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1.2.1 FEEBE: 48 VDC

1.2.2 fEFAEBESEE: 24V—60 VDC

1.2.3 FEHE (CW) : 40 N.m

1.2.4 B8 7518 CW/CCW M5 BE
125 6AES HAAANKIREEE
1.2.6 iVEERRE:25+5°C

1.2.7 5 RRRESEE :-20~50°C

1.2.8 tRAEEFIZE 165%

1.2.9 EFIEESEE  5~85%, T =
1.2.10 17 R ESEE :-30~70°C

1.2.11 4455 4% : Class B

1.3 B4

1.3.1 %% :200 rpm+10%

132 THBR:2 Arms

133 FEMAE: 40N.m

1.3.4 FUE U FR 1 167Trpm £10%

1.3.5 SE fL H B TR (18 1E) : 27TApk £10%
1.3.6 I¥fEFE: 120 N.m

1.3.7 RAGEAR BT (1E1E) : 90Apk=10%
1.3.8 4845 E#3BA/TE F 424 : DC 500VAC, 100M Ohms
1.3.9 i@ E/EF5H15%: 600 VAC, 1s, 2mA
1.3.10 BBl /2 B8 %51 16.9Vrms/krpm +10%
1.3.11 ¥4 5% 2.1N.m/Arms

1.3.12 T-Ngh%
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1313 &K Hhsk

M %A

HERE25°C

SEPERFRIRERE 1 130°C (L ALIRIRE, SKFR9180E)

IR 24rpm
e K A7 3% th 28
£
LOAD(NM)
M $eHE
Load Operating time(s)
120 10
110 20
100 40
90 90
80 160
70 350
60 700
50 1600
46 2500
1.4 A4S 40 watiedl

1.4.1 E8:1420g+20g
1.4.2 1R#5:424%
1.4.318%:3418

1.4.4 Wzh A3 FOC
145 FREE:9:1

2 REhddr=mis B
2.1 IRzhEEF= Mg



2.2 IRENEREOIRE X
221 WnhBEOENX

2.2.2 WrhBBLRENX

= ER A

BET1EEE 48VDC
RFRAEE 60VDC

TETE AHER 27Apk

RARVF AHER 90Apk

FNIHFE <40mA

CAN R ZEL R 1Mbps

R~ ® 84mm
TEIRRRE -20°C % 50°C
EhRATFRARE  |80°C

RIS IR 14bit  (PEHIHE)

310 +5

10 #3

HREX
& CAN_H
1R CAN_L
- GND
I VBAT+
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2 IXEh A DRV8353SRTAT 1 PCS

3 HARISER IS A AS5047P 1 PCS
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NCP18XH103F03RB
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T ki SYRM | BN | ROKE | BUME | HETE (g8 #IE
0X0000 Name String

0X0001 BarCode String

0X1000 BootCodeVersion String W 0.1.5

0X1001 BootBuildDate String Hi Mar 16 2022

0X1002 BootBuildTime String Hig 20:22:09

0X1003 AppCodeVersion String Hig 0.0.0.1 HLHURE PP RiOAS 5
0X1004 AppGitVersion String i Tb844b0fM

0X1005 AppBuildDate String Mg Apr 14 2022

0X1006 AppBuildTime String R 20:30:22

0X1007 AppCodeName String Wik Lingzu motor

0X2000 echoParal uint16 ic 74 5 5

0X2001 echoPara2 uint16 T 74 5 5

0X2002 echoPara3 uintl6 fic & 74 5 5

0X2003 echoPara4 uintl6 it ¥ 4 5 5

0X2004 echoFrellz uint32 /5 10000 1 500

0X2005 MechOffset float BEE 7 -7 4.619583 AR T S 7. 5 v LA
0X2006 chasu_offset float /5 6.28 0 4.52 2 LA
0X2007 ElecOffset float /5 6.28 0 3.27 L 0 A
0X2008 [ FW_MAX float i95/5 33 0 0 S9RL L, BN O




0X2009 CAN_TD uint8 BE 127 0 1 A5 id
0X200a CAN_MASTER uint8 W5 127 0 0 can FHL id
0X200b CAN_TIMEOUT uint32 52/ | 100000 0 0 can T, BRILO
0X200c | motorOverTemp intl6 /5 1500 0 800 FHLERY IR EAE, temp () *10
0X200d overTempTime uint32 /5 1000000| 1000 20000 punlitingi]
0X200e GearRatio float /5 64 1 9 Lzl
0x200f Kt Nm/Amp float /5 1 1 0 0

0X2010 Tq caliType uint8 /5 1 0 1 AR bR e A BEE
0X2011 cur filt gain float i%/5 1 0 0.6

0X2012 cur_kp float /5 200 0 0.05 LI kp
0X2013 cur ki float /5 200 0 0.05 LI ki
0X2014 spd_kp float i5/5 200 0 2 i kp
0X2015 spd_ki float /5 200 0 0.021 U ki

0X2016 loc_kp float /5 200 0 30 i # kp
0X2017 spd_filt_gain float /5 1 0 0.1

0X2018 limit_spd float 5/5 200 0 2 (VAR Ewrd4 3]
0X2019 limit_cur float /5 90 0 90 AL R AR
0X3000 timeUse0 uint16 Wik 5

0X3001 timeUsel uintl6 Hig 0

0X3002 timeUse2 uint16 Hi 10

0X3003 timeUse3 uint16 R 0




0X3004 encoderRaw int16 M 11396

0X3005 mcuTemp intl6 i 337 meu PEREIE, *10
0X3006 motorTemp intl6 Wi 333 ML nte ML, *10
0X3007 vBus (mv) uint16 W 24195 REZEHL I

0X3008 adel0ffset int32 Rk 2084 1 i
0X3009 adc20ffset int32 i 2084 £ HL O
0X300a adc1Raw uintl6 Hi 1232 ade SRFHH 1
0X300b adc2Raw uint16 Hig 1212 ade SKAHHAH 2
0X300¢ VBUS float i 24.195 RELEHLIE V
0X300d emdld float i 0 id 1454, A
0X300e cmdIq float i 0 iq 1484, A
0X300f cmdlocref float sk 0 P EH R4, rad
0X3010 cmdspdref float Wi 0 HEHIES, rad/s
0X3011 cmdTorque float R 0 Hif54, nm
0X3012 cndPos float R 0 mit P EEAR A
0X3013 emdVel float Wi 0 mit PHSCHERE 4
0X3014 rotation int16 i 1 Rl

0X3015 modPos float J28E 1. 363409 FHLA T REIHLAR A, rad
0X3016 mechPos float i 0. 777679 S TR A B, rad
0X3017 mechVel float Wik 0. 036618 i, rad/s
0X3018 elecPos float ik 1. 714761 R Wi)i 3
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0X3019 ia float Higk 0 U ZEHi, A
0X301a ib float Hi 0 VZGHIR, A
0X301b ic float 1 0 WZRHAL, A
0X301c tick uint32 3 1600

0X301d phaseOrder uint8 ik 0 bR sE 7 Al bRl
0X301e iqf float R 0 iq JEBAE, A
0X301 boardTemp int16 i 359 M iR, *10
0X302C iq float J28E 0 iq JBUE, A
0X3021 id float R 0 id J5EH, A
0X3022 faultSta uint32 R 0 it
0X3023 warnSta uint32 Hi 0 ERZ
0X3024 drv_fault uint16 Hi 0 BXE) I PR
0X3025 drv_temp intl6 Hi 18 OB IR, S
0X3026 Uq float 3 0 q il R
0X3027 ud float Hi 0 d il R
0X3028 dtc_u float Hi 0 U 4t s b
0X3029 dte v float Hi 0 VAR S A
0X302a dte_w float Hi 0 WA A b
0X302b v_bus float Higk 24.195 FFRe vbus
0X302¢ v_re float Hi 0 PR va, vd & R HL
0X302d torque_fdb float Higk 0 SAHE, nm
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0X302e ated i float i 8 FALATE FIL

0X302f limit i float Wi 27 LGNS E NG R

334K

RS E RSB SRR £ AL, RILNIA SR BB d/Iq BB R E. M RSB R, 7 (4RRD8R) (I E. (T
BE, AEHITERFNRESIER, SEREESENSH (BRANAEE333), RERHMEE LT HREENANEEER
&, 1= LE R E RN o] (= LEVDEE

3.3.5 WIEIEELIRA

BIEIERSRA:

41549007 e8 0c 08 0570 00 00 01 00 00 00 0d 0a

ERCIRN
4154 9007 e8 0c 08 0570 0000 01 00 00 00 0d 0a
sk L HURAL ML HiE miE

Hehy Biicanid1¥ N A K canidFm R AT LU
90 07 e8 Oc¥&# AL — il 791001 0000 0000 0111 1110 1000 0000 1100, £ A34289100, W91 0010 0000 0000 1111 1101 0000
0001, HEFEHA16HE], 77 1200 FD 01, ¥ FRBISTNIEEE, & XN

12 (16 i) 00 FD 01
BIEKE 18 (10 ) Todr L FEHlid L HL canid
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3.3.6 caniB{EHERIF
HCAN_TIMEOUT{EAO0BY, ZIhEERE B

HCAN_TIMEOUTERAEORY, HEBHIIE—E BB B A& IR canig < BT, EBHIH \reseti®zt, 120009 1s
3AEHIET

jogiziT:
BEBRARE, REETE, REJOCEITAIELBHERIET

EHIRIIR:
EEaE R E ] LU T BT IR TR0 R
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341225

KREAMNFXZD, BNSEEOENHS TR

342 B8R

KREAMAXEZE, AFEKERNSHE, RbHARES LR, BIRGEERIBENH R BIMELET, ARG ENFXIZE, Bl
B

343 IR
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FrptNRERIRN, REANFREE, AEREIQBRIESE FRIES LR, BIBRERESE!T, BRAREENHX
%4, B,

REEHIBEA M X%, WA EZ B RERENAE, ARG Kb EZ KB NN E N XEH, BNNIq (A 2H8E
HREFMERET.

344 REEN

FEpIRERT, REANFXRE, ARRERERSE, FRRESRE, BHIRREREESET, BARGANFXIZE, B
Bl

REEFRIERAMAXZE, WA EZ B IRMRENAE, AR K& EZ KB NN ANF XL, BNRE (rad/s) 212i&
ERBEMRERET.

345 ERT

Fop R ERR, RoANAXEE, AEREMEESE (rad) , FHATES L, B REERMIBEEET, BRROENFF
FAZH, BV EN. BT IR ERE, BRI BERBHISEARE.,

REEFEUEAMARIZE, WA EZ B BRENAE, AE K& EZ KB E N XIZH, BHNBGE (ad) RIRLE
REFAMERET.
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3.5 B EH
B8, RESEERNFHER, EERHERbINE; 528, WIAAR, BNFEEME N, #ETRE, BNEMTM, BsIER.

4 IREhRBIE IR FEA A
EBHLBEICAN 208510, KX 1Mbps, RAY BIE, N FAR:

Hdn 29 47 1D 8Byte Hdfi X
KN Bit28"bit24 bit23"8 bit770 Byte0 Byte7
ik bl HAEIX 2 H Ar ik HAEIX 1

BB ST IR B

IR A ERBIEES B
BT A BAIEEMIg B
BRERNAEBIUESENEITRE;

ERN AEBIIEENUE, BIREITINZIEENIE;

4. 1BENEELGER

4.1.13RENEEID (BIEE0) ;FREVEEMIDM6AIMCUME—ITIRAT
B 29 £ 1D 8Byte H#E[X
KA Bit28™bit24 bit2378 bit770 Byte0 Byte7
ik 0 bit1578: FRARINEHL CAN_ID H Fx AL CAN_ID 0

IoE=LU
Hn g 29 fi7 1D 8Byte Hii[X
NN Bit28 bit24 bit23"8 bit7"0 Byte0 Byte?
fiiday 0 H A5 ML CAN 1D OXFE 64 fi7 MCU M7

412 ERERBIISHIES (BEXEL) AREBILEERES

16



Hdaig | 29 A7 1D 8Byte H# X

Jh | Bit28 bit24| bit23™8 bit7™0 Byte0 Byte7

Byte0™1: HFRAMEE[07655351 457 (-4 n 4 1)

Byte2™3: Fl 4R S B (0765535 % i (~15rad/s ™ 15rad/s)
Byte2: /1% (0765535) N
k|1 H¥Fr#HL CAN 1D Byted™5: Kp [0765535] %} (0. 075000. 0)
Hf B (~120Nm™120Nm)
Byte6~7: Kd [0765535] %% (0. 07100. 0)

LA _E 20 e oy AR, AR RS

[zt 22 EBAL A T5 (B 2852
413 BHR IR (BEXREL) BRATNRBENETRS

HyEsk | 29 47 1D 8Byte 4l [X

KA | Bit28 bit24 bit23"8 bit7™0 Byte0 Byte?

Bit8 Bitl5: XA HLHL CAN 1D
bit21716: HFHE R (0 149
bit2l: FhrsE

bit20: HALL %% ift N
Byte2™3: M7l
bitl9: R4 b

[0765535] % i (~15rad/s” 15rad/s)
bitl8: i

ik |2 FEHLCAN 1D Byted™5: 4 f1%i
bitl7: 3

bit16: KKk
bit22723: BExUIRA

0 : Reset fix[%2fir]
1 : Cali R [hrE]

2 1 Motor Bix[iE47]

Byte0™1: 47{fE
[0765535] %t (~4 7 "4 )

[0765535] %82 (~120Nm™120Nm)

Byte6 ™ 7: i : Temp (FEECSE) *10

[DNEE-/C /oy T P (e R

4.1.4 SBALERRETT (BEXRE3)

17



et 29 fir. 1D 8Byte HHE X
KA Bit28 hit24 bit2378 bit770 Byte0 Byte?
ik 3 bit15™8: FiskARIRAE CAN_ID H AR ML CAN_ID

S22 725 P AL A Sl (L B 5 2 B2

4.1.5 BHURILETT (BE2E4)

)

s | 29 47 1D 8Byte H#iEIX.
AN Bit28™bit24 | bit23"8 bit7 0 Byte0 Byte?

EHIZTH, data X5 05
ik 4 bit1578: FskARINAE CAN 1D H AR B CAN_ID

Byte[0]=1 i+ J b

o725 ot - 725 FB A 5ol (DSBS 28 32)
4.1.618 BERHAUHEBAL (B52E526) 2L LFTBN A ERANME(L (FRER)

Hedfask | 29 fi7 1D 8Byte HIEX
KA Bit28™bit24 bhit23°8 bit770 Byte0 Byte?
filiid 6 bit15 8: HIKARINE CAN_ID H FREHL CAN_TD Byte[0]=1
707 - R BB AR St (B IE 26 802)
4.1.7IEEEBHMCAN_ID (BIE3ELT) T ATEBEHCAN_ID, LRI,
Bdmk | 29 £ 1D 8Byte ¥dfE[X
NN Bit28™bit24 bhit23™8 bit7~0 Byte0 Byte?
bit1578: FKARIAFE CAN ID
fifiid 7 H bR CAN 1D
Bit16723: Tii% & CAN_ID

18




R ] - 72 BT RE L (T (E 2R EL0)
4188 NMBHGREN CBELELT)

Husk| 29 £ 1D 8Byte KX
KN | Bit28 bit24| bit2378 bit7~0 Byte0 Byte?
Byte0 1: index, ZHFILEN 4.1.11
bit15™8: FKFRIAE CAN_ID Byte2™3: 00
figd |17 Bit23716:00 JyiszHUkh H AR L CAN_ID Byted™7: 00
01 IR VL BRI ATERT, m eSS
L
i | 29 £ 1D 8Byte HIEX
KA Bit28 hit24 bit23"8 bit770 Byte0 Byte7?
Byte0 1: index, ZHFILEN 4.1.11
Byte2™3: 00
fifiik 17 bit1578: HFRHIAL CAN_ID | F:HL CAN_ID Byted™7: ZHCHUE, 1 1THUETE Byted
VA EBERACTATERT, m S
4. L9 EASHEHN GEEHRA18)  (mHELR)
Hamsk | 29 £ 1D 8Byte KX
KA Bit28™hit24 | bit2378 bit7™0 Byte0 Byte?
Byte0™1: index, Z¥FILIEN 4. 1. 11
Byte2™3: 00
ik 18 bit15"8: FIRARiH A CAN_ID HAREEAL CAN_ID Byted 7: ZHUHER
VLB BRI ATERT, RS
R N ELALS BT (LI A 257 2)
4.1.10 #BRERABT GEEHAL 21)

19




Bl | 29 A1 1D 8Byte Hii X
N Bit28™bit24 | bit23"8 bit7~0 | Byte0 Byte?
Byte0™3: fault {5 Ik 0: A #kfs, 0. IEH)
bit16:A AHHLAURAE L
bitl15 bit8: i # ek
bit7: gihd A AbRE
bit5:C AHHERAE i
bitd:B AHHLRCRAFE LR
ik 21 bit1578: HIsKFRIA I CAN_ID [HLHL CAN 1D
bit3: i e
bit2: R
bit]: BRERS b
bit0: RALI IR Hks, BRIA 80 FE
Byte4 7: warning {f
bit0: HIALIERTIE, BRIA 75
4.1 11 S A SH AR
ZHY index | BHLHE Hliik A FH | AL/ B R/W 825 B
0: izt
1 frE R
0X7005 run_mode uint8 1 W/R
20 R
3t HLIAR R
0X7006 iq ref A g 454 float 4 -90"90A W/R
0X700A spd_ref S U AR 4 float 4 -15"15rad/s W/R
0X700B imit torque T PR | float 4 0"120Nm W/R
0X7010 cur_kp LT Kp float 4 BRINH 0. 05 W/R

20




0X7011 cur ki ALY Ki float BRIAME 0. 05 W/R
0X7014 cur_filt gain HL VB 2% i1t gain | float 071.0, ERIMME0.06 | W/R
0X7016 loc_ref fr BAR A E R A float rad W/R
0X7017 limit spd o7 Rl PR float 0~15rad/s W/R
0X7018 limit_cur A B AR | float 0790A W/R
0x7019 mechPos AR i - PR A R float rad R
0x701A iqf iq EBE H float -90 790 A R
0x701B mechVel Ak S s float -15"15rad/s R
0x701C VBUS BRI float v R
0x701E Toc_kp MEM kp float IMA 30 W/R
0x701F spd_kp HIER kp float PRIME 5 W/R
0x7020 spd_ki MR ki float ZRIME 0.005 W/R
0x7021 spd _filt_gain T PRV A float BRIME 0.1 W/R
BEHUR) -
PLEE loc_kp Rl
PR
PG Bit28 bit24 bit23™8 bit7"0 Byte0 Byte7
11 00FD 7F 1E 70 00 00 00 00 00 00 00 00
Hak FM 17 FHL id 0xFD FARHEHL CAN_ID | Byte0™1: index, %/ loc kp

16 ] 0x11 F
RBHRS A
NN Bit28™bit24|bit23"8 bit7~0 Byte0 Byte7

11 007F FD 1E 70 00 00 00 00 FO 41
S 17 Byte0™1: index, X5 loc kp

ik IGJ‘E&H&U oxl1 bit1578: HERHIHL CAN ID 7F| 3:HL id OxFD| Byted 7:loc kp fH A 30, fmT 1, (3247

BRERE) 16 3 TEEE-754 FRAERE S EL
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421 RIRTER IR EA

4.2.1 FEFFREG)

LA H e & P Qs a2 (Lhed320303 941D
NI S RS A, e 7 E
#define P _MIN -12.5f

#define P _MAX 12.5f

#define V_MIN -15.0f

#define V_MAX 15.0f

#define KP MIN 0.0f

#define KP_MAX 500. 0f

#define KD_MIN 0. 0f

#define KD _MAX 5. 0f

#define T MIN -120.0f

#define T MAX 120.0f

struct exCanldInfo{

uint32 t id:8;

uint32_t data:16;

uint32_t mode:5;

uint32 t res:3;

1

can_receive message struct rxMsg;
can_trasnmit message struct txMsg={
.tx sfid = 0,

.tx_efid = Oxff

.tx_ft = CAN_FT DATA

.tx_ff = CAN_FF_EXTENDED

.tx_dlen = 8,

IS
#define txCanIdEx (((struct exCanldInfo)&(txMsg. tx efid)))

#define rxCanldix (((struct exCanIdInfo)&(rxMsg. rx efid))) //H¥ JEMiidffthT A E & L EHE S5
int float to uint(float x, float x min, float x max, int bits) {

float span = x_max — x_min;

float offset = x min;

if (x > x_max) x=x_max;

else if(x < x_min) x= x_min;

return (int) ((x-offset)*((float) ((1<<bits)-1))/span);

}

#tdefine can_txd() can_message_ transmit (CANO, &txMsg)

#tdefine can_rxd() can_message_receive (CANO, CAN_FIFO1, &rxMsg)

AR SRR %

1. HHUERZ AT GBI

void motor enable(uint8 t id, uintl6_t master_ id)

{
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txCanldEx. mode = 3;
txCanldEx. id = id;
txCanIdEx. res = 0;
txCanldEx. data = master id;
txMsg. tx dlen = 8;
txCanIdEx. data = 0;
can_txd();

}

2, iEPEREHEALIERITR S GEEERD

void motor controlmode(uint8 t id, float torque, float MechPosition, float speed, float kp, float kd)
{

txCanldEx. mode = 1;

txCanldEx. id = id;

txCanIdEx. res = 0;

txCanldEx. data = float_ to_uint (torque, T_MIN, T MAX, 16) ;
txMsg. tx dlen = 8;

txMsg. tx_data[0]=float_to_uint (MechPosition, P_MIN, P_MAX, 16) >>8;
txMsg. tx_data[l1]=float to uint (MechPosition, P_MIN, P MAX, 16) ;
txMsg. tx_data[2]=float_to_uint (speed, V_MIN, V_MAX, 16) >>8;
txMsg. tx_data[3]=float to uint(speed, V_MIN,V MAX, 16) ;

txMsg. tx_data[4]=float to_ uint (kp, KP_MIN, KP_MAX, 16) >>8;
txMsg. tx_data[5]=float to uint (kp, KP_MIN, KP_MAX, 16) ;

txMsg. tx_data[6]=float to uint (kd, KD MIN, KD MAX, 16)>>8;
txMsg. tx_data[7]=float_to_uint (kd, KD_MIN, KD_MAX, 16) ;
can_txd() ;

}

3y AL IRIE T GEfEZE4)

void motor reset(uint8 t id, uintl6 t master id)

{

txCanIdEx. mode = 4;

txCanldEx. id = id;

txCanldEx. res = 0;

txCanldEx. data = master_id;

txMsg. tx_dlen = 8;

for (uint8 t i=0;i<8;i++)

txMsg. tx datal[i]=0;

}

can_txd() ;

}

4y BHUESHES N4 GBEHE18, BIFEATHD
uint8_ t runmode;

uintl6 t index;
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void motor_modechange (uint8_t id, uintl6_t master_id)

{

txCanldEx. mode = 0x12;

txCanIdEx. id = id;
txCanIdEx. res = 0;
txCanldEx. data
txMsg. tx _dlen = 8;

master_id;

for (uint8 t i=0;i<8;i++)

{

txMsg. tx_datal[i]=0;

}

memepy (&txMsg. tx _datal[0], &index, 2) ;
memcpy (&txMsg. tx data[4], &runmode, 1);

can_txd() ;

}

5. MHEBLAZHE N4 CEERELS, BHZHE

uintl6_t index;

float ref;

void motor write(uint8 t id, uintl6_t master id)

{

txCanIdEx. mode = 0x12;

txCanldEx. id = id;
txCanldEx. res =

txCanldEx. data = master_id;

txMsg. tx_dlen = 8;

for(uint8 t i=0;i<8;i++)

{

txMsg. tx_data[i]=0;

}

memcpy (&txMsg. tx datal0], &index, 2) ;
memepy (&txMsg. tx _datal4], &ref, 4) ;

can_txd() ;

}

4.2.2 Bk

Wjittiq
(iq_ref)

EUT T

(id_ref)

R
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Precautions

1. Please use according to the working parameters specified in this article, otherwise it may cause serious damage to this product!

2. During joint operation, the control mode cannot be switched. To switch, a stop running command needs to be sent before switching.

3. Before use, please check if all components are intact. If any parts are missing or damaged, please contact technical support in a timely
manner.

4. Please do not disassemble the motor randomly to avoid irreparable faults.

5. Ensure that there is no short circuit when connecting the motor and that the interface is correctly connected as required.

Legal Statement

Before using this product, users must carefully read this manual and operate the product according to its contents. If the user violates the
content of this manual and uses this product, resulting in any property damage or personal injury accidents, our company shall not be
held responsible. Due to the numerous components of this product, do not let children come into contact with it to avoid accidents. To
extend the service life of the product, please do not use it in high temperature and high pressure environments. This manual has included
various functional introductions and usage instructions as much as possible during printing. However, due to the continuous improvement
of product functions and design changes, there may still be discrepancies with the products purchased by users.

This manual may deviate from the actual product in terms of color, appearance, etc. Please refer to the actual product for accuracy. This
manual is published by RobStride Dynamics Co., Ltd (hereinafter referred to as Robstride Dynamics). RodStride may make necessary
improvements and changes to the latest and inaccurate information in this manual, or make improvements to programs and/or equipment
at any time. This type of change will upload an electronic version of the instruction manual to the company's official website. For details,
please refer to the download center (www.robstride. com). All images are for reference only for functional specifications. Please refer to the
actual product.

After sales policy

The after-sales service of this product is strictly in accordance with the Consumer Rights Protection Law of the People's Republic of China
and the Product Quality Law of the People's Republic of China. The service content is as follows:

1. Warranty period and content

(1) Users who place orders for this product through online channels can enjoy a no reason return service within seven days from the day
after signing for it. When returning goods, the user must present a valid purchase voucher and return the invoice. Users must ensure that
the returned goods maintain their original quality and function, have an intact appearance, and that the trademarks and various markings
of the goods and accessories are complete. If there are any gifts, they must be returned together. If the product is artificially damaged,
dismantled, the packaging box is missing, or the spare parts are missing, no return will be processed. The logistics costs incurred during
the return process are borne by the user (refer to the "After sales Service Fee Standards" for charging standards). If the user has not
settled the logistics fees, they will be deducted from the refund amount based on the actual amount incurred. Within seven days from the
date of receiving the returned goods, the paid payment shall be returned to the user. The refund method is the same as the payment
method. The specific arrival date may be influenced by factors such as banks and payment institutions.

(2) The warranty period for this product is 1 year.

(3) Within 7 days from the day after the user signs for the item, if there is any non-human damage or performance malfunction, the
customer must be confirmed by the Robstride Dynamics after-sales service center and return the item. When returning the item, the
customer must present a valid purchase voucher and return the invoice. If there are any gifts, they should be returned together.

(4) Within 7 to 15 days from the day after the user signs for it, if there is any non-human damage or performance failure, the RodStride
after-sales service center will conduct a replacement service for the user and replace the entire set of goods after testing and confirmation.
After the exchange, the warranty period of the product itself is recalculated.

(5) Within 15 to 365 days from the day after the user signs for it, if it is confirmed by the Robstride Dynamics after-sales service center that
the product itself has a quality fault, free repair services can be provided. The faulty products replaced belong to Robstride Dynamics
Company. No faulty products, return as is. This product has undergone strict testing before leaving the factory. If there is any quality failure
other than the product itself, we have the right to refuse the user's return or exchange request.

2. The following situations are not covered by warranty regulations:

1. Exceeding the warranty period specified in the warranty terms.

2. Product damage caused by incorrect use without following the instructions.

3. Damage caused by improper operation, maintenance, installation, modification, testing, and other improper use.
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4. Conventional mechanical losses and wear caused by non quality faults.

5. Damage caused by abnormal working conditions, including but not limited to falls, impacts, liquid immersion, severe impacts,
etc.

6. Damage caused by natural disasters (such as floods, fires, lightning strikes, earthquakes, etc.) or uncontrollable forces.

7. Damage caused by exceeding peak torque usage.

8. Non genuine spiritual feet or inability to provide legal purchase vouchers.

9. Other malfunctions or damages caused by non product design, technology, manufacturing, quality, and other issues.

If the above situation occurs, users need to pay the fees themselves.

1. Motor specification parameters
1. Appearance and installation dimensions

| swantanrn

P

1.2 Standard Usage Status

1.2.1 Rated voltage: 48 VDC

1.2.2 Voltage range: 24V -60 VDC

1.2.3 Rated load (CW): 40 N.m

1.2.4 Operating direction: CW/CCW viewed from the output shaft direction
1.2.5 Usage posture: The axis direction is horizontal or vertical
1.2.6 Standard operating temperature: 25+ 5 C

1.2.7 Temperature range for use: -20~50 C

1.2.8 Standard operating humidity: 65%

1.2.9 Humidity range: 5-85%, no condensation

1.2.10 Storage temperature range: -30~70 C

1.2.11 Insulation level: Class B

1.3 Electrical characteristics

1.3.1 No load speed: 200 rpm + 10%

1.3.2 No load current: 2Arms

1.3.3 Rated load: 40 N.m

1.3.4 Rated load speed: 167rpm + 10%

1.3.5 Rated load phase current (peak): 27Apk + 10%

1.3.6 Peak load: 120 N.m

1.3.7 Maximum load phase current (peak): 90apk + 10%

1.3.8 Insulation resistance/stator winding: DC 500VAC, 100M Ohms
1.3.9 High voltage resistance/stator and cover: 600 VAC, 1s, 2mA
1.3.10 Motor back electromotive force: 16.9Vrms/krpm+10%
1.3.11 Torque constant: 2.1N.m/Arms

1.3.12 T-N curve
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1.3.13 Maximum overload curve

Test conditions:

Environmental temperature: 25 C

Maximum temperature for winding resistance: 130 C (this is the constraint temperature, actually 180 degrees)
Speed: 24rpm

IRK SR 28
1800
1400
= 1200
; a0
S 600
20
0 » © o 10 120 o0
test data
Load Operating time(s)
120 10
110 20
100 40
90 90
80 160
70 350
60 700
50 1600
46 2500
40 rated
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1.4 Mechanical characteristics
1.4.1 Weight: 1420g + 20g

1.4.2 Number of Poles: 42 Poles
1.4.3 Number of phases: 3 phases
1.4.4 Drive mode: FOC

1.4.5 Reduction ratio: 9:1

2 Drive Product Information
2.1 Driver Product Specifications

Product specifications

Rated working voltage 48VDC
Maximum allowable voltage 60VDC
Rated working phase current 27Apk
Maximum allowable phase current 90 Apk
Standby power consumption < 40mA
CAN bus bit rate 1Mbps
Size ® 84mm

Working environment temperature

-20 C to50 C

The maximum temperature allowed by the control board

80 C

Encoder resolution

14 bit (absolute value of a single lap)

2.2 Driver Interface Definition
2.2.1 Driver Interface Definition




2.2.2 Definition of drive harness sequence

Definition of drive harness sequence

Blue CAN_H
Brown CAN_L
Black GND

Red VBAT+

2.2.3 Recommended brand and model of driver interface

Board end model

Brand manufacturer

Line end model

Brand manufacturer

XT30 APW -M

AMASS

XT30 UW-F

AMASS

GH1.25 -2PWT

Any

GH1.25 -T

Any

2.3 Main components and specifications




Number project Specifications quantity

1 MCU chip GD32F103RET6 1PCS
2 Driver chip DRV8353SRTAT 1PCS
3 Magnetic encoder chip AS5047P 1PCS

LTS00 -104J395T19E010/
4 Thermistor 2PCS
NCP18XH103F03RB

5 Power MOS ISCO30N12NM6 12 PCS

3 Instructions for using the Studio (please go to the download center on the official
website of www.robstride.com)

3.1 Hardware Configuration

The joint motor adopts CAN communication method, with two communication lines connected to the debugger through CAN to
USB tool.

The debugger needs to install ch340 driver in advance and works in AT mode by default.

It should be noted that we developed the debugger based on a specific CAN to USB tool, so we need to use the recommended
serial port tool for debugging. If you want to port to other debugger platforms, you can refer to Chapter 3 of the manual for
development. It is recommended to use YourCee's USB-CAN module for the CAN to USB tool, with a frame header of 41 54
and a frame tail of 0D OA corresponding to the serial protocol.

3.2 Studio interface and instructions
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Mainly including:

A. Module selection

» Equipment module

Configuration module

» Analysis module

* Help module

B. Sub module selection

Equipment modules include

» Connecting or disconnecting motor equipment

Motor equipment information

Motor encoder calibration

Modify the motor CAN ID

Set the mechanical zero position of the motor

Motor program upgrade

The configuration module includes:

» Parameter table, can view and modify motor parameters

» Upload parameters, you can upload the parameters in the motor to the parameter table
Download parameters, you can download the data from the parameter table to the motor
Export parameters and download the data from the parameter table to the local location
Restore to factory settings by resetting the data in the parameter table to factory settings
» Clear warning to clear motor errors, such as excessive temperature

The analysis module includes:

Oscilloscope, which can view the curve of parameter changes over time

Frequency, can adjust the frequency of viewing data

» Channel, can be configured to view data

» Start and stop drawing

» Output waveform data to local

The help module includes:

« Instructions for use, which can be opened

» Regarding, you can view software information

C. Motor information inquiry

+ Device information

» Parameter Table Information

D. Data bar

* log information

» Communication information

E. Run debugging area

» Select device

» Convenient operation area, which can quickly control the forward and reverse rotation of the motor
» Motion control area, which can control the motor to operate in various modes

F. Sub module display area

3.3 Motor settings
3.3.1 Motor connection settings

32



Detect Devices ? X

Devices Connection
Module

CcoM

Baud rate

Motor type

Click to install ch340 driver. Connect Cancel

Connect the CAN to USB tool (install ch340 driver, default working in AT mode), click on the connection submodule in the
device module,select the corresponding serial port connection and motor type, and click connect.
3.3.2 Basic Settings

(1) Modify the motor ID number.

(2) Motor magnetic encoder calibration, reinstallation of the motor board and motor, or replacement of the motor's three-phase
line sequence connection, etc., requires re magnetic encoder calibration.

(3) Set the zero position (power loss) and set the current position to 0.

(4) Motor program upgrade. When there is an update to the motor program, click the upgrade button and select the upgrade file
to proceed with the upgrade.

3.3.3 Parameter Table

Param Table X

Code y operty [ Minimum

After successfully connecting the motor, click on the parameter table module in the configuration module. The log will display
all parameters loaded successfully, indicating that the motor related parameters have been successfully read (note: the
parameter table needs to be configured when the motor is in standby mode, and cannot be refreshed if the motor is in running
mode). The interface will display the motor related parameters, and the blue parameters are the stored parameters inside the
motor, You can make modifications in the current alue column after the corresponding parameters. Clicking on the download
parameter will download the parameters from the debugger to the motor. Clicking on the upload parameter will upload the
parameters from the motor to the debugger. The green parameter of the motor is the observation parameter, and the collected
parameter can be observed in real time.

Note: The torque limit, protection temperature, and over temperature time of the motor should not be changed arbitrarily. Our
company will not bear any legal responsibility for any harm caused to the human body or irreversible damage to joints due to
improper operation of this product.
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Parameter table

Function Name Paramet| Properties Maximum | Minimum Current value Remarks
code er type value value (for reference)
0X0000 Name String Read/Write
0X0001 BarCode String Read/Write VYVITYVYYVYYY
0X1000 BootCodeVersion | String Read Only 015
0X1001 BootBuildDate String Read Only Mar 16 2022
0X1002 BootBuildTime String Read Only 20:22:09
0X1003 AppCodeVersion | String Read Only 0001 Motor program
T version number
0X1004 AppGitVersion String Read Only 7b844b0fM
0X1005 AppBuildDate String Read Only Apr 14 2022
0X1006 AppBuildTime String Read Only 20:30:22
0X1007 AppCodeName String Read Only Lingzu_motor
0X2000 EchoPara1 Uint16 Configuratio
74 5 5
n
0X2001 EchoPara2 Configuratio
74 5 5
n
0X2002 EchoPara3 Uint16 Configuratio
74 5 5
n
0X2003 EchoPara4 Uint16 Configuratio
74 5 5
n
0X2004 EchoFreHz Uint32 Read/Write | 10000 1 500
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0X2005 MechOffset Float Read/Write Low-speed end
7 7 4.619583 position offset
value
0X2006 chasu_offset Float Read/Write Differential offset
value
6.28 0 4.52
0X2007 Elecoffset Float Read/Write 6.28 0 3.27 Electrical Angle
Offset Value
0X2008 I_ FW_ MAX Float Read/Write Weak magnetic
33 0 0 current value,
default to 0
0X2009 CAN_ ID Uint8 Setting This node ID
127 0 1
0X200a CAN_ MASTER Uint8 Setting 127 0 0 Can host ID
0X200b CAN_ TIMEOUT Uint32 Read/Write 100000 0 0 Can timeout
threshold, default
to0
0X200c MotorOverTemp | Int16 Read/Write Motor protection
1500 0 800 temper ature
value, temp
(degrees) * 10
0X200d OverTempTime Uint32 Read/Write 1000000 1000 20000 Over temperature
time
0X200e GearRatio Float Read/Write Transmission
64 1 9 ratio
0X200f Kt_Nm/Amp Float Read/Write ] ’ 0 0
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0X2010 Tq_ CaliType Uint8 Read/Write Torque
1 1 calibration
method setting
0X2011 Cur_ Fit_ Gain | Float Read/Write Current filtering
! 0.6 parameters
0X2012 Cur_Kp Float Read/Write 200 0.05 Current kp
0X2013 Cur_ Ki Float Read/Write 200 0.05 Current ki
0X2014 Spd_ Kp Float Read/Write 200 2 Speed kp
0X2015 Spd_Ki Float Read/Write 200 0.021 Speed ki
0X2016 Loc_Kp Float Read/Write 200 30 Location kp
0X2017 Spd_ Fit_ Gain| Float Read/Write ] 04 Speed filtering
: parameters
0X2018 Limit_ Spd Float Read/Write Position mode
200 2 o
speed limit
0X2019 Limit_ Cur Float Read/Write Position and
speed modes
90 90 Current
limitation
0X3000 TimeUse0 Uint16 Read Only 5
0X3001 TimeUse1 Uint16 Read Only 0
0X3002 TimeUse2 Uint16 Read Only 10
0X3003 TimeUse3 Uint16 Read Only 0
0X3004 EncoderRaw Int16 Read Only Magnetic
11396 encoder

sampling value
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0X3005 McuTemps Int16 Read Only Internal
337 temperature of
MCU, * 10
0X3006 MotorTemps Int16 Read Only Motor NTC
333 temperature, *
10
0X3007 VBus (mv) Uint16 Read Only 24195 Bus voltage
0X3008 Adc10ffset Int32 Read Only ADC sampling
2084 channel 1 zero
current bias
0X3009 Adc20ffset Int32 Read Only ADC sampling
2084 channel 2 zero
current bias
0X300a Adc1Raw Uint16 Read Only 193 ADC sampling
value 1
0X300b Adc2Raw Uint16 Read Only ADC sampling
1212 value 2
0X300c VBUS Float Read Only 24.195 Bus voltage V
0X300d CmdlId Float Read Only ID Ring
0 .
Instruction, A
0X300e Cmdlq Float Read Only Iq ring
0 . .
instruction, A
0X300f Cmdlocref Float Read Only Position loop
0 command, rad
0X3010 Cmdspdref Float Read Only Speed loop
0 command,
rad/s
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0X3011 CmdTorque Float Read Only Torque
0 command, nm
0X3012 CmdPos Float Read Only Mit protocol
0 angle
instruction
0X3013 CmdVel Float Read Only Mit protocol
0 speed
instruction
0X3014 Rotation Int16 Read Only 1 Number of laps
0X3015 ModPos Float Read Only Motor
uncounted
4.363409 .
mechanical
angle, rad
0X3016 MechPos Float Read Only Mechanical
0.777679 angle of load
end coil, rad
0X3017 MechVel Float Read Only Load end
0.036618
speed, rad/s
0X3018 ElecPos Float Read Only Electrical
4.714761 .
perspective
0X3019 la Float Read Only U line current,
0 A
0X301a Ib Float Read Only V-line current,
0 A
0X301b IC Float Read Only 0 W-line current,
A
0X301c Tick Uint32 Read Only 31600
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0X301d PhaseOrder Uint8 Read Only Calibration
0 direction
markings
0X301e IQF Float Read Only 0
0X301f BoardTemps Int16 Read Only On board
359 temperature, *
10
0X3020 Iq Float Read Only 0 Iq original
value, A
0X3021 ID Float Read Only ID original
0 value, A
0X3022 FaultSta Uint32 Read Only 0 Fault state
value
0X3023 WarnSta Uint32 Read Only Warning status
0 value
0X3024 DRV_ Fault Uint16 Read Only 0 Driver chip
fault value
0X3025 DRV_ Temp Int16 Read Only Driver chip
48 temperature
value, degrees
0X3026 Uq Float Read Only 0 Q-axis voltage
0X3027 ud Float Read Only 0 D-axis voltage
0X3028 DTC_U Float Read Only 0 U-phase output
duty cycle
0X3029 DTC_V Float Read Only 0 V-phase output

duty cycle
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0X302a DTC_W Float Read Only W-phase
0 output duty
cycle

0X302b V_Bus Float Read Only Vbus in closed -
24.195 loop

0X302¢c V_ Ref Float Read Only Closed loop vq,
0 vd synthesis
voltage

0X302d Torque_ FDB Float Read Only Torque
0 feedback
value, nm

0X302e Rated_ | Float Read Only Motor rated
current

0X302f Limit_ | Float Read Only Motor limit
27 maximum
current

3.3.4 Oscilloscope

This interface supports viewing the graph generated by observing real-time data, including motor Id/Iq current, temperature,
real-time output speed, rotor (encoder) position, output position, etc.

Click on the oscilloscope module in the analysis module, select the appropriate parameters in the channel (parameter meanings
can refer to 3.3.3), set the output frequency, and click start drawing to observe the data graph. Stop drawing to stop observing
the graph.
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Example of communication box command:
4154 90 07 e8 0c 08 05 70 00 00 01 00 00 00 Od Oa
The meaning is as follows

4154 90 07 e8 Oc 08 05 70 00 00 01 00 0d Oa
00 00 00
Frame header Extended frame Number of data bits Data frame End of frame

Translating the extended CAN ID to the real CAN ID requires the following conversion:

90 07 e8 Oc is converted to binary as 1001 0000 0000 0111 1110 1000 0000 1100. If the 100 on the right is removed, it becomes
10010 0000 1111 1101 0000 0001. Convert it to hexadecimal and it becomes 12 00 FD 01. Refer to the communication protocol
description and the meaning is as follows:

12 (hexadecimal) 00 FD 01
Communication type 18 Meaningless Host ID Motor CAN ID
(base 10)

3.3.5 CAN communication fault protection

When CAN_ When the TIMEOUT value is 0, this function is not enabled

When CAN_ When the TIMEOUT value is non-0, when the motor does not receive a can command within a certain period of
time, the motor enters reset mode, and 12000 is 1 second

3.4 Control demonstration
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Jog Run:
Set the maximum speed, click run, then click JOG to run the motor in both forward and reverse directions

Quick

Control mode switching:
The motor control mode can be switched on the sports mode interface

3.4.1 Zero point mode

Click the switch button on the right side, and the motor will slowly return to the mechanical zero position
3.4.2 Operation and control mode
Motion Control
ontrol Mode

Torque (nm)

)000
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Click the switch button on the right side, then set five parameter values, click start or continue sending, the motor will return to
the feedback frame and run according to the target command; Click the switch button on the right again, and the motor will stop

3.4.3Current mode

Motion Control

Control Mode

Amplitude 1.00

Frequency 1.00Hz

Igig< (A)

Manually switch the current mode, click the right switch button, and then set the Iq current command value. Start or continue
sending, and the motor will follow the current command. Click the right switch button again, and the motor will stop.

Click the switch button on the right side of the control mode, input the amplitude and frequency of the sine automatic test, and
then click the switch button on the right side of the sine automatic test. The iq (A) of the motor will run according to the set
amplitude and frequency

3.4.4 Speed mode

Control
Control Mode

Sin signal autom:
Amplitude 1

Frequency 1

Current Limit (A)

Continuously << Start >>

Manually switch speed mode, click the right switch button, then set the speed command value, start or continuously send, the
motor will follow the speed command to run, click the right switch button again, the motor will stop.

Click the switch button on the right side of the control mode, input the amplitude and frequency of the sine automatic test, and
then click the switch button on the right side of the sine automatic test. The motor speed (rad/s) will run according to the set
amplitude and frequency.

3.4.5 Position mode
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Motion Control
Control Mode

Sin si autor
Amplitude 1.00

Frequency 1.00Hz

etting (rad/s)

0.0000
Command (rad)

0.0000

Continuo

Manually switch position mode, click the right switch button, then set the position command value (rad), start or continuously
send, the motor will follow the target position command to run, click the right switch button again, the motor will stop. The
maximum speed followed by the position can be modified by setting the speed.

Click the switch button on the right side of the control mode, input the amplitude and frequency of the sine automatic test, and
then click the switch button on the right side of the sine automatic test. The position (rad) of the motor will run according to the

set amplitude and frequency.

The first step is to click on the upgrade of the device module and select the bin file to be burned; The second step is to confirm
the upgrade and start updating the firmware of the motor. After the progress is completed, the motor update is completed and
automatically restarts.

3.5 Firmware updates

4. Driver Communication Protocol and Instructions for Use
The motor communication uses CAN 2.0 communication interface, with a baud rate of 1Mbps and an extended frame format,
as shown below:

Data Domain 29 digit ID 8Byte data area
size Bit28~bit24 Bit23 -8 Bit7~0 ByteO~Byte7
describe Communication type Data Area 2 Target address Data Area 1
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The control modes supported by the motor include:

Operation control mode: Given 5 parameters for motor operation control;

Current mode: Given the specified Iq current of the motor;

Speed mode: Given the specified operating speed of the motor;

Position mode: Given the specified position of the motor, the motor will run to that specified position;

4.1 Description of Communication Protocol Types
4.1.1 Obtain device ID (communication type 0); Obtain the device ID and 64 bit MCU unique identifier

Data Domain 29 digit ID 8Byte data area
size Bit28~bit24 Bit23 -8 Bit7~0 ByteO~Byte7
describe 0 Bit15~8: Used to Target motor CAN_ 0

identify the host ID

CAN_ID

Response frame:

Data Domain 29 digit ID 8Byte data area

size Bit28~bit24 Bit23 -8 Bit7~0 ByteO~Byte7

describe 0 Target motor CAN_ OXFE 64 bit MCU unique
ID identifier

4.1.2 Operation Control Mode Motor Control Command (Communication Type 1) is used to send control commands to the motor
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(0~65535)

Corresponding (
120 Nm~ 120 Nm)

ID

Data Domain 29 digit ID 8Byte data area
Size Bit28~bit24 Bit23 -8 Bit7~0 ByteO~Byte7
Description 1 Byte2: Moment Target motor CAN_ ByteO~1: Target

angle [0~65535]
corresponds to ( -4
m~4 M)

Byte2~3: Target
angular velocity
[0~65535]
corresponds to ( -
15rad/s~ 15rad/s)

Byte4~5: Kp
[0~65535]
corresponds to
(0.0~5000.0)

Byte6~7: Kd
[0~65535]
corresponds to
(0.0~100.0)

After converting the
above data, high

bytes come first and
low bytes come last

Response frame: Response motor feedback frame (see communication type 2)
4.1.3 Motor feedback data (communication type 2) is used to provide feedback on the motor operation status to the host
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motor CAN ID

Bit21~16: Fault
information (0 none
1 available)

Bit21: Uncalibrated

Bit20: HALL
encoding fault

Bit19: Magnetic
encoding fault

Bit18: Over
temperature

Bit17: Overcurrent

Bit16: Undervoltage
fault

Bit22~23: Mode
status

0: Reset mode
[reset]

1: Cali mode
[calibration]

2: Motor mode [Run]

Data Domain 29 digit ID 8Byte data area
Size Bit28~bit24 Bit23 -8 Bit7~0 ByteO~Byte7
Description 2 Bit8~Bit15: Current Host CAN_ ID ByteO~1: Current

angle

[0~65535]
corresponds to (-4
m~4 )

Byte2~3: Current
angular velocity

[0~65535]
corresponds to (-
15rad/s~ 15rad/s)

Byte4~5: Current
torque

[0~65535]
corresponds to (-
120 Nm~ 120 Nm)

Byte6~7: Current
temperature:
Temperature
(Celsius) * 10

The above data has
high bytes first and
low bytes last

4.1.4 Motor Enable Operation (Communication Type 3)
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Data Domain 29 digit ID 8Byte data area
Size Bit28~bit24 Bit23 -8 Bit7~0 ByteO~Byte7
Description 3 Bit15~8: Used to Target motor CAN_

identify the main
CAN_ ID

ID

Response frame: Response motor feedback frame (see communication type 2)

4.1.5 Motor stop running (communication type 4)

identify the main
CAN_ID

ID

Data Domain 29 digit ID 8Byte data area
Size Bit28~bit24 Bit23 -8 Bit7~0 ByteO~Byte7
Description 4 Bit15~8: Used to Target motor CAN_ During normal

operation, the data
area needs to be
cleared to 0;

When Byte [0]=1:
Clear fault;

Response frame: Response motor feedback frame (see communication type 2)

4.1.6 Setting the mechanical zero position of the motor (communication type 6) will set the current motor position
to tAhe mechanical zero position (power loss)

identify the main
CAN_ID

ID

Data Domain 29 digit ID 8Byte data area
Size Bit28~bit24 Bit23 -8 Bit7~0 ByteO~Byte7
Description 6 Bit15~8: Used to Target motor CAN_ Byte [0]=1
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Response frame: Response motor feedback frame (see communication type 2)

4.1.7 Setting Motor CAN_ ID (Communication Type 7) Change the current motor CAN_ ID, effective immediately.

Data Domain 29 digit ID 8Byte data area
Size Bit28~bit24 Bit23 -8 Bit7~0 ByteO~Byte7
Description 7 Bit15~8: Used to Target motor CAN_

identify the main
CAN_ ID

Bit16~23: Pre set
CAN_ ID

ID

Response frame: Response motor broadcast frame (see communication type 0)
4.1.8 Single parameter reading (communication type 17)

Data Domain 29 digit ID 8Byte data area
Size Bit28~bit24 Bit23 -8 Bit7~0 ByteO~Byte7
Description 17 Bit15~8: Used to Target motor CAN_ ByteO~1: index,

identify the main
CAN_ ID

Bit23 -16:00 indicates
successful read

01 indicates read
failure

ID

parameter list
detailed in 4.1.11

Byte2~3:00

Byte4~7:00

The above data has
low bytes first and
high bytes last

Response frame:
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Data Domain 29 digit ID 8Byte data area
Size Bit28~bit24 Bit23 -8 Bit7~0 ByteO~Byte7
Description 17 ID Host CAN_ ID ByteO~1: index,

parameter list
detailed in 4.1.11

Byte2~3:00

Byte4~7: Parameter
data, 1 byte of data
in Byte4

The above data has
low bytes first and
high bytes last

4.1.9 Single parameter writing (communication type 18) (power loss)

identify the main
CAN_ID

ID

Data Domain 29 digit ID 8Byte data area
Size Bit28~bit24 Bit23 -8 Bit7~0 Byte0O~Byte7
Description 18 Bit15~8: Used to Target motor CAN_ ByteO~1: index,

parameter list
detailed in 4.1.11

Byte2~3:00

Byte4~7: Parameter
data

The above data has
low bytes first and
high bytes last
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Response frame: Response motor feedback frame (see communication type 2)
4.1.10 Fault Feedback Frame (Communication Type 21)

identify the main
CAN_ ID

Data Domain 29 digit ID 8Byte data area
Size Bit28~bit24 Bit23 -8 Bit7~0 ByteO~Byte7
Description 21 Bit15~8: Used to Motor CAN_ ID Byte0~3: fault value

(non 0: faulty, O:
normal)

Bit16: A -phase
current sampling
overcurrent
Bit15~bit8: Overload
fault

Bit7: Encoder not
calibrated

Bit5: C -phase
current sampling
overcurrent

Bit4: B -phase current
sampling overcurrent
Bit3: Overvoltage
fault

Bit2: Undervoltage
fault

Bit1: Driver chip
failure

Bit0: Motor over
temperature fault,
default to 80 degrees
Byte4~7: warning
value

Bit0: Motor over
temperature
warning, default to
75 degrees
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4.1.11 Read and write a single parameter list

Parameter | Parameter Description Type Byte Unit/Description R/W read
index Name count and write
permissio ns

0X7005 Run_ Mode 0: Operation control mode Uint8 1 WIR

1: Position mode

2: Speed mode

3: Current mode
0X7006 lg_ Ref Current mode g command Float 4 -90-90A W/R
0X700A Spd_ Ref Speed mode speed command | Float 4 -15-15 rad/s W/R
0X700B Limit_ Torque Torque limitation Float 4 0-120 Nm W/R
0X7010 Cur_Kp Kp of current Float 4 Default value g g5 WIR
0X7011 Cur_Ki Ki of current Float 4 Default value 0.05 W/R
0X7014 Cur_ Fit_ Current filtering coefficient Float 4 0~1.0, default WI/R

Gain filter_ Gain value 0. 06

0X7016 Ref Position mode angle command| Float 4 Rad WI/R
0X7017 Limit_ Spd Position mode speed limit Float 4 0-15 rad/s W/R
0X7018 Limit_ Cur Speed position mode Float 4 0-90A W/R

current limit
0x7019 mechPos Load end-ring mechanicalangle | float 4 rad R
0x701A igf The iq filter values float 4 -90~90A R
0x701B mechVel Load end speed float 4 -15~15rad/s R
0x701C VBUS busbar voltage float 4 Vi R
0x701E loc_kp positional kp float 4 Default value 30 W/R
0x701F spd_kp Speed kp float 4 Default value 5 WIR
0x7020 spd_ki Speedki float 4 Default value 0.005| W/R
0x7021 spd_filt_gain Speed filter value float 4 Default value 0.1 W/R
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Reading example:

To read loc_ For example, kp:

The read instruction is

Hexadecimal 0x11

motor CAN_ID 7F

Size Bit28~bit24 Bit23 -8 Bit7~0 ByteO~Byte7
11 00FD 7F 1E 70 00 00 00 00
00 00 00 00
Description Type 17 Host ID OxFD Target motor CAN_ | ByteO~1: index,
ID7F corresponding to
Hexadecimal 0x11
loc_Kp
The feedback command is
Size Bit28~bit24 Bit23 -8 Bit7~0 ByteO~Byte7
11 007F FD 1E 70 00 00 00 00
00 FO 41
Description Type 17 Bit 15~8: Target Host ID OxFD Byte0~1: index,

corresponding to
loc_Kp

Byte4~7: loc_ Kp
value is 30, right

high byte, (32 -bit
single precision)
hexadecimal IEEE -
754 standard

floating -point number

4.2 Instructions for using control mode
4.2.1 Program Examples
The following provides examples of various mode control motors (taking gd32f303 as an example)

Below are various instance call libraries, function and macro definitions
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#Define P_ MIN -12.5f

#Define P_ MAX 12.5f

#Define V_ MIN -15.0f

#Define V_ MAX 15.0f

#Define KP_ MIN 0.0f

#Define KP_ MAX 500.0f

#Define KD_ MIN 0.0f

#Define KD_ MAX 5.0f

#Define T_ MIN -120.0f

#Define T_ MAX 120.0f

Struct exCanldInfo{

Uint32_Tid: 8;

Uint32_ T data: 16;

Uint32_ T mode: 5;

Uint32_ T res: 3;

h

Can_ Receive_ Message_ Struct rxMsg;

Can_ Trasnmit_ Message_ Struct txMsg={

. tx_ Sfid=0,

. tx_ Efid=0xff,

. tx_ Ft=CAN_ FT_ DATA,

. tx_ Ff=CAN_ FF_ Extended,

. tx_Dlen=8,

I

#Define txCanldEx (((struct exCanldInfo)&(txMsg. tx_efid)))
#Define rxCanldEx (((struct exCanldInfo)&(rxMsg. rx_efid)))//Parse the extended frame ID to a custom data structure
Int float_ To_ Uint (float x, float x_min, float x_max, int bits){
Float span=x_ Max - x_ Min;

Float offset=x_ Min;

If (x>x_max) x=x_ Max;

Else if (x<x_min) x=x_ Min;

Return (int) (x-offset) * (float) ((1<<bits) -1))/span);
}

#Define can_ Txd() can_ Message_ Transmit (CANO,&txMsg)

#Define can_ Rxd() can_ Message_ Receive (CANO, CAN-FIFO1,&rxMsg)
Here are some common types of communication to send:

1. Motor Enable Run Frame (Communication Type 3)

Void motor_ Enable (uint8_t id, uint16_t master_id)

{

TxCanldEx. mode=3;
TxCanldEx. id=id;
TxCanldEx. res=0;
TxCanldEx. data=master_ ID;
TxMsg. tx_ Dlen=8;
TxCanldEx. data=0;

Can_ Txd();

}

2. Operation control mode motor control command (communication type 1)
Void motor_ Control mode (uint8_t id, float torque, float MechPosition, float speed, float kp, float kd)
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{

TxCanldEx. mode=1;

TxCanldEx. id=id;

TxCanldEx. res=0;

TxCanldEx. data=float_ To_ Uint (torque, T.MIN, TMAX, 16);

TxMsg. tx_ Dlen=8;

TxMsg. tx_ Data [0]=float_ To_ Uint (MechPosition, P_MIN, P_MAX, 16)>>8;
TxMsg. tx_ Data [1]=float_ To_ Uint (MechPosition, P_MIN, P_MAX, 16);
TxMsg. tx_ Data [2]=float_ To_ Uint (speed, V-MIN, V-MAX, 16)>>8;
TxMsg. tx_ Data [3]=float_ To_ Uint (speed, V-MIN, V-MAX, 16);

TxMsg. tx_ Data [4]=float_ To_ Uint (kp, KP-MIN, KP-MAX, 16)>>8;
TxMsg. tx_ Data [5]=float_ To_ Uint (kp, KP-MIN, KP-MAX, 16);

TxMsg. tx_ Data [6]=float_ To_ Uint (kd, KD-MIN, KD-MAX, 16)>>8;
TxMsg. tx_ Data [7]=float_ To_ Uint (kd, KD-MIN, KD-MAX, 16);

Can_ Txd();

}

3. Motor stop running frame (communication type 4)
Void motor_ Reset (uint8_t id, uint16_t master_id)

{

TxCanldEx. mode=4;
TxCanldEx. id=id;
TxCanldEx. res=0;
TxCanldEx. data=master_ ID;
TxMsg. tx_ Dlen=8;

For (uint8_t i=0; i<8; i++)

{

TxMsg. tx_ Data [i]=0;
}

Can_ Txd();

4. Motor mode parameter writing command (communication type 18, operation mode switching)
Uint8_ T runmode;

Uint16_ T index;

Void motor_ Modechange (uint8_t id, uint16_t master_id)
{

TxCanldEx. mode=0x12;

TxCanldEx. id=id;

TxCanldEx. res=0;

TxCanldEx. data=master_ ID;

TxMsg. tx_ Dlen=8;

For (uint8_t i=0; i<8; i++)

{

TxMsg. tx_ Data [i]=0;

}

Memcpy (&txMsg. tx_data [0],&index, 2);
Memcpy (&txMsg. tx_data [4],&runmode, 1);
Can_ Txd();

5. Motor mode parameter writing command (communication type 18, control parameter writing)
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Uint16_ T index;
Float ref;
Void motor_ Write (uint8_t id, uint16_t master_id)

{

TxCanldEx. mode=0x12;
TxCanldEx. id=id;
TxCanldEx. res=0;
TxCanldEx. data=master_ ID;
TxMsg. tx_ Dlen=8;

For (uint8_t i=0; i<8; i++)

{

TxMsg. tx_ Data [i]=0;

}

Memcpy (&txMsg. tx_data [0],&index, 2);
Memcpy (&txMsg. tx_data [4],&ref, 4);

Can_ Txd();
}

4.2.2 Operation and control mode

Expected angle

+ et (iq_rel)
Final torque Expected i

Current angle Expected torque

B ™

(d_ren
Expected id

Expocted spoed _

Current speed

After the motor is powered on, it defaults to operation control mode;

Send motor enable running frame (communication type 3) -->Send operation control mode motor control command

(communication type 1) -->Receive motor feedback frame (communication type 2)

4.2.3 Current mode

Send motor mode parameter writing command (communication type 18) Set runmode parameter to 3-->Send motor enable
running frame (communication type 3) -->Send motor mode parameter writing command (communication type 18) Set iq_ The

ref parameter is a preset current command

4.2.4 Speed mode

The kp of the speed loop Torque protection

Expected speed -

FoC

Current loop

Current speed

Speed calculation
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Send motor mode parameter writing command (communication type 18) Set runmode parameter to 2-->Send motor enable
running frame (communication type 3) -->Send motor mode parameter writing command (communication type 18) Set limit_ The
cur parameter is the preset maximum current command -->Send motor mode parameter writing command (communication type
18) Set SPD_ The ref parameter is a preset speed command

4.2.5 Position mode

The kp of the position loop Limit speed  The kp of the speed loop  Torque protection
. Expectediq

FOC
Expectedid | Current loop,

Expected position

Current position

Th
Speed calculation

Send motor mode parameter write command (communication type 18) to set the runmode parameter to 1 --> Send motor enable
run frame (communication type 3) --> Send motor mode parameter write command (communication type 18) to set the limit_
spd parameter to the preset maximum speed instruction --> Send motor mode parameter write command (communication type
18) to set the loc_ref parameter to the preset position instruction.

4.2.6 Stopping operation
Send motor stop running frame (communication type 4)
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