = 1b 2 HEIAL
ENABLE="v 7 High (L7207 EN_STALL = 1b Z#EXiATp)
— TV TIT AT =Rzl t%, F721X CLR_FLT a2~ RERITL T4V NREE VT LT
#izDIr, STEP 7V AEBRIA TS
o EREEDIKT ., A/ REIOEN, T—F2—DEEEERN K CERL ¥ 2L —ar B kbii-
. TRQ_COUNT BARZEIZARY | AR <D ATREMN D78 AN— /LR L DE RN+
5 CIRWIRBE CENVET D RTREMEDR SV E T, aAVEIROEIEE RAHL, ZOREL R TEET, 24V
PRI AMEIERZR IESLIEM AT 220 | IESLE O — 7 ) AR DT VA — VBRI ENE S D& Ah—/LiR
HUIFEERICEEL E37, @l o MR ERE LR K CERE IS =M 05 6 Ab—/UiR T
AR NIEFEMER 5 TROVIRRE CTEMET 2 A RetE RSV £ T,
« EN_STL=1b T, HEINML A R—T VDHE | T—F— DA /L3R HESND L, 2V ENIE
ATQ_TRQ_MAX (2720 F 9,
« EN_STL=0b T, HEINLIZBAF—T LDOEA, T—F—NAM—/LT 5L /LB
ATQ_TRQ_MIN (2720 %9,

7.3.19.6 FiL AR/ (OL)
BAACET 7 AV NE, IROGA IR TS IVET,
o CE—H—PEEL TS A:

— aAANVERNPEMARERAL Y2 (o) & R854
o E—H—NHR—LRIREDEES

— aANVERNAT 7 TRESNT ltrIP LAV % RIS T2 5E
o EROWTIDOOLM, BATTRIEERN (o) 282 CRHRT 250

TINAAN SPI A2 B —T 2 AATENEL T DA BIAR R EA X —7 WIZTHIZIL EN_OL Ev b 1b 1295
VEERNHDES,

B A B iR HEERE (to)) 1. 3R 7-27 IR ESNET,
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& 7-27. AR AR L ERE

A HF—T AR OL_T toL (ms) DR KE
N=RY =T A H—T 2 A AL 60
00b 30
SPI AL 5 —T7 A A 01b (F74/L 1) 60
10b 120

PRANT 7 VR S D L IROEMEMTHOIET,

« nFAULT 28 Low IZ 7 V&N ET,
o THAAN SPI A2 X —T A ATEMEL TWDGE . IROEMENM THOILET,

— OLEvhE FAULT EYMI 1b I2oyF SN ET,
— OL_AE YR 1b 4. AOUT1 & AOUT2 DIDE#R A DB A R 7 4/ MR L ET,
— BOUT1 & BOUT2 ORIDBIAR 74 /L MZL->T, OL_B E vk 1b 127220 F7,

BRI R DR SLBE . TARAAPBN—RT 2T A H—T 2 A AL SPl A2 X —T 2 A ADELETHER ST

DI TEMEIFR RV ET,

TINAAPIN=RY 2T o A B —T 2 A ATHERRSILTEY, B AR SR DRSNS 6

« ENABLE v 23ayv 7 High O34 nFAULT (37272 B IS ivE 7,

e ENABLE B3 A AL B —F L ZAD 4 nNSLEEP Uy k7L ZHIIIENAE nFAULT 13RS E T,

FTIRAAN SPl Ao Z—T 2 A AT S TRY . BRIRAR SN RESN -5 A

+ OL_MODE vk 1b DA nFAULT 137272 BTSN ET, FAULT L A% ® OL B hé DIAG2 LV AH
@ OL_X EwhZ, CLR_FLT B whE721% nSLEEP Ut vk UL ZD WML > THEE ST - a~ L R T
Nt TOLIITSNET,

+ OL_MODE Evh2s 0b D34, CLR_FLT B hE721% nSLEEP Vb /S ADE LHEMIE > CEEZYT -a~
URINIEITENZ% . nFAULT B hE FAULT By MRS ET,

KTFNRAADOBIR T > THEBEALZE ., T3 R)—F - —RF0bERLEHBICH ., BRAR 7V MIZITENE

‘g‘o
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7-44 BIO X 7-45 12, AL A L1V B BRENENEINTCWBIEE DB AR Z2RUEd, BlATHE
I3 K 60ms |D#IREH, OL_MODE vk 0b TL7=,

RE= AT BT AIRIZ:AOUT2, =21/L A &Eiiie, =4/ B &, nFAULT

7-44. 24 )V A DRKAERL

PRE— T B FAEIC: AOUT2. =1 /L A Eif. =V B &, nFAULT

7-45. 24 )L B OB ATRRE

H
o BALUN ATy T WEET—RTIL, T—F—OBHEFICO LB AT 7 VMR EREL £97, T—
Z—EIRREOS A | AR R —rshvER A,
o BATTZ VIR ENDE IROBMEN THOILET,

— ENABLE v’ 3rY w27 High 22BN A « AL B —F U AIZFLTHIZE TSN 5A1E, BB R &
EHENDE nSLEEP Uy k-7 UL ANEIINEN £,
— OL_MODE % 1b 75 0b (ZZF L2 4. £721% EN_OL % 1b 75 0b I H L7254 1%, BRiA
TIGIEDIRESNALE T TICEEZI T -a~ RS ET,
o THAADOHENNVIBAF—T IV TEMEL TWDEE, BB T 7 AV MR HES NS &, A /VER I
TRQ_DAC (ZkHid DfEIZ720 T,
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7.3.19.7 B#EE (OTW)

HAMRSE PR EE S DRy - T/l)/}‘ (Totw) ZHEEA DL, WAEE PBIHSIVET, ZOMREIL, 731 A0 SPI A
S =T A ATEEL TG EIZDH YR — S ET,

OTW s ns e, ROEERMTOIET,

« OTWE YR TFE YNNI 1b 120 Ed

o TAZAOMERRIIE S AL, IBIMBMER FATINDZLITHVER A,
o FX—T RANETIT 4T DEETT,

« TW_REP B vk’ 1b D4

— OTW D F4Ks, nFAULT 1% Low (27 /L &ivES
— FAULT B YR8 1b (2720 E 4

B AVRE DB D 2T A TRA b (THYS_OTW) Z FmEbBE, OTW E YR TF By NI B®BRNIZZU TSN ET,
7.3.19.8 =V - >+ v fD > (OTSD)

HABER Y —< /Lo M TR (Torsp) ZBADE. P—</b v MU RS EdT, h—</ vy
NSNS E IROBIMEN ThiLET,

o HZ7VUyPDOFT_TH MOSFET 7 4 E—7 LI75

« nFAULT IZ Low [ZEEEIE D

o FX—T RUTNT 4B—TNITD

o SPI AL X —T 2 AATEHELTVAEE

— FAULT, TF, OTS ' 1b IZERESNET

Py N ARGENDDRIEIZIX, Ty T E vy NI EHBIVRN T AL 2 DDFE—RBHVET, 20D
FEE—RIX, STHICEECEET,

731981 Sy FREI Yy IO

TOFME YO = RETRIRT 51T

o TIAAPN—=RT =T AL H—T A ZATEEL TWDEA . ENABLE B2 2 A e LB —H A IZLET
o FTRAAN SPl A X —T 2 AZTEMEL TV 54, OTSD_MODE % 0b (L9

ZOFE—RTIE, RN WEAL v a/LR [RIVENDEAT U 22 5| W fE (TOTSD THYS OTSD) Z FEl>7z
#12, NSLEEP Vb L AREIINENT= . £/2I3BREZ Y > CHEA L%, B EEICEIRLET,

7.3.19.8.2 B®HY 54

HENW NI A - E—RDOIRIR 1k

o HW A% —T7xAAD4E ENABLE B> 21 w7 High (2.7V L E) ICLET

e SPl ¥ =Tz AADE, OTSD_MODE t'vhz 1b (2L FET

ZOF—RTIL, EATIREDREAL v 2V RHIR - EAT VA (Torsp - Thys_oTsp) ZREDE, W EEN R
ENET (B—5— RIABEE nFAULT T4 DfEBR), SPI A2 4 —7 2 A ZTEEL VB84 TF EvhE OTS

EyMI b 27y FEINTREARFFL T, WBREN B AELZZEERLET, 2T, BEE VT - a~< R
CLR_FLT B'wh, £721Z nSLEEP Uy k7 SV ZADWNT NNIZL > TEFSNAE THEZET,

7.3.19.9 EFEL#L

Wik ADC 1%, E—#— FIANNZHINSN D EIREELZ SR L, CTRL14 L 2% D VM_ADC by MIfEZH )L E
T 7 74V MEIL 01011b T, 24V IZHISLET

ZOEJRE AR E %ﬂﬁﬁﬁﬁ“ék BIREERHODPUDRESNT-AL Y a/LR B2 - X 2T —F—  RTA N
PG AHZET, arba—Fck @Fﬁ'«é%;@ ECEET,
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7.3.19.10 nFAULT 477

NFAULT i34 —7 v - RL A AR H 5720 5V, 3.3V £7/21% 1.8V BRI VT v 7T HMLENHDET,
NFAULT 0%, EIREE ALIC High 12720 E3, 74V MR BRHEIN5HA . nFAULT B 3ayy 7 Low 12720 F 7,
S5V T NT o7 35846 nFAULT B bikHia L C DVDD B8 Ca$£d, 3.3V £ 1.8V IC7 AT v
THHEEIL, ST EREFH)LERHET,

7-46. nFAULT E >

7.3.19.11 Z 7/ PRHDFE LD

nFAULT

Output

Ex

RT7-28. 7N IFEHEDELED

FAULT P Rk g |W7ov | TS oy | avys R
VM (B NFAULT / | Fqt—7 | F4t—7 | Fq4t—7
VM <V — Vs VM >V
(UVLO) < Vuwo SPI L L L el ”Vumo
VCP {7/ NFAULT / | 54—
(CPUV) VCP < Vcpyy — SPI " @i @i B VCP > Vcpyy
By IR vee < TAL=7| Ta4—7 | T4t—7
POR VCCuvio - SPI " N y Jwh | VCC>VCCuvio
OCP_MODE = 0b / \ ‘ FoF:
ENABLE = oo | AU [ Fae=7 | . ik CLR_FLT/
" SPI n ' ' "I nSLEEP VL k-
i (OCP) lout > locp —HUA SR
OCP_MODE =1b/ | nFAULT/ |5 (t—7 A A A BB A
ENABLE = 1 SPI % Bt Bt nit tReTRY
OL_MODE=1b/ | _
ENABLE SPI B{E EUL(= B iE HE)
=1
=bmwN
B (OL) A pER -
N OL_MODE = 0b /
ENABLE OFAULT/ | Sk . i CLR_FLT/
- SPI : a " | nSLEEP U uh-
=ANA A —H R )
INJVA
] T R, STL_REP = 0b SPI Bk ik E iE CLR_FLT/
Ap—L —H—
(ST,/ALL\) — [k FAULT/ o e - : o |"SHEEP TRV
& STL_REP =1b SPI i EUN(E EUNGE ;i SULR
TW_REP = 1b nFAULT/ B{E Bl BE B
s OTW) | Ty > Torw - SPI AT, < Torw
- Thys_oTw
TW_REP = 0b SPI B{E EUl(= B EiE
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FRT7-28. 7HI PEHEDE LD (KiX)

N —T R R . .
FAULT Spie Bk BE@ | HT VoY ﬂ’y > Tty | wves R
OTSD_MODE=0b/ | . | | . ?LT /
N _ _
ENABLE= A+ {2t TACTTN TAETT N e B -
T IRV E AN SPI v v NSLEEP Utk
- Ty>Torsp FoA SOLR
7 (OTSD) )
OTSD_MODE = 1b/ | nFAULT/ | #4tr—7 | 74— FE T, <T
ENABLE = 1 SPI it i o
= I % - THys_oTsD

7.3.20 T/NA ADBEEE— K

7.3.201 XY—-F-E—F

NSLEEP B 73 Low (272508 KT NRARIKIHEE S OA)—7 - —RIZBITLET, AU—7+FE—RTiL, +C
DOWNES MOSFET, DVDD L ¥ =L —#% SPIl, F%¥— R 7T NF 4 B—T7 /LT 0ET, nSLEEP B TOILE T3
TV Dk, tg eep FEFARIB T 2L, T AAAAFAY—T - —RIZBITLE T, nSLEEP v'> 2% High (27258, AT
NAZRTBENINZA) =T DBEIFLET, twake FERIDRRIE T DL, 7 /S RIL AT ATREZIRAEIZ /20 £ 7,

7.3.202 71 =N - E—F

ENABLE © %, AT NAADN—T T VoD% A F—T IVEITT 42— T /T B2 S E9, ENABLE
B Low (27258 HAIRTGANNIEIT 42— (A AL E—H U RA) 12720 FE T, SPI A7 —T = A A TENWET 555
B # 7-29 \TRTEIIT, EN_OUT By NI AR IAET 2 —7 /M T2 B THEH T&E7, EN_OUT £ vk
Z0b 2T DE, HIORTANEIT =T (N A E—H U R) IR0 ET,

RT7T-2. HHARSANEAR—TNVELRT 1 £—TNICT DD

nSLEEP ENABLE EN_OUT H 7Yy
0 X X T4e—T7
1 0 Ob Fre—7
1 0 1b Fae—7
1 1 Ob F4—T
1 1 1b A=)V
7.3.20.3 BIfFE—F

ZOF—RII, ROBGEITAF—T VIR0 ET,

+ nSLEEP 7! High

« ENABLE B2 3 A A —F L 2F 2137 High
o SPI A X —T7=AZDHAIZ EN_OUT = 1b

« VM>UVLO

twake FHHDRIE DL T/ A AT ) FIREZRIRRBIC 220 £,
7.3.20.4 nSLEEP Ut } - /Y X

Ty FENT=T7 4V MNE NSLEEP Uty -/ LA TIU T TEET, 2O/ VL ANEI 20us KV EL, 40us JVEWLE DR H
NE9, nSLEEP 7% 40us LV E< 120us 0BV Low THAEG A X 7-47 (-9 I, 74V NIz TENET
W ART SARATT vy MU T DG ELLRWGERHVET, ZOVEY R SARL, Fr—T - R 7 OIREEICH, £
DOOBERET vy 7 OIRREICH A 5 X FH A,
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nSLEEP
20 ps 40 ps 120 ps

T

) . —pe—All faults cleared, device may or may not shutdown—4—
device stays active |

All faults cleared, Device shuts down (goes into sleep mode,

faults cleared by default) -

I

B 7-47.nSLEEP Uty I * NIV R

7.3.20.5 HEEF— FDFE LD
R7-30. BEEE—FDE LD

. , | DVDD L% . . .
Sef R WYy | D00 | P | vy | vy
R)—7+& | 45V<VM< T 4—7 . . . . . . . .
Y 7 nSLEEP &> =0 74 7 TA4E—T IV TA4E—T IV TALE—=T N | Ta—T L
K 65V n
mre | OIS NSLEEP £ Wit it i i i
¢ 65V ENABLE = 1, EN_OUT =1b : g "
NSLEEP v’ =1 . .
) | 45V<VM< i F— , ,
Foe—rn| P ENABLE U>=0 121 N i B i it
EN_OUT = 0b

74705524
7412070 - RY7x5) L5 —T x4 R (SPI) &S

SPI A4 —T 2 A XA TENET HINTHER SN TV DG AT ASARLEEO 4 HAFRMEEZH L TR, 7
AAERSCENE ST A—FDFRTE . T AANLDOZWHEROFEAHUICHEALET, ZokriaTld, SPlI uh=a
b, A RS BIEIL D RAF AT —H AL 2R ZOWTIHLET, SPI 34—~ vhE—RTEIEL , IR DRERK
Tarv b —J TR TEET,

SR RelP? Sy S A o

o WHIBH LTSI DX — R T SA R

s EIN(TAV T ) B LI DS — T b TSR

7.4.1.1SPlI Zx+—vv

T T =2 AT (SDl) V—FRiZ, 16 Ev DU —K, 8 B bz~ K (A1), 8 EvhdF —# (D1) TSN E
I, YUT LT —H 7] (SDO) U—FRiX, 7A4/L b AT —ZAFK R (S1) EZUTHK LA —R 31k (R1) D 8 B b
AT —H AL DAF THERINTWET, K 7-48 12, 2 ta—F & SPI ¥ — v h  RIAROE DT —H 2 —lr o A%
RLET,
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nSCS
A1 D1
SDI
St R1
SDO

Bl7-48.SPI 7x—<v b-EE M6 Ev ] ZU—A

B2 T7 L — IR DG ETT-L TR IR A,

nSCS B 7% Low (2725 L& nSCS BV 718 High 127252 &, SCLK B 1% Low THAHMLE BV £,

nSCS 1%, 71— A D FAK 500ns LL_ 1T High (272> TW A MERHDE T,

nSCS 'L 78 High I27 —FESH TV B EX(T, SCLK Bk SDI Ev D R TOIE SN ERE L, SDO B 73

A A= RREE (HI-Z) 1272 M ERHET,

TERET L — N CTHNRNT Y I a2 FT9D120F, 16 SCLK OV A7 NRBIIRETHLENHVET, F

71\ TAD—F o= T =M EDRY T 2T/« TORAARBER SN TNDEE BRI o ar a3
7951 16 + (n x 16) D SCLK HA V7V BRAETHUENRHVET, TNLSOEEIL, 7L —L-2T—

(SPI_ERROR) DESI, FELALBIERLT — 23 EHENET,

FIRAAINGHD SDO T —#% SCLK O H BN o Tailksi, SDI LT —#% SCLK DRDILH Fivh=

VT, T LA E S TR T TFvENET,

& EATE YR (MSB) DY T he A2 | TR TIMBIRANATONET,

EBXIAHLT U ROYA | EBXIARLL A NOREG T —#13, 8 Ev DA~ R 7 —X kil T SDO B> TV

ZhTURSINET,

SDI ANj7—4-U—RZ 16 BV MR THY, & 7-31 [T T IOR 74—~y TSI TOVET,

AR AL (D 8 E'vE)

- MSBtvhMNIZL—20OfEARLET (IRETL— L2056, €y B15=0)

— MSB OO Y WO X, 5tV [ FEFZALEELRLET (Evh B14, FEXAAL=0, FirH0=1)
- WKIZ, 6 DOTRLA-Ewvh A[5:0] (B B13~B8) M3 fix 7

TS b (B2 D 8 BV
— FthoO 8 By NI, 7 —# D[7:0] (£'vh B7T~B0) Z/RLET . FAMVEETIE, ZhbHoOE Yy M@ T 2/ EI
BESNET, FEAZBETIE, TRVAMEESNIZL DAZ DT = ERINLOE Y NI ESIVET,

FK7-31.SDI - EE#EIV—AL-T7F—TV b

R/IW TRLR F—x

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

0 Wo A5 A4 A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 DO

SDO )7 =4 U—FiZ 16 By MR THY, % 7-32 (TR TIIRT H+—~y N TH S TV ET,

AT =B A3 (5D 8 B h)
— MSB ® 2 t'vM3 High (Z[#7E (B15, B14 = 1)
— WD 6 By hE, FAULT LYRZ (£ B13~B8) DA S ET

LIR—Re A (%D 8 B R)
— Ifth® 8 B wh (B7:BO) iE, ATV ENE (W0 = 1) DGAITFHARV TTOL P AZOBAEDT —4ThY, EX
ABa< R (WO = 0) DA IFEZIARSEDOL VAR AFET DT —# T,
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#£7-32.SDO HhT—% - 7—RD7x—<vy b
AT —H A LiR—h
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
1 1 UVLO | CPUV | OCP STL TF OL D7 D6 D5 D4 D3 D2 D1 DO

7.41.2 74 5— - Fr—BRICHIBEHK DS~ F - T/Y1 XD SPI

IO T NA A AL ba—F L G T DI0E, TAY— - F == %) Fike DWW HERHVET, T4 —F
= FO TN MEHOT A A3 he—F 1285 5121%, nSCS B> d7zdizarre—JfTinj{# o GPIO Y
V2% RN THLERHVET, 2K T, TAY — - F =— R 1T 285810, BH—0 nSCS 71 %&ffi-
THEEDT A AEHER CEET,

7-49 12, 3 BDT A AET AV —F == THEHLT DY ORIV 2R L&, ZOMKIZEY BE DT /A2
WRILar tr—Z LEfE 5L X2, GPIO R— M HifI T&ET,

Commander

M-5DO [—2P" . DRv8461 (1) (g SPO1/SDI2 b prygast (2) [y SPO2/ SDIS L DRV8461 (3) 3 SPO3

1] 1]

7-49. TAP— - Fr— EHGEEINEIBOTNAR

3 FARAZER DS F=—r DRI DT IRAZRTIROT F—~ T MCU DT —FEZZLET, 2 XA RO~y
% (HDRX) + 3 /SAFDTRLZ (AX) + 3 7SADF —% (DX),

nSCS

|

|
—|HDR1|HDR2| A3 | A2 | A1 | D3 | D2 | D1 I—l—
SDI |

|

|
—'81|HDR1IHDR2IA3IA2IR1ID3ID2'—:7
SDO1/SDI2 !

|

|

|
—l s2 | S |HDR1|HDR2| A3 | R2 | Ri | D3 |—.7
SDO2/SDI3 !

|

|
—l83|82|81IHDR1IHDR2IR3IR2|R1'—|7
SDO3 '

|

All Address bytes All Data bytes
reach destination reach destination

Status response here Reads executed here Writes executed here

K 7-50. 3 BDTNA RICKB SPI 7L —A

3T ARAAERDGE . T — 2N F == 2N L TCEEESNDE, MCU 1T X 7-51 [ ORT 74—~y TF — 4 LT %
ZIELET, 3 NNAMDAT —H A (SX) + 2 XA RD A~ H + 3 A DL R —F (RX),
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nscs | |
SD|—| HDR1 | HDR2 | A3 | A2 | Al | D3 | D2 | D1 |—
SDO—l S3 | s2 | s1 | HDR1 | HDR2 | R3 | R2 | R1 |—

7-51.3 BODTNARAD SPI F—% + >—H R

B SN, Fa— VB SN T NA R E T — NVEEIVT a2 U ROERBEENTNET, 7r—
NMEEZVT ~a~w REd, TR_TOT /A AD FAULT L YRS %EF v 7 +EL 7 (nSCS) (G B DLH LY=ot
V74 %a< R TH, ~Z i N6~NO © 6 EvMNE, F=—rNOT A 2K LR I-b IS ET, %71
U F =V, K 63 BOT A REESCHRE CEET,

HDR2 LY AXZ D FL 5 By M, MCU 37 AV — F = — e DS 572D I DR b 77 - B T
Fo N FNANE, BAL 2 BV 10 TIHED M ERHVET,

HDR 1 HDR 2
|1|0|N5|N4|N3|N2|N1|N0||1|0|CLR|x|x|x|x|x|
[ |
l [ |
v
No. of devices in the chain 1 = global FAULT clear Don’t care
(up to 2° — 1= 63) 0 = don’t care

7-52. ANy & « A b

AT =B A A NI, MCU DREA MDA~ R B L TREE DT /A ZMNST A/ b e AT — B A% Fi A B DR FE SR
N, TAV—F ==L NDET NAADT IV AT —H AL VAR T HE R E R L ET, Zhicky, MCU
BN OFA RV~ REHIRETE VAT AMMET SA AN T T TT N7 AV N2 IO R E T& %
Ty AT —HZSANE, AL 2 B 1 THREAMBENHY ET,

— e — e —— — —— —— —— —— —— —— —— —— —— —— —— —— —— — —— — — —— — —

| 1 0 N5 N4 N3 N2 N1 no |
Header Bytes l |
(HDRx) | |
| 1 0 CLR X X X X X |
e e o e e o —— — —— —— — —— — — — ——— ———— — — — — — — —
Status '(3%:3 1 1 UvLO CPUV ocp STL TF oL
Address Byte 0 RW A5 Ad A3 A2 A1 A0
(Ax)
Data '(35’;6) D7 D6 D5 D4 D3 D2 D1 DO

X 7-53. ANv¥, RT—F R, TRVR, =% - "4 FOAR

T —HNT ARl T DR, T DT HSA AT O N F = SAMNIFET TRAZLIZAT — I R S A DB EA DT
LT, F=—rNOBHDOMEZHWTLET, 72L21E, 20 3 T A AEHTIE, F=—0 WOT /AR 2E, 2 DDA
T —H X3, HDR1 /3 Ak, HDR2 A+ ZDNEICZELE T,

ZAZLIEAT —H R NN 2 DTHHZENDL, THAR 2 ITHFONMENTF =—2 WD 2 FHH THHZERNM0E
T, HDR2 AN, F = —2 PSR IV TWA T SAZAOE NS00 ET, ZOIHZL T, T —ZIZEET A7 R
ABIOT —H R A DR ENN T 7GR IR I, TOMOE Y MIER L F9, 2O abaiid, Fo— 85 Lk
K B3 BEDT HRAADY AT ML AT 2AEUSE I, IE R @E2  REIcL £,
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TRLVZBI T —Z A NE 1 T AL R LFEL T, LAR—F A (R1~R3, ¥ 7-51 &) 1Z. 77 2ED
LI AZDNETT,

nSCS N\

—

SDI

MSB

LSB

| |
| |
| |
| |
| |
! ! !
| |
| |
| |
! |
SCLK M
| |
| |
| |
| |
| |
| |

SDO

LSB

Capture
Point

Propagate
Point

X X X
| | |

7-54.SPI kS Yoy

7.4.1.3 EINEREICEI] BEKDS —5'y ; - T/Y1 XD SPI
7-55 |2, WHIIKE AL CiEfisiiz 3 2D DRV8461 T A A% RLET,

Microcontroller

M-CS1
M-CS2
M-CS3
M-CLK

M-SDO
M-SDI

DRV8461 (1)

DRV8461 (2)

nsSCS
SCLK 4

DRV8461 (3)

nSCS

SCLKH

B 7-55. MiFER TESGEEINE 3 DDTFNA R
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75 LR 2w T
# 7-33 12

RT33LAEY -9vS

ARTRAANIAR) v T ENT L DV AZ B R L E T, £ 7-33 ICFLH STV WL U AS < TR AL TR T

FHRIFE L RSN ET, ZNODL PAFRARITEE LR TIEE N,

LURS 7 6 5 4 3 2 1 0 Liie| FRLZ
FAULT FAULT SPI_ERROR UvLO CPUV ocP STL TF oL 0x00
DIAG1 OCP_LS2 B | OCP_HS2 B | OCP_LS1 B | OCP_HS1 B | OCP_LS2 A | OCP_HS2_A | OCP_LS1_A | OCP_HS1_A 0x01
DIAG2 STSL oTW oTs STL_LRN_OK STALL LRN_DONE oL B OL_A R 0x02
DIAG3 RSVD NHOME CNT_OFLW | CNT_UFLW RSVD NPOR RSVD R 0x03
CTRL1 EN_OUT SR IDX_RST TOFF[1:0] DECAY[2:0] RW 0x04
CTRL2 DIR STEP SPI_DIR SPI_STEP MICROSTEP_MODE[3:0] RW 0x05
CTRL3 CLR_FLT LOCK[2:0] TOCP OCP_MODE | OTSD_MODE | OTW_REP RW 0x06
CTRL4 TBLANK_TIME[1:0] ‘ STL_LRN ‘ EN_STL STL_REP STL_FRQ STEP_FRQ_TOL[1:0] RW 0x07
CTRL5 STALL_TH[7:0] RW 0x08
CTRL6 RC_RIPPLE[1:0] ‘ DIS_SSC ‘ TRQ_SCALE STALL_TH[11:8] RW 0x09
CTRL7 TRQ_COUNT[7:0] 0x0A
CTRL8 RSVD TRQ_COUNT[11:8] 0x0B
CTRLY EN_OL ‘ OL_MODE ‘ OL_T[1:0] STEP_EDGE ‘ RES_AUTO[1:0] EN_AUTO RW 0x0C
CTRL10 ISTSL[7:0] RW 0x0D
CTRL11 TRQ_DAC[7:0] RW 0X0E
CTRL12 EN_STSL ‘ TSTSL_FALL[3:0] ’ RSVD RW OXOF
CTRL13 TSTSL_DLY[5:0] ‘ VREF_INT_EN ’ RSVD RW 0x10
INDEX1 CUR_A_POS[7:0] R ox11
INDEX2 CUR_A_SIGN ’ RSVD R 0x12
INDEX3 CUR_B_POS[7:0] R 0x13
INDEX4 CUR_B_SIGN ’ RSVD ‘ CUR_A[1:0] R ox14
INDEX5 CUR_A[9:2] R 0x15
CUSTOM_CTRL1 RSVD ‘ EN_CUSTOM RW 0x16
CUSTOM_CTRL2 CUSTOM_CURRENT1[7:0] RW ox17
CUSTOM_CTRL3 CUSTOM_CURRENT2[7:0] RW 0x18
CUSTOM_CTRL4 CUSTOM_CURRENT3[7:0] RW 0x19
CUSTOM_CTRL5 CUSTOM_CURRENT4[7:0] RW 0x1A
CUSTOM_CTRL6 CUSTOM_CURRENT5(7:0] RW 0x1B
CUSTOM_CTRL? CUSTOM_CURRENTS[7:0] RW ox1C
CUSTOM_CTRL8 CUSTOM_CURRENT7[7:0] RW 0x1D
CUSTOM_CTRL9 CUSTOM_CURRENTS[7:0] RW O0x1E
ATQ_CTRL1 ATQ_CNT[7:0] R OxX1F
ATQ_CTRL2 ATQ_CNT[10:8] RSVD ‘ ATQ_LRN_CONST1[10:8] RW 0x20
ATQ_CTRL3 ATQ_LRN_CONST1[7:0] RW 0x21
ATQ_CTRL4 ATQ_LRN_MIN_CURRENT[4:0] ‘ ATQ_LRN_CONST2[10:8] RW 0x22
ATQ_CTRL5 ATQ_LRN_CONST2[7:0] RW 0x23
ATQ_CTRL6 ATQ_UL[7:0] RW 0x24
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RT7-33. A BV - v 7 (i)

LUz 7 6 \ 5 \ 4 \ 3 \ 2 \ 1 0 mE | Thex
ATQ_CTRL7 ATQ_LL[7:0] RW 0x25
ATQ_CTRL8 KP[7:0] RW 0x26
ATQ_CTRL9 RSVD ‘ KD[3:0] RW 0x27
ATQ_CTRL10 ATQ_EN ‘ LRN_START ‘ ATQ_FRZ[2:0] ‘ ATQ_AVG[2:0] RW 0x28
ATQ_CTRL11 ATQ_TRQ_MIN[7:0] RW 0x29
ATQ_CTRL12 ATQ_TRQ_MAX[7:0] RW O0x2A
ATQ_CTRL13 ATQ_D_THR[7:0] RW 0x2B
ATQ_CTRL14 RSVD RW 0x2C
ATQ_CTRL15 ATQ_ERROR_TRUNCATE[3:0] ATQ_LRN_STEP[1:0] ATQ_LRN_CYCLE_SELECT[1:0] RW 0x2D
ATQ_CTRL16 ATQ_TRQ_DACI[7:0] R 0x2E
ATQ_CTRL17 RSVD ‘ VM_SCALE ’ RSVD RW Ox2F
ATQ_CTRL18 RSVD RW 0x30

SS_CTRLA1 SS_SMPL_SEL[1:0] ’ RSVD ‘ SS_PWM_FREQ[1:0] ’ RSVD ‘ EN_SS RW 0x31
SS_CTRL2 SS_KP[7:0] RW 0x32
SS_CTRL3 SS_KI[7:0] RW 0x33
SS_CTRL4 RSVD ‘ SS_KI_DIV_SEL[2:0] ’ RSVD ‘ SS_KP_DIV_SEL[2:0] RW 0x34
SS_CTRL5 SS_THR[7:0] RW 0x35

CTRL 14 VM_ADC[4:0] ’ RSVD RW 0x3C

FOINERBVIATWEDLINT BHERE YT IR RAATHFTR S THRILLTWET, £ 7-34 12, 20T 3 TT Y
TR HAATIAFH L CNDa—RERLET,

RT134.T7O0ER 447 a2—F

TrERFAT [a—F EX:

AT E AT

R R Gy iU

HEXABSAT

w W |22

Ve NEIIET 74V ME

-n | Ve b EEET T il

751 RAT—89R - LIRS

AT — ARV D AZNT GBI T VMR RS T2OIE SN E T, AT —F AL DA IFH AR EHL 2
<7,

FTT-35 10 AT —H AL TVRAZDAENy T SINIZL VAR R UET, 2 7-35 ICRE#SN QWL U AK G 71y
R T RLAZT RTCTFNERERRSNET, INOHDLPAZONELZEE L TUIWITEE A,

RTI3I5.RAT—IR VPRI ELOHR

TRLA LIRSS, ' Ay
0x00 FAULT KR
0x01 DIAG1 FoR
0x02 DIAG2 e
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RT1-35.RAT—FR-VPRIFLHE (FiX)

TR = LIRE4 ®rvav
0x03 DIAG3 H7
7.5.1.1 FAULT (7 K L X=0x00) [ 77 # /b F=00h]
7-56 12, FAULT L 2&2 %=L, 32 7-36 \ICZDLPAZ DT 4— L ROIBHE2RLET,
Bz UL NG|
YRS 2y T RNTEVET
B 7-56. FAULT L R4
7 6 5 4 3 2 1 0
FAULT SPI_ERROR UVLO CPUV OoCP STL TF oL
R-Ob R-0b R-0b R-Ob R-0b R-0b R-0b R-0b
#F 7-36. FAULT LRI D7 14 —Jb ROEREA
Eyk | 74—AF i t::) T 7% IVh WA
7 FAULT R Ob F A ZPABD T 4V MREEIC/25 8, FAULT Ev b 1b (2R E9, @
B{EP . FAULT B R 0b T3, FAULT Ewhas 1b k& nFAULT B3
NE T EET, W@ EMEFR X nFAULT B i3 fifiishn g4,
6 SPI_ERROR R Ob SPI 7mh=L - =5 — (il : SCLK /L AW E /345 LA HEFES %, nSCS 7%
Low ThaIZHHhvb5 e SCLK AFEELARVY) 277 LE T, SPI_ERROR (I7
AV 1b 12720 nFAULT B 1% Low (IZBREh SN F T, 7'mhal-=F—»n
WL, 73> CLR_FLT E'wh& nSLEEP Uty b /L ADE BB Lo ChEE
VT e a< RN FITEINLE, WHEEENFRINET,
5 UVLO R 0Ob ZOE YR 1b DA, BIFIEEEEEE D74 L MRIETH LT LA RL
F7,
4 CPUV R Ob ZOE VR 1b DL, Fr— K FEEBE D7 IV NRIECTH DL AR/ L
F7,
3 ocpP R 0Ob ZOEYIS 1b DA BTEROT A VNRIETH L AR L ET,
2 STL R Ob ZOE YRR 1b DL T—H—PRAN— R RETH LA RLET,
1 TF R Ob WEEE (OTW) LB v o oy (OTSD) O#IFITT, ZOE v 1b
OEE  WET A NN RLET,
0 oL R 0Ob ZOE YRR 1b OHE | BARERT 7 ANV MRIETHHZEERLET,

7.5.1.2 DIAG1 (7 R > X=0x01) [7Z # /b [+=00h]

7-57 IZ DIAG1 LYV AZZ7RL, % 7-37 ICZDL VAL DT 4—/VR OB EZRLET,
Bt UL 3]
RS e~y T RINTRVET
7-57.DIAG1 L PR ¥
7 6 5 4 & 2 1 0
OCP_LS2_B OCP_HS2_B OCP_LS1_B OCP_HS1_B OCP_LS2_A OCP_HS2_A OCP_LS1_A OCP_HS1_A
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
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&K 7-37.DIAG1 L REIDT 4 —)V ROEA

O P i A e e

7 OCP_LS2 B R Ob SO R 1b DA . BOUT2 I8 ST A —T T U nr—H (R
FET Ot + L e R ET

6 OCP_HS2 B R Ob SO YRR 1b DA BOUT2 ICHEGE STV AN—T + T Y DDA AR
FET OiaER 7+ NV emLET

5 OCP_LS1_B R Ob ZOE YRR 1b DA BOUTT ITEHE S TUVAA—T « T Da—H AR
FET OER7 AV MR L ET

4 OCP_HS1_B R Ob ZOE YR 1b DA . BOUTT ICHEE SN CUVAAN—T + T Y DDA AR
FET O&ER7 4+ /V bR LET

3 OCP_LS2 A R Ob ZOE YRS 1b DA AOUT2 TSN TV A N—T - Ty —H AR
FET OiRER 7 AN R LET

2 OCP_HS2_A R 0b ZOE YR 1b DA . AOUT2 1T SIL TN AN—T « TV DA AR
FET Ot + L e R ET

1 OCP_LS1_A R Ob ZOE YRS 1b DA . AOUTT ICHHE SN TVAN—T « T D —H AR
FET OaER 7 4V MeRmLET

0 OCP_HS1_A R Ob S OE I b DHEA . AOUTH IEEEE S Tl B A —T « T Yo DD A A
FET O&ER7 4+ /V MR L ET

7.5.1.3 DIAG2 (7 R L' X=0x02) [7Z # /b [F=00h]

7-58

P B H]

M RE =y T FRNTRVET

IZ DIAG2 LY RZ %R, 3% 7-38 |22

DL ALZDT 4— VR OFIAZRLUET,

B 7-58. DIAG2 L PR %

7 6 5 4 & 2 1 0
STSL OoTW OoTS STL_LRN_OK STALL LRN_DONE OL B OL_A
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b

&K 7-38.DIAG2 LRI D7 4 —)V RDRREA
vk | 74—AF it s 2L

7 STSL R 0b ZOE YRR 1b DA, F AN LB DK E— R TEIELT
WHZEETRLET,

6 oTW R 0b ZOE VIR 1b DRE, ISR UET,

5 oTs Ob ZOE YRR 1b DA BE Yy N TR RLET,

4 STL_LRN_OK 0b ZOE YR 1b DA A=V B BRI LI Z L E R L E
T,

3 STALL R Ob ZOE YIS b DIFE, E—F—RAN— A LI AR LET,

2 LRN_DONE R 0b ZOE VR 1b OBA . ANV B AR L2 AR LT,

1 oLB R Ob ZOE YR 1b DA, BOUT a4 L OB Bl AR LET,

0 OL_A R Ob ZOE YRR 1b O8FE . AOUT aA L DB AT AR LET,
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7.5.1.4 DIAG3 (7 R L’ .X=0x03) [7Z # /L =00h]

7-59 12 DIAG3 L U AZ %R L, 37 7-39 ICZDL I AXD 74— VROFHAERLET,

Btz U
LRS-~y T RINRDES
7-59. DIAG3 LR %
7 6 5 4 3 2 1 0
RSVD NHOME CNT_OFLW CNT_UFLW RSVD NPOR RSVD
R-0b R-0b R-0b R-0b R-0b R-0b R-00b
£ 7-39.DIAG3 2R D7 4 — )V RDOFLEA
Eyh | 74— ] F74vh |
7 RSVD Ob FHIGE
6 NHOME Ob ZOE YR DOBE AT 7Y BR— LSO B H D%
RLET
5 CNT_OFLW R Ob ZOE VIR OB ATQ_CNT 28 ATQ_UL LW KEWZEERL
E3xN
4 CNT_UFLW R Ob ZOE VIR DA ATQ_CNT A3 ATQ_LL J0/h&NZ &%)
ExN
3 RSVD R Ob TR
2 NPOR R Ob Ob=f[® VCC UVLO /MR LET
1b = VCC UVLO A~ }M%1Z, NPOR E w73 CLR_FLT %7213
NSLEEP UEy k- SAAANNZESTOV TSN 25 RLET
1-0 RSVD R 00b THIBE -
75281V RS

KNC DHFHIV T AZ T, T SAZOREAE AL ET, L VAT I L EZIAB D ATEET T,

72 7-40 |2, HEIL P AZDAEY « vy TSNV P AZ R LET, K T7-40 [SREHSH TOZRWL D RS ATy b TR
VAT RTTPRFEALRRSNET, ZNODOL YV AIONFEEE R L TUIWITEE A,

R740.FHHLSRIELHF

TRLR LIRS, Ervar
0x04 CTRL1 o
0x05 CTRL2 FoR
0x06 CTRL3 FoR
0x07 CTRL4 FoR
0x08 CTRL5 FoR
0x09 CTRL6 FoR
0x0A CTRL7 FoR
0x0B CTRLS8 o
0x0C CTRL9 R
0x0D CTRL10 FoR
0x0E CTRLM FoR
OxOF CTRL12 For
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R740. HEAL >R FLHR (FiX)

TR LIRE4 I av
Ox1A CTRL13 FER
0x3C CTRL14 FoR
7.5.2.1 CTRL1 (7 FL' X = 0x04) [7Z # /L | = OFh]
X 7-60 {Z CTRL1 LR ERL., £ 7-41 [ICZDLPREZDT 4 —)VROFBHZRLET,
FeAHL [ EXAH
LY AH <7 R NREVET
B 7-60. CTRL1 L R4
7 6 5 4 \ 3 2 1 0
EN_OUT SR IDX_RST TOFF[1:0] DECAY[2:0]
R/W-0b R/W-0b R/W-0b R/W-01b R/W-111b
RT7-41.CTRU HHL PRI D7 4 =)L ROFA
Eyh [ Z4—F Pt F 7%V | HHA
7 EN_OUT R/W 0Ob Ob = T _RTOHIBF =71
1b = T_RTOHIBAF—T L
6 SR R/W Ob Ob = HADH EAY [ 375 FAEER 140ns
1b = HADSEE 230 [ S5 F AW REE 70ns
5 IDX_RST R/W 0b ZOE YRR 1b OFE . AT 7Y E 45 DEK A YL ET
M AEY vy T L UAFONRIIETINET A,
4-3 TOFF[1:0] R/W 01b 00b = 9.5ps
01b = 19us
10b = 27us
11b = 35us
2-0  |DECAY[2:0] RIW 111b 000b = {EjkisE
100b = 30% R4 85
101b = 60% {EA =
¢« 110b = A~v—hFa—r T AFIvIHiE
111b = A~ —hF a2—2 U7 LI
001b, 010b, 011b = T3 7

7.5.2.2 CTRL2 (7 F L X=0x05) [77 # /b =06h]
7-61 12, CTRL2 LY AHEZIRL, & T-42 \ICZDL VAL DT 4— /LR DA EZ RLET,
AL [ EXIA AL
VOB~ T RNTEDET
7-61.CTRL2 HlfHL R ¥

7 6 5 4 3 \ 2 1 0
DIR STEP SPI_DIR SPI_STEP MICROSTEP_MODE[3:0]
R/W-0b R/W-0b R/W-0b R/W-0b R/W-0110b
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K 7-42. CTRL2 LR H D7 4 —JV ROEBA

Evhk | T4—VK Pt F 74V | B
7 DIR RwW Ob F1 NS, SPI_DIR = 1b ®k%, DIR = 1b C, E—F—E 1
\ZEIYEL, DIR = Ob C, E—&—(TWi S M EIEL £,
6 STEP RIW Ob 25w ANJJ, SPI_STEP = 1b me&x vy 7 1b ITTHEAL T2
YW A ATy T H#ELET, ZOE YNNI 1b REZAEN%, ALY
V7SN EBIRIC Ob 12720 ET,
5 SPI_DIR R/W Ob Ob=H! AT A S DIR B> DAT w7 I ET
1b=H11Z SPI LY A# D DIR B D AT 7 EICHENET
4 SPI_STEP R/W Ob Ob=H! AT AS) STEP U D AT oL 2 1TiE v ES
1b=H /1% SPI L2420 STEP B hD AT o FIZHEWET
3-0 MICROSTEP_MODE[3:0] R/W 0110b .

0000b = 100% EJLICEDT VAT > (2 FHIhIE)
«  0001b = 71% LD 7 VAT > 7 (2 HHENE)
+ 0010b = FEFFER 1/2 A7 v

« 00Mb=12A7v7

« 0100b =1/4 27>~

+ 0101b=1/8 27>~

« 0110b=1/16 A7~

« 01M1b=1/32 A7

« 1000b = 1/64 27>~

« 1001b =1/128 27>~

«  1010b = 1/256 27>~

*  101Mb~1111b=TKE

7.5.2.3 CTRL3 (7 F L X=0x06) [T 7 # /L =38h]
7-62 12, CTRL3 L P AHZRL, £ 7-43 ICZDLPREZDT 4 — VRO EZRLET,

FeAHL [ EZIAH
Lo AH TR NTEVET
K 7-62. CTRL3 HlHL X4
7 \ 5 \ 4 3 2 1 0
CLR_FLT LOCK]J2:0] TOCP OCP_MODE OTSD_MODE OTW_REP
R/W-0b R/W-011b R/W-1b R/W-0b R/W-0b R/W-0b
R 7-43.CTRLIFIHL SRY D7 4 —)L RDOERA
Evh [ T4—F fEE F 7%V A
7 CLR_FLT R/W 0Ob FRCOTYFENFZT ANV IV TTBI00E, ZOE YN 1b & HX AL FE
T, ZOEYRNI, 1b NEXATNAEBEHINIC Ob (KUY S ET,
6-4 | LOCK[2:0] R/W 011b BEETYILC LURIADELRLEZIAL (ZRHOE YT RLZ 0x06h O
E'wh 7 (CLR_FLT) ~DEXALZERL) 251213, 110b 2 EXIALET,
Ty 7SN TUVVRUVIREE T, 110b ISR D E AZes — Ao A XA A THI D 88
LEIELEE A,
T RCOLIPAZ OOy I @R+ HI10%, 2OV AFIZ 011b 2 EX AR ET, 1
S IENTOBRIET, 011b LIS DE AT —4r R EZA A THIA DB K
FLEE A
3 TOCP R/W 1b b=l E IOV F FRERREIL 2.2us
Ob=3B BB TR D/ T B EMERIE 1.2us

82 BRHT BT — RS2 (DB bt B
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FR7-43.CTRLIFIHL PRI D7 14—V RO (K )

eyk [ T74—F Pt T 7% IVh A
2 OCP_MODE R/W Ob Ob=3B BRI BB Lo CoHv T ENT T AV MRIFAELET
1b=iE IR HED 7 4L NEIEE A BB TS ES
1 OTSD_MODE R/W Ob Ob=1ZIRREIZ L > TT v TF SN T ANV IR HALET
1b=1EZIRFED 7 4V NEIE IS H BIIC R TSN ET
0 TW_REP R/W Ob Ob=iE A E7- I TR 4512 nFAULT ClREISNERA
b= FE I HERIR 4513 nFAULT TS gy

7.5.2.4 CTRL4 (7 F L X=0x07) [T7 # /b =49h]
7-63 12, CTRLA IV P AZ %R L, % 7T-44 \[CZDL I AZDT 4—)VRDFHAZRLET,

FAHAHL [ EXIAL
oA <y TRV ET
K 7-63. CTRL4 HHL X4
7 \ 6 5 4 3 2 1 0
TBLANK_TIME[1:0] STL_LRN EN_STL STL_REP FRQ_CHG STEP_FREQ_TOL[1:0]
R/W-01b R/W-0b R/W-0b R/W-1b R/W-0b R/W-01b
R T7-44. CTRLAFH@L SR D 7 4 —)V RDEHBA
Evhk | Z4—R iR VAVE V2N P
7-6 TBLANK_TIME[1:0] |R/W 01b BB ADT T H L R E L £,
o 00b=1us DT TL% 7
« 01b=1.5us DT TL¥ L 7 HEH
+ 10b =2us DT TX T
« 11b=25us DT T F LR
5 STL_LRN R/W Ob A=V AL w2 VR D B 858 2 A 20— 7 WS HITIE, 1b 2 EEIALF
Ty AN—VEER T BEANE T 5L, ZOEYNIHERIZ 0b IZEVET,
4 EN_STL R/W Ob Ob=Ar— Lk & Tt —F L E
1b=Ar— i EA X —T ML ET
3 STL_REP RW 1b Ob=AR— /L& % nFAULT TilESAvEE A
1o=A~—/ Ui 1 nFAULT Tl
2 FRQ_CHG R/W Ob 0b=27v7 AJJ% STEP_FRQ_TOL By Mt~ TN ZSET
1b=A7 v S ANFT7NZENEEA
1-0 STEP_FRQ_TOL[1: |R/W 01b 2T T NS DT AN E TS ELET,
0] « 00b=1% 742V
e 01b=2% 7A4NEYT
o 10b=4% T4NEYY
e 1Mb=6% 74NHIT

7.5.2.5 CTRL5 (7 F L' X=0x08) [7Z # /b F=03h]

7-64 |2 CTRLS LY R ATRL 3% 7-45 [ZZDLPARE DT 4 — LR O#FAZRLET,
FEA L [ EZIAAL
LOAL e~xy TRINTRVET
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7-64. CTRLS HHIL PR 4

7 6 \ 5 \ 4 \ 3 \ 2 1 \ 0
STALL_TH[7:0]
R/W-00000011b
&R 7-45. CTRLS HlIL PR 5 D7 1 — )V RDFREB
Evhk | T74—2F s Vars w2 S
7-0 STALL_THI7:0] R/W 00000011b | 2h—/L+ AL a/LRD FAT 8 Bk,

+ 000000000000b =0 7~

111111111111b = 4095 v b

7.5.2.6 CTRL6 (7 F L".X=0x09) [7Z # /b F=20h]
7-65 12 CTRLE L A& &R L, £ 7-46 ICZDLPAZD T 4— VRO AZRLET,

FeAHL [ EBEXAH
RS e TR NTRVET
7-65. CTRL6 HlfHIL R 4
7 \ 6 5 4 3 \ 2 \ 1 0
RC_RIPPLE[1:0] DIS_SSC TRQ_SCALE STALL_TH[11:8]
R/W-00b R/W-1b R/W-0b R/W-0000b
R 7-46. CTRL6 L R4 D7 4 —)L RDFRHA
Eyh [ T74—K pritc] F74/Vh | B
7-6  |RC_RIPPLE[1:0] RIW 00b A=t Fa— Uy TR T — R TR Y 7 L AR E
7,
¢ 00b=1% V7V (T 74/Vh)
01b=2% Yv 7L
10b =4% Vo7 v
e 11b=6%IVv7
S DIS_SSC RW 1b Ob=A~I N7 MEHEAF—T ML ES
1b=AI T ET 4 E—7 I LET
4 TRQ_SCALE R/W Ob Ob=lL 2 Hy s A= 7 %A LA
1b=MVv 7 TN 8 S ET
3-0 STALL_TH[11:8] R/W 0000b Rl ALy LR D AMSB Bk,

7.5.2.7 CTRL7 (7 F L X=0x0A) [7Z # /b F=FFh]
7-66 1= CTRL7 L AHZ R, T-47 IZZDLIAZ DT 4 —)LROiiAZ R LUE T,

FEA I B H]
VoRS~yTRNIRVET
B 7-66. CTRL7 #lfHIL X%
] ¢ | = | -/ | = | ¢z 1 0
TRQ_COUNT][7:0]
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7-66. CTRL7 Hl#HIL PR % ()
‘ R-11111111b

R 7-47.CTRL7 HI@L SR D7 4 —) RDEHA
Evh | T4—AF B F 73k |
7-0 TRQ_COUNT[7:0] R 11111111b TRQ_COUNT » 8LSB £k,
000000000000b =0 A7k
XXXXXXXXXXXXD = 1~4094 77|
111111111111b = 4095 7k

7.5.2.8 CTRL8 (7 KL X=0x0B) [7Z # /b F=0Fh]

7-67 |2 CTRL8 LY AZ &R, % T7-48 ICZDLIAZD T 4— VRO HZ R LUET,
wt A H LU

oA -~y T RITRVET

7-67. CTRL8 HfHIL R %
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 0
RSVD TRQ_COUNTI[11:8]
R-0000b R-1111b

FK 7-48.CTRLS FIHIL X & D7 4 —JV ROEBA

vk | Za4—nF el F7FNVh |
74 |RSVD R 0000b TR o
3-0 |TRQ_COUNT[11:8] R 1111b TRQ_COUNT @ 4MSB E vk,

7.5.2.9 CTRLY (7 F L X=0x0C) [7Z # /b [F=10h]
7-68 12 CTRLY LY REATRL | 3% 7-49 [ZZDLIPARE DT 4 — LR O#FHAEZRLET,
FEA L [ EZIAAL
RS ey T RNNTRVET
B 7-68. CTRLO #lfHIL PR ¥

7 6 5 \ 4 3 2 1 0
EN_OL OL_MODE OL_T[1:0] STEP_EDGE RES_AUTO[1:0] EN_AUTO
R/W-0b R/W-0b RIW-01b R/W-0b R/W-00b R/W-0b

&R 7-49.CTRLO §IHL P RXH D7 4 —)V ROFHHA
Evh | T4—F s T4k |
7 EN_OL RW Ob BB A R — 7 T DITIE, 1b 2 EXALET, ZOE
VIR 0b DS, BRI T+ —T LT,

6 OL_MODE RIW Ob 0b = nFAULT i, FvF &= OL 74/L 3% CLR_FLT B E7-
1Z NSLEEP Uty k- UL AIZ XS CTOY T ST trI s E 4
1b = nFAULT 14, OL 7 A4/V NGRS i LI B IR S E
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FR7-49.CTRLOHIHL PRI D7 14—V RO (K )

Evhk | T4—VK T VaZt Vi L

+  00b =30ms (fx Afi)
01b = 60ms (Ji K1)
10b = 120ms (& A fi)

b= THIFE

5-4 OL_T[1:0] RIW 01b BT 40 MR HE T 2 R L £ 5

Ty YOS

3 STEP_EDGE RW 0b 0b = STEP AJDT 7747 « 2y 3L LRy DI
1b = STEP ANJDT /747 -y PIESrh LR Ty P esr b T30

HLUET,

+ 00b=1/256
+ 01b=1/128
+ 10b=1/64
+ 1b=1/32

21 RES_AUTO[1:0] R/W 00b HEl~v A/ BAT o LT B — R TY AT ORT YT DLy fiRRE%

0 EN_AUTO R/W 0b Ob=HEI~AIaRT LT NT 4 2—T v
1b=H B~ A/ BAT LT R, F—T )L

7.5.2.10 CTRL10 (7 F L X=0x0D) [5Z # /b [F=80h]
7-69 |2 CTRL10 LY AZZ/RL, 3 7-50 IZZDL P AX DT 4—)VROFHMHAE /R LET,
AL [ FEEIAL
LAY =y TR NIRVET
& 7-69. CTRL10 #lfIL R 4

7 ‘ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
ISTSL[7:0]
R/W-10000000b
£ 7-50. CTRL10 L X4 D7 1 —)V FOHELHA
Evk [ T4—KR fElH F74VE |
7-0 ISTSL[7:0] R/W 10000000b | {2 Atk 2 L9,
11111111b = 256/256 x 100%
11111110b = 255/256 x 100%
11111101b = 254/256 x 100%
11111100b = 253/256 x 100%
00000000b = 1/256 x 100%
7.5.2.11 CTRL11 (7 F L X=0x0E) [T Z # /' F=FFh]
7-70 12, CTRL11 LY 2AZ %R, # 7-51 ICZDOLIAZD T 40— )LRDFAZ RLUET,
AL [ EEIAA
RS e TR NTRVES
7-70. CTRLM1 §l#HL R %
7 ‘ 6 \ 5 \ 4 \ 3 \ 2 1 0
TRQ_DAC[7:0]
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B 7-70. CTRLM L PR % (i)
‘ R/W-11111111b

R7-51.CTRLM FHL RS DT 4 —)V ROEEA
ek | TR Gt F7AIVE B
7-0 TRQ_DACI7:0] R/W MIMMb | ST E KA ELET,
+ 11111111b = 256/256 x 100%
+ 11111110b = 255/256 x 100%
+ 11111101b = 254/256 x 100%
*  11111100b = 253/256 x 100%

g&ll

+ 00000000b = 1/256 x 100%

7.5.2.12 CTRL12 (7 F L X=0x0F) [T Z # /b F=20h]
X 7-71 12 CTRL12 LY A &R, 3 7-52 IZZDL TV AADT 4 —/)LROAZRLET,
FOHL [ EXAL

RS T RNTEVET
B 7-71. CTRL12 §lfIL R 4
7 6 ‘ 5 ‘ 4 ‘ 3 2 ‘ 1 0
EN_STSL TSTSL_FALL[3:0] RSVD
R/W-0b R/W-0100b R/W-000b
F7-52. CTRL12$IHIL A4 D7 4 —)V ROREA
Ewh T4—VF | F 7%k | HHA
7 EN_STSL R/W Ob Ob=i# IL BN HFIT—RNT E—T L
b= 1T N T — R DA R —T /L
6-3 TSTSL_FALLJ[3:0] R/W 0100b TSTSL_DLY EEfDfRi# 1z, BEifiA TRQ_DAC 25 ISTSL ¢
BT B & L £
0000b: 325 F A3V EE[#=0
0001b: &K BIHAT Y7 DILH FHEE=1ms
«  0100b: K EHRAT Y7 DILH F0EEH=4ms
1M111b: & AT v 7 O E F A E=15ms
2-0 RSVD R/W 000b FRITE

7.5.2.13 CTRL13 (7 F L X=0x10) [7Z # /L F=10h]
7-72 12 CTRL13 L P AHZ R L, 2 T-53 ICZDL P AZ DT 4— VR OFHHZRLET,
FAHL | EXA

DAL~y T RITRVET
7-72. CTRL13 BI#IL R 4
7 \ 6 \ 5 \ 4 \ 3 \ 2 1 0
TSTSL_DLY[5:0] VREF_INT_EN RSVD
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7-72. CTRL13 HlfIL PR ¥ (%)

R/W-000100b

‘ R/W-0b ‘ R/W-0b

F 7-53. CTRL13 HlfHIL P RH D7 14 — )V KDERHA

Evh

TZ4—NK

B

T 73 IVh

B

7-2

TSTSL_DLY[5:0]

R/wW

000100b

B#% D STEP N ADGERIEE N HKE—RORE ETORIEL
HIAEL F9,
« 000000b: T A

000001b: #4E=1 x 16ms = 16ms

*  1M11111b: B iE=63 x 16ms = 1.008s

VREF_INT_EN

R/wW

Ob

ZOE YR b DA TSARIEINE 3.3V V7 7L A A
AL TEREZL X2l —var L, VREF o OEEITERSNET,

RSVD

R/wW

Ob

TR 7

TSTSL_DLY % 000000b (Z5% & L2V VTLTES WY,

7.5.2.14 CTRL14 (7 FL' X = 0x3C) [7~Z #/V | = 58h]
7-73 12 CTRL14 LY 2B %R, 3¢ 7-54 IZZDL I AZ DT 4— )VR OB Z R LUET,

B YU
AL e~y 7 FNTREYET
7-73.CTRL14 FIHL PR ¥
7 \ 6 \ 5 \ 4 \ 3 2 \ 1 0
VM_ADC[4:0] RSVD
R-01011b R-000b
£ 7-54. CTRLI4 HEL PR D7 4 —)V RDEHA
Evk | Z4—nF gt T 7V | B
7-3  |VM_ADC[4:0] R 01011b WD ADC TEMRENAEIREEMAH IS ET,
00000b: Vyy = 0V
01011b: Vyy = 24V
11111b: Viyy = 65V
2-0 |RSVD R 000b F 1T

1534F0Y - LPRY
AT I L URA TN A DBFAEEREEL, AL A LAV B OBHRICKHT B~¥ A/ 0AT 5T HNCTON Ex

RLET, AT 7 L URZ TG AT E R T,

FT-5512, AT 7P L PRHIK L TARY o T ENTZL P RFZRUET, # 7-55 [T HEHIN TV ARNWL RS A
TR T RLVRAT TR CPRFEAERBREINET, INHDLVAZONEFEET L TUIWITERE A,
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RTI55. AT - USRI FELEDHR

TRLR LIRE4 ®Ivay
0x11 INDEX1 FoR
0x12 INDEX2 FoR
0x13 INDEX3 FoR
0x14 INDEX4 FR
0x15 INDEX5 R

7.5.3.1 INDEX1 (7 K L' 2=0x11) [~ # /L F=80h]

[X] 7-74 {Z INDEX1 L A& %R L, 2 7-56 IZZDL P AF DT 40— /LR OFHAZ R LET,

A A0
M RE =y T FRNTRVET
7-74. INDEX1 LR 4
7 \ 6 \ \ 4 \ 3 \ 2 \ 1 0
CUR_A_POS[7:0]
R-10000000b
#+ 7-56. INDEX1 LR D 7 4« —)V RDERA
Eyh | T4—AF gt F7xVh | B
70 |CUR_A_POS[7:0] R 10000000b | {25 74K CHAA L A BHOMEZRLET,

7.5.3.2 INDEX2 (7 R L X=0x12) [7Z # /b [~=80h]

7-75 IZ INDEX2 L P2 & %R~ L, % 7-57 ICZDLAZD T 4— VR OFAZ R LUET,

Tt AT ELH
Lo ARH e~y T R NREVET
7-75.INDEX2 LR 4
7 6 \ \ 4 \ 3 \ 2 1 0
CUR_A_SIGN RSVD
R-1b R-0000000b
K 7-57. INDEX2 LRI D7 4 —)V KD
vk [ T4—AF it | F7+Nh |5
7 CUR_A_SIGN R 1b CUR_A_POS v NTRENAMBOaA L A BROMEEL AL
F7,
1b=aA/L A DEFRILIETT
Ob==11/L A DERIFATT
6-0 |RSVD R 0000000b | ¥ 3% 2

7.5.3.3 INDEX3 (7 F L X=0x13) [7Z7 # /b =80h]
7-76 |2 INDEX3 LY AZZ R L, % 7-58 IZZDL I AZ DT 4— VRO Z R LUET,

ERas UL N
Lo RS e~ TR NTEDET

Copyright © 2023 Texas Instruments Incorporated

BHHZBT 27— N2 (TS B0 &) #2545 89
Product Folder Links: DRV8461
English Data Sheet: SLOSE98


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/drv8461?qgpn=drv8461
https://www.ti.com/ja-jp/lit/pdf/JAJSPK0
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPK0A&partnum=DRV8461
https://www.ti.com/product/ja-jp/drv8461?qgpn=drv8461
https://www.ti.com/lit/pdf/SLOSE98

DRV8461
JAJSPKOA — DECEMBER 2022 — REVISED OCTOBER 2023

I

Texas
INSTRUMENTS

www.ti.com/ja-jp

& 7-76. INDEX3 LR 4

7 6 \ 5 \ 4 \ 3 | 2 | ! | 0
CUR_B_POSJ[7:0]
R-10000000b
# 7-58. INDEX3 LAY D 7 4« —)V RKDERA
Ewh T4—IVK bt Vad v 2 L
7-0  |CUR_B_POSI[7:0] R 10000000b |25 74 #CcoaA L B B OMEL RLET,
7.5.3.4 INDEX4 (7 F L’ X=0x14) [7Z # /b [F=82h]
X 7-77 \Z INDEX4 L A% %R 1L, % 7T-59 IZZDVL I AX DT 4— /LR OFAZ R LET,
ERas: UL V|
AL~y T F TRV ET
7-77.INDEX4 L R %
7 6 5 \ 4 \ 3 \ 2 1 0
CUR_B_SIGN RSVD CUR_A[1:0]
R-1b R-00000b R-10b
#K 7-59. INDEX4 LR D 7 4 =)V RDERHA
Ewhk T4—IVE pritc) F74/Vh | B
7 CUR_B_SIGN R 1b CUR_B_POS by NTRSNAALEDZA /L B IR DMEEH )L
7,
1b=21A/L B OEFRIFIETY
Ob==1 /L B OEFITATY
6-2 RSVD 00000b FRIF T
1-0 CUR_A[1:0] 10b AV A DEFHRO FALLSB 2 Evh

7.5.3.5 INDEX5 (7 K L’ X=0x15) [7Z # /b F=B5h]
[¥] 7-78 |Z INDEX5 L VAKX Z7RL, 3 7-60 \ZZDL TV AXDT 4 —/VROFHE R LET,
R UL
LAY = T HRNIRVET
7-78. INDEX5 L2 R4

]| ¢ | = | o | & | 2z |

CUR_A[9:2]

R-10110101b

# 7-60. INDEX5 LR D 7 4« =)V RDERA

vk [ T4—AF it F7 3V B

%

7-0  |CUR_A[9:2] R 10110101b

AV AR O B 8 By L&Y

754 hRY A -RAVARTYEVST - LIRS

HAABL IR AYOART T L P AZTE, A0 A BROF 1 RIRICHIE T HEBREDRGFSNET, WARZ L= A71

AT S LD AR T A L EEZIAL N A HETT,

90 BEHIT BT — RS2 (DB bt Bk
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FT-6110 HARI L= ATORT T L PAFDATI T R L P RAZ G RUET, £ 7-61 172N U RZ ATk
TRV AT TR TFRE AL R TRETH), LUAIARITE B LIRNTZEND,

RT61. AR L - RAVARTYT - LPRIDFELDHR

TRL R LRI I ay
0x16 CUSTOM_CTRL1 FoR
0x17 CUSTOM_CTRL2 FoR
0x18 CUSTOM_CTRL3 R
0x19 CUSTOM_CTRL4 R
O0x1A CUSTOM_CTRL5 #o
0x1B CUSTOM_CTRL6 R
0x1C CUSTOM_CTRL7 FoR
0x1D CUSTOM_CTRLS8 FoR
O0x1E CUSTOM_CTRL9 FoR

7.5.4.1 CUSTOM_CTRL1 (7 F L X=0x16) [7Z # /b F=00h]
] 7-79 |2 CUSTOM_CTRL1 LY AZZIRL, # 7-62 ICZDL VAL DT 4— VRO HERLET,
AL [ EZIA S
RS ey T RINNRVET
B 7-79. CUSTOM_CTRL1 LS X%

7 \ 6 \ 5 \ 4 3 \ 2 1 0
RSVD EN_CUSTOM
R/W-0000000b R/W-0b

& 7-62. CUSTOM_CTRL1 LRI D7 4 —)b RDFiBA

Eybh | T4—N it F7avh |
7-1  |RSVD RIW 0000000b | 5437
0 EN_CUSTOM R/W Ob Ob=HAH L~ AT OART I T T —T NI T A AT—T TR0
ExN
1b=T AL e AT ORT U T T —T JUFA F—T IR0 T

7.5.4.2 CUSTOM_CTRL2 (7 K L' X=0x17) [7Z 1 /b F=00h]
X 7-80 {2 CUSTOM_CTRL2 LU AXZIRL, 3 7-63 IZZDL I AX DT 4— L ROFHERLET,
FAHL | EEIAL
M RE =y T RNTREVET
B 7-80. CUSTOM_CTRL2 V' PR #
7 \ 6 \ 5 \ 4 3 \ 2 1 0
CUSTOM_CURRENTA[7:0]
R/W-00000000b
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2 7-63. CUSTOM _CTRL2 L R4 D7 4 —JV KDOEREA
it it O ET:
RIW 00000000b | %5 1 G RO A7 1 OE

Evh T4—VE
7-0  |CUSTOM_CURRENT1[7:0]

7.5.4.3 CUSTOM_CTRL3 (7 K L X=0x18) [ 7 # /b F=00h]
7-81 12 CUSTOM_CTRL3 L'V AFZ/RL, 32 7-64 \ZZDLVAZDT 4— VROt BHERLET,
FAHL [ EEIAL
YRE 2y TRNTEVET
Eg 7-81. CUSTOM_CTRL3 VIRY
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
CUSTOM_CURRENT2[7:0]
R/W-00000000b

% 7-64. CUSTOM_CTRL3 LRI D7 4 —)V RDOEEA

Ewh

TA4—IVR

it

T 7V h

Bl

7-0

CUSTOM_CURRENT2[7:0]

R/wW

00000000b

% 1 RIROALE 2 OFEFE

7.5.4.4 CUSTOM_CTRL4 (7 K L X=0x19) [ 7 /b =00h]
7-82 1Z CUSTOM_CTRL4 LU AXEIRL, 3 7-65 [IZZDL TV AX DT 4— )L ROFHERLET,
FAHL | EXA
oA TR NREVET
B 7-82. CUSTOM_CTRL4 LVORS
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
CUSTOM_CURRENT3([7:0]
R/W-00000000b

& 7-65. CUSTOM_CTRL4 L' R4 D7 4 —)V RDE:HAE
it F7FAh | B
R/W 00000000b %1 BIEOLE 3 OEAE

Eyk [ Z4—F
7-0 CUSTOM_CURRENT3[7:0]

7.5.4.5 CUSTOM_CTRL5 (7 F L X=0x1A) [7Z # /b F=00h]
[X] 7-83 IZ CUSTOM_CTRL5 L'V AZZ/RL, 3 7-66 (ZZDLVAZDT 4— VRO ERLET,
FAHL [ EEIAL
Lo AH e~y T R NREVET
Bq 7-83. CUSTOM_CTRL5 V' 2R #4
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
CUSTOM_CURRENTA4([7:0]
R/W-00000000b

& 7-66. CUSTOM_CTRL5 L2 X4& D7 4« —J)V FDFREA
it | T74NE | B
RW  [00000000b | 1 RofifE 4 OIS

Ewh TA4—VR
7-0  |CUSTOM_CURRENTA4[7:0]
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7.5.4.6 CUSTOM_CTRL6 (7 KL X=0x1B) [7 # /b =00h]

7-84 |Z CUSTOM_CTRL6 L' A& %R, % 7-67 IZZDL VAL DT 4— /LR Dt ZRLET,

SO | EXAL
oKy 7R NTEVET
E] 7-84. CUSTOM_CTRL6 V2R %

7 \ 6 \ 5 \ 4 3 \ 2 \ 1

CUSTOM_CURRENTS5[7:0]

R/W-00000000b

% 7-67. CUSTOM_CTRL6 LRI D7 4 —)V FDFA

Evh | 74— F s F7xVh | BiA

7-0 CUSTOM_CURRENTS5[7:0] R/W 00000000b | 5 1 LEROA7E 5 OEHAL

7.5.4.7 CUSTOM_CTRL7 (7 KL X=0x1C) [7~Z # /b F=00h]
7-85 | CUSTOM_CTRL7 LY AZ%&RL, 3 7-68 ICZDLIPAZ DT 4— LR DOFHERLET,
FEAHL | EEAR
LORB ey TR NEVET
B 7-85. CUSTOM_CTRL7 LR %

7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1

CUSTOM_CURRENTS[7:0]

R/W-00000000b

2 7-68. CUSTOM _CTRL7 L R4 D7 4 —JV KDEREA

Evh

TA4—IVE

it

T 74V

Wt

7-0

CUSTOM_CURRENTS[7:0]

R/W

00000000b

%1 RIRONLE 6 OEE

7.5.4.8 CUSTOM_CTRL8 (7 K L>X=0x1D) [ 7 # /b F=00h]
7-86 1Z CUSTOM_CTRL8 L VAKX Z/RL, 3 7-69 IZZDL VAKX DT 4—)LROFHERLET,
AL [ EXIA AL
VORS e~y T RINTEVET
B 7-86. CUSTOM_CTRL8 L2 R ¥

7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1

CUSTOM_CURRENT7[7:0]

R/W-00000000b

2% 7-69. CUSTOM _CTRL8 L R4H D7 4 —JV KDEREA

Eyh | TZ4—AF gt | T4k |

7-0 CUSTOM_CURRENT?7[7:0] R/W 00000000b | %5 1 HEEOALE 7 OEFE

7.5.4.9 CUSTOM_CTRLY (7 K L X=0x1E) [5 7 # /b F=00h]
7-87 12 CUSTOM_CTRLY LU= AR, % 7-70 I22DL P AX DT 4— LR O#BZ R LET,
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FEAHL [ EEIAL
VRS =y T RINTEVET
B 7-87. CUSTOM_CTRL9 V'R ¥
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
CUSTOM_CURRENTS[7:0]
R/W-00000000b

& 7-70. CUSTOM_CTRLY L' R4 D7 4 —)V RDEiBA
it FIFVE  |HE
RIW 00000000b | 45 1 LEROA7 & 8 OEHAL

Evk [ Z4—F
7-0 CUSTOM_CURRENTS8[7:0]

755 881MVSY - LORS
HEhRL 7 Lo RZ 1%, BNV ZRSREZHIEIL £3, HEIMNLZ - L O RF T, FiAH L EEEAB N ATRETT,

FKT-T1IZ AT —BA L DAZIKH L TARI vy TENTL D AZERLET, ] 7-71 ITRW DO RZ - F TR TR
VAT T RCTFRBFALERLTRETHY, LUAXNFITE R LN TIZEIN,

R7-T1. B8 bV - LORIDELDHR

TRLA LIRE kI ay
Ox1F ATQ_CTRL1 FoR
0x20 ATQ_CTRL2 HR
0x21 ATQ_CTRL3 Fox
0x22 ATQ_CTRL4 HT
0x23 ATQ_CTRL5 TR
0x24 ATQ_CTRL6 FER
0x25 ATQ_CTRL7 R
0x26 ATQ_CTRLS8 R
0x27 ATQ_CTRL9 FoR
0x28 ATQ_CTRL10 F7
0x29 ATQ_CTRL11 Fo
0x2A ATQ_CTRL12 FoR
0x2B ATQ_CTRL13 FR
0x2C ATQ_CTRL14 FoR
0x2D ATQ_CTRL15 R
Ox2E ATQ_CTRL16 R
Ox2F ATQ_CTRL17 FoR
0x30 ATQ_CTRL18 For

7.5.5.1 ATQ_CTRL1 (7 R L X=0x1F) [7Z # /b F=00h]

¥ 7-88 |2 ATQ_CTRL1 LY AKX EZIRL, # T-T2 ICZDLVAZDT 4— /LR DFAZRLET,

FtAH LEL

VRS <y T RINRVES

7-88. ATQ_CTRL1 LR %
] 7 \ 6 \ 5 \ 4 \ 3 \ 2 1 0

94 BRHT BT — RS2 (DB RB I bt) Bk
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] 7-88. ATQ_CTRL1 LR % (fi¥X)

ATQ_CNT[7:0]

R-00000000b

FR 7-72. ATQ_CTRL1 LRI D 7 4 —)V RDERA

Evh

TA4—IVK

Git:sl

T 77IVh

LA

7-0

ATQ_CNT[7:0]

R

00000000b

At HUREH, ATQ_CNT {17 8 LSB By MRLET,
ATQ_CNT [ ZAD =N 72 A L2 BIL E 5,

7.5.5.2 ATQ_CTRL2 (7 F > X=0x20) [ Z # /b [+=00h]
7-89 12 ATQ_CTRL2 L YA &R, # T-T3 LDV AX DT 4— LR OFHZRLET,
T | EXIAL

oA Z 2y TR INTRVET

] 7-89. ATQ_CTRL2 L2 X%

7 \ 6 \ 5 4 \ 3 2 \ 1 0
ATQ_CNT[10:8] RSVD ATQ_LRN_CONST1[10:8]
R/W-000b R/W-00b R/W-000b
& 7-73. ATQ_CTRL2 LR D7 1« — )L RDFLEA
vk | 74—AR a3 F74vh |
7-5  |ATQ_CNT[10:8] RIW 000b ATQ_CNT i /1® 3MSB £ bRl g
4-3  |RSVD R/W 00b THIFE I
2-0  |ATQ_LRN_CONST1[10:8] R/W 000b MR ERL ~2B1T D ATQ_LRN /85 A—% 0 3MSB £’k
ZRLET,

7.5.5.3 ATQ_CTRL3 (7 F L' X=0x21) [ 2 #/V [=00h]
7-90 |Z ATQ_CTRL3 LV A¥EZ/RL, & 7-T4 IZZDLV IV AX DT 4— VRO ERLET,
AL | EEIA A

LORB ey TR NIEVET

7-90. ATQ_CTRL3 L ¥R #¥

7 \ 6 \ 5 \ 4 \ 3 \ 2 1 0
ATQ_LRN_CONST1[7:0]
R/W-00000000b
&R 7-74. ATQ_CTRL3 LR DT 4 — )L RDOFRHA
Evh | T74—F it VAt L
7-0  |ATQ_LRN_CONST1[7:0] RW 00000000b | 553 i L~ L2 3517 % ATQ_LRN /35 A—%D 8LSB E' vk
BRLET,

7.5.54 ATQ_CTRL4 (7 F > X=0x22) [7Z # /b [=20h]
7-91 12 ATQ_CTRL4 LU AX %R, 3 T-T5 1DV I AX DT 4— /LR OFHAZ R LET,
AL [ EZIA S
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Lo AR e~ T FNWRVET
K 7-91. ATQ_CTRL4 L P R¥

7 \ 6 \ 5 \ 4 \ 3 2 \ 1 0
ATQ_LRN_MIN_CURRENT[4:0] ATQ_LRN_CONST2[10:8]
R/W-00100b R/W-000b

F 7-75. ATQ_CTRL4A LRI DT 4 — )V KDERER

vk | TR it | T74vh |

7-3  |ATQ_LRN_MIN_CURRENT[4:0]  |RW 00100b | & @b s 2B OB ~ VAR LET,
W= Eit=ATQ_LRN_MIN_CURRENT * 8

2-0  |ATQ_LRN_CONST2[10:8] RW  |000b FAF BB U315 ATQ_LRN /57 A—40 3MSB £ b
BRLET,

7.5.5.5 ATQ_CTRL5 (7 FL'.X=0x23) [~ 7 #/V [=00h]

7-92 |2 ATQ_CTRL5 LY AZERL, # 7-76 [ICZDL I AXDT 4— LR OfHZRLE T,
AL [ FEEIA L

LORB ey TR NEVET

7-92. ATQ_CTRL5 L R %
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
ATQ_LRN_CONST2[7:0]
R/W-00000000b

g 7-76. ATQ_CTRL5 LRI D7 4 —JV RDEEA

Eyk |74V B 774vh |
-0 |ATQ_LRN_CONST2[7:0] RIW  100000000b | i3 L~ /L5155 ATQ_LRN /$74—40) 8LSB E'vh
ZRLET,

7.5.5.6 ATQ_CTRL6 (7 K L".X=0x24) [5~Z # /b [=00h]

7-93 12 ATQ_CTRL6 LYV AZERL, £ 7-T7 \ICZDLIAADT 4— LR OFHZRLE T,
ML [ EEIAL

oA -~y T RITRVET

7-93. ATQ_CTRL6 LR %
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
ATQ_UL[7:0]
R/W-00000000b

R 7-77. ATQ_CTRL6 LRI DT 4 —JV EDEEA
Evhk [ T74—K Pt F 77V | B
7-0 ATQ_UL[7:0] R/W 00000000b | @ L 2 -bAT YL ARHSRD FIRE T 0r T ALET,

7.5.5.7 ATQ_CTRL7 (7 F L> X=0x25) [7Z # /b [+=00h]
7-94 |2 ATQ_CTRL7 LY AZEIRL, % T7-T8 [IZZDL Y AXDT 4— )VROFHZRLET,
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FEAHL [ EEIAL
VRS =y T RINTEVET
B 7-94. ATQ_CTRL7 L2 R#%
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
ATQ_LL[7:0]
R/W-00000000b

&K 7-78. ATQ_CTRL7 L P R& D7 1 — )V RDEHEA
Evk | Z4—AF gt | VaZs o2 L
7-0  |ATQ_LL[7:0] R/W 00000000b | &gk y - AT Y AMR D FHRAE T 27T ALET,

7.5.5.8 ATQ_CTRL8 (7 F L>X=0x26) [7Z # /b [=00h]
7-95 12 ATQ_CTRL8 L' VAX&EIRL, % 7-T9 [ZZDL TV AXDT 4— VRO ZRLET,
B L [ EEAS
PR~y T RINRVET
7-95. ATQ_CTRL8 L PR ¥
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
KP[7:0]
R/W-00000000b

& 7-79. ATQ_CTRL8 LR D7 4 — IV RDFREA

Evh

TA4—IVR

it

T 7 HIVh

B

7-0

KP[7:0]

R/wW

00000000b

HEINMVY PD il — 7 243 5720 O H il E L,

7.5.5.9 ATQ_CTRLY (7 R L’ X=0x27) [7Z # /b [+=00h]
7-96 |2 ATQ_CTRLY L 2& %R L, % 7-80 ICZDLIAZ DT 4— LR O ZRLET,
FEA L [ EZIA A
LOAZ e~y TR NTRVET
X 7-96. ATQ_CTRLY L LR %

7 \ \ \ 4 3 \ 2 1
RSVD KDI[3:0]
R/W-0000b R/W-0000b
£ 7-80. ATQ_CTRLI LRI DT 4 —JV RDFEA
Evh [ T74—K pritc] F74/Vh | B
7-4  |RSVD RIW 0000b FHIE
3-0  [KD[3:0] RIW 0000b BB L2 PD I — 7 % FHT B DFET L,

7.5.5.10 ATQ_CTRL10 (7 K L X=0x28) [ 7 #/b [~=08h]
7-97 |2 ATQ_CTRL10 LY AKX ZIRL, & 7-81 ICZDL Y AZ DT 4—/LRD#BHEZRLET,
meA L | EEAR
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MRS e T R JNCREVET

7-97. ATQ_CTRL10 LR ¥

6

s | 4 |

3 2 1 0

ATQ_EN LRN_START

ATQ_FRZ[2:0]

ATQ_AVG[2:0]

R/W-0b

R/W-0b

R/W-001b

R/W-000b

# 7-81. ATQ_CTRL10 LR D7 4 —)V RDEEA

Evh

TZ4—NK

it FIFIh

A

ATQ_EN

R/wW Ob

0=HENZITT =T 1
1=H BT/ =TV

LRN_START

R/wW Ob

ZOEYMZ b ZEZALe L, HEIML Y2 E a2 A0 E
J FEBET DL, ZOEYMNIA BT 0b (TR ET,

5-3

ATQ_FRZ[2:0]

R/wW 001b

A PD L —7 NI L T e D B I 51
DIE, NSV L, © s B OERE T 7212,
AR ET, 20T A2 ORI 1~7 TF,
001b - AR RN T 78, L—F (IR ET

1M1b - JEE RN TR N —T T ZELET

20

ATQ_AVG[2:0]

R/wW 000b

ATQ_CNT /37 2—21%, FE WD ATQ_AVG OB T-HTT,
L35 TC, ATQ_AVG DEBSKENE | Sl — 7 A BRI %)
TN —TIRERERITIELS RV ET D, KV EWMLI T~ D2
7REhE T AL—RITEBLET, VNS WE —T 3R
BTFERITH U RIS AL ET,

010b - 2 A2 /L D1

100b - 4 A7 L DN

111b - 8 A7)V DI

Z OO bRl

7.5.5.11 ATQ_CTRL11 (7 K L"X=0x29) [ 7 # /b [F=0Ah]

7-98 |Z ATQ_CTRLM LY AZZIRL, # 7-82 IZZDL YV AXZ DT 4— /LR D HEZRLE T,

AL [ EEIAL
MRS TR NREVET
B 7-98. ATQ_CTRL11 LR %
7 \ 6 5 \ 4 \ 3 \ 2 \ 1 0
ATQ_TRQ_MIN[7:0]
R/W-00001010b
# 7-82. ATQ_CTRL11 VLR D7 4 —) RDERER
Evk | Z4—nF gt | T 7V | B
70  |ATQ_TRQ_MIN[7:0] RIW 00001010b | H B2 351 F—T LD EX DI/ N VT,

7.5.5.12 ATQ_CTRL12 (7 K L' X=0x2A) [ 7 # /b F=FFh]

7-99 |2 ATQ_CTRL12 LY A& % RL, & 7T-83 ICZDL I AZDT 4— VRO EZRLET,

ge L/

oA TR NREVET

FEiAH

98 BFHB T 57— N2 (ZE RSB EPE) #55
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7-99. ATQ_CTRL12 LR ¥

7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0

ATQ_TRQ_MAX[7:0]

R/W-11111111b

# 7-83. ATQ_CTRL12 LR D7 4 —)V RDERA

Evh | T74—AF s Vad v 2 L

7-0  |ATQ_TRQ_MAX[7:0] RIW 11111111b | HBIMLY 93 R —T L DL EDF kA A VB,

7.5.5.13 ATQ_CTRL13 (7 FL’X=0x2B) [7Z # /)l F=05h]
4] 7-100 (2 ATQ_CTRL13 L' U RHZZRL, 4 7-84 [ZZDL YV ARE DT 4— /LR DOFHZRLET,
AL [ EEIAT
O RL -~y T RINCEVET
7-100. ATQ_CTRL13 LR %

7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0

ATQ_D_THRI[7:0]

R/W-00000101b

& 7-84. ATQ_CTRL13 L RYD 7 4 =)V RDFHA

=7 N P e 2 gt | F7Fh | B

7-0 ATQ_D_THR R/W 00000101b |7 Z8{kAY ATQ_D_THR R D4 KD (3 EICH G LEE
Juo KD 1Z. #8520 2525 ATQ_D_THR LU REFWEAICOHE
LET,

72203, ATQ_D_THR = 10 DA,

BEOLALN 9 DHA . u(t) = KP * et) TT

FZEDZAL 12 DA u(t) = KP * e(t) + KD * de(t)/dt T

7.5.5.14 ATQ_CTRL14 (7 F L>X=0x2C) [7 7 # /b F=0Fh]
7-101 12 ATQ_CTRL14 L Y AZ%E/RL, £ 7-85 IZZDL TV AX DT 4— /LR OFHERLET,
AL | EEIA A
LORB ey TR NTEVET
7-101. ATQ_CTRL14 L ¥R ¥

7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0

RSVD

R/W-00001111b

&K 7-85. ATQ_CTRL14 LRI D7 4 =)V BDEHA

Evhk [ T4—VK T VaZt Vi L
7-0 RSVD RIW 00001111b | #7572

7.5.5.15 ATQ_CTRL15 (7 F L .X=0x2D) [7Z # /b F=00h]
[4] 7-102 |2 ATQ_CTRL15 L' U RAHZIRL, 4 7-86 [ZZDL TV AX DT 4— /LR DG ZRLET,
FAHL | EEIAL
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Lo AR e~ T FNWRVET
K 7-102. ATQ_CTRL15 LR %

7 \ 6 \ 5 \ 4 3 \ 2

1 0

ATQ_ERROR_TRUNCATEJ[3:0]

ATQ_LRN_STEP[1:0]

ATQ_LRN_CYCLE_SELECT[1:0]

R/W-0000b

R/W-00b

R/W-00b

# 7-86. ATQ_CTRL15 LR D7 4 —)V RDERA

Evh

TZ4—NK

Gt

T 7k

A

7-4

ATQ_ERROR_TRUNCATE[3:0]

R/wW

0000b

PD /L —7 O CHEHSNDRIIC, FRENLEIETHONZ LSB By
N, ZOFT v aE, BIRO JAARXDREIESLHET,

3-2

ATQ_LRN_STEP[1:0]

R/W

00b

WIHBERL SV ETOAIIANNERLET, RO 4 DDA T a
EYR—NTNET,

00b:ATQ_LRN_STEP = 128

01b:ATQ_LRN_STEP = 16

10b:ATQ_LRN_STEP = 32

11b:ATQ_LRN_STEP = 64

fi: ATQ_LRN_STEP = 10b 7>> ATQ_LRN_MIN_CURRENT =
11000b DFA

WIHFE ERL ~1=24*8 = 192
o IREEEERL~L=192 + 32 = 224

1-0

ATQ_LRN_CYCLE_SELECT[1:0]

R/wW

00b

BN —F NCFOBEFROMUDOL ~IU IR o125 D BHDHETL X
MIBITHELIMLEAMORERLET, RO 4 SOF T varsk
PAR—ILTNET,

00b:8 /&

01b:16 -5
«  10b:24 -J& 1

11b:32 - 1]

7.5.5.16 ATQ_CTRL16 (7 F L X=0x2E) [ Z # /b [F=FFh]

7-103 |2 ATQ_CTRL16 L YA %7RL, & 7-87 IZZDVL YV AZ DT 4— VRO Z R LUET,

Bz UE N
Lo AH <7 R NREVET
7-103. ATQ_CTRL16 LY R %

7 \ 6 \ 5 \ 4 \ 3 \ 2

ATQ_TRQ_DAC[7:0]

R-11111111b

#& 7-87. ATQ_CTRL16 L R4 D7 1 —)V EDOFIEA
Eyh [ T4—AF T3 F74nvh | B
7-0 ATQ_TRQ_DAC[7:0] R MM11M11b | BE#M I BRAF—T VDL B—X—EBROMEEHILET,
ATQ_TRQ_DAC i1, ATQ_TRQ_MIN = ATQ_TRQ_MAX O[T
LT H5GERHVET,
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E
HEINL 2Tt —T7 L D41E, ATQ_TRQ_DAC 13 ATQ_TRQ_MAX I2 7125 AS -l 554 B
\iﬁ_O

7.5.5.17 ATQ_CTRL17 (7 R > X=0x2F) [7Z # /b F=00h]
¥ 7-104 |2 ATQ_CTRL17 LY AZ%7RL, % 7-88 ICZDLVAZDT 4— LR O HEZRLET,
L | EZIA S
RS =y T RINNTRVET
7-104. ATQ_CTRL17 LPR %

7 6 5 \ 4 \ 3 \ 2 1 0
RSVD VM_SCALE RSVD
R/W-0b R/W-0b R/W-000000b

& 7-88. ATQ_CTRL17 LRI D7 4 =)V RDFHA

Eyh | T74—F it s 2 L
7 RSVD R/W Ob FHKIFE o
6 VM_SCALE RIW Ob ZOE VIR 1b OBA ., BHEENE(LLI-ZAI 7T, FE L —
F UL THEEARTA—ZDEN H B E RSN ET,
5-0 RSVD R/W 000000b | F-#y 3% 7,

7.5.5.18 ATQ_CTRL18 (7 F L>X=0x30) [ Z # /b F=00h]

7-105 |2 ATQ_CTRL18 L VA& %R, % 7-89 [CZDL P AZ DT 4— VR DOFAZRLET,
AL [ EXIA AL

VORS <y TRINTEVET

B 7-105. ATQ_CTRL18 LR ¥
= | 6 | 5 ‘ 4 \ 3 \ 2 \ 1 0
RSVD
R/W-00000000b

& 7-89. ATQ_CTRL18 LR D7 4 =)V EDEHA

Evh

TA4—IVK

it

T 73V

WL

7-0

RSVD

R/W

00000000b

THRIFE 7o

756 Y14V b RFY TS - LIRS

VAL UM AT YT L ORASE AV N ATy T RRET—REHIHLET, VAL b ATy T L URASTRE A L E
EEIAB N FRETT,

F£T790I2, AL U AT LI RID AT T INTZL D AF R LET, 2 7-90 [ZRR#E S TR LA -
A7/ R TRUVATT R CFRIF AL RREINET, ZNOHDOLVAXONEEZEFL TUIWITEE A,

RT790. UM L Y F - RFvT - VLPRIDFELHR

TRL R LURE4 ®Ivay
0x31 SS_CTRL1 FoR
0x32 SS_CTRL2 FoR
0x33 SS_CTRL3 R
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RT790. ALV bF - ATy T - VPRIDFELHR ()

TRLR LIREA ®rvav
0x34 SS _CTRL4 5
0x35 SS_CTRL5 BN
7.5.6.1 SS_CTRL1 (7 F L X=0x31) [77 # /L F=00h]
%] 7-106 (2, SS_CTRL1 LY AXEI/RL, £ 7-91 12, ZOLVAXDT7 4— LR OFBHERLET,
FEAHL [ EXIAHL
VYRS ey TR NRVET
B 7-106. SS_CTRL1 L2 R#%
7 6 ‘ 4 3 ‘ 2 1 0
SS_SMPL_SEL[1:0] RSVD SS_PWM_FREQ[1:0] RSVD EN_SS
R/W-00b R/W-00b R/W-00b R/W-Ob R/W-0b
F791.SS_CTRL1 LRI DT 4 =)L ROEBA
Evh | Z4—AF B Vard I L
7-6 SS_SMPL_SEL[1:0] R/W 00b PAL U AT T BHRCRRZ Y TV THERM, T 7 4V Ml
2us TF, BT CERBIENEA TODEAIE, o7
IR B LTLIEE L,
00b = 2ps (7 74/VH)
01b = 3us
10b = 4pus
11b = 5us
5-4 RSVD R/W 00b T KIF Fro
3-2 SS_PWM_FREQI1:0] R/W 00b PAL U AT T HFEE—RTO PWM B (Fpwm) 2L E
T,
+  00b - 25KHz
* 01b-33KHz
*  10b - 42KHz
*  11b - 50KHz
1 RSVD R/W 0b F K P
0 EN_SS RIW Ob Ob=H AL b ATy T IEE— I T 12— L
1b=Y AL U b ATV T REET—NFAF—T )V

7.5.6.2SS_CTRL2 (7 F L’ X=0x32) [77 # /b F=00h]
7-107 |2, SS_CTRL2 LY RZ %L, 3 7-92 |2, ZOL Y AZ DT 4— VR O#FBAZ R LET,

FeaHL [ EEAL
LORZ e~y TRNTRVET
B 7-107. SS_CTRL2 L' PR #%
7 6 5 4 3 2 1 0
RSVD SS_KP[6:0]
R/W - 0b R/W-0000000b
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F& 7-92.SS CTRL2 L R4 D7 14—V EDFERA

Evhk | T4—VK Pt F 74V | B
7 RSVD RIW 0b TR T,
6-0 SS_KP[6:0] R/W 0000000b  |H AL 2Ty Pl 2 a—SD 17 A 52F L ET, @I
0~127 T, T 74/VMHEIZ 0 T,

7.5.6.3 SS_CTRL3 (7 KL’ X=0x33) [77 # /b =00h]
7-108 |2, SS_CTRL3 L P RZ %R, # 7-93 [ZZDLYREDT 41— LR DOfFAZRLET,

G | EEIAL
M RE =y T FRNTRVET

7-108. SS_CTRL3 L PR ¥

7 6 ‘ 5 ‘ 4 3 ‘ 2 ‘ 1 0
RSVD SS_KI[6:0]
R/W-0b R/W-0000000b

£ 7-93.SS_CTRL3 LRI D7 4 =)V RDEA

Evh [ TZ4—K gt F74/Vh | A
7 RSVD R/W Ob FRIB I,
6-0  |SS_KI[6:0] R/W 0000000b |HAL k2T o7 Pl 2 a—SORENF A 2 FUET, GIE
0~127 T, T 7#+/VMHIZ 0 TY,

7.5.6.4 SS_CTRL4 (7 F L X=0x34) [7Z # /L F=00h]
7-109 (2, SS_CTRL4 L YU AXEIRL, # 7-94 |2, ZOL U AE DT 4—)LRO#HERLET,

FAHL | EXAA
MRS e TR NEVET
B 7-109. SS CTRL4 LR ¥
7 6 5 4 3 2 ‘ 1 0
RSVD SS_KI_DIV_SEL[2:0] RSVD SS_KP_DIV_SEL[2:0]
R/W-0b R/W-000b R/W-0b R/W-000b
#FK 7-94.SS CTRL4 L RH D7 4 —)V FDEA
Evh | Z4—AF piit] F7xVh B
7 RSVD R/W Ob TR I
6-4  |SS_KI_DIV_SEL[2:0] RIW 000b Kl D4y ENREL, FBEo Kl = SS_KI/ SS_KI_DIV_SEL T3,
- 000b - SS_KI/32
-« 001b- SS_KI/64
.« 010b-SS_KI/128
«  011b - SS_KI/256
-« 100b-SS_KI/512
- 101b-SS_KI/16
« 110b-SS_KI
3-1 RSVD RIW 0b T
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#F7-94.SS_ CTRLA LRI DT 4 —)V FDERA (Kt X)

Evh

TA4—IVE

it

T 7/

Wt

0

SS_KP_DIV_SEL[2:0]

R/W

000b

KP 04y 135, F2850 KP = SS_KP / SS_KP_DIV_SEL ¢,
- 000b - SS_KP/32

- 001b - SS_KP/64

. 010b- SS_KP/128

«  011b-SS_KP/256

+ 100b - SS_KP/512

«  101b-SS_KP/16

« 110b-SS KP

7.5.6.5 SS_CTRL5 (7 K L".X=0x35) [7 7 # /b F=FFh]
7-110 12, SS_CTRL5 L YV AXEIRL, % 7-95 [ZZDL VAL DT 4— LR DOFHERLET,

FAHL | EXAA
OoRAZ e~y 7 FNTREYET
7-110. SS_CTRL5 LR %
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
SS_THR[7:0]
R/W-11111111b
#F 7-95.SS CTRL5 L RH D7 4 —)V FDEA
Evk | Z4—AF gt F7z/Vh | B
7-0 SS_THR[7:0] R/W MMM | S 2B AL b AT T T —R )35, DECAY Evhcko
N A=V ANV IV | oY 5 e S hat 0 e A % = A AN D
9, ZOREEEKIT, ERE BRI ORI LT,
00000001b = 2Hz
00000010b = 4Hz
11111111b = 510Hz

SS_THR % 00000000b |Z5% E L2 TLTZEN,

104 ZBENZBIT 57— RN 2 (ZE RSB G PY) &5
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87 V=g RE

ey
DTFOT7T U r—a fERIT, TF R AL AN A ORI EENAL DO TIEAL, TF PR AL
AR TIEZE D IEMEME F 13 B AR ZEV U ER A, [l 4 O BHICK ARG O A IOV T

3. BEROBEETHWIL T2 ZEIZR0ET, Fo, BERITE I ORGHEIEEZREAEL T AT 528
T, VAT LOKEREZHERR T DM BB DV ET,

847U —a 6]

DRV8461 13/ XA —F < AT /X T—F— Dl S ET,
82R&‘MET IV —ay

WROFFFFNET DRV8461 24 TExFE T,

- B e L NSLEEP |&——
T lcpH ENABLE |¢———
VM ——|ver DIR f¢——
J 1 uF - STEP l¢e——
¢ M SCLK fe———
0.01 pF SDI j&——
g o] PGNDA oo
- AOUT1 nSCS [¢——
i DRV8461 "ol e
' AOUT2
VREF R
ij— BOUT2 le
10 kQ
BOUT1 nHOME [—AM\— 0.1uF
we L T
VM o PGNDB NFAULT —A\A—8 Rer2
| L VM DVDD
GND MODE
—__— 1uF
.
g 100 pF g 0.01 pF
B 81. {&xMIET7 U r— a3 EER
8.2.1 R EH
% 8-1 12, VAT LB ORRFIAS)RTA—=EE R UET,
x 81. REt/INFA—%
BRENTA—H W5 EDH]
EIREE VM 24V
BRI Ry 0.5Q/fH
TS —BRALE I A L 0.4mH/AH
TN — T NVAT T estep 1.8°/AT v
HEE~A /ATy 7 L L Nm 116 25w~
B e —&—l i v 7.5rpm
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R 8-1. MRS A —%F (frX)

BRENTA—Z 5 DB
A7 )V A — Vi IFs 3A
8.2.2 I/ RERETFIE

8221 A7vw k> - E—85—DiFEE

DRV8461 #HpT51Ci%, £, B—F—@HE LA /aAT L7 L~UL D BIEENLE T, [RETHT7 VA
—Lar T ERENLBELRDGE | AW faep P B A STEP EUACHIMT 2L EAHVET, AIEE—2—
HENESTEDLE, T—F—IZEIELEFE A, T—F 7 BAERE IS TEAIEEMERL TLIES, BfEs—4—H
B (V). YAVRAT YL T L L (M) T—F— DT VAT T (Bgtep) IRNET D fotep ZaTHTDITIE, K15 %
ERHLET,

Vv (rpm) x 360 (°/rot)
Bstep (°/ StEp) x Ny, (steps/ microstep) x 60 (s /min) (15)

fstep (steps/s) =

Btep MBI AT YE LT B —F—DF = —h, FFT—F—AKRICFEHENTOET, 22203, 116 = 7a2
T 7 =R T 7.5rpm O PAEIZKH LT, ZOT IV r—rar D —2—(% 1.8° | A7 v 7 Cllfind 246 ERHYET,
K5 2T DL, fetep 15 400HZ LU TEHAITEET,

~VAIBAT BT L oUL R MO B8 M1 B E£7213 MICROSTEP._MODE By hCREESIL, # 7-5 1T
WPOREICTEET, A 7aRTvE LT LUV N EHWNEE T — X —OEIXIIEICRY . AT A X3/ NS0 F
TR, FCE—F—HELFERTIOIZIVEWN fstep NLBEIZ/2DET,

8.23 7V —< a iR
Ch 1=V A &k, Ch 5==1/L B &, Ch 6 = AOUT1, Ch 7 = AOUT2

B 8-2. Irs =3A IC& 3 400pps TD 1116 YAV OARTYEV Y
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8-3. s = 3A [CK B 25pps TDIIVART S

8-4.lrs=3A [C& B 100pps TN 1/4RA IV QRTYEVS

8-5. Igs = 3A IC& % 6400pps TD 1256 ¥4 VART vy EX Y
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824 BICBETHT7 V- g
ZORIary T, T ADOMEE O E LA IEE OBMBEIZ WAL ET,
8.2.4.1 ,HEZH

VB EINIESR 3 DOESE (HEBEK (Pconp)s AV T 7K (Psw). B IERFHE B ICEDE ITH K (Pg)) T
kS ET,

8.2.4.2 B F1E%

T TV IR SN E— 2 D EREE L, —FDON—T TV DAY AR FET &, 5 D=7 T VD
r—H AN FET &Y £, EilH%k (Pconp) | :l K16 (RIS, T—FD RMS Eift (Irms) A FAR A AR
L (Rpg(oNH))s = AR A A5 (Rpsion)) TREVET,

Pconp = 2 X (Irms)? X (Ros(onm) + Rps(ont)) (16)
% 8-1 ITRENTWAREN R T U r—aroEimia ks, 17 oI EESRET,

Pconp = 2 X (Irms)? X (Rpsionm) + Rosont) = 2 X (3-A/V2)2 x (0.3-Q) = 2.7W (17)

T
DESOFFEMEIL, AT AR FET &r—H AR FET OA U RFUCKREREEL 5257 NAAREIZK
%<E”iﬁéﬂiﬁ‘ FOREE R R T 2I2IE, FET OA UARFLO T S A R EITX T DR B EL £,

8243 XA vF > IE%k

PWM AA T2 7 NN T AE NIRRT, HHELEOSLE EXVEER [ 325 T2 (trp). BIREL, T—
2 —D RMS Eiit, PWM AAvF 7T TREVET, & H 7)//0)4%J:75)@H%F'3<E4%T75)UH#F"ﬂ@x/(/%
VST, K18 & 19 OIIEHESNET,

Psw rise = 0.5 x Vym X Irms X trr X fpwm (18)
Psw_raLL = 0.5 X Vym X Irms X trr X frwm (19)

DRV8461 1. 13 Es0RER] / 325 F AR (tre) ELC 140ns & 70ns @ 2 SOfEE(HZ TOET, 3\h EAS
VIR [ 2B T DEEFR D EZE | BHODNCAA T o T KIS ET, ZOHITI tre = 140ns, PWM J&E %%
% 30kHz LLCTEY, £/3TA— 2 DIEECAT DL, & H Uy D ALy F L 7 HIAT FO I ESET,

Psw _rise = 0.5 X 24V x (3A / V2) x (140ns) x 30kHz = 0.107W (20)

Psw_raLL = 0.5 X 24V x (3A/V2) x (140ns) x 30kHz = 0.107W 21)

AT /N T =B = RIANRNDEEF AT TR (Psw) FALH BRSO O AL F o 7R (PSW_RISE) BAVASEIY/N
DEFF DAL T TR (PSW_FALL) DOFD 2 5L TUL T OIIIFHREINET,

PSW =2x (PSW_RISE + PSW_FALL) =2x (0107W + 0107W) =0.428W (22)
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bz
HIADOSLH LSO [ 2B R3] (tre) (30 BIREE, I, 7 A A ZAEOEEIIESWTEL 5L

TRRINET,

AA T T HRIE PWM AT 7 RN IERBI L ET, 77V —aTo PWM BRI EIRE
£, B—X—DIAAfNDALETH A GHREILE, A7 (A~—h T 2—2 Uo7 R T —R T
Vo 7°)VEEGR) TREVET,

8.2.4.4 BAILBETICL S EEE

VCC b U MM EEICHRHISN TWDEE | #i kR ERIIAENET 5mA TF, BIREEICL> THE SO FRILIFE
MICEDHE BT, BUFOISICEHRENES,

Pa = Vvm X lym (23)
EZRATDHE, B ILREOE NEKIILL TOINHEINET,

Pq =24V x 5mA = 0.12W (24)

T
kRO R KT EMEE IR EROEREE (yw) 2L CEHHAELES, ZOBEERERIZERE
JERE, 7 A DIEHHE L TR EVET,

8.2.4.5 £HEZH
BT (Prot) IHEBIAK, Ay T 7K, FrIEE IR RILOAEFFELT KX 25 0JOICFRESNET,

Prot = Pconp + Psw + Pq = 2.7W + 0.428W + 0.12W = 3.248W (25)

8.2.4.6 T/V1 X DIEBSELEEDHE
JEFIRE N Ta, BIEEES) (Pro1) DA BEEETIRE (T)) IXIROINFHESINET,
Ty =Ta+ (Pror X Reya)

JEDEC #i#& D 4 J& PCB D5 a2 5L #6008 FH~DOEHHT (Reya) (T, DDW /3y r—T 23.2°C/W,
PWP /Xy —T 25.2°C/IW T,

JEPHIRE D 25°CHRETDE . DDW Ao — P OEAEIREIILL T O I EH RSN ET,

T, = 25°C + (3.248W x 23.2°C/W) = 100.4°C (26)
PWP /3o r — 2 O8EE IR TR O I EHEESNE T,

T, = 25°C + (3.248W x 25.2°C/W) = 106.8°C (27)
trar 8.2.4.2 TR LIZENIT, SOIZIERERFHEEZI T, I ay 6.6 IZRRHEHINTWDT A RADOHEA LA
ETO FET OF U HFIOEFEMEZZ L TIZE,
=Lz,

o BEOERILEEN 100.4°COEE . A AEHIL 25°COBAITH R T 1.3 (B RELARAIERHVET,
o CEGRBROYHAHEEEIL 2.7TW TLT-,
o LMo T EIEELOHUNHEEMIX 2.7W x 1.3 = 3.51W (2720 F T,

o FRUTHEW, ARFENHRIKOF UWHEEM X 4.058W 12720 FE T,
o DDW o —V DA IR OFLUWHEEMIT 119.1°Cla0E4,
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o TP EFHRZEDIRL T AR E OHEEM A R EHMNT D ATREMI T3 T,
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9 BCEAYT HEBHEHA

9.1 Y—=J)V - Ny K

T INAADEGE 1% 0] ESE5728 , DDW BE O PWP R — DY —< )L Xy RIL, T3 AD KM BT
BITCWET, 7 —H 2 —NMIRHIN TWDENEMGETDI2IE, —~/L - XyRMN PCB O K& MmEEZE I,
AT T TAMNENRHES, FERICOWTIL, [V AT UMD TARTA L | SR TLTEEN,

9.2 PCB #1#ICB9 3 2 #IREKIF

HEWEREZ 1) ESHE ., EMl ~— V0 2 ET 572010, FEE FBOmIC FR4 H5A HF UkEH 2 4o %
(70pm) D&% AV D EFHERL 3 (PCB /¥ — DAL XI5 ZRMEN=D),
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10 ERICEI T S HEREIF

 DRV8461 7 /A X, 4.5V~65V O AHEER (VM) TEIET DI ICEhE g,
« VM ERD 0.01pF £F3v 7215 4% DRV846T D VM Er DI ICH B4 A0 ENHY £,
o F NI earT oY E VM IEER T ANERHNET,

101 NIVOBE

W ea— v SV BEEOMRIT, T—F—BEL AT AOFRFHICBWTEEREFRTT, —&RIC, 7SI FEEN
REWVZEFENHDET I, IARNEWFRAY 2 A XL £,

MBI — VRN, RO I8 EFSFRER TR EVET,
o A — AT LAPNELTHEKNER

o BRAEBELETIAEE

o BIREET—H— VAT LOBOFAEAL ZIH L ADRKES

o HFRENDEEIVT IV

o [T E—X—ORE (7T 44% DC, 7 I3 LA DC, AT w%)

o FT—H—DTL—FHR

BIRET—H—BREN S AT LD DAL H T H R ZED | BRSO BTN 4tf%-_%:_r“ THIRSNES, v—Hr-

IIVIREDNSTEDE VAT ATET—F—LOBREIRERERSCH AL EBLEEBORELZ TET, +5
BNV REREHIZET, B—X—DFEBEIILZEL., KERZ2H PR TEET,

T = —MIF RIS HESRESREH SN TOET R, T ar F o OREMEYNEINE W THI2iE, A
F AL YL DT AR P \Eff

A= PEFICEFNX —ZRETDHE DO =V EH R T D72, 7SIV T -2 T U O EEITEEEE LY
ST DR ERHVET,

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

10-1. NBEFEEZFERALI-E—9 —BBE S R T ADIBRH

10.2 EBiF
DRV8461 A EYNCEMET ADIZHERDIL VM Bl Sn- B —DOBEEBFEDOHTT,

o VMbEUIE H VoD IZEREA G L ET,
o WESEELX 2L —XE, 7 UVVERIELRETE T aZ mEgc 5V B (DVDD) #{ik#i1L £3°, DVDD B> 4l
B OEEREL THEATHZLITHEIEL A,
. 9*451&%7@/%2‘7 Tar% VCC B UATHERE T 228 T, TR aﬁj}%@?rfﬁﬁ“é EPTEET, WERFIC
DOEEEMAET D720, 0.AuF OFT o7V T a7 4% VCC BV O IZRE T 20 ENRHVET,
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o F ANAPAR SR RIAT I, WERT v — U R Ak CERS NS B EE BRSNS E T, Fr—U K
VA 4 S S= N SNV Qo
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MuvA479b
MAVLT7O DAL RSA>

11

VM EFE DL ESR £TI0 7 « N\ AR R a7 24 55HE 0.01uF TEHL T, VM B> % PGND (23473255

VERHVET, 20T I VM BV O TELIETIITEREL, KWW F—2F i3I0 R -7 —TTF N

AAD PGND BN T M BERHVET,

VM SER D7 e F o LT, VM B % PGND (23 S AT AN ERHDE T, 2O I ER=T

T BMERTEET,

K ESR 73w/ -a 5 %% CPL B> & CPH BV ORICE &AL EAHYET, VM ERED 0.1uF ZHELEL

T, ZOEHMITEATTEALTIEMT TREELET,

X ESR 73w -ar 74 % VM B & VCP BV ORIZELE T AL ENHDET, 16V EFKD 1uF ZHELEL £

T ZOEMIIE ATTEARET T TRELET,

& ESR ©F3v 7 -arF 32 fL T, DVDD B %2 T RIZRA AL E T, 6.3V ERD 1uF ZHEEL £4,

ZDOINAIRR AT R AN TEAIT AT TR E L £,

K ESR 737 a5 o4 %ML T, VCC BV AT TURITARA/7RALET, 6.3V T 0.1uF ZHERL £47,

ZDONRAIRA AT oINS TEAITT A TR E L £,

—WRIZ, BIRE T ATV T e T U DDA Z 7B AE B B R BV E T,

P LSy RIE, VAT AT TR DL ERHOET,

— VAT LAREB AT, REUNEDORWE—D T IR T — B\ T2 WL ET, TR
T — 13 PCB @O FBI/ERA TEET,

— AV —HUREA T I A MU T DT T TR BB E T B LT RO TR T L —
foe T DELRRIE, CTEAIRVEEL MEIAST DL ENRHVET,

— AVE—H AR T DT, O T A HEEL £,

— BOPEAE S ET DD, T A ADJE D AR —R % TELHIZTREL, K2 PCB O FEIZERL TL7EE
A

— Y= RNYREHE—FIEBONE T TR T — T A2 ETH L BADYE B B BT ORI B 5T
HET,

201479 M

DRV8461 EVM DL AT 7 MIlZHEVWET, #EHT7 71/11E, DRVB4G1EVM L7 4 VX647 m— R TEET,
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12 TFNARBLVRF 2 AV FOYR=-F

TXY R ARV AY T MRIAWVBAR Y — VB L TWET, TS ADMHERED T, o —F D ARk, Y a—
vy DR EITH DDV — )LV T =T % LT TR LET,

121 R+ A2 bOYR-b

12.1.1 BBEEE

o TRPRALAINVAY [HBINIIZEDAT /8T — S — L AT LOBIHEROEBI T 7V r—ar LR
—h

o THRHRALAINAY [N FET E4ME FET OL#Z: & —4— - RTAOMREER )T 7V r—as - LR —h

o TEXYRALRAINAAY [AT /3 F—2—D ) ARARI T BB T 7V r—ar - LR —h

o TRV RALRINAY [EEO SR EZ 1 S5 BN 7V r—say - La—h

o TEXYRALAINANY [Aw—h T 2= PAT /B —H—DERERET D HIENT TV r—var - LR—
k

o THRYRAAYNAAY  [BREERBLOHERET -7 7V —ar LA —h

o THXV AR ALY NLAY  [DRVBXXX (IZLD LR —T « AT /e B — X —DEREN LT 7 ) /r—ar - LiR—h

o THXVARALRINAY [F—H— RIANOEREGOIME]T 7V r— g LR —h

o TEXVRALVAINAY [T RTALTDUAT N HARIT 7V r—ar - LR—h

o TEXYRALAY A [HEEBLIOIC R —Y ORGE I UE]7 7V r— gy s LR —h

122 FF a1 AV FPOEFBMNZZ TS A

RERa A RDOFEFICTONTOBAZZITEAICIT, ti.com DT ASAZRBL 7 4 VX2 BRI TLIEEW, [BHOBME %
D157V 7 U TR T L BRESNZT X TCOMMERICEA T AV = AN ERZ TR ET, B OEH
IZOWTIE, BEESNZRF 2 A MT ainﬂ\éﬂﬁm}%ﬁ%_ ELTEEN,

123 Y R—pF- VY-

TIE2E™ HAR—F 74 =T L, 2o V=T DBIRGERH A ORI LERGHIBE T Db MM w3 23— M Hilud» D E
FHZENTELGFTCTY, BEFOEIEZRKE LD, B OEMZ L2V T 524 T, &G CHER SR 2RI 52
ENTEET,

V7SN TNDar T3 Y T2REIE 12X, BURO EERMESNDH DT, Zhbid TI OfEARZMER T2
DTEFRL STLS Tl O AMREE R T2 D TIEHY EE A, TI OFEHSRFEES L TTZEN,

12.4 B5EE

TI E2E™ is a trademark of Texas Instruments.
T RCOPEHET, TNENOMAEI/BELET,

125 BESWNEICHT 5 IEEE
ZOD IC L. ESD ([Z&o TR T 2 FTHEMEDS BV E T, TH VA AL AV VA VIE, IC BB BCILE ISR B A O 8
A EHERELET, ELOBVIOBLORE FIEICEDRVES , 7 A 2AEMIRT 5B 2DV ET,
A\ ESD ICLBMHRIT, DT RMREIE T DT A ADTE R E TGOV ET, K72 IC DB E, /STA—FHb T

AL T 272 TARSNTO DR DIND FTREMER D720 | IS LR <R TVET,

12.6 FIzE
FEA R AL A LAY T EE ZORFEEIZIT, AFECKEO—ERBIOWERNEHINL TOET,

13 A(Z=h. RyT—2, BLUEXER

uf&@“\—“/éiti\ ANZ=Tv 30— BRONESUZ BT 2 MRS TOET, ZOFHRIT FFEDT A
IR L THIRIEES N T DRI DT — 2T, ZOT7 — I TERERINDZEN DY, R AL M BGET SN S E
%ﬁ)@iﬁ‘ KT =K —b DT T WA I TODEEIE, Wi A ORI 42 Z <720,
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
DRV8461DDWR Active Production HTSSOP (DDW) | 44 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8461
DRV8461DDWR.A Active Production HTSSOP (DDW) | 44 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8461
DRV8461PWPR Active Production HTSSOP (PWP) | 28 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8461
DRV8461PWPR.A Active Production HTSSOP (PWP) | 28 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8461
DRV8461SPWPR Active Production HTSSOP (PWP) | 28 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8461S
DRV8461SPWPR.A Active Production HTSSOP (PWP) | 28 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8461S

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

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

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

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

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

I3 TEXAS
INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e 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 O 00 Sprocket Holes
| |
T T
St N Il )
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)
DRV8461DDWR HTSSOP| DDW 44 2500 330.0 24.4 8.9 14.7 1.4 12.0 | 240 Q1
DRV8461PWPR HTSSOP| PWP 28 2500 330.0 16.4 6.75 | 10.1 1.8 12.0 | 16.0 Q1
DRV8461SPWPR HTSSOP| PWP 28 2500 330.0 16.4 6.75 | 10.1 1.8 12.0 | 16.0 Q1
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i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

DRV8461DDWR HTSSOP DDW 44 2500 356.0 356.0 45.0
DRV8461PWPR HTSSOP PWP 28 2500 353.0 353.0 32.0
DRV8461SPWPR HTSSOP PWP 28 2500 353.0 353.0 32.0
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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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PACKAGE OUTLINE
PowerPAD™ TSSOP - 1.2 mm max height

PWPO0028T

SMALL OUTLINE PACKAGE

6.6
@ g TYP
PIN 1 INDEX
AREA 26X
| 28 f
10— 1

— =

—] —

—] —

—] —

— — 2X
98 —] —
9.6 —] —

NOTE3 — —

—] —

—] —

—] —

—] —

14— == :i
15 0.30
g 45 28X 519

43 (& 010 [c]a[B]

SEE DETAIL A o
: [\ \ (0.15) TYP
2X 1.15 MAX
NOTE 5
14— —115 2X 0.2 MAX
—] — r NOTE 5
— I | —
— — f -
—] —
—] —
— — GAGE PLANE 1.2 MAX
6.61 —] —1
583 [— — ; """"""" +
— ———THERMAL —
— — PAD
o y A_J 0.75 L L0-15
—] — 0-8 0.50 0.05
—] — DETAIL A
—] — TYPICAL
) — —128
2.77
=207
4226687/A 05/2021
NOTES: PowerPAD is a trademark of Texas Instruments.

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

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. Reference JEDEC registration MO-153.

. Features may differ or may not be present.

(G20 w N
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EXAMPLE BOARD LAYOUT
PWP0028T PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

(3.4)
NOTE 9
(2.77)
METAL COVERED
28X (1.5) S\((LMM f BY SOLDER MASK
# 1 i R L 77777 / 3
| I
28X (0.45 : 8 N o) 2
H@ : T ! {_@j‘sﬁs& DETAILS
i ; l |
(R0O.05) TYP % | f o| !
1 | |
& B E te o) @ (6.61)
26X (0.65)7 T !
? o ol !
SYMM ‘ 4) i ©.6)
i " M S e 824
o O —=-
SOLDER MASK | (L2 TP
1 ! .
DEFINED PAD (£ &= 1)
@0.2) e o d‘a o | C;j
| | =
W) o+ 4 o s
i o ] w i
‘ @2)TYP
Li (5.8) 4’1
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 8X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK\ fOPENING

EXPOSED METAL

4# 0.05 MAX # 0.05 MIN

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4226687/A 05/2021

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.

:
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EXAMPLE STENCIL DESIGN
PWP0028T PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

@.77)
BASED ON
28X (1.5) 0.125 THICK METAL COVERED
STENCIL BY SOLDER MASK
o1 T

28x (045 [ | )

5
(R0.05) TYP

v
26X (0.65) EB

D2

(
- —— ——

T . 661
SYMM - BASED ON
7,7,,f,,7+ = 0.125 THICK
R STENCIL
e
|
|
: &) N
| |
|
i
I
L. ] |
|
wCIJ |~ =« 15
| L 4
‘ SYMM SEE TABLE FOR
! CE ‘ DIFFERENT OPENINGS

FOR OTHER STENCIL
(5.8) THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 8X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.10 X 7.39
0.125 2.77 X 6.61 (SHOWN)
0.15 2.53 X 6.03
0.175 2.34 X 5.59

4226687/A 05/2021

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
DDW 44 PowerPAD TSSOP - 1.2 mm max height

6.1 x 14, 0.635 mm pitch PLASTIC SMALL OUTLINE

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

4224876/A
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s PACKAGE OUTLINE
DDWO0044E PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

8.3
g TYP
PIN 11D
T AREA 42X 0.635
- . 44 i
== - T
—: —
 — ?
—’
o
—-
—
—
—
14.1 E
13.9 2X
—
NOTE3 13.335
—
—
—
—
—
—
—
—
22 — Ji,,
23 44x 927
B] 6.2 0.17 (& Joa]c]
6.0 [ J0.08@ [c|A[B]
SEATING PLANE
ST (0.15) TYP
[ Al
(&) et
SEE DETAIL AJ\ 380 o
2.96
22 — /23
—  —
—  —
— —
— —  —
— — EXPOSED
— / THERMAL PAD
—  —
—  —
—] ./ —
8.00 — —
—  —
—  —
—  —
o o L—»— : 0.15
— PR p— f 0°-8 0.50 0.05
2X(0.9) = = — 2% (0.13)
OTES — — NOTE & DETAIL A
— — TYPICAL
11— — 44
4226764/A 05/2021
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.
i§ TEXAS
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EXAMPLE BOARD LAYOUT
DDWO0044E PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

(5.2)
NOTE 9 SOLDER MASK
(3.8) DEFINED PAD
44X (1.45) ﬂ S\&LIVIM /SEE DETAILS
; 1 I R _ |
) N T‘L O O 44

44X (0.4) ==

)
L
42X (0.635) j %

v v
v v
= - 5—
‘N
S S

4)
NOTE 9

9
9
<
5,
9}

9

9

<
—_

]

©@0.2) TYP
VIA

o
o
4+ -6—-0—8&—0 —O0- —©& —
o
o
S

METAL COVERED
BY SOLDER MASK | (L1TYP) \

e 75—

LAND PATTERN EXAMPLE
SCALE:6X

SOLDER MASK METAL UNDER
SOLDER MASK
OPENING \ METAL OPENING‘\ / SOLDER MASK
| |
4L 0.05 MAX 4 0.05 MIN

AROUND AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4226764/A 05/2021

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMAO02 (www.ti.com/lit/sima002) and SLMAO004 (www.ti.com/lit/sima004).

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

i
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EXAMPLE STENCIL DESIGN
DDWO0044E PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

(3.8)
BASED ON
|
+ 1 N R I .
Iil Lo O ?‘L O O Cb44
f | i
44X (0.4) o R \L R o [:I:]
! | |
== EN==
: I | T
% Lo o \r o ol 7
I
42X (0.635)j ! \ 1 %
— 'O o 9 o ol
I
! |
—" E : O O 45 \‘Lﬁ O O i % (8)
! |
77;‘2#@&7 — & —O- = - =—[==—— BASED ON
S | 0.125 THICK
[:I:' Lo o \‘L N N i STENCIL
| !
[:D ) o \L o o 3 %
! | |
3 o o \'ﬁ N ol
= L5
Lo N T n\n\%x
! |
! |
% PO o N o o SEE TABLE FOR
1 ‘ } DIFFERENT OPENINGS
22 | ! FOR OTHER STENCIL

THICKNESSES

METAL COVERED
BY SOLDER MASK

SOLDER PASTE EXAMPLE

PAD 45:
100% PRINTED SOLDER COVERAGE BY AREA
SCALE:6X
STENCIL SOLDER STENCIL

THICKNESS OPENING
0.1 4.25 X 8.94

0.125 3.80 X 8.00 (SHOWN)
0.15 3.47 X 7.30
0.175 3.21 X 6.76

4226764/A 05/2021

NOTES: (continued)

10. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
11. Board assembly site may have different recommendations for stencil design.
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