'E Ordering & Technical
6 o quality documentation
i3 TExAs
INSTRUMENTS

Design & E Support &
development training

DRV8461
ZHCSRF9 - DECEMBER 2022

DRV8461: T]SZBlE MR ML= 12T 65V, 3A Dt HALIRS) 2%

1 etk

o SBHEHNLIRS)AE
- HA STEP/DIR 5| jif) SPI 8¢ H/W $%11
- I 11256 Do AR

* 4.5V £ 65V {FHJf H Tk

- SCHEbRAE 24V, 36V 1 48V HiJEAL
* 1% Rps(on) : 24V, 25°C iy 300mQ HS + LS
o AR SRR
- 3AHER. 2.1 AT R
« DDW #1355 DR 834451 Xt 51 3R
- DRV8452DDWR : 48V. 5A jifi&E#%
- DRV8462DDWR : 65V. 5-10A j# &%
* PWP #2355 U440 51 B 5 ISR A -

- DRV8434/52 : 48V. 2.5-5A
- DRV8424/26 : 33V. 1.5-2.5A
o SRR AN AT
- 5% W EAE R
o BRE IR ANV A DR Y % 0
o EE P, AR R A B SRR s
17
o SRR AE 4 (1 B B AR
© AERIBUERE S B
o BHBIHAE , RS T R AR ) F A
o FrbA i
o FF 1.8V, 3.3V. 5.0V @A
o RHRBEIREL A (2.5pA)
o M HJE B K (VCC)
o RIPFIS MR
- JofR AR AR
- VM XRJES8iE (UVLO)
- JFER I (OL)
- SRRy (OCP)
- oK (OTSD)
- WEIRA S H (nFAULT)
- pEHEEAM T (nHOME)

2 N

T Atk StIkshasfpLes A
RN EEDH]

ST R . S &

RSNG|

ATM. F4PHL

+ PLC. DCS #il PAC

o ZIREITEINL

+ 3D TERHL

o AN IP Bk

3 JiHH

DRV8461 /& —k L. KIfZF., &tk fe D it s yLoK
Bhes. Ze A 65V YRR L, LA EA
300mQ HS + LS Sl rHPH . Rems S mis 3A HLIRLITK
21 MOSFET.

B L Th AE MR S 3R AR VR LR B IR, DL R Rk
Ko by AT IR LR FRIRAS T TR FE

Fp i A 3 PR 2 AT AR A A LIRS N S e e i
170 R EB AT, JC 75 A A R FE |, A4
/N PCB THRIFBFICARG A . NE 3 ER S mRIE
1/256 Wb , BARUE A \ STEP 15 5 #E1T 4
{8, ATV 32 ) 2 PR T4 o ToA IR A% SR I B T
RAMIAR T 1L ZE S FRAD R S W T EE |, AT
SEIARAE T SR ATIEAT

DRV8461 HEM /AT B SR Ike. 540
FET IRZI 2 4HLL , DRV8461 L & T R B |

PCB M /N, T mRE R A RS W e 5 i8 47,
DRV8461 i N tERE D 3k R G R BEAHIERE .
REEERE
() HERT (47
B B0 ESp S )
DRV8461DDWR | SPI 8 H/W | HTSSOP (44) 14 x 6.1 mm
DRV8461SPWPR SPI HTSSOP (28) 9.7x4.4 mm
DRV8461PWPR H/W HTSSOP (28) | 9.7 x4.4 mm

(1) & 7T AR, S R BRI R R R R AT I
Ko

45t065V

|

DRV8461

STEP +
DIR 4 Auto-torque 3A
" ( Silent step Decay )
|_SPlor H/W |
< Auto Microstep . _

nSLEEP
ENABLE | (Custom Microstep’)

nHoMme | (C_Smarttune )

nFauLT  |(C_1/256 u-step ) 3A
Stall Detection

r v VY

Controller

et R A

ARG AENTTRRI , RAH R TP s P SORARIE R

PARA = s O 2L . A 5@ B 5 SRR I Bl (R 2, 7 )

www.ti.com , AN, TIAGRIERIERERPERNA R, ESEER Bt Z 8T, 1 551575 Bol UK IS SCRRAS .

English Data Sheet: SLOSE98


https://www.ti.com.cn/product/cn/DRV8452
https://www.ti.com.cn/product/cn/DRV8462
https://www.ti.com.cn/product/cn/DRV8434S
https://www.ti.com.cn/product/cn/DRV8452
https://www.ti.com.cn/product/cn/DRV8424
https://www.ti.com.cn/product/cn/DRV8426
https://www.ti.com/applications/industrial/factory-automation/overview.html
https://www.ti.com/solution/textile-machine
https://www.ti.com/applications/industrial/medical/overview.html
https://www.ti.com/solution/stage-lighting
https://www.ti.com/solution/atms-automated-teller-machines
https://www.ti.com/solution/currency-counter
https://www.ti.com/solution/digital-output-module
https://www.ti.com/solution/multifunction-printer
https://www.ti.com/solution/3d-printer
https://www.ti.com/solution/ip-network-camera
https://www.ti.com.cn/product/cn/drv8461?qgpn=drv8461
https://www.ti.com.cn/cn/lit/pdf/ZHCSRF9
https://www.ti.com.cn/product/cn/DRV8461?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/DRV8461?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/DRV8461?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/DRV8461?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLOSE98

13 TEXAS
DRV8461 INSTRUMENTS
ZHCSRF9 - DECEMBER 2022 www.ti.com.cn
A2
T HFEE et 1 T T L = SRS 98
2 B s 1 8.2 IR R FH oo, 98
B e 1 O B B B I e 103
R SAN ik sk Tus SO ORORT 2 O BRI e 103
B B B B AT BE oottt 3 9.2 PCB I BHIETE oo 103
B BT e 7 A0 EBYEAEIRELI oo 104
(R IEED R o . b = DTS 7 ORI == = SRR 104
B.2 ESD ZEZ ettt 7 10,2 FELYB oo, 104
8.3 I A e AR K I 7 = OSSO U USRSV 105
B4 PP BEAE e 8 1A AT BT e ettt 105
8.5 BT oottt 8 RO e T I 105
B.6 BT EIE oottt 13 12 BRI R ST EE e 106
T BEAIBEI oo 15 120 SR S e, 106
T REIR oottt 15 12.2 FESCRE BB e 106
T2 TNEETTHERE] oo 16 12.3 SRR YR oo 106
T3 HREPETREH oottt 18 12 TR ettt 106
T R ettt 66 12,5 B LTI e 106
7.5 BFAEARILIRE e 70 12,6 ZRIE R oo 106
8 PLFHFIEZI. ...t 98 3. HIEMETEMER .o 106
4 12T Py 3B id %
VE - PAETRRAR I TS AT B85 2 BT RS 1 T RS AN [
H# BT H A UL
December 2022 * YIE K AT R

2 Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRV8461


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=ZHCSRF9&partnum=DRV8461
https://www.ti.com.cn/product/cn/drv8461?qgpn=drv8461

13 TEXAS

INSTRUMENTS DRVE461
www.ti.com.cn ZHCSRF9 - DECEMBER 2022
5 5| BIEC B MT) g

g
o

VCP [1] ——— e —— ~  l@cpu

VM (2] |{ : 43] cpL
PGNDA[3] | | [@nsLEEP
AOUT1 [4] | |  [ALENABLE
aoutis| | | [s0DIR
AOUT1 (6 : : 39) STEP
AOUT2 (7] | | [EEsew/m
AOUT2 (8] | | 37 SDI/DECAYO
aouT2re| ! | [38/SDO/DECAY1
PGNDA (10| : Thermal : 35/ RSVD/TOFF

VM [11] I PAD | 34] nSCS/MO

VM| | B VReEF
PGNDB 13| | | [F2RsvD
BouT2 @& | | [smRsvD
gout2 5| | | [s0/RSVD
BOUT2 (1§ : : 29) RSVD
BOUT1 (17| | | | mone
BOUT1 (8] | | [ZnHOME
BOUT1 [19] I | [28nFAuLT
pGNnDB 20| | | 25 vee

VM 21 : : 22 pvDD

GND [22] N e e _ 23] GND

& 5-1. {5 SPI BR H/W #: 0 f) DDW $}3& ( 44 3|}l HTSSOP ) , TitLE

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRV8461

Submit Document Feedback

3


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

DRV8461
ZHCSRF9 - DECEMBER 2022

13 TEXAS
INSTRUMENTS

www.ti.com.cn

vcP [1]
VM [2]
PGNDA [3]
AOUT1 [4]
AOUT1 [5]
AOUT2 Lé]
AOUT2 [7]
BOUT2 L8]
BOUT2 [2]
BOUT1 [0}
BOUT1 [11]
PGNDB [12]
VM [13]
GND [14]

Thermal
PAD

——~ [=crH

27] CPL
26] NSLEEP
25] ENABLE
24] DIR

23] STEP
22] SCLK
21] SDI

20] SDO
[19] VCC

18] nSCS
17] VREF
[16] nFAULT

e e e e o —— —— —— —— — — — —— —— —

~——————— 15]DVDD

&l 5-2. {8/ SPI 0¥ PWP 343 (28 5[ HTSSOP ) , TR

VCP [1]
VM [2]
PGNDA [3]
AOUT1 [4]
AOUT1 (5}
AOUT2 L¢]
AOUT2 [ 7}
BOUT2 [3]
BOUT2 [}
BOUT1 [19]
BOUT1 [11]
PGNDB [12]
VM (5
GND [14]

—_————— - ~  [#lcpH

Thermal
PAD

27] CPL

26] NSLEEP
25] ENABLE
24] DIR

23] STEP
22] M1

21] DECAYO
[20] DECAY1
19] TOFF
18] MO

17] VREF
[16] nFAULT
- [15] DVDD

e e e e o c— —— —— —— — — —— —— —— —

&l 5-3. {8 FH HIW 30 PWP 333 ( 28 5[ HTSSOP ) , TR

31
PWP .
o S i BB
SPI 80 |H/W #1
W B AR F R L o 2 SR B A RV R R AN AT N
vee 25 19 i i VCC 5|+ % DVDD 5. Ui E AR SPI AR,
” VCC 51 it /& SDO % th I HIE S I . PRIBIE 2 WA
7.3.16.
12 NE I fgi Ed ERE 1 s
RSVD/TOEE 35 i 19 s %51 A "ﬁ‘ SPI %‘Dﬁiﬂ D‘@)ﬂj ﬁiﬂﬂ H/W 0, 5]
PWM I 5 0 G W7 I TRL 2R 4T 4 A o

Submit Document Feedback

Product Folder Links:

Copyright © 2023 Texas Instruments Incorporated
DRV8461


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=ZHCSRF9&partnum=DRV8461
https://www.ti.com.cn/product/cn/drv8461?qgpn=drv8461

13 TEXAS

INSTRUMENTS DRV8461
www.ti.com.cn ZHCSRF9 - DECEMBER 2022
=l
PWP 8
o S e i
SPI &M |HW 10
VCP 1 1 Power ?fﬂﬁ% # XTR 1 uF 16V P& A8 M VCP # %
R, R EALBEERE , @A 0.01uF P& E A
VM 2. 1. 12, 21 2. 13 H Y5 —ANBUE HLE N VM IR 28 B B 3 LS5 ik 05 0% 5] PGNDA
#1 PGNDB.
PGNDA 3,10 3 Power YRR . R R G HeH.
PGNDB 13. 20 12 HL IR R . R RS,
AOUT1 4,5.6 4,5 i SRUL A . ERED LS.
AOUT2 7.8.9 6.7 i SR ANt . RIS
BOUT2 14, 15, 16 8,9 M Sef B i . ERERIHALSEA .
BOUT1 17. 18. 19 10. 1M B el B . ERRIHB LG,
GND 22, 23 14 FL PO, R RS
N S LDO it BN 1 uF. e SN 6.3V B¢ 10V [
DVDD 24 15 R X7R Wi 4 H1 2258 %4 % GND.
[ Wi R . R AR, FRONPEET . TR
nFAULT 26 16 WHOTEE | (EAULT 23850 il
MRS B AE T R UG AL B (45°) I, NHONIBETE
. Fo nHOME 3| JITES R 360° FER: i) 4% th — AN fL P ke
nHOME 2 - WOOFEE | Cpuagsbit ) . (GEIT DDW B3, SRS
7.35.1,
Bist o8 i A %+ DDW ## , MODE 5| fi{# F SPI skfifif (H/W) 51 i 1
s W SR AT AR, TS LT 7.3,
RSVD 29, 30. 31. 32 - - R R,
FHT % B R 2 i i i R S 4 N . DVDD A] - il i #fE
VREF 33 17 LIDN ¥ IE#SE R VREF, 4B A{H ) SPI 0 , i
VREF_INT_EN = 1b , Il VREF 3] BITT LA A %82
A SPI L1 , XA SR B AT 30 i . 51 I 1 AOA
nSCS/MO 34 18 PN B MO AT LA . HAW 2008, %51 IR e
B AT R AT .
SDOY ] SPI #:C18S , Bh5| B VE R AT 3R i . 7€ SCLK 5] JIfY
DECAY1 36 20 HEHR/ N LR AR . A HIW B2 5] I s = 1T g
.
i SPI #:L18S , Uk A Ve TR . 7€ SCLK 3| I
SDI/DECAYO 37 21 LN FEEHHSRR . AL HW B %5 I SR BRI T 4
2o
i SPI IRt , Sh5 A VER TR b SN . SR ATHER SR H
SCLK/M1 38 22 LD FEAE LT B AR B _E TR R BRI R B I . R HIW B2 00
N, 1251 D AR kAT G
WHERN . RO S AR — 5. I SPI O,
STEP 39 23 LN STEP B Ruhit v U2 LAds , ar DL LFHEFAT R . (8
H/W £ 01f , STEP A 800 ih 242 LR
DIR 40 24 LT JN . BT E S .
IR AP AR RS RS R RS . RS R
ENABLE 41 25 LD F H/W B O TAER , ENABLE 5| jilif ¥t E OCP. OL f1 OTSD
R S 5k

Copyright © 2023 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: DRV8461

5


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

13 TEXAS
DRV8461 INSTRUMENTS
ZHCSRF9 - DECEMBER 2022 www.ti.com.cn
3|
PWP 3ig
o oDW FeA BB
SPI#DO |H/W #-
R BRI N o S 5 H TP T 0 SR e P T

nSLEEP 42 % A DMEIEEREIRALR . 200 nSLEEP bk Ty B B e

CPL 43 27 B MU IF N . 78 CPH % CPL 2 [l — e i

CPH 44 28 BB VM ) X7R 0.1 1 F P& 254

PAD - - - B, S E R G i

Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRV8461


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=ZHCSRF9&partnum=DRV8461
https://www.ti.com.cn/product/cn/drv8461?qgpn=drv8461

13 TEXAS

INSTRUMENTS DRV8461
www.ti.com.cn ZHCSRF9 - DECEMBER 2022
6 %
6.1 X R AHEE
TE FARIE R T I LARR TG A ( BRAES A3 ) (@)
w/AME B Hpr
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A A HE (VCP. CPH ) 0.3 Vym +5.75 v
HAT A 41 HF S5 51 (CPL) 0.3 Vum v
nSLEEP 3| il #1J%: (nNSLEEP) -0.3 Vum %
Py AR R 2% HUE (DVDD) -03 5.75 v
B R (VCC) 0.3 5.75 \%
Pt 51 A -0.3 5.75 v
FEAER NS BB E (VREF) 0.3 5.75 v
PGNDx % GND HiJE 0.5 0.5 v
PGNDx % GND i)k , <1us 2.5 25 Y%
FFiE4 I ( nFAULT , nHOME ) 0 10 mA
g A HHE (AOUTT. AOUT2. BOUT1. BOUT2) -1 Vym + 1 %
54 100ns %y 31 ek ( AOUT1. AOUT2. BOUT1. BOUT2) -3 Vym + 3
WE{H RS L ( AOUT1. AOUT2. BOUT1. BOUT2) 2 S BR A
TARELESE | Ta -40 125 °C
TAEGEE , T, -40 150 °C
WAFIRE | Tog -65 150 °C

1. B “HXSRABENE " TIHHIET) AT GERNT 3 (FIE SR AR o Z Ly Ik JENE  HA R a X
LEFE N T B (F 1R EREL @R T AEF b BRI T AT IE 3 L. (H a4 X R ABIE 1 T Al
FE 2R 5 10 AT 3R 1 -

2. Jrf IR LU 25 720 5 GND A2t

6.2 ESD 4%
i Hpr
MR (HBM) |, 774 ANSI/ESDA/JEDEC JS-001 #7E(M +2000
Viesp) |HAEACE FSHLBSIERIR (CDM) , 754 ANSI | ¥6ffi 511 750 v
ESDA/JEDEC JS-002 #5#E(?) EROETL +500
(1)  JEDEC X fF JEP155 #5441 : 500V HBM H SEF7EFFHE ESD 1200 FE &4 7%,
(2) JEDEC X'fFJEP157 #51 : 250V CDM FJ SEHIZFFifE ESD #5FE F a4k 7=,
6.3 B T/ERAF
1E B AR A NI ARV N ( BRIERS A B )
B/ME BAME AL
Vum AIHRIER ( B ) BT R R E 4.5 65 \
\4 BTN LR 0 55 \Y;
Vyee VCC 5| & 3.05 55 \%
VRer FHEHLE (VREF) 0.05 33 v
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B/ME BAE L0 A
fstEP W) STEP {55 (STEP) 0 100 (M kHz
[ FALIH R I (xOUTX) 0 30 A
Irms F L 5 AR B (xOUTX) 0 2.1@ A
Ta TARPREG IR -40 125 °C
Ty TAEZ IR -40 150 °C
1. STEP #p A\ L {EHi# 4 500kHz | 1H Z 2457 55 F i pl 51 2 R A

2. WAEIG L) FFE ORISR -
6.4 HEREE R
PRI DDW PWP Bfr
Rosa |4 IR 23.2 25.2 °C/W
R uc(op) | G5 E4M5% ( THES ) HIH 10.9 15.5 °CIW
Rows | 452 BERIIARE 6.6 6.3 °CIW
byt 45 I I RHIES 4L 0.2 0.2 °C/W
by |GEE B SH 6.5 6.3 °C/W
R yc(boty | S A5 (JRHB ) #40H 1.3 1.3 °C/W
6.5 HURHE
HAUEERRAE Ta =25°C H Vyy = 24V 560 FIME. BRIESTA U, TN FTA R ES R AR LIRS N IRRME.
SH WA | B | mmm | mkE | %0
HEJFHE (VM. DVDD )
ENABLE =1, nSLEEP =1 , il 5 75
#, , VCC = 4}k 5V
vm VM A B i mA
ENABLE =1, nSLEEP =1, EHHLHt 8 11
# , VCC = DVDD
lvma VM BB, FLR L NSLEEP =0 25 5 LA
tsLeep W 5[] NSLEEP = 0 ZHEAR 120 us
tRESET NSLEEP & {i fikiH NSLEEP f& B~ 2 i B g i 20 40 us
H/W $10 , nSLEEP = 1 Z% th# 4 0.8 1.2 ms
e R SPI #1 , nSLEEP = 1 & SPI 4 0.15 0.25 ms
ton i e 1) (1) VM > UVLO %kt 4 1 1.3 ms
TEANEB K, BV < Viyy < 65 V 475 5 5.25 Y%
Yoo AR TR , Vg = 4.5V 42 435 v
BI#% ( VCP. CPH. CPL)
Vuep VCP T/EiE 6V <Vyy <65V o v
:/CP MR TT iR Vym > UVLO ; nSLEEP = 1 357 kHz
fok CRE S ks Vym > UVLO ; nSLEEP = 1 10 MHz
EEEFHMA ( STEP. DIR. MODE. DECAY1. nSCS. SCLK. SDI, nSLEEP )

Submit Document Feedback

Product Folder Links: DRV8461

Copyright © 2023 Texas Instruments Incorporated



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=ZHCSRF9&partnum=DRV8461
https://www.ti.com.cn/product/cn/drv8461?qgpn=drv8461

13 TEXAS
INSTRUMENTS

www.ti.com.cn

DRV8461
ZHCSRF9 - DECEMBER 2022

TG HEAE Ta = 25°C H Vyyw = 24V Z6A4F FIIME BRAEDA UM, 0T BRAEHGEAEHER: TAR 61 FIIIRIE

¥ TR A BME HEE BAHE Hpr
ViL AN ZHACE T R 0 0.6 V
Vi N IB R T EE{E (B 15 55 v
DECAY1 S FrE 5 )
Vik becart i NZ 4 P L E ( DECAY1 . 55 v
S )
Vivs NGB IR (B nSLEEP LASP 100 .
HIRTA S )
Vhys_sLeep |NSLEEP iR 300 mV
fil N A B P HLIR (R nSCS
e iﬁﬁﬂﬁﬁ;;gazj% v Vin =0V ! 1 HA
li_nscs NSCS A% FL-T- FLI nSCS = 0V 8 12 LA
N BT R (T nSCS
Iy AMEFTA 51, 200k PIE Rz E | Viy = DVDD 50 LA
FH )
liH_nscs nSCS B4 i Hi~F Hi nSCS = DVDD 0.1 LA
Z®EH A (MO, DECAYO. ENABLE )
Vit_gi i NIB A P L TR %EH:% GND 0 0.6
Vig_ti LD R AREENA S A 1.8 2 2.2
Via_ti NI R T LT R #EH:E DVDD 2.7 55 v
lo_tri L B e AN Y 10.5 A
VO R SEEN (M1, TOFF )
Vi1_quad i NIB A P L R %EH:% GND 0 0.6 \Y
Vi2_quad N 330kQ + 5% % GND 1 1.25 1.4 v
Vi3_quad N BT R SRS 1.8 2 2.2 \%
Vi4_quad H NIB v P LR J%E# % DVDD 2.7 55 \Y;
lo_quad it b B 10.5 LA
#HHH (SDO)
Rep, spo | FHrRLEL 5mA 514 , LL GND Jyf:ift 30 60 Q
Rpu,spo | A LA HiBH 5mA 3% , L VCC N%EHE 60 110 Q
Ispo SDO g A (™ Vym > 6V, SDO = VCC #1 0V 2.5 25 uA
el H ( nFAULT , nHOME )
VoL ORGP R lo =5mA 0.35 \%
lon 6 32 T PO LI -1 1 LA
HHLIRSI 4% ( AOUT1. AOUT2. BOUT1. BOUT2)
Ty=25°C. lIp=-3A 150 175 mQ
Rosont) | Ffll FET 558 f B T,=125°C. Ig=-3A 225 285 mQ
Ty=150°C. lp=-3A 255 325 mQ

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRV8461

Submit Document Feedback


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

13 TEXAS

DRV8461 INSTRUMENTS
ZHCSRF9 - DECEMBER 2022 www.ti.com.cn
HAUEERRAE Ta =25°C H Vyym = 24V 5K FIME. BRIAESTA U], 5 0BT IRAG R & AR AR 21 N I BRAE
>4 R % A F/ME HAUE BAE FAfr
T,=25°C. Ip=3A 150 175 mo
Rosony [ FET 5@ Ha b T,;=125°C. Ip=3 A 225 285 mQ
T;=150°C. Ip=3A 255 325 mQ
LAk %ﬂi*ﬁfﬁ?iﬁﬁﬂjéﬂﬁéi@%i}% i FF A TR | Vg = 65V 200 A
HW B0, 1o =3 A, AT 10% 1 a0
90% 2 [i]
twr ity A R eI ?;fz);ug(’)oz'z;b Ho=3A AT 140 ns
SPI#MH ,SR=1b,lo=3A, N+ T 70
10% A1 90% 2 [6]
tp i tH B X I i) VM =24V | lop=3A 300 ns
PWM Hi#2H (VREF)
Ky 5 [H 3% 25 VREF = 3.3V 1.045 1.1 1.164 VIA
Ivrer VREF 5| s B3 VREF = 3.3V 20 nA
TOFF =0 = TOFF = 00b 9
TOFF = 1 5 TOFF = 01b 19
torr PWM i fe] TOFF = ki 455% TOFF = 10b 27 us
TOFF =330k Q@ % GND &% TOFF = 35
11b
10% % 20% i B A% H I -10 10
Alrrip ext | HRBRERSEE |, SN VREF SN [20% 22 40% B2 LR -6 6 %
40% % 100% M2 A -5.5 5.5
10% % 20% =2 -10 10
Alrrip Nt | FEURBRASKEEE , N VREF 20% % 40% i S B -7 7 %
40% % 100% = F2EH I -6.5 6.5
lo.cH AOUT #1 BOUT HLilLEC 100% A2 IR -2.5 25 %
SPI #H , TBLANK_TIME = 00b 1
H/W #z8 SPI #:11 , TBLANK_TIME 15
ek FRLL R 4 7 e e =01b us
SPI # M , TBLANK_TIME = 10b 2
SPI #0H , TBLANK_TIME = 11b 2.5
toec HLVA T 15 LR UG ik i ) 0.5 us
TR L
VM T [% 4.1 4.25 4.35
VMuyvLo VM UVLO % \%
VM ETF 4.2 4.35 4.46
VCC #EHF|SMEHE , VCC TR 2.7 2.8 2.9
VCCuvio |VCC UVLO 4 v
VCC E#FSMTHIE , VCC Bt 2.78 2.9 3.05
VuvioHys | RIEIRHT ETHE R REE 100 mv
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TG HEAE Ta = 25°C H Vyyw = 24V Z6A4F FIIME BRAEDA UM, 0T BRAEHGEAEHER: TAR 61 FIIIRIE

>4 R % A F/ME HAUE BAE FAfr
‘ VCC =DVDD , SPI %11, VM F ,

Vest - [YMUVLOEE M pear 4 Y
Veeuy CENGE YN VCP T % Vym + 2
locp R IR WAL FET KRR 438

H/W $#:1 2.2
tocp T AR AE IR SPI #H , TOCP =0b 1.2 us

SPI #11 , TOCP = 1b 2.2
tReTRY SOR/ Rz g L] 4.1 ms

H/W $#:11 60

SPI #11, OL_T = 00b 30
tov T SR A B 1) ms

SPI #1171 ,0L_T=01b 60

SPI#11, OL_T=10b 120
lo TF iR G738 ALV B A 110 mA
Totw T et SPI 10, WAZIRE T, 135 150 165 °C
Thys otw | &R SPI #:10 , WIZIEE T, 20 °C
ToTsp PO WIZIREE T, 150 165 180 °C
Thys oTsp | IR WL T, 20 °C
() BRI
6.5.1 SPI B FFER

BAME | AARE | BOKME | Bdr

trReaDY SPI k%% , VM > Vger 1 ms
tscik SCLK /& 100 ns
tscLkH SCLK i i H T ) 50 o~
tscikL SCLK fZ KA HL~F- ) 1] 50 ns
tsu_soi SDI iy \ 15 & B [i1] 20 ns
ty_soi SDI g N\ R FER 1] 30 ns
tp_spo SDO #ith 4RI i) , SCLK &2 SDO A %L , C = 20pF 30 ns
tsu_nscs  |NSCS A1 E i ] 50 ns
tH_nscs nSCS i N R FEET 7] 50 ns
thi nscs | TRHESFAT 2T nSCS 5 iy B A] 2 us
tois nscs  |nSCS I E , nSCS iHi 7% SDO =ikt 10 ns

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRV8461

Submit Document Feedback

1


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

13 TEXAS
DRV8461 INSTRUMENTS
ZHCSRF9 - DECEMBER 2022 www.ti.com.cn

tH_nscs
>

;

tnscs . tsu_nscs
|

nSCS | : N\

I

I

I

|

[}

I

| tsoik
':

SCLK m

|
| tsoLkn tscuke
I

A

SDI P CHEEED s Y

. . .
I tsu_soil th spr |

N |
I I
: i + |
I , I |
00 e X Xa X
I'to spo | | tois_nscs |
& 6-1. SPI I &
6.5.2 STEP A DIR B} FER
HIPREHTE Ty = 25°C fl Vyy = 24V XA TIRIE. BRAESE U , BATE BRAEAEHERE TAEF4 T IRRME.
w5 B/ME BNE L
1 | fsteP A 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
|
|
DIR, Mx X : X
TN
T
| @ : @ |
& 6-2. STEP A DIR i &
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6.6 JLAVREE

34
— T,=-40°C
32|— T=27°C
“|— T=125°C [—
s Tez1s0cC ]
28 |
z 2
= i
% 26 R e e N
g [I—
5 |  +—T |
< 24
3
2
= 22
8
2
a2
1.8
1.6 >
14
0 5 10 15 20 25 30 35 40 45 50 55 60 65
VM Supply Voltage (V)
Bl 6-3. BEARBL AL IR A
7
— T,=-40°C
6.8 — Ty=27°C
— Ty=125°C
6.6 — T,=150°C
z 64
£
Z 62
£
8
5 6
o
g 58
@
2 56
T 54
s
2
O 52
5
4.8
46
0 5 10 15 20 25 30 35 40 45 50 55 60 65
VM Supply Voltage (V)
y ¥
 6-4. TAEHYFALA , VCC = 4134 5V
26
— Ty=-40°C
9.4 — T,=27°C
— T,=125°C
9.2 — T,;=150°C
<
z 9
% 88
s
3 s N
=
2
5 84
) I—
< 82 E— —
b+ I
] b
8‘ 8 — |
78 I —— ——
. —
76 /// \\
74
0 5 10 15 20 25 30 35 40 45 50 55 60 65

VM Supply Voltage (V)

K 6-5. TAEHEJHEHR , VCC = DVDD
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6.6 JLAVREE

280
— V=45V
— Vym=24V
260| — vyy =65V

240

220

200

180

160

High-side MOSFET On resistance (m<)

140

120

100

=]

-40 20 40 60 80 100 120 140 160
Temperature (°C)
& 6-6. Fifll FET Sl AipH
280
— Vym=45V
— Vym=24V

260| — viw=65V 7
'g‘ 240 /
8
§ 220
£ 200
o
~
w180
172
o
= 160
2 10
K

120 /

100

-40 20 0 20 40 60 80 100 120 140 160
Temperature (°C)
& 6-7. {0 FET B HFH
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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 ThEETTHEIE

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 pF Current |
CPL A Sense |
— Gate Stepper
! Drivers VM Motor
DVDD ovoD || ¢
Regulator PN = & YL
] [ AOUT2
— e . L
-«
A4 l —
DIGITAL Current \
CORE < Sense e PGNDA
- 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
e
1 [ BOUT2
: L1
ﬁ <
; 4 —
— Protection T
— N Sense
Stall Detection [] PGNDB
J__ DVDD
Overcurrent =
Undervoltage Fault Output nFAULT
VCC ‘[ RirauLr
Vvrer —| VREF Open Load
I P;:zluotg Overtemperature
1 1
- L praD L1 eno
& 7-1. B SPI £ X DRV8461 HHEE
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1uF

DECAYO0

DECAY1

MODE =0

& 7-2. BF H/W £/ DRV8461 FHER]

DVDD
§ RnHOME VCC
1 7 7L
I 0.1 pF
VM — nHOME VCC :L:
[ 1 |y
L L LI Y
Power >R }
'—
Indexer .| | AOUT!
Position | L
Charge 4 ||.<_
Pump A4 —9
» Current
= Gate Sense % Stepper
+ Drivers M Motor
DVDD v
Regulator 4‘?{' — Y Y Y
'_ [ AOUT2
- L]
e
A4 l —
" Current \
Sense 1 PGNDA
- L
—>
SINE DAC
Digital
Core
Control
Inputs — BOUT1
|
1 - %
» v —
P Current |
Sense [
Microstepping Gate VM
Indexer Drivers
Smart tune D 5
'—
i BOUT2
y L
4
\ 4 l 9
Current
D Sense 1 PGNDB
Protection L1
J__ DVDD
Overcurrent =
Undervoltage Fault Output _I: nFAULT o
nFAULT
Vvrer ¢+—  VREF Open Load
Analog
:l Input Overtemperature
1 [ ]
L praD L eno
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7.3 Frtk Ui B

% 7-1 5H T DRV8461 [IHEFESMB AL

R T1. SR

A 51 F 1 51 2 HHE
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 EBf7&O

DRV8461 FJ LA FIAE 1 (H/W) 5% 1 8k SPI TAE. ] SPI TARRS | iZa3/F SCRFFS N DI REAN RIS T |tk

7-4 JI7 o

XFF DDW B0 , 1255 #1°1- MODE 5| JI7E b Rl B nSLEEP 73 5 817 TAR R OE R -

o R ILE MODE 5 izt | #8448 R HIW 5] % 0 TAE,
o R LR MODE 5| & 4w i~ WSS HEH SPI TR,

&1

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

FAGIAR SRR T TR O, W3R 7-2 FK 7-3 P -

R 7-2. 5| jiThEE , DDW 3

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

& 7-3. 5| IThEE , 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. 51 IThEE , PWP £/3 (continued)

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.RREER
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
FRAL S
VM Fl1 VCP UVLO & &
VCC FHE R 2 =
UV = =
TFi% R = =
Kl £ 2
S & 2
ULk & )
7.3.2 5k FAHLIRE 2% B IR ATUE (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 BB d

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 ERTIEE

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

B 7-3. BRI R ER

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

VM
H ?
— r:IAOUT1
L L
< &
'_
ry
o Current o
Sense
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) 83 7 HE R

7.3.4 Wb B

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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R T-5. Wob o BRRE

MODE = 1 MODE =0
MICROSTEP_MODE | M0 | M1 R
100% R 2t
0000b 0 0 .
( WAHIIREG )
330kQ £ |71% MRt (W
0001b 0 ;
GND |l )
00106 1 0 | dfEE 12 ik
0011b Ao 12
01006 0 1 [amn
0101b 1 1 s it
0110b e 1 116 ik
0111b O | & |12
Rl | 330KQ % |,
1000b S [ 11e4 it
1001b B w128 ik
10106 1| mabias | 1/256 ik

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

L 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

2 7-7 JE~ T4 DIR 5| RZ 4 5

P DIR Ay “17 BF, 4Pk (71% Wi ) « 1/2 283k, 1/4 Bkfn 1/8

BESATIRAS A AP 5 Ao S i el 0 R R IR A R 1R, AOUT L2 UM IR , 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 gt 114 338 112 i 2353 T1% ??%’é;gg s e(,c%%gz iy | OE)

1 1 1 0% 100% 0.00

2 20% 98% 125
3 2 38% 92% 22.50
4 56% 83% 3375
5 3 2 1 71% 71% 45.00
6 83% 56% 56.25
7 4 92% 38% 67.50
8 98% 20% 7875
9 5 3 100% 0% 90.00
10 98% -20% 10125
1 6 92% -38% 112.50
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R 7-7. fAXT LT (continued)

B B | A B 112 3% T1% ‘2?%;@5}%) '?‘;%’éggﬁw) A ()
12 83% -56% 123.75
13 7 4 2 1% -71% 135.00
14 56% -83% 146.25
15 8 38% -92% 157.50
16 20% -98% 168.75
17 9 5 0% -100% 180.00
18 -20% -98% 191.25
19 10 -38% -92% 202.50
20 -56% -83% 213.75
21 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 JER TAX DIR =1 1600, A 100% i EfE RN D BHa AT . XA #ERLE 71% i 2o di i

THAEE Z IThR (AL R LG I R AT 4R A i A

£ 7-8.100% HIRKI 458k

S 100% . CRRmmH ) e
1 100 100 45
> 100 -100 135
3 -100 -100 225
2 -100 100 315

# 79 JE/R T DIR =1 1500 FHARTEIS 1/2 0 akRAE . IXMD ERGUHLIER 1/2 B REZATIHAEE Z % | (78
i UL 8 R TR A B A

R 7-9. FEMEIS 1/2 2DiEHER

AEAEHR 112 ik AOUT H% BOUT i M ()
(WEREENH) (WEEB)
1 0 100 0
2 100 100 45
3 100 0 2
4 100 - 100 135
5 0 - 100 180
6 - 100 - 100 225
7 - 100 0 270
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£ 7-9. JEFEFE 1/2 B (continued)

JEAEFR 1/2 3 AOUT H1%i BOUT Hifi A (B)
(WHERENH ) (HERES )
8 - 100 100 315

g ] SPI A TAERY , #R4E STEP_EDGE {7 , STEP i& a5y vl LLZ ETHE , AT Lo ETHIAR BT, sk
7-10 flizm. HECE VKA HIW 200, STEP RGO ETHE . X T/ Z s A D B RI2AT (M H] |, il
IR AN LI BN RN, SRR ST A > — 2 DU D B R S PR bR JFOR AP

R 7-10. STEP A B04¥+

B0 STEP_EDGE STEP A 304%
Ob ( BRIME ) lob) it
SPI
1b ETHERUR R
H/W X LT

& STEP ) NS HOLIT | 4M BB ANk b 0F MRS . 7308 DIR 5| BIZARG AL TEAT S .
5 DIR 3IBDZEHET IR RAR . (B | ORI | M4 (e STEP AR A AT
WA T —MRCRE | DLEESCIUBTI P B B L

LA B IZAEE B AR HBEIRBLR | 4B RSB 45° Al OVIMMIBRAS (BIMLEL ) | XY
TR RN T1%. KA | BT 2 1R R AL B

5/ SPLIEIITARR , 5t IDX_RST Ay 1b , & 24540 B E g 45° (I8 7-5 R ) (LA By
HIBONE T .

M EBITHAZE - AOUT2. AOUT1. STEP. £ B Hiii. kM A Hiii. nSCS

B 7-5. EREN

WS STEP fINMR L) |, 8255 T3 TIE , DL THERN . FRQ_CHG Al STEP_FRQ_TOL A7 Xt €
R EATRAE , WE 7-11 Fin. 2% I ERE FOHRE F &S 2% KRB usErs , LA R— A T8 11
STEP {55 , L P58 F B AGI FB AT R T8
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% 7-11. STEP iKW
FRQ_CHG STEP_FRQ_TOL YEY

00b 1%
01b ( BRIME ) 2%
Ob ( BRiAH )
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, A EF MR

FR A 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 % HH & 7%
7.3.6 B3P

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 A SRR AN 2 VAR D E LA PRI

EN_AUTO 74 1b LLE H H shieb .

s L L

| ——

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

& 7-7. B3P EE

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 7-13. AP EBE S

RES_AUTO HiE
00b ( BRI ) 1/256
01b 1/128
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R 7-13. B3P HEEESS) (continued)

RES_AUTO WiE
10b 1/64
11b 1/32

F 714 R T 4B EN_AUTO 75 N 1b A1 Ob 1M S23R 1 26 8l B it 5 2 3EAE AT B B0 ioh 3 2 2 1]
HIEH I . Gk, Bt 1/256 [ Eheh T 000 3 AH [ .

R 7-14. TP A B P 2 [

MR AR 1/256 B 3P R M 17256 B Fceb SR R I B P A X

® ® ®
o LT T

Motor Angle
&l 7-8. STEP FFRAAI 11 B 3Rl i

el 7-8 P, AEAE AR AR IS P A AT — 2 2 ks 2 TR I 1] SE A . ARYE RES_AUTO (i &, R i A 8 B i (]
P AR S5 (K20 A0

LN DBER 5 BTG (B R ) A LEREARE , LR R E BRI 4> STEP A 304
e WA EN_STSL £ 1b, et Nk iz, JF BN — DN ARG A &AL tersy puy BHWIRTHEL.
BUF —A STEP A R0A IR Hi b4 ra A,

2P PR L AT IR IS (B “2” R ), ST A STEP G HT I |, whlfAE & HEhEsh

BeE | IF AL R £ ANl L5 STEP i ARE KL . 7ERL “3” oft , HUBLA JE LD 3B | X0 R0 T B
“2” ML IR,
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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 B R

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 7-15. HE SUMP #RIE

brE (B) TETZ4 R &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. AR K P et
7.3.8 AT
LSRR R PWM IR T B EAT T . 2 KR T, s SR i it b — @ Rl BT, 1%
AR T R S . el R R SO B O . B RTUE B RS T BRER , B AR O R

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. FRETHIE

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 HfibRE
11111111b 100%
11111110b 99.61%
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# 7-16. TRQ_DAC % & (continued)

TRQ_DAC Ay
11111101b 99.22%
11111100b 98.83%

00000000b 0.39%

LRGN STEP kot JF LR FFE R — AL B, 55— 8 Ay 78 ISTSL Xt REFHIR (lhoLp) BEATHAE . ¥
BB BRI ORSF LR , 2P RERAUNIRE SR DR e, HEAEE , ST 7.3.13,

IhoLp (A) = VREF (V) x ISTSL/Ky (V/A) 3)
R T717.ISTSL & E
ISTSL (R TE
11111111b 100%
11111110b 99.61%
11111101b 99.22%
11111110b 98.83%
00000000b 0.39%
E- s

15404 ISTSL % B NIKT TRQ_DAC {HHIME -

7.3.8.1 AEFEMEEE

i/ SPI 811 TAERS , DRV8461 SN HE 3.3V A k. A LUERE [/ VREF_INT_EN A5 X\ 1b 3K )3 b P9 3
B, fEXMIEOLT , VREF 5118 E 0 s b o 2% | VREF 5] AT DUORFFF 2 B 1 o

WERE MR AT A R 7 2 4 F 2K 5 F TR -
les (A) = 3.3V x TRQ_DAC/Ky (V/A) @)

AR 3.3 V /N HEME | AT LS %83 VREF 5] IS HBH , M54 BOM fA .

7.3.9 HR A ERER

£ PWM HET AN | K a H H DRSS , 23 PWM BERHERME. B 7-11 f95H 1

H R T X RS .

— ELR R IR BAE S, H MErTEPIRASE RS R igtr - D R o 8 i i

o EPUEFEREIER T , — EiA3 PWM S IR S H MR £l Sl ek 1 MOSFET TR | ffige
MR AR . BT mRELE , WIS ZEdE , DBkt —3 PR mmsh R . ®7-11 1
TiH 2 R T Pud e pds .

o fEMBEEEAIAT e H MR AN MOSFET SkSEIL G4 R M FHE3E . 1 7-11 IITH 3 g
N T IR .
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VM
1 T 4 () Forward arve PWM ON PWM OFF
/‘ L w\ @Slow decay -4 I>< >
| :/' T e - \ | @ Fast decay (Reverse drive) i
| L1
:} + : I_ Slow decay // \
H } |
\\~———>——@——+———\\\ =
xOUT1 YY) : : xOUT2 / \
rrrrrrrrrrrrrr R @) S = 4, |
/,4*%_*_;/ i Fast decay /
— ‘ } — Trast
J M4 4 Vf > I— /¥
| | 7
\741-\‘//77::/ Mixed decay /
K
— Teik Toes
B 7-11. FERER
IR AR DECAY 75 /775803 DECAYO #1 DECAY1 5l JISKiEHE |, Wik 7-18 Fim. 1% SO RFah A8 56 U I
B
R 718 FRAEAKE
SPI &0 H/W #H
=37 -EH
DECAY DECAYO0 DECAY1
000b A 1 R
100b 1 0 AT - R 30%
101b RS 0 RAE N : TR 60%
110b 0 0 Al RIS =3
111b ( BRIME ) 0 1 B RETR L Sr Az
B/

DECAY fiffi 4% & ( 001b. 010b. 011b ) 1 ( DECAYO =1, DECAY1 =1 ) & EH R

DRV8461 it HAT#H & AP B8t | Al AR AN i LIRS Sl e & . 1RIfE R , W2 7.3.11.

30 Submit Document Feedback

Product Folder Links: DRV8461

Copyright © 2023 Texas Instruments Incorporated


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=ZHCSRF9&partnum=DRV8461
https://www.ti.com.cn/product/cn/drv8461?qgpn=drv8461

13 TEXAS

INSTRUMENTS DRV8461
www.ti.com.cn ZHCSRF9 - DECEMBER 2022

7.3.9.1 1BFEREWR

Increasing Phase Current (A)

[etgank> < torr >

torr

....". eeesccsccccccccscscedeciccctccccncncdiians

<€ tg ANk P
<

Y.

< tprive —> torive

Decreasing Phase Current (A)

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

““—tprive _V 4‘ torive P 4‘ torive 'V
B 7-12. 18R RN

TENS DR, H BFEIP MM FET 340 FFFRRAE , DUESCIL R EIEIR .  DUR /2 iR P08 o e st = U ) 5 22
o TEREW topr §, 1SRRI FE IR S0 AR P TR AR X
o (HE FEHRDEHE I ER | M8l i T AR K B ] A RERR R B lrrip BT, DR UER IR R T R E

£ ,I~Er

iz

- WSRORWTI (A 25 RN B LR T brrip FEOT USSR TR URORE SE A 53— S RTINS [A] , (K UESRAE , B RISC I v 1]
ORI IR T lrrip PN IES

o DR AR AR AR R R K TR ( STEP B ) « HFRHAT ST , SUERARID 3R T | B

FEPR P BETCIE LW T I, RO HLGRAL B R rBEh T BEAR /N |, TR AR QW IR X rE AT TR . AR IX

MRS T, AL LT SRR, W RERR EM M SCITIN [A] . AERLEIE UL | XA B2 S BRI 11 i
#6 , DRI R B R ) T DA 5

o
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7.3.9.2 JEEEWR

Increasing Phase Current (A)

|

|

|

|

|

|

|

|

|

|
<
<

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
torr :

1 1 1
taLank P :1— torr —>:<'tBLANK":
torive t: :4— torive —F:

|
|
|
|
|
|
|
|
:4' torive ‘P:

______ - — -————————— — - - —— — —— —

Decreasing Phase Current (A)
IR NG

*tBLANK‘P: ¢ trasT P :*tBLANK'P:* trasT ‘P:

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

B 7-13. IR &R

RETERIE T | topr TFARI— B[S 2 I 18] O PRIE IR ( 30% 5% 60% ) , 2RJEFE torr (TR AN 18] A 9 g id 52
Ulo EFEIR S RN, NS LR LA
o AZAREAER I R S0 LU AR E SR
o AETFEATERN |, VR G I L M A S AR E BRI rrip FET
WU EFE AN F T AR K () ( STEP AN ) BOPHEE ARG | M4 2 mbLSeH E A E7E X a3
I, IRETERBERFEL AT L. o
* 30% 5% 60% [&l 52 iR A TR T 58 o (8 BT 5 b 0 B R BT I W VR AE FT W RVE R A, T S B AL AT

2o
7.3.9.3 EFREBILS) ST

EAE G R A TR SN EE | B RE TR A e O R R 9 77 5. R RE IR 0 T 35 B0 2 e LIRS #R AR A S 13 AT A
AL BT 3

FELAL SR 2 F FELAT Fi i

LA

LB A e AT 973

AL FL Y L TR AR 1

At ETHAUT BRI R R AL Rl # 22
L ke e

% FB Y5 e A dI/dit

DRV8461 SR FIAN A (& B R A 77 2, BV B VR A0 B S IRl R 88 R T B sriple 15«
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— — —t

Increasing Phase Current (A)

*tBLANK‘N
'4— torive —N

Y ¥

torF r'*tBLANK‘N | torr —>'<-tBLANK‘>I !

|
—
|
|
:
_________ ] |
|
|
|
|
|

<—tDH|VE—>| '4‘ TDR|VE‘>

Decreasing Phase Current (A)

B 2 IS N

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

B 7-14. B RS SRR
B RE TR 10 B0 A TR U T 50 28 R 2 A R 5 SR RN T T PR R R 1 7 Pl KB B B R P ARR 5 S U B BRI B X
FNLIE IR DL HO TR SR, T SE 30 BE AR SO sk F AL
PROETEN 7T 73 b 22 > PWM A IREATIEACOEA . A R LR TR I AL AR brip T, JUVES & SR D8R A UAE T —
JAAARAT SRt (Gl R I A e ), BRI RS . AR A I R SR B A REIE B H AR lrrip

o, BB RAE T — AR I 4 s (G R SR T b ), AT LA IS iE AT . e T
Fems , B RE A LR A A ) DR BIPOR R | DAE ORI T — Pt

torr =:< IBLANK":
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7.3.9.4 FEEILL RS H]

N —

Increasing Phase Current (A)

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

*— tprive —> i—— torvE——>! < torve >

€ tpRive >

Decreasing Phase Current (A)

[EtaankP> torF

>--tp ANk < torr

A 4

P> tpLank P € torr

*— tprve —> & tprive

B 7-15. B RE TR SO HE B AR K

TR BV RS P ST, PWM SRIHI (R L P RUEAT ST A . e8I B vaney P AR
TRip T RIATHRAE . IR T IA ] rpp MY, 080 88 AR HE NN RN EL S topr N TRIGHRT | T REHEA 1 5
I ELEIEE yaLLey

BRSSO IR R RS0 IR B B i RC_RIPPLE[1:0] A28k TOFF 5| IS T4 AL | & 7-19 fian.
£ 719. BRGBRE

& tprive P

HIW #0 SPI #0
REERUPHEZ A T B RIS
TOFF RC_RIPPLE
0 00b ( BRI ) 15 mA + ltrip 1 1%
1 01b 15 mA + lirip 1 2%
EREAS 10b 15 mA + lirip 11 4%
330kQ & GND 11b 15 mA + lirp 1) 6%

e VR OIC SO 45 1) J7 52 0T S PR R T S0 R, AT i FEL SR R B AT T e . BRI PWM SR AN
e [ VG A (< 20kHZ) S0 B E .

7.3.9.5 PWM 8507 /5]

TOFF {8k TOFF 5] B BE 1A D0 SUis thil AN g o 20 ik 52 it 22 A B AT S i U B PWM SR T[],
R T-20 FroR e %A SCRE 48 S R v 1)
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F 7-20. KWih E) % B

SPI 0 HIW #0
SR BN 1)
TOFF TOFF
00b 0 9us
01b ( BRiME ) 1 19us
10b = ERSS 27us
11b 330kQ £ GND 35us

7.3.9.6 I 1 T KRS FIRIGERIE SR 1]

£ H BT ARSI B, P RS I 5o 6 S P P IS D00 P 5 T A0 20— BRI ) (Y BRURSTA] ) o TSR T8 ¥

E T PWM [/ NIRB I A] .

o BT AR O AR TR TR E E Y 1.5 s,

o CUIAEH] SPI 30 TAER | WEAR A AT LLE Y TBLANK_TIME f74%f% |, W€ 7-21 s, BRAE AN 150 s,

% 7-21. TBLANK_TIME #&

TBLANK_TIME W R& s I
00b 1us

01b ( BRIME ) 15us
10b 2us
11b 25us

M REZIE lrip PR, 0.5 ns [T W ik b B[R] AT Aff R 224 Py rL R AT

7.3.10 i MR FHL A AT AR R A U

PWM HLE I 753 T 75 DRV8461 ) P F Al e B A I B ¥ e s . AT LA B AE PGND 5] AN R Ge e ith 2 7] (5%
WK 7-16 fi~. DRV8461 E A H - PGNDA 3 AP A

PGNDB 5l , 54~ H Mr—%t. it , ATLLEIE/E PGND 51 BT 5 Ged 2 18] 750 R I H B SRe S Ry I 620
HIHLZR RN it T DS VM SRR P . BRLIE , oRAE VM BR AR TP & — A F B, e A g

5 VM 5 A B ) 5 A S R BE SR G I £ T AT

H L L -

PGND 5| AR 22 48 4 Hh 2 [ 743 (14 &b ke 00 EL BEL 1 F) s B AN NS 300m\V o A 51 F) 2k ) HRL 7 Pl 03 Ak BER
HUHLZATIROL | B0 FORAERE 7 5€ [ A B h A R ZAE 5

PSR R B R R G ROR
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VM
Controller
DRV8461 | _______ (Motor Health
or FOC)
+
Rsense OP-AMP

Bl 7-16. {3 F S5 B AR HEAT PR GAS TN

FENG T IR, VA R I A R R DR 900 F BEL ) e FRL S T2k Bl RMS LIt e R Aer ) R BELRS AT RESE I
R IC 5 BCE o A IS R AR I r BEAT 5y, AT 8 DR ST IR 0 DG A o 2 I P e 00 L BEL DR I 1 b T 2R 0
MYREE . RAG HHCLERE | ori i BELNE 24 A2 A0 Th = AL % i PO 2% 1 Mk FL B

7.3.11 BT HTRER

PG U A R 2 G A I MOSFET Hh ) I5F I PR B 52 BX S e sk 2T ). PRI, rEMLIRBD 820 &
GErh BRI R ZE M SN . IX RS AR (Y LR AR A 2 3 B LA L AT R R A

N T ORD HE LS BLTE A A, DRV8461 R & b il sl s 3 2D ik — A B S 50 PWM 35 7
%, AT HERE PWM 7Ei# B AR R D e~ A pgme s . DAL, d Dt MU R i&E & 3D 4TEIFL. By ik
FAT) B AR TAE E R AN

#1E
g E DL D R AR B AT I -
o JFBR B BRE AR LA T2 BRI A R, e FALAL T LRSI TE 2K

o R
. AHRAIGL.

B LA L OV SR AT T BE T, RURAE L Pl & s s AT I, SRR AT LAY Rl i DECAY A7 4 F2 1)
Horp—ME G RV AT 58 5 0 0 e e 30 At SR i R IV A 2B 1 7 A Al e A Qe 8 8
DB AL SR IR I T A e

B 7-17 R 1 i oD S s QS it Y T HE I

Frwm

Y

Indexer PI Controller Ramp Stepper
(KP, KI, KP_DIV_SEL, |—pm —- L
KI_DIV_SEL) Generator Driver

Coil Current

Current
Sense <

K 717 B S ER
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R 7-22 o 1 5EE DR A OGN SPI F A9 24
R 1-22. BESHSHR

¥ Lz

EN_SS e
- st RET .

B EN_SS A b i, S bt Ul e . fELRIE A FIZRRE B g B il RS, ARAEITAA A
¥ Ob 5\ EN_SS 245 i P i eyl M08yt o S M s b o7 e B R 7B AR A o

FoRFpE D T 1 PWM 3R (Fpywim)o
00b = 25kHz ( #kik )
01b = 33kHz
10b = 42kHz
11b = 50kHz

SS_PWM_FREQ[1:0]

PWM S5, JF R BrE e

R LR ZERAEIN ). BRAME DY 2 us. AR BRSO S R HE R K
00b=2us (ERik)

, VSN SRAE I 1]

SS_SMPL_SEL[1:0] 01b=3us
* 10b=4us
11b=5us
SS_KP[6:0] LR TP PR S IS, RN 0 % 127 , BRMEA 0.
SS_KI[6:0] SR B PGS IOBU . TN 0 B 127 , BRIMEN 0.

KP (194353 (A F. 92b% KP = SS_KP/SS_KP_DIV_SEL.
000b - SS_KP/32 ( ERilfH )
- 001b - SS_KP/64
010b - SS_KP/128
011b - SS_KP/256
- 100b - SS_KP/512
101b - SS_KP/16
110b - SS_KP

SS_KP_DIV_SEL[2:0]

KI (1953303 A 7. 9Bk KI = SS_KI/SS_KI_DIV_SEL.
000b - SS_KI/32 ( BRilfH )
001b - SS_KI/64
010b - SS_KI/128
011b - SS_KI/256
100b - SS_KI/512
101b - SS_KI/16
110b - SS_KI

SS_KI_DIV_SEL[2:0]

iRl AL TE
00000001b = 2Hz

11111111b = 510Hz ( BRIME )

XA AE N A HE A U e Bt DECAY oz 20 T2 () Ho At SE RS A HEAT S 20 N T IE 7% A

Zff SS_THR B # 4 Jyta g ol it e B K STEP M (fgrep) , MAEHI 2 6 -

fstep = (SS_THR * 1000 * usm)/256

(6)
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Horr, usm R RUP L (4. 16, 256 &5 ) o WRERAT DL E E UUb i GE AT |, WAETHE STEP SR
usm = 256 fR A T2 6.
NIRRT # B PR B 3 s AR A R R

Loop Gain (dB)

A

Pole at Origin

————— UGB reduced

————— UGB increased

N
b N Frequency
>
UGB\ AN
- L >
Allowed Frequency Attenuated Frequency
B 7-18. B P i 2t SR A IR R
A% 336 R R A PR A — AN
o MRAEIR R
o MR (fp) , HY FEBLE P R B A LR A
fp = Rmotor/(2* ™ * LmoToR) (7)
© TAER(fZ) , Hh PLIREGTE
fz= (KI* Fpwm)/(2* 7 * KP) (8)
RLE L3 25 KP LLSEILRT 75 AR B3 o 1568 DL R 220k THE KP -
KP=6* n *UGB * Lyotor/ VM (9)

Hrf, UGB 2 H I A 251 9 , Rmotor 2 NI B , LyoTor A2 NS U | Irs A TEE AN , M
VM & HL il L I

o IMFEARATHE/NT UGB |, N fo @it .

o =T UGB I (10 PWM #iE ek STEP #i% ) ST , A SE LS,

o XFT UGB, 200Hz & ANk |, IXFEnT DLsEs ) [ Va N ik 2 800K .

o NS EIE R R AL, @B KP ESRTE G UGB. IXFE—3K , (B 0] LLLE & Fh TAE & 4F T 928 251000 35 45
Mg 75

o ISR SRR SRR T AL A, T UGB H4 340 |, ot 25 5 40 A i 26 R FT R

IS 2 R AT BR AL o B AE fp AT f ARSERSEBL R R St , mTAE A BAR 2 30k Kl

KI = KP * Ryotor/(Fpwm * LmoToR) (10)
fltn , W% &L A
*c VM=24V
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M IFS =3A

* RwmoTtor=0.9€Q

* LMOTOR =1.2mH

* UGB =200Hz

* FPWM = 25kHz

* {E 50RPM DA W), ZEydfse U8 A A0 1 50 SO B R AR S 45 il

AT A AT LA R, KP =0.1885 H. KI = 0.00566. AJ L& DL 2 /78818 -

* SS KP =0110000b =48

*+ SS _KI=0000011b =3

*» SS KP_DIV_SEL =011b = 1/256

+ SS KI DIV_SEL =100b = 1/512

* 50RPM XJ T 1/256 fi b ity 29 42.6kpps , #1244 IEiZ B 42Hz Sk, Kk SS_THR = 00010101b
=21,

PUR 7R BB s 1 LR A 35 0 it S g 5N IS AT I AR 13 IR 52 26 Bl FL R B

B 7-19. #& DR T KL B R TY
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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

M EFITFIALL  AOUT2. AOUT1. £k A iR, 2k/E B HiJii. nSCS

DRV8461
ZHCSRF9 - DECEMBER 2022

B 7-20. #E D EE AN ER
7.3.12 HEHMEEE RRAT
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 A Th R, sl 7-21 B

< Optimal Current Output Current
X
- t Margin
3
- - > Power Loss
S Maximum Torque
S
o+
(@]
P
2
S

Time
B’ 7-21. f£40:0 i VLIRS I Th R 1%
ERSHAGE |, LWL T A 5 B A . B, 75 ATM BLER | S5k LT RS B 2E R R a2
i

18] 15% M E] S I k. AL, T AAEANLER DRI, ERI ARG RS MR A 5
L K EN % e A 2 A 24 A LI AL AR F O | BETT SR BUR SRR B

DRV8461 1 sZHL A s A A SR TR A S A S i iR, AT R R GRS B AR BT
B tE LA RIS, DAGIRAD> AP ARG S BRI N e R SE RN, Bk AR . B 7-22 R T

T
it
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S, BT BsEIIR RS TR, RS UBIRIERRIZAT , NITER T4 dr. A 1 HahHEDIRE
Ja, BRI R DU AR R RN B L

ey

£ Optimal Current Output Current
c

g - —| Power Saving
3 Maximum Torque
S
)
(@]
=

2

S

Time
A 7-22. @it 5 B LT A

H A Th AR ) ATQ_EN A5 N 1b SKJE .

7.3.12.1 F3jHE# TP

RSB LR ST , AIRR SR S DD AR T 2 R IHHAE R | I & SR RAFE | Bl s L SedH F P A
B a3l F P G R I PSRRI H T REE 11 Ko

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

Hrp ot R, o ZRYEE.,

MRIETTRE 11, IATAT LIS R, AR, R AL DR . B sh R Sl i 2 i e
PLIR D 2SRRI KA B S R . T EBFEH ATQ_LRN 8% /R , ATQ_CNT SR /R SCRe U846 i i
.

KFAL5 Al , ATQ_LRN S5k M bt . Xm0 12 RoR

k x I

ATQ_LRN =

(12)

Horp Iy ZHALBEI , Vyv ZRSIEEHEERE | kK 2% 8. 712 460 7 ATQ_LRN 5 HHLHL T2 8] 28 14
KR, HWHIH 2SI BIFEE S A TR AR R % 2] ATQ_LRN {H , SR 5 8 H o RIEAT A HAd B i~ N 46
ATQ_LRN ffi.

ATQ_CNT ZH R SCRF BRI ORI R K &, IR AT L5 #2013 20w

ki XTtTXw
Ifs

ATQ_CNT = (13)

Horp kg R4 E TARSRAT T HVEEL, s RIS R B ( IEZ B RBIVIEHE ) .

JiREE 13 8 T AR FE IR TAE . ATQ_CNT Z:30n] Fl-TAR I 7525 1kl b it hn i) S B SR AT
P BB FELIAL I 1%
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K] 7-23 JE7n T (ATQ_LRN + ATQ_CNT) , X F4il5E i N 2.8A HIEA X NEMA 24 (5t EAL |, 76 2.5A jili &%
HL R AE N B A BRI & . ATQ_LRN AR 6138555401k | 1 ATQ_CNT Bifi 713 3 2k A5 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)

K| 7-23. (ATQ_LRN + ATQ_CNT) 5/ #sEMHIX R

JaFHBHIER LG |, WAUBIT I BIFERAL 1 ATQ_LRN &4,
22 SRR 5 FEER 12 A TR ATQ_LRN 5 HHLH R Z B bt R H P D AUEFR AT 22 ST AN sIRAE
LEFHL BN A #A A . XA FLLE 1 ATQ_LRN_MIN_CURRENT #i1 ATQ_LRN_STEP %17 44w f% .
o VIEAHAHESE = ATQ_LRN_MIN_CURRENT x 8
o REHIRKT = WG KE + ATQ_LRN_STEP
XA HLA R ) ATQ_LRN 1B {7775 ATQ_LRN_CONST1 #1 ATQ_LRN_CONST2 #fisst. XA H1Eee T
RN CAEE BT HA s IR Y 4 ATQLRN fH .
# 7-23 FIH T 5 E ShHIE 2 S BIREA O 1 P A7 5
R 7-23. AT EIHEZEIFENFAE
FERBRLK PR
ATQ_LRN_MIN_CURRENTI[4:0] o A BhHLAE 2 ST IR (TG 7 L F
SRR 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

B an S ATQ_LRN_STEP = 10b H ATQ_LRN_MIN_CURRENT = 11000b , U] :
WIURE ST IR LT = 24*8 = 192
AR HLSF = 192 + 32 = 224

S BIRRAE IR B R — AN P2 G, R N R ESF M ESZ AN R IR . T SRR R
IR

00b : 8 N4 4]

01b : 16 ™A

10b : 24 AN2pANJE

11b : 32 R4

ATQ_LRN_CYCLE_SELECTI[1:0]

LRN_START iZA SN 1b KR B IR 305 , &AL E3E N Ob,
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& 7-23. T BHahiE BRI T2 (continued)

TR BIR JHER
LRN_DONE S SEME | %N 1b,
ATQ_LRN_CONST1[10:0] TERAIEG 2 ST L F I f) ATQ_LRN 3.
ATQ_LRN_CONST2[10:0] FROR IR A2 ST HL T ) ATQ_LRN S 3.
VM SCALE Mi%AI A 1 I, B ARG s U R AR 1L B B % ATQ_UL. ATQ_LL 1 ATQ_LRN
- ZH.

FERE S ABIESHN , FEFIEUT LA

AL T K TAEHIR Y 30% % 50% 22 8] (4144 FL i HF o

A KPS T 255 , H H T AR & R TAEH I 80% 1 100% 2 [AliEFf .

MR R (HTEnE s KR E ) 255 ATQ_LRN SE0LECR IER . M EE 3 2% B A H i ik
PR S R LT

ATQ_LRN_CYCLE_SELECT PMEEAE , nlhntRh2z )ik . B2 , 92 FEmRgt , B
ATQ_LRN_CYCLE_SELECT &9$8(# faE ) ATQ_LRN Z¥{d .

ML R R SEER , N T,

S LR AR T B AL B AR £10% , TS EE A 2 o

N AT RS, NAZN ] BUR ar & PSR e - B 32

ME AL K 7 ## ATQ_LRN_CONST1 A1 ATQ_LRN_CONST2 J& , BEFA] FF KA = | 1 6 75 F- kiR 2

¥ 1b 5\ ATQ_EN

FHIZAT HHL

%} ATQ_LRN_MIN_CURRENT #4174 1%

%f ATQ_LRN_STEP #4745 f%

%} ATQ_LRN_CYCLE_SELECT #1742

% 1b 5\ ATQ_LRN_START

S 2 LIS HLUIR HPIZ AT LR GRS ATQ_LRN_CYCLE_SELECT A>HL/ <A 1]
A, ZEE S DR A i P Ig AT LR FE ATQ_LRN_CYCLE_SELECT AL/ 1
oG

- ATQ_LRN_START i & HEEE S 0b

- ATQ_LRN_DONE f738 %y 1b

ATQ_LRN_CONST1 il ATQ_LRN_CONST2 &3 fE % H 2 7 as b

HLHL LA 2] ATQ_TRQ_MAX

IGIRE . KRR rh RAE T LA A & 731

VREF 1% & 45 JFE R 27 > W 18] AH A (04
%} ATQ_LRN_MIN_CURRENT #4744
%} ATQ_LRN_STEP #4742

%} ATQ_LRN_CONST1 #E474mF%

%} ATQ_LRN_CONST2 #4174 F%

¥ 1b 5\ ATQ_EN

K 7-24 Sor T BRI BIRE ISR E AL A

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback

Product Folder Links: DRV8461

43


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

DRV8461

13 TEXAS
INSTRUMENTS

ZHCSRF9 - DECEMBER 2022

www.ti.com.cn

START

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

:

SPI WRITE
Initialize
Configuration
Registers

.

SPI WRITE
EN_OUT=1
ATQ_EN=1

No Yes

New Learning Routine

SPI WRITE Run Motor with No Load
ATQ_CTRL4 = Initial Current torque
ATQ_CTRL15 = Current step,

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

ATQ_CTRL4 = Initial Current
ATQ_CTRL15 = Current step,
ATQ_LRN_CYCLE_SELECT
ATQ_LRN_START =1

Yes

Initial Current + Step >

No

ATQ_LRN_DONE = 1?
ATQ_LRN_START = 0?

Use ATQ_LRN_CONST1, 2
for mass production

& 7-24. A3AEEIHER
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K 7-25. BahH%EF

B 725 JERN T HIWEH IR (k1) AN 740mA HEZH IR (ksp) N 22A N HHZN %I -,
ATQ_LEARN_CYCLE_SELECT X} T~ 32 /™A i

7.3.12.2 A HI2E
F 7-24 HH T 5 IS HIAR S A A2
£ 7-24. AT HBREH R FAR

¥ BB
ATQ_UL[7:0]
ATQ_LL[7:0]

ATQ_TRQ_MIN[7:0]

ATQ_TRQ_MAX[7:0]

TP ERRAIRIR , Hodt ATQ_CNT @ id 2 s mL s i ez i) o

JA B BhATIAR I T 2 R f5c /N AT BB K 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 K E R . R ZAEERRNE 7-26 Fiows -
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ATQ_CNT
A ly<lh<lz<ly<ls
Awax f——————— - —————
I Iy Is |
ATQUL +——————— —— — = - — ==
[ |
ATQLL f———— 2 - —————— :— :
Avn [~ i | I I
! I I |
I | |
I | | |
l l l 1 P Load Torque

T T T Twmax
K 7-26. ATQ_CNT &R 8550 1 B8 8

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, & 7-26 Fias.

o RN T RGN (T4 2 Ty ) , ATQ_CNT &t ATQ_UL BIME , 1E NN | Z AL 2l it 3 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 AR 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 .
- BRI ATQ_UL {2 FEARUEAE 51 20T 11T RERICR | H At 2 BRI FRATL IR AN 20 1 AT e 1
o WTREZHNHFER , ATQ_UL F1 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

A £

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

& 7-27. #%3#% ATQ_TRQ_MIN. ATQ_TRQ_MAX. ATQ_UL. ATQ_LL
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7.3.12.3 PD #4354

* 7-25 ik 75 PD {EHIMA AR S

# 7-25. PD EHIF B KIS H
2% BB
KP[7:0] , KD[3:0] PD F il I 11 LG 51 AN i 0 1 2 S 8

ATQ_CNT 247& ATQ_AVG A AR FIME. Bl , Bmi ATQ_AVG {H 2 IR 18 55 2% 4 5
SR DL AR S R TR R A L, (H 2 AR P R0 S bk 8 B 5 s LR S . BRI & S BOR
7RI R SEAR 1 ST K
ATQ_AVG[2:0] *  010b -2 A FH1H
100b - 4 &V 41E
111b - 8 JA #A~F341H
FoAE - CIEI

BACEAN AT IEER | FEN 5, IS REE PD FRETIAM L. (EHN , R AE bR
DL AL I R R . WS EIVEERZ 1 £ 7.

001b - WM FERR R | (HIRBR FT B AR 1R AN A e

111b - M REEEE fcfs | (AR R AR

mRREL/NT ATQ_D_THR , I KD HZIEEA M. JH LiEEE U KT ATQ_D_THR I, Kd
Fiaec -2 R

ATQ_D_THR[7:0] il ;24 ATQ_D_THR =10 i |

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

AR ZEARAL Sy 12, W u(t) = KP * e(t) + KD * de(t)/dt

ATQ_ERROR_TRUNCATE[3:0] |7 PD ¥/ s 4 2 Al AR ZE BT i) LSB i 8. B 2ol b F it il v AOAT AT 3R 35

ATQ_FRZ[2:0]

PD 5k R RN
u(t) = KP *e(t) + KD * de(t)/dt (14)

/\EF‘ b

KP Fi1 KD = PD FFE& %1

u(t) = 2 i 28 ) 5

e(t) = RERFS

o SR BN KP 2 s ) 28 5 1 e T

o (HAE, W KP K, IR IR -

o MR KP #—BHK  IRGEHEE K. RGBT EARE , EERERENEN R .

o MK KD FMER S EUE $1) R Ge5 15 25 T A5 S S aim ZU A SN, , 4 B 328 i) R G0 ) S A i) Jo7 S
o ERUUEFHRING KD AR, DRAR 0 i 56 e 7 S RBURR

o MIEFAEE KD EN , N TIRERGHPTENERE , MRS ATQ_D_THR {4.

V% PD St S8 $E 2 A

 WEKP=1,KD=0, firff Hfth PD S SHN ABRINME

IS FH AR 5 T N B A7 A A

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

« % ATQ_FRZ. ATQ_AVG 1 ATQ_ERROR_TRUNCATE (B M= , M A] BE 2 fd 7 25 i SAk, | Rt 2
WORRAG 2 kB A g, R PD I 3A s fase
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K 7-28 ;1L PD 2R SRR A .

( START )

A 4

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

otor stalled during
load transient?

Increase KP, KD,
Decrease ATQ_D_THR

Increase ATQ_AVG,
ATQ_FRZ,
ATQ_ERROR_TRUNCATE

Current Stable at
Constant Torque?

PD loop configured

& 7-28. %3 PD B#IF B S5

7.3.13 # 1L AR

) A AR KB AT A S5 3 Bk o oA LR FRA R AL B B, KE DRV8461 fit B A LA 1A A s 1T . HiE il
EN_STSL 25 A 1b kg AR U, AT DL ks 28 B F it A IZ AT FL IR B B R EF TR IR IR R R I ThAE
)i —A STEP ki 2 )5 , %8st — B TSTSL_DLY 2747 ssgm R (It a) | 2 )5 2k Bl s i & 78
TSTSL_FALL Zif7 25 gu 2 (IR (R Bt P IS AT R R R FF R, Wl 7-29 Fos. STSL #rEs bJF |, PAfER
abF b . — BRI RN —A4 STEP fkvh , &E RS L R T2 1847 fiii. TSTSL_FALL Al
TSTSL_DLY W] HiEWifER 7-26 &R,

ZBATHIMH TRQ_DAC H7239mfE , fREFHITH ISTSL FE3 A2 , W7 7.3.8 .

tstsi_pwy tsTsi_raul
e
A

sTep —— L1 LI LI L

TRQ_DAC
ISTSL

\4

B 7-29. #p kA BER
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K 7-26. F 1L T BRI AT ER Y ]
SH B
P2t TSTSL_DLY WAl Higii k TRQ_DAC F{LE] ISTSL Fr i it 1Al % T4/ TSTSL_FALL ,
TRQ_DAC ¥ Tl 1b , EFHAIAF] ISTSL. & FREM A = (TRQ_DAC - ISTSL) * FAN A BE 1 e
1],
0000b : TR =0
TSTSL_FALL[3:0] * 0001b : AR HER) T B[] = 1ms

0100b : R4S R HE T I 1] = 4ms ( BRIME )

© 11b B HSID R TR ] = 15ms

5 —A STEP Rk Rl # 14 M =0z A R o
000000b : #ifREH
* 000001b : #EiR =1 x 16ms = 16ms

TSTSL_DLY[5:0] e
000100b : #EiR =4 x 16ms = 64ms ( BRIME )
111111b : %EiE = 63 x 16ms = 1.008s
&/iE
o USRS IAE B AL T 1A B S BB ISTSL , & 5K EN_STSL fiz A 1b & Ob 4R )5 F kel
N 1b.

« JFAHBAZHAE , 2% ISTSL 4fEE] ATQ_TRQ_MAX FI ATQ_TRQ_MIN Z [i],

7.3.14 BHE

BT — A AR DR R N V918 MOSFET MR IKZN fa k. 75 ZE VM M1 VCP 5] 12 18] 9 L AR TRCE — > He
BAERGEREHEY . ILAL | IETEAE CPH 1 CPL 5l I (A8 E — AN — M AR N W A

VM

<

S
[ ]
L

iy

CPH i
L -
0.1 uF VM

f— Charge

Pump

Control

CPL []_
& 7-30. TR ITHER]
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7.3.15 LR RS

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. HERESR 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, =8IRS IR
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. lY - FHIA T BIE

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

CWDD

=

A 7-34. Z4E RPN B
T JER T T 5] B nSCS 1% N 451 .

DWVDD

i

& 7-35. nSCS ¥ A\ S| |

7.3.18 [B#

JEAT AR Bl 3@ G A E S RN TGS, DB E S BIEZ AR 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 75 N 0b 23 @A, R as ik LA & 0 it i =0ig 47 , WIS 2 . bah |, 4
DRV8461 it & i FH GPIO #: H TAEW! |, AU #ZEH .
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 G20 T2 AR A AR L |, FE EER I 2 AN AT AR

DIS_SSC 1b X 0b

Digital Clock — 12psx14=168ys ~——— 16.8 us -«
Frequency | | |
A 1.2 us | |

- 11 MHz

10 MHz Triangular Modulation
9 MHz
>

Spread spectrum OFF Spread spectrum ON

B 7-37. AT B = A1 R

DIS_SSC 1b X 0b

Charge Pump —> 28usx4=12ps > 11.2 us ‘*:
Frequency | |
| [

A
416 kHz
384 kHz
357 kHz
333 kHz
312 kHz | | | | |

Triangular Modulation

v

Spread spectrum OFF Spread spectrum ON

7-38. BRI 4P =f B

7.3.19 (R EL B

LA AT SE A IR YRR . AR R . M R SR AR SR B4t |, A SPI B0 TER
AT RN i R B I R S B BRI A T R

7.3.19.1 VM KX [EHE

Tt VM 3] B AT PR 2 UVLO FREBIME LB LR
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o HSTEHAT AR (S )

o Hfi R SR

* nFAULT #{EKEN AME P

2 VM HERE 2 UVLO EFHBE fE DL B, BB B is4T ( LIRS S A ) .
{ER SPI #: 0 TAER |, 4R VM 51 BRI HERE UVLO FEEBMERIELLT |, (HET Vit 8L VCC UVLO ( &
7-39 iR )

o A[HEAT SPIEAE HEH BT A 2L

» FAULT F1 UVLO fr#i% €A 1b

* nFAULT 35| A 9K 3 Ak fLF

EXFER T, R VM B ERE 5] UVLO LT+ & DL E

* nFAULT 5| BB R ( 8% bR ZAMEHIE )

* FAULT 47355 Ob

* UVLO M ffEr8i7E N 1b , HFiEid CLR_FLT fiz8 nSLEEP & A ikt Hi ke M ik

VM Voltage ,

Vuvio rising _________________________________

Vuwo faling F-—-——-—-———————

Vgrst UVLO reset
or VCC UVLO

|
|
|
SPI available : SPI available SPI available
Digital Alive I Digital Alive o ?p'gt';a'sa:'t\éﬁmg
e \ 0 u
Dovie Sas | OUBUS Sichina | 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. H IR L ALY 4%
2 VM 5L B EAK T Vrst B VCC UVLO B ( & 7-40 s ) -
o NSCHE SPLEE |, B WL KT
* FAULT #1 UVLO f7~ Ob
* nFAULT 5] fiikbT =i s~
EJE s ErE | R VM R Veet HUE
o BTN AN
* UVLO {7 ffFF7E Ob
* FAULT 2 %N 1b
« nFAULT 5] fI# i 2K -
o M VM HE#ET VM UVLO 7 A I
- FAULT £74824 Ob
- UVLO f7{#EF(E Ob
- nFAULT 5| B+ @&
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VM Voltage ,

Vywio rising

Vyvio falling

Vgst UVLO reset
or VCC UVLO

|
|
|
|
1
SPlavailable | SPlavailable SPI unavailable SPl avatavle SPI available
Digital Alive | Digital Alive Digital Reset o 'St?"at rl|vez Digital Alive
. Outputs switching ! Outputs Hi-Z Outputs Hi-Z utputs Hi- Outputs switching
Device Status CP enabled | CPdisabled CP disabled CP disabled CP enabled
UVLO, FAULT bits Ob* 1UVLO, FAULT bits 1b [ UVLO, FAULT bits Ob UVLO bit Ob UVLO, FAULT bits Ob*
. | . FAULT bit 1b : its
nFAULT high | nFAULT low nFAULT High NFAULT low nFAULT high
, .
Time

* FAULT bit will be Ob if no fault is present

7.3.19.2 VCP X /&8 (CPUV)

& 7-40. HLJE B R AR 2%

Jik VCP 5l AT fE 2 CPUV HUK A -

o HWSSEEHATE I (mHE)
* nFAULT 5| i 2K 3 Ak fLT
o HMRARFABOIRES

* P SPI A , FAULT #it CPUV fiigk ikl 1b

VCP RILFMHRIG , R IR IEH BT (

HFi#Eid CLR_FLT {25 nSLEEP & {7 ik i H

7.3.19.3 ZEHEH ) | 55K/ (POR)

HLEKE) #1247 EBE nFAULT 511 ) .

BERANIE.

Fik VCC 5| B R A i} 28 VCCyyo BIE AT

o HCEEHPTA R (B )
© ARSI

NFAULT 5] il F AR5 VCC UVLO. VCC RIETEIIE G , LIRS 285K E 1L s

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 %,

CPUV (R FE7E 1D,

WIEAT .

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRV8461

Submit Document Feedback

55


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

13 TEXAS

DRV8461 INSTRUMENTS
ZHCSRF9 - DECEMBER 2022 www.ti.com.cn
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 25 R# (OCP)

{FE MOSFET _L (A5E40L FE gt PR i) H 2 38 e 7% [ i A 3K 50 ok PR i 3 5 MOSFET [ HEL . 1 SR 12 H YL 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 #1 OCP f74fifF 4 1b
- YT xOUTy 2| VM 45 , FHN Y OCP_LSy x 24N 1b
- XIT xOUTy Z|#zh 5% , MM OCP_HSxy_x {74484 1b
- TOCP Lt I AR Hr o W Bk ph st 18] iR 47 g A2
SRR P AE R F A N2 1T - B R A B3 . 2 SRRl S T e AR
7.3.19.4.1 85N
TR R A
o T H/W 310, ENABLE 3| 4 m A
« X SPI#11 , OCP_MODE £y Ob

EZMHERT , —H OCP &Mk , #8F &N CLR_FLT 14+ nSLEEP &4 kel N o Lo 5 1k & 1E % iz
1T

7.3.19.4.2 BFER

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 SLE R

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
L 26 Pl P i i ) BE 2 53 TRQ_COUNT {ik. TRQ_SCALE fi7 fo 4% el i = TRQ_COUNT 18 , LA T3 —
AT,

Motor BEMF
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o WIERRYIHER TRQ_COUNT &/~ T 500 , 3 H. TRQ_SCALE f74 1b , Il TRQ_COUNT % H 27 77 #5413 A
8

* % TRQ_SCALE £/ 0b , TRQ_COUNT &R B A L&A THE A -
RIERE T E I PR A E -

o /AT LLEE %2 TRQ_COUNT #ith /E T ie 17 24 F AT kRS N STALL_TH 4.
o ZSENT LU E Bh S S I R R A S R R, W R ETIA
- FUREZET , RN IA R E HREE . 1201 L R B A e S T A
- JEIK STL_LRN A7 E A 1b FFaf2E ],
- FIIEITHHL
- LR 32 ANEAEMW , EIREN R T RS
- ikHEHLRE,
- ZLRF 16 ANEAEW , LEIRED RS TR T
- WUR2ESI TS , STL_LRN_OK f74:%5 K 1b.
- SRR ROV E TR R P MY, FRAEAELE STALL _TH %7788,

TR 1 AT R U B R T AR R
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{ START }

4.5V <VM £65V
MODE =1
Wait twake
nSLEEP = 1
EN_OUT=0 .
SPI_READ CTRL7 and CTRLS8 Registers to get
TRQ_COUNT while spinning at the desired
4 speed. Start with a STALL_TH of TRQ_COUNT/2
SPI WRITE and fine tune for reliable Stall detection.
Initialize Registers L |

AUTOMATIC LEARNING STALL MANUAL

v

Re-learn
Ll

SPI WRITE
CTRL4 = 0x3C
Set Desired VREF

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

DETECTION ¢

SPI WRITE

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

YES

CTRL5, 6 = STALL_TH
CTRL4 = 0x1C
Set Desired VREF

v

EN_OUT=1
Spin Motor with |[€@———
desired DIR, STEP

nFAULT = 0? nFAULT = 0?

SPI READ SPI READ
Fault status Fault status

Other Faults,

nFAULT =1?

EN_OUT =0
Investigate Fault
Condition

A 7-43. KEZIJHREE

EN_OUT=0
Investigate Fault
Condition
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AN, BT RS AT BORER R RO RRE |, AR SRR AT RETCIR R AT . B, AR AR
24 Fe| HL PHL 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 B (B FT REANRE TS 708 & HL A ol R 2 LG AR A 1T 70 BEK T 10% I, 9 ERT 3R
PR B -

#i

o CREAS I RE ORI 20 PWM DG 18] 1 S i Bh 3. [ Bish 3 5 MU R b . O T AR A,
MATHE AR, LR N 29, DB RS R AT W IRIE 1 S Bl 3 Ao L2k B v PH sy, S
BT FE S AT T 5 ) B U K

o HSFE Y EN_OUT fizsk ENABLE 51 JAIMZE I ( H MrmifHAS ) it NBE BT 5 ol
aRfFIER R 1 CLR_FLT AR RN, Jedier Il et ] e 2 piehnic . X208 TRQ_CNT i&
FFET STL_TH MH{EFTIE R AN (). i T2 , nFAULT FIRE2 PR FFIRAT (@R STL_REP =
1b) , HFHE S A CLR_FLT RBGE S PR nFAULT 51, X mrisid PR 7 $ORER

- 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.

« MH EN_STL=0b JHEH T Az , WM BEyLRERN | 2B HiRa A ATQ_TRQ_MIN.

7.3.19.6 H 551 #4201 (OL)
AL BT S B
- HEHLE TR -
- AR WL R T R BRI RE (lop) AT
o AT ORERIRAS Y -

- 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 18]

BO OL_T HK toL (ms)
H/W 11 A 60
00b 30
SPI #11 01b ( BRIME ) 60
10b 120

— EURIN 2T i S Bt

60 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRV8461


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=ZHCSRF9&partnum=DRV8461
https://www.ti.com.cn/product/cn/drv8461?qgpn=drv8461

13 TEXAS

INSTRUMENTS DRV8461
www.ti.com.cn ZHCSRF9 - DECEMBER 2022

* nFAULT &4k,
o INERZIMER SPI D TAE -

- OL I FAULT A 4lifER 1b
- % OL_Afiy 1b , MIFKBALEL A 7E AOUT Hl AOUT2 2 Ja) Hi FL T 4% 67 8k ke
- BOUT1 A1 BOUT2 2 [a] BT % ki < f OL_B 1725 N 1b.

IR R G, BT NI T8 R BC BN HIW #2182 SPIZH .
LI B R HIW 35 09 B % S8R A I 2R

« N ENABLE 5|~ ZE =BT, nFAULT #5537 B9 R
o % ENABLE 5|y @EBRAS |, WAL nSLEEP &ALk 5 2R il nFAULT .

LA E R SPI 4 1 HIT B8 A BRI 2RI

* 1% OL_MODE i 4 1b , WS RIREfL nFAULT . {4 CLR_FLT 8% nSLEEP &A% ik & ¥ Bk e s
A5, WIEAEEE ) OL A7AT DIAG2 2 1E 28 ) OL_X fr A 2345 14 .

« 1% OL_MODE f74 Ob , NIZEi@Ei+ CLR_FLT fiz8% nSLEEP & A ik & HiTE B iy 2 5, nFAULT Bl
P2 BERE TR

L BE N b A G e B RS U | I R T B
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Kl 7-44 F1IE 7-45 730 o 1 2Bl A RNZR [l B 73 ) O B I A O 6 S e Aar it o B 7 3G 00 ek 1] A 16 3 8 e K

60ms , OL_MODE 1>} 0b.
M EBITRRAEE - AOUT2. £l A HLji. 2k B HEdit. nFAULT

7-44. LB A FFER S A

M EBITRIAZ - AOUT2. ZB1E A . £kB8 B Hi. nFAULT

& 7-45. £:F8 B TR Rk

&
TEFFE M RN |, S AU T8RS A4 2 47 R B S 3R I . an S LA T & 1k
ARAS, AN SZRR I B S0 A I
o RSN BT A0 B -
- Wi ENABLE 5] M Z 45 =
Jik o
- i OL_MODE M 1b #E XA 0b 5 EN_OL M 1b XA Ob , MITEFF B 6 2% 55 103 2 5 B FH i

RIS FEMA , W% S B R AR 2 Ja M nSLEEP & A

BRI 2
ESELE A A S RE LT AR, QR AS I 00T B b |, 2B iR~ v 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
ZHCSRF9 - DECEMBER 2022
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 M

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 BHIFH R

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
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Output
Es

& 7-46. nFAULT 35| i

nFAULT

7.3.19.11 FEFLEL 4
R 7-28. WEKALE
M M RE R H #t B AN bk WE
FAULT/S
VM KJE (UVLO) | VM < Vyyio — i Pl M 2H A =X DA VM > VyyLo
VCP R JE nFAULT/S
VCP <V, — ik : : : VCP >V,
(CPUV) cPuv Pl ZEH TAE TAE TAE cPuv
VCC <
ZHEEJR POR — SPI A 2 A g |VCC>VCCyyio
VCCuyvio
B 877 : CLR_FLT/
OCP_MODE =0b/ | nFAULT/S " Th T T | nSLEEP 52 ik
ENABLE = &4 PI .
it (OCP) | lour > loce o
OCP_MODE =1b/ | nFAULT/S HAIER :
_ A
ENABLE =1 PI A Lt s LAE tReTRY
OL_MODE = 1b/
- nFAULT/S
ENABLE ol THE T T TIE EE]
=1
FFi#% 51 % (OL) R 2] 25 4% ]
OL_MODE = 0b/ CEAULT/S 5% : CLR_FLT/
ENABLE . TAE TAE TAE T{E | nSLEEP & firllik
= =& I
sl STL_REP = 0b SPI TAE TAE TAE TAE CLR_FLT/
Rl - . .
lT-Atf HIWL 2 R £ nFAULT/S nSLEEP S fiLiik
(S ) STL_REP =1b b TAE TAE T T i
FAULT
TW_REP = 1b NFAULTIS TAE ER(E TAE T | @%h: T, <Torw
HHES (OTW) | Ty>Totw P! T
= THYS _ OTW
TW_REP = 0b SPI T T Tk TAE -
B 4% : CLR_FLT/
OTSD_MODE =0b/ | nFAULT/S S st T T | nSLEEP Siik
ENABLE = EifHA PI s
7
LW (OTSD) | Ty>Torsp _
OTSD_MODE = 1b/ | nFAULT/S - - T T ﬁTEb $Tus
ENABLE = 1 PI - - . oTSb ©
HYS_OTSD

7.3.20 2R ThERIER

7.3.20.1 EEARIE R

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 3B B R R . BIESLT twake WIAZ G |, 8844 G841 4
M HES

7.3.20.2 Z/HHEA

ENABLE 5|0 T8 I a8 s i 24 . 24 ENABLE 519 RPN, Hith KB g 48
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. ) FBEE AT i HH IR Bh 2R O %A

(A ) .

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

FELLUN GO T A AR

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

+ VM > UVLO

WAHELE L twake FRIZ G, S30FA RERT XA A MU HE 25 o

7.3.20.4 nSLEEP E 1V kM

B T IE T nSLEEP &AL MK & RR . K 1) 96 FE L Z0(E 20us % 40us 2 18], 413 nSLEEP 7F 40us &

120ps (I E] P ORIFAREET |, TR ER kR | Ea AT

PRANTE M HL i 22 B A D RE B IR S

nSLEEP

F
Hh%

Kt , WHFREAKET , WK 7-47 Pios. B A1k

20 ps 40 ps 120 ps
I T T
| : |
%_dil\llif:eu:tsaj:::::/ye*: All faults cleared, device may or may not shutdown—m—: Device s?:tt”st Sd 2:’;;(3(? E)S/ ?é?ailﬁ;a p mode,

| |

i : |

| | |

| | |

| | |

| | |

| | |

& 7-47. nSLEEP £ fir fikh
7.3.20.5 ZjRERR (I #
F 7-30. ThREEAIC A
%1% EE H #F DVDD FE% HATR SR pLiz i
4.5V <VM < 65
MR v nSLEEP 3| = 0 251 2] 25 ZEH ZEH
T 4.5V <VM < 65 NSLEEP 5[ =1 T T4 T T T
\ ENABLE =1 H EN_OUT =1b
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F 7-30. hEeE L2 (continued)

it A=A H DVDD FaE# HLfTZR SER bk A
A5V < VM <65 nSLEEP 3 = 1 \
2H Vv ENABLE 5| = 0 =k 2 TAE TAE TAE TAE
EN_OUT = 0b
7.4 w2

7.4.1 BT O (SPI) EE

MECE AN SPI R B ATI |, AR XTI 4 KFEEE , T RESIRE. B35, LT
B E S . AN TSP, fir & 45 DL IR FDIRS w745 . SPI{E HArfEl T igtr , JEH v LlEn
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, B 8 firdn 4 (A1) JAik 8 fididls (D1). #ATHdEHm (SDO) & 8
PR wrAras , A A RS fa7s (S1) , JEER— MRS 797 (R1). K 7-48 JEoR 1245/ SPI H AR a) 45
Z[E HIHE P8 o

nSCS

Al D1
SDI

S1 R1
SDO

& 7-48. SPI #3X, - brifE “16 A2 W]

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, breEMiIH S A B R 80 |, T EHE “n” DNIME SR EEmT , 20
#4716 + (nx 16) > SCLK A , HEAF . BN, A hiE R (SPI_ERROR) , @125 NH#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 W ANEHE 7K N 16 £, A& A&, Wk 7-31 fiow -

o AT (W 84L)

- MSB {7 $g Mg Ry ( XFFhruEmi , 7 B15=0) »
- MSB 552 WO , i/~ i el 5 NE1E (2 B14, 5N =0, B =1)
- JEER 6 M6y | A[5:0] ( £7 B13 £ B8)

© BT (WJE 8 1)
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- )5 8 R EWE , D[7:0] (2 B7 £ B0 ) » X FielilE , XL IEFRENTE , X TENEE,

XA A T B AR S A7 A R B R E .
% 7-31. SDI - FrvEmiE =,

BIE Huhk EE
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
0 Wo A5 A4 A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 DO

SDO #ti s 7K N 16 £ , BE LU &R, Wk 7-32 i
o REFH (HI84L)

- 24~ MSB sl s S (B15. B14=1) .

- PUF 6 sk B &7 /72% (B13 £ B8)
o EFN (&5 817)

- )5 8 £ (B7:B0) Jyise B4 /E B s B ) 35 A7 o 1) M Al 2eds (Wo = 1)

HIELA B (WO = 0).
F 7-32. SDO % HiE7 A

. BE NGNS B G NI A7

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 f TR 7L BRI Z 1 B br s SPI

K Z ST RS T DM B P G e . A SR EAEAE A TERE R IGO0 T8 “n” DR R
Hi#% , WAE X nSCS Sl A Ak BIEHIFRIK “n” A GPIO Wi . AT , WRM AL E | WnTF H %

nSCS ik K 2 A28 1F
Kl 7-49 JEIR T AR DL e T OB AR Hh . U2 A R — kS @G e, G E AT A GPIO b
[N

Commander

SDO1/SDI2

T’—Q ff—g
M-nSCS []

SDO2/SDI3

M-SDO []ﬁ”—ﬂ:] DRV8461 (1) [}=——="">—< ,(1DRV8461 (2) [}==—5 >0y

M-SCLK

M-SDI [ ]«

4 DRV8461 (3) (35003

had

B 7-49. AL P ER B =S4

FEP A — A LU RS U MCU R0l , BAgEAT =83 FICE - 2 79945k (HDRx) Ja 3 7 1iHitht (Ax)

JE R 3 i 5 (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 =4840 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. tpk

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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| 1 0 N5 N4 N3 N2 N1 NO [
Header Bytes l |
(HDRx) | |
| 1 0 CLR X X X X X |
e e e e e e e e e— e— — —— ——— —— — — — — — — — — —

Status Byte

1 1 UVLO CPUV OCP STL TF oL
(Sx)

Address Byte 0 R/W A5 A4 A3 A2 A1 A0
(Ax)

Data I(Bgie) D7 D6 D5 D4 D3 D2 D1 DO

7-53. frk. RE. HIBEABEFTHOAS
MHE B AR, Bl T SRR IR T BUR BREE MRSk ORI E H SRR AL E . flin, R
it 3 SAFBCE A, P HIET 2 £ HDRA 735 Z A el MRS 779, AR5 B2 HDR2 775,

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

XET MBI | MU RUECHR 05 (R R, 81 7-61 BRI 4 (R 51 R3 ) S FT U MR A S
nscs N | | /
SCLK M\

MSB

X

X

SDI X LSB

Capture
Point

Propagate
Point

X X
SDO z >§<MSB >§<LSB
| |

& 7-54. SP1 4%

7.4.1.3 FHFIHATE BRI Z 1 H st H) SPI
K 7-55 J@7n T DAIEATHC B IEF I =1 DRV8461 2%1f.
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Microcontroller DRV8461 (1) DRV8461 (2) DRV8461 (3)
SDI2 SDO2 S%[ SDO3
I il
2l T AE
2 |3 2 ?
M-CS1
M-CS2 >
M-CS3 >
M-CLK >
M-SDO >
M-SDI [ |«

& 7-55. LIGHTECEEZ K =845

7.5 AL

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

R 7-33 WO BT A AE A bk R R A R B A SR T, IR

# 7-33. WAL

AR 7 6 5 2 1 0 Bt Hihk
FAULT FAULT SPI_ERROR UVLO CcPUV ocP STL TF oL R 0x00
DIAGT 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 oL B OL_A R 0x02
DIAG3 RSVD NHOME CNT_OFLW | CNT_UFLW RSVD NPOR RSVD R 0x03
CTRL1 EN_OUT SR IDX_RST TOFF [1:0] DECAY [2:0] RW 0x04
CTRL2 DIR STEP SPI_DIR SPI_STEP MICROSTEP_MODE [3:0] RW 0x05
CTRL3 CLR_FLT LOCK [2:0] TOCP OCP_MODE | OTSD_MODE | OTW_REP RW 0x06
CTRL4 TBLANK_TIME[1:0] STL_LRN ‘ EN_STL STL_REP STL_FRQ STEP_FRQ_TOL[1:0] RW 0x07
CTRL5 STALL_TH [7:0] RW 0x08
CTRL6 RC_RIPPLE[1:0] ‘ DIS_SSC ‘ TRQ_SCALE STALL_TH [11:8] RW 0x09
CTRL7 TRQ_COUNT [7:0] 0x0A
CTRL8 RSVD TRQ_COUNT[11:8] 0x0B
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 0X0E
CTRL12 EN_STSL ‘ TSTSL_FALL[3:0] ’ RSVD RW OXOF
CTRL13 TSTSL_DLY[5:0] ‘ VREF_INT_EN ’ RSVD RW 0x10
INDEX1 CUR_A_POS[7:0] R ox11
INDEX2 CUR_A_SIGN ’ RSVD R 0x12
INDEX3 CUR_B_POS[7:0] R 0x13
INDEX4 CUR_B_SIGN ’ RSVD ‘ CUR_A[1:0] R ox14
INDEX5 CUR_A[9:2] R ox15
CUSTOM_CTRL1 RSVD ‘ EN_CUSTOM RW 0x16
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R 7-33. NS} (continued)

A 7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0 > B
CUSTOM_CTRL2 CUSTOM_CURRENT1[7:0] RW 0x17
CUSTOM_CTRL3 CUSTOM_CURRENTZ2[7:0] RW 0x18
CUSTOM_CTRL4 CUSTOM_CURRENTZ3[7:0] RW 0x19
CUSTOM_CTRL5 CUSTOM_CURRENT4[7:0] RW O0x1A
CUSTOM_CTRL6 CUSTOM_CURRENT5[7:0] RW 0x1B
CUSTOM_CTRL7 CUSTOM_CURRENT®[7:0] RW 0x1C
CUSTOM_CTRLS8 CUSTOM_CURRENT7[7:0] RW 0x1D
CUSTOM_CTRL9 CUSTOM_CURRENT8[7:0] RW Ox1E

ATQ_CTRL1 ATQ_CNT[7:0] R Ox1F
ATQ_CTRL2 ATQ_CNT[10:8] RSVD ‘ ATQ_LRN_CONST1[10:8] RW 0x20
ATQ_CTRL3 ATQ_LRN_CONST1[7:0] RW ox21
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 0x27
ATQ_CTRL10 ATQ_EN ‘ LRN_START ‘ ATQ_FRZ[2:0] ‘ ATQ_AVG[2:0] RW 0x28
ATQ_CTRL11 ATQ_TRQ_MIN[7:0] RW 0x29
ATQ_CTRL12 ATQ_TRQ_MAX[7:0] RW 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_DAC][7:0] 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 ‘ SS_KI_DIV_SEL[2:0] ’ RSVD ‘ SS_KP_DIV_SEL[2:0] RW 0x34
SS_CTRL5 SS_THR[7:0] RW 0x35
CTRL 14 VM_ADCI[4:0] ’ RSVD RW 0x3C

BRI R R i Gl n] @& NN R BT, R 7-34 TR T &E AT BB 4 b v 1 R AR

R 7-34. 17 A 2REIREG

AR I EXi
BEER K
R R EER
BAXH
w W BEX
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£ 7-34. Y5 2R B4XAY (continued)

WAXE  RE |58
RN
n | ECEE e

7.5.1 REFHFH
BTG TR E S AMREERDL . RE T8 R T4

% 7-35 B TARSTFAF AR HUAE G ds WU 7 A7 4 o 3R 7-35 HOR A L 1 T A 27 A7 s i B ik A48 AL Dy O B ) A7 i B
7t , HFHAMBEFFRNE.

R 7-35. REFHBILER

Hudt FB AR o>
0x00 W 59
0x01 DIAG1 Pk
0x02 DIAG2 5
0x03 DIAG3 ]

7.5.1.1 FAULT ( #if = 0x00 ) [£3/ £ = 00h]

K 7-56 H BN T HERIRAS , & 7-36 ST T A A

e
R[] &5 A7 2 BB 2
K| 7-56. MR 1FE
7 6 5 4 3 2 1 0
FAULT SPI_ERROR UVLO CPUV OCP STL TF oL
R-0Ob R-0b R-0b R-0b R-0b R-0b R-0b R-0b
R 7-36. MEF AR FB UL

A FB | RIME iHA

7 FAULT ik Ob 50k AT B U, FAULT £ 1b. 7EIE# TAEMINE , FAULT 4
A 0b. 24 FAULT £i7 2 1b B, nFAULT Bl Bi<=# T . £ 1E% TAEMAME] |
NFAULT 5| & Rk

6 SPI_ERROR R Ob 575 SPI SR | B3 SCLK Bkt 157 , s iib SCLK , B
nSCS MEH . SPI_ERROR £ 7& Bkt 25 1b , 3+ H nFAULT 5]
2 IRE R ST . AR R | JF H Ol CLR_FLT s
NSLEEP G4k & HiEbRifadr &5 | Pk E IE w1217 .

5 UVLO B 0Ob AL b I, FERAETE H YR R B A I

4 CPUV R Ob MG b I, TR AT TR U U A

3 ocp R Ob LGRS b I, R AL T I i A

2 STL R 0Ob MG b I, RRAETE LR L

1 TF R Ob TR (OTW) A6 (OTSD) [UIBHEEL. %MK 1b I, TR M
i PR

0 oL R Ob MG b I, AT IF R R .

7.5.1.2 DIAG1 ( #44i = 0x01 ) [£(2A /& = 00h]
K] 7-57 J&/r T DIAG1 |, & 7-37 Fxt b T 7 A4,
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R
IR [5] 23 A7 Bl B 2
&l 7-57. DIAG1 &/75%

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 #1728 F B UL B

Az FB i RME BeEA

7 OCP_LS2 B R 0b AN b B, FREER] BOUT2 MBI FET A7 700t i
6 OCP_HS2_B R 0b MiZALA 1b N, FFIEREE] BOUT2 MG 7E il FET L ARre i it o
5 OCP_LS1.B R 0b MR 1b I, FFERES] BOUTT (BRI FET b A77esd it
4 OCP_HS1_B R Ob MiZAIA 1b N, FFIEREE] BOUTA WA 7E il FET LAR1e i i et
3 OCP_LS2 A R Ob MZALA 1b B, FoRIEEE] AOUT2 HIEMFEARM] FET b A77E it i
2 OCP_HS2_A R Ob BiZhrh 1b B, FoRIERET] AOUT2 (R E R M FET L 7R1E 1 i b
1 OCP_LS1_A R 0b MiZALN 1b B, FoRIEREE] AOUTH R AEARMI FET b AEre i it i
0 OCP_HS1_A R Ob MiZAr A b I, FRERE] AOUTA [KEARTE Sl FET LAr 7 i it i

7.5.1.3 DIAG2 ( #i1f = 0x02 ) [Zf2/ /& = 00h]
K 7-58 JE/R T DIAG2 , % 7-38 Xt it 4T 7 44

R
IR [ 7 AT 2 BRI 2
] 7-58. DIAG2 175
7 6 5 4 3 2 1 0
STSL oTW oTS STL_LRN_OK STALL LRN_DONE OL B OL_A
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
% 7-38. DIAG2 H 8B
| FB HKE(BRUME | B
7 STSL R 0b BiZANY 1b I, FoR e IELE LA 148 BRI AT
6 oTW R 0b BiGArN 1b I, Feom Il s
5 oTs R 0b A 1b I, R BT K
4 STL_LRN_OK R 0b MR b I, o R ST R
3 STALL R Ob MR 1b I, FIRAFE LA N .
2 LRN_DONE R Ob L% 1b I, Fon A SIHHAES S K.
1 OL_B R 0Ob Y%A 1o I | Fom BOUT LBl AETE T B S f il o
0 OL_A R Ob %A 1b i, Fs AOUT LRIl sh 7776 7 B A il .

7.5.1.4 DIAG3 ( #i1f = 0x03 ) [Z(2A & = 00h]
K] 7-59 J&/x T DIAG3 , 3£ 7-39 HXf bt AT T /r 48

Hi

iR [ B A7 4

U IE
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K 7-59. DIAG3 1738

7 6 5 4 3 2 1 \ 0
RSVD NHOME CNT_OFLW | CNT_UFLW RSVD NPOR RSVD
R-0b R-0b R-0b R-0b R-0b R-Ob R-00b
% 7-39. DIAG3 F 7B
/1A FB By BRIME BiEH
7 RSVD R 0b e
6 NHOME R Ob MEALN 17 I, RIRFERRAL T YIS B AN E
S CNT_OFLW R 0b Wigfrhy “17 1, Foi ATQ_CNT KF ATQ_UL
4 CNT_UFLW R Ob Migfry “17 B, Fok ATQ_CNT /AF ATQ_LL
3 RSVD R 0b e
2 NPOR R Ob Ob = RxZ A VCC UVLO Zift
1b = FRTE VCC UVLO HAF 2 J5 , NPOR fih i CLR_FLT 3%
NSLEEP &ALk A\ IE =
1-0 |RSVD R 00b (e
7.5.2 & TS

IC Feibl 2 {728 I FICELAR I FI % B I S

K T-40 B TR A A ARG SR WU S A A . 3R 7-40 TR A 1 A B A d i R bk 8RR D TR B PR A R

TG, AN AN

R 7-40. =HFHBILER

ik AP ALTR w

0x04 CTRL1 K
0x05 CTRL2 A4
0x06 CTRL3 K
0x07 CTRL4 e
0x08 CTRL5 T
0x09 CTRL6 R
0Ox0A CTRL7 R
0x0B CTRLS8 5|
0x0C CTRL9 3|
0x0D CTRL10 3
0x0E CTRL11 |
OxOF CTRL12 4k
Ox1A CTRL13 TR
0x3C CTRL14 B3

7.5.2.1 CTRL1 ( #i4f = 0x04 ) [EtiA /5 = OFh]
K 7-60 B/~ T CTRLA |, 3 7-41 Xt btk dT 7 A48,

B/

1R [ B A s WA 2R
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& 7-60. CTRL1 #5758

7 6 5 4 3 2 1 0
EN_OUT SR IDX_RST TOFF [1:0] DECAY [2:0]
R/W-0b R/W-0b R/W-0b R/W-01b RIW-111b

£ 7-41. CTRL EHIFHFR BRI

ZITA FE Eyi BE BB
7 EN_OUT R/W Ob Ob = T it 35 4%
1b = Praim e M
6 SR R/W Ob 0b = frth EFH/ T FEET IE] A 140ns
1b = Hitht_ETH TR A )y 70ns
5 IDX_RST R/W 0b AN b B BN E A M EE N 45° , (B AU A A7
RIOTHNBEAR M.
4-3 TOFF [1:0] R/W 01b 00b = 9us
01b = 19us
10b = 27ps
11b = 35us
2-0 DECAY [2:0] R/W 111b 000b = 15 25k
100b = 14 30% HEIk
+ 101b = iB# 60% I
110b = &AL AL SN AT
111b = e R SC A
001b. 010b. 011b = F{FE

7.5.2.2 CTRL2 ( #i4F = 0x05 ) [Zt¢A /5 = 06h]
K 7-61 iR T CTRL2 , % 7-42 xf idtsT 7 4.

5
IR B 25 A7 7 LB 2R
&l 7-61. CTRL2 &
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
# 7-42. CTRL2 =H| 3 Fat B i B
AL FE eyl ERIME UL
7 DIR R/W Ob FIEHN. % SPILDIR = 1b i} , 418 DIR = 1b , BHLKIFiZ
1 ; Y4 DIR = 0b i , LWL R FIEE).
6 STEP Rw Ob BN . SPI_STEP = 1b i , 4B 1b 24y B S ATt —
B EMAETER , FFESA 1b JF EEE N Ob.
5 SPI_DIR R/wW Ob 0b = it 2 BREEHI N DIR 31K a6 137 11
1b = # L ERBH SPI 27 4£ 38 1 DIR RLkHf & 5 07 1
4 SPI_STEP R/wW Ob 0b = 5 4t Sx BREE S STEP 31/
1b = 4 2 BREE SPI 174 it STEP fir
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R 7-42. CTRL2 &4 FHF 2% 7B ¥ (continued)

B | R A7 BRME B8
3-0 MICROSTEP_MODE [3:0] R/W 0110b « 0000b = 100% HF 450 ( HiARIRE )

0001b = 71% WA ( BB )
* 0010b = JE9BFF 1/2 i
0011b = 1/2 i
0100b = 1/4 i
*  0101b =1/8 it
0110b = 1/16 it
0111b = 1/32 3
* 1000b = 1/64 A
1001b = 1/128 5k
1010b = 1/256 ik
1011b = 1111b = {{ &

7.5.2.3 CTRL3 ( #i4F = 0x06 ) [ZtA /5 = 38h]
K 7-62 i R T CTRL3 , & 7-43 X LitAT 1741,

5
IR B 25 A7 7 LB 2R
&l 7-62. CTRL3 &
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
R 7-43. CTRL3 # | A Bk
AL FB Evil) BRIME i
7 CLR_FLT IS 0Ob B 1b BXNEAL , iERITE B ESL. S 1b 5, S E iR AN Ob.
6-4  |LOCK[2:0] Rw 011b B\ 110b LUBIE W E | B T IX A ATk 0x06h 17 7 (CLR_FLT) , 2B J5 4%
FAREN. BABK 110b Z AT 7 5175 A i ER A AT AT 52 o
ML AR SN 011b LURSATE 5785 SRR 011b Z AMEATAT 7 51 7581
SE B #S B AT AR 5
3 TOCP R/W 1b 1b = IR AR PR K pPET RN 2.2 s
Ob = IR PRIk RN 1.2 s
2 OCP_MODE R/W Ob Ob = i i1 B S B A s
1b = IR G R TR R A B 30 &R
1 OTSD_MODE R/W Ob Ob = T #vi i £ 5 B 7 M b
1b = IR GL R KR A H 30 E i
0 TW_REP R/W Ob Ob = AN&#F nFAULT iR is i sl i 2 4
1b = 27F nFAULT _E 3Rk 45 i #hemli iR i
7.5.2.4 CTRL4 ( #i4F = 0x07 ) [E0iA 5 = 49h]
7-63 Jg7n T CTRL4 #%H] , & 7-44 XTI AT 7 /41
5
R[] & A7 25 i 2%
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& 7-63. CTRL4 57758

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 RIW-01b

# 7-44. CTRLS ZHIFF 7B

fir FB KA R

B

7-6 | TBLANK_TIME[1:0] |i%/5 01b

el LR T

00b =1 us JHFRRT[E]

01b = 1.5 u's JHmSH]
* 10b=2us JHFaRTE

11b = 2.5 u s YRR [A]

5 STL_LRN R/W Ob

G b DUR ARSI R B 3h 23] . Mkl RS iln | el

Zhig [ %] Ob.

4 EN_STL R/W Ob

Ob = & ] S Gl
1o = J7 I gt il

3 STL_REP R/W 1b

Ob = nFAULT _EoR#R 35 ar i 21 S
1b = nFAULT 4R 45 S Al

2 FRQ_CHG R/wW Ob

Ob = STEP fii N & #R’#% STEP_FRQ_TOL #1739
1b = STEP ¥ AA AT IE

1-0  |STEP_FRQ_TOL[1: |i
0]

01b

B
m

Xt STEP Hii N HIE RS B B AT e -

00b = 1% JEJK
01b = 2% JEJK
* 10b = 4% JEWK
11b = 6% &

7.5.2.5 CTRLS5 ( #14F = 0x08 ) [ /& = 03h]

7-64 g7~ T CTRL5 , 3 7-45 st it 47 748,

wIE
IR [H] 2 A7 8 Tl Bt
& 7-64. CTRLS5 ¥ &
7 \ 6 5 \ 4 \ 3 \ 2 1 0
STALL_TH [7:0]
R/W-00000011b
# 7-45. CTRL5 #H| S 728 7B B3
B R B BRME L
7-0  [STALL_TH[7:0] RIW 00000011b | sk B E IAIE 8 £

111111111111b = 144 4095

000000000000b = %4 0
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7.5.2.6 CTRLG6 ( #14F = 0x09 ) [ (& = 20h]
K 7-65 i R T CTRL6 , £ 7-46 FHXtIEiEAT T 41,

B
R[5 25 A7 2 e 5 2
B 7-65. CTRL6 #5528
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
%% 7-46. CTRL6 34| SR 2B B
BB HH BRI PEAH
7-6  |RC_RIPPLE[1:0] /5 |00b Pt B VU0 SO BE RS T 1 R S0 -
00b = 1% 2% ( BRMHE )
01b = 2% K4
10b = 4% W 4L
11b = 6% KL
5 DIS_SSC R/W 1b Ob = T4 i i 4
1b = ELAE I FE A
4 TRQ_SCALE RIW Ob Ob = 4 S F AT 41156 - A
1b = A A% % 8 [ i
3-0 |STALL_TH[11:8] R/W 0000b S BG4 A MSB fir.

7.5.2.7 CTRL7 ( #ifi- = 0x0A ) [/ 45 = FFh]
K 7-66 H1 5o~ T CTRL7 |, & 7-47 thxtitbidi4T 7041,
Rk
IR B 25 47 o B 2
& 7-66. CTRL7 4] & 1752
7 \ 6 5 \ 4 \ 3 \ 2 1 0
TRQ_COUNT[7:0]
R-11111111b

R 7-47. CTRLT &l 5 fr 28 # B i
(DA FB et RIME PiB
7-0  |TRQ_COUNT[7:0] R 11111111b | TRQ_COUNT # 8 4~ LSB fir.
000000000000b = -4 0
XXXXXXXXXXXXb = 74k 1 3] 4094
111111111111b = P14k 4095

7.5.2.8 CTRL8 ( #i4} = 0x0B ) [££2A (& = OFh]
Kl 7-67 H iR T CTRL8 , 3£ 7-48 xf bt AT 7 4.
ik
IR [0 F5 A7 A L
& 7-67. CTRLS & 1Eas

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

& 7-67. CTRLS #&#l% 772§ (continued)

TRQ_COUNTI[11:8]

R-0000b

R-1111b

% 7-48. CTRLS | S8 F B B

AL FB bxi BRAE YiBd
7-4 RSVD R 0000b 153,
3-0 TRQ_COUNT[11:8] R 1111b TRQ_COUNT f# 4 4~ MSB fir.,

7.5.2.9 CTRLY ( #4f = 0x0C ) [EfZA /& = 10h]

K 7-68 i r T CTRLY , % 7-49 HhxtbitAT T 41,

IS
IR R 25 A7 7 5 25
K& 7-68. CTRLO 54| & f7 88
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. CTRLO ##I A8 FB
£z FE FAl BRNE YirA
7 EN_OL A Ob B 1b AT JE P 8 . %408 Ob B, FFES S Bkl 224
o
6 OL_MODE RW Ob Ob = {81/} CLR_FLT fi8¢ nSLEEP & 7 ikn i 817 OL il
J& , nFAULT & 3B
1b = OL #fE 5l iE )5 , nFAULT 2 57 BB
5-4 OL_T[1:0] A 01b 25 1) 0 470 R A 0 1]
00b = 30ms ( & AfH )
01b = 60ms ( & A1H )
10b = 120ms ( kMl )
11b = #i R
3 STEP_EDGE R/W Ob Ob = STEP #fii N 94 Bl i A L THE
1b = STEP 4 NHIH Bl i A L FHEAUT By
2-1 RES_AUTO[1:0] R/W 00b ) | Sl U W RCb R
00b = 1/256
01b = 1/128
« 10b=1/64
1b = 1/32
0 EN_AUTO R/W Ob 0b = 24 g shfeb it
1b = J5 H B ahies it

7.5.2.10 CTRL10 ( #4F = 0xOD ) [t {5 = 80h]

¥ 7-69 &< T CTRL1O 5], ¢ 7-50 A HhiltA7 7 4

W5

IR 7] B A7 WL 2

AN
od

o
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& 7-69. CTRL10 #5541 4758

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 6 5 \ 4 \ 3 \ 2 1 0
ISTSL[7:0]
R/W-10000000b
# 7-50. CTRL10 & H| & 728 7B i
Az FE i BIAME PiBA
7-0 ISTSL[7:0] RIW 10000000b | e 5 {7 H L

7.5.2.11 CTRL11 ( #i1} = OXOE ) [£f2A {4 = FFh]
Kl 7-70 fE7n T CTRLAT #54fil] , 3 7-51 xf LidkA7 7 A4,

5
1R 5] A7 2% B 2%
& 7-70. CTRL11 #4| H 1758
7 \ 6 5 \ 4 \ 3 \ 2 1 0
TRQ_DAC [7:0]
R/W-11111111b
# 7-51. CTRLM #H| /787 B
f PR KA BRI VL
7-0 TRQ_DAC [7:0] R/W 11111111b PEIZBATHR
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 ) [Zt2A /& = 20h]
K 7-71 Bk T CTRL12 , £ 7-52 Fxf k4T T/ 44
B/
IR [0 A7 2% R B 2%
& 7-71. CTRL12 #4258
7 6 5 ‘ 4 ‘ 3 2 1 0
EN_STSL TSTSL_FALL[3:0] RSVD
R/W-0b R/W-0100b R/W-000b
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F 7-52. CTRL12 = H| 728 F BB

AL FB i) BRME Vil
7 EN_STSL R/W Ob Ob = 2% I 1E 4 BBt
1b = J5 A 1R B
6-3 TSTSL_FALL[3:0] Riw 0100b 4 TSTSL_DLY B [a]f5 i TRQ_DAC R H] ISTSL
T 5 (7 1)

0000b : FP&mE =0
« 0001b : BANEFESHEM T BT ] = 1ms
0100b : FAN D HE T BRI 8] = 4ms

1111b : FASE RPN R ] = 15ms

20 |RSVD RIW 000b mw

7.5.2.13 CTRL13 ( #4F = 0x10 ) [t {5 = 10h]
K| 7-72 JE/n T CTRL13 , 3£ 7-53 Fxttbit4r 744,

5
IR B 25 17 4 L5 25
& 7-72. CTRL13 #4575
7 \ 6 5 \ 4 \ 3 \ 2 1 0
TSTSL_DLYI[5:0] VREF_INT_EN RSVD
R/W-000100b R/W-0b R/W-0b
% 7-53. CTRL13 EHIFFR 7B UL
/1A FB 3| BRINME ViRH
7-2 TSTSL_DLY[5:0] R/W 000100b | gasihil 5 J5— A STEP [k gt #1148 Bk =l 2 ) 43R
000000b : {58
*  000001b : #EiR =1 x 16ms = 16ms
000100b : ZEiR =4 x 16ms = 64ms
111111b : 43R = 63 x 16ms = 1.008s
1 VREF_INT_EN R/W 0Ob AR b I, S5 A NS 3.3V SEUESEAT Y, RS
VREF 5| - #HE .
0 RSVD R/W 0b 1751
&
5 7)% TSTSL_DLY 1% &~ 000000b.
7.5.2.14 CTRL14 ( #4f = 0x3C ) [ZtiA /5 = 58h]
K 7-73 Eon T CTRL14 |, 3k 7-54 FixfbbitiT 7 A48,
e
IR R 25 A7 w5 25
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& 7-73. CTRL14 5% S f7 58
7 6 \ 5 \ 4 \ 3 2 \ 1 \ 0

VM_ADCI4:0] RSVD
R-01011b R-000b
R 7-54. CTRL14 #EH| FHERZ B
& e *m (mUE |9
78 |VM_ADCI:0] R 010116 | sfyuty iU R ROM , %0l ot 0 5 ADC JEAT 9.

00000b : Vi =0V

1M111b : Vyq =65V

20 |RSVD R 000b ey

7.5.3 5| #HHEH
IYTER TR LR A SRALEIRAE |, FFNZE A I B R IR RUE BRI E . S RS A AR R N
F T-55 BT 93 E AL A4 A (AN A ST 27 A 2% o 38 7-55 R FI L 0 B A 27 A7 5% O 74 i 1k 348 2 00 9 15 B 1454
BT, FE HARNAE ST A48 A
R 7-55. i EREFARILER

Huht AR A il

0x11 INDEX1 Pk
0x12 INDEX2 g3
0x13 INDEX3 TR
0x14 INDEX4 24k
0x15 INDEX5 5

7.5.3.1 INDEX1 ( #4f = 0x11 ) [2(¢A (& = 80h]
K 7-74 B/ T INDEX1 , 3 7-56 #xtsbit 4T 7/ 4H.

ik
IR [6] 23 17 2 Tl
& 7-74. INDEX1 7732
7 \ 6 5 \ 4 \ 3 \ 2 1 0
CUR_A_POSJ[7:0]
R-10000000b
% 7-56. INDEX1 SR 7B
B R B B L
70 |CUR A_POS[7:0] R 10000000 | #7543 i 2 2k 8 A B IALE

7.5.3.2 INDEX2 ( #if)f = 0x12 ) [Zf2A {5 = 80h]

Kl 7-75 B/ T INDEX2 , % 7-57 Hxftbidhsr 744,
R

IR [B] 77 47 2 L 2
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& 7-75. INDEX2 271758

7 6 5 \ 4 \ 3 \ 2 1 0
CUR_A_SIGN RSVD
R-1b R-0000000b
% 7-57. INDEX2 F 87U
BB PSSl BRI BEAE
7 CUR_A_SIGN R 1b i1 CUR_A_POS fi i BALHILE B A HiFE .
1b = 28 A BTN
Ob = 208 A Bl M1
6-0 RSVD R 0000000b | {527
7.5.3.3 INDEX3 ( #i4f = 0x13 ) [Bt2A 5 = 80h]
K 7-76 J&/~ T INDEX3 , % 7-58 dixtitbit4r 744,
Wik
IR [F] 23 A7 e 2%
& 7-76. INDEX3 %7738
7 ‘ 6 5 \ 4 \ 3 \ 2 1 0
CUR_B_POSJ[7:0]
R-10000000b
% 7-58. INDEX3 F 187U
BB eS| R BEE
7-0 CUR_B_POSJ[7:0] R 10000000b | fg7~4r FE 2 R £k 18 B LI &
7.5.3.4 INDEX4 ( #i4f = 0x14 ) [#{ A (& = 82h]
K 7-77 JE7x T INDEX4 |, 3 7-59 HhxfhitsT 7 N8,
Rk
IR [B] 2 A7 2 Tl B
& 7-77. INDEX4 271758
7 6 5 \ 4 \ 3 \ 2 1 0
CUR_B_SIGN RSVD CUR_A[1:0]
R-1b R-00000b R-10b
% 7-59. INDEX4 S8 FBULH
VTAE 3= eS| LUV L
7 CUR_B_SIGN R 1b firth CUR_B_POS fi sy AL HIZEE B HLAT 5 -
1b = 28 B A
Ob = £/ B HIi M f1
6-2 RSVD R 00000b e
1-0 CUR_A[1:0] R 10b 2R P8 A R BRI AN LSB
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7.5.3.5 INDEX5 ( #i4f = 0x15 ) [E{2A 5 = B5h]
] 7-78 7~ T INDEXS5 |, 3 7-60 Hxt bbb 4T 7 /v 4H.

Wi
IR [F] 2 A7 Pl 2%
& 7-78. INDEX5 %7738
7 [ s s | 4« [ 8 [ 2 1 0
CUR_A[9:2]
R-10110101b
% 7-60. INDEX5 S 1287 B Ui
BB B M L
70 |CUR A[9:2] R 10110101b |t ZkFE A IR HO RS 8 £

7.5.4 B XD s
H 5 UL 3 2 A 2 A7 i S 2R T8 A IR 8 — S BRAR R B . E e UMD B A R .

£ 7-61 BT B E UMD B A A7 AR KA AR R T AE AR . 3R 7-61 TR B BT A A A I H S AN TR B
MR RTT | I HARAB T 17 45 2

R 7-61. HEXMPHHFFHLER

HigE FH LI i

0x16 CUSTOM_CTRL1 ik
0x17 CUSTOM_CTRL2 ik
0x18 CUSTOM_CTRL3 R
0x19 CUSTOM_CTRL4 g3
0x1A CUSTOM_CTRL5 TR
0x1B CUSTOM_CTRL6 ik
0x1C CUSTOM_CTRL7 g
0x1D CUSTOM_CTRL8 g
OX1E CUSTOM_CTRL9 5

7.5.4.1 CUSTOM_CTRL1 ( #4 = 0x16 ) [Z(2A /& = 00h]
7-79 J&75 T CUSTOM_CTRL1 , % 7-62 Fixf b k4T T M40,

/5
IR [ 23 A7 A 2
K 7-79. CUSTOM_CTRL1 #7745
7 \ 6 5 \ 4 3 \ 2 1 0
RSVD EN_CUSTOM
R/W-0000000b R/W-0b
% 7-62. CUSTOM_CTRL1 & 7238 Bt B

A =323 A BIME UL

7-1 RSVD R/W 0000000b | fren
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# 7-62. CUSTOM_CTRL1 FF 87 B8 (continued)

fir

FB

it

BRUME

]

0

EN_CUSTOM

R/W

Ob

Ob = 2411 B & X itk
1b = JA 1 B e bt %

7.5.4.2 CUSTOM_CTRL2 ( # 4 = 0x17 ) [Z(2A /& = 00h]
K 7-80 J#&/5 T CUSTOM_CTRL2 , % 7-63 stf it i7 7 A 4.

e

1R [ B 77 S S R

& 7-80. CUSTOM_CTRL2 #7745

‘ B \ 5 \ 4 \ 3 \ 2 1 0
CUSTOM_CURRENT1[7:0]
R/W-00000000b
% 7-63. CUSTOM_CTRL2 7738 B o3
IOAE -3 HH BRIME BiE
7-0  |CUSTOM_CURRENT1[7:0] R/W 00000000b | 55— R chrfir B 1 24 RTE
7.5.4.3 CUSTOM_CTRL3 ( #4F = 0x18 ) [Z(2A (& = 00h]
7-81 J&7x T CUSTOM_CTRL3 , % 7-64 Hxf i 4T 7 A 4.
e k=t
IR [7] 25 A7 A o 5 2%
&| 7-81. CUSTOM_CTRL3 &7
‘ 6 \ 5 \ 4 \ 3 \ 2 1 0
CUSTOM_CURRENT2[7:0]
R/W-00000000b
% 7-64. CUSTOM_CTRL3 {727 BB
B | B KA ERIME PLBH
7-0 CUSTOM_CURRENT2[7:0] R/W 00000000b | 35— fR e fir B 2 () 4 AT
7.5.4.4 CUSTOM_CTRLA4 ( #4f = 0x19 ) [B(2A & = 00h]
K| 7-82 &7 T CUSTOM_CTRL4 , % 7-65 Fxt it AT 7 /44,
k=t
IR [ 23 A7 S e 2%
E] 7-82. CUSTOM_CTRL4 &%
‘ 6 \ 5 \ 4 \ 3 \ 2 1 0

CUSTOM_CURRENT3[7:0]

R/W-00000000b

% 7-65. CUSTOM_CTRL4 7732 7B B

FB

KA

RWE

e

7-0

CUSTOM_CURRENT3J[7:0]

R/W

00000000b

FH—RRPAE 3 K ZHE
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7.5.4.5 CUSTOM_CTRLS5 ( #4f = 0x1A ) [Ef¢A & = 00h]
K| 7-83 J£7x T CUSTOM_CTRL5 , % 7-66 Hxfithi#kdT 7 1 4d.
Wit
IR [B] 2 A7 7 i B
&] 7-83. CUSTOM_CTRL5 &%
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
CUSTOM_CURRENTA4[7:0]
R/W-00000000b

% 7-66. CUSTOM_CTRL5 & 7732 7 BB
£z FB i) BRNME YiEA
7-0 CUSTOM_CURRENT4[7:0] R/W 00000000b | 35— R A 4 12437

7.5.4.6 CUSTOM_CTRLE6 ( #i4f = 0x1B ) [Z(iA {5 = 00h]
7-84 €75 T CUSTOM_CTRL6 , % 7-67 it btk 4T 7 4.
5
IR R 25 A7 75 B 22
K] 7-84. CUSTOM_CTRL6 Z-f752
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
CUSTOM_CURRENTS5[7:0]
R/W-00000000b

% 7-67. CUSTOM_CTRL6 F{78: 7B i
BB B BRI L
7-0  |CUSTOM_CURRENTS5[7:0] RIW 00000000b | 45— [rhfir B 5 1247 H

7.5.4.7 CUSTOM_CTRLY7 ( #i#if = 0x1C ) [Z02A 15 = 00h]
7-85 J&7x 7 CUSTOM_CTRL7 , % 7-68 Hxf kAT T /48
SWiE
IR [ 2577 B8 ol B %
K] 7-85. CUSTOM_CTRL7 &f788
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
CUSTOM_CURRENT®6[7:0]
R/W-00000000b

% 7-68. CUSTOM_CTRL7 & 7738 B85

(A TB il BRIME LB
70 |CUSTOM_CURRENT6[7:0] RIW 00000000b | 25— 5 [ rhfir E 6 ¥4 31K

7.5.4.8 CUSTOM_CTRLS8 ( #4f = 0x1D ) [Ef¢A & = 00h]
¥ 7-86 JE7~ T CUSTOM_CTRLS , % 7-69 Hxt bkt 7 4H.

o/
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IR [0 2 A7 B Tl B

&] 7-86. CUSTOM_CTRLS &%
7 \ 6 \ 5 \ 4 \ 3 \ 2 1 0
CUSTOM_CURRENT7[7:0]
R/W-00000000b
% 7-69. CUSTOM_CTRLS H78:F i H
BB eS| BRI BERH
7-0 CUSTOM_CURRENT7[7:0] R/W 00000000b | 55— fR e fir & 7 (24 B4
7.5.4.9 CUSTOM_CTRLY ( #i4f = Ox1E ) [#f2A & = 00h]
K| 7-87 J&/~ T CUSTOM_CTRLYO , % 7-70 Hxf b AT 741,
SSWiE
IR [H] 2 AT 8 Tl 5t
K] 7-87. CUSTOM_CTRL9 &-f782
7 \ 6 \ 5 \ 4 \ 3 \ 2 1 0
CUSTOM_CURRENTS8J[7:0]
R/W-00000000b
% 7-70. CUSTOM_CTRLY F178&F B
ITAE -3 F L OV BEA
7-0  |CUSTOM_CURRENTS[7:0] RW 00000000b | 45— % [ rhfir B 8 ()47 H

7.5.5 BEIIEHF TR

H AR B A7 2 ) 5 SR T Be .
R T-11 3 T A S A7 A AR A WS 25 A7 a8 o 38 7-71 HPOR B H BT 25 A7 4 i 7 1L 1k 40 240 Dy DR B A 47

gt , IF HARM B FER N

B A AR SIS

R7-1. BFHBEFFHLER

HibE FEREHN L

Ox1F ATQ_CTRL1 ik
0x20 ATQ_CTRL2 R
0x21 ATQ_CTRL3 g
0x22 ATQ_CTRL4 B
0x23 ATQ_CTRL5 ik
0x24 ATQ_CTRL6 foEe]
0x25 ATQ_CTRL7 o8]
0x26 ATQ_CTRL8 ik
0x27 ATQ_CTRL9 Kk
0x28 ATQ_CTRL10 R
0x29 ATQ_CTRL11 g
0x2A ATQ_CTRL12 EH
0x2B ATQ_CTRL13 ik
0x2C ATQ_CTRL14 foEe]
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R 7-71. BB FHFRICER (continued)

Hiht LR #
0x2D ATQ_CTRL15 %5
0x2E ATQ_CTRL16 B
0x2F ATQ_CTRL17 B
0x30 ATQ_CTRL18 L]
7.5.5.1 ATQ_CTRL1 ( #4} = 0x1F ) [Z(iA {5 = 00h]
K 7-88 &/~ T ATQ_CTRL1 , % 7-72 it ibikdT 7 A48,
Rk
IR [F] 23 A7 Pl 2%
K| 7-88. ATQ_CTRL1 %175
7 \ 6 \ 5 \ 4 \ 3 \ \ 1 0
ATQ_CNTI[7:0]
R-00000000b
% 7-72. ATQ_CTRL1 &5 Bt i
BB %7 BRI PE
7-0  |ATQ_CNT[7:0] R 00000000b | Hi., #4775 ATQ_CNT %t 8 4 LSB fiz. ATQ_CNT S5HLi
IR IE L.
7.5.5.2 ATQ_CTRL2 ( #4F = 0x20 ) [Z(2A /& = 00h]
7-89 JE/R T ATQ_CTRL2 , % 7-73 hxf kAT 7 A4
SWiE
IR [B] 2 A7 2 Tl B
& 7-89. ATQ_CTRL2 &%
7 \ 6 \ 5 4 \ 3 \ 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 HF 175 B i i
TVAE 313 eS| BRME L
7-5 ATQ_CNT[10:8] 5 000b g7~ ATQ_CNT %19 3 4~ MSB £
4-3 |RSVD RW 00b s
2-0  |ATQ_LRN_CONST1[10:8] E 000b FERHIG 2 ST R F F ATQ_LRN Z%i) 3 4> MSB fir.
7.5.5.3 ATQ_CTRL3 ( #4F = 0x21 ) [%( A& = 00h]
7-90 JE/R T ATQ_CTRL3 , % 7-74 hxf kAT 7 A4,
w5
IR [0 2 A7 2 Tl B
& 7-90. ATQ_CTRL3 F17%
7 \ 6 5 \ 4 \ 3 \ 1 0

ATQ_LRN_CONST1[7:0]
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&l 7-90. ATQ_CTRL3 %58 (continued)
‘ R/W-00000000b

%% 7-74. ATQ_CTRL3 &5 7Bt B

A FEB A RIE L]

7-0  |ATQ_LRN_CONST1[7:0] RwW 00000000b |34 =] ¥ 37 oS F ATQ_LRN Z:3/15 8 4~ LSB iz

7.5.5.4 ATQ_CTRL4 ( #4F = 0x22 ) [£(2A {5 = 20h]
K 7-91 B~ T ATQ_CTRL4 , % 7-75 Hxf skt 47 7 A48

5
IR R 27 47w LB 25
& 7-91. ATQ_CTRL4 F7#s
7 \ 6 \ 5 \ 4 \ 3 2 \ 1 0
ATQ_LRN_MIN_CURRENTI[4:0] ATQ_LRN_CONST2[10:8]
R/W-00100b R/W-000b
% 7-75. ATQ_CTRL4 S5 B Ui B
v FB E i BRIME Ll
7-3 ATQ_LRN_MIN_CURRENT[4:0] R/W 00100b TR H A S IR IR T .
WG > % = ATQ_LRN_MIN_CURRENT * 8
2-0 ATQ_LRN_CONST2[10:8] B/5 000b &SRR T ATQ_LRN 31 3 4> MSB fi.

7.5.5.5 ATQ_CTRLS5 ( #i4} = 0x23 ) [Z(ZA /& = 00h]
K 7-92 Jg/R T ATQ_CTRL5S , % 7-76 Xt AT 7 A 41,
9
IR [ 2 A7 25 WL 3%
& 7-92. ATQ_CTRL5 #1742

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

ATQ_LRN_CONST2[7:0]

R/W-00000000b

% 7-76. ATQ_CTRL5 H 8RB

hr F& KA RWE L]

70 |ATQ_LRN_CONST2[7:0] RW  [00000000b | #4225t b F K ATQ_LRN 24013 8 4 LSB fir.

7.5.5.6 ATQ_CTRL6 ( #4F = 0x24 ) [Z(ZA (& = 00h]
K 7-93 B/ T ATQ_CTRL6 , % 7-77 X bbb AT 7 A4,
5
IR [F] 25 A7 B 2
& 7-93. ATQ_CTRL6 &Ff7#d

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

ATQ_UL[7:0]
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&l 7-93. ATQ_CTRL6 ##£%% (continued)

R/W-00000000b

%% 7-77. ATQ_CTRL6 & 1E5s 7Bt i

FB

A

RIE

L]

7-0

ATQ_UL[7:0]

R/W

00000000b

XF B BRI I _E R AT A

7.5.5.7 ATQ_CTRL7 ( #i4} = 0x25 ) [E(ZA & = 00h]
K 7-94 JE/R T ATQ_CTRLY7 , % 7-78 dixt it T 744

WA=
IR [B] 2 A7 28 Tl Bt
& 7-94. ATQ_CTRL7 &5
7| e ] | 0+ [ s 1 2 | 0
ATQ_LLJ[7:0]
R/W-00000000b
%% 7-78. ATQ_CTRL7 157 B it B
B B KA BRI BEE
7-0  |ATQ_LL[7:0] RIW 00000000b | i {1 ZTLAE# A T FRHEAT S L.«

7.5.5.8 ATQ_CTRLS ( #i4} = 0x26 ) [Z(ZA /& = 00h]
K 7-95 fE/r T ATQ_CTRLS , % 7-79 dixt it 1T 744

SV
IR [0 2 A7 2 T B
& 7-95. ATQ_CTRLS8 &%
7 \ 6 \ \ 4 \ 3 \ 2 \ 1 0
KP[7:0]
R/W-00000000b
% 7-79. ATQ_CTRLS &5 7B it iH
B | KA BRI BEAE
70 |KP[7:0] RIW 00000000b | i 1 47145 PD H8I 3% i Lol 4.

7.5.5.9 ATQ_CTRLY ( #4F = 0x27 ) [£(2A {5 = 00h]
K 7-96 &= T ATQ_CTRLY , % 7-80 Hixf itk 4T 7 /44

5

AR [e] A7 LA 2R

& 7-96. ATQ_CTRLY 775

|

4

3 \ 2 1 0

RSVD

KD[3:0]

R/W-0000b

R/W-0000b
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% 7-80. ATQ_CTRLY & fE3s 7 BB

B | KA BRME PEE
7-4 RSVD R/W 0000b R
3-0  |KD[3:0] RIW 0000b FH-T-145 [ 20 PD 32 BRS040 3

7.5.5.10 ATQ_CTRL10 ( #i4) = 0x28 ) [#(?A {5 = 08h]
K 7-97 JEr T ATQ_CTRL10 , % 7-81 sttt AT 7 44

/5
IR [ 7 A7 2 IR A 2
K 7-97. ATQ_CTRL10 F#5%
7 6 5 \ 4 \ 3 2 1 0
ATQ_EN LRN_START ATQ_FRZ[2:0] ATQ_AVG[2:0]
R/W-0b R/W-0b R/W-001b R/W-000b
# 7-81. ATQ_CTRL10 HABFEHH
DA FB A BRME L]
7 ATQ_EN R/W Ob 0 = 251 E 3hH%E
1= EH B3
6 LRN_START R/W Ob FHZALE AN 1b ¥ 8 B Sl 8. A %UE |, i
3% N Ob.
5-3 ATQ_FRZ[2:0] RIW 001b HACEANERIRER | Rk JE , RSk PD MmN

o fEB/N , AT AE RN, DL AL A ST R it
SHHTEREZE 1 £ 7,

001b - M |87 S B bR, (ELFR i T REARAR A A

111b - W SEE TS, (B EOR R AR E

2-0 ATQ_AVG[2:0] w5 000b ATQ_CNT 24t ATQ_AVG AN W MR 30 T E. Hit
B ATQ_AVG {2818 AR 50 IR HY B AR A1 7 380 7 oK i
B, BT fRFASTE S i B R AR . BURAE &
P EA i S B R SR AR ) R K
*  010b - 2 FHIFI41E

100b - 4 J3F(E

111b - 8 AW 1E
o HAbME - EBME T

7.5.5.11 ATQ_CTRL11 ( #14f = 0x29 ) [E(A & = 0Ah]
Kl 7-98 JE/~ T ATQ_CTRL11 , % 7-82 thxf 4T T A 4.
B
IR [7] 25 A7 A W S 3R
&l 7-98. ATQ_CTRL11 Ff7#%
7 \ 6 5 \ 4 \ 3 \ 2 1 0
ATQ_TRQ_MINJ[7:0]
R/W-00001010b
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% 7-82. ATQ_CTRL11 A28 7B

b TR

it

BRUME ]

7-0 |ATQ_TRQ_MIN[7:0]

R/W

00001010b | J& FH E ST A fie /N e Pl LR

7.5.5.12 ATQ_CTRL12 ( #4f = 0x2A ) [BtiA {5 = FFh]
7-99 JE/r T ATQ_CTRL12 , % 7-83 thxftbik4r 7 /4.
/5
IR (7] 2 A7 o W 2
& 7-99. ATQ_CTRL12 #1732

7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 0
ATQ_TRQ_MAX[7:0]
R/W-11111111b
% 7-83. ATQ_CTRL12 HFER BRI
TVAE 313 eS| BRME L
7-0 ATQ_TRQ_MAX[7:0] R/W M111111b | J5 A B SRR 1 SR 2R B HL L
7.5.5.13 ATQ_CTRL13 ( #4f = 0x2B ) [ZtA {5 = 05h]
7-100 fE7r T ATQ_CTRL13 , % 7-84 tixtibidkiT 7 r4d.
WA=
iR 0] 5 A7 A LB 22
& 7-100. ATQ_CTRL13 &2
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
ATQ_D_THRJ7:0]
R/W-00000101b
%% 7-84. ATQ_CTRL13 HFHER BRI
TAE 313 eS| LIV L
7-0  |ATQ_D_THR RIW 00000101b | iy it 2454k T- ATQ_D_THR , Ul KD XM IERA M. R
MR AT ATQ_D_THR I, Kd A 274 5.
it ;24 ATQ_D_THR =10 i} ,
INERZEZLN 9, M u(t) = KP * e(t)
IR ARZEAR N 12, T u(t) = KP * e(t) + KD * de(t)/dt

7.5.5.14 ATQ_CTRL14 ( #4f = 0x2C ) [£tiA /& = OFh]

K 7-101 JE7r T ATQ_CTRL14 , % 7-85 dxf bitk47 7 4.
w5

IR I8 A A7 25 WL 3%

K] 7-101. ATQ_CTRL14 %%
7 \ 6 5 \ 4 \ 3 \ 2 1 0
RSVD
R/W-00001111b
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% 7-85. ATQ_CTRL14 &7 B i

(A FB it BRUME ]

7-0 RSVD R/W 00001111b | {#E4

7.5.5.15 ATQ_CTRL15 ( #i4} = 0x2D ) [E(2A /5 = 00h]
7-102 JE/R T ATQ_CTRL15 , £ 7-86 Hixfbidttr 17 /4.
B
IR [ 2 A7 25 WL 2%
& 7-102. ATQ_CTRL15 #f78%

7 \ 6 5 \ 4 3 \ 2

1 0

ATQ_ERROR_TRUNCATE[3:0] ATQ_LRN_STEP[1:0]

ATQ_LRN_CYCLE_SELECT[1:0]

R/W-0000b R/W-00b

R/W-00b

% 7-86. ATQ_CTRL15 &5 B i

(A FB KA RME ]

BT B B A

7-4  |ATQ_ERROR_TRUNCATE[3:0] RIW 0000b 76 PD B A S 2 BT IR 22 h T 1 LSB {8, LIty

3-2 ATQ_LRN_STEP[1:0] R/W 00b FORVIIA I T R . B SRR IR
00b : ATQ_LRN_STEP = 128
01b : ATQ_LRN_STEP = 16

« 10b: ATQ_LRN_STEP =32
11b : ATQ_LRN_STEP = 64

M) : fn % ATQ_LRN_STEP = 10b H

ATQ_LRN_MIN_CURRENT = 11000b , Jlj :
Y2 >] LT = 24%8 = 192

o AT IR =192 +32=224

00b : 8 24N 4
01b : 16 A~ JA
10b : 24 AEA I
11b : 32 R4

1-0  |ATQ_LRN_CYCLE SELECT[1:0] |R/W 00b S GIRE A R B T — AP 2, SRS R TR IE
SRR . SRR YRS

7.5.5.16 ATQ_CTRL16 ( #i4f = 0x2E ) [2(¢A & = FFh]
7-103 JE/r T ATQ_CTRL16 , % 7-87 st ttAT 744
HiE
IR [ 25 77 B LG
& 7-103. ATQ_CTRL16 & f78%

7 \ 6 5 \ 4 \ 3 \ 2

ATQ_TRQ_DAC[7:0]

R-11111111b
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% 7-87. ATQ_CTRL16 BT

VAL 313 e BRME PiB
7-0  |ATQ_TRQ_DACI7:0] R M | 2 S IR S b 19(E. ATQ_TRQ_DAC
PI7E ATQ_TRQ_MIN fil ATQ_TRQ_MAX 2 [ 254k

&E
B HAERN , ATQ_TRQ_DAC £ iH4mfE 3] ATQ_TRQ_MAX [H1H .

7.5.5.17 ATQ_CTRL17 ( #4} = 0x2F ) [#(¢A {5 = 00h]
K 7-104 JE/r T ATQ_CTRL17 , % 7-88 stk 47 7/ 4H.

Wit
IR [ 23 A7 2 e B 2%
& 7-104. ATQ_CTRL17 &5
7 6 5 \ 4 \ 3 \ 2 1 0
RSVD VM_SCALE RSVD
R/W-0b R/W-0b R/W-000000b
2 7-88. ATQ_CTRL17 HfE8 &M
B & ESi| ERiME BEE
7 RSVD R/W 0b REH .
6 VM_SCALE RIW 0b Mg b B B0 I R AR | 2SI IR [ B s ik
2 5] BHHE .
5-0 RSVD RIW 000000b | freg,

7.5.5.18 ATQ_CTRL18 ( #4) = 0x30 ) [Z(?A {5 = 00h]
K 7-105 J#7~ 7 ATQ_CTRL18 , % 7-89 dxf it itiT ¥ M 4.

s
R[5 5 A7 2 e 5 2
& 7-105. ATQ_CTRL18 &5
7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 0
RSVD
R/W-00000000b
% 7-89. ATQ_CTRL18 H{FRF B

B | KA BRI PEAE

7-0 RSVD R/W 00000000b | {587,
7.5.6 B S Lt AR

i D A AP AP B S D R AR B D R AR AR SRR

R 7-90 I T E DA AR A AR A WL B AF 2R . 3R 7-90 FROR B HY BT A A A i R 1L Ik AT SN D DR B A7
gt , IF HAM B FAR N
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R 7-90. BEPHFHFHFILER

Mkt PR H
0x31 SS_CTRLA1 7k
0x32 SS_CTRL2 ik
0x33 SS_CTRL3 ik
0x34 SS_CTRL4 ik
0x35 SS_CTRL5 R
7.5.6.1 SS_CTRL1 ( ## = 0x31 ) [Z(2A 15 = 00h]
7-106 JE7r T SS_CTRL1 , £ 7-91 5T 34T T/ 4.
5
IR [B] 2 A7 2 L %
& 7-106. SS_CTRL1 & 778
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 HFHERFBR U
A & 3213 A BHIME UL
7-6 SS_SMPL_SEL[1:0] R/W 00b FREROD RIS R AR . BRUEN 2 us. IR HRBIEAED
EIT R I, TEBEINRER 8]
00b=2us ( Bil)
01b=3us
10b=4us
Mb=5us
54  |RSVD R/W 00b TRE.
3-2 SS_PWM_FREQ[1:0] R/W 00b FoREE S DA T B PWM AT (Fpywm)o
00b - 25KHz
01b - 33KHz
10b - 42KHz
11b - 50KHz
1 RSVD RIW ob X
0 EN_SS R/W Ob Ob = % /5 1 g =X
1b = 3 F & Sl =Rt

7.5.6.2 SS_CTRL2 ( #4 = 0x32 ) [£(2A {5 = 00h]

Kl 7-107 E7r 1 SS_CTRL2 , % 7-92 Hxf tbidh4T 1 /44,

B/
IR [0 FF A7 A L
& 7-107. SS_CTRL2 &77a%
7 6 ‘ 4 ‘ 3 ‘ 2 1 0
RSVD SS_KP[6:0]
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& 7-107. SS_CTRL2 #7£%% (continued)

R/W - 0b R/W-0000000b
2 7-92. SS_CTRL2 HERFERILH
B B KA BRI BEE
7 RSVD R/W 0b REE .
6-0 SS_KP[6:0] R/W 0000000b | K R bt Pl Ehl e LLpIE s, JEEN 0 2 127 |, BRAEN
0.

7.5.6.3 SS_CTRL3 ( #4F = 0x33 ) [#0¢A {5 = 00h]
7-108 JE7R T SS_CTRL3 , % 7-93 dixf hith4r 7 N4,

5
IR [F] B A7 SR ML %
&] 7-108. SS_CTRL3 &7
7 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 0
RSVD SS_KI[6:0]
R/W-0b R/W-0000000b
% 7-93. SS_CTRL3 S8 F &I
FUNE 33 KA R BB
7 RSVD R/W Ob fRE .
6-0  |SS_KI[6:0] RIW 0000000b | Ze 777 & 45 ik Pl il 28 1A 4025 . TR 0 & 127, BRIMIE
0.

7.5.6.4 SS_CTRL4 ( #i4f = 0x34 ) [Z(2A {5 = 00h]

7-109 Jg7r | SS_CTRL4 , % 7-94 Fxf IithAT 7 4.

5
IR R 73 47 7 LB 22
& 7-109. SS_CTRL4 F75
7 6 ‘ 5 ‘ 4 3 2 ‘ 1 0
RSVD SS_KI_DIV_SEL[2:0] RSVD SS_KP_DIV_SEL[2:0]
R/W-0b R/W-000b R/W-0b R/W-000b
% 7-94. SS_CTRL4 HFHEERFBR U
i TE i) BRIME Yisd
7 RSVD RW Ob e
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% 7-94. SS_CTRL4 HF 72 FE UL (continued)
Aot FB it} BRME Vil
6-4  |SS_KI_DIV_SEL[2:0] B 000b KI [ $8e 6 1. 9Bk Kl = SS_KI/SS_KI_DIV_SEL
+  000b - SS_KI/32
001b - SS_KI/64
010b - SS_KI/128
011b - SS_KI/256
100b - SS_KI/512
101b - SS_KI/16
+ 110b - SS_KI
3-1 RSVD R/W 0Ob e
0 SS_KP_DIV_SEL[2:0] B 000b KP 53438 R 7. Sfk KP = SS_KP/SS_KP_DIV_SEL.

000b - SS_KP/32
001b - SS_KP/64
010b - SS_KP/128
011b - SS_KP/256
100b - SS_KP/512
101b - SS_KP/16
110b - SS_KP

7.5.6.5 SS_CTRL5 ( #4F = 0x35 ) [#(i {5 = FFh]
7-110 Jg7r 7 SS_CTRL5 , £ 7-95 Hixttbit4r 17/ 4H.

wIE
IR [6] 23 17 2 Tl
7-110. SS_CTRL5 &%
7 ‘ 6 5 ‘ 4 \ 3 \ 2 1 0
SS_THRJ7:0]
R/W-11111111b
% 7-95. SS_CTRL5 7B
B R B B L
7-0 SS_THR[7:0] R/W ML | o B84 A 25 2530k S U S0 400 B F DECAY s 4 A2 10 At 32 0k

BT A o 20 T IE 5% H IR H A
00000001b = 2Hz
00000010b = 4Hz

11111111b = 510Hz

B Z71% SS_THR & &’y 00000000b.
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8 L FH A St

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

&1

EEHAE, PURRAEAINS B S AR A RS RE

o

8.1 MNARER
DRV8461 H Tz H| XUk 0 i3k F AL
8.2 HAIN
LR FE T T & DRV8461.
0.1 uF _I_—
T |
VM |_—
| P —

0.01 yF i

Step +
Motor |
-

VM

|

Fmﬁ—

CPL

CPH

VCP

VM

PGNDA

AOUT1

AOUT2

BOUT2

BOUT1

PGNDB

VM

GND

DRV8461

nSLEEP

ENABLE

DIR
STEP
SCLK

SDI
SDO

nSCS
VCC

VREF

nHOME

nFAULT

DVDD

MODE

+
100 uF

<

0.01 pF

HF——

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

7 8-1. JL 7Y o ] R 2

% 81. %t

vCC

BSH T ~BIE
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

8.2.2 AW RE
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8.2.2.1 B HHBY HFE

BCE DRV8461 It} , 55— i Zohf e B i (10 L AN RIOD RE SO0 o R bm L 7 B RE F el , U ZB0RE A
N fstep MITTBEIE] STEP 51, Wik B s LA m , WA STERe . B0 IR ENLRT BLSCRE B FRFE . 3%
T RE 15 TR RR EALEGE (V). BOPEZ (ny) MTHEBNLEDHEA (0 step) XTRFT ftep

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

fstep (steps/s) = 5

0 step MIMEF TP HE LB R P EN T bl Lo Bl , 2R L RS 22 LA 1.8 kD it A e e |, Hams
£ 1/16 ol AT 2B 7.5rpm B . TERL 2015, AT fep 9 400 Hz.

TP % B MO A M1 51 ek MICROSTEP_MODE 7t E , Al L2 3& 7-6 thal i BRI E . Wob g0k
L, LSRR TR EORAR , (EFRZ R faep A RESKIUM F K FEHLESE -

8.2.3 PR ZR A
WIE 1 = 2308 A B, JEIE 5 = £X18 B HLi , JWiE 6 = AOUT1 , iliiE 7 = AOUT2

K| 8-2. 7£ 400pps- s =3 A I 1/16 #b 3t

& 8-3. 25pps T lgs = 3 A B4
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& 8-4. £ 100pps- lrs =3 A BA 1/4 b it

&l 8-5. 7£ 6400pps. Irs =3 A B4 1/256 b3

8.2.4 W H
ZER I T AR TR R T B G IR AL T
8.2.4.1 I EIRFE

SINRFEH = A E B - FIEBFE (Pconp)s T RIFE (Psw) FIFERAS FHITHFE S BN TR BAE (Pq)-
8.2.4.2 ZiF#7FE
X FEENEREEINS , BREgAE vl — s FET Ay — A&l FET. Sl
(Pconp) BURT RN 77 R AR (Irms) BAS @1 (Rpsionmy) PR (Rpsioney) I8 BLFE (i s ) 7 fE X
16,

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

R 8-1 it T iR 7 RO S RN Y ) T BB .

Pconp = 2 X (Irms)? X (Ros(onm) * Rpsone) =2 x (3A/ v2)2x (0.3Q) = 2.7W (17)
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&1

X I A T AR KRR B T 8RR B, 10 8% R BEXT FET AR ey (U AT AR 0] -3 o BHLAT AR K52
Wi, Y EAERML T SOZAE |, NS B HIR AT FET it L B A2 o

8.2.4.3 FFHKARFE

H1 PWM JT A8 51 36 ) D ZR BRIk T4t RS BT BRI 8] (tre) FRURFRR . EVLIT7AR A IALAN PWM JT5%
B o RS H MFAE TR 18] A0 BRI TR] 3 (O oo e S A R 72 18 A #2119 o

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

DRV8461 HA5 WM BT+ F &S A] (tre) 18 : 140ns Al 70ns. _EFF/ NI A | JFRMAE R RS TN, ]
WA tge = 140ns H. PWM SN 30kHz , R AN F{ERANSMS )G |, WS H NP eimFe it 50
HF ;

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)

FETHSED i LIRS 4% 1) BT R ARFE (Psw) B, HUETHR T K458 (Psw _rise) A1 F BEIF TR FSCHI4E (Psw_FaLL)
NP

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

1
Bt L TH R BRI E (tre) THUH AR VR L TR AT AR A AR AL AR 1

TFRAFEE PWM JF R RLIELE . BT PWM SR B T RS S . AL I U e sl
5 F A AN DR T I 8] 3RS0 AL (0 T RE TR A SeBe s i s i im &) .

8.2.4.4 H1 FEA S BIE/HII T FIRFE

24 VCC 5| HIE R E A s IR, | B A5 Bl s oA 5mA. BT B IR T FE 0 55285 BRI B D R R E 1 1 H 5 i
TATR

Pa = Vym X lym (23)
RNAMPAE , 715 -

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

#iE
TR AS D3 A0RE 7 A F M AR IR () , IR T AR . TR AR A

8.2.4.5 HI)FHFE
RINFEIFE (ProT) £ FIEIFE. JFRHFEMFSIIRGAEZM |, i FE 25 Fios.
PTOT = PCOND + PSW + PQ =2.7W + 0.428W + 0.12W = 3.248W (25)

8.2.4.6 LRI E
R ORI LR Ta FUATIREFE (ProT) , WER (T)) BIHHE AR -
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Ty=Ta+ (Pror xR ya)

E— 54 JEDEC i) 4 JZ PCB 1, KA DDW dH 850 (145 S BEHEE (R g ya) N 23.2 °C/W |, Tfi>KH PWP
HPAER A 25.2 °C/W.

BRI BT A 25°C , WK DDW H 24 i 45 anF

T, =25°C + (3.248W x 23.2 °C/W) = 100.4 °C (26)
PWP 3 5& (1 25 71 505 A F -

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

Wy 8.2.4.2 IR | A R SEOZAE | 15 RS SRR A IR FET Sl i AR | Wiy 6.6 P
Billn

* f£100.4 °C £53EF , 5 25°C W SIEEHAH L |, SIE LA e 2180 1.3 /5.
o SEPFEAIYIGMEAE RN 2.7W,

o QUL FEBFELEHALEAEN 2.7W x 1.3 = 3.51W,

o [Ft, BINERBFEHAEEMN 4.058W,

* KH DDW FH3Em) il 253 B il HAH N 119.1 °C.

o WEHTHE B REAR ) AR AT A8 Y 4t R s S

102  Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRV8461


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=ZHCSRF9&partnum=DRV8461
https://www.ti.com.cn/product/cn/drv8461?qgpn=drv8461

13 TEXAS

INSTRUMENTS DRV8461
www.ti.com.cn ZHCSRF9 - DECEMBER 2022
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 ) -
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10 HJFRAEIRE X

- 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,

10.1 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 IR HALBS RGN B B

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 58T

o AEFHERE A DY 0.01uF HAUE ULy VM IR ESR i %55 % A 231 VM 51 JAI55 # 22 PGND 51l th3k

FELA AR R AT RESEIL VM 51 TSCE. | IR B 08 1 AT 2 B E T 5 281 PGND 51 IE S .

o NAEAZUE RN VM RS B VM 5155 8% 2 PGND. %41 1F 1T DL Ffif L 25 45

+ WAJR{E CPL A1 CPH 5l IZ [ E — MK ESR F R a8 . @B — A EDN 0.1pF . #UE UKy VM
MR AS . R R AT e S 5| R .

© WAJHE VM M VCP 5| IZ A /3CE — Mk ESR B A & . @M — DMHRAEDN 1uF. FUE SN 16V 1)

LA Ao UL IR T e SEIL 51 IR .

+ A ESR M i A #54% DVDD IS5 i et . SO — N BAEN 1uF, BUEHEN 6.3V LA
Ao RIS A 28R AT RESEIL 51 MU

© (MK ESR M A1 VCC 51 IS5 Bt it @A — N aE v 0.1uF . BUE N 6.3 V LA
Ao RIS B FL A 28R T RESEID 51 MIUE

o, AAZIUEBE S YR T EURT 25 R AR A TR 1 R

o ERERABHVR AL AUE R B RS
- 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

11.2 A5 Rt
E15 DRV8461 EVM AR R fil. it 3 m A DRV8461EVM 7= ff S b 3K
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12 SR SRy

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

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 L RFFIR

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 Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
DRV8461DDWR ACTIVE HTSSOP DDW 44 2500 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 DRV8461

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

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

Important Information and Disclaimer: The information provided on this page represents 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. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI 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
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 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 8.9 147 14 12.0 | 24.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 23-Dec-2022
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 41.0
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GENERIC PACKAGE VIEW
DDW 44 PowerPAD TSSOP - 1.2 mm max height

6.1 x 14, 0.635 mm pitch PLASTIC SMALL OUTLINE

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

4224876/A
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www.ti.com



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
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—: —
 — ?
—’
o
—-
—
—
—
14.1 E
13.9 2X
—
NOTE3 13.335
—
—
—
—
—
—
—
—
22 — Ji,,
23 44x 927
B] 6.2 0.17 (& Joa]c]
6.0 [ J0.08@ [c|A[B]
SEATING PLANE
ST (0.15) TYP
[ Al
(&) et
SEE DETAIL AJ\ 380 o
2.96
22 — /23
—  —
—  —
— —
— —  —
— — EXPOSED
— / THERMAL PAD
—  —
—  —
—] ./ —
8.00 — —
—  —
—  —
—  —
o o L—»— : 0.15
— PR p— f 0°-8 0.50 0.05
2X(0.9) = = — 2% (0.13)
OTES — — NOTE & DETAIL A
— — TYPICAL
11— — 44
4226764/A 05/2021
NOTES: PowerPAD is a trademark of Texas Instruments.

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

2. This drawing is subject to change without notice.
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
4. Reference JEDEC registration MO-153.
5. Features may differ or may not be present.
i§ TEXAS
INSTRUMENTS

www.ti.com



EXAMPLE BOARD LAYOUT
DDWO0044E PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

(5.2)
NOTE 9 SOLDER MASK
(3.8) DEFINED PAD
44X (1.45) ﬂ S\&LIVIM /SEE DETAILS
; 1 I R _ |
) N T‘L O O 44

44X (0.4) ==

)
L
42X (0.635) j %

v v
v v
= - 5—
‘N
S S

4)
NOTE 9

9
9
<
5,
9}

9

9

<
—_

]

©@0.2) TYP
VIA

o
o
4+ -6—-0—8&—0 —O0- —©& —
o
o
S

METAL COVERED
BY SOLDER MASK | (L1TYP) \

e 75—

LAND PATTERN EXAMPLE
SCALE:6X

SOLDER MASK METAL UNDER
SOLDER MASK
OPENING \ METAL OPENING‘\ / SOLDER MASK
| |
4L 0.05 MAX 4 0.05 MIN

AROUND AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4226764/A 05/2021

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMAO02 (www.ti.com/lit/sima002) and SLMAO004 (www.ti.com/lit/sima004).

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

i
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EXAMPLE STENCIL DESIGN
DDWO0044E PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

(3.8)
BASED ON
|
+ 1 N R I .
Iil Lo O ?‘L O O Cb44
f | i
44X (0.4) o R \L R o [:I:]
! | |
== EN==
: I | T
% Lo o \r o ol 7
I
42X (0.635)j ! \ 1 %
— 'O o 9 o ol
I
! |
—" E : O O 45 \‘Lﬁ O O i % (8)
! |
77;‘2#@&7 — & —O- = - =—[==—— BASED ON
S | 0.125 THICK
[:I:' Lo o \‘L N N i STENCIL
| !
[:D ) o \L o o 3 %
! | |
3 o o \'ﬁ N ol
= L5
Lo N T n\n\%x
! |
! |
% PO o N o o SEE TABLE FOR
1 ‘ } DIFFERENT OPENINGS
22 | ! FOR OTHER STENCIL

THICKNESSES

METAL COVERED
BY SOLDER MASK

SOLDER PASTE EXAMPLE

PAD 45:
100% PRINTED SOLDER COVERAGE BY AREA
SCALE:6X
STENCIL SOLDER STENCIL

THICKNESS OPENING
0.1 4.25 X 8.94

0.125 3.80 X 8.00 (SHOWN)
0.15 3.47 X 7.30
0.175 3.21 X 6.76

4226764/A 05/2021

NOTES: (continued)

10. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
11. Board assembly site may have different recommendations for stencil design.
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