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1. EBf{E AN
1.1 IRENRISE

o T/EEEE: 12V-38V

o XRiSES: JRaPEEANRIDEs

o BEENO: STHFCANFICAN-FDIRY
o EEIRFSAT

1.2 FBHlRYEE SRS

1. EBHLCAN-FD#Z O SFDCANRIRIEE.
2. EERR, BIRLCBEETTSRBIKRIERTIE.

24V BIRIET T e
= Type-C ERIET

.........

it BREBHlcanZ L F SFOCANIRIREFIERTIR, HFTH LAMANERE, cantSRTSA%.



2. tHX{ERRZE
2.1 BHBOERIE

1. RS RRRE, I LEANKE, EANSBmRBIBHID, BAYIIRIDET, REFRRE.
(B2 B EREFRY)
N ZRERE - | X
CAN IDEEE =]

HFERIBALIGE [1]
HiFkh

Fiarek
FTFTview
ETzzR i

ek S




2. FH5R0E, EUNSRHERERSSE,

RPN FRE 0 N E R,

=SSR

CAN IDETH

canid |2

FiptnE

FTFTview
ETzzR i

EERNE

HEEER

02106952 7607541218,
021719206183474 752,
02313194255836491,
023861903861378013,
021473348283190218,
020011524551 19757,
02501 374696592021,
03341211969060444,
0273103421 0568323,
0Z059425869533952,
020380210645596489,
01406931639741647,

. 0059901 26163959515,
—T.BT9TE7E1021 4664 .05,
0.0012018871913400217,
0. 004115968016 7669555,
0. 008Z245561509632007,
0. 00462653 TEET19T207,
0. 0018501364561 3568586

]

winding resistance”: 00.5274702079472046,
inductance”: 7. 9254661 TE46 723505,

pid dq kp": 0.04979729201304555,
pid dq ki": 331 6706334671708,

torque bw_hz": 100.0,
encoder_filter_bw_hz”: 200.0,
encoder_filter_kp”: 2513. 2741225718346,
encoder_filter ki™: 1679136, 7041742974,
“w_per_hz": 0.179275607E04 7549,

"k 167. 3401106654535,
“unwrapped_position_seale”:

cooooooooDDoD

EE T T T R )

0.082

2.2 BSHINTSES

RSEEEE: RWEMNE, LA AT ¥ IHTvie", TtelemetryIiEH, rFfservo_statsitln

+*, EEREEENINSMIRSE, WTEFRT.

fuan:

o ([EEE: TttelemetryEm,
o HE(SE: TftelemetryEiH,
o IHAE(EE.: TEtelemetryEEm,

mFFservo_stats, #tposition AiEiEiEplot right/left,
mFFservo_stats, velocity, 55Ei%Eplot right/left,
mFFservo_stats, fKtorque_Nm,5iEi%EiEplot right/left,




< FEAE

telemetry S 4
Mame Value o
¥ ic_pzl
* motor_position
» drwB323
¥ _servo stats/
mode <mode.stopped: 0=
fault =fault.0: 0=
adc_curl_raw 76
adc_cur?_raw a8
adc cur3 raw 219
adc_voltage_sense_raw 1319
adc_fet temp raw 708
adc_motor_temp_raw 28
adc_curl_offset 2048
adc_cur2 offset 2048
adc_cur3_offset 2048
curl A -158.87693786621094
curd A -157.91014099121094
curd_A -147.35594177246004
bus V 23.67209243774414
filt_bus v 23.742448806762695
filt_ s _bus V 23.7365779876709
fet temp C 24,53531265258789
filt fet temp C 24.49660873413086
motor_temp C 0.0
filt. motor temp C 0.0
d A 6.9890174B6572266
q_A 2.3687963485717773
position -0.0602569580078125
velocity -0.00032153399661 183357
torque Nm 0.0
velocity filt 4,2045890040753875e-06
> pid d
» pid_g
» pid_position
control_position_raw ~ None o

config telemetry ‘_

2.3 PIDig&

HeonfigliBRBSHEEERFAReEM $55 conf writeF B 1EAMIPIDESHIEBS MG ST
Sendfllsave A 8B{RFARN, W TEFf7~.



Velooity

AE>PQELAE

1.0

0.8 4

0.6 1

0.4

A#€> Q=R

1.0

0.8 4

0.6 4

0.4

10

i PO

]

H 2
|

x

=L g
Value
a#e> bQE -
30000 10
200
0.000500000023748.. 0.
0.054999999701976..
0.004999999888241... 0.6 4
1.0
S 0.4 4
4500
S 02+
70 0.0 - T r
False 0.0 0.2 04 0.6 0.8 10
500
nan ¥ .0
0.0
0.018000099552065 3
2
4 - o
#eE> PQEL Fa
2000 10
1200
40 08
EXY
00 06
00
-1 04
1.0
10 02
i 0.0 - - T
:a‘” 0.0 0.2 04 0.6 08 10
i Fal ¥ 00
fig | tel
consol
ok
1>tel fnt servo_stats
1tel rate _stats 100
150€
130¢
Lotel rat stats 9
100
>

2.3.1 PIDEEFASIIEE
1. EHEE L,

2.dpos (dposnan0.62) {§<, LR SeaniEsk @IEE LR E/N—RAILISEA0.6, TEEA

R LS BRI R,
3. FHRVEPID, MR HEAIE(L.

4. NIES d stop IEEBHUS TR, RAEEFHMAIES d pos iLEEHIER:, WMERFBHIRERLZABR

HIZROEIR, THTESLSR3, EEREIRE.

5. MERZRSHE, FTEBAREFES conf writefRF24.

2.4 BiS =

BIlERICRIMIER-0.5-+0.58, BHIEEMNMUEENR LRZERURBRINESR. STLIE LML
motor_position.positiontEELRIAMUEE, SRIAMUEENEHREBSEVUEER, WTEMR.

AN AR IEEEEE-0.5-+0.50MUE, KEEEH LR, BUBEREHMEARMIE. ALLT
RUTERRINIE, PAMGHTEE, fHADEEA, =|F L, HERIERNCRAEN

=
RETT

—HF,



& e

telemetry g X

Mame Value
v o2
» system_info
» firmware
auxl
ic_ pzi
»oauxd
> ic pz2

¥ motor_position

error =error.none: 0=
SOUFCES

position_relative valid ~ True
position_relative_raw B1875464880128

position_relative 0.2908782958984375
position_relative module 76905566961664
position_raw BA4R4422631424

| position G.Emﬁ??]
homed =homed.ocutput; 2=
velocity -0.0006421282305382192
theta wvalid True
electrical theta 3.584880828857422

» drvB323

» servo_stats
* servo_cmd
» servo_control

» board debug
git

config telemetry

2.5 BT

BIRERESBE—MENRIEN, FIFF LfilfEtelemetrylil, EEflmotor_positioniEli<, 5%
position SEEBHHRIUE, MTENFR, MNESEHNORBEIZENEMNNEN. WNRBISEBNEN
NEATEN, IE VST LEPENSAEA, MTERAR, LWAIENEANES.



-
b REAE

telemetry

MName

o

» system_info

> firmware

> auxl
ic_pzi
auxd

ic_pz2

4 s0uUrces

Value

=errar.none: 0=

position_relative valid  True
position_relative raw 3706087014400
position_relative 0.013153076171875
position_relative modulo -1281736073616
position_raw 1006632960
Ipcusiticun 0.0 I 3
homed <homed.output: 2=
velocity 4,39870564150624e-00
theta_valid True
electrical theta 3.7874107360830844
» dreB323
» servo_stats
servo_cmd
servo_control
* board_debug
> git
config I telemetry I 1 El
CREFr = o ] b4
CAN IDEFiH HEEE
oM 2
HERFEANAE [2]
HiAmI
panid |2

| mde
. FTHTview

R

SEENE

B2




2.6 fiEfRD

REBNBMERS EIE LA configli-servolt =, K EISE max_position_slip, BRS%]
nanf0.1, Z/Ean< T A conf write (RAHES, EAAUREIOKEIR], W TERR. EXZ5E
205 BN EREEEFINRHERINRE, BN Z GRS Z AIRNRERES.

°

ieiio = Velocity Wt o
Name Value

ey A€I Q=X ranse aAE> Q=L T >

v servo
pwm_rate_hz 30000 1.0 1.0
.gain 200
current sense_ohm 0,000500000023748.., 0.8 0.8
pwm_comp_off 0.054099999701976...
pwm_comp_mag 0.004993999888241... 0.6 0.6 1 h
pwm_scale 10
max voltage 460 0.4 047
max_power W 4500
derate _temperature 500 02 25
fault_temperature 750 00 | | | | - ] | | I W
enable motor temperaturs False 0.0 02 04 06 08 10 i o i og s 18
motor_derate temperature  50.0
motor_fault temperature nan History: [2 <! | Renove History: <
velocity threshold 00
position_derate 0.019999999552965... PoEiEss Torque 7
adc_cur_cycles 2 BRH
ade_aux_cycles 4 G . e i
pid dq AEI PQEV Fanse AE> Q=¥ 0,002 370,470 Pase

> pid_pasition

current feedforward 10 10 10
bemf feedforward 10
default velocity_limit nan 0.8 08 4
default accel imit nan
voltage mode control False 0.6 0.6
fixed_voltage mode False
fixed _voltage_control V' 00 0.4 04+

3
default Fmeout s Tan 02 021
timeout_max_torque_Nm 50

0.0 T T T T 0.0 T T i T

HiEGIt e 12 0.0 0.2 0.4 0.6 0.8 10 0.0 0.2 0.4 0.6 08 10
flux brake min voltage 435

1 fux brake_resistance_ohm 0025000000372529 | History: 00 5] T History: o

confiz | telemetry

console

I>tel rate motor_pesition 108
150K

10K
1>conf set servo.max_position_slip 8.1
1

2.7 i2ERFIZE

K RIBE TS ReRFEEAYHIE, EIIEFIRENGENE. EERENLTINIRESH
frtelemetryIREE[H, =FFservo_statsitlii <, XKE|SZfilt_fet_temp_C G5EiEEplot right/left,
W A7,

o IR
telemetry Sl [, Velosity
Name Value
v 7
stem info ARES> Q=L Feuse AEI Q=L Fease
firmware
auxt 10
ic pzl 22.025 4 1 1 -
auw 0.8 4
e p22 22.000
motor_position 21.975 4 0.6 7
dreB323
~ servo_stats 21.950 4 0.41
mode <mode.stopped: 0=
faut <fault.0; 0> 219251 __ geryo_stats filt_fet_temp_C 02
adc_curl_raw 70
i T T y T 0.0 T T T T
el G i B 30 35 a0 45 0.0 0.2 0.4 0.6 0.8 1.0
ade_curd raw 209
adc voltage_sense_raw 1316 Mistory: servo_stats Filt_fat_tenp O ~ | Remove Histary: |20 v
adc_fet_temp_raw 642
adc motor temp_raw 29 Fosibion T
ade_curl offset 2048
adc_cur2 offset 2048 -— . - -
adc_cur3_offset 2048 A € ‘*‘ Q=E~ B Tause A €D "I' Q= Feuze
crl A -159.36033630371094
w2 A -158,47410583496094 10 10
w3 A -148,16160583496094
bus V 23.61625180053711 0.8 0.8
filt bus v 23.65652847200039
filt 1ms_bus V 23.630087677001953 0.6 1 0.6
fet temp C 22.055156707763672
I filt fet temp C 22,028596878051758 l 0.4+ 0.4
motor_temp C 0.0
filt_motor temp_C 0.0 0.2 4 0.2 4
da 6.8343634605407715
q_A 2.2282111614227295 ag i y ! L g A 1 } !
L 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
position -0.0602569580078125
velocity -0.0001746091147651896 v| | Hstery: 50 3] B || fwstory =

1. PrRIE:
o NNEURE

o HUNKE
o RESFEF



2. RERE:
FRILLRELTS4:

| IRE
LEEARERT, HEFIRZEIRE

BEIARLERT, AR, FIERTEEE

servo.derate_temperature
servo.fault_temperature
BERIEEERHEAZHN, BXEERIFINEFMNETNET (IN8ghR. BiMER. KR & H

R, JLMEREZREXMAHESECKHIES HItRE (HAESIMESR Fi#T) A5
servo.derate_temperature, servo.fault_temperaturefJfRHIEIR], W0 TFERT=.

config =
Mame Value
v 1
uuid
clock
auxl
aux
motor_position
motor
drv8323 conf
¥ senvo
pwm _rate hz 30000
i_gain 20,0
current_sense_chm 0.000500000023748...
pwm_comp_off 0.054999999701976...
pwWIm_Comp_madg 0.004999999838241...
pwm_scale 1.0
max_voltage 46.0
masx_power W 450.0
derate temperature 50.0
fault temperature 75.0
enable motor temperature False
motor derate temperature 50.0
motor fault temperature nan
velocity threshold 0.0
position_derate 0.019999999552965...
adc_cur cycles 2
adc aux cycles 47
pid dq
pid_position
current feedforward 1.0
bemf feedforward 1.0
default velocity limit nan
default_accel limit nan
voltage mode control False
fixed voltage mode False
fixed voltage_contral V 0.0

confiz

telemetry




2.8 (ZpXFEHID

1. RN, A EAAIEEEENIDE, RE IR Tview tI NERTR, i&Fconfiglll, $TFHidiEIT
+*, BRIdSERFSRETAL, EHEFTIERHIDS. iF: (EXDMIERAREa!

config

[

x

Name. Value

v

Plot

AaE>bPQELB

Velocity

e A€ BQAEWE

10 10
08 08
06 06
04 04
02 02 T
0.0 0.0 T
0.0 02 04 0.6 0.8 10 0.0 02 04 06 0.8 10
History | [ ke History
Position Torque
AREI PAZWE =mmmm 4> dAZTW B
10 10
08 08
06 06
04 04
02 02
0.0 T 00 T v
0.0 02 04 0.6 0.8 10 0.0 02 04 0.6 0.8 10
Hiztory: [20.0 vl stay: [0

it D

e

o

o

P

>
1>1
1>
1>
1>
1>
1>
>3

2. BYEEEXRASAED, BEHITH, LRI LA FRBRIRESNTERR, EABE

IER TR ERId 2,

S mamE
telemetry 8 x
Name Value
1
config telemetry
console

Elot

#€> Q=LA

Velocity

e A€ PQELE

10 10
0.8 0.8+
0.6 0.6
0.4 0.4
0.2 0.2
0.0 0.0 T y
0.0 02 0.4 0.6 08 10 0.0 0.2 0.4 0.6 0.8
History. v His ZX
Fosition Tor
A€ PQEZ2A Rhnse ae>» Q=B
10 10
08 0.8 4
0.6 06
0.4 0.4
0.2 0.2
0.0 " . " 0.0 y
0.0 02 0.4 0.6 08 10 0.0 0.2 0.4 0.6 0.8 10
History: V| Mistory: [200

W PID

ke

x

3. FETSREANE LA EOERXE, EFFFIF LA, EUNSEanRBZEIEXERIID, <_E

“FTHTview’, T EMHGSITHRNEFIES conf writefRFID, RIROKEEIAIDIEAATN, 40

TER=.



telemety X ne Velocity it

vvvvv

a¢>r Q=B PR ae>PQELRB

1.0 10

08

0.6 0.6
02 0.2
0.0
0. . . R X i 0.0 0.:
sty B I || s
QQQQQQQQ
Aaecr Q=2 B Pause acr Q=B
1.0 1.0
0.6 0.6
02 02
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.
o A

*~ ffi \conf writef§ A4, Wl oK

2.9 EHIEFIES
2.9.1 FOCUEIEHIES

e iB%: d pos [pos] [vel] [max_torque] [options...]

B ANETTRE— RIS R — MEERK:

p - kp Lbfl: S EEBENRINESEL

d - kd tbfl: iR EBTEERSE.

s-BLLE: HEFIETERERN, SEFEREZERENELE,

f- BURIARE, S Nm,

t-timeout: NREXASHRIKBKEIS— i<, WFHENBERE.

v - EER: SEESHELGSHHEEEERERERS.

a - IEERS : SEEKELGSHRESEERINEERS.
o-BEEREES: LN, BEfMAGEREENSEEREEFENEA.

ES ThEERRTR

dposnan13 PA3n/mASiazE, 1 B/ sHEEEIE RN

d pos nan 13510 LA3n/migtazE, 1 Bl/sRIREIza0E]1 009 E, ARELE
2.9.2 Z1HES

=14 THHERRTR

d stop IERIRRAENELIEAT, NS EYELE



2.9.3 HB[ERIU(d pwm)
e iBi%: d pwm [phase] [magnitude] [phase_rate]
TNRERERRE:

e PhaseEEHEAME (INE)
e mangnitdueE238E (BBERE)
o (T]ik)phase_rate2EizHImEREE NESH)

IR RRERSIHSEMOFRS, 18/E0.1-0.2EA15I1, AXBEAUSHEINAZEEERRITFH
th, ZEAsER!

2.9.4 JiEiET

1 TIHERRRR

d pos nan 0 nan p0 do f[value] fESEAT AT NNESE
2.9.5 FIFHES

B TIRERRRR

dbrake  HNFERE., EXFENXT, AEBTVEEXIEE, SEWE Sz s,

2.9.6 (RFES
BS ThEERRER
conf write B RESEHEFIEN RAM BARRE

2.9.7 i ER#I(d within)

e 1E;%: d within [value] [value] [value]

i
58S INRERRRE
o -0.4,0.58ZERNE _EIRFITIRSEBHIRERIFIRAT, BSLL0.38
d within -0.4 0.5 0.3
wiehin ARSI
d withi FoiiE ERRFN0.5AY TR, HBHISENFRIRAT, BSLA0389HNE
within nan 0.5 0.3 —

3 Lively boardi@ifl {1} 8B
3.1 CAN-FDHHYARHT



3.1.1 CAN-FD #8%iH88

1. CAN-FD 45!

o {hFEZ: 1 Mbps
o HUEER: HEsz#F 5 Mbps, tBEIH 1Mbps,
2.1D: 16 itapk, HH ox7F ZJ i,
o /=5 8fiI: Foumitt:
s BEA1: EERE,
» BEf0: THEEE.
s HR 7 SSIRMEE,
o {8 fi: FrEHRithiit:

= EEA0,
» Hf 7 (FRRBAMEE,
fuan:
1. ID: 0x8001
o (SRS O,
o BR9BES 1.
o BRMN1, TREERE,
2. ID: 0x100

o (ESIRIEA 1.
o By O,

o BEEfLN0, FRAHEE.

3.1.2 IME A5

1. RNRELAFM, BEFIHUA—AIBSISFHRENE, SHEBEUE.
2. —%% CAN-FD IRTHH—AN K SN FIRE L.
3. EHIENORESEIIEII £ —5% FDCAN M BEN—P RS MM IR FasAYESEHL.
4. TJEEESEREA int8_t. intlé_t. int32_t. float PURMEARZIERA,
5. FEE—FMFREIERELYEER, REFMFAEIEREEA AR,
6. FTEEARLENEEHE MR, AISAXEFTHIEE, BREEFTREIE.
7. 7E—% CAN-FD HEEEREMEFRF T EMERA 0x50 , FRLHEERIE (NOP) .
8. B EHEREAITTIRE :
o 1int8_t: 0x80
o dintlée_t: 0x8000

o 1int32_t : 0x80000000
o float: NAN

3.1.3 FIAfET



3.1.3.1 BiEHY
O fezt—

uint8_t tdatal[] = {cmd, addr, al, a2, bl, b2...};

1. cmd : FTNES. FUBRSSEIFINEL
1. 50U cmd[7:4] FE 5. [EE,
1. 0x0x : B
2. Ox1x : &
3. 0x2x : [@E
2. {EPAf cmd[3:0] FREWESSEFINE:

1. BMAL cmd[3:2] FREERE:

1. 00: int8_t
2. 01: 1intl6_t
3.10: dint32_t
4, 11: float
2. (KPR cmd[1:0] FEUEEL.

1. 01: —NEUE.
2. 10 : FENEGE.
3. 11: =R,
4. 00 : R TIFE,
2. addr : #CiREFESMbNL,
3. al, a2, bl, b2...: EIFEFRFEANNEIE, T2 FTHE 1.2 HERNRBER 4. 54,

1. al! a2 : fﬁ'ﬁ%gﬁ addr ':F'E)\E"J%Z}Eo
2. b1, b2: TBEF addr + 1 FENHIEHE.
3. ...: ZE@ add + n FEANRPEUE.

@ tEKZ
uint8_t tdatal[] = {cmd, num, addr, al, a2, bl, b2...};

1. emd 1 FTRES., HUBSEBIFINEL
1. 30U cmd[7:4] FE. 5. [EIE,
1. 0000: B
2. 0001 : iE
3. 0010 : [EE
2. P9 cmd[3:0] FREUESESEIFINEL:

1. BRI cmd[3:2] FREHESEE:

1.00: int8_t
2.01: 1intle_t
3. 10: int32_t
4. 11: float

2 AKFANRL cmd[1:0] FEEAR 00, BRERZ, B—FTRTEUENEL.
2. num : HUENEL



3. addr : RS FeiEbE,
4. al, a2, bl, b2...: EFFRHPEANNEIE, TE: THE 1.2 HXERIRBR 4. 510,

1. al, a2: FEME addr FEANIEIE.
2. bl, b2 : EEE addr + 1 FEANREEE.
3. ...: ZEM@ add + n FEANPEUE.

BN TER: EEN—A xxx REUEAN SR 0 B, [FRE—FHRFEENE, BERFHEEEE
&1—{i.
3.1.3.2 $EUihN
o IESMNERNZHRAEINNAIRIURER.
o JRITHHENFN R E HYER 2 ERAY.
@ tERX—
FRISIREEIEIRRE uintle_t

uint8_t rdatal[] = {cmd, addr, al, a2, bl, b2, ..., cmdl, addrl, cl, c2, c3, c4}

e cmd:
o B emd[7, 4] : 0010 FREIE.
o 2~3{7 cmd[3, 2] : FoKE,
m 00: int8_t KA,
® 01: intlé_t EHY,
m 10: int32_t 3EY,
m 11: float Z£HY,
o {k2{i cmd[1, 0] : TEE.

= 00: FrERXZ,

= 01: — R,
= 10 : FNEUR,
11 =R,

e addr : FFEATREXAUMEIL,

o al, a2: HUE1, /NI,

e bl, b2: iE2, /NHEI.
R

uint8_t rdatal[] = {cmd, addr, num, al, a2, bl, b2, ..., cmdl, addrl, cl, c2, c3,
c4}

e cmd:
o B cmd[7, 4] : 0010 FREIE.
o 2~3{ cmd[3, 2] : F=~EH,
m 00: int8_t EHY,
m 01: intl6_t ZEY,
m 10: int32_t EHY,
B 11: float 28I,



o K2 emd[1, 0] : F"THE.
= 00: FAERT, B NFORTUBHE.
e num: FIEMEL
e addr : FHEA¥RENAIHBIL,
e al, a2: #IE1, /Nmt&EIl.

e b1, b2: HiE2, /NHEI.
3.1.3.3 =Ml
I, Kixthilwel
@ EX—

uint8_t cmd[] = {Ox01, 0x00, Ox0A, OxOA, 0x20, 0x00, 0x00, 0x00, 0x80, 0x10,
0x27, 0x00, 0x00, 0x50, Ox50, Ox50};

% CAN-FD e AN FIiaR :
1.7 BAREEEBETEANIERR,
o 0x01: HF—FIAYFFk
» SPUA 0000, FTREERE,
» PO
" S240A: 00, FR int8_t FE,
» R2408: 01, FTx 1 MNRE.
o 0x00 : ¥CHRZFFaaitill: BEXRA, 0x00 FHFEFRREBEHENRE,

o Ox0A: f¥ 0x00 EHfFESEA 0x0A,
2.FM 2. BASREMETIRS, HEN 0.1 /8
© Ox0A: 55 2 NFIAIFFL
" Z8{IN 0x0, RRGHEIE.
» {81
" S244: 10, F& int32_t KA,

s €240 10, F&2 MR,
o 0x20: EIRFFRHUL: BRAM, 020 FEHFTNE, 021 HFEssrRnaE.

o 0x00. 0x00. 0x00. 0x80 : /Iigt&E=t, EJ 0x80000000 BN 0x20 =778, BFE=EEHAL
ETRE.

o 0x10. 0x27. 0x00. 0x00 : /Nigt&E=t, B) 0x2710 BN 0x21 778, FrEHEEIRE
79 0.1 #&/7b,

3. 0x50, 0x50, 0x50 : F§F CAN-FD RIEFTEHSRANEINE 12116, BEEFMNLE 3 MNFHE
HUFT.

@ EK{Z

uint8_t cmd[] = {Ox01, 0x00, Ox0A, 0x08, 0x02, 0x20, 0x00, 0x00, 0x00, 0x80,
0x10, 0x27, 0x00, 0x00, 0x50, 0x50%};

1% CAN-FD MiiEH 54N F IRk :



1.7 BAREEEBETFENERR,
o 0x01: HF—FIAIFFk
" Z8{A 0001, FREEE.
n R8{L:
m S 2408 00, Fx int8_t HKE,
» R24608: 01, FTx 1 MNRE.
o 0x00 : ¥CHRZFFaaitiit: BEXRA, 0x00 FHFEFRREBEHENIRE,

o Ox0A: f¥ 0x00 EHfFEEEA 0x0A,
2.FM 2. BASREMETIRS], HEN 0.1 /8
o 0x08: 5 2 MFIIHIFFk
" B 8ALA 0x0, TG,
» {8
" 52408 10, Fx int32_t #H,
» €248 00, "XAEEXZ, B—FHEREIBHE.
o 0x02: 2 PNEUE.
o 0x20: HCIRZF/FEsibil: ERAE, 0x20 FEBHFTME, 021 FEERNEE.

o 0x00. 0x00. 0x00. 0x80 : /NEt&E=;, BEJ 0x80000000 BN 0x20 ZH1Fes, BPFR=EHL
ETIRS.

o 0x10. 0x27. 0x00. 0x00 : /Ni#t&Ezt, BD 0x2710 BN 0x21 7758, HrEHEIEERS
79 0.1 #/7b,

3. 0x50, 0x50 : HIF CAN-FD RKiXFHHREAIENZE 125 16, BEEFNL 2 MFHRIGMNF

-

iR
IO . il

o EFIHURA RHZEMYAIRRER.
o RIIIMRIVHIREIHURU R,

@ t&xl—

uint8_t rdatal[] = {0x28, 0x04, 0x00, O0xOA, 0x00, 0x00, O0x00, 0x96, Ox1lD, 0x04,
0x00, O0x54, 0x40, 0x02, 0x00, 0x86, 0x01, 0x00, 0x00, Ox50%};

2T —4NF Pt Rk :
1. 1 BASERENENIEERE.

o 0x28:
= 5 8{[A 0010, FREISIEE.
= (£ 8 fi:

m F2408: 10, Fr int32_t HKH,

n £2478: 00, TRERXZ, B—NFETETIEIEHE.
o 0x04: 4 NEUE.
o 0x00 : #BUAEF{Fasibir

o 0x0A, 0x00, 0x00, 0x00 : 0x00 EfFESAYE, BEFRMABHUE, +#HEIA 10, BX
AR EEL,



o 0x96, Ox1D, 0x04, 0x00 : /NmtETZt, &S 269718, ENEENIHMEIVER 2.69718 &
%o
o 0x54, 0x40, 0x02, 0x00 : /N@EZ, HiHEIA 147540, BPMBIEBNIEE N 1.4754 B/

o 0x86, 0x01, 0x00, 0x00 : /Nimt&Ezl, +3HF/0 390, BPZEIsChriaH0%E9: 0.0039
NM,

o 0x50: HfUfF.
HEI=MESGTH]: It CAN-FD 2[5 0x18, 0x04, 0x00 B4,

@) v

uint8_t rdatal[] = {0x2B, 0x01, Ox0A, 0x00, 0x00, 0x00, 0x96, Ox1D, 0x04, 0xO00,
0x54, 0x40, 0x02, 0x00, 0x86, 0x01, 0x00, 0x00, 0x50%;

2T — AN F IRk -
1. 701 BAEREBNHEANCEE.

o Ox2B:
" 58 0x2, FTREISERE,
= {8 fi:

" 52f0A: 10, Fs int32_t 3EH,
s ([K2408: 11, TR 3 MEIE.
o 0x01: FRIARZFIFasHbir

o 0x0A, 0x00, 0x00, 0x00 : 0x00 EFESAYE, BEFRIFABHUE, +HEIA 10, X

AR ERE.

o 0x96, 0x1D, 0x04, 0x00 : /NHiEZ, +H#HHFIH 269718, BIEEMHFIUER 2.69718 &%
&k,

o 0x54, 0x40, 0x02, 0x00 : /NmtE=,, +iHHI 147540, BDHFIEBHIERER 1.4754 &%/

©o 0x86, 0x01, 0x00, 0x00 : /Nmt&ER,, +#HFI/ 390, RIHEILiRmEHI%E: 0.0039
NM,

o 0x50: (HfUfF.
HEI=MESGaH]: 1t CAN-FD 2EE 0x18, 0x01 B,
I . PRt

B CAN-FD A BF &k, FEsFLHFRNER. BRI TR, LA7NaHmeFHF
e TR,
fBIENEE/ N CAN-FD jEEEE(H7ui4)): ERRHA%) 0x01000a07206000200150ff140400130d

g U
01 BENEBEAN Int8 1788 (SFE8EEE 2 1 LSB thgg)
00 sl re A= b

0a “RIEE



£ ik

07 BA 34 int16 EfFss (FFsREE 2 1 LSB iRiB)
20 EFf78% 0x020

6000  {ii& = 0x0060 = 96 = 3.456 &

2001 BE = 0x0120 = 288 = 25.92 dps

50ff BiiEIASE = 0xff50 = -176 = 1.76 N*m

14 IZHY int16 Z178e

04 ZE 4 NEFRE

00 M 0x000 FFA (FfrkA 0x000 #&x(, 0x001 {i/&, 0x002 #EE, 0x003 HH%E)
13 ISEEN 3x int8 257728

0d M 0x00d FF¥& (FLA 0x00d EB/E, 0x00e iERE, 0x00f HFEAD)

Eitt, FEERA fdcanusb ¥R AXEIRENFOAMIL 1 9IRS, BELURS.

e can send 8001 01000a07206000200150ff140400130d

X80 f£ID AT ER. RENSGEHIREWN (SNEMERAXERGS, BEASMWM) .
RUREMRAYID", {EAMZASHINERN, B RIRAIATBEMMRAN AR

e rcv 100 2404000a005000000170ff230d181400

fEne, XEWE:

iz iR

100 MIgE"1"EgE"0"

24 S int16 {&

04 INE1FRR

00 NEF88 0 Frn

0a00 A= 10 - VB

5000 B2 0x0050 = 80 = 2.88 &
0001 JEEEF 0x0100 = 256 = 23.04 dps
70ff A 0xff70 = -144 = -1.44 Nm
23 [|IE 34 int8 {8

od ME51FEE 0x00d FHEA

18 BEA12V

14 EE/920°C



iz g

00 =aHE

3.1.4 EHZ%B () 15EH
3.1.4.1 i (A)

iEen LSB
int8 1
intl6 1
int32 1
float 1

3.1.4.2[E (V)

EiEsen LSB
int8 1
intl6 1
int32 1
float 1

3.1.4.3$H%E (Nm)
o EXIAE=k*tqe+d

@ 5046 HEE (Nm)

HEeE #= (k)
int8 0.225234
int16 0.004497
int32 0.000439
float 0.433600

@ 4538 #H%E (Nm)

HiiEE = (k)

int8 0.002024

ZLFF (A)
1
0.1

0.001

EfE (V)
0.5
0.1

0.001

{misE (d)
-0.457642
-0.448998
-0.410969

-0.519366

RBE (d)

-0.293455



HriEe Ry
intl6
int32

float

3.1.4.48E (°C)

imes
int8
intl6
int32

float

3.1.4.5 R3E (s)

> S
int8
intl6
int32

float

3.1.4.6 (UE (4%)

HiEses
int8
intl6
int32

float

3.1.4.7 EE (5£/F7)

HiEsm
int8
intl6

int32

#= (k)
0.003813
0.000368
0.414104

LSB
1
1
1
1
LSB
1
1
1
1
LSB SEfR (4%)
1 0.01
1 0.0001
1 0.00001
1 1
LSB

(migE (d)
-0.280438
-0.225920

-0.472467

LR (°C)

0.1

0.001

SEBR (s)
0.01
0.001

0.000001

1

=FE (°)
3.6

0.036

0.0036

360

3EFR (¥&/#)
0.01
0.0001

0.00001



imssl

float

3.1.4.8 IiEE (3&/F912)

S
int8
intl6
int32

float

3.1.4.9 PWM iFE (FSHA(sL)

Himsa LSB
int8 1
intl6 1
int32 1
float 1

3.1.4.10 Kp, KdiFE (FoE(s)

Eimses LSB
int8 1
intlé 1
int32 1
float 1
3.1.5 EHEL Bl

i71:): B

o FTENBTHIERRRHABIEFIR R RZREE.

o FEAEIREHTHITIE.

LSB

LSB

L (¥/8)

1

SERR (8/7012)
0.5
0.01

0.001

SR
1/127 - 0.007874
1/32767 - 0.000030519
(1/2147483647) - 4.6577M0

1

SEfR
1/127 - 0.007874
1/32767 - 0.000030519
(1/2147483647) - 4.6577M0

1

o FEBYFTEESCIIAITIEER LTI, MTBENHHIEE, TRESEFRRLIFER.

3.1.5.1 DQ E[Ei=H
i5BR:

e D {EEBEKIAA O,
e Q 1HFEBEHRFEH.



AR

void set_dg_volt_float(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, float
volt);

void set_dq_volt_int32(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, int32_t
volt);

void set_dqg_volt_intl6(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, intl6_t
volt);

3.1.5.2 DQ Btk
15Bg:

* D 1EEEIREIAZ O,
o QEFEEREAFES.

R

void set_dq_current_float (FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, float
current);

void set_dqg_current_int32(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor,
int32_t current);

void set_dg_current_intl6(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor,
intl6_t current);

3.1.5.3 (V&=

iR
o LIEKEREMNERNEISELE.
o IEfAFRRIIM.

ot

void set_pos_float(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, float pos);
void set_pos_int32(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, int32_t
pos);

void set_pos_intl6(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, intl6_t
pos);

3.1.5.4 EE =]
iBg:
o LIRERERH.
* IEfRFRIME.
R

void set_val_float(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, float val);
void set_val_int32(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, int32_t
val);

void set_val_intl6(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, intl6_t
val);



3.1.5.5 kB
588

o LURTERIIREE].
T

void set_torque_float(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, float

torque);
void set_torque_int32(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, int32_t

torque);
void set_torque_intl6(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, intl6_t
torque);

3.1.5.6 . EE. mAIIEEF

i71:): B
o LUATERIRERMENEEMNE, FHIRGHHIIRKIIE.
R

void set_pos_vel_tqge_float(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor,

float pos, float val, float torque);

void set_pos_vel_tge_int32(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor,
int32_t pos, int32_t val, int32_t torque);

void set_pos_vel_tqge_intl6(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor,
intl6_t pos, intl6_t val, intl6_t torque);

3.1.5.7 (&, EE. J3%E. PD =l

1 1: B
o DIEENREENENEENSE, HIRFIHHIRAIIE.
o HOEIETIER Kp. Kd AIELAL,

HRILERE

void set_pos_val_tqge_pd_float(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor,
float pos, float val, float tge, float kp, float kd);

void set_pos_val_tqge_pd_int32(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor,
int32_t pos, int32_t val, int32_t tge, float rkp, float rkd);

void set_pos_val_tqge_pd_intl6(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor,
intl6_t pos, intl6_t val, intl6_t tge, float rkp, float rkd);

3.1.5.8 EE. EEPRIE:H

171!z R
o LUEEERERK. HEREATRERE, NLIRERIER,
R

void set_val_valmax_int1l6(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor,
intl6e_t val, intl6_t vel_max);



3.1.5.9 . EE. MEEEH (BRz=H)

171 B
o IBEBNEMEIEMIZ, FIRFENMIEPHNSENREFINEE.
R

void set_pos_valmax_acc_float(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor,
float pos, float vel_max, float acc);

void set_pos_valmax_acc_int32(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor,
int32_t pos, int32_t vel_max, int32_t acc);

void set_pos_valmax_acc_intl6(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor,
intl6_t pos, intl6_t vel_max, intl6_t acc);

3.1.5.10 F[E. INEEEF

i71:): B
o LUBERIMNEEINEESEEEE.
R

void set_val_acc_float(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, float
val, float acc);

void set_val_acc_int32(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, int32_t
val, int32_t acc);

void set_val_acc_intl6(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor, intl6_t
val, intl6_t acc);

3.1.5.11 EigER
5888

o BERINERAETSR.
RHEHEL:

void set_pos_rezero(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor);

3.1.5.12 (R FgEE
5BR:

o (REFHEIEERES.
 BRIRAEERER.

R

void set_conf_write(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor);



3.1.5.13 BiFIEF
588

o EBHIFTEIREREIERE, FEAERENRY RITE R,
T

void set_motor_brake(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor);

3.1.5.14 EBHIf=1E
71K

o BENBIDRTES,
1R

void set_motor_stop(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor);

3.1.5.15 {EANEBHUIAZS
171K

o RMETIEEERNUEITINS. (B, HE. FEITEIEEIE.

o IXERIRHE B ARSRITRREIERR, SRR EERAIAE.
IR

void read_motor_state_float(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor);
void read_motor_state_int32(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor);
void read_motor_state_intl6(FDCAN_HandleTypeDef *fdcanHandle, motor_e motor);

3.1.6 RFIFEFRisEA

o EBHRBIERLLEBTE libelybot. c #l libelybot. h XX{4MA,
o FHIEFFARSETEAERRE, SMXE—INEEETE main. c XHRBIEHETRS.

EETENEEN:

1. MOTOR_MODEL : FAFIEIFEBHES, AFHEEEANIIE.
5046 : 5046 E3Hl,.,
4538 : 4538 EE#.

3. MOTOR_MODEL = 50471 : 5047 EAtRESH,
4. MOTOR_MODEL = 50472 : 50473UAR%EEAH,
2. POS_FLAG : FIFifEE, H=fE, =MEXREEIRREAFRE, FRER -0.5#~0.5
Sk ElhE .

1. POS_FLAG

1. MOTOR_MODEL

2. MOTOR_MODEL

1: float
2. int32
3. POS_FLAG = 3: int16

3. READ_MOTOR_FLAG : FAFEXZSEENEEHARSRYEIESEEY,

1: float
2:int32

2. POS_FLAG

1. READ_MOTOR_FLAG

2. READ_MOTOR_FLAG



3. READ_MOTOR_FLAG = 3 : int16

4. POS_REZERO : AT B NEESHAIIAL,
1. ERZBH LB 3 W EEHEEIRATR.

2. E:

FLHENELEBEETMN, BUEH

. MR IHEEE POS_REZERO fBFFRENA],

5. MOTOR_STOP : FBF MK EEH ELETNRE,

. M ULINEEE MOTOR_STOP f#iFREEDA],

2. R ZEH L 3 ERKELL.
3. REEBIEHIREER,

B MOTOR_STOP ZEAS I Z(HAEBH 36 R %Y.,

6. MOTOR_BRAKE : FIF MK EBAFIZETNBEThAE.
1. ML INEES MOTOR_BRAKE fi# FR#R0 AT,

3.1.7 HF=a1aEIRA
W semem  ow
0x000 &= R/W
0x001 & R
0x002 SR R
0x003 L2 ] R
0x004 Q 1BEBIR R
0x005 D #EEEiR R
0x006 {RE8
0x00d BE R
0x00e RE R
0x00f =gt R
0x010 PWM#B(IA R/W
0x011 PWMiE{iB R/W
0x012 PWM#B{IC R/W
0x014 EEEARRZA R/W
0x015 FEEAR(ZB R/W
0x016 FBEBNRIC R/W
0x018 ;’E FOCH R/W
0x019 i O B R/W

E

HiFaaikig

s TR (BAMER 3.2.884liz1718)

EafLE A E

EEATLAE) IR

FEATLAYIE HimAE AR

Q1R

D fEEER

RE8

BINEBIE

imE

B BRI R3S

PWM T, =8 A 1HRYREE PWM (B
PWM #&3UT, =4l B HBRIRYE PWM (B
PWM R, =8 C HBRY/RIE PWM (B
FEENT, EHEEINE A 8a9RE
FEENT, EHEINR] B BAIRE
FEEINT, EHBEINRI C AEnRE

FBEERAT, EHRAFNEHRE (REFRMRITH)

FEREENAT, EHAAFRMEINERE



HiFaait

0x01a
0x01b
0x01c
0x01d
0x020
0x021
0x022
0x023
0x024

0x025

0x026

0x027
0x028
0x029
0x030
0x031
0x032
0x033
0x034
0x040
0x041
0x042
0x043
0x044

0x045

SFaam

D BBJE
QHE
QEER
D BB}
uBEES
EE GRS
AUtRIEAE
Kp EEfl
Kd Ekf51
BAHBE

(EA\vi—

{RER

EREE PR
DR EBRE
EEBIHIE
e
s 1HsE
AtRIARE
Ed=hIHsE
TR

R
AUtRIAE
Kp LEAl

Kd Lt
RAHE

r/w

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

o)

e

o)

o)

R/W

R/W

HiFaaikig

DQ BFET, =4 D HEBE

DQ BBFERIT, =4 Q fHEEE

DQ HBRET, =4l Q 1HEER

DQ HtEU T, = D 1HEER
VEHEXT, =HE

VBRI, EHIEE

VBRI, EHanitE
UEHET, BHpliEfmENaERF
VEENT, BHoEHIgE EER T
UEHET, EHRAHEE

VBRI, FEGSIFTERER, HALEMERNE

1HIEE]

fRE8

LEEERE

£ BN PR

PID f=laahELAITAYEERE

PID =8 -RFR S TRRYEERE

PID =8P H TRRYEERE

PID #=HIB&HRRYRTIR

UEET, SustiaE
SEERT, BRSNS
SEERT, BiRfEARITAE
0x022 EfF=sHIBRGY

0x023 ZFf72aHIBRET

0x024 ZFFREAUBREY

0x025 EfF=sHIBRGY



3.1.8 BBiliE1TEzL

BNFS E BN

0 BlE, EREIR
1 HiR

2,3, 4 HEEIET

5 PWM &z,

6 FREIET

7 focFBEET,
8 DQEEEERL
9 DQEBHER
10 usE

11 R

12 Ttz

13 SEEET

14 W EE AR
15 T

16 R

17 REE

3.2 CAN{IHY Rt

3.2.1 CAN #E%i5% 88

1. CAN J4F=R:

o {hEKER: 1 Mbps
o ¥UEER: 1 Mbps.
2.1D: H16 itapk, HE ox7F 2 iEiIE,

o 58U FaiFML:
v B8 FEEE.
» EEffi0: TEEE.
» HR7 AL (ESIRiE.
o {f8fu: FrERIltbtL:

v HR 7 AERBRE.
f5usn:



1. ID: 0x8001

o {FSIRMEEA O,

o Bt 1.

o HEEfUA1, RRFEME.
2. 1D: 0x100

o (SSIRMEA 1.

o Bt 0,

o &EUA0, FrRAFEE.

3.2.2 t&x{ik B8
3.2.2. 1ZBIE (UBIEE AR

uint8_t cmd[] = {0x07, 0x07, posl, pos2, vall, val2, tgel,tqge2};

EEMYE: BN 2 F1) HUE QFH) HEE 2FW) +HE QF) H 8 FHIEM.
0x07 0x07 : EiEt&Ez(, FIEHIREMDE. MEFHE (W3.1.5.1 E@E) .
PR, EE, PIEHIERAMEER, BEFTER, aFPTER,

o Y pos = 0x1234 1, posl = 0x34, pos2 = 0x12,
iR E Wl 1 i by s

o B, SAEEE (LAY val=0x8000, FoFPREl) .
o JEEE. JIfEiEH (ULET pos=0x8000 , FRTFRE) .

3.2.2.2 J5BiE

uint8_t cmd[] = {0x05, Ox13, tqgel, tqge2};

o JEEIMNE: O QFF) HE QFH) .
o 0x05 0x13: MEASEIEE, EEEMTPINMESIE. (T 3.1.5.2 HiEEd),
o EIESIE N NS, BESHER, BEPER.

o YUl tge = 0x1234 1, tgel = 0x34, tge2 = 0x12,
3.2.2.3 thEH=HRIRE (&, &E. JIAERTLIRIRER))

uint8_t cmd[] = {0x07, 0x35, vall, val2, tgel, teqg2, posl,pos2};

iEEHESIY: BN 2FH) ARE (2FH) +E QF) HE QFH) #H8FDH
1Bk

0x07 0x35: WEEHIEN, CiEEREENEEENE, FIRWKRAIE.
ARSI S4R 0x8000 FFEPRM (FTIRHIAIEREFIIERARKE) .

o %0 val = 5000, tge = 1000, pos = 0x8000 : FE<EEHNILA 0.5 t&/FOHEEE—EEER), &=
KA 0.1NM,
Y IE, EE. DEHIEES/NGER, BMEEDSLER, BFETER,

o Y1 pos = 0x1234 &1, posl = 0x34, pos2 = 0x12,



3.2.3 HHVIRZSERREEEY

1. EEENEBA VRS AR AOMMMAD CAN-FD FRIINYE— R, BEE—RIXEIE CAN ZE| 8 FHEURERAY
PR,

2. FirEb it ANINRE R ISR E S HFaRI06E. BILSTIRR. REMEBIR. xisx3i4.

3. BT CAN % 8 FTEUERIRFI, —iu CAN HRZREIRIEHEEEMR:

1. —NE1FEEM float ZAEY int32_t MENUSE.
2.3 MUHHESRY intl6_t HEEHIER,
3. 6 MBIHELRY int8_t KEREBNEE.
4. FIRERIRMAT intle_t MEABHNAME. HBE. HEEENROIRESFIEIESHERT (G E
BHE CIBSHHEBREZEESH T CAN &5 3 25 8 FHRIEIRE) .

3.2.3.1 RiXHHyRE

uint8_t tdatal[] = {cmd, addr, cmdl, addrl, cmd2, add2};

KHEENA: M addr =EBY cmd[0, 1] 4 cmd[3, 2] EEUAIEUE.
e cmd:

o Bz [7, 4] : 0001 F/~isEEX.

o 2~3{y [3, 2]: F3EH,
m 00: int8_t ZEHY,
m 01: intlé_t ZEY,
m 10: int32_t Z£HY,
m 11: float EHY,

o {k2{u [1, 0] : FHE.

= 01: — R,
= 10: ﬁﬁ\ﬁﬁ}go
11 =R,

e addr : FFUAYRENAYHELE,
TLMES A cmd , addr HHEE—ER, —XMSERUBIERESEMAREROEIE.

3.2.3.2 SRR
BRIFRENRIEIER uintl6_t

uint8_t rdatal[] = {cmd, addr, al, a2, bl, b2, ..., cmdl,addrl, cl, c2, c3, c4}

e cmd:
e EMUAI [7, 4] : 0010 FREIS.
o 2~3{ [3, 2]: TR,
o 00: int8_t A,
= 01: intl6_t &8,
o 10: int32_t 28,
m 11: float 28!,
e (K27 [1, 0] : TREE.



o 01: —gRE.
o 10: FWTMEEE.
11 =R
e addr : FFEATRENAYMELL,
e al, a2: ¥IE1, /Nmt&EIl.

o Dbl, b2: HiE 2, /higtEz(,
3.2.3.3 745l

1. BAVEEEENE. EREFAESIE.

2. \NZ17E8 excel RHPATHN: (UE. WEFRENEUEILSEIA: 01, 02, 03,

3. HUERTR], FRATETLAMIIE 01 FFIAEER 3 MR, E8E| CAN —RRA(EHR 8 FHRVEUE, m
cmd + addr HFWANFT, FTLASUIERBLRSATLAARE intl6_t K8,

4. _EFTAD omd B9T#HEJ9: 0001 1011, +7NiElA: ox17,

5. FEMIMBIE 01 FFIAEEE, &% addr /9 0x01,

CEERENEEEES uint8_t tdata[]l = {0x17, 0x01},

BT

Vi

* @brief BZELHEML

* @param id

*/

void motor_read(uint8_t 1id)

{
static uint8_t tdata[8] = {0x17, Ox01};

CAN_Send_Msg(0x8000 | id, tdata, sizeof(tdata));
}

uint8_t cmd[] = {0x17, 0x01};

RSV E: MIibE 0x01 &bFFEE, 1B 3 4 intle_t MUSTEEE (BFROIH], ik 0x01~0x03 H9ES
EFEoFRRMUE. WEMNE) | ButtaSATIRENNMNE. BE. DEEER.

e (Ox17:

o O0x17[7:4] BIHEIA 0001 : FTRIE,
o 0x17[3:2] BO—#H4IA 01 FREUESRENS intl6_t.
o 0x17[1:0] WTHHIA 11: FREUENEUS 3.

e (Ox01:

o M 0x01 HEHEFFA,
tHRGESZ &R :

uint8_t rdata[] = {0x27, 0x01, 0x38, Oxf6, 0x09, 0x00, 0x00,0x00};

e 0x27 : XIMAIEHY 0x17,

e 0x01: MItblit 0x01 FF4A.

e 0x38 Oxf6: UEHIE: 0xf638, BP -2505.,
e 0x09 0x00 : IRE#HE: 0x0009, BP 9.,



e 0x00 0x00 : FFE#WE: 0x0000, BD O,

3.2.4 B{If=1E
1712 R

1. EEHUZLE,
2. WM _EfIN3ES d stop

Vol
* @brief HLIEIL
*/
void motor_stop(uint8_t 1id)
{
uint8_t tdata[] = {0x01, 0x00, 0x00};
CAN_Send_Msg(0x8000 | id, tdata, sizeof(tdata));
}

3.2.5 RIEE]

3.2.5.1 EiEiE
1. I EEH

* @brief {7 &I
* @param id HHLID
* @param pos fyE: ¥fr 0.0001 [E, & pos = 5000 F¥Z 0.5 BEME.
* @param Jfi
*/
void motor_control_Pos(uint8_t id,int32_t pos,intl6_t tqge)
{
uint8_t tdata[8] = {0x07, 0x07, Ox0A, 0x05, 0x00,
0x00, 0x80, 0x00}%;
*(intle_t *)&tdatal[2] = pos;
*(intle_t *)&tdatal[6] = tge;
uint32_t ext_id = (0x8000 | id);
CAN_Send_Msg(ext_id, tdata, 8);
}

2. 1REEES

Vol

* @brief {EIEH

* @param id HHLID

* @param pos fuE: {7 0.0001 [, 41 pos = 5000 Fnih#] 0.5 REMAIE.
* @param JJ4

:':/

void motor_control_Pos(uint8_t id,int32_t pos,intl6_t tqe)

{

uint8_t tdata[8] = {0x07, 0x07, Ox0A, 0x05, 0x00,
0x00, 0x80, 0x00};
*(intle_t *)&tdata[2] = pos;



*(intle_t *)&tdatal[6] = tge;
uint32_t ext_id = (0x8000 | id);
CAN_Send_Msg(ext_id, tdata, 8);
}

3.2.5.2 BiE

Vis
* @brief JrsERE
* @param id HEHLID
* @param tqge Jyjli
* /
void motor_control_tqe(uint8_t id,int32_t tqe)
{
uint8_t tdata[8] = {0x05, 0x13, 0x00, 0x80, 0x20,
0x00, 0x80, 0x00};

*(intl6e_t *)&tdatal[2] = tqe;
CAN_Send_Msg(0x8000 | id, tdata, 4);

}

3.2.5.3 hE=EFIES

Vis
* @brief HNLALE - -FIW M (BOK I =6, int164Y
* @param id HHLID
* @param pos fiE: Wy 0.0001 B, Wl pos = 5000 Fr¥F| 0.5 [EITAE.
* @param val #E:. B 0.00025 #¥/#, 0 val = 1000 Fix 0.2548: /%
* @param tqe &A%
:‘:/
void motor_control_pos_val_tqe(uint8_t id, intl6_t pos,
intl6_t val, intl6_t tqge)
{
static uint8_t tdata[8] = {0x07, 0x35, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00%};

*(intl6e_t *)&tdata[2] = val;
*(intl6e_t *)&tdatal[4] = tqe;
*(intl6_t *)&tdata[6] = pos;

CAN_Send_Msg(0x8000 | id, tdata, 8);
}

3.2.6 STM32H730 TERFHIES

libelybot_can. h

#ifndef _LIBELYBOT_CAN_H
#define _LIBELYBOT_CAN_H

#include "main.h"

/% NAN FRoRABRS] */
#define INI8_NAN 0x80
#define INT16_NAN 0x8000



#define INT32_NAN 0x80000000

typedef struct

{
uint32_t 1id;
intl6_t position;
intle_t velocity;
intl6_t torque;
Imotor_state_s;

typedef struct
{

union

{

motor_state_s motor;
uint8_t data[24];
¥

}motor_state_t;

extern motor_state_t motor_state;
extern uint8_t motor_read_flag;

uint8_t CAN_Send_Msg(uint32_t id, uint8_t *msg, uint8_t len);
void fdcan_filter_init(FDCAN_HandleTypeDef *fdcanHandle);

void motor_control_Pos(uint8_t 1id, int32_t pos, intl6_t tqge);

void motor_control_vel(uint8_t id, intl6_t vel, intl6_t tqge);

void motor_control_tge(uint8_t 1id, int32_t tqge);

void motor_control_pos_val_tqe(uint8_t id, intl6_t pos, intl6_t val, intl6_t
tged;

void motor_read(uint8_t 1id);

#endif

libelybot_can. c

#include "1ibelybot_can.h"
#include "fdcan.h"
#include <string.h>

FDCAN_RxHeaderTypeDef fdcan_rx_headerl;
uint8_t fdcanl_rdata[24] = {0};

motor_state_t motor_state;
uint8_t motor_read_flag = 0;



uint8_t CAN_Send_Msg(uint32_t id, uint8_t *msg, uint8_t

{

FDCAN_TxHeaderTypeDef TxHeader;
uint8_t TxData[8] = {03};

TxHeader.
TxHeader.
TxHeader.
TxHeader.
TxHeader
TxHeader.
TxHeader.
TxHeader.
TxHeader.

Identifier = id; //%&EJ JEID

IdType = FDCAN_EXTENDED_ID; //EHY RID
TxFrameType = FDCAN_DATA_FRAME; //#iik i
DatalLength = FDCAN_DLC_BYTES_8; //#uE K%

.ErrorstateIndicator = FDCAN_ESI_ACTIVE;// %

len)

HiRIE IR

BitRateSwitch = FDCAN_BRS_OFF; //LUre)4 o], ik T2 HLCAN

FDFormat = FDCAN_CLASSIC_CAN; //% HLCANFE L

TxEventFifocControl = FDCAN_NO_TX_EVENTS;// A&k i FIFO

MessageMarker = 0; //iHEFric

/ /I B B Rk e X

for(int i

{

=0; 1 < len; i++)

TxData[i] = msg[i];

// KIBZCANTES
if (HAL_FDCAN_AddMessageToTxFifoQ(&fdcanl, &TxHeader, TxData) != HAL_OK)

{

[/ RIERWAEHE

Error_Handler();
return 1; // RBAEZAL AR R AL RN

3

return 0;

void fdcan_filter_init(FDCAN_HandleTypeDef *fdcanHandle)

{

/1 BER)

if (HAL_FDCAN_ConfigGlobalFilter(fdcanHandle, FDCAN_ACCEPT_IN_RX_FIFOO,
FDCAN_ACCEPT_IN_RX_FIFOO, FDCAN_FILTER_REMOTE, FDCAN_FILTER_REMOTE) != HAL_OK)

{

Error_Handler();

if (HAL_FDCAN_ActivateNotification(fdcanHandle,

FDCAN_IT_RX_FIFOO_NEW_MESSAGE |

{

Error_Handler();

3

FDCAN_IT_TX_FIFO_EMPTY, 0) != HAL_OK)

HAL_FDCAN_ConfigTxDelayCompensation(fdcanHandle, fdcanHandle-
>Init.DataPrescaler * fdcanHandle->Init.DataTimeSegl, 0);
HAL_FDCAN_EnableTxDelayCompensation(fdcanHandle);

if (HAL_FDCAN_Start(fdcanHandle) != HAL_OK)

{

Error_Handler();



//HAL_FDCAN_Start(fdcanHandle);

Vi
* @brief { &=
* @param id EHEHLID
* @param pos fiE: #fi 0.0001 [, &1 pos = 5000 FR¥HE 0.5 [EMINIE.
* @param FJ%HE: Ff7: 0.01 NM, &1 torque = 110 Form KN 1.1NM
*/
void motor_control_Pos(uint8_t id, int32_t pos, intl6_t tqge)

{
uint8_t tdata[8] = {0x07, 0x07, Ox0A, 0x05, 0x00, O0x00, 0x80, 0x00};

*(intl6e_t *)&tdatal[2]
*(intl6e_t *)&tdatal[6]

pos;
tge;

uint32_t ext_id = (0x8000 | id);
CAN_Send_Msg(ext_id, tdata, 8);

* @brief M
* @param id HLID
* @param vel #EE: H{7 0.00025 #¥/#, @ val = 1000 F*x 0.25 ¥%/#
* @param tqe J%H: ®fi: 0.01 NM, 41 torque = 110 F/RHAKNIEA 1.1NM
*/
void motor_control_vel(uint8_t id, intl6_t vel, intl6_t tqge)
{
uint8_t tdata[8] = {0x07, O0x07, 0x00, 0x80, 0x20, 0x00, 0x80, 0x00};

*(intl6_t *)&tdatal[4]
*(intle_t *)&tdatal[6]

vel;
tge;

uint32_t ext_id = (0x8000 | id);
CAN_Send_Msg(ext_id, tdata, 8);

/%
* @brief Jyaiiia\
* @param id HEHLID
* @param tge Jfif: Ffi: 0.01 NM, %1 torque = 110 FRHKIHEA 1.1NM
*/
void motor_control_tqe(uint8_t id, int32_t tqe)

{
uint8_t tdata[8] = {0Ox05, 0x13, 0x00, 0x80, 0x20, O0x00, 0x80, 0x00};

*(intl6e_t *)&tdatal[2] = tqe;

CAN_Send_Msg(0x8000 | id, tdata, 4);



* @brief HANUALE -3 -1 1A (R J1AE) #2540, intle!
* @param id HHLID
* @param pos fiHE: #{7 0.0001 [&, W pos = 5000 FrEF| 0.5 EMALHE.
* @param val #Z: #{; 0.00025 #/#, 1 val = 1000 £/~ 0.25 /%
* @param tge fixKHMi: iz 0.01 NM, {1 torque = 110 FoniAA4iA 1.1NM
*/
void motor_control_pos_val_tqge(uint8_t id, intl6_t pos, intl6_t val, intl6_t
tge)
{
static uint8_t tdata[8] = {0x07, 0x35, 0x00, 0x00, 0x00, 0x00, O0x00, 0x00};

*(intl6e_t *)&tdata[2] = val;
*(intl6e_t *)&tdatal[4] = tqe;
*(intl6_t *)&tdata[6] = pos;

CAN_Send_Msg(0x8000 | id, tdata, 8);

}
/:’: *
* @brief iZELHML
* @param id
:':/
void motor_read(uint8_t 1id)
{
static uint8_t tdata[8] = {0x17, OxO01};
CAN_Send_Msg(0x8000 | id, tdata, sizeof(tdata));
}

static uint8_t Fdcan_Dlc_To_Len(uint32_t dlc)

{
uint8_t len = 0;
uint8_t tab_dlc_to_len[] = {12, 16, 20, 24, 32, 48, 64};
if (dlc <= FDCAN_DLC_BYTES_8)
{
len = dlc >> 16;
}
else
{
len = tab_dlc_to_Tlen[(dlc >> 16) - 9];
}
return Ten;
}

void HAL_FDCAN_RxFifoOcCallback(FDCAN_HandleTypeDef *hfdcan, uint32_t RxFifo0ITs)
// FDCAN FIFO O [uliff %%t
{
uint8_t len = 0;
if(hfdcan->Instance == FDCAN1)



HAL_FDCAN_GetRxMessage (hfdcan, FDCAN_RX_FIF00, &fdcan_rx_headerl,
fdcanl_rdata);
if (fdcan_rx_headerl.DataLength != 0)

{
len = Fdcan_Dlc_To_Len(fdcan_rx_headerl.DatalLength);
motor_state.motor.id = fdcan_rx_headerl.Identifier; // 3RHLEHHL id
memcpy (&motor_state.data[4], &fdcanl_rdata[2], Ten - 2); // 3RELHAL
A€
motor_read_flag = 1;
}
}
}
main. ¢

int main(void)

{

/* USER CODE BEGIN 1 */

uint32_t tick_500ms = 0;

/* USER CODE END 1 */

/* MPU Configuration-———————————— -
-,':/

MPU_Config(Q);

/* MCU Configuration————————————— -
:':/

/* Reset of all peripherals, Initializes the Flash interface and the Systick.
7':/

HAL_Init(Q);

/* USER CODE BEGIN Init */

/* USER CODE END Init */

/* Configure the system clock */
SystemClock_config();

/* USER CODE BEGIN SysInit */

/* USER CODE END SysInit */

/* Initialize all configured peripherals */
MX_GPIO_Init();

MX_FDCAN1_Init();

MX_USART1_UART_Init();
MX_USART3_UART_Init();

/* USER CODE BEGIN 2 */

fdcan_filter_init(&hfdcanl);
// if(HAL_FDCAN_Start(&fdcanl) != HAL_OK)
// {



// // BB RNE

// Error_Handler();

// }

motor_control_pos_val_tqge(l, INT16_NAN, 1000, 100);
/* USER CODE END 2 */

/* Infinite loop */
/* USER CODE BEGIN WHILE */

while (1)
{
if (HAL_GetTick() - tick_500ms >= 2000)
{
tick_500ms = HAL_GetTick(Q);
//motor_control_pos_val_tqge(1l, INT16_NAN, 1000, 100);
HAL_GPIO_TogglePin(LED1_GPIO_Port, LED1_Pin);
DEBUG_PRINT("AAA");
motor_read(1);
3

if (motor_read_flag == 1)
{

motor_read_flag = 0;

DEBUG_PRINT("motor %x %d %d %d",motor_state.motor.id,

motor_state.motor.position, motor_state.motor.velocity,
motor_state.motor.torque);

}
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

}
/* USER CODE END 3 */
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