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A A HE (VCP. CPH ) 0.3 Vym +5.75 v
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Py AR R 2% HUE (DVDD) -03 5.75 v
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PGNDx % GND HiJE 0.5 0.5 v
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TARELESE | Ta -40 125 °C
TAEGEE , T, -40 150 °C
WAFIRE | Tog -65 150 °C
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Viesp) |HAEACE FSHLBSIERIR (CDM) , 754 ANSI | ¥6ffi 511 750 v
ESDA/JEDEC JS-002 ik * oAb 3| +500
(1) JEDEC XfFJEP155 75 : 500V HBM ] SLHITEFiifE ESD 1551 FE %477,
(2) JEDEC X1# JEP157 75! : 250V CDM ] LB 7EFRE ESD e T % 477,
6.3 BN TR
7E B ARIERGEA TR TARR VS E A (BRAE A Y )
w=/ME = IN Ik Hfir
Vym AR IES (B ) 1247 1 F Y S 4.5 65 \Y
Vi kR R NCENE 0 55
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VRer FEHE (VREF) 0.05 3.3 v
fsTEP JMtifng STEP (5% (STEP) 0 100 M kHz
les FL LI B2 R (xOUTX) 0 32 A
Irms FHL 5 AR LR (xOUTX) 0 210 A
Ta TAE SRR T -40 125 °C
Ty TAELEE -40 150 °C

1. STEP #ig A\ T1EHi# 5 500kHz , 1H Z 257 7 32 P 51 3R 7.
2. TG RFEH AR -

6.4 HMHREE R
BFEbr DDW PWP Bipr
Roga 2E B IREE IR 23.2 25.2 °C/W
R uc(top) | A5 Z AN ( THHR ) #EH 10.9 15.5 °C/W
Rous 25 28 L AR AR 6.6 6.3 °CIW
bt S5 BT RS 5L 0.2 0.2 °CIW
LN} 253 LRI S 4L 6.5 6.3 °CIW
R ycot | 4 /MR (JEHE ) #BH 1.3 1.3 “C/W
6.5 HSRpE:
HAMEERTE Ta=25°C H Vyy =24V K4 NHME. BRAESE U, T ATE RAEHR TR T/ K4 N HIRIE.
¥ WS | B | s | Bk | #a
HJEHE (VM. DVDD)
ENABLE =1, nSLEEP =1, JLHAHL 5 75
#, , VCC = 4hi 5V ’
fym VM TAE B IR mA
ENABLE =1, nSLEEP =1, JLHAHL 8 1
#; , VCC = DVDD
lyma VM EARAR = FL I3 i nSLEEP =0 2.5 5 nA
tsLeep A A B 1) NSLEEP = 0 Z IR 120 us
trReseT nSLEEP & 7 ikt NSLEEP ik B8 & i Br s 20 40 us
H/W #10 , nSLEEP =1 & %4 0.85 1.2 ms
twake e ) (1)
SPI #10 , nSLEEP =1 & SPI 5% 0.15 0.25 ms
ton IR ) VM > UVLO %4 Hi # e 0.9 13 ms
AN E, , 6V < Vyy < 65V 475 5 5.25
Vbvpb PR AR I 7% FL
TN GE | Vym = 4.5V 4.2 4.42
Bfi% ( VCP. CPH. CPL)
V
VVCP VCP I’ﬁz EEJE 6V< VVM <65V +Vg| v
f LT 2 T AR Vym > UVLO ; nSLEEP =1 357 kHz
vep
folk P AR E o i A Vym > UVLO ; nSLEEP =1 10 MHz
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TG HEAE Ta = 25°C H Vyyw = 24V Z6A4F FIIME BRAEDA UM, 0T BRAEHGEAEHER: TAR 61 FIIIRIE

3 M1 | B | mmm | BRE | %0
PP ( STEP. DIR. MODE. DECAY1., nSCS. SCLK. SDI. nSLEEP )
ViL NI BB AR P R 0 0.6 v
Vi LN & A EE%‘;EEH:‘ (B 15 55 v
DECAY1 Sht1fi4 51 )
Vi pecays | PMZHEILE K ( DECAYT . o5 v
SI)
Vivs I NZEHEWT (B} nSLEEP LI 100 iy
A 51 )
Vhys_sLeep |NSLEEP ZHHR 300 mV
" ?;;;ﬁﬁ;g;?@ﬁ (K nsCs Vipy= OV P ] A
li_nscs NSCS K AT IR nSCS = 0V 8 12 LA
B B v P B (B nSCS
I SMAFTAE 51, 200k PI#8 TR | Viy = DVDD 50 LA
FH )
Iii_nscs NSCS 45 = B~ HL it nSCS = DVDD 0.15 nA
= FHA ( M0. DECAY0. ENABLE )
Vit_ti H NI R AC FF FLUE HEPE GND 0 0.6
Vig_ti LIPNEER AN A 1.8 2 2.2
Via_tr LN =T NS %#H:% DVDD 2.7 5.5
lo_ti it b B 10.5 LA
DY E A ( M1, TOFF )
VI1_quad N IZ A FE T H R #HEE GND 0 0.6 \Y;
Vi2_quad N R 330kQ * 5% % GND 1 1.25 1.4 Y%
Vi3_quad LD IR zEN S [1ERS 1.8 2 2.2 \Y;
Vi4_quad i NIZ v ELT HL R #4% % DVDD 2.7 55 \Y;
lo_quad LT R R ATAZ N 10.5 uA
##H N (SDO)
Rpp,spo | A#B i HLFH 5mA %13 , UL GND A% 30 60 Q
Rpu, spo | W#B LHrriEH 5mA fi# , L VCC HH:ik 60 10 Q
lspo SDO i Hiift * Vym > 6V, SDO = VCC #1 0V 2.5 25 pA
#EH%H ( nFAULT , nHOME )
Vou AR T R lo = 5mA 0.35 Y
lo T HH A v PRTR R -1 1 LA
HPLIKSI %%t ( AOUT1. AOUT2, BOUT1, BOUT2)
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TG HEAE Ta = 25°C H Vyyw = 24V Z6A4F FIIME BRAEDA UM, 0T BRAEHGEAEHER: TAR 61 FIIIRIE

4 R A ®/ME JAE BAHE i:<XivA
T,=25°C. lg=-3A 153 180 mo
Rpsionny | =ifill FET S HifH T;=125°C. lp=-3A 225 285 mQ
T,=150°C. lp=-3A 255 325 mQ
T,;=25°C. lp=3A 150 185 mQ
Rosony M0 FET S s T,=125°C. Ip=3A 225 300 mo
T,=150°C. lp=3A 255 340 mQ
ILEAK R FE RS R BRI | | H A TR RS | Vw = 65V 200 LA
H/W #H , 1o =3A, T 10% 1 90% 140
2 [
SPI#1,SR=0b, Io=3A, T
t s E TR 140 ns
RF i BT B [ 10% £1 90% = il
SPI#H ,SR=1b,1og=3A, T 70
10% A1 90% 2 [H]
tp & L HE X I ] VM =24V , Io = 3A 300 ns
PWM H i (VREF)
Ky PElH 25 VREF = 3.3V 1.064 1.12 1.176 VIA
lvrer VREF 7| i HLR VREF = 3.3V 40 nA
TOFF =0 ¢ TOFF = 00b 9.5
TOFF =1 ¢ TOFF = 01b 19
torr PWM SCHi 1) TOFF = i TOFF = 10b 27 us
TOFF =330k Q % GND 8% TOFF = 35
11b
10% £ 20% i s A2 H i -10 10
Alrrip_ext | FRUBERERE |, 4h VREF A %
20% % 100% = A2 HL A -6 6
10% £ 20% i = A2 H R -10 10
Alrrip Nt | FEIRBRERERE , 93 VREF %
20% &= 100% A2 HL A -7 7
locH AOUT HI BOUT Hiyfi VLD 100% i =72 IR -3 3 %
SPI #0H , TBLANK_TIME = 00b 1
H/W #:08f SPI #21 , TBLANK_TIME 15
taLk LR 0 B ) =01b us
SPI #M , TBLANK_TIME = 10b 2
SPI #1 , TBLANK_TIME = 11b 25
toec FEL I TR T AT e ik it (1] 0.5 us
Siad: N3
VM T B# 4.1 4.25 4.36
VMuvLo VM UVLO 45 v
VM LEFt 4.2 4.37 4.47
10 R 15 Copyright © 2023 Texas Instruments Incorporated
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TG HEAE Ta = 25°C H Vyyw = 24V Z6A4F FIIME BRAEDA UM, 0T BRAEHGEAEHER: TAR 61 FIIIRIE

=8 PR % A F/ME HAUE BAE FAfr
VCC #EHFSMTHE , VCC TR 2.7 2.8 2.9
VCCuwio |VCC UVLO i v
VCC &S HE , VCC BTt 2.78 29 3.05
Vuviomys | RIEIB FTHE TR 100 mvV
e |uviO st pai s s | v
Veeuy LIV GE YN VCP T % Vyu + 2
locp R IR WAL FET BT 438
H/W #:11 2.2
tocp SR ¥ ol IS SPI # M , TOCP =0b 1.2 us
SPI #11 , TOCP = 1b 2.2
tReTRY SOR/ T R ] 4.1 ms
H/W 11 60
SPI #11, OL_T = 00b 30
tov TE IR G738 U I ) ms
SPI#H ,0L_T=01b 60
SPI#11, OL_T=10b 120
lo FF 6 S B R E 110 mA
Totw i A SPI M, WIZIRIE T, 135 150 165 °C
Trys_otw | i #E iR SPI#H , WIZIRE T, 20 °C
ToTsp K WIZIREE T, 150 165 180 °C
Thys oTsp | IR WIZIREE T, 20 °C
() ZEIRIE
6.5.1 SPI B FE R
BAME | ARME | BOXME | B
treaDY SPI 4% , VM > Vggr 1 ms
tscik SCLK f/NEH 100 ns
tscikn SCLK 5 Ji i -1 ] 50 ns
tscLkL SCLK R H -1 i ) 50 ns
tsu_soi SDI ¥ NV B I (8] 20 ns
tH_soi SDI #ir N fREEI (8] 30 ns
tospo  |SDO #itAEiRN i , SCLK 5 F4 SDO %4 , C, = 20pF 30 ns
tsu nscs  |NSCS A5 B ] 50 ns
tH_nscs nSCS Hi A\ LrREFI 8] 50 ns
thinscs | 1RHFA AT nSCS e e HL P (7] 2 us
tois_nscs  |NSCS ZEHIE] , nSCS i Hi T Z% SDO =ikt 10 ns
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tH_nscs
>

;

tnscs . tsu_nscs

nSCS | : N\

I
I
I
|
I [}
I I
| I tscik
I [

SCLK m

|
| tsoLkn tscuke
I

A

SDI P CHEEED s Y

. . .
I tsu_soil th spr |

T e
I I
; i ; |
I , I |
SDO | Ko X X X
I'to spo | | tois_nscs |
& 6-1. SPI I &
6.5.2 STEP A DIR B} FER
WA RE A Ty = 25°C Fl Vyy = 24V 5 FIIRE. BRIESA U, B UETA FREAS 2 HEE TS T IRME.
w5 B/ME BANE L
1 |fsteP i 500(") KHz
2 |twy_ster | BkirFRSEIE] , STEP &S 970 ns
3 [twL_sTeP Jik R int jE] , STEP fikE T 970 ns
4 |tsu DIR, Mx BEM A, DIR 8¢ Mx & STEP L7t 200 ns
5 |thporwmx |FRFEETIA], DIR 8¢ Mx & STEP L7 200 ns
(1) STEP % N\ L{E4# ik 500kHz , {2 R 404 96 52 Fa ML 5 3 PR 1.
! |
o
—(2)—pie—(3)»
! I |
! I |
! I I
STEP m
I
|
DIR, Mx X : X
TN
i
| @ : @ |
& 6-2. STEP A DIR i &
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6.6 JLAVREE

w
iS

— T,=-40°C
— Ty=27°C

— Ty=125°C —
—— T;=150°C —

w
N

w

g
o

\

N
N

Sleep Mode Current (uA)
N
1S

N

0 5 10 15 20 25 40 45 50 55 60 65

30 35
VM Supply Voltage (V)

Bl 6-3. BEARML AR B

Operating Supply Current (mA)

0 5 10 15 20 25 30 35 40 45 50 55 60 65
VM Supply Voltage (V)

K 6-4. T/EEBIFHIA , VCC = 4 5V

©
)

— Ty=-40°C
— Ty=27°C
— T)=125°C
— T,=150°C

©
»

©
N

©

[d
o

/

®
IS

|
|

Operating Supply Current (mA)

o

|
/
|
|
|

~
)

N
EN

°
a
3
&

20 25 30 35 40 45 50 55 60 65
VM Supply Voltage (V)

K 6-5. T.{EsEJRHEHR , VCC = DVDD
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6.6 JLAVREE

280
— V=45V
— Vym=24V
260| — vyy =65V

240

220

200

180

160

140

High-side MOSFET On resistance (m<)

120

100

=]

-40 20 40 60 80 100 120 140 160
Temperature (°C)
B 3
&l 6-6. =ifll FET Sl HifH
280
— Vym=45V
— Vym =24V ol

260 — vyy =65V //
g 240
g
& 220
2
®
e
= 200
o
&
W 180
]
S
= 160
°
?
£ 140
3

120 /

100

-40 -20 0 20 40 60 80 100 120 140 160

Temperature (°C)

Bl 6-7. &M FET Su@ s

N
&
S
)q.
Eg
Q |
S
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7 VE4N
7.1 R

DRV8461 & — &k FF XUtk 5 ik AL 5 il FE WL IR B B8 AR 7 2 o iZ AR R T A N VAIE D% MOSFET H #f.
LRI L BE . R L DA — AN ik 4y R 5S . DRV8461 BEME 0 HF 4.5V & 65V (15 T . %38 fF4R
BEPI R EL S 44 51 HTSSOP (DDW) #3 ; A5 —4~ 28 5|l HTSSOP (PWP) #f%%. DRV8461 #fit ik
4.8A IE(E . A THEFREDN 2.1A BT (rms) K H B SEBRIH R TR BRI T AR . IR E
1 PCB #ikit. AT NRG LA nT ¥ & i i Tk A IR A vk 77 %€, DRV8461 DDW #}%: 5 DRV8462
DRV8452 3| %} 5| [HF%5 , PWP #3515 DRV8424., DRV8426. DRV8452 1 DRV8434 | %t 5| % .

DRV8461 &% HahH A ThRE , nIRIE AL R4 B R, WM PRI R FE IR & RFELCR . SPI Ol
Z Mk TUORER X 2 LR RSB A B shHLE VR PERE . 75 L2 BHERIA BB sh & s AL B AF 1R |, RIS
W T e 24600 2] B AL 0 AR 0 1) R G 28R 2 o ek, M NLAL T RO B, i1k 2 i 02 PR AR T R 46
.

DRV8A61 R A i MWL , JE 7R LGRS P T K r L, WA 52585150 A 25219 i BOM e
FERD B T RIS RE. %48 MBI A S0 607 1 LA R A 50 MOSFET AT Aol , T8 T
WSS T AU P LA PGND 5| IR F TR 2 I E BN T 3 K AL, DR s LI PR
SR E 1137615 PIEE S0 T VREF 51 B0 LRI IR 1 85E £ 4T SPLIEIT , 8 (274728
SOVFEH TR L, BRI VREF fIRIEHE | 5> 8 fLAF {7 R AL VFIC L (RFF e T, LA bl
I (2D .

fE B STEP/DIR 5] JIEE 11, A3k A5 4 ] 45 5 20 3 i AL IR 7 T R0 BR300 343 B2 48 ] LT =k
FERCEHE | M AN f A8 R S B G R i . RS RISt L B DL & 1/4. 1/8. 1/16. 1/32,
1/64. 1/128 F1 1/256 bk, el BT 38 PR AT [m e s SR el PR g 3l . - H 3l g Ok g N\ D i3t
AR N FE N A R T LE {5 FH 42 1) 2 AR A0 13k i N I8 A7 I o3t B IR TR 9 R PR T TR 5 . e IR it R 7o
VAR e AL 75 SR A B LR e T

5 33k B B B 2% 7 BLE I SE B 2 PP R A B T X (AR TR TR A SRR R ) SR PG PR S A LA .
DRV8461 SZRF R R M R =, [ shiA M2 —Fh QBT I J L] | AEHE E 20 35 CAS I H i sy i 1 Mg
MRS JE L . LS AR AL R E A BN R 5 o 8 B R DI S80It 4 1) A5 ) T A% O 7 i [) 80 rEL TR A5 1) 7 6, BA
B R B FE b/ LS A R I R B R B R 2 2 3 el el FH ] s S BT N [R) B A RO S 0 B o b T %6 B T & R
VRIS, DRV8461 38 HA & Uit syt s | W75 L AR A% TR I SE I e 5 18 4T -

Bea I O ISR 2 A PN S AT SR AR B T U B RE I o SEIRR T SRR LR D SR (K AR S . RS
—MEIDFEARIRAR G, LS VF AR AN 3 Kl LI 15 & D e
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7.2 ThEETTHEE

DVDD
VM § RnHOME VCC
— ._—I_
I 0.1 pF
VM — nHOME  VCC I
[ ] 1 -
L [ L vy
:|: 1uF Power :L}
VCP[ ] _{ i
Indexer _ [ 1 AOUT1
Position | L
CPH Charge |, ||_<_
Pump 1 I —
0.1 yF Current
CPL B Sense
— Gate Stepper
! Drivers VM Motor
DVDD DVDD v
Regulator = & YL
] [ AOUT2
— e . L
e
4 l —
DIGITAL Current '
CORE < Sense L ponoa
- L
Control Auto-torque —
Inputs
Silent step Decay
o SINE DAC
- icrostepping
MODE = 1 Indexer
Smart tune L sourt
Automatic |
Microstepping | >
Customizable N v I ||_
Microstepping ’ o
SPI Standstill Sense
vce Power Saving Gate M
Drivers
S
1 [ BOUT2
b L1
ﬁ <
. y '_
— Protection T
— N Sense
Stall Detection [] PGNDB
J__ DVDD
Overcurrent =
Undervoltage Fault Output nFAULT
VCC ‘[ RirauLr
Vvrer —| VREF Open Load
Analog
I Input Overtemperature
1 1
- L praD L1 eno

& 7-1. B SPI #O1% DRV8461 J7HER]

16 EXXFIRE
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DVDD

VM § RnHOME VCC

1 7 11
T T

0.1 pF
nHOME VCC

<
mE
|
]
|

[
i L LI Y
— 1uF Power 4{:?
VCP —d
Indexer .| | AOUT!
Position | L
CPH ::[: Charge | ||-<-
Pump A4 —9
0.1 pF o Current
CPL h Sense |
= Gate Stepper
+ Drivers M Motor
DVDD DVDD ] v
Regulator PN 4‘ 1 — Y Y Y
T '_ [ AOUT2
L - L]
e
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
A4 l 9
Current
N Sense 1 PGNDB
Protection L1
DVDD
Overcurrent =
Undervoltage Fault Output nFAULT
VCC -[ RnFAULT
Vvrer ¢+—  VREF Open Load
Analog
:l Input Overtemperature
T

—
PPAD L eno

& 7-2. B H/W O/ DRV8461 FHER
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7.3 FetEii A

% 7-1 5H T DRV8461 [IHEFESMB AL
x® 71 SMERAY

A Cl): 51 2 iz
Cum1 VM PGNDA HiE HLEA VM [ XTR 0.01uF P g Hi s 4
Cum2 VM PGNDB WE B EN VM I X7R 0.01uF Fa# s s
Cums VM PGNDA BE R VM IR FS B LA
Cvcp VCP VM X7R 1uF 16V iz fa 75 4%
Csw CPH CPL BUEHEN VM ) XTR 0.1uF Fi & e % 2%
Covob DVDD GND X7R 1pF 6.3V P& B2 4%
Cvee vce GND X7R 0.1pF 6.3V fiZ iz 4%
RnFAULT DVDD &k VCC nFAULT 10kQ HH
RnHOME DVDD &k VCC nHOME 10kQ2 HLfH
Rrer1 VREF DVDD g VCC
FF B BT i A . W% VREF_INT_EN = 1b , A # 2,
RReF2 VREF GND
7.3.1 Bf7&0

DRV8461 ] LM g (H/W) 5145 ek SPI TAE. i) SPI TAER) | iZas fhSCRFIE N sh e AT R |, Wk
7-4 FIR.

XFF DDW #2500 |, #4E HF MODE 5| JiI7E L H i 5% nSLEEP 753 5847 T/EROE R -
o R ILE MODE 5 izt | #8448 R HIW 5] % 0 TAE,
o R LR MODE 5| & 4w i~ WSS HEH SPI TR,

&
1B 75 5B nSLEEP = 1 f53)Z4 % 2t MODE 5| i 48 .,

HANSI I ThREBGR T TAERE D |, sk 7-2 F1% 7-3 ik -
R 7-2. 5| jIThRE , DDW H3&

5| %S HW &0 SPI 0
34 MO nSCS
35 TOFF e
36 DECAY1 SDO
37 DECAY0 SDI
38 M1 SCLK

£ 7-3. 5| [HIThEE , PWP 3

3| B = DRV8461SPWPR (SPI) DRV8461PWPR ( H/W #[1 )
18 nsSCcs MO
19 vCce TOFF
20 Sbo DECAY1
21 SDI DECAY0
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% 7-3. BI{IThEE , PWP 313 (4:)

2| B4 = DRV8461SPWPR (SPI) DRV8461PWPR ( H/W #[ )
22 SCLK M1
T T-4 LR T R AR D DhREER A2 T D RE -
RT1-4. REER
etk H/W 0 SPI
B REIE R 2
Bk 11256 ki £ 7
HUR K32 45 LI (VCC) A )
nHOME 1 i} R 2
NFAULT #fit R 7
EElTez:: % =
R i ) B0 i & 7
53 B & 7
W 3.3V M %5 =
M STEP #3001 i R
L R & 2
EEE b & 2
kg % 2
74 % 2
PRAFke
VM Fl1 VCP UVLO & &
VCC FHE R 2 =
UV = =
TFi% R = =
Kl £ 2
S & 2
ULk & )
7.3.2 Bk FAHLIRE 2% B IR AUE (E

A it LI 8% T CLIE T DL =0 AS[F] (0 F e 2o 7 sCdb AT 70 2K - AE . 2905 R A

7.3.2.1 I&{E B e 1d

L YR B A T AR PR A2 R L RSP SR BT IR locp IIBRM . J8H | locp IR/METRE 120 BE LIRS &% (K I8 (el
TAUEE. X T DRV8461 , f:AN M I LI AUE (Y 4.8A.

7.3.2.2 B IR BRTEE

977 MR R IAL R R i L e Y AR PR DRE o BT AR AL AR LT R ST Rpgonys LTI RIS, PWM B 2%
PERES AN 25°C i T R B AR RETHIRL A . SEERAGEY 7 AR FLR T B8 BE BRI , B AR ER R T B PA S i
JE. XT DRV8461 , FFAN M R IR AUE E Y 2.1A,
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7.3.2.3 HEFEHERIEHE

AR A T ROP RE IE X RBIE I T . i T IESRBRIE 5 B 77 AR AR A 5%, DRI R R FR IRt AR
MR R E o X T IESE e |, WA B IRAUE ERLIN V2 x [jus 5 W THRHBIREE , ZEKLAN lrus
(&bt ) .

Full-scale current

Output Current

Step Input

A 7-3. HEEM TR ER

7.3.3 PWM HHL LI585
DRV8461 HA W4 H i akshgs | TS Bt LA Sl K 7-4 BoR TiZ BB HER .

<
<

o

[ ]

:lAOUT1

r v
Current
Sense

1 1A]
o]

Microstepping and

VM
Current Regulation » DG_ate
: rivers
Logic
e }
1 r:IAOUTZ
— L
< &
'_
r y
| Current o
Sense
r:IPGNDA
L

&l 7-4. PWM HHLIXZ) 88 7 HE R

7.3.4 Wb B AR

RPN B LSS R 2 RO E R D R . SPI F 78 ) MICROSTEP_MODE fiz8%, MO 1 M1 5] i
FRCE DI, Wk 7-5 Fs.
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RT-5. SR EREE

MODE = 1 MODE = 0
MICROSTEP_MODE | M0 M1 R
100% HLi i 4225 3k
0000b 0 0 i
( WAHIIREG )
330kQ & | 71% W45t (%
0001b 0 't
GND |l )
0010b 1 0 SRR 112 3
0011b 'E'%EH 0 112 ik
0100b 0 1 114
0101b 1 1 118 ik
0110b '%’%Eﬁ 1 116 3
0111b 0 EMLA 1732 ik
| 330kQ & N
1000b e oy |1/64 itk
1001 B mma | 1128 it
1010b 1 EMLA | 1/256 Bk

M SPI 20 LAERT | Z83FE ot SPI #: 0B SeE gty m |, W3k 7-6 Fios. WA HFIER
% 7-6. @it SPI #t47 STEP Al DIR &4l

fr Ob ( BRiME ) 1b
SPI_DIR KB EARYE DIR 51 B A 5 75 14 75 AL H T DIR 47
SPI_STEP SPIEER T STEP 5] %A AR IR T STEP 7
DIR HUHL FE ) HUBLIE [1IE2)
- Ny ABBIE . STEP fARITH JHESA 1o F2K

®7-7 BR 724 DIR 51 N4 S FE DIR A0 “17 B, 4303F (71% Wi ) « 1/2 253k, 1/4 Bk fn 1/8 2
BEBAT IR A R 5 7)o S e Mol 3 HE R R A AR R . AOUT M i A IESZ , BOUT
HLRLAE A A O AR 5% . IEFRIRUR TR REAT BKBIIN AN xOUT 51BN I xOUT2 51 A HL

R T-7. X RGBT 17

118 st 114 333 112 3 2353 T1% ?%’éggﬁw) 33%’%@}&) B (%)
1 1 1 0% 100% 0.00
2 20% 98% 11.25
3 2 38% 92% 22.50
4 56% 83% 33.75
5 3 2 1 1% 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
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R T-1. X RGNS HITH (4E)

S B | A 12 B A T1% ??%;gﬁw) '?‘;%’éggﬁw) s ()
11 6 92% -38% 112.50
12 83% -56% 123.75
13 7 4 2 71% -71% 135.00
14 56% -83% 146.25
15 8 38% -92% 157.50
16 20% -98% 168.75
17 9 5 0% -100% 180.00
18 -20% -98% 191.25
19 10 -38% -92% 202.50
20 -56% -83% 213.75
21 1" 6 3 -71% -71% 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 -71% 71% 315.00
30 -56% 83% 326.25
31 16 -38% 92% 337.50
32 -20% 98% 348.75

R 7-8 & TAH DIR =1 1600, B 100% s fE M b #HafT . XA 71% ity 2o gt

THAEEE Z IThR (AL R LG I R TR 5 i A

* 7-8. 100% HRKIL5 i

. AOUT Hijfi BOUT Hiii A (E)
£ 100% (EREEAH ) (EREEH )
1 100 100 45
2 100 -100 135
3 -100 -100 225
4 -100 100 315

* 7-9 Jeon 7 DIR = 1 500 RARIERS 1/2 (P itidE . XM R 172 Dtis T e E 2 Th% | (HiE
i UL 8 R TR (A B A

R 7-9. FEMEIS 1/2 iR

JEBFF 1/2 B AOUT H1 i BOUT M B ()
(WHERHIH ) (WHERESH)
1 0 100 0
2 100 100 45
3 100 0 90
4 100 -100 135
5 0 -100 180
6 -100 -100 225
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% 7-9. JEIEFF 112 B (4)

EIEEF 1/2 B3k AOUT Hi%i BOUT i BA(F)
(WEEESH) (HEEESH)
7 -100 0 270
8 -100 100 315

i H] SPI 2N TAERY , R4 STEP_EDGE fi , STEP W& ahiA i vl L2 LI, AT LU TR A R R, sk
7-10 . HBCE VKA HIW #2000, STEP A R0LIE IO ETHE . X T & EZ s N D B RIS AT BT, il

RER PN IE BN A ROL

# 7-10. STEP B X04H¥%

SRR ST > — 2 BN D B AR SR A SRR I -

Eoam| STEP_EDGE STEP 5 300#%
Ob ( ZRA{H ) T
SPI
1b AR B
H/W X T

7E STEP #i NN A BOLW , I ESRB AR RE P T —ANRE. % DIR 5] 2% & P T R,
R DIR 5| A AR |, WP RAA S RN, b g a2 0 |, W4y a7 STEP fil kA R0
NFENT — N RORE , PMESZBLH P g s & .

THE. BHEZHERESEFIOE B ERERXS |, 2RSSR 45° HARYIGEEIRES (VIEAE ) , XM
TR P EREERN 71%. ZEXMHR T , T FFaaS R E NERINE .

iR SPI 2 0 TAERS , Wi IDX_RST A8 1b , ¥ 2R HAEE N 45° (WK 7-5 Fion ), (B # LG
HAMOIN B,

M BT AL - AOUT2. AOUT1. STEP. Z:i[& B Hijfi. £k A HJi. nSCS

B 7-5. 2 EASEAL

R STEP iy ASRBLE) |, BEE3HME S HATIER , AT EME T . FRQ_CHG M1 STEP_FRQ_TOL iz X} €3
R EITREE , R 7-11 Fn. 2% BES RS O AR JE Bl ik 2% R EE R, DUERR— N TR R
STEP {55, {3t A 3 H B RS FE AT 2R s
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% 7-11. STEP iKW
FRQ_CHG STEP_FRQ_TOL Y

00b 1%
01b ( BRIME ) 2%
Ob ( BRilE )
10b 4%
11b 6%
1b ENESS A IED

7.3.5 SRR
DRV8461 HA INDEX Zif7#% , H T 17 H P a7~ AL TR s A7 .

* CUR_A_POS 77 {745l CUR_A_SIGN {7 FHR/RsrFEes R h 2k el A i I E

+ CUR_B_POS Zf##8M1 CUR_B_SIGN {7 i T/ [ ge & A 2818 B rHIR 17 & .

* CUR_A F17es I T4 n AL BBl A MR AOAE | 1Z4E°A sin (90° x CUR_A_P0OS/255).

o WERMMN TSN b, WHERCNIE ; W FFSA8 0b , W RN .

R 712 BoR T X NT 1/256 HUP BRI CUR_A_POS il CUR_B_POS #7804 .

R 712, pERRNRE

FRE R CUR_A_POS CUR_A_SIGN CUR B CUR_B_SIGN
— (0° ->90°) 0->255 1b 255->0 1b
% (90° -> 180°) 255->0 1b 0->255 Ob
%= (180° -> 270°) 0->255 (0]) 255->0 0Ob
1Y (270° -> 360°) 255->0 Ob 0->255 1b

Iy FE RS nHOME 155 — 2 S0 VR & FLZE FE I N IR B . e ATTRT LS dntid #dar R AT bedse |, DU B LIz
BRI ZE SR - HIaAS I 52

7.3.5.1 nHOME %}

ST DDW % | Hob ko FE RSk BIWIA A B (45° Hff ) I, MR AN B o 71% s R R, W
NHOME % i 2x b AR~ . 78 AP HoAls 1] | nHOME % ol 28 m HF . SR 2s -/ SPI 20 T4E , 24
Oy FE RS IR BIWIAAAT BN, SPI 294728 4 1) NHOME 17 52545 Ob.

Rt , nHome %y Hi 2 75 & X L BE 5 I R A3E — AMIC H P ik, BPAEDUAS 420 i g 3t — AN ko, &l 7-6 Frs »

Ut , nHOME iR s P Jikrboxst 2+ FE AL DU A 4B i (5 UL E . il nHOME S HUMIR T RS &, Wl SEal
ER i LR IVEE
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i _Efr e nHOME E4i % 5V, 3.3V 2% 1.8V HJF. X+ 5V EHi , nHOME 3| im il — A s pHiEE S
DVDD 3|, %FT 3.3V 8 1.8V i , DAZ5fd FH— NS5

M RN HIAZE - BOUT2. BOUT1. £ B Hiifi. £k[E A Hiil. nHOME

& 7-6. nHOME % th
7.3.6 B3PI

2 DRV8461 ifiid SPI 2 HIsATh , Bl st Bt ey N Dt ik B AT fi 8, BLAE BT N 5 o R
BERTRIRETY o IR AEAT 2D BEA T SEBLT A IR 5% PR M E e A I8 AT

o WEREZM AZReEHE |, RGPS sOa s s STEP {55 DU GRS 70 R o #E IR BT .
* HFRMAESRCE R, W LUK STEP 155 £ BCTE 1 IR B .

- KRR 7RSI, AR 3D ATEINL. L) s MmE T &R
o NEHROR AR AN 2 VAR D EE LA PRI

EN_AUTO 74 1b LLE H H shieb .

s L L

| ——

Motor AngIe J_'_‘_’_’_‘_'_,—'_'_'_'_'_,_'I

& 7-7. B3P

7-7 Jeor TAE A B S ReD BER LA I B . PR H ARl (L ) |, NENLAEES
AP NAT ROLH B RIEIE N, B EhRebEE (S ZIal ) Al LA FE AR AL ST

DRV8461 Y FHGEMEHZE 1/32. 1/64. 1/128 8¢ 1/256 b3t 4] , tbiGE@E T RES_AUTO kA E , wk 7-13
FT7R . JaAE 15 B 0T ASh & 4.

R 713. AP EBES

RES_AUTO WiE
00b ( ZRiAfi ) 11256
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R 7-13. AP s ESR ()

RES_AUTO WHE
01b 1/128
10b 1/64
11b 1/32

714 JBoR T B4 HIE EN_AUTO 725 N 1b A1 Ob 1M S2IR 1) 26 ] Hi it 5 2 8 #E A AN [ Sh b = 2 1A
BRI . VS, BB 17256 A ShicE T B8 dE i Al [ .

R 714, TP HA B EP 2 [

MR AR 1/256 B 3P R M 11256 A FReE R ERI DR

® ©) ®
w LT AT

Motor Angle

& 7-8. STEP SFAALI i B 3h b

ik 7-8 i, AfAE A AR YA AT — 2B EE Rk 2 (B R SE RN . AR YR RES_AUTO 7 BLE |, 4 2 Al 18] B i 1]
PN AR S5 (20 A0

NI S AT AR (B R ) M ECRRAR , BRSO E BRI — A STEP A 304
e WK EN_STSL {70y 1b , Rt A b s, JF BT — M ROLIEA AL tersy pry FIRTHIEL. H
BUR — STEP 45 M0y i th 14 e

45 AT 2 A OISR (B <27 SRR ), 4R STEP AU | HUBLAFE 2 P E1 2)
BEIE |, JF AR R a0 L5 STEP 4 AR KL EL. 7ERL “3” oft , HUBLA /I LD MO 3B | X4 B0 T B
“2" [
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&iE
o HIRCP BN STEP S ASIRANAF 10HZ A1 300kHz 2 [H].
o BSHURT 10Hz &5 S ROE R B shieb it | VEEJa F B sk 2 mi il B s BRI
A E .
- ihn, AR R 1HZ e BT 1716 s R 16Hz ki, Fit | Wi
P s x4t 1Hz Bt AEH B shiicbdt |, v LUK MICROSTEP_MODE #% &4 0110b
(116 febit ) |, I H RES_AUTO Az szBLAR 7 i A 4 .

7.3.7 HE X bR

AEATT 25 ik FLATL AR 3¢ 10 P AT ] i 7 B g R LA 0 3807 A I IR S0 o IO S0 i b Bk I HLE A2 40 e
Mo XFRZHOPREBHL , P 0 IEZROP 2 73 BE A% AL CASEIUA] 1252 (1R U R 47 (PR RE -

SR, TR LA D B AR L G, o L U il 2 AT DA S S0, T A IR sl AT IR S o I 2 A
e, HESCRIBE W R R G E R HAE R SRR ROD AL B, It W] ST (A ERESE

Bt iR R (3.6° 2 18°) LLIRE3I ML (10.9° 5 1.8° ) A, Bt AL E MY & .
HI T8 TR, A3 A T ASE T 2 (B, & T 587 oA AR i s b . i Rk s
A7 B LR PN, S BRI IR 520 EERR AT LE |, FHARSGRS A

DRV8461 BB —N&#,FE , HTRIELrE AW ER EH P EHm k. @idm EN_CUSTOM 5 A
“17 | BXUG R TARE BN IEZ 2. B XRUP T STEP fay AR AN 8 id 300kHz.
NHER T ES RS S

P REZ L 178 fP it B B X 5 208 A FLIR I 28 — SR RAE X BRI F IR ( TRQ_DAC 1) % ) AT 9%

XL E AE M £ CUSTOM_CURRENT1 %] CUSTOM_CURRENTS & 725,

X AR 07 B BT 11.25°, 22.5°, 33.75°. 45°, 56.25°, 67.5°. 78.75° 1 90° Hiff .

0° i B 1 AR E NE

XA HIE (BFE 0% WEEHR ) @ 0 B AHE AL 256 &, DI e BN BREE. Libd
FEIIHOD B AT | AR T AR 4 BT 1/256 bk .

o RG, LA B ANRIBOESWB G A=A RIBRES | AL B I LIRS T E
5, DI e B 0 RO

R 715 o 17— AR

R 715. BB P #HRE

PrE () TET% 4y B E 1E{E (CUSTOM_CURRENTX)

0 0 0

11.25 49.7 24

225 97.6 56

33.75 1417 %
45 180.3 152

56.25 212 192

67.5 235.6 224

78.75 250.1 240
90 255 255

K 7-9 R 1 2Bl A AE AN SE B IR BRIEEUR BIRTY | JF B IR AR AR BB EAT T L.
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300
—— Sine microstepping indexer
250 —— Modified current waveform
200

150 \
100 / \\
50 / \

0

Coil current

-50

-100 \ /
-150 \\\ ///
/4

-200

-250

-300

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

& 7-9. ] 52 i b
7.3.8 HFIEY
MA HMLGH R B PWM B A BT AT . 2 H HgUs e, @ SRAR R — R LT, %
TR T R E . Sed BAIEAE ) R BB 3K/ MR B BT RAER , a3 N =

Be—BURIA] ( SRWTIFIR] ), DAE RN, W 7-10 Fros. SRWTIRRIZERG R EEE -, JTae 5 —1
PWM 7E3 .

Itrip

Motor Current

'
|
|

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

l— tarank —V:

A 4

< torr

& 7-10. FRETHIEE

PWM 875 L B LU W B, 2 B I SR Dy 22 MOSFET B L im A Il MOSFET P ) HL o 4%
PHBCE vk A HIW £l B A I MOSFET id@id et s b A7 B | 125 H a2 i A 20 IE 52 A DAC
g, o AR SR E F BT VREF SR s BT BB . (5 SPI 5 H TAER) |, A 2i472% ( TRQ_DAC #
ISTSL ) Ay PAE— 15 LA B it
R 7R 1 TR HIW 32 1R 2 A2 T F

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

XF SPI#:0 , 8 i1 TRQ_DAC HFEss< it — D EfE R , e 1 fir. X TRQ_DAC 8 |, 5%
% 7-16.

Irs (A) = VREF (V) x TRQ_DAC/Ky (V/A) (2)
% 7-16. TRQ_DAC & &
TRQ_DAC MR
11111111b 100%
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# 7-16. TRQ_DAC #& (4:)

TRQ_DAC 2RV Wy
11111110b 99.61%
11111101b 99.22%
11111100b 98.83%
00000000b 0.39%

LORHEN STEP Jikah JF LR FFER — AL B, 55— 8 frd 74 ISTSL 22X REFHI (lhoLp) BEATHAE. #
BB BURA RS AR, PRSI ST HERHIEZ I 7.3.9.

IhoLp (A) = VREF (V) x ISTSL/Ky (V/A) 3)
R T717.ISTSL & E
ISTSL 54 24 B R
11111111b 100%
11111110b 99.61%
11111101b 99.22%
11111110b 98.83%
00000000b 0.39%
7.3.8.1 HEEEMEBE

ffi/ SPI #: 01 TAERT , DRV8461 CHEAEE 3.3V FEfi & . mI L@t [ VREF_INT_EN A5 X\ 1b 3K /3 A bk Py 3
Bttt EXMIHOLT , VREF 5| Ll R 4 208, VREF 51 AT DAOR$F T % Bl 1l

R AR R AT A X #E 4 FOT R 5 TR -
les (A) = 3.3V x TRQ_DAC/Ky (V/A) 4)

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

{3 3.3 V AENEEUE | ATLA%S 2235455 VREF 5] BRI M AN BB , A48 BOM A .
7.3.9 B A AR

295 ) 2% A R IE AT A Dk ik b B HLOR FEAR RO BB, A DRV8461 FLE N UL b e iz4r . Midid m
EN_STSL 5 AN 1b 3K )3 FHSEALT | AT DL s 2k Bl i MOZ 47 L I PR B AR 7 B AR PR R A I ThAE
G —A STEP kit )5 , st a4 — Bl TSTSL_DLY #1772 4mf Mt 1a] | 2 Jo 28 P8 Fi i & 7
TSTSL_FALL #7258 gm e (i (8] B N IS AT BRI AL B R FF R, Wil 7-11 ffion. STSL & BTF , Udends
AT b B, — BN E T — STEP fikeh , LB HR S LR 2@/ iR . TSTSL_FALL Fl
TSTSL_DLY o] HiEIifER 7-18 BN,

iZfTHlitH TRQ_DAC arfrasdinfe , tREFHI M ISTSL #7884 fs , Wiy 7.3.8 fior.
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tSTS L_DLY tSTS L_FALL

A R
step — 1 L1 L1 L1 L
TRQ_DAC
ISTSL
B 7-11. # bR BRER
F 7-18. 11T R R EE I [
2 L]

25 TSTSL_DLY I 8] J5 FAi N TRQ_DAC FRI3 ISTSL A # i 8] . Xf-F44~ TSTSL_FALL ,
TRQ_DAC ¥4 FF% 1b , EFIHIAF] ISTSL. & FRERE = (TRQ_DAC - ISTSL) * A LB BRI B
8] o

0000b : TFEAfIE] =0
TSTSL_FALL[3:0] * 0001b : BN LD HER R BT E] = 1ms
0100b : BN HLFLAP HER T BRI 1B] = 4ms ( BRIME )

1M11b - A HFTS K TR E = 15ms

RS —> STEP ki Rl i b4 M U (8] 3R
000000b : # R
000001b : %EiR = 1 x 16ms = 16ms

TSTSL_DLY[5:0] e

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

HIE
o WA ZRAE B AL T R A B R N B ISTSL , 5258 EN_STSL £z M\ 1b 2y 0b 4R J5 F ke[l
N 1b.
o HZHEEA TR RRESE
- lyop = ISTSL ( ISTSL < TRQ_DAC It} )
- IHOLD = TRQ_DAC ( ISTSL > TRQ_DAC Hﬂ' )
© BT S FARESE
- lyoLp = ISTSL ( ISTSL < TRQ_DAC it} )
- oo = ATQ_TRQ_DAC ( ISTSL > ATQ_TRQ_DAC it} )
- ZEMERNE ISTSL mfE AT ATQ_TRQ_MIN ff1E

7.3.10 HFE A TERER

£ PWM HUR TR 5 H A DAIRal it i blgedl , EEIAS] PWM RIRHTREE . & 7-12 #9550 H 1
7R IR

— EUR BT G |, H AR AT AE AR AN PR NI AT - PR R D el e T

o EPREIEEAAT , — HIAE] PWM BB f-r , H MHE 28 S IE XK MOSFET MR He |, flige

i mfish. i TRARREEE , FSZMZEN , Pk —2 WU aRsir i & 7-12 1
TiH 3 s 1 PR A .
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7.3.10.1 (BE =W

Increasing Phase Current (A)
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7.3.10.2 JZ& FEWR

Increasing Phase Current (A)
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Decreasing Phase Current (A)
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Increasing Phase Current (A)
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Increasing Phase Current (A)
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F 7-21. }Wh A E

SPI &0 H/W &0
KT R]
TOFF TOFF
00b 0 9.5us
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10b = ERSS 27us
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SS_PWM_FREQ[1:0]

FKonar Dk AR T 1) PWM 352 (Fpywm)-
- 00b = 25kHz ( Bkl )

- 01b = 33kHz

+ 10b = 42kHz

+ 11b = 50kHz

PWM S e, PR BrEb e

FRBROP HE PR R (). BUOIAEDN 2 us. WERMRBIRAL FHHE AR,

* 00b=2us(ZiAN)

T ISR AY I T

SS_SMPL_SEL[1:0] « 01b=3us
+ 10b=4us
* 11b=5us
SS_KP[6:0] RANEEBHE PR30 O 25 . JUFEA 0 & 127 , BRIMEA 0.
SS_KI[6:0] KRB D Pl SR 25 . N 0 & 127 , BRiAE N 0.

SS_KP_DIV_SEL[2:0]

KP (194354 (A F. $2b% KP = SS_KP/SS_KP_DIV_SEL.
- 000b - SS_KP/32 ( BRilfH )

- 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 40 3524 F. 5265 KI = SS_KI/SS_KI_DIV_SEL.
- 000b-SS_KI/32 ( BRiME )

 001b-SS_KI/64
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- 011b- SS_KI/256

+ 100b - SS_KI/512

- 101b-SS_KI/16
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BRI
00000001b = 2Hz
SS_THR[7:0] 00000010b = 4Hz

11111111b = 510Hz ( ERIMA )

20 SS_THR BU{E# 4 v da e ol it i BIX) STEP M (fsrep) , ML FE 6 -

fsTep = (SS_THR * 1000 * usm)/256

(6)

Hor, usm XM FROD R (4. 160 256 55 ) o WIRARAF UL A & X R AIa AT | WAETHSE STEP SR Kt

usm = 256 X\ 2R 6.
NIRRT B D A B 1 2R

Loop Gain (dB)

A

Pole at Origin

Pl Zero \

SLESEEP N

UGB reduced
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N
N\
UGB\ AN

> Frequency

>
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B 7-19. B 52D 2 SRR RIS R

P A i R B A P AR R — AN R

o MR S A

o A (fp) |, H ALK P R BELA R R

fp = Rmotor/(2* ™ * LmoToR)
o —ANE (f7), PR =E
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KP=6* 1 * UGB * Lyotor / VM

>
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Hrp, UGB MR A 2317 98 , Rmotor A& HHLERIE FBFH |, LymoTor 72 HIMLER I LK | Ips A2 RAZ IR |, 1
VM & il L s

WARAEFTHZ N T UGB, M e il .

w1 UGB [ (a0 PWM S et STEP i ) SelfAT5E0 , A SRR A .

XtF UGB , 200Hz 2 ARG, SCRE AT LS sl vl il Vi B Y (0K 28 JO0R

SR AR R AR AR, ATl B KP EREE S UGB, IXFE—K |, {8 A] DLAE 2P LA 264 N S SRALL 00 & A
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U R R ARAR T AR R, T UGB K ighn , W 2 5 45045 8] (1 5C R P

JSETECE 2 i AT BR AL Ao I AE fp AT f AHSER SR BAL St , AT BAR 2 30k Kl

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

Blhn , HH LT B

VM =24V

ks =3 A

Rmotor = 0.9 €

LMOTOR =1.2mH

UGB = 200Hz

FPWM = 25kHz

£ 50RPM LA _ER, 5 s s XOm, I e i 20 33 58 5O 2 e R DL S0 sl «

1 BT A AT LLE 3], KP =0.1885 H. Kl = 0.00566. A] L% E UL T 2H /7 0 H

SS_KP = 0110000b = 48

SS_KI = 0000011b = 3

SS_KP_DIV_SEL = 011b = 1/256

SS_KI_DIV_SEL = 100b = 1/512

50RPM % i T 1/256 b ki ) 42.6kpps , A4 T IE5X HUIR I 10 42Hz 4%, It SS_THR = 00010101b
=21,

PUR 7R R s 1 FELAE A 35 0 i S g 5 IS AT I AR 13 IR 5 26 Bl FL R BT
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SS_SMPL_SEL fr£xfmi i % s bir (f R BB FIH . 2 s REER T ERMEE T R ZHOB NS . i
FER WL B IR B R B, USRAEIS 8] M W] DU N B 5 K ME S us. DL TR /Ras sk B SR 7 i & D it e
P S SR AFEIN 6] 6w s (1R RE PR R ST il R s st 7 o
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XTSI R0 R LIRS A, TR R IR AR AR A S0 B AR SR B o X AT R AE 75 2LV AR S ra LA &

ZOopak. B, TWAEAHE , RRESRFAEE . DI, 2SRRI T WA A7 ), DR S &3 A0 s bl 43 BA
HLBHZh R SRR AR S A Th R, Wildl 7-22 B
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DRV8461 mHSEHLI H 2l A RE 2 R SO A2 A 58 o LR, TR i RGERCR o B A AR BRI
Bt P AR, DAL/ B BHARRE 5 S B E I  , dar s S SL RN, Bk AP . 1B 728 R T
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<

2 Optimal Current Output Current
-

c

£ . —»|  Power Saving
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S
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O
>

2

S

Time
& 7-23. 8@ 5 3 LI TR
H AR D fg ARt [ ATQ_EN 25 A 1b K8
7.3.13.1 HEHEZ IOV

FEABEHEALRGE T, FIRIR AL S Th AR T 2 AR 2K, I SBOREUE |, Bl LS4 BH AT 3K
e ISR AT L PR . XA TR 11 o

PoWer delivered by supply = Constant losses + t X w (11)

H t 2OEBHE , o SHNFEHE.
R 11, FRATAT DA SR 2] |, Y35 e, iRt Th R N, B3k s e

BERTh RS IREUA KM E R . EeHFEd ATQ_LRN 23R , ATQ_CNT 28R R I MR EEN S
FITh%.
XFFAEAT 45 AL , ATQ_LRN S5£G I f it b X mrimid s 12 RoR -

ATQLRN = ~y- M. (12)

Horp Iy ZRALER , Vov 2RSS HEEBE , k2% 712012 450 7 ATQ_LRN 5 B ALHLI 2 18] 1 2k
KFo HHHAE S ST BIFEAE 2 BN RS A R R 22 2] ATQULRN {H |, S8R5 (8 T 50 SR AR AT AT oA B PN 4
ATQ_LRN fH.

ATQ_CNT SZH o SCRF B M SR DR ) 7 B ok AT LA 2 K13 o

ki XTXw
Ifs

ATQ_CNT = (13)
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For kq f24h 58 TARRAMT P EL, les AP E RSN 25 I 2 A2 Ui ( IESZ RIS ) .

iR 13 X T A RS AR TR . ATQ_CNT S500] F T M 88 76 25 3t s bl L it b i 7 R SR AT
FELATL 28 Pl FELAE 115

7-24 7R T (ATQ_LRN + ATQ_CNT) , X T4 fjii N 2.8A [TRA XM NEMA 24 Sk dilL , 75 2.5A i &2
FLI N AN OB 1 s B T I & . ATQ_LRN ANBE 1 B 5584k | 1 ATQ_CNT Bl 1 3G 50 26 A8 1k

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) 5k mFIX R
A EBHERE)G |, Waliatr 2 Bk A5 ATQ_LRN Z4L.
22 SRS 5 R 12 F TR ) ATQ_LRN 5 HHLE R 2 B btk R P D AGEFR AT 2 ST AN IR Y
LE L EE N A #AAE . XA FLLE 1 ATQ_LRN_MIN_CURRENT #i1 ATQ_LRN_STEP i 17 24w f4 .
o FIHEHIAHESE = ATQ_LRN_MIN_CURRENT x 8
o REHFUKT = WG HE K + ATQ_LRN_STEP
XA HL T i ATQ_LRN B #7778 ATQ_LRN_CONST1 #1 ATQ_LRN_CONST2 Zfiset. XA Zfrsel T
RN AR P B T A A FR R N 4 ATQULRN fH.
% 7-24 F\H T 5 B A S BIFRA R 1 P A7 A
R 7-24. AT B3HEFIFIERF AR
FHERAIR JEEA
ATQ_LRN_MIN_CURRENT[4:0] o AL 5 S IR IR0 HL T
FORHTE B T I . B SR DU T -
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

A iR ATQ_LRN_STEP = 10b H ATQ_LRN_MIN_CURRENT = 11000b , I :
WIHREE ] LT = 24*8 = 192
BRI HIR ALY = 192 + 32 =224
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R 7-24. BT B30ELIPIRNTES (4)

TR BIR JLER

2] IR IR L B R — AN HSEZ S REE— NI R B 5L AN AR . e SR DU
LI

00b : 8 ™A

01b : 16 AN ]

10b : 24 A-2FA I

1b = 32 AN

ATQ_LRN_CYCLE_SELECTI[1:0]

LRN_START FZALS AN 1b ¥ 5 H B3 SIHIRE . #2158 |, A B 30744 Ob,
LRN_DONE S5ERUR |, AN 1b.
ATQ_LRN_CONST1[10:0] FEORWIHGS: 5] IR BT IR ) ATQ_LRN 2%,
ATQ_LRN_CONST2[10:0] FEIR IR 25 S LR LTI ) ATQ_LRN 8.
VM SCALE MiZA b I, B AR YR B AR b F1 3% ATQ_UL. ATQ_LL #I ATQ_LRN
- ZH.

FEW B APIESHNT , HEFEBLLIT LA

U T K TAFH I 30% 2 50% 2 I8 (AT 46 B it B

AR PRI 255 , H H AT DIZE K TAE IR 80% F1 100% Z [Alik+%.

M AE R (BT EE s E ) 255 ATQ_LRN SE0LHUR IER . B M ULEEH 5% F A B ik
P S LT

ATQ_LRN_CYCLE_SELECT WMEBAR , AIINtREESHE . (B2 |, £ 52 FA M Rah |, Ba)
ATQ_LRN_CYCLE_SELECT & S#t¥ 2721 ATQ_LRN Z%1H.

M HLUA B RS | M TS

U S LA AR B B F L FE AR AE £10% |, IS H BT % 5] o

AT AT RS, BOZH LU dr & BIKk A I EBh 2

¥ 1b 5\ ATQ_EN

BHIZATHL

%} ATQ_LRN_MIN_CURRENT #4754 f4

% ATQ_LRN_STEP #4742

%} ATQ_LRN_CYCLE_SELECT #4742

¥ 1b 5 A\ ATQ_LRN_START

5L UG LI HTHs AT LR (R 5 ATQ_LRN_CYCLE_SELECT ANHAEAN A
BE | A R A iR i Tis AT LR OR¥E ATQ_LRN_CYCLE_SELECT A~/ i
HOIERE

- ATQ_LRN_START fii£&:HzhiE%E % 0b

- ATQ_LRN_DONE fiiZ k4 1b

ATQ_LRN_CONST1 #l ATQ_LRN_CONST2 &3 7845 % H 7 /7%

HLHL A #) ATQ_TRQ_MAX

MJE RSB IR T i ATQ_LRN_CONST1 Al ATQ_LRN_CONST2 & , B a] T AKHE A 7= | 10 75 - 2
SIBIRE . KA = NAE ] DL R in & 4

VREF & & -5 JFE AL 5 = J 18] A0 5] (1 {8
%} ATQ_LRN_MIN_CURRENT #4748
%} ATQ_LRN_STEP #1742

%} ATQ_LRN_CONST1 #47 4w F2

%} ATQ_LRN_CONST2 #4742
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* ¥ 1b 5N ATQ_EN
7-25 BoR T A S I BRI SRR R .

i

\}

4.5V <VM L65V
MODE =1
Wait twake
nSLEEP =1
EN_OUT =0

.

SPI WRITE
Initialize
Configuration
Registers

v

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

&l 7-25. B3 FE I HER
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& 7-26. B3]
K 726 BoRTHIHEHBEE (Fs1) N 740mA HEZ BT (fs2) N 22A WA %ISR,
ATQ_LEARN_CYCLE_SELECT XfJ T 32 AN #.
7.3.13.2 HEEHIZ 5
# 7-25 I T 5 AR A DG B A7 A
£ 7-25. Fi T HREZBHIKFER

B Pi
ATQ_UL[7:0] . A . 8 spedy
ATQ_LLIT0)] FER A BRI RER | Fooh ATQ_CNT SEEHIE L HL 7S Pl

ATQ_TRQ_MIN[7:0]

ATQ_TRQ_MAX[7:0] JA I BhATIAR IR ) 2 R foc /N AT B R LA PR 1 o

1 E SRS I S LR IE. ATQ_TRQ_DAC " EA7E ATQ_TRQ_MIN #1
ATQ_TRQ_MAX Z [Az 4k,

CNT_OFLW % ATQ_CNT KF ATQ_UL , JIl CNT_OFLW k34 A 1b.
CNT_UFLW 4% ATQ_CNT /MF ATQ_LL , 1] CNT_UFLW k75454 1b.

ATQ_TRQ_DAC[7:0]

ATQ_CNT S 5MBHMERIEL , 5P HEM T E R L. R ZAEERRNE 7-27 P -
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ATQ_CNT
A ly<lh<lz<ly<ls
Awax f——————— - —————
I Iy Is |
ATQUL +——————— —L— — = - — ==
|2 I
[ |
ATQLL f———— 2 - —————— :— :
Avn [~ i | I I
! I I |
I | |
I | | |
l l l 1 P Load Torque
TMIN T1 T2 TMAX

B 7-27. ATQ_CNT 1N 85550 1 R 5L

000 S5 3 i A ) B L R ALK ATQUCNT BRAIZE B A 77 AT 4w B2 1) ATQ_UL A ATQ_LL S35 I 34 yu [
W, & 7-27 Fios.

o R T RGN (T4 2 Ty ) , ATQ_CNT &t ATQ_UL BIME , 1E NN | Z AL 2l i 3 in s i
(13 % 15 ) K5 ATQ_CNT 4 N PR VE A o

o MR R TR (M T BEE T4 ) H ATQ_CNT KT ATQ_LL B, ZE LSRRI |, i ATQ_CNT 4
TR (152 13) -

CATR D59 W 17 P I e i 9% PRI 42 £ 2 AU E -
© ATQ_TRQ_MIN & SZRF 0 2 LR e/ G 3808 B it (0 /R BL AL . B SR 20 -

- DA/ hMadHsE (Tamin) AL, JF DA ERE R (Irs) IXZ AL
- % ATQ_UL F1 ATQ_LL %% , ¥ KP &N 1
- VN, BEET I
- AC T HEAUE ISR TR (1)
- %E ATQ_TRQ MIN =1.1x I
. FE#H ATQ_TRQ_MAX -

- HHLETN Ia B, F BRI (Tyax) MEHEHL. HBHUEE LS.

- TR K HENL R

- 8 N HEHUE IR R (1)

- WE ATQ_ TRQ_ MAX=1.1xlg

- 1 N ATQ_CNT (Amax) , HHHFAN ATQ_TRQ_MAX , FEH A Tyaxe
« T ATQ_UL -

- R E R E Y 0.5 X Ayax.
- NVRFE T MBS o A (BN A N K )

IR B HLEE | 15N ATQ_UL (M8, B EHAS 2R .
R EHLLE N A e B 1 1, AT A ATQ_UL , B 2| L k.
- ATQ_UL FMEME&E , TRV AR nT DAY R B 2 0% | (BRI sk B S IGO0 T, LT RE 2 2RIk .
- AR ATQ_UL {8 2= FEARUEAE 5 20T 11T RERICR | H 2 BRI FRATL IS AN 20 1 AT e 1
o WTREZHNHFER , ATQ_UL 1 ATQ_LL Z [AlAHZE 2 & —MEIFRIAR A
o HAEAME ATQ UL M ATQ_LL 5 , VM_SCALE fiiA N E N 1b.

R TiERE ATQ_UL. ATQ_LL. ATQ_TRQ_MAX 1 ATQ_TRQ_MIN S#1)iife Bl .
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( 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 * |,

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

v

Set ATQ_UL = 0.5 * Ayax

!

Load motor with
application specific
load profile

Motor stalled?
A 4 A 4
Increase ATQ_UL till motor Decrease ATQ_UL till
stalls motor is not stalled

K 7-28. %3#% ATQ_TRQ_MIN. ATQ_TRQ_MAX. ATQ_UL. ATQ_LL
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7.3.13.3 PD #4354

* 7-26 fiiik 75 PD {EHIMA AR E S

# 7-26. PD #EHIFBKISH

28

L

KP[7:0] , KD[3:0]

PD % IR BRI LL G 25 S 8

ATQ_AVG[2:0]

ATQ_CNT 242 ATQ_AVG A W R 30 T ME. Bt , Bimfi ATQ_AVG B 2 IS BT R
PRI DL WEAE SR AR B, H 2P R TSt ERE s AR . BRI ES S BT
A7 BTS2 SRR R K

010b - 2 AWl

100b - 4 JEIAF- 1

111b - 8 JH - (H

HAtfE - TEEI R

ATQ_FRZ[2:0]

BACEAN AR REER | FEZ G, IS PD FERTASL . (BN |, FRR R AE B R
DL AL I R R . WS EIVEERZ 1 £ 7.

001b - Wi B BE fe b, (EIR B AT B AR A3 AR e

111b - M REEEE fcfs | (AR R AR

ATQ_D_THR[7:0]

NHLEZER/NT ATQ_D_THR , Ml KD XRIEEA M. R LiRELMU KT ATQ_D_THR #f , Kd
SRR

it : 24 ATQ_D_THR =10 It} ,

MRREDAN 9, M ut) = KP * e(t)

WRIREAE N 12, U] u(t) = KP * e(t) + KD * de(t)/dt

ATQ_ERROR_TRUNCATE[3:0]

1E PD 3o U i F 2 Bl R 22 TG LSB . i B 2982 % AR T 3R 9

PD #5#IEERRAN
u(t) = KP *e(t) + KD * de(t)/dt
/\EF‘ b
KP Fi1 KD = PD FFE& %1
u(t) = 2 i 28 ) 5

e(t) = RERFS

(14)

o ORI BN KPS 2R G5 e S JE o

o fER, WERKP K, RIRBIERIT IR -

o WERKP BRI, IRGEHIR. REKAREARE |, BERRAERE NI N RE -

o IR KD HOECRE- S R ] AR GO R ZE T A A BE SR 2L SO, FRE B e 1) AR e D e A ) LT
o EBUEFIRUINE KD fE , B Gl i REx e A = 3 gk

o HUEFAEET KD I, 8 TIREARGMPIRIERE | BB ATQ_D_THR {&.

V% PD St S8 $E 2 A
« WEKP=1,KD=0, il PD H$ S HN NERIME

o NIREE TN RSB AT

o GRHEALE | B0 KP. KD, B/ ATQ_D_THR , B 2 HAHLF 1ERHE
o —HHNIARRE , WUWEEE FEFHE N B RIRBIE
o MEHREEERY , W ATQ_FRZ. ATQ_AVG f1 ATQ_ERROR_TRUNCATE
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« I ATQ_FRZ. ATQ_AVG #il ATQ_ERROR_TRUNCATE (B85 , AT Re4x {77 g A mi v Ak, | PRl gt
WG A BB SN, #i R PD S HIRER R 2 .

7-29 JEiLEHE PD EHIA B SRR .

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

E 7-29. i%# PD #=HIFR B SH

7.3.14 HEFR

BT AR DR S N V918 MOSFET MR IKZh H k. 75 Z24E VM A1 VCP 5] 12 8] L AR TRCE. — > He
BAEAEREEY . ILAL | IETEAE CPH 1 CPL 51l (B8 E — A — PR AE N s A

VM

VM:l

£y

CPH i
L -
0.1 uF VM

_ Charge

Pump

Control

CPL []_
&l 7-30. TR T HER]
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7.3.15 &MEfa R

AR T — AN R A . 2 VCC Sl HIEEHE: S DVDD i, DVDD A2 28 AR A% 3k 3 4 A1 BT P e
BEOER . NRAGRIERIZAT |, M 1 uF B A3 DVDD 514155 # %= GND. DVDD % th FIARFR{E 9 5V

VM
O——»+
DVDD 5V
gy A >
| >
L HF

B 7-31. MR ESR THER

WRE AT — BEE S S W R &% DVDD 5] I AS & /i Fa ik 88 . b7 vEalfE A S B VM 5
oAb T HEARAL U 4 B - DVDD Fa R 28425 , HIRASMAm N T B, /EhS% | @B P A Ay
Tz FEBHA 200kQ.

7% nSLEEP 3| HiE4H: % DVDD |, 7528 444 To ik H HERR A =K
7.3.16 VCC Hi/EHJF

RSN LR N VCC S, TN AIZ sk it H . VCC 51U N AT 3.05V A1 5.5V 2 Ja] , JFH.
2 REFRTT . MAMB B IEA I, VCC 5l b 28 3)1% #5441 (1) DVDD 511,

Al VCC R, WEBIZHHA I FE VM BRI TR |, TR DRV8461 YDA 45kE. L i H RN A
RS R E N |, AR A A 0.1 u F lRZEHIAIK VCC 3155 i 4.

7.3.17 BT, =8ISR
7-32 J&75 T MO. DECAYO £l ENABLE 5| It % A\ 4544

DWVDD

10pA

Fimel

B 7-32. =B AE|HE

Kl 7-33 Sk T M1 A1 TOFF 5 B4 A G54
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DVDD

—

10pA —*-

¥ o+

200 kQ

_... —_

L

_., —

& 7-33. IY PRI G BIE

7-34 Jg7x T STEP. DIR. MODE. SDI. SCLK. DECAY1 Fl nSLEEP 5| JiIf#%m N &5#4

CWDD

=

A 7-34. ZE RPN B
T JER T T 5] B nSCS 1% N 451 .

DWVDD

i

& 7-35. nSCS M A 3| &

7.3.18 [BH

FEAT AR Bl 3@ A E S RN TGS, DB ESBEZ MR L, MK EMI sz, & 7-36
Tt B T R T B s e A3 o) 20 BSURE = A R B2

7E DRV8461 H , H ;' AT DABAE B0 v B 110 9 SR B iR (L 8fH 10MHz ) Rl ff 2 i 8 (L RU{H 357kHz ) ok
FRARIEE AE B, R e B 0 BB S A TR Je ol . kR S R AR R bR SE &, v 3 KRR R Hbid /D 28 F 1)
RS RS, TR RS 1 EMI FRHUE
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Energy 7'y

Unmodulated ======--"
Modulated

EMI Peak
Reduction

fC Frequency

& 7-36. BAR A K EMI
24 DRV8461 Fit B A F SPI £ 347, At DIS_SSC firJi s e 4. BB T , FHEamRE
M. 11 DIS_SSC 5 N 0b 23 @A, R as ik LA & 0 it i =047 , WIS 2 . tbsah |, 4
DRV8461 it & i FH GPIO %1 TAEW! |, AU HZEH .
HL Ik sl s, DRV8461 i H = Ml thzk . P 7-37 A1 7-38 JEIR 1 PN EBE 7 I B R i fip 25 i)
PG 25 B ORI 28 o BB B OMHZ A1 11MHZz 2[R LA 14 M KSR L,
R, PR B 20 T2 AR A AR L |, EER I 2 AN AT AR

DIS_SSC 1b X 0b

Digital Clock — 12psx14=168ys ~——— 16.8 us -«
FrequAency | 1.2 s | |

' - ' L 11 MHz

10 MHz Triangular Modulation

- 9MHz
| [ | |

— : >

Spread spectrum ON

B 7-37. AT B = A1 R

Spread spectrum OFF

DIS_SSC 1b X 0b
Charge Pump > 28usx4=112ps <—>: 1.2 ps ‘*:
Frequency | |

| |

416 kHz
384 kHz
357 kHz
333 kHz
312 kHz

Triangular Modulation

v

Spread spectrum ON

& 7-38. HATIRAT AT =M B

Spread spectrum OFF

7.3.19 4P K
AT e 4B b B YRR R . BT AR R . B R . TR S B AR . eAh | TR SPI B AR
T B E AT B o et ik i A i A B A3t 2 A R
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7.3.19.1 VM R /&8 &

Tei VM 5] SR AT PR 2 UVLO FRERIEHE LT -

o HSSEEHATE I ( SBHA)

o Hfi R SR

* nFAULT #{EKEN AME

2 VM HERE 2 UVLO BT fE CL B, Bk B IEHi4T ( LIRS S A ) .
f§F SPI#: 10 TAER) | W VM 51 RS ZE UVLO FREBIME L ELLT |, HE T Vrst 8L VCC UVLO ( 1|
7-39 IR )

o A[HEAT SPIEAE HB BT NIZAE 2L

* FAULT #1 UVLO fr#fis%sEl 1b

* nFAULT 5| i 9K 3l Ak fLF

EXFER T, W8 VM R E 2] UVLO T+ BE & PLE -

* nFAULT 5| BIBORE L ( B bRz B 4MHRHIE )

* FAULT 47355 0Ob

* UVLO HM{R#:8i7E A 1b , HFiEid CLR_FLT {28k nSLEEP & A ikt H ke v ik

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

Vuvio falllng —————————————

VRrst UVLO reset
or VCC UVLO

|
|
|
SPI available : SPI available SPI available
Digital Alive I Digital Alive o ?F;St';alsa:'t\éﬁmg
Ve | ' u
Dovie Staus | OUBUS g | Qunts 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
& 7-39. HoIR L R A 2%
2 VM 5| 5 R T Vret B VCC UVLO B (& 7-40 iR )
o NSCHE SPLETE |, B MG
* FAULT #1 UVLO f74 Ob
* nFAULT 5] 4 T & o
EE??J:EEH‘T , ﬂl]% VM %Eﬁﬁ VRST EEE .
s HFNELNEH
* UVLO {7 ffFF7E Ob
* FAULT 2 %R 1b
* nFAULT 51 b R
« X VM HE#BE VM UVLO EF+BIE R
- FAULT {742} Ob
- UVLO {7 fRFFTE Ob
- nFAULT 5| B $i &
54 R 15 Copyright © 2023 Texas Instruments Incorporated
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VM Voltage ,
Vywio rising
Vyvio falling

Vgst UVLO reset

|
|
|
|
|
|
|
|
|
or VCC UVLO : :
| |
| |
1 1
. | ) ; SPI available | .
SPI available | SPI available SPI unavailable S > | SPI available
Digital Alive | Digital Alive Digital Reset g'étl"a: Ah‘,’ez | Digital Alive
. Outputs switching ! Outputs Hi-Z Outputs Hi-Z utputs Hi- ! Outputs switching
Device Status CP enabled | CPdisabled CP disabled CP disabled | CPenabled
UVLO, FAULT bits 0b*  1UVLO, FAULT bits 1b |~ UVLO, FAULT bits Ob ;"A\(JLS ‘;‘_‘t?g | UVLO, FAULT bits 0b*
NFAULT high | nFAULT low nFAULT High i | nFAULT high
1 1 »
Time

* FAULT bit will be Ob if no fault is present

& 7-40. HLJE E R RN 2%

7.3.19.2 VCP X /&8 (CPUV)

Jo VCP 5| JH s AT I f 22 CPUV HELLF

o WESHATE L (mEE)

* nFAULT 5| f#t Bk 3 Mk

o HMEARFFERRES

« T SPIMA , FAULT #1 CPUV fii# %A 1b

VCP RIEZAMHK)G , #8182 1EH 1547 ( LIRS #5147 B nFAULT 518 ) . CPUV ADERHFF7E 1b |
B #iEid CLR_FLT f78% nSLEEP & f7 kol Hid 4 o~ 1k

7.3.19.3 Z#EHEJ | L (I (POR)
Joit VCC 5| i o AT B P& %2 VCCyo BIMELLR

o HCEEHPTA R (B )
© ARSI

NFAULT 5]l F AR+ VCC UVLO. VCC RIETIEHRIE , LIRS 25K B LW isiT.
B p R SPI 0 TAER -

+ —H VCC #it UVLO #{f , NPOR f7st & A1 341174 Ob.
* NPOR &fREEARE , E@JLL CLR_FLT £z 8% nSLEEP & A7 ik & A1k .
« FHJ5, —HXAH CLR_FLT #74 , NPOR st <> HE8i## N 1b.

Kl 7-41 fE7= T VCC UVLO J5 %,
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65V J
4.5V
NSLEEP
vee uvLo
H-BRIDGE, [ enasLED
CHARGE PUMP,
DIGITAL ] oisaBLED
DVDD

+V

nFAULT CLR_FLT
NPOR | ‘

& 7-41. Z4EHJE POR

7.3.19.4 15 R# (OCP)

{FE MOSFET _L (A5E40L FE Jt PR i) H 26 38 e 7% [ Wik A 3K 50 o PR i 3 5 MOSFET [ HE . 1 SR 12 H L FIR A1l ) 4R 2
BB tocp , TS RGN 313k 978 i 5% .

o P H B MOSFET #4524 H

*  nFAULT #% 3K 1% B

o HMIRAFFERORE.

- i SPI #10 T/ER -

FAULT F1 OCP fz4fifi AN 1b

XtF xOUTy 2 VM 458 |, MM OCP_LSy x fii2x74A 1b

X xOUTy F 46 2% , AR OCP_HSxy_x {74784 1b

TOCP A7 %t ik AR 470 A 0 Fik ol i () 3R AT G e

SRR P AE R R A N I21T - B R A B3 . 2 SRRl S T e AR
7.3.19.4.1 SFE kM

TR R A

© KT HW 1, ENABLE 51 A 4500 B

« XfT SPI#11 , OCP_MODE £ 5y Ob

EZMHERT , —H OCP &1k , #sF &N CLR_FLT 4+ nSLEEP &4V kel N Lo 5 1k & 1E % iz
1T

7.3.19.4.2 BFHER

EiEFa s ERES  HHITL N IRE

o T H/W £:10 , ENABLE 5| IA G0N E ST (> 2.7V)

« XT SPI#10 , OCP_MODE {5y 1b

FEZMRAT , L trerry MH HERER ARG 810K BaRR 1ILH 24T ( FBHLIRBh&E 17 HRE nFAULT
S -
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7.3.19.5 SLERI

14/ SPI 22 3iz47H) , DRV8461 LRI iE 6 .

AL SR I S S ST FURGEE D2 (M B ARSI R, Wil 7-42 s . X Fa8oiml , &
RN 55 il (B 2 90° Al X T4 KSR it , ML BRI LI S KHAERE AT, BB 354
SR AR o SRS I AL R A L TR R R SRR 2 R Y S LB 3RS, DRV8461 W el B r AL B ok
A L B R i is 5 o

Motor BEMF
Winding G t (A,
rHHHHHH-

Motor BEMF (V)

Partially Loaded Stepper Motor

B 7-42. @i 2 LR B S AT R A
SRR M FRAE LU RO A A

Z R N E ] SPI 2103847 (MODE = 1)

S g A A B e AR 8Bz ] (DECAY = 111b)
EN_STL & 1b

RIFAE R (UVLO. OCP. OL. OTSD %) .

GEE A E I B PWM QW ] ok BL BB JHATT B i R R 2 181 S B3 55, IF A il — RO AR TH i 2
%, %23 TRQ_COUNT #ifrden. TR , TRQ_COUNT fHAER KHFEEE L5 ML H L. PRI AL
R TE . BMESRBIE L e D iR R agAT |, AT UG I Lo

TRQ_COUNT Kyt 54 B Bl WA B2 EA RIS T FH{H . TRQ_COUNT ZF A7 dy BN FL A HH o
—. BHEH TRQ_COUNT 5 STALL_TH @47 LbHE , dn SR A B SR 00 , 278 A2 B 3 FE R I 2 A
st FRBAF SR

T3 ENL , TRQ_COUNT ¥ oNdEZE E . ML R HOR &R, TRQ_COUNT W43 2 5 AT F 460 2% 18

o WERATATE% TRQ_COUNT [&Z R BI{E ( HH STALL_TH ZFf78sRn ) LT, 28R R I 2 5 .
* STALL. STL il FAULT A2K7E SPI a7 A7 #% #8478 1b.
* STL_REP f7# il RiE k5 77 .

- R STL_REP 4 1b , MG 2| , nFAULT 51 B9 3-8 R HL

- R STEL_REP A 0b , MBI A ]38 , nFAULT 5| JEI- 5 Cr 47 i HL
EIREE DT, BN S ess . JIGE KM o BB NLIEE NE T EH B AR RN | dile 2Rk 508
P HbRFEH . 2ilid CLR_FLT fi78% nSLEEP & {7 ikt & HiE bR S5 a4 5, nFAULT $5 8l B ot B s 25 47 2%
BHE R

Motor BEMF
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AL 26 P8I BEL BT = AT R 2> 380 TRQ_COUNT {%. TRQ_SCALE fi7 fo 4%t = TRQ_COUNT 1 , LAME FiE—
AL,

o WIRRYIHER TRQ_COUNT &/~ T 500 , Jf H. TRQ_SCALE £ 4 1b , Il TRQ_COUNT % H 27 17 %41 3 A
8.
« % TRQ_SCALE £}y Ob , TRQ_COUNT & 84 Fik vt A K E .
T R T A R E -
o AR BLEE % TRQ_COUNT #i i 7E A 18174 S IAT MRS AN STALL_TH £z,
o ZEERTUME R B sh il 2R S i Rk 2R S R R, an R AT
- FFEESIZ AT, ERAR LA R H AR . 1520 7E B LS SN R B el 1 B 2 ) S T R
- @I STL_LRN 7% & N 1b JFih%E 2.
- FIIBITHML.
- SEfF 32 ANHSAW  ibIKBhEE T fa AL
- iEHALR
- SR 16 ANHSAR  iRIKEhEE TS IHE L
- WS SIRY) , STL_LRN_OK 74345 %9 1b.
- RIEBRE SN R E TH ORI S L B I, FRAAETE STALL_TH #4783 h

INEZNEEES N a-C i i R

58 R 15 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRV8461
English Data Sheet: SLOSE98


https://www.ti.com.cn/product/cn/drv8461?qgpn=drv8461
https://www.ti.com.cn/cn/lit/pdf/ZHCSRF9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRF9A&partnum=DRV8461
https://www.ti.com.cn/product/cn/drv8461?qgpn=drv8461
https://www.ti.com/lit/pdf/SLOSE98

13 TEXAS

INSTRUMENTS

www.ti.com.cn

DRV8461
ZHCSRF9A - DECEMBER 2022 - REVISED OCTOBER 2023

{ 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

v

DETECTION ¢

SPI WRITE
Re-learn TRLA - Ox CTRLS, 6 = STALL_TH
»|  cTRLa=0x3C
Set Desired VREF CTRL4 = 0x1C
Set Desired VREF
EN_OUT =1 EN_OUT =1

Spin Motor with
desired DIR, STEP

v

Stall Motor for > 16
Electrical Cycles

v

SPI READ
DIAG Status 2

YES, Learn
Success

Stop Motor
Remove Stall
Clear Fault

Clear Fault *

Spin Motor with
desired DIR, STEP

I

Spin Motor with |[€@———
desired DIR, STEP

nFAULT = 0? nFAULT = 0?

SPI READ SPI READ
Fault status Fault status

Other Faults,

Take action
YES, Motor YES, Motor
Stalled Stalled
Stop Motor Stop Motor
Clear Fault Clear Fault
Clear Fault Clear Fault

YES

nFAULT =1?

EN_OUT =0
Investigate Fault
Condition

A 7-43. REZIJHREE

EN_OUT=0
Investigate Fault
Condition

Copyright © 2023 Texas Instruments Incorporated
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AN, BT RS AT BORER HE TR RRE |, BB SRR AT RE TR AT . i, H LR AR
24 Fe| HL P B DL AR v SR AR RS AT I, AR VAT RE BN (AR, JF HARE TH S R T 1M 1 22 5+
FIREAR /N ERXFMEOLT |, WA B B3 3] J5 ik P BT AR 7048 A 2%V Bl N O A T o
HAETHC, R BE B T 5/ MR E T U SO R T 8] 6 v TR

FE— g PR SRS ) SR T BB FT REANRE TS 708 & HL A B ol R 2 LG I AR A 1T 70 BER T 10% I, 9 ERT 3R
PR B -

#iE

o AT EVEROR TE L PWM SEBTI A 1) s B34 . SRS VR IELL . O T A
WFTHETAE | MRS % 5, DEREMSE s A S W IRIE I S L ah#A . AL e F s | 5K
IR S I TAURG I T 5 04 S L T Bt R

o CMIMFE DI EN_OUT {78k ENABLE 5| I ZE AL ( H M BHAS ) BE NS BN ; Biag Y
SFE A CLR_FLT MR PR R I | A I Mt T g S pibric . X2~ TRQ_CNT &
P T STL_TH MMERTTESRBINA . BT RE S |, nFAULT n]RES PRI T (Wi STL_REP =
1b) , FFHFHFEH —A> CLR_FLT KB HURHE M= AT nFAULT 5|l X nl@ i LR 7 SR E R ¢

- RGN S S E A (A4S N EN_OUT = 1b Jff# ENABLE = ## & HF)5 , 465
AN EN_STALL=1b)

- AVAE MR AL TIOE B O R H CLR_FLT #ir4 LA Mk b 4614 J5 4 5 3 STEP Bkt

o WIRH TR R 2R 1 S L S S BT IR, SR I AT B Tk T FE
TAE , BN TRQ_COUNT I AR e F-nl REbh 28 sl . ] LUl 2575 2R 18] F i J8 JF SRS 25 A A IX
— o TN Rk B R A AR IR SZ YR Y | I HLIE 5% 0% AR IS B BT AR R, U S
ATEEHL AR, R e T e al A R T S BB T N = AT, T RS N B T RE TC v AT A
HIZAT .

o WS EN_STL =1b I Hi& 5 H T Ba0HAE |, 24800 2] LI E RS | 2RI e
ATQ_TRQ_MAX.

o W EN_STL =0b JF-H/GH 7 HaHE , W BEALKER |, LB ERS%8 ATQ_TRQ_MIN.

7.3.19.6 FFE5 7 #1200 (OL)
Rl ESIPAR Sk a
- HEHLE TR -
- TR 2 B R B R R R BE (loL) AR
o YHHLAETIREPIRS T -

- IR A E 0 AR BCER g BTFELT
o AR IR EOLRR S [AD R T A A N 1] (toy)

LB OhAd ] SPI 32 S 4T I , EN_OL 744250 1b A #8 5 F T B fA k6 .
FF % A7 A 18] (toy) BB 7-27 FiR
R 7-27. FFE{ G EAG I B 5]

®o OL_T BK top (ms)
H/W #:1 ANiEH 60
00b 30
SPI #:1 01b ( BRIME ) 60
10b 120
60 R 15 Copyright © 2023 Texas Instruments Incorporated
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— EURHIN 2T % S Bl

* nFAULT & #hifik.
o INEREIMER SPI D TAE -

- OL I FAULT A 4lifER 1b
- WS OL_A f7y 1b , MIFEBIZE4H A 7E AOUT1 A1 AOUT2 2 [A] Hi BT 4 A7 4% e
- BOUT1 #1 BOUT2 2 [a] i BT % fh 4k i <= fs OL_B 125K 1b.

LIFBR SRR R, BT VB T8 R BC B O E ] HIW #2182 SPI%EH .
A IC E A HIW 2 1 HT B BRI R

« N ENABLE 5N ZEE B, nFAULT #5537 BRI
« i ENABLE 51N ERERS |, MITE NN nSLEEP & A7kt 5 2R nFAULT .

LA E VR SPI 1 BIT B A BRI 2RI

« W OL_MODE 174 1b , WISZBIRE A nFAULT . X 243 it CLR_FLT £78% nSLEEP &4 ikt A Hi 75 Bk b i
A5, WE AR 1) OL A7 A1 DIAG2 2347 et ) OL_ X fir A 2 i35 4 .

« 4% OL_MODE £7Jy Ob , M#EiE it CLR_FLT f78k nSLEEP & A7 ik & &R ar 4 )5 , nFAULT Btk f&
Br BRI

AT L A O RS SR, T R A B T B
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Kl 7-44 FIIE 7-45 43 JEon T 2k B8 A RIZRBE B 430l 1 B B 1RO B SR AR o FF 6% 70 a8 RE 00 B 1) ol i % o B K
60ms , OL_MODE £7 % 0b.

MR AL AOUT2. £kl A it £kf8l B Hijii. nFAULT

& 7-44. £X18 A FTEE SR
M EBITRIAZ - AOUT2. ZB1E A . £kB8 B Hi. nFAULT

& 7-45. £:F8 B TR 3k

#iE
o (ERFEBIERRRAT , OGS LA TS SRS A AT T B S EGRR A I . G R EEALAL TR L
WA, WIASSCREIT 38 I -
o RN BT DR -

- 2R ENABLE 5124 i T Eh 2 s PHAS |, MIETF R 73k AF I 25 )5 ] nSLEEP &7

Jok
- 4 OL_MODE M 1b ¥k Ob 5 EN_OL M 1b Bk Ob |, TUIFEFF B 61 8 203 2% Ja N FH i
M 4.

o CHERHE R ESHHRE RIS OU N TARRS |, G SR TT B S B e, ML RSN S
TRQ_DAC HHXf BRI »
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7.3.19.7 A #EE (OTW)
fit.

0 S PN AL P AR e e A R 5T (Torw) » TGN 381 5 #hs
LRI E] OTW I

DRV8461
ZHCSRF9A - DECEMBER 2022 - REVISED OCTOBER 2023
A

Pt =
OTW 1 TF <4 E N 1b

A SPATEMILALERAE | I B2 9kEiz1T.
FLAT AR DR 7 A ROIRAS -

o AN YR SPI B BT | A SRS
% TW_REP 7 1b -

- WKL OTW , nFAULT £ Fr A%
- FAULT f7#4 1b

4 A IR 25 G T P4 IR £ (Tvs_omw) I, OTW Al TF 222 E1 83T
7.3.19.8 X H7 (OTSD)

U SN A%l B R IS RO IBTBR B (ToTsp) , WISl 2 SCWT . A il 3 FASK T
255 H M A MOSFET

* nFAULT # 3K MK

© MRS HEEH

R SPI B0 TAEK

- FAULT. TF 1 OTS fr# ¥ E N 1b

7.3.19.8.1 Gi7E kT

WIS HIW £ 10
WA SPI H20

AR AR AT AE A R OB I8 4T - BRI F B B i aefh SCRrsh & B Bk = A
SLEF BT R MR

. IE47 , W ENABLE 5| I8y i BELAS
1217 , i) OTSD_MODE J% 4y Ob

7.3.19.8.2 AFER

ST, S50 B 2l R PR E IR (Totsp — Thvs_otsp) FIRHIMALL G |, #fF &£ nSLEEP &
ARk ECR BB R R R IR R I8 1T

FEF A ERE , HHTU T IRE

X HIW #:0 , ENABLE 5| A 40N 2 4 S HF (>2.7V)
%+ SPI#%11 , OTSD_MODE {75 A 1b

B3t CLR_FLT £78% nSLEEP & 7 fikyh & H i B iy 2 Mk
7.3.19.9 BJEH I

FEIZIEA T |, 2500 b 2 1 A s BRAE I 23R (ToTsp — Thvs_otsp) AT IIMELL TS | SRR S 1EH
HLBRZN 883547 HBE I nFAULT £68% ) - 24%H] SPI B 10 TAER |, TF F1 OTS MiARFF8I7E AN 1b , Faam KA it |

1T (H
M5 ADC £ W 2 it in ) e HLBK Sh 2% 1 FEL YR FL K, IR CTRL14 57288 VM_ADC 7 iz . BRAE N
01011b , Xt 24V,
1% FEY HE T e ] T S p i ) 28 TR AR, 7 v A Y5 L AR e T e R A F LR B 2
7.3.19.10 nFAULT #/4
StF 3.3V 5E 1.8V _Edy , U AER — NS ER R

Copyright © 2023 Texas Instruments Incorporated
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Output
Es

& 7-46. nFAULT 35| i

nFAULT

7.3.19.11 FEFE 1L 4
R 7-28. WAL E
=S &M (A= R H # Z2R i 2 S EERE i WS
nFAULT/S X
VM &K JE (UVLO) | VM < Vyyio — Pl M 2H A =X DA VM > VyyLo
VCP X JE nFAULT/S
VCP <V — 2 : : : VCP >V
(CPUV) cPuv Pl ZEH TAE TAE TAE cPuv
o VCC < .
PR POR — SPI A 2 H A g |VCC>VCCyyio
VCCuyvio
i .
OCP_MODE =0b/ | nFAULT/S | Th T i iﬁé;‘;ﬁ?
ENABLE = gifil PI - MOLEER SR
i (OCP) | lour > loce o
OCP_MODE = 1b/ | nFAULT/S HEhER :
_ A
ENABLE =1 PI A Lt s LAE tReTRY
LM =
OL_MODE=1bl |\ i1/s ,
ENABLE ol T T T T 3
=1
TF % £ %% (OL) R 2] 25 4%
OL_MODE = 0b/ Bif7 : CLR_FLT/
nFAULT/S -
ENABLE oI Tk TAE T T4 | nSLEEP & fzfik
= =& I
e STL_REP = 0b SPI T T TAE T CLR_FLT/
G s T s
R e g AFAULT/S NSLEEP %2k
(STALL) STL_REP =1b Bl TAE TAE TAE TAE L
TW_REP = 1b NFAULTIS THE TAE TAE TAE %
EE OTW) | T)> Tony _ Pl H3h: Ty<Totw
- Thys_otw
TW_REP = 0b SPI THE T THE Tk
1 .
OTSD_MODE =0b/ | nFAULTIS | - T Ti %J‘STT_E';PL;E;;/
ENABLE = 4 PI - - ‘ " s .
7
KW (OTSD) | Ty> Totsp
&[i}] N TJ <
OTSD_MODE = 1b/ | nFAULT/S . - T T T
ENABLE = 1 PI - - oTSb ©
Thys_oTsp

7.3.20 2 ThERIER

7.3.20.1 FEAREER

24 nSLEEP 5| BINK HFEI | iz skt N ST EIR R . ERERERT |, Mo H TG N3 MOSFET.
DVDD faJE#%. SPI flH % . UAUE nSLEEP 5| Ji_E /) R & 2 )5 it 25 tg gep IR |, #8447 REHE N R R AR
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o WHE nSLEEP 3 HIAS NE T |, i8S H 0B B R R . BIESLT twake WIAZ G |, 8844 G841 4
M HES

7.3.20.2 Z/FHEA

ENABLE 5|0 T8 I a2 A i 24 . 24 ENABLE 519 RPN, St Rsh s 28 (s ) -
SPI # M TAERS , EN_OUT £t ] il T- 25l th 3kzhds |, ik 7-29 . 23 EN_OUT £izh Ob I, % th 3K zh 2%

SR (A ) .

3R 7-29. )i I BEE AT IR Bh 2R I %1

nSLEEP ENABLE EN_OUT H #F
0 X X &
1 0 0b &
1 0 1b & H
1 1 0b g EE|
1 1 1b Ja H
7.3.20.3 T/EHER

7E LRSS R 8 izt

* nSLEEP A& HF

* ENABLE 5|0y 5 FHAS B2 4 & f 1
« X%F SPI#11, EN_OUT =1b

« VM > UVLO
WIRAEL TS twake BHEIZ G, 24 A AT o4 AT v 4%
7.3.20.4 nSLEEP E 1Vt

B T IE T nSLEEP &AL MK & RR . K 1) 96 FE L Z0(E 20us % 40us 2 18], 413 nSLEEP 7F 40us &
120us RIS ] Y AR FFC LT, 5B |, (HE A ATRE 2 oe W , A rTRE AR |, i 7-47 Fion. ZE Ak
PRR S H fp 28 B A Th e B IR S

SLEEP
- 20 ps 40 ps 120 ps
| | |
: All faults cleared : :
’ . Device shuts down (goes into sleep mode,
r_device stays active_’r—A" faults cleared, device may or may not shutdown—br— faults cleared by default)
: : :
| | |
| | |
| | |
| | |
| | |
&l 7-47. nSLEEP £kt
7.3.20.5 ZjEEREAI
F 7-30. gL A
A RE H#* | DVDD /&% HATIR S BERS bk
4.5V <VM < 65
i AR = v nSLEEP 5| =0 ZEH ZEH EEH ZEH ZEH
4.5V <VM <65 NSLEEP 5] Jjl = 1
T T T T T T
fF \% ENABLE =1 H EN_OUT = 1b fe fF e fF fF
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® 7-30. RIS (%)

%1 [ H #F DVDD 7 k5 HfTZR SEER bLik S
4.5V < UM <65 NSLEEP 5| i = 1 ‘
2 v ENABLE 3| = 0 5 3 TAE TAE TAE TAE
EN_OUT = 0b

7.4 Jaf2

7.4.1 BT O (SPI) EfE

MECE AN SPI R B ATI |, AR XTI 4 KFEEE , T RESIRE. B35, LT
B E S . AT SPIIML. fir & 45 DL ISR AR w745 . SPI{E HArfEl T igtr , JEH v LliEn
LR RGBS P a5 %

© AR

© JMTEENZA B iR

o BT (SAERE ) RN B B ARG

7.4.1.1 SPI #4z(

FATHAE A (SDI) FaE—A4> 16 iy, Bl 8 firdn 4 (A1) JAik 8 fikidls (D1). #ATHdEMm i (SDO) & 8
PR wrAras , A A RS fa7s (S1) , JEER— MRS 797 (R1). K 7-48 JEoR 1245/ SPI H AR a) 45
Z[EHIHE P8 o

nSCS

Al D1
SDI

S1 R1
SDO

& 7-48. SPI #3X, - brifE “16 A2 ]

R e LR 2648

* Y4 nSCS 5| A MK P A PR, SCLK 5] A UMK HL

* nSCS 5 JHIFE 2 8] ) = BT 8] 2220 ol 500ns .

* 4 nSCS 5| g h JyE B P, SCLK A1 SDI 5] il _E AT (5 5 &0k 4k 2% | I H SDO 5] jiikL T & BHAS (Hi-
Z).

o AU TEEN) 16 A SCLK B, brEMiIH S A B R 80 , T EHE “n” DNIME SR EEmT |, 220
#4716 + (nx 16) > SCLK A , HEA B BN, A hiE R (SPI_ERROR) , 125 A N#HAE |, WK
a4 2

o KREZMR SDO L% &1 SCLK 1 LT AE4% |, 1 SDI 1%k & A 75 SCLK 1 ’AN R B3R

o IEA S (MSB) G AFIFLH .

s XWTEMY, TASTESANRA LS 8 a4 2 J57E SDO 51 L&t .

SDI i ANEHE 7 KA 16 £, WAL R, sk 7-31 Fiow -

o AT (W 84L)

- MSB fiifanmizial ( o TAsifEmi , 2 B15=0) .
- MSB 5532 WO , i~z i el 5 NE1E (2 B14 , 5N =0, 8 =1)
- JEER 6 M6y | A[5:0] ( £7 B13 £ B8)
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o BT (BE 8 1)
- o 8 i nEE |, D[7:0] (£ B7 2 BO ) o X TizHUfE | XEA@ W W ERNTE , AT 5ANERE
XL AL T 5 N Sk B A7 A B (R
% 7-31. SDI - FrifEwikg R
B Hihk ¥
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

0 WO A5 Ad A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 DO

SDO #i i #kE 7K oN 16 £, A& LA A&, s 7-32 Fiow -

o REF (HT 8 L)

- 2/ MSB fisabl um - (B15. B14=1)

- DUF 6 fisk A ff7 74 (B13 £ B8)
o WREFN (WG 84L)

- fJ5 8 i (B7:BO) Nz EUEAE ZL A 1) 25 4728 IR M BT 5 (W0 = 1), B NS A2 B AN 728

B 28 (WO = 0).
% 7-32. SDO %y H #8744
s Eie
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

7.4.1.2 JH TR 7EEER B HIZE 1 B #ras 9 SPI

B Z B ER RS, T CME s T g e . an SR EAEAE AT BRI IGO0 T8 “n” DS R
s, LA nSCS SRk B #6151 “n” A~ GPIO BEii. R, WA A fEREmC & | Wnl A 5ok
nSCS Lk AERL L a1t

7-49 R T = AN LR AERETE sOE RN (0 4t . U2 A8 S A sl SE S, R E AT GPIO
Ho

Commander

M-SDO [ SDI1 ] DRV8461 (1) 0 SDO1/SDI2 4 DRV8461 (2) 3 SDO2 / SDI3 0 DRV8461 (3) I:|§DO3

Zf—g
M-nSCS [} .
M-SCLK

M-SDI

]

&l 7-49. FESGIEEE HER A=A

BEH AR — A E LU TR U MCU i, DLEAT =48 fFICE « 2 7#i#rk (HDRx) JiR 3 7t (Ax)
JAER 3 AT EE (DX).

£
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nSCS | |

|

|
—IHDR1|HDR2|A3|A2|A1|D3|D2|D1I—:—

SDI1 |

|

|
—|S1|HDR1|HDR2|A3|A2|R1|D3|D2|—:—

SDO1/8SDI2 |

|

|
—

|

|

|

|

|

——— s2 | st [wori [rore [ a3 [ e [ i | bo
SDO2/ SDI3

——1 s3 [ s2 [ st |romi [Hore| mo [ R2 | mi
sDo3

|

All Address bytes All Data bytes
reach destination reach destination
Status response here Reads executed here Writes executed here

K 7-50. #H =/ 2841 SPI

i PR ER S, MCU 21281 7-51 H Fos A BB w45 &, DMIERET 3 SR FICE - 3 71PIRE (Sx)
JABR 2 PR E R 3 TR (RX)o

nscs | [
——{Fom [ [ m [ & [~ [ o [ o2 [ o b—
(= [ = [ s [mom[mom] m [ [& }——
& 7-51. AT =AM SPI HdE 751
PRk P A ST IERN S REER DA DRSS RS 2 SRR g (nSCS) 15 5 1 LTI

THERITA S F RS 735 . Fnsk{B NS £ NO 2 6 i, THI T BRI 8os . S eiiEm L v T
B 63 M afto

HDR2 %7728/ 5 4~ LSB A FEAL , MCU 1] LU F X Se 7 ke ff 58 A T ik iE B2 1 52 B vE . XA MSB |, ik
FEHWALL 1 A0 I3k,

HDR 1 HDR 2
[ o [w[w[w[me]m[w] [ o ar] ] x]x]x]~]
I . |
l I . |
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. tpkFH

WE TR RE PR 2 1F SRR W A2 8 A SCE S, A MCU AN J5 3l B i 4 BT AR AT € 25 F
BGRRRIR S . IXAEAT DUOREE A T MCU AR R A &, IF0E R G0 BOmHf € 230 AR iC R 26 T
A MSB |, REFIATLALL 1 A1 TF 3k
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— 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

& 7-53. #5k RE. MARIFEEATHAE
MHE B AR, Bl T SRR IR T BUR BREE MRSk ORI E H SRR AL E . flin, R
SRJE UL HDR2 575 .

HRAEPIASIRE 77, Bl v] DL € oA TP 028 M B . RS HDR2 771, udls ml LARA s B b ig % 1 204
B fFo IXKE, B OUR AR OGO HE AEE T BB L b X b, IR Sed HAb Az . iZ PP SRVFEA G IN R G EIR
B OL T N EE B2k 63 AR AL TE PR IFEAE .

XFT AR, MBI I RFEAAE . B 7-51 hEIRIHRE T (R 2 R3) R R KA AE AR N A

it 3 SAFECE A, BEFPIEHT 2 R HDRA 735 Z A e il IS 575

nSCS N\

—

SDI X MSB

X

LSB

| |
| |
| |
| |
| |
| |
| |
| |
| |
SCLK | |
| |
| |
| |
| |
| |
|
|

X

Capture
Point

Propagate
Point

X
|
|
|
|
SDO z XMSB
|
|
|
|
|
|
|
|
T
|
|
|
|
|

7.4.1.3 JHTIHTHERIZ1 B #ras 49 SPI

& 7-54. SP1 4%

K 7-55 J@7n T DAIEATHC B IEH I =1 DRV8461 2%1f.

X
|
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Microcontroller

DRV8461 (1)

DRV8461 (2)

nSCS

SCLK L

DRV8461 (3)

SDO3

nSCS

SCLK 4

M-CS1

M-CS2 >
M-CS3 >
M-CLK >

M-SDO >
M-SDI <

7.5 AR

R 7-33 B T A HIAF il A WU A A

AN

& 7-55. LIGHTECEEZ K =845

R 7-33 WA BT A AE A bk R R A R B AR T, IR

#£ 7-33. WAL

ki 7 6 5 2 1 0 gl Hirhit:
FAULT FAULT SPI_ERROR UvVLO CPUV ocP STL TF oL R 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 R 0x01
DIAG2 STSL oTW oTs STL_LRN_OK STALL LRN_DONE OoL_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_COUNTI[11:8] 0x0B
CTRL9 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 O0x0E
CTRL12 EN_STSL ‘ TSTSL_FALL[3:0] ’ RSVD RW OxOF
CTRL13 TSTSL_DLYI5:0] ‘ VREF_INT_EN ’ RSVD RW 0x10
INDEX1 CUR_A_POS[7:0] R 0x11
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
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R 7-33. WAFBRGY (42)

FH 7 | s s [ 4] [ 2 1 B P
CUSTOM_CTRL1 RSVD EN_CUSTOM RW 0x16
CUSTOM_CTRL2 CUSTOM_CURRENT1[7:0] RW 0x17
CUSTOM_CTRL3 CUSTOM_CURRENTZ2[7:0] RW 0x18
CUSTOM_CTRL4 CUSTOM_CURRENT3[7:0] RW 0x19
CUSTOM_CTRL5 CUSTOM_CURRENT4[7:0] RW 0x1A
CUSTOM_CTRL6 CUSTOM_CURRENTS[7:0] RW 0x1B
CUSTOM_CTRL7 CUSTOM_CURRENTS[7:0] RW ox1C
CUSTOM_CTRL8 CUSTOM_CURRENT?7[7:0] RW 0x1D
CUSTOM_CTRL9 CUSTOM_CURRENTS[7:0] RW Ox1E

ATQ_CTRLA1 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
ATQ_CTRL7 ATQ_LL[7:0] RW 0x25
ATQ_CTRL8 KP[7:0] RW 0x26
ATQ_CTRL9 RSVD ‘ KD[3:0] RW ox27
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 0x2A
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_DACI7:0] R 0x2E
ATQ_CTRL17 RSVD ‘ VM_SCALE ’ RSVD RW Ox2F
ATQ_CTRL18 RSVD RW 0x30
SS_CTRL1 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 ‘ $S_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_ADCI4:0] ’ RSVD RW 0x3C
BRI R R 2 I i il NN R BT, 3R 7-34 o TIE TG o U R SR AR .
F 7-34. Y RAUAEE
Wi R |5
B
R E B
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7.5.1 REFHHE

R 7-34. FRIRBIRAD (4L)

D ) |55

BAKH

w w EX

SRR

-n | [ SRR B ME

AR A 47 28 P T4 5 0 RS . SR 95 17 92 L5 17 08

% 7-35 B TIRETFAF AR A S WU T A7 4% . R 7-35 R A 1 A 27 A7 d i B b ik #8 SEAR hy O B PR A7 B
7o, HAANAB RN

R 7-35. REFHFH/ILCER

Huht HARRLTR H
0x00 b 4R
0x01 DIAG1 Tk
0x02 DIAG2 3|
0x03 DIAG3 e
7.5.1.1 FAULT ( #4f = 0x00 ) [£2/ (& = 00h]
K] 7-56 iR T HEUIRES |, & 7-36 etk AT T4
i
IR R 25 17 45 L5 3
K 7-56. M A7
7 6 5 4 3 2 1 0
FAULT SPI_ERROR UvLO CPUV OCP STL TF oL
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
R 7-36. MIEFARFZEUH
fir FEB il BRME WE
7 FAULT B Ob 98 AT AT A S, FAULT 234 b 76153 TAEMIE | FAULT £z
5 0b. 24 FAULT {39 1b i, nFAULT 3|43 Fhi. 751E % TAERIT |
NFAULT 51 B2 R i
6 SPI_ERROR R 0Ob $aor SPI VMR | il SCLK Bk i |, 8t SCLK , B
nSCS MEHL . SPI_ERROR 27 Bk 25y 1b , 3+ H nFAULT 5]
S IREN R T o PR 2 | I AL E@id CLR_FLT frak
NSLEEP & ki /& it M i dn 05 | S30RKHR S IE #1647 .
5 UvLO e Ob Y%A 1o I | FRAETE VR K R B E MO IR
4 CPUV R 0Ob Mi%AL A 1o B, FERA7E T A K M 0
3 ocp R 0Ob MIZAA 1b | FRAELE IR
2 STL R 0Ob BiZANY b I, R FEE LR L.
1 TF R Ob L (OTW) At #SL I (OTSD) HB L. 4% 1b I, Rl
i B
0 oL R 0Ob LAZAIH b B, FRAEE I ER SERE I
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7.5.1.2 DIAG1 ( #4f = 0x01 ) [Z(2A & = 00h]
K| 7-57 J&/n T DIAGT , 3£ 7-37 HXF bt AT T /48

R
IR [5] FF A7 s Bl O 2
K| 7-57. DIAG1 &/55%
7 6 5 4 3 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-Ob R-Ob R-Ob R-Ob R-Ob R-Ob R-Ob R-Ob
% 7-37. DIAG1 {728 F B Ui B

A FB B il BRME i B
7 OCP_LS2 B R 0b MiZAL A 1b I, FoREBE S| BOUT2 (KR AENRM FET kA7 7E i i i
6 OCP_HS2_B R 0b MiZAIA 1b I, FFIEREE] BOUT2 W76 sl FET L7Rre i it i
5 OCP_LS1.B R 0b WMiZArN 1b B, FoRIEREE] BOUTT MR AERM FET b AEeid it i
4 OCP_HS1_B R 0b MR 1b I, FFERE] BOUT [k 7E gl FET A7 e 3d i o
3 OCP_LSZ_A R 0b MiZArN 1b I, FoREBE S| AOUT2 [KEARAENRM FET 47761 i i
2 OCP_HS2_A R 0b MR 1b I, FREREH] AOUT2 ik 1E sl FET A7 63 i e
1 OCP_LS1_A R 0b WiZAIN 1b B, FoRIEREE] AOUTT R AERM FET bAEE i it i
0 OCP_HS1_A R 0b MR 1b I, FREREE] AOUTA Ik 4F7E sl FET A7 763 it e

7.5.1.3 DIAG2 ( #i1f = 0x02 ) [Z(2A (& = 00h]

K 7-58 B/~ T DIAG2 , 3 7-38 st b#E4T T4

R
IR [B] B A7 2 Bl o
K] 7-58. DIAG2 #7758
7 6 5 4 3 2 1 0
STSL oTW oTS STL_LRN_OK STALL LRN_DONE oL B OL A
R-Ob R-Ob R-Ob R-Ob R-Ob R-Ob R-Ob R-Ob
% 7-38. DIAG2 F {728 7B i B
A FB B it BAE Tt B
7 STSL R Ob MR 1b I, FoR B IELE LA 118 BRI 1T
6 oTwW R 0b %A b I, o B g
5 oTs R Ob %A 1b i, R B T .
4 STL_LRN_OK R 0b MR b I, R T ) .
3 STALL R Ob ML b B, FRATEE R L .
2 LRN_DONE R Ob %A 1b I, Fon A SIS S .
1 OLB R Ob Mi%Ar A 1o i | Fo BOUT LR 70T s S s p il o
0 OL_A R 0b MiZA N 1b i | Feom AOUT LRl 17 7E s S sk K ) o
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7.5.1.4 DIAG3 ( #i 1} = 0x03 ) [Z(2 (& = 00h]
K] 7-59 J/x T DIAG3 , 3£ 7-39 HXf bt AT T /r4H.

e
R[] 25 A7 25 B 2%
& 7-59. DIAG3 2175
7 6 5 4 3 2 1
RSVD NHOME CNT_OFLW | ONT_UFLW RSVD NPOR RSVD
R-Ob R-Ob R-0b R-Ob R-Ob R-Ob R-00b
% 7-39. DIAG3 ZF 7B
DA FE P v BRIME TiEH
7 RSVD R ob ey
6 NHOME R Ob MZALN 17 B, RORERRAL T YIS B AN AL E
5 CNT_OFLW R 0Ob MiZfA “17 B, Fox ATQ_CNT kF ATQ_UL
4 CNT_UFLW R 0Ob MiZhr A “17 B, Fo ATQ_CNT /AT ATQ_LL
3 RSVD R 0b ey
2 NPOR R 0b 0b = R Bl VCC UVLO ZHf4
1b = F R7E VCC UVLO Hifk 2 J5 , NPOR fi CL i CLR_FLT &
NSLEEP G4k AIE =
1-0 RSVD R 00b Re
7.5.2 T AR

IC P47 A8 I TREE B0, Rl A7 S

R T-40 B T HEH AT A U AE G AR WU T AT . 3R 7-40 HORA 1 A B A d i R bk A R D TR B TR A7 R
7C, HFAANBEFAERN .

R 7-40. | F AL ER

Hhdk AAFAR AR bzl

0x04 CTRL1 B
0x05 CTRL2 ik
0x06 CTRL3 Bk
0x07 CTRL4 =
0x08 CTRL5 ik
0x09 CTRL6 ik
0X0A CTRL7 HR
0x0B CTRL8 5]
0x0C CTRL9 5
0x0D CTRL10 5]
OXOE CTRL11 ]
OXOF CTRL12 =
0x1A CTRL13 ik
0x3C CTRL14 5|
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7.5.2.1 CTRL1 ( #4F = 0x04 ) [Z(¢A (5 = OFh]
K] 7-60 8/~ T CTRL1 , 3 7-41 Hpxf kAT T/ 4H.

s

1R[] 2 A7 2 BRI 3
& 7-60. CTRL1 %] /758
7 6 5 4 3 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
& 7-41. CTRL1 55| & 1728 7Bt B
fir FEB i) BRIME il
7 EN_OUT R/W Ob Ob = T % Y25
1b = Fifif 8 A
6 SR R/wW Ob Ob = # 4 _EFH/ B /9 140ns
1b = #ith EFH R R a5 70ns
5 IDX_RST RIW Ob AN b I, B A U E E A 45° , (EAE i SN A A
BN AR ZHE .
4-3 | TOFF [1:0] R/W 01b 00b = 9.5us
01b =19pus
10b = 27ps
11b = 35us
2-0  |DECAY [2:0] R/W 111b 000b = & %3k
100b = J& % 30% ZE;
101b = IB & 60% T
110b = & fE I 30 T
1M11b = B Re RS0 ]
001b. 010b. 011b = B {fH

7.5.2.2 CTRL2 ( #i4F = 0x05 ) [£02A /5 = 06h]
K 7-61 iR T CTRL2 |, 3 7-42 hxf ithsT 7 4.

B
IR B 25 A7 7 LB 2R
&l 7-61. CTRL2 & Eas
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
R 7-42. CTRL2 ¥ & 724 Briki
VA FE B ~vitl ERIME tBH
7 DIR R/W 0Ob FEHN. 2 SPILDIR =1b I , I3 DIR = 1b , HHLKIERIE
3 ; 4 DIR=0b i , BN RIAIEE).
6 STEP R/W Ob BN . SPI_STEP = 1b | SB4BAH 1b 21 43 BF 82 pT it —
B FA AR, HEEA 10 5 EHE)4 Ob.
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# 7-42. CTRL2 HHIF RV (&)

AL FB el BRUE L
5 SPI_DIR RW 0b Ob = 4y tH 2 BRBEHI N DIR 3Bk e 5 1k 5 1)
1b = i i ERRE SPI 27 #74s tHAT DIR SrfesfE 42 1k 77 i)
4 SPI_STEP RIW 0b Ob = W itth i X BRFEA STEP 5|l
1b = Gl > PRBE SPI 25 4785 -] STEP 47
30  [MICROSTEP_MODE [3:0] RIW 0110b

0000b = 100% HLAtAI 4Pk ( A bHE )
0001b = 71% HUALHI 2Bt ( PRI )
0010b = FEFEHE 1/2 ik

+ 0011b=1/2 S
0100b = 1/4 3Lt
0101b = 1/8 ik

*  0110b = 1/16 it
0111b = 1/32 bt
1000b = 1/64 5k

* 1001b = 1/128
1010b = 1/256 5
1011b £ 1111b = {*H

7.5.2.3 CTRL3 ( #4F = 0x06 ) [Z(¢A /& = 38h]

K 7-62 h i R T CTRL3 , % 7-43 x4 744,

5
IR [B] 2 A7 2 WL i %
K] 7-62. CTRL3 & & 1758
7 6 5 \ 4 3 2 1 0
CLR_FLT LOCK [2:0] 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
# 7-43. CTRL3 #&Hl AR 7B

fr 3213 HAY RIME i

7 CLR_FLT B Ob b BNEAL , IERATE BUENENL. BN 1b fE , M EHENA Ob.

6-4 LOCK [2:0] R/W 011b EN 110b DBUERE | B T XAl 0x06h 17 7 (CLR_FLT) , K5 J5 4:
FAARBN. BABR 110b Z AT 7 51 75 AR B ER V&AL AT 520 o
HULZFFERE N 011b LURSITE 78, SRR 011b Z AMAATAT 7 51 {480
SE I # B AT AR 5]

3 TOCP R/W 1b 1b = I RART PR KR 2.2 0 s
0b = SR HIdIE KPS BN 1.2 0 s

2 OCP_MODE R/W Ob Ob = J VI S B
1b = I LR PR N E 3 i

1 OTSD_MODE R/W Ob 0b = i #vi i & 5 37 T
1b = IR DM R R O H B E AR

0 TW_REP R/W Ob Ob = R&7E nFAULT _ER 45 i ek R iR 2 4
1b = &47F nFAULT 3l 5 i el i 2 1%
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7.5.2.4 CTRL4 ( #4F = 0x07 ) [Z(iA (& = 49h]
Kl 7-63 &7~ | CTRL4 #5i , & 7-44 Xt bidkdT 74

/5
IR [B] B A7 2 WL
& 7-63. CTRL4 ¥4 & {788
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
# 7-44. CTRLA #H| AR 7B
A FB il MM TiB
7-6 TBLANK_TIME[1:0] |i%/5 01b 5 ) LSRRI 7 o B ) o
00b = 1 1 s J k&)
01b = 1.5 u's 4 k&Rt
10b = 2 u's W KR E]
11b = 2.5 s J K& ]
5 STL_LRN R/W Ob HN 1b LUJg AR BE R B sh= 2] . MRESE SR EmR)E |, EiaE
FiR A1 F] Ob,
4 EN_STL R/W Ob Ob = 24 T Je At i
1b = Ji FH 2R AR
3 STL_REP R/W 1b Ob = nFAULT _ AR 35 Kl 1) 4 1
1b = nFAULT _E 3555 Je s i
2 FRQ_CHG R/W Ob Ob = STEP i A &R 4 STEP_FRQ_TOL i 1739
1b = STEP i A AT HEV
1-0 STEP_FRQ_TOL[1: | /= 01b X STEP %t N K yE I s % BT om Az
0] 00b = 1% JE
01b = 2% V&
10b = 4% K
11b = 6% JEH
7.5.2.5 CTRLS5 ( #14F = 0x08 ) [/ /& = 03h]
7-64 JE R T CTRL5 |, % 7-45 thixt bkt 7 4d.
/5
IR [B] 2 A7 2 Bl o
& 7-64. CTRL5 #2775
7 \ 6 5 \ 4 \ 3 \ 2 1 0
STALL_TH [7:0]
R/W-00000011b
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# 7-45. CTRL5 1=H| 88 2B i

IVAE 3- KA BRI PEE
7-0  |STALL_TH[7:0] RIW 00000011b | 2k BRIE R 8 7.

000000000000b = i1%H 0

111111111111b = 114 4095

7.5.2.6 CTRL6 ( #i4 = 0x09 ) [£{ A (£ = 20h]
7-65 H1iE/n T CTRL6 , & 7-46 Hxf bt 47 7 /4.

B
IR [A] 25 A7 2 LS
& 7-65. CTRL6 ¥4 E e
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
K 7-46. CTRL6 1= % et 7B i B
(A FB HA RAE TiBH
7-6 RC_RIPPLE[1:0] BI5 00b 5 1) 5 B TR L S0 ) 2 AR =X 1) FLAL SR -
* 00b=1% 4k ( BRME )
01b = 2% &L
10b = 4% 4L
« 11b=6% WL
5 DIS_SSC R/W 1b 0b = U= F JE 45
1b = CEEF I
4 TRQ_SCALE R/W Ob Ob = A7 FAEATHIAE T Hm 7
1b = 0% 240 8 1A LY
3-0 STALL_TH [11:8] R/W 0000b S K BRI 4 4 MSB 7.

7.5.2.7 CTRL7 ( #i4F = 0x0A ) [Ef 2/ (& = FFh]
K] 7-66 iR T CTRL7 |, 38 7-47 WXt it AT 1741,

i
IR B EF AT A L R
K| 7-66. CTRL7 #5738
7 \ 6 5 \ 4 \ 3 \ 2 1 0
TRQ_COUNTI7:0]
R-11111111b
78 R 15 Copyright © 2023 Texas Instruments Incorporated
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R 7-47. CTRLT =i = A28 7Bt B

(A FB

E i) BRUE ]

7-0 |TRQ_COUNT[7:0]

R 1M111111b | TRQ_COUNT 1 8 4~ LSB fif..
000000000000b = %4 0
XXXXXXXXXXXXb = 1144 1 % 4094
111111111111 = 114K 4095

7.5.2.8 CTRLS8 ( #1} = 0xOB ) [Z{2A {5 = OFh]
K 7-67 iR T CTRLS , % 7-48 FxfIidtsT 744

Rk
IR [B] B A7 7 i i
[ 7-67. CTRLS ¥ 7s
7 ‘ 6 \ 4 3 \ 2 1 0
RSVD TRQ_COUNT[11:8]
R-0000b R-1111b
# 7-48. CTRLS #&H| o 728 Bt B3

A 3-1 eS| R BEEg

7-4 RSVD R 0000b RE .

3-0 TRQ_COUNTI[11:8] 1M11b TRQ_COUNT 7 4 /4~ MSB fi.

7.5.2.9 CTRLY ( #4F = 0x0C ) [E£2A {5 = 10h]
7-68 H1iE/n T CTRLY , % 7-49 Wi it 4T 74

5
IR B 25 17 7 LSS 35
& 7-68. CTRLO i 57758
7 6 \ 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 R/W-01b R/W-0b R/W-00b R/W-0b
£ 7-49. CTRLY ¥&H % Fat 7B B
A FE e it BRIME Pird
7 EN_OL s 0Ob BN b T GO . %AL Ob I, FREE SRR I 24k
o
6 OL_MODE R/W Ob Ob = 18 CLR_FLT 18, nSLEEP & i kil i 814 OL ik
J& , nFAULT &3 Bei
1b = OL MBa B WG KI5 , nFAULT 27 B AR
5-4  |OL_T[1:0] B 01b P B S A P ]
00b = 30ms ( & AMH )
01b = 60ms ( & A1H )
10b = 120ms ( F KfH )
11b = PR
3 STEP_EDGE R/W Ob 0b = STEP i \ A ZOA N LR
1b = STEP ¥ NI Rul i N L TR FAUT B
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# 7-49. CTRLY EHIF RV (&)

(A FB

KA

BRUE

]

21 |RES_AUTO[1:0]

R/W

00b

kil B Aol BT Bt R

00b = 1/256
01b =1/128
10b = 1/64
11b =1/32

0 |EN_AUTO RW  [ob Ob = Z5H] H bt

1b = Ja A sl it

7.5.2.10 CTRL10 ( #i4i = 0x0OD ) [Zt2A £5 = 80h]
7-69 Esx T CTRL10 =4 , & 7-50 Wi bbb 47 7/ 4.

"B
R[] 2577 s Wl %
& 7-69. CTRL10 #2541 % 758
A R R T - D 1 0
ISTSL[7:0]
R/W-10000000b
# 7-50. CTRL10 #%H| & Fas 7B B
BB eS| BRiME L
7-0  |ISTSL[7:0] RIW 10000000b | o = {45 FiL 37«
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 ( #it} = OXOE ) [#f2A {4 = FFh]
Kl 7-70 JE7n 17 CTRLAM 454l , & 7-51 Fxd b AT 7 4.
FE
IR [ 23 A7 B e B %
& 7-70. CTRL11 % {758
7 \ 6 5 \ 4 \ 3 \ 2 1 0

TRQ_DAC [7:0]

R/W-11111111b
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% 7-51. CTRLM 5| S8 7B
OAE - KA BRME L

7-0 TRQ_DAC [7:0] R/W 11111111b

POEIBAT BT
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%

7.5.2.12 CTRL12 ( #4} = OxOF ) [Zf2A /4 = 20h]
7-71 E7n T CTRL12 , 3£ 7-52 WX bbitAT 17 41,

5
IR R 25 A7 7 5 25
& 7-71. CTRL12 &4 s
7 6 ‘ 5 ‘ 4 ‘ 3 2 ‘ 1 0
EN_STSL TSTSL_FALL[3:0] RSVD
R/W-0b R/W-0100b R/W-000b
F 7-52. CTRL12 | 738 7B i
DA T HA BRIME L]
7 EN_STSL R/W ob Ob = ZEF #1144 Ak
1b = 3 R 1 28 sE
6-3 TSTSL_FALL[3:0] R/wW 0100b FEfilZeid TSTSL_DLY i8] /5 i M TRQ_DAC B3] ISTSL
JIT 7 B R[]
0000b : Rl = 0
*  0001b : B/ANHRUD M T ERE = 1ms
0100b : AN HER T BT ] = 4ms
1111b : GA B HE R R &I (A] = 15ms
2-0 |RSVD R/W 000b e

7.5.2.13 CTRL13 ( #4/ = 0x10 ) [BtiA (5 = 10h]
K 7-72 B/ T CTRL13 , % 7-53 stttk AT 7 H 4.

it
IR B A7 SR ML R
& 7-72. CTRL13 i 7758
7 \ 6 5 \ 4 \ 3 \ 2 1 0
TSTSL_DLY[5:0] VREF_INT_EN RSVD
R/W-000100b R/W-0b R/W-0b
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# 7-53. CTRL13 f&EH|F 7R 7B

&K TSTSL_DLY # & v 000000b.

A B oy LN Pt B
7-2 TSTSL_DLY[5:0] R/wW 000100b iR G —A STEP o figu i ik 48 s Uz (Al 2EIR
000000b :
000001b : #EIR =1 x 16ms = 16ms
000100b : #EiR =4 x 16ms = 64ms
111111b : ZEE = 63 x 16ms = 1.008s
1 VREF_INT_EN RIW 0b Y%A 1o I, SRR A 3.3V BT B R | SR
VREF 5]l ERIHE.
0 RSVD R/W 0b 155
&k

7.5.2.14 CTRL14 ( #4F = 0x3C ) [Zt2A (5 = 58h]
7-73 7R T CTRL14 , 3£ 7-54 Hhxf bt AT 741,

Rk
IR [B] 2 A7 5 Tl B
& 7-73. CTRL14 54| & 58
7 \ 6 \ 5 \ 4 \ 3 2 \ 1 0
VM_ADC[4:0] RSVD
R-01011b R-000b
3 7-54. CTRL14 ZH| F AR B
A - B BRI B
7-3  |VM_ADC[4:0] R 01011b A L L R A | 2% R R ph 5 ADC HEAT W 4%
00000b : Vyy =0V
01011b : Vym = 24V
1M111b : Vyy =65V
2-0 RSVD R 000b {554
7.5.3 B5|&HF5

Oy BERR A AT AR VL E A SRBERIRAE | 02l A F1 B iR IR ML RO R A B . A ERR A AR O .
R 7-55 BT 4y BE AR A A7 AR (M AP B 2R BAS Z7 A7 25 . 3R 7-55 TR B H 1 T A A 4725 i B b ik 0 S0 A £ 87 1) A7 Ak
TG, IF HANAB A A8 N A

R 7-55. n B HFHH/ILER

bt FABALK i
0x11 INDEX1 Tk
0x12 INDEX2 =i
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R T-55. A ERFHHLER ()

Hhhk AR AR bzl

0x13 INDEX3 Pk
0x14 INDEX4 B
0x15 INDEX5 3

7.5.3.1 INDEX1 ( #4f = 0x11 ) [#(¢A (& = 80h]
Kl 7-74 JR7R T INDEX1 , & 7-56 Hxf tbidh4T 7 /24

Rk
IR [B] 2 A7 2 Tl B
& 7-74. INDEX1 21758
7 ‘ 6 5 ‘ 4 \ 3 \ 2 1 0
CUR_A_POSJ[7:0]
R-10000000b
% 7-56. INDEX1 F1E 88 7B 9
TVAE 3= ESii] BRNE BEE
70 |CUR_A_POS[7:0] R 10000000b | $i77% 43 i #e e rh 2R ) A HLifi O fr B

7.5.3.2 INDEX2 ( #iff = 0x12 ) [Z{2A {5 = 80h]
K 7-75 7~ T INDEX2 |, % 7-57 5t bk 47 17 /46

Wi
IR [ 23 A7 B e B 2%
& 7-75. INDEX2 277758
7 6 5 \ 4 \ 3 \ 2 1 0
CUR_A_SIGN RSVD
R-1b R-0000000b
%% 7-57. INDEX2 HFRF R WA
TAE -7 KA ERME BEE
7 CUR_A SIGN R 1b i CUR_A_POS f i BALIILE B A B e .
1b = 218 A B3R IE
Ob = £ A HLI 1t
6-0 RSVD R 0000000b | {527

7.5.3.3 INDEX3 ( #if} = 0x13 ) [Z{2A {5 = 80h]
7-76 7R T INDEX3 , 3 7-58 Hxf bbifi AT T /v 4H.

Hisk
IR B T A7 A A 2
& 7-76. INDEX3 %7 4%
7 \ 6 \ 4 \ 3 \ 2 0
CUR_B_POSI[7:0]
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] 7-76. INDEX3 HfE% (4:)

R-10000000b

%% 7-58. INDEX3 F 187 BB

FE

A

WA

L

7-0

CUR_B_POS[7:0]

R

10000000b

TR FE AR i T B I E

7.5.3.4 INDEX4 ( #:4f = 0x14 ) [B(2A £ = 82h]
K| 7-77 7~ T INDEX4 , 3 7-59 #ixtsbik AT 7 /v 4H.

Wik
R[] 2577 25 i %
& 7-77. INDEX4 7738
7 6 \ 4 \ 3 \ 2 1 0
CUR_B_SIGN RSVD CUR_A[1:0]
R-1b R-00000b R-10b
% 7-59. INDEX4 F 1788 7B 3
TVAE 3= %7 BRME L
7 CUR_B_SIGN R 1b it CUR_B_POS i fiiznfir B AR HIZEFE B FLIRTTF 5o
1b = 28 B HIFAIE
Ob = 28 B Hjiilf
6-2 RSVD 00000b =]
1-0 CUR_A[1:0] 10b 2 PE A H R BRI AN LSB

7.5.3.5 INDEX5 ( #ifif = 0x15 ) [#{2A /& = B5h]
K] 7-78 7/~ T INDEX5 , 38 7-60 Xt bttt AT 17 4.

Ak
IR [ 23 A7 B e 2%
& 7-78. INDEX5 /75
7 \ 6 \ 4 \ 3 \ 2 1 0
CUR_A[9:2]
R-10110101b
% 7-60. INDEX5 S 7E 57 B Ui BH
IVAE - it ERiME BiEg
7-0  [CUR A[9:2] R 10110101b |4t Zi 1 A ey s 8 fir

7.5.4 BRSSP A%

B E b A A7 A A7 il S5 R Bl A PRI SR — SUBRADG R (K AL . B OB A A7 A8 SCRFR S
* 7-61 B T B E UMD A AR AR AR S U B A7 AR . R 7-61 PR A KT A A7 4 O % L A R O B

Ef T, I HANB ST AN R
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xR 7-61. A AP HHFHERILLER

Hiht BT #
0x16 CUSTOM_CTRLA1 e85
0x17 CUSTOM_CTRL2 B
0x18 CUSTOM_CTRL3 %50
0x19 CUSTOM_CTRL4 R
Ox1A CUSTOM_CTRLS AR
0x1B CUSTOM_CTRL6 k7
0x1C CUSTOM_CTRL7 ik
0x1D CUSTOM_CTRLS K
Ox1E CUSTOM_CTRLY Lz
7.5.4.1 CUSTOM_CTRL1 ( #ifiF = 0x16 ) [E(¢A /& = 00h]
7-79 JE7x ¥ CUSTOM_CTRL1 , % 7-62 thxfitidksr 7 A48,
SWiE
iR 0] 5 A7 A LB 2
& 7-79. CUSTOM_CTRL1 788
7 \ 6 5 \ 4 3 \ 2 1 0
RSVD EN_CUSTOM
R/W-0000000b R/W-0b
% 7-62. CUSTOM_CTRL1 & 7738 B g
VAE - ESii] BRNE L
71 |RSVD RIW 0000000b | {551
0 EN_CUSTOM R/W 0b Ob = 22 5 & Ueb kR
1b = 3 L ekt %
7.5.4.2 CUSTOM_CTRL2 ( #4f = 0x17 ) [#(¢A (& = 00h]
K| 7-80 £/~ T CUSTOM_CTRL2 , % 7-63 dixfithi#kdT 7 /48,
SV
IR [B] 2 A7 2 Tl B
&] 7-80. CUSTOM_CTRL2 &%
7 \ 6 \ 5 \ 4 \ 3 \ 2 1 0
CUSTOM_CURRENT1[7:0]
R/W-00000000b
% 7-63. CUSTOM_CTRL2 {784 7Bt B
TAE -7 Pl BRI BERE
7-0 CUSTOM_CURRENT1[7:0] R/W 00000000b | 45— fR e fir B 1 (24 B4

7.5.4.3 CUSTOM_CTRL3 ( #4f = 0x18 ) [#(2A {5 = 00h]
7-81 J&75 T CUSTOM_CTRL3 , % 7-64 hxf ki 7 4.
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Sai=t
IR [B] 2 A7 2 it B
&] 7-81. CUSTOM_CTRL3 %75
7 ‘ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
CUSTOM_CURRENT2[7:0]
R/W-00000000b
% 7-64. CUSTOM_CTRL3 {787 B8
ITANE 3-1 R BRI BiEg
7-0 CUSTOM_CURRENT2[7:0] R/W 00000000b | 35— fR e fir & 2 (¥ 47T
7.5.4.4 CUSTOM_CTRLA4 ( #4f = 0x19 ) [#(2A & = 00h]
K| 7-82 £k T CUSTOM_CTRL4 , % 7-65 tixfithidkdT 7 A 4d.
SV
IR [F] 25 A7 ol 2%
&] 7-82. CUSTOM_CTRL4 &%
= | 5 | 5 | 4 \ 3 \ 2 \ 1 0
CUSTOM_CURRENT3[7:0]
R/W-00000000b
% 7-65. CUSTOM_CTRL4 {7887 BB
AE 3°1 eS| LS BEE
7-0 CUSTOM_CURRENT3[7:0] R/W 00000000b | 35— R A B 3 B4 BT
7.5.4.5 CUSTOM_CTRLS5 ( #4F = 0x1A ) [EfZA & = 00h]
7-83 J&75n T CUSTOM_CTRL5 , % 7-66 it ik dT 744
SSWiE
IR [B] 2 A7 B Tl B
K] 7-83. CUSTOM_CTRL5 &-f782
7 | 6 | 5 ‘ 4 \ 3 \ 2 \ 1 0

CUSTOM_CURRENTA4[7:0]

R/W-00000000b

% 7-66. CUSTOM_CTRL5 F178: i

(A FE e FRINE BLH

7-0 | CUSTOM_CURRENT4[7:0] RW  00000000b | 55— e B 4 ff 24 i

7.5.4.6 CUSTOM_CTRL6 ( #i4f = 0x1B ) [#£2/ (& = 00h]
7-84 JE7r 7 CUSTOM_CTRLG , & 7-67 WXt #t47 741,
s

R [B] 7 A7 s WL
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&] 7-84. CUSTOM_CTRL6 &3

7 \ 6 \ 5 \ 4 \ 3 \ 2
CUSTOM_CURRENTS5[7:0]
R/W-00000000b
% 7-67. CUSTOM_CTRL6 {788 FB i
AE 3°1 eS| BRI BERE
7-0 CUSTOM_CURRENTS5[7:0] R/W 00000000b | 55— R AL B 5 12477
7.5.4.7 CUSTOM_CTRLY7 ( #4F = 0x1C ) [Ef A £ = 00h]
7-85 fE7~ | CUSTOM_CTRL7 , % 7-68 sttt 4T T /r4H.
SSWiE
IR [0 2 A7 B Tl B
K] 7-85. CUSTOM_CTRL7 {788
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 0
CUSTOM_CURRENT®6[7:0]
R/W-00000000b
% 7-68. CUSTOM_CTRL7 F{7F8: i
TVAE 3= %7 BRiME L
7-0  |CUSTOM_CURRENT®6[7:0] RW 00000000b | 45— % [ rhfir B 6 ()47 H
7.5.4.8 CUSTOM_CTRLS8 ( #i4f = 0x1D ) [Z(iA (5 = 00h]
7-86 JE/~ T CUSTOM_CTRLS , % 7-69 it 4T T /48,
IEdi=t
IR 5] 2 A7 25 it B
] 7-86. CUSTOM_CTRLS 775
7 ‘ 6 \ 5 \ 4 \ 3 \ 2 1 0
CUSTOM_CURRENT7[7:0]
R/W-00000000b
2 7-69. CUSTOM_CTRLS &8sk
ITANE 3- KA BRI e
7-0 CUSTOM_CURRENT7[7:0] R/W 00000000b | 3 — g fR e fir B 7 (¥ 4 A4
7.5.4.9 CUSTOM_CTRL ( #4f = OX1E ) [#(¢A {5 = 00h]
K| 7-87 JE7x T CUSTOM_CTRLY , % 7-70 dxfitbidkdT 7 A48,
w5
IR [F] 23 A7 5 e 2%
&] 7-87. CUSTOM_CTRLY &%
1 0

5 \ 4 3 \ 2

CUSTOM_CURRENTS[7:0]
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& 7-87. CUSTOM_CTRLY #7438 (4)

R/W-00000000b

% 7-70. CUSTOM_CTRLY {788 F Bt B

fir

FE

A

WA L

7-0

CUSTOM_CURRENTS][7:0]

R/W

00000000b | 45— fR A B 8 [ 24 Hi {4

7.5.5 B3I F A

H SR A A7 s ] E SR RE .

H S A A A A SCRF S .

R T-T1 BT BB AE SR A as WU 2520 . 38 7-71 ORI 9 T 25 47 2 i 8% i B30 S A0 9 DR B O 47
i foe , I HANAB KR A7 A A

R7T-1. BHPHEFTARILER

Bt FEREWN 3

Ox1F ATQ_CTRLA1 e
0x20 ATQ_CTRL2 HH
0x21 ATQ_CTRL3 T
0x22 ATQ_CTRL4 T
0x23 ATQ_CTRL5 foEe]
0x24 ATQ_CTRL6 2R
0x25 ATQ_CTRL7 ik
0x26 ATQ_CTRL8 R
0x27 ATQ_CTRL9 fEEed
0x28 ATQ_CTRL10 HHR
0x29 ATQ_CTRL11 TR
0x2A ATQ_CTRL12 T
0x2B ATQ_CTRL13 foEe]
0x2C ATQ_CTRL14 2R
0x2D ATQ_CTRL15 ik
O0x2E ATQ_CTRL16 R
O0x2F ATQ_CTRL17 fEEed
0x30 ATQ_CTRL18 5

7.5.5.1 ATQ_CTRL1 ( #4F = Ox1F ) [E{iA{& = 00h]
7-88 E7r T ATQ_CTRL1 , 3 7-72 Xt pbitiT 748,

Rk

SR 2 17 WU 2

& 7-88. ATQ_CTRL1 F 7%

5|

| s [ -

ATQ_CNT[7:0]

R-00000000b
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# 7-72. ATQ_CTRL1 HHFHRFEULH
IVAE 3- KA BRI PEE
7-0 ATQ_CNT[7:0] R 00000000b

Wi, 5/~ ATQ_CNT #itHi ) 8 4~ LSB fiz. ATQ_CNT SHLI 1
AR IEL

7.5.5.2 ATQ_CTRL2 ( #i4} = 0x20 ) [Z(ZA /& = 00h]
K 7-89 fE/r T ATQ_CTRL2 , % 7-73 it it iT 744

I
IR B A7 S WL 2R
& 7-89. ATQ_CTRL2 &77F4%
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 FF5SF B

IANE 3= 7 Rl BE

7-5 ATQ_CNT[10:8] Y 000b 57k ATQ_CNT #iti) 3 4~ MSB {if

4-3 RSVD R/W 00b {558

2-0  |ATQ_LRN_CONST1[10:8] /5 |000b S5 IG5 B T R ATQ_LRN 28001 3 4 MSB fir.

7.5.5.3 ATQ_CTRL3 ( #i4} = 0x21 ) [Z(ZA /& = 00h]
K 7-90 B/~ T ATQ_CTRL3 , % 7-74 it ibikdT 7 A48,
w5
IR [F] 23 A7 e 2%
&| 7-90. ATQ_CTRL3 %75
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
ATQ_LRN_CONST1[7:0]
R/W-00000000b

% 7-74. ATQ_CTRL3 FF5SFER UL
A FBt et LN BB
7-0  |ATQ_LRN_CONST1[7:0] Riw 00000000b | 35435 =7 3t 1. F ATQ_LRN Z4((1) 8 4 LSB L.

7.5.5.4 ATQ_CTRL4 ( #4F = 0x22 ) [£(2A {5 = 20h]
K 7-91 E7/x T ATQ_CTRL4 , % 7-75 Hxf sk iT 7 A48

5
IR [ 25 A7 B 2
& 7-91. ATQ_CTRL4 #1782
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
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% 7-75. ATQ_CTRL4 SR B UL

DA FB bzt BRME UL
7-3 ATQ_LRN_MIN_CURRENT[4:0] R/wW 00100b Fom B SR 2 S PG R T
WIHE% > B = ATQ_LRN_MIN_CURRENT * 8
2-0 ATQ_LRN_CONST2[10:8] BIE 000b WA ST T T ATQ_LRN 31 3 4~ MSB fi.

7.5.5.5 ATQ_CTRLS5 ( #i4} = 0x23 ) [Z(ZA /& = 00h]
K 7-92 /R T ATQ_CTRL5 , % 7-76 dixt it T 744

s

IR [B] 2 A7 28 Tl B
& 7-92. ATQ_CTRL5 &5
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
ATQ_LRN_CONST2[7:0]
R/W-00000000b
%% 7-76. ATQ_CTRL5 & 17527 Bt i B
TAE -7 KA BRI BEE
7-0  |ATQ_LRN_CONST2[7:0] RIW 00000000b | f5 #2257 e iy - F ATQ_LRN 22311 8 4> LSB fir..

7.5.5.6 ATQ_CTRL6 ( #4F = 0x24 ) [£(2A {5 = 00h]
K 7-93 Jg7x T ATQ_CTRL6 , % 7-77 thxfitbifis 7 4.

EIs

IR [ 25 A7 B o 2
& 7-93. ATQ_CTRL6 #4753
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
ATQ_UL[7:0]
R/W-00000000b
%% 7-77. ATQ_CTRL6 &7 B L
DA FB& =vi) BRIME Uil
70 |ATQ_UL[7:0] Riw 00000000b | % 4 AT HE 7 FR 11 _1- PR HE4T 2.«
7.5.5.7 ATQ_CTRL7 ( #4F = 0x25 ) [£(2A {5 = 00h]
K 7-94 Eor T ATQ_CTRL7 , 3 7-78 H5f it T T /.
5
IR [ 23 A7 Bl S 2
& 7-94. ATQ_CTRL7 #1782
7 ‘ 6 5 \ 4 \ 3 \ 1 0
ATQ_LL[7:0]
R/W-00000000b
90 FEZ VR Copyright © 2023 Texas Instruments Incorporated
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% 7-78. ATQ_CTRL7 HHFRFEBULH

AL

FB

KA

BRUE

]

7-0

ATQ_LL[7:0]

R/W

00000000b

X E S A T BREEAT A .

7.5.5.8 ATQ_CTRLS ( #4} = 0x26 ) [£(2A {5 = 00h]
7-95 JE7 T ATQ_CTRLS , % 7-79 it k4T 7 /128

5

IR [ 23 A7 B e B 2%
& 7-95. ATQ_CTRLS &{Fs:
7 | 6 | ‘ 4 ‘ 3 \ 2 \ 1 0
KP[7:0]
R/W-00000000b
2% 7-79. ATQ_CTRLS &5 B i
IVAE 3- KA BRI PEAH
7-0  |KP[7:0] RIW 00000000b | 1§54 1 44 PD fHIFREK i) Ho ol %

7.5.5.9 ATQ_CTRLSY ( #4F = 0x27 ) [Z(ZA (& = 00h]
K 7-96 J# = T ATQ_CTRLY , % 7-80 xfitbifis 7 4.

st

iR 5] 5 A7 A LB 2
& 7-96. ATQ_CTRLY F7%
7 \ 6 5 \ 4 3 \ 2 1 0
RSVD KDI[3:0]
R/W-0000b R/W-0000b
% 7-80. ATQ_CTRLY FERF By
AE - B3] BRI L
7-4 RSVD R/W 0000b 73z
3-0 KD[3:0] R/W 0000b P A Zh e PD 42 I FR K 130 # 8

7.5.5.10 ATQ_CTRL10 ( #4F = 0x28 ) [#t A /& = 08h]
K 7-97 /R T ATQ_CTRL10 , % 7-81 it tb#kdT 7 44,

5

R A7 2R WU
& 7-97. ATQ_CTRL10 #774#%
7 6 \ 4 \ 3 2 1 0
ATQ_EN LRN_START ATQ_FRZ[2:0] ATQ_AVGI[2:0]
R/W-0b R/W-0b R/W-001b R/W-000b
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# 7-81. ATQ_CTRL10 FHFHFE U

AL 3-13 | BRME PiBg
7 ATQ_EN R/W Ob 0 = 2511 | 3hH1%E
1= J3 il G shHE
6 LRN_START RIW ob FZALE N b et F S 2 SRR . 35 R L %A H
7% Ob.
53  |ATQ_FRZ[2:0] RIW 001b HACE AR IOAER | R 5 | Bk AR PD R TiA

o (AN, FTEEERASE N, DA R R
SR 1 £ 7.

001D - Ml LB A bR, (HIREE AT RER 1A ERE

11b - W NGE RN | (HIR B AR R e

000b ATQ_CNT 24/ ATQ_AVG AN W R 30 P E. Fit
BRI ATQ_AVG 1 2 I 18 3015 00 5 4R UL 10 WA AL 47 3 0 SR A
B, BB fR T A TE St 2 m R AE . BURAE &
S EA S B R SR AR ) R K
*  010b - 2 A FI4ME

100b - 4 J3F I (E

111b - 8 JA P #4{H

HAtfE - T EIE

2-0 |ATQ_AVG[2:0]

i

7.5.5.11 ATQ_CTRL11 ( #i4f = 0x29 ) [Zt2 /5 = 0Ah]
K 7-98 JER T ATQ_CTRL11 , % 7-82 Hxf LT T /4.
/5
IR [B] 25 A7 Ay i 3R
&l 7-98. ATQ_CTRL11 Ff7#%
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
ATQ_TRQ_MIN[7:0]
R/W-00001010b

% 7-82. ATQ_CTRL11 HFEEEF R
A KA BRI BB
7-0 ATQ_TRQ_MIN[7:0] R/W 00001010b | Ji= FI B ShHLHE I 1) 55 /N2 P P IR

7.5.5.12 ATQ_CTRL12 ( #4f = 0x2A ) [#(iA (& = FFh]
K| 7-99 JEox T ATQ_CTRL12 , % 7-83 Hxf 4T T 4.
5
IR [B] 2 A7 7 it B
K] 7-99. ATQ_CTRL12 &5
7 \ 6 5 \ 4 \ 3 \ 2 1 0
ATQ_TRQ_MAX[7:0]
R/W-11111111b
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% 7-83. ATQ_CTRL12 &7 B i

(A FB KA BRUE ]

70 |ATQ_TRQ_MAX[7:0] RIW 11111111b

Je B BT AN A B R 2 P LA

7.5.5.13 ATQ_CTRL13 ( #4} = 0x2B ) [#(2A /5 = 05h]
7-100 JE/R T ATQ_CTRL13 , £ 7-84 thxfIbidtir 714

5

1R[] 23 A7 B 2
& 7-100. ATQ_CTRL13 &8s
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
ATQ_D_THR[7:0]
R/W-00000101b
7 7-84. ATQ_CTRL13 HABFEHH
A FB oy BME Yt B
7-0  |ATQ_D_THR RIW 00000101b | #1545 2251k T ATQ_D_THR , Ul KD Xk ER AT 0. 1A
R =AY KT ATQ_D_THR I, Kd A &7 L 80,
it : %4 ATQ_D_THR = 10 K
IRIREA N 9, W u(t) = KP * e(t)
WU AR 12, U u(t) = KP * e(t) + KD * de(t)/dt

7.5.5.14 ATQ_CTRL14 ( #i4} = 0x2C ) [#(2A /5 = OFh]

K 7-101 JE/r T ATQ_CTRL14 , % 7-85 tntibi#47 7 /48,

s
IR 5] 2 A7 2R LB 3
& 7-101. ATQ_CTRL14 &8
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
RSVD
R/W-00001111b
% 7-85. ATQ_CTRL14 &5 B8
OAE 3- P LI L
7-0 RSVD R/W 00001111b | {528

7.5.5.15 ATQ_CTRL15 ( #i4f = 0x2D ) [E2A /5 = 00h]
K 7-102 J£7r T ATQ_CTRL15 , % 7-86 Hxf #EAT T 41
E9C]
I B B A7 A LA 2
& 7-102. ATQ_CTRL15 78

7 \ 6 5

|

4

3 \ 2 1 0

ATQ_ERROR_TRUNCATE[3:0]

ATQ_LRN_STEP[1:0] ATQ_LRN_CYCLE_SELECT[1:0]
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K] 7-102. ATQ_CTRL15 %775 (4)

R/W-0000b ‘ R/W-00b ‘ R/W-00b

%% 7-86. ATQ_CTRL15 S AR 7B Ui

FBt A LN Pt
7-4  |ATQ_ERROR_TRUNCATE[3:0] RIW 0000b 7E PD ¥R/ S FH 2 B M 25 T i) LSB frdi. i il
Bl T-VH B HLE P e 7
3-2 ATQ_LRN_STEP[1:0] R/W 00b FORVIME R PRI R e SRR RE T

00b : ATQ_LRN_STEP =128
01b : ATQ_LRN_STEP = 16
10b : ATQ_LRN_STEP =32
11b : ATQ_LRN_STEP = 64

B i ATQ_LRN_STEP = 10b H.

ATQ_LRN_MIN_CURRENT = 11000b , ] :
WIFRE ST B LT = 24*8 = 192
IRZEE SRR HLT = 192 + 32 =224

1-0 ATQ_LRN_CYCLE_SELECT[1:0] |R/W 00b ) BIREAE B B N — NP 2R RS R IE
SEAA R SRR T

00b : 8 ™A Y

01b : 16 /™Al 31

10b : 24 424N 3]

11b 1 32 A

7.5.5.16 ATQ_CTRL16 ( #ifi = 0x2E ) [Zt2A /8 = FFh]
K 7-103 J&x T ATQ_CTRL16 , 3 7-87 FtbithAT 7 A48,
2k
AR [ 5 17 2 e 5 2%
& 7-103. ATQ_CTRL16 778
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
ATQ_TRQ_DACI[7:0]
R-11111111b

% 7-87. ATQ_CTRL16 A& F B 5
TAE P R Pi8
7-0  |ATQ_TRQ_DACI7:0] R M | 2 b IR S B 9. ATQ_TRQ_DAC
PI7E ATQ_TRQ_MIN fil ATQ_TRQ_MAX 2 [f]Z54L,

&E
H AR, ATQ_TRQ_DAC &M 43| ATQ_TRQ_MAX [1H .

7.5.5.17 ATQ_CTRL17 ( #i4) = 0x2F ) [#(2A /2 = 00h]
7-104 JE7R T ATQ_CTRL17 , % 7-88 HixfIbidksT 7 4.
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5
IR R 25 A7 7 L5 25
& 7-104. ATQ_CTRL17 B
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 HHFRFB¥iH
DA FB B ERINME i)
7 RSVD RIW 0b 156,
6 VM_SCALE R/W Ob AR b I, SR R R R A AR, S BIFRG E BB
B HIE
5-0 RSVD R/W 000000b {REd,

7.5.5.18 ATQ_CTRL18 ( #i4} = 0x30 ) [#(3A {5 = 00h]

K] 7-105 fg7r T ATQ_CTRL18 , % 7-89 Hxf k4T 7 4.

w5
IR [ 23 A7 B e B 2%
& 7-105. ATQ_CTRL18 &8
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
RSVD
R/W-00000000b
% 7-89. ATQ_CTRL18 &2 BBl

IVAE 3- KA ERiME PEE

7-0 RSVD R/W 00000000b | {527,
7.5.6 BE S AR

B2 4 {7 RO 2D SN 3 5 1 B RS
2 7-90 S T HEE LA AT RO R IRAT A A7 80 . R 7-00 sh AR SULH (0BT AT 9 17 B LML A LB (R R0 77

i foe , HF HANAB A7 A WA -

R 790 HETHFFRILER

Mot FEREK i
0x31 SS_CTRL1 R
0x32 SS_CTRL2 B
0x33 SS_CTRL3 =R
0x34 SS_CTRL4 B
0x35 SS_CTRL5 B

7.5.6.1 SS_CTRL1 ( #4F = 0x31 ) [££iA {5 = 00h]
] 7-106 fE7x T SS_CTRL1 , & 7-91 Fxf kit 47 T H4A.

/5
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IR B 25 A7 7 5 22
& 7-106. SS_CTRL1 &7 5%
7 6 5 ‘ 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-0b R/W-0b

% 7-91. SS_CTRL1 HERFERIH
AE 3°1 KA BRI BER
7-6  |SS_SMPL_SEL[1:0] RIW 00b BRI T R 1) BRI 2 us. R BIRAE L
LTI, RN RRE 1A .

« 00b=2us (ZRik)

01b=3us

10b=4us
* 1b=5us

5-4 RSVD R/W 00b TREd.

3-2 SS_PWM_FREQ[1:0] R/W 00b TR DI R 1) PWM SZE (Fpym)o
00b - 25KHz

01b - 33KHz

10b - 42KHz
*  11b - 50KHz

1 RSVD RIW ob ey

0 EN_SS R/W Ob 0b = 2% F #3520 1 e el =0
1b = JA N St .

7.5.6.2 SS_CTRL2 ( #i# = 0x32 ) [£(2A 15 = 00h]
K 7-107 Jg7= 7 SS_CTRL2 , # 7-92 tixfitbi#iT 7 N 4i.

5
IR R 27 7w 5 25
&l 7-107. SS_CTRL2 &8
7 6 5 ‘ 4 ‘ 3 ‘ 2 1 0
RSVD SS_KP[6:0]
R/W - 0b R/W-0000000b
% 792. SS_CTRL2 &R 7B
pr =323 i BRIME Tt B
7 RSVD R/W 0b RH.
6-0  |SS_KP[6:0] R/W 0000000b | 7R# Bt Pl bl s b ai. JEFEHN 0 2 127 , BiEN
0.
7.5.6.3 SS_CTRL3 ( #4 = 0x33 ) [B{2A {5 = 00h]
K 7-108 g7~ T SS_CTRL3 , 3%k 7-93 Hhxf b AT T/ H.
5
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IR [7] 25 A7 A W i 2%
K| 7-108. SS_CTRL3 %775
7 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 0
RSVD SS_KI[6:0]
R/W-0b R/W-0000000b
% 7-93. SS_CTRL3 &R FERIHH
B |B | L SN BB
7 RSVD R/W Ob fREE.
6-0 SS_KI[6:0] R/W 0000000b | R bt Pl #EHl e f 125, JEEN 0 2 127, BRAEN
0.

7.5.6.4 SS_CTRL4 ( #4 = 0x34 ) [££iA {5 = 00h]
7-109 JE7/R T SS_CTRL4 , 3 7-94 i bitt4r T A4,

B/

AR [0 By A7 A

& 7-109. SS_CTRL4 HF 5

7 6 ‘

‘ 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

% 7-94. SS_CTRL4

s T B

(A FEB

e NN

LB

~

RSVD

R/W Ob

TRE

6-4  |SS_KI_DIV_SEL[2:0]

L5 000b

KI [ 43088 (AF . 52B% KI = SS_KI/SS_KI_DIV_SEL
- 000b - SS_KI/32
001b - SS_KiI/64
010b - SS_KI/128
011b - SS_KI/256
« 100b - SS_KI/512
101b - SS_KI/16
110b - SS_KI

3-1 RSVD

R/wW Ob

TRE

0 SS_KP_DIV_SEL[2:0]

W5 000b

KP (194354 (A F. $2b% 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
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7.5.6.5 SS_CTRL5 ( #4F = 0x35 ) [#(iA {5 = FFh]
K| 7-110 fg7r 7 SS_CTRL5 , £ 7-95 dxt b4y 7/ 4H.

s

IR [B] 2 A7 2 Tl B
& 7-110. SS_CTRL5 &%
7 \ 6 5 \ 4 \ 3 \ 2 1 0
SS_THRJ7:0]
R/W-11111111b
2% 7-95. SS_CTRL5 FERFERILH
TAE -7 KA BRI BEE
7-0  [SS_THRI[7:0] RIW TNNTD | 52 o M55 25 3 IR B B35 B 1 DECAY A4 1 oAb 3206
BB AT AR . I R T IF 3% M T H R
00000001b = 2Hz
*  00000010b =4Hz
11111111b = 510Hz
&iE

w7 SS_THR ## 7y 00000000b.
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8 L AN SE it

PUR BB S B ANE T TI e, TI AR AERPE R e Bk . TI f0% 7 s g ot

&

EEHAE, PURRAEAINS B S AR A RS RE

o

8.1 A5 R

DRV8461 ] T2l XUtk L 2t ri bl
8.2 AN

AR i id A2 v H T & DRV8461.

0.1 uF

|

VJM 1 uF L
1

Step +
Motor |
-

0.01 pF

VM

|

Fmﬁ—

CPL

CPH

VCP

VM

PGNDA

AOUT1

AOUT2

BOUT2

BOUT1

PGNDB

VM

GND

nSLEEP
ENABLE

DIR
STEP
SCLK

SDI
SDO

nSCS

DRV8461 \cc

VREF

nHOME

nFAULT

DVDD

MODE

+
100 uF

<

0.01 pF

HF——

8.2.1 Wit ER
R 8-1 5 T RGBT A S

] 8-1. JL7Y o ] R 2

% 8-1. %itsH

vCC

BISH T ~HIE
HLJR L VM 24V
FEHLGe2H L BH RL 0.5Q/4H
L SR 4 Ll L 0.4mH/#f
B ML 42t A 0 step 1.8°14
HARiE 2 5 Nm 1/16 Lt
H b B 8 v 7.5rpm

H b i A2 B I Ies 3A
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8.2.2 F4NW IR

8.2.2.1 (6 H P FE

BCE DRV8461 It , 55— /i Zohf E B i (10 LS AN RIOD RE GO0 o U SR B L 5 B F 3, U ZB0RE A
N fstep WIJTTBEINE] STEP SIR. Wk B s AL m , WA STERe . B IR ENLAT BLSCRr HFniE . 1%
AR5 TR ALARE (V). BeB#E S (nm) AL DM (10 siep) TN fotep

v (rpm) x 360 (°/rot)
step (°/ StEP) x Ny, (steps/ microstep) x 60 (s/min) (15)

fstep (steps/s) = 0

0 step MIMER T LBt LB R P EN T oML Lo il , S b L RS 22 LA 1.8 B D it A iede |, Fdro
75 1/16 Wb AT 2B 7.5rpm B . L7720 15, ATRLHHSRH fgep 4 400 Hz.

oL #Eg0 h MO At M1 5] e MICROSTEP_MODE firix . , FTLLZ & 7-5 A FAET IR E . ol 3o
w, HHLZZEECr AR FTRME AR, HHE S fsep A AESEIUM A A ML T .

8.2.3 MiftRe £k A
JBIE 1= 2R[E A HIR , JEIE 5= 2818 B MR , JEIE 6 = AOUT1 , i 7 = AOUT2

&| 8-2. 7£ 400pps. s =3 A B 1/16 BBt

100 LT XFIKRI# Copyright © 2023 Texas Instruments Incorporated
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& 8-3. 25pps T lgs = 3 A FH4b 3k

&l 8-4. 7£ 100pps-+ lgg = 3 A IR 1/4 $4:b8

& 8-5. £ 6400pps- lgs =3 A K4 1/256 b3
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8.2.4 M H

ZER A T AR TR BT AN G IR AL T

8.2.4.1 LJFELRF#E

SINRFEH = A EE A - FEBFE (Pconp)s T RIFE (Psw) FIFRAS FHITHFE S BN TR BFE (Pq)-
8.2.4.2 FiF1RfE
X TR N IER BN S , B vl — A FET ALy — A Bl FET. SiEdiFe
(Pconp) Bk T BEALAI ) AR B (Irms) BA L =M (Ros(onh)) A A (Rbs(onL)) B R (an Fras ) rREER
16,

Pconp = 2 X (Irms)? X (Ros(onH) + Ros(ont)) (16)

R 81 PR T O RE AT R R Y SR N (Y S ARG .

Pconp = 2 X (Irms)? X (Ros(onH) + Rosiont) =2 x (3A/ v2)?x (0.3Q) =2.7W (17)

&

KA IR AR R B T 23R IR B, T 8% AR BET FET AR s (U AT AR 0] -3 o LA AR K B2
Mo Y EAERM T FOZAE |, NG B HIR AT FET i B A2

8.2.4.3 FFHKARFE

1 PWM JT A 51 36 A D) 2R BRIk Tt RS BT R B 9] (tre) FRUURFRR . AVLIST7AR A IALAN PWM JT5%
B o AR H MFAE LTRSS 18] A0 BRI TR] 3 (T Se e i S A Wi #e (18 A fE K 19 o

Psw rise = 0.5 x Vyy % Irms * trr * fpwm (18)
Psw_raLL = 0.5 x Vyy X Irms * trr * fpwm (19)

DRV8461 BA MM ETH/ FREIA] (tge) 1 : 140ns A1 70ns. _bJH/ NEER (ARG | JFSIRFE B RS T /. ]
WAR|F tge = 140ns H PWM 4%~ 30kHz , 7R M A EARN SRS 55 |, WS H W T e it 50
HAF ;

Psw rise = 0.5 X 24-V x (3-A/ v 2) x (140 ns) x 30-kHz = 0.107-W (20)
Psw FaLL = 0.5 X 24-V x (3-A/ v 2) x (140 ns) x 30-kHz = 0.107-W (21)

FEVHED BE LIRS 25 IR T RIHE (Pow) B, BT T RHHE (Pow rise) A1 I [B]HF R ARFE (Psw FaLL)
Z R AE -

Psw =2 x (PSW_RISE + PSW_FALL) =2x(0.107W + 0.107W) = 0.428W (22)

#E
Bt L TH R BRI R (tre) THUH AR B L TR EE AT AR A AR AL T AR 1

TFRAFEES PWM JF R RLIELE . R ) PWM SZCR B T RS S . AL LR e s
5 F A AN SR T 18] 3RS0 AL (0 T RE TR L See s i i i aim & ) .

102 BT XFIRIE Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRV8461
English Data Sheet: SLOSE98


https://www.ti.com.cn/product/cn/drv8461?qgpn=drv8461
https://www.ti.com.cn/cn/lit/pdf/ZHCSRF9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRF9A&partnum=DRV8461
https://www.ti.com.cn/product/cn/drv8461?qgpn=drv8461
https://www.ti.com/lit/pdf/SLOSE98

13 TEXAS
INSTRUMENTS DRV8461
www.ti.com.cn ZHCSRF9A - DECEMBER 2022 - REVISED OCTOBER 2023

8.2.4.4 I FEAE BIRE K I T)F I FE

X VCC 5l HERE B AN R | S B AE T N 5mA. 1T B T R R A F I PR O SR AR IR 1 A 2
FHIR :

Pq = Vym X lym (23)

ARANMNAE , W45

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

#HiE
THEEAS Th 2 40RE 75 B P MR AR IRt () o I MEEGR T AR L L TRLRE RO AR

8.2.4.5 HIYFLIFE
HIRAFE (Pror) 2 FIEBUE. JTRBAEMESIIRGFE A, Wi 25 Frn.
Ptot = Pconp + Psw + Pq = 2.7W + 0.428W + 0.12W = 3.248W (25)

8.2.4.6 H#IHLEHEIEE
ﬁD%E%ﬂ%iﬁ{E‘lﬁ TA *DA%:WJ%*E‘*% (PTOT) , m”%/ﬁl (TJ) El'(]ﬂ'ﬁ/éx\ﬁyﬂ :
Ty=Ta+ (Pror X R a)

TE—/NMF4 JEDEC 43l 4 J2 PCB H , KH DDW H3EmT (145 255 #BH (R o ya) N 23.2 °C/W , 1K H PWP
T 9 25.2 °CIW.

BRI ETIESE A 25°C , MIZRH DDW 3w 1 45 i HanF

T, = 25°C + (3.248W x 23.2 °C/W) = 100.4 °C (26)
PWP 2 1 4k ok 57 R F -

T, =25°C + (3.248W x 25.2 °C/W) = 106.8 °C (27)

Wy 8.2.4.2 TR | A R SOZAE | T E IS SRS IR FET Sl sEFHAGRZ M , 4175 6.6 P
Bt

7£ 100.4 °C 5N , 5 25°C W @B AL , SIE R RSN 1.3 fi%.
SEIFERIWIAAL FAE N 2.7W.

Rt , SIEHFER B EE N 2.7W x 1.3 = 3.51W,

Rt , B PRIFE R HAL B AE N 4.058W.

KH DDW 20 1 45 08 il 5468 119.1 °C.

WIHEAT HE— 2P BEAR WA K AT A6 S 22 18 I 25 1% S (B

£
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9 B IE BN

9.1 BHESL

DDW #l PWP 354 (I HICHIR i 4 AR R PRI AR, TS TH 88 0F R HIARE o HURR B ZIFE PCB _EIR R RIF H.
WA, ARREIRR MR, AREZHMER , SN RIEREHD.

9.2 PCB # Rl

U] FR-4 BOEIEM IEARL , FFAETUZ AR Z R 20z (70 wm) 7, MTERTHAERE I In EMI A& (1
T PCB Ak HUEEIR ) -

104 BT XFIRIE Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRV8461
English Data Sheet: SLOSE98


https://www.ti.com.cn/product/cn/drv8461?qgpn=drv8461
https://www.ti.com.cn/cn/lit/pdf/ZHCSRF9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRF9A&partnum=DRV8461
https://www.ti.com.cn/product/cn/drv8461?qgpn=drv8461
https://www.ti.com/lit/pdf/SLOSE98

i3 TEXAS
INSTRUMENTS DRV8461
www.ti.com.cn ZHCSRF9A - DECEMBER 2022 - REVISED OCTOBER 2023

10 HEJREAHRE Y

- DRV8461 ¥t NAlfE 4.5V & 65V ({4 A HE B (VM) Fig4T.

o HUEHIEN VM Y 0.01uF M & R ZI5 T DRV8461 /Y VM 3| I E .
oAb, UM EOAZIRE — KA R A,

101 RAEHS

Mo & SRR R A R AN RGBT — DM EER R, TSN AERERFEE G0 , Ht
RAEIIN T AR E RS

P R A AR O T 2R, B

FLHL 2 Gt i 75 1A e e LA

PR 14 FL 25 IR FELIAL ) R

PR R ATL 2R 2 ) 1) 3 4 P R

RS2 I S S
PRI EALER (A RIER. TRIER. Pl )
HUBLA B0 7%

AL B R 2 D0 P B AL, SRR MR B AR, R0 DL R 7
SR HL L RS 2 SO B M HI S, 2 P2 05 2 K R ey L PR (RS, AT LADOR SRt
Kl

BB FIEH A R | (L7 AT SRR K AL 2
RIS R T T MUK, LA s L R i R SR BT

ft

Parasitic Wire

Inductance .
Power Supply ¢ Motor Drive System

p I VM
+ pull B 1 Motor
— Ta Driver

M T K
| | GND
Local IC Bypass

\ Bulk Capacitor Capacitor

Copyright © 2016, Texas Instruments Incorporated

& 10-1. MR RIER HALBS R GURBI E

10.2 IR
DRV8461 H AN ERE VM 5] B B s B & B A] 1B 51847 .

* VM 314 H Hrfe il r i

o PNIERRE AR BT AR R AR, B PR SR L 5V LR (DVDD). AECE DVDD 5 I E 4050 FL S i H R

AR ATEE A B S FRIEOER A VCC S, TS A BRIk . N AESEIR VCC S IALTE 0.1uF LAk
Faw , IILERE SRS I E i Ik

o AL, AR AN 7 A e R v, R A B R AR A LT R G A A L A AR
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1 )7

11.1 iR

11

NAE FHHEFE AN 0.01uF HAE RN VM UMK ESR P& 55 B A VM 5] 155 #% 22 PGND 5| il th2%
HLZS A RS AT REFEIL VM S ICE | il o 5 08 I A 2R B 0 1 T S5 23 PGND 5| Jii%E+: .

NAE FHAUE LR VM RS E AR VM 51538 2 PGND. %4144 1] DLE HL R 2548

DAZAE CPL il CPH 5l iflZ A i E — Mk ESR & iz 8. #UUdFH — AN EN 0.1pF . U HE N VM
HIFLA A% o R ZH AR AT Re ST 5] JAECE

WAZRAE VM FI VCP 31 I [l E —AMEE ESR MZ 88, FEUUE I — N4 1pF. HE BIE A 16V 1
A EE . WL v Re SR 9 N E .

i AR ESR M & 75254 DVDD 5|55 % et . U — M RAE RN 1uF. BUE RN 6.3 V A
Ao B Ub 5 g A AR T Re SR S| AR -

ffi X ESR M A 83 VCC 51 sk izt . @ —ANEAEN 0.1uF. FEHE N 6.3V HERE
Ao Kb s B A B T RE SR 5] RS -

JE 2k G R 5 BRI R R AR A R ) LR

H2E B ER D IUE B R G v .

- VOV RGBSR — AN KA 8] W —Hete T i 2t i T 4E PCB R 1l

N TR AT RE MRS TURT LR, 7 I LA 1 28 R 2 T T i, et S| A A N RO e LT
SRV F 224~ FLOR BRI PR BT -

- REIEESEE B AR (CHSRAE PCBRE ) |, Mg .

- ERE AT RN A A AT A B T ECR IR RECAE

.2 i R

E15 DRV8461 EVM AR R fil. it 3 m A DRV8461EVM 7= ff S b 3K
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12 AR

THRMERERIT R TR, NI 7T SRS AR B ok Ty 5 (10 TR AT A
12.1 OB ZHf

12.1.1 MY

TEINXES (TN) , 7] E A E AL A LR D) 177 BT
TS (TI) , 545k FET S8/35 FET : HPLARZ)#51ERE 3 SRS
TEINACES (TN) , 21y AL FE LA AT i e Ay A o

TN (TN) , 2017785 B B30 T 78 RS E N AR

TBINAXES (TV) , EAE T LIL 2017 98 F1 26 P17 179 4 i SRR
TEIMAXES (TV) , I FE I PR DA AN i

TBMALES (TI) , 207718/ DRV8xxx Jz) 4 A H pIN R
TEINALES (TN) , T HEE LA 5] a5 HE I E (EN TR

BN (TV) , LA )51 e 77 N R i

TEMACES (TI) , FFHEAIC 2 RSN R

12.2 BSOS B 40

FERRWCCR TR , TESME ti.com LRSERE SO, s a7 S BT, Rl el R EE E B R
L. AR I REAIE B 1 B AT ST SR TR LS BT T e k.

12.3 LFERIE

TIE2E™ LHAGIZ R TN EE S E YR | WAL FPEME . 25 I01E MRS vt 35 8. 18 R4 i
Z R EH O )RR AT R AR B Bl

BERI N R A TR E “IRERE” 1AL, XEREIEA R TI FEARMIE |, FHHEHA—E W TI WS iES 0
TR (BEH 2K -

12.4 BEtp

TI E2E™ is a trademark of Texas Instruments.
P a3 A & BT & =

12.5 BFH R E S

LA (ESD) S BRI AR L o B (TI) e UG i 24 0 57 HS s A P A B L . RS 05T TE Ay A 3
A RIS | T A SR i

m ESD HIIIR N E SERUNIVERERFE S , RIS . K% LR R 68 A 52 I3 | X2 R ONIEw 4in 2
B AR T e 2 SRS HOR AT RS A AR T

12.6 RiEE

Tl RiEE RARERIN IR T ARE. B R R E o

13 Yl HEMTITIEE R

TRITHE S, BRAITIEL . XEE RS R SdE . SR naE , MASTEM , HA
SRR BAT BT . A SRR R AR S ARhRAS | 3 2 B A (U 3 A
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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—
LR ey R g T
o| |e e 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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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

INSTRUMENTS
www.ti.com




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 / a
| 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.
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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
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NOTES: PowerPAD is a trademark of Texas Instruments.

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

2. This drawing is subject to change without notice.
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
4. Reference JEDEC registration MO-153.
5. Features may differ or may not be present.
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EXAMPLE BOARD LAYOUT
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.
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EXAMPLE STENCIL DESIGN
DDWO0044E PowerPAD™ TSSOP - 1.2 mm max height
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0.125 3.80 X 8.00 (SHOWN)
0.15 3.47 X 7.30
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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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