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1.4 PFRERICELER

1.4.1 DRONECAN: UAVCAN V0.9 i A R4k & 2«

ID field

Message frame

Service not message
Source node ID
cANID bits  |28]27]25]25]24]23]22]21 2019 18]17] 18] 15[ 14 13]12]11]10] a8 [7[6][5[4]3]2]1]0
Allowed values 0 1127
CAN ID bytes 3 % \ 1 0

Field name Priority Message type 1D

Anonymous message frame

. o Lower bits of message type D Service not message
Field name Priarity Discriminatar

Source node ID
caNID bits | 28[27]26]25]24 | 23] 222120 1918171615 1a[13]12] 1 ]10]a s 7 [a]s[a]s]2]1]0
Allowed values 0 0

CAN ID bytes 3 Z \ 1 0

Service frame

_ . REqUESt not response Service naot message
Field name Priarity Service type ID .
Destination node 1D Source node ID
caniDbits 2827 25]25]2a] 23] 222120191817 ] 18] 15[ 1ava]r2]11]w0] a8 [7[6][s[a]s]2]1]0
Allowed values 1.127 1 1.127
CAN ID bytes 3 2 1 0

1.42  CUBECAN: ZPMEIKF HE XL, T @A CAN 7 mi. X5 H P ki,
5 FH f7 50
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2 DRONECAN PHi#%iR (UAVCAN v0.9)

2.1 BEEE

PRI 5 2 -

® iS5 MSsE/z it (RPC) , miXd
® HE: KRANTREE, X%,

AR it P AR 2 R A

2.2CANID EX

ID field

Message frame

Service not message
Source node D
cANIDbits | 2827 [26]25[24] 23] 22]21[20[19] 18] 1716 15[ 1a]13]12[ 1110 a 8|7 |65 ]a]3]2]1]0
Allowed values 0 1127
CAN ID bytes 3 2 | 1 0

Field name Priarity Message type 1D

Anonymous message frame

. o L Lower bits of message type ID Service not message
Field name Priarity Discriminatar

Source node D

CANIDbits | 28]27 26 25]2a 23] 2221 [20 191817615 al1s[val i1 a8 |76 [s[ala]2]1]a
Allowed values 0 0

CAN ID bytes 3 2 | 1 0

Service frame
Field iz Service elD REqUESt not response Service nat message
(eld name . R Destination nade 1D Source node ID

caniDbits |28 27]26]25]24] 23] 2221 [ 20] 19 18 1718 15| 1alss]s2[ 1] e a7 |6 s [aa]2]1]0
Allowed values 1..127 1 1..127

CAN ID bytes 3 7 1 0

BIT24~BIT28: L5c4.
BIT8~BIT23: Y4 & ID.
BIT7: 0.

BITO™BIT6: NODE ID,
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2.3 Bt/ Wit

Data field of
the first and
anly CAN frame

Data field of
the first
CAN frame

Data field of the
following CAN
frames except

the last one

Data field of the
last CAN frame

Single frame transfer

N bytes of transfer payload .
MNE [0, 7] Tail byte Tail byte flags:
Start of transfer = 1
CAN frame data field S ot tametor = 1
N-+1 bytes Toggle =0
Byte 0| | Byte -1 | ByteN
Multi frame transfer
Transfer payload CRC First 5 bytes of transfer payload Tail byte
Low byte [ Hign byte P Tail byte flags

Start of transfer = 1
CAN frame data field End of transfer = 0

8 bytes Toggle =0
ByteD | Byte1 | Byte2 | Byte3 | Bytea | Byte5 | Byte6 | Byted
Next 7 bytes of transfer payload Tail byte
Tail byte flags

Start of transfer =0
End af transfer = 0

CAN frame data field
8 bytes

ByteD | Byte1 | Byte2 | Byte3 | Byted | Byte5 | Byte6 | Byted

Last N bytes of transfer payload

Tail byte
ST (PN Tail byte flags
CAN frame data field Start of transfer = 0
N+1 bytes End of transfer = 1

Byte 0 |

[ Byte n-1 [ Byte N

DRONECAN 1/} (UAVCAN VO0.9) 1) CRC F 5 ZEALYH B =k6

2.4 BETHEN

JEHR 151 8 MR T LT B, HF A AR

Start of transfer

End of transfer

Toggle

| Transfer D

Tail byte

7le|s]a]s]2]1]0

Field Bits Description

Start of transfer | BIT7(1) PRUZ MR AR R 28— Wi, 6 TS dar, 27 BUARZN 1,
T 2w, iz T BOy 1, RN 0.

End of transfer | BIT6(1) PRIRIZIURE LU 5 (1 d f — 1ot X Fifedan, 127 BUR 4N 1
T2 mife, B —hizTBON 1, R o.

Toggle bit BITS(1) S TR AL, Z T BURZON 0;
X 2w, %7 BRIz B Y, SH—wiizAiov o, R
Wy 1, Ak EE R 2%, A& AR AR o A CAN MR IR .

Transfer ID BITOBIT4(5) ZTBE LA MK 10 1 CEM T RRKERD -

ZfEN 5 ALTE, SVHEVEEDY 0 = 31 (%)
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2.5 SEHHE

Y PEEF
https://legacy.uavcan.org/Specification/4._CAN_bus_transport_layer/
THIEAAY

https://github.com/dronecan/libcanard
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3 DRONECAN MY H.

ZET FERR T B BN R, & DRONECAN MY (UAVCAN V0.9). 18 FH I 78
2. ID filiif:  message-type-ID RIfCEINSE 1D, & HALEE BIT8-BIT23.

ID DRONECAN (UAVCAN V0.9)
HE 1D BIT8-BIT23

NODE ID BITO-BIT6

s 2 BIT24-BIT28

3.1 ¥ e

(1) NODE_ID ZJ5&:

® HiH:fY NODE_ID BUE Y 2 17127,
® ] NODE_ID HU{H Ju [l /& 1~63.

® 3% NODE_ID HUE Ju [ & 1~127.

® CAN &4k |, NODE_ID ASGEAHTE], NODE_ID EAME—M, (K5 HilzE. Bifs
CERT: 1IN ER T RS 5l TR 2 )

(2) JHE IDZ)5E:

e 4R Message-type-ID T IA
RE— LR 1150 HiE > ki
REZ R 1151 HiE > ki
RE= R 1152 HiE > ki
RZDY 4R 1153 B > ki
RESFH IR 1154 B > ki
999 B > ki
B4
SR 1000 KiE > HIA
BAY TR 1160 K > HIf
PLEVHE D D& 5, MRS, (Bl &)
3.2 BHES

B4 S 1D /& 1000

TR HH BN EE T R, KR UGEIR A E E SR — B, N TSR
SRR AZE, BT AR B, S A — NS 1D,

WA IEE = NGk + NEH B4R

POPVALEISEAY AL

#define CAN_APP_PROTO_MAGIC Oxabcd
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typedef struct

{
uintl6_t magic;
uintl6_t msg_id;
uintl6_t len;

} CAN_APP_PROTO_HEAD;

Wk BT magics P9I S 1D RIS K B A ko
3.2.1 fFRE IR
MR LR BOAR LHORES, BEae b, B4 S LR E.

S S ID: ENA_ESC_STAT_REP_MSG_ID = 4670

POPNALEPSEET AL

typedef struct
{

uint32_t enable; // 0--OFF, 1--ON
} ENA_ESC_STAT REP_T;

enable = 0: JCH IR LIk
enable = 1: FIHFH ARG .
3.2.2 AT

HLRATAT 2 1l CAN #2132, FiE & it T B E, AAA 225 (CloudLink it
) o AUTIREBGATY CAN £

PG & ID: ARM_LED_CTRL_MSG_ID = 4669

PO ATERS AT ALt
struct CAN_LED_BITS { // bits  description
uintl6_t state:10; //9:0 referto ARM_LED_ STATE
uintl6_t node_id:6; // 15:10 node_id, range 0~63

union CAN_LED_UN {
uintl6_t all;
struct CAN_LED_BITS bit;

typedef struct
{

union CAN_LED_UN esc[8];  //ESC numbers, e.g. 8
} CAN_ESC_LED;
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FIUKT Mo e X

typedef enum

{
CUBECAN_LED_STATE_OFF =0, //ABC OFF

CUBECAN_LED_STATE_A_ON, //A ON
CUBECAN_LED_STATE_B_ON, //B ON
CUBECAN_LED_STATE_C_ON, //C ON
CUBECAN_LED_STATE_AB_ON, //AB ON
CUBECAN_LED_STATE_AC_ON, //AC ON
CUBECAN_LED_STATE_BC_ON, //BCON

CUBECAN_LED_STATE_A_BLINK,  //A Flash
CUBECAN_LED_STATE_B_BLINK,  //B Flash
CUBECAN_LED_STATE_C_BLINK,  //C Flash

CUBECAN_LED_STATE_AB_BLINK, //AB Flash alternately
CUBECAN_LED_STATE_AC_BLINK, //AC Flash alternately
CUBECAN_LED_STATE_BC_BLINK, //BC Flash alternately

CUBECAN_LED_STATE_ABC_BLINK, //ABC Flash alternately
} CUBECAN_LED_STATE;

ABC 0% 3 Mgt it)k], ZRiA N A—Red, B—Green, C-White.
A A PR 5 U, SseBriE R 5455
3.3 RE LK
HPIRAS B, B 4 RS, 02 RE—RE RS ZREDARETL, HE 1D 4

Al 1150/1151/1152/1153/1154, KA RMLSH, can Wi FHKER 8, AT TKE
52 7, g 17172 Dronecan LML) R T4 EIRANEN 10HZ.

AR Message-type-1D oy LN
RE— IR 1150 S_CAN_MSG_ESC_STAT1
RS B 1151 S_CAN_MSG_ESC_STAT2
WA= IR 1152 S_CAN_MSG_ESC_STAT3
RS L3Rk 1153 S_CAN_MSG_ESC_STAT4
RS IR 1154 S_CAN_MSG_ESC_STATS
TE XU

[/ PR AR (i %)
#define S_ESC_STAT1_PORT_ID ((uint32_t)1150)//H.id -> 4Nk, S_CAN_MSG_ESC_STAT1
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#define S_ESC_STAT2_PORT_ID ((uint32_t)1151)//H. i -> #MiB, S_CAN_MSG_ESC_STAT2
#define S_ESC_STAT3_PORT_ID ((uint32_t)1152)//H.if -> #MiB, S_CAN_MSG_ESC_STAT3
#define S_ESC_STAT4_PORT_ID ((uint32_t)1153)//Fii -> #I, S_CAN_MSG_ESC_STAT4
#define S_ESC_STAT5_PORT_ID ((uint32_t)1154)//H.i{ -> #}, S_CAN_MSG_ESC_STATS
//order: bit0 -> bit15

struct CAN_MSG_ESC_MODE_BITS // bits  description

{
uintl6_t esc_mode: 8;//low 8 bit
uintl6_t pwm_thr_online: 1;//0->lost, 1->online
uintl6_t can_thr_online: 1;//0->lost, 1->online
uintl6_t thr_pri: 1;//0->pwm thr first, 1->can thr first
uintl6_tresv: 5;

7

union CAN_MSG_ESC_MODE_UN

{
uintl6_t all;
struct CAN_MSG_ESC_MODE_BITS bit;
k
typedef struct
{

union CAN_MSG_ESC_MODE_UN esc_mode; //45 Hill # =,
intl6_t esc_cmd; //iHII]4E4
int16_t spd_rpm; //HEHLELH
uintl6_tresv: 8;
uintl6_t tail: §;
}S_CAN_MSG_ESC_STAT1;

typedef struct

{
intl6_t  vdc_100mv; /] BREEHE
intl6_t  irms_100ma; /1 AL RUE
intl6_t idq0_100ma;  //d-q fliFEIR
uintl6_t resv: §;
uint16_t tail: 8;

}S_CAN_MSG_ESC_STAT2;

typedef struct

{
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intl6_t alg_err;
intl6_t alg_warn;
int16_t vdqO_duty;
uintl6_tresv: 8;

uint16_t tail: 8;

}S_CAN_MSG_ESC_STAT3;

typedef struct
{

int16_t mos_temp; //mos & i &
intl6_t idql_100ma;

intl6_t vdql_duty;
uintl6_tresv: §;
uint16_t tail: 8;

}S_CAN_MSG_ESC_STAT4;

typedef struct
{

int16_t idc; //BEZ il FEL I

&
&

/1 d-q fl HL¥L
/] d-q fhfE<

int16_t cap_temp; //FHEANEE, B4 0.1 HRIKHE
int16_t motor_temp;//FHEALIREE, H47 0.1 FEIREE

uintl6_tresv: 8;

uintl6_t tail: §;

}S_CAN_MSG_ESC_STATS;

3.4 13

HIAEA LE o WiTaEMEE. LZESkIE 3 F 0 WIES, kB FEdEE.
DRONECAN W84 Nk CKIE>HD , RARMA L. CAN WM TR KERL 8, HU

FARKER 7, &5 1D DRONECAN Halyiihisl i) R #E 7 .

CAN Frame

Command

Tail Byte

29BITs message frame

Payload [0-6]

Payload [7]

LS, BEXATRIERE 4 HEIFERMITES. AT RER 7, HARMLHZ
7*8=56Bit, L& 1 4 ALHIHFIMITIR S, IBam4lm i S A 30 56/4=14Bit.

56Bit (114 T«

10




Field Name

CAN % 11 H = it
id2

id3 cmd3

BITs

|28l26|25|24

payload[3]

32[31]

payload[5]

Field Name cmd2 l id1 cmd1
BiTs |23] - |16]15[14]28] 12{11] 10 9|8|7|--- 0
Bytes payload[1]
BIT 55 B ABEENIFR: 0 NERG 14K
— BIT54-BIT52 | 2 4 i3 L% NODE ID f/Mvi#: BUETERE 0-7. WL, R4EZ 3bit 1
55, 5HE NODE ID (/M AT VLD, QiR VCEe b, I 3% 48 4
BIT51-BIT42 | 2§ 4 @B IR T484: BUATE R 0-1000
BIT 41 3 MBI R 0 AEMG 1A
U BIT 40- BIT 38 | % 3 MiE HiL i NODE ID [N 2. HUETEHE 0-7. Wi, 4% 3bit (1)
G5, 5H% NODE ID /M BAT LD, WRITE b, Mm% HE 4
BIT37-BIT28 | 5 3 MBI HiAM I 1954 HUHEIEH 0-1000
BIT 27 2 MIEAPIF R 0 AEMG 1A
— BIT 26- BIT 24 | % 2 j@iE H 1 NODE ID MM 3. HUEVER 0-7. mifum, MRHE1% 3bit i
55, 5H% NODE ID /M BAT LD, WRITE b, Mm% HE 4
BIT23-BIT14 | 5 2 J@EH A 1484 BUEVEHE 0-1000
BIT 13 B LIEIEENITR: 0 AERG 14K
— BIT12-BIT10 | % 1 & FE 1% NODE ID F/Mv 3. BUEVEH 0-7. FMug, R4EZ 3bit 1)
=Y ‘3 H & NODE ID [/ AT UL EL, W RVCES b, IR RLiZHE 4
BIT9-BITO 51 EE R THE 4 BUEEE 0-1000

TV, H1iH CAN NODE ID Ak £ LA T 71 Bl vh ) e —

M, ABEFS L E

i CAN ID EX{EJE B

CAN NODE ID 10~17 20~27 30~37 40~47 50~57

THROTTLE CHANNEL ID o~7 o~7 0~7 0~7 0~7

MOTOR INDEX 1~8 1~8 1~8 1~8 1~8
TE SUEEF R

//order: bit0 -> bit63

typedef struct

{

uint64_t chanl_thr_cmd: 10;
uint64_t chanl_node_id: 3;
uint64_t chanl_enable: 1;

uint64_t chan2_thr_cmd: 10;
uint64_t chan2_node_id: 3;
uint64_t chan2_enable: 1;

11




CAN #% C1{ FH - Aift

uint64_t chan3_thr_cmd: 10;
uint64_t chan3_node_id: 3;
uint64_t chan3_enable: 1;

uint64_t chan4_thr_cmd: 10;
uint64_t chan4_node_id: 3;
uint64_t chan4d_enable: 1;

uint64_t tail_byte: 8;
}S_CAN_ESC_CMD;

CLVU A5, {5 FL1H CAN NODE ID #%i&% B 4 20/21/22/23. A7 2 m VYNl 1E Kk
#{fi”y 1000(0x03E8)IETFIH ], Z—M@#iE S 20 (Chanl_node_id = 0) , 2 —/MlliE 2
21 (Chan2_node_id = 1) , F=/#iE 2 22 (Chan3_node_id = 2) , FPYHIE R 23

(Chan4_node_id=3) . BT

S_CAN_ESC_CMD cmd;

memset(&cmd, 0, sizeof(cmd));

cmd.chanl_enable = 1;//{# 4 %%
cmd.chan1_node_id = 0;//UCHZ H1 1 0,10,20,30,40,50
cmd.chanl_thr_cmd = 1000;//7 11454

cmd.chan2_enable = 1; //{# 4 %%
cmd.chan2_node_id = 1; //VCHC LI 1,11,21,31,41,51
cmd.chan2_thr_cmd = 1000; //i [ 1#64

cmd.chan3_enable = 1; //{#i 43K
cmd.chan3_node_id = 2; //VLHFC HLiff 2,12,22,32,42,52
cmd.chan3_thr_cmd = 1000; //# 1354

cmd.chan4_enable = 1; //{# £ %%
cmd.chan4_node_id = 3; //ULHEC HL i 3,13,23,33,43,53
cmd.chan4_thr_cmd = 1000; // 11364

E ST —A vint6d_t K/NHIZRIAR, B 8 51T, AT 7.

3.5 JH [ 19&H] G 8 B

HITFE2HIVE S 1D /2 1130

ZERRE SR

12
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Struct  CAN_CMD_BITS {
uint16_t cmd:10;
uint16_t node_id:6;

union CAN_CMD_UN {
uintl6_t all;
struct CAN_CMD_BITS

typedef struct
{

} CAN_ESC_CMD;

bit;

union CAN_CMD_UN esc|[8];

// bits description
// 9:0 cmd, range 0~1000
// 15:10node_id, range 1~63

// ESC numbers, e.g.8

ZERIR L FR /e CAN_ESC_CMD, L& Frfl L #sHlE B (RiRBIRE+ N 8 1)
AN F RS B 14 vintle_t SERKAR &, (K 10 f7 R~ 1964, BUE JE 2 0~1000,
X EIH TR /NE 0%~100%, 157 6 (R HL AT /5 1D, HUE VS &2 163,

USRS 16 B, WAKGE 2 B. TR EER] 32 #h, WIRIE 4 . VEREHIR node_id

T,
3.6 HIFE4L

Xt dronecan hill, FFEMHBIHTEH . FFEHE W T:

fBS R &5 7 1) Message-type-ID &4
T K > i 1160 0x5362ab78cd12f03aULL

TR G 8 D K > i 1130 0x5362ab78cd12f03aULL
RE— B i > Tk 1150 0x2362ab78cd12f03aULL
REZ ER i > ki 1151 0x2362ab78cd12f03aULL
RE= L i > Tk 1152 0x2362ab78cd12f03aULL
R B B > Tk 1153 0x2362ab78cd12f03aULL
RE T R B > ki 1154 0x2362ab78cd12f03aULL
RS EE@ i Tai—z %99 0x1362ab78cd12f03aULL

®E > HIf 1000

4 CUBECAN PMY A H

ORI E] T E ) CAN PRI E B RIS, X P SR, A A
H B CANID {5 F 7 /& 0x10000000~0x10000146. Ffif5 CANID & Xt :

#define CUBECAN_ESC_CMD_ID ((uint32_t)0x10000000)//fc -> esc, CUBECAN_ESC_CMD

13




CAN #% C1{ FH - Aift

#define CUBECAN_ESCO_STAT1_ID ((uint32_t)0x10000001)//esc -> fc, CUBECAN_ESC_STAT1
/1 SHIEZE 62 SHIF EHIRES—, CANID %, AR,
#define CUBECAN_ESC63_STAT1_ID ((uint32_t)0x10000040)//esc -> fc, CUBECAN_ESC_STAT1

#define CUBECAN_ESCO_STAT2_ID ((uint32_t)0x10000041)//esc -> fc, CUBECAN_ESC_STAT2
//1 SHEE 62 SHEH EHIRAST, CANID {HI%HY, thabgug.
#define CUBECAN_ESC63_STAT2_ID ((uint32_t)0x10000080)//esc -> fc, CUBECAN_ESC_STAT2

#define CUBECAN_ESCO_STAT3_ID ((uint32_t)0x10000081)//esc -> fc, CUBECAN_ESC_STAT3
//1 SHIEZE 62 SHIH LIRS =, CANID {Hi#iE, b,
#define CUBECAN_ESC63_STAT3_ID ((uint32_t)0x100000C0)//esc -> fc, CUBECAN_ESC_STAT3

#define CUBECAN_ESC_LED_ID ((uint32_t)0x100000C1)//fc -> esc, CUBECAN_ESC_LED

#define CUBECAN_ESC_ENA_ID ((uint32_t)0x100000C2)//fc -> esc, CUBECAN_ESC_ENA

#define CUBECAN_ANG_SET_ID ((uint32_t)0x100000C3)//fc -> esc, CUBECAN_ANG_SET

#define CUBECAN_ESCO_STAT4_ID ((uint32_t)0x100000C4)//esc -> fc, CUBECAN_ESC_STAT4
//1 SHIEZE 62 SHIH LHCIRADY, CANID fHiElE, Shibang.
#define CUBECAN_ESC63_STAT4_ID ((uint32_t)0x10000103)//esc -> fc, CUBECAN_ESC_STAT4

#define  CUBECAN ESC  _QUERY_STATE_ID  ((uint32_t)0x10000104)//fc  ->  esc,
CUBECAN_QUERY_STATE
#define CUBECAN_ESC _RESV_ID ((uint32_t)0x10000105)//reserved

#define CUBECAN_OPE_ID ((uint32_t)0x10000106)//fc -> esc, CUBECAN_BATCH_OPE
#define CUBECAN_ESCO_ACK_ID ((uint32_t)0x10000107)//esc -> fc, CUBECAN_OPE_ACK
//1 SHIAZE 62 SHIFMIRIENE, CANID {HiEHE, HAANE.

#define CUBECAN_ESC63_ACK_ID ((uint32_t)0x10000146)//esc -> fc, CUBECAN_OPE_ACK

4.1 i ]EH]
RUELA bR O TS, SRR 3 A 0 TS, ikl k.

4.1.1CANID EX

CANID 4 Fx CANID #ii& R E X K E | CANLIDE | T
K% EE R ] L

CUBECAN_ESC_CMD_ID | CUBECAN_ESC_CMD | 8 0x10000000 | &i=->Hf
Ele

14
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4.1.2 FAREWEE X

#define ESCx_UNUSED ((uint16_t)Oxffff)

struct CUBECAN_CMD_BITS // bits  description

{
uintl6_t cmd: 10; //9:0 cmd, range 0~1000, throttle range 0%~100%
uintl6_t node_id: 6; // 15:10 node_id, range 0~63

b

union CUBECAN_CMD_UN

{
uintl6_t all;
struct CUBECAN_CMD_BITS  bit;
b
typedef struct
{

union CUBECAN_CMD_UN esc[4];// 5l m] 5 2 %] 4 41 i
} CUBECAN_ESC_CMD;

(D—% CAN il K i% 4 HEIHTE S

D4 AF54A VAT ER;

(4 HIREAHIHIH ID AREE L,

(@Node_id 175 2 1 %1 63;

B #5452 0 3 1000, i1/ 0%-100%:
Gk R AT & ¥

DFEA BB ITAMEH, BN OxFfff, FomiZIBEAHAE .

4.1.3 RS

void demo_cubecan_send_esc_cmd(void)

{
CUBECAN_ESC_CMD esc_cmd;

uintl6_t cmd_len = sizeof(esc_cmd);

memset(&esc_cmd, 0, cmd_len);

/¥ AR TE **x/
/150 A 18] 15 R RIRTR A

esc_cmd.esc[0].bit.node_id = 1;

15
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esc_cmd.esc[0].bit.cmd = 100;

/15 1 [\ 0 5 HIEKIETE S
esc_cmd.esc[1].bit.node_id = 0;

esc_cmd.esc[1].bit.cmd = 50;

/15 2 H: AMEH
esc_cmd.esc[2].all = ESCx_UNUSED;

J/5 3 H: H) 63 S HIRIER S
esc_cmd.esc[3].bit.node_id = 63;
esc_cmd.esc[3].bit.cmd = 150;

/*** I CAN JK)Z KILREL ***/

if (cmd_len I=8)
{

return;
}

can2_send(CUBECAN_ESC_CMD_ID, (uint8_t*)&esc_cmd, cmd_len);

JE—

— It CAN Wiidse 2 Al #55i] 4 4L DR, RS UM RHL, Skl B A R 2k
T CAN Mo U SRAZ N B )\l KL, U — S J2ii] J 00 7 3% 2 i CAN i

4.2 FUITHER]

HLRATL R 58 CAN 2 D% H], i8N &% it T i E . AUTIRESBERIN N3 CAN

PEfil, R EAZHLBC BT A CAN 2], TR AIE CAN $52 IEIEEARAT RS

4.2.1CANID EX

CANID £ 7} CANID #ii& FERAHRE X FEKE | CANIDE | &R
P R AT s
CUBECAN_ESC_LED_ID R CUBECAN_ESC_LED | 8 0x100000C1 | k4% ->HiH

4.2.2 SR EE X

struct CUBECAN_LED_BITS // bits  description

{

uint16_t led: 10; //9:0  ESC_LED_STATE
uintl6_t node_id: 6; //15:10 node_id, range 0~63

16
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union CUBECAN_LED_UN

{
uintl6_t all;
struct CUBECAN_LED_BITS bit;

b

typedef struct
{

union CUBECAN_LED_UN esc[4];// i r f 2 #2414 2 e i

} CUBECAN_ESC_LED;

4.2.3 MikTHZE € XL

typedef enum

{
CUBECAN_LED_STATE_OFF =0,

CUBECAN_LED_STATE_A_ON,
CUBECAN_LED_STATE_B_ON,
CUBECAN_LED_STATE_C_ON,

CUBECAN_LED_STATE_AB_ON,
CUBECAN_LED_STATE_AC_ON,
CUBECAN_LED_STATE_BC_ON,

CUBECAN_LED_STATE_A_BLINK,
CUBECAN_LED_STATE_B_BLINK,
CUBECAN_LED_STATE_C_BLINK,

CUBECAN_LED_STATE_AB_BLINK,
CUBECAN_LED_STATE_AC_BLINK,
CUBECAN_LED_STATE_BC_BLINK,

} CUBECAN_LED_STATE;

//ABC OFF

//A ON
//B ON
//CON

//AB ON
//AC ON
//BCON

//A Flash
//B Flash
//C Flash

//AB Flash alternately
//AC Flash alternately
//BC Flash alternately

CUBECAN_LED_STATE_ABC_BLINK, //ABC Flash alternately

ABC A3 3 Mt k], ERiIAN A—Red, B-—Green, C-White.

HAEE PR S U4, SEbrfif R S g0E.

4.2.4 7~HI4ARES

void demo_cubecan_led_ctrl(void)

17
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CUBECAN_ESC_LED led;

uintl6_t len = sizeof(led);
memset(&led, 0, len);

[ FERTRAE ***/

/155 0 A: 18] 15 HIR AR TR S

led.esc[0].bit.node_id = 1;
led.esc[0].bit.led = CUBECAN_LED_STATE_A_ON;

/I3 1 [\ 0 S RIETES
led.esc[1].bit.node_id = 0;
led.esc[1].bit.led = CUBECAN_LED_STATE_B_ON;

/5 2 AEH
led.esc[2].all = ESCx_UNUSED;

/1% 3 A 7] 63 T HIAKIETR S
led.esc[3].bit.node_id = 63;
led.esc[3].bit.led = CUBECAN_LED_STATE_C_ON;

/*** I CAN JKZ KIEREL ***/
if (len 1= 8)

{

return;

can2_send(CUBECAN_ESC_LED_ID, (uint8_t*)&led, len);

4.3 fERe Lk

4.3.1CANID X

CANID %R CANID #i& IR E X FBREKE

CAN_ID 1§

37 1)

1 58 LR &S
CUBECAN_ESC_ENA_ID i CUBECAN_ESC_ENA | 8

0x100000C2

K>

18
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4.3.2 FABEWEE X

{

struct CUBECAN_ENA_BITS // bits  description

uintl6_t ena: 10; //9:0 0->disable, 1->enable
uintl6_t node_id: 6; // 15:10 node_id, range 0~63

union CUBECAN_ENA_UN

{
uintl6_t all;
struct CUBECAN_ENA_BITS bit;
L
typedef struct
{

union CUBECAN_ENA_UN esc[4];// 5. n] f 2 35 4 21 i

} CUBECAN_ESC_ENA;

4.3.3 ~EIREG

{

void demo_cubecan_enable_esc_status_report(void)

CUBECAN_ESC_ENA ena;

uintl6_t len = sizeof(ena);

memset(&ena, 0, len);
[rx AT+
/35 0 A ) 15 R IETE 4

ena.esc[0].bit.node_id = 1;

ena.esc[0].bit.ena = 1;

/35 1A 05 R RIETE 4
ena.esc[1].bit.node_id = 0;

ena.esc[1].bit.ena = 1;

/15 2 H: AMER
ena.esc[2].all = ESCx_UNUSED;

/)55 3 ;[ 63 S LA K IETE S
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if (len 1= 8)
{

return;
}

}

ena.esc[3].bit.ena = 1;

ena.esc[3].bit.node_id = 63;

/*** JHF CAN JKJE RIEREL ***/

can2_send(CUBECAN_ESC_ENA_ID, (uint8_t*)&ena, len);

4.4 RE LI

O L BBIAAR iR 0 EIREIEIRS, WRHFELRSERGS (55% 43 81 .
QM REfigE FRkIES, MR R, fReEdfs—EH ER, EREEN 10HZ.
QMR kAR LRIEA, ScMfaE i iR, iR aE il B,
@A AT LA IR 4 BRRAS SR, 40 5IAE STAT1/ STAT2/ STAT3/ STAT4.

4.41CANID EX

RE&E— Bk
CANID &K CANID #iid | ABEHWEENL | ABRKE | CANIDE | FHiTTH
CUBECAN_ESCO_STAT1_ID | 0 5H1i -3} | CUBECAN_ESC_ 8 0x10000001 | HLiff-> K#%
RE— STAT1
15 HIAZE 62 S RIRIRA—, CAN_ID (MBI, HAEE.
CUBECAN_ESC63_STAT1_ID | 63 5 HL{ - | CUBECAN_ESC_ 8 0x10000040 | HLiH-> &%
RS — STAT1
REZ B
CANID £ #R CANID fiiiR | BAEMEENX | ABKE | CANLIDME | 85
CUBECAN_ESCO_STAT2_ID | 0 5 i it | CUBECAN_ESC_ 8 0x10000041 | HLif->&i%
RE= STAT2
15 HIHE 62 SR EIIRA T, CAN_ID {HifH, Hibgng.
CUBECAN_ESC63_STAT2_ID | 63 S Hiiff I- | CUBECAN_ESC_ 8 0x10000080 | HHLIf-> &i%
RE= STAT2
WE= LR
CANID & #R CANID #iid | ABEWEENL | ABRKE | CANIDE | BHRiTTH
CUBECAN_ESCO_STAT3_ID | 0 5-H# 3§ -} | CUBECAN_ESC_ 8 0x10000081 | HLiff-> k#%
RE= STAT3

1 5HIAE 62 SHIAEIIRE=, CAN_ID {Hiils, i,
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CUBECAN_ESC63_STAT3_ID | 63 S Hii] . | CUBECAN_ESC_ 8 0x100000C0 | HHLIf-> Ki%

RIRE= STAT3
RSN R

CANID £ FR% CANID #iR | ABEWEEN | AWKE | CAN_IDE | fF47H

CUBECAN_ESCO_STAT4_ID | 0 5 HE i E3)k | CUBECAN_ESC_ 8 0x100000C4 | HLiA-> K%
RANY STAT4

15 HIHE 62 SHIN LIRIREIY, CAN_ID EHIHNY, M.

CUBECAN_ESC63_STAT4_ID | 63 S H1i I | CUBECAN_ESC_ 8 0x10000103 | HHif-> K=
HARAS DY STAT4

4.4.2 FiBGHIETE X

//order: bit0 -> bit15
struct ESC_MODE_BITS // bits  description
{
uint16_t esc_mode: 8;// Hi 5 il 155 5,
uint16_t pwm_thr_online: 1;//0 fX3& PWM J[1EK, 148K PWM i T17ELR
uintl6_t can_thr_online: 1;//0 fX3 CAN M| E %, 110K CAN JHi I TEL
uint16_t thr_pri: 1;//0 /83 PWM I 142G, 1 AA5K CAN IRk
uint16_t resv: 5;//{& B 1L

union ESC_MODE_UN

{
uintl6_t all;
struct ESC_MODE_BITS bit;
k
typedef struct
{

union ESC_MODE_UN esc_mode;// B #2 il AX DL S AH IOIR AR &
intl6_tesc_cmd; // LARMHITIES, ST 2 HH
int16_t spd_rpm; //HANLELIE, FAL rpm
intl6_t mos_temp; //mos B, {7 0.1 #KE
} CUBECAN_ESC_STAT1;

typedef struct

{
intl6_t  vdc_100mv; /] BERHEE, A7 0.V
intl6_t  irms_100ma; /] MHHEREBUE, $A7 0.1A
intl6_t idg_100ma[2];  //d-q HHHE, H4AL0.1A
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} CUBECAN_ESC_STAT2;

typedef struct

{
intl6_t alg_err; [/ R T . 0 RELHIR, 1=0 REFHR
int16_t alg_warn; [EEES Y. 0 ERTLES, =0 RREES
int16_t vdq_duty[2]; // d-q #hFE 4

} CUBECAN_ESC_STAT3;

typedef struct

{
int16_t idc;//BRZA I HLIR, A7 0.1A
int16_t cap_temp; //FLANIRAE, HAAL 0.1 FRIKHE
int16_t motor_temp;// FEHLIREE, HAL 0.1 FE K
int16_t resv;//{5 B4

} CUBECAN_ESC_STAT4;

KRR S

typedef struct

{
CUBECAN_ESC_STAT1 stat1;
CUBECAN_ESC_STAT2 stat2;
CUBECAN_ESC_STAT3 stat3;
CUBECAN_ESC_STAT4 stat4;
uint32_t statl_recv_cnt;
uint32_t stat2_recv_cnt;
uint32_t stat3_recv_cnt;
uint32_t stat4_recv_cnt;

} CUBECAN_ESC_STATUS;

CUBECAN_ESC_STATUS esc_sta[64];//%T 5 HiiH 0 % HLif 63 PR

void init_esc_sta(void)
{

memset(esc_sta, 0, sizeof(esc_sta));

void demo_cubecan_recv_esc_status(uint32_t ext_id, uint8_t *data)

{
uintl6_tidx=0;

if ((ext_id >= CUBECAN_ESCO_STAT1_ID) && (ext_id <= CUBECAN_ESC63_STAT1_ID))

{
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idx = ext_id - CUBECAN_ESCO_STAT1_ID;

memcpy(&esc_stalidx].statl, data, 8);

esc_sta[idx].statl_recv_cnt++;
}
else if ((ext_id >= CUBECAN_ESCO_STAT2_ID) && (ext_id <= CUBECAN_ESC63_STAT2_ID))
{

idx = ext_id - CUBECAN_ESCO_STAT2_ID;

memcpy(&esc_sta[idx].stat2, data, 8);

esc_sta[idx].stat2_recv_cnt++;
}
else if ((ext_id >= CUBECAN_ESCO_STAT3_ID) && (ext_id <= CUBECAN_ESC63_STAT3_ID))
{

idx = ext_id - CUBECAN_ESCO_STAT3_ID;

memcpy(&esc_stalidx].stat3, data, 8);

esc_stalidx].stat3_recv_cnt++;
}
else if ((ext_id >= CUBECAN_ESCO_STAT4_ID) && (ext_id <= CUBECAN_ESC63_STAT4_ID))
{

idx = ext_id - CUBECAN_ESCO_STAT4_ID;

memcpy(&esc_sta[idx].stat4, data, 8);

esc_sta[idx].stat4_recv_cnt++;

}
else
{
}
}
4.5 E#H LR

B St SN T R — B AR KRR B S R RIS IR R A,
1 5] 5 — VOIRAS T STAT1/STAT2/STAT3/STAT4, RZESWIE iE S % 4.4 =75,

4.5.1 CAN ID & X

CANID ZFR CANID #iR FBEMAEEN | RBKE | cAN_ID fH &5 IR
CUBECAN_ESC_QUERY_ o CUBECAN_QUERY ) X

T RIS 8 0x10000104 KIESHIA
STATE_ID _STATE

IR K2 8, WEE— uinted_t 255, bito & bite3 fLEHIH 0 = H1if 63.
24 bit A0 B, REAEUYATHIPRES, BIEASEERSW; Y bit 16, AR
YRS, HiES B RS,

B, U query_flg=OxFFFFFFFFFFFFFFFF, NI X BT B RPIRZS, AT H AR 2 (el &R
Wi E query_flg=0x1, N XA 0 SRS, RE 0 SHIASEERSM; mE
query_flg=0x8000000000000000, M| R & if] 63 5 HL AR, R 63 5 H A B & RS M,
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4.5.2 FAWEWEE X

typedef struct
{
uint64_t query_flg;//bit0~bit63 U ESCO~ESC63: 0 [AEAEMPIRE, 1 REBEWIRE

} CUBECAN_QUERY_STATE;

4.6 B2

WEE U RN T UiE W ER B E RIS A, W NODE_ID. LIS A i)
WAHE. W] MA@, iR E S

KIS S50 CAN ID #& CUBECAN_OPE_ID.

05 % 63 5 HL i [0] & CAN ID 43l /& CUBECAN_ESCO_ACK_ID % CUBECAN_ESC63_ACK_ID.
IR ¢S, AR R L BAIERT

G BESCRAE RS S A, CFRE S AL Yt E S iR S HT,
CAN &\ & B B2 Bl His BABIESE, REHRErNmiAskEE, K
il AN A

BGANSH G, BRBBEEGEAEN. BB SEIE 6 Fr, 2Rl Bi
NODE_ID. FEHLIT Al I IMEAed. AT ERERVOIRAS . RN B E k.

IR AR S R R A R S TELBARRE, 45 R AL N @R T ICE 2 25000,
TE IR R IR A AR SRR a5

4.6.1 CANID E X

CANID &K CANID iR SR sE X HBKE | CAN_IDfE | eHiTrm
CUBECAN_OPE_ID | &s#:fEfr4 | CUBECAN_BATCH_OPE | 8 0x10000106 | HLIH-> &%
CUBECAN_ESCO_AC | O ‘5 HLH#:{FE[H | CUBECAN_OPE_ACK 8 0x10000107 | HLiH-> &%
K_ID g

1 SHIAE 62 THIMIRIERIS, CANID EEBNY, ibang.

CUBECAN_ESC63_A | 63 5 HLiH##{F | CUBECAN_OPE_ACK 8 0x10000146 | HLIH-> K%
CK_ID =1

4.6.2 TBAERIETE L

/R
typedef struct
{

uint16_t cs;// i S HRAEAT, Ros BT IS B 16 R

int16_t data;//SR(EN, FRTANRESE. BaRiER, ZETEE
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uint16_t batch;//0->BANMEEL T, 1> E LS
uint16_t target_node_id;// 4 MBS I, RONERETR B, HtEREERN, ZETE X

} CUBECAN_BATCH_OPE;

/R
typedef struct
{
uint16_t cs;//fr S HAEFRT, TR el S KIS 2
int16_t src_node_id;//Z <A1 52 f¥) Hi. 1 NODE_ID
int16_t ret;//Z N EARAF S AR T TN 0 R, <0 Ran KW
int16_t data;//BLAR AR, FoREEIRIMEIE . SEEN, ZELE X

} CUBECAN_OPE_ACK;

4.6.3 CS A S BAERF & X

typedef enum

{
CS_BATCH_SET_START = 16,
CS_BATCH_SET_ESC_CAN_ID_REQ = 16,// 5 Hi i NODE_ID Z#iE 3K
CS_BATCH_SET_ESC_CAN_ID_RES,// 5 i1 NODE_ID Z:4{[n &
CS_BATCH_SET_MOTOR_DIR_REQ,// 5 HLHLJ7 [ 2 i 3K
CS_BATCH_SET_MOTOR_DIR_RES,// 5 HLHLJ7 v =% [ &
CS_BATCH_SET_THR_PRI_REQ,//5 i | 14t 56 2 5 Bk >Rk
CS_BATCH_SET_THR_PRI_RES,// 5 i | 1t e = 5 v &
CS_BATCH_SET_LED_STA_REQ,//’5 FLR/T L HERVVIRZS S H0E K
CS_BATCH_SET_LED_STA_RES,//5 HLIAT EHER VRS SR E
CS_BATCH_SET_ANG_REQ,// 5 & A5 HL.ZHE K
CS_BATCH_SET_ANG_RES,// 5 & R IEH S0l &
CS_BATCH_SET_LOCK_REQ,//5 & ¥ H XS ik R
CS_BATCH_SET_LOCK_RES,//5 & %It 2 0l &

CS_BATCH_SET_END,

CS_BATCH_GET_START = 256,
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CS_BATCH_GET_ESC_CAN_ID_REQ = 256,//1% F, 1] NODE_ID Z %1/ 3K
CS_BATCH_GET_ESC_CAN_ID_RES,//iZ H. 1 NODE_ID 4[] &
CS_BATCH_GET_MOTOR_DIR_REQ,//i FEHL 5 7] S Hid K
CS_BATCH_GET_MOTOR_DIR_RES,// 3z FEHL 7 [0 = i [0l &
CS_BATCH_GET_THR_PRI_REQ,//1EiH I 1L 5 2 2 Hi >R
CS_BATCH_GET_THR_PRI_RES,//i i [ ML Sc S m &
CS_BATCH_GET_LED_STA_REQ,//i HL AT S #0i# 5k
CS_BATCH_GET_LED_STA_RES,// 3 HLIf4T 810l &
CS_BATCH_GET_ANG_REQ,//i3 7€ 35 ML S 41 3K
CS_BATCH_GET_ANG_RES,//i & A5 W2 ¥ n &
CS_BATCH_GET_LOCK_REQ,//i & 3 RS Hii 3K
CS_BATCH_GET_LOCK_RES,//#L € I XS H nl &
CS_BATCH_GET_END,

} CUBECAN _CS;

4.6.4 CS ZPE G E
SRR BETEE
1% NODE_ID 1 %] 63
HLHLIT 7] -1 EGE 1. -1 AR R, 1 ARRIER,
IR 0 85 1. 040 pwM IlTIHESE, 1443 CAN TG,
BUBATIRZS 0% 13. HIES N 4.23 &Y,
ERAENLAE -900 £ 900, f{#-90 FEF] 90 .
e SIS 0 2i# 1. 0ARFRKRH], 1 AARATIT.

4.6.5 ~EIAREG
(1) SANHEAHIAN NODE_ID B, &% kiE N CAN ID A # AR T -

CAN ID: CUBECAN_OPE_ID=0x10000106

i 45 Fy4&: CUBECAN_BATCH_OPE

B E 15 HLIAR NODE_ID 7 10, U7 45 F (A 4 F

CUBECAN_BATCH_OPE batch_ope;
memset(&batch_ope, 0, sizeof(batch_ope));
batch_ope.cs = CS_BATCH_SET_ESC_CAN_ID_REQ;// ‘5 Hiifl NODE_ID Z:#if K

batch_ope.data = 10;//1% & F1 1% NODE_ID 4 10
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batch_ope.batch = 0;//0 7/~ ¥ B 15 & H 1

batch_ope.target_node_id = 1;//4& %€ L1 ') NODE_ID

HA 1 5HiH< RS K%, Kik CANID: CUBECAN_ESC1_ACK_ID= 0x10000108.
FL A 0] 55 i B 3k 45 /44K  CUBECAN_OPE_ACK.

CUBECAN_OPE_ACK ack;

memset(&ack, 0, sizeof(ack));

ack.cs = CS_BATCH_SET_ESC_CAN_ID_RES;// 5 Hiif] NODE_ID Z#( [0 &
ack. src_node_id = 1;//I°1 & i\ HL 1 NODE_ID A 1

ack. ret = 0;//0 R/n B N %I

//ack.data, X TESHBEIE, ZELE L.

CAN 2 3 :
MiRA | MR i 1D BHEKE A
KIERIEWT | PR HHE o 10000106 8 10 00 OA 00 00 00 01 00
HER MW | HCHE o 10000108 8 11 00 01 00 00 00 00 00

(2) #HLES A NODE_ID i, K% KIEM CAN ID At d g5 MR an T

CAN ID: CUBECAN_OPE_ID= 0x10000106

fE &5 MR : CUBECAN_BATCH_OPE

BB E CAN 2k LI AT FL AT NODE_ID Dy 10, |67 4R &5 M AR - -

CUBECAN_BATCH_OPE batch_ope;

memset(&batch_ope, 0, sizeof(batch_ope));

batch_ope.cs = CS_BATCH_SET_ESC_CAN_ID_REQ;// ‘5 Hii NODE_ID Z%§i# K
batch_ope.data = 10;// % & CAN .28 11 Fr4 i1 NODE_ID & 10
batch_ope.batch = 1;//1 F/n % B A HiH

//batch_ope.target_node_id //ftE &N, ZETLE X

B CAN 2k EAT 2 ANHAR, AR 1 SR 2 ShiE, HamE .

1 S HiEKI% CAN ID: CUBECAN_ESC1_ACK_ID= 0x10000108.
B 1 [0 42 §) 61 R 45 /01K . CUBECAN_OPE_ACK.

CUBECAN_OPE_ACK ack;

memset(&ack, 0, sizeof(ack));
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ack.cs = CS_BATCH_SET_ESC_CAN_ID_RES;// 5 Hiif] NODE_ID Z#( [0l &
ack. src_node_id = 1;//[FI 2 ¥ FE 1§ NODE_ID /4 1

ack. ret = 0;//0 "R B NI

/lack.data //XTEZHEIE, ZETLE L.

2 S H I /1% CAN ID: CUBECAN_ESC2_ACK_ID= 0x10000109.
HHL 1R [0 2 1) 6 R 45 /0 1K . CUBECAN_OPE_ACK.

CUBECAN_OPE_ACK ack;

memset(&ack, 0, sizeof(ack));

ack.cs = CS_BATCH_SET_ESC_CAN_ID_RES;// & Fi il NODE_ID Z:#[al 5
ack. src_node_id = 2;//IF1 & i HL 1 NODE_ID 4 2

ack. ret = 0;//0 KRB N %I

//ack.data //WTESHEE, ZETLE X

CAN 2 3 :
MiRA | MR M 1D BHEKE A
I RIEWT | PR B4 o 10000106 8 10 00 OA 00 01 00 01 00
R | 3w B4 o 10000109 8 11 00 02 00 00 00 00 00
R | B4 o 10000108 8 11 00 01 00 00 00 00 00

(3) iEHNHLI A NODE_ID
K2 Ki% CAN ID: CUBECAN_OPE_ID= 0x10000106
KIS RIE A LER K CUBECAN_BATCH_OPE.

BB IREL 1 5 HL ¥ NODE_ID, U F 3k 45 M AR B 2 1

CUBECAN_BATCH_OPE batch_ope;

memset(&batch_ope, 0, sizeof(batch_ope));

batch_ope.cs = CS_BATCH_GET_ESC_CAN_ID_REQ;// iZH1il NODE_ID ik
//batch_ope.data //E: S}, ZETEE X

batch_ope.batch = 0;//0 F 7~ E2HLFE 5 H 1

batch_ope.target_node_id = 1;//¥i & F i) NODE_ID

WA 1 SHiA<mEE 3%, k% CANID: CUBECAN_ESC1_ACK_ID= 0x10000108.
HH 1] (0] 2 §) 61 R 45 #01K . CUBECAN_OPE_ACK.

CUBECAN_OPE_ACK ack;
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memset(&ack, 0, sizeof(ack));

ack.cs = CS_BATCH_GET_ESC_CAN_ID_RES;// i Hi 1 NODE_ID Z4([El &
ack. src_node_id = 1;//I51 & i FL 1 NODE_ID 4 1

ack. ret = 0;//0 KN EEHU )

ack.data=1;//1 B I f) H 1 NODE_ID 2 1

CAN 3 :
PIREL | hAkER Wi ID BHKE T &
RIERIEWT | PR HHE ot 10000106 8 00 01 00 00 00 00 01 00
HUEE MW | i HCHE o 10000108 8 01 01 01 00 00 00 01 00

(4) HbEBZHH NODE_ID

K2 &i% CAN ID: CUBECAN_OPE_ID= 0x10000106.

KB RIE A LER R CUBECAN_BATCH_OPE.

RV IEEL CAN S 2R AT HL A Y NODE_ID, U 6 2R 45 M AR R AB 2 R

CUBECAN_BATCH_OPE batch_ope;

memset(&batch_ope, 0, sizeof(batch_ope));

batch_ope.cs = CS_BATCH_GET_ESC_CAN_ID_REQ;// itHiif NODE_ID ZHiE K
//batch_ope.data //EEZHIN, ZETE X

batch_ope.batch = 1;//1 F /R~ EUTE H 1A

//batch_ope.target_node_id //ftEEEE, ZETTE X

B CAN 42 o 2 AN, 4050 15 F VAR 2 5 e, AT

1 5 H1 &% CAN ID: CUBECAN_ESC1_ACK_ID= 0x10000108.
FHL A [ A2 F) 61 B 45 #494K . CUBECAN_OPE_ACK.

CUBECAN_OPE_ACK ack;

memset(&ack, 0, sizeof(ack));

ack.cs = CS_BATCH_GET_ESC_CAN_ID_RES;// iHii NODE_ID Z¥[=l &
ack. src_node_id = 1;//[FI & [f FE 1§ NODE_ID & 1

ack. ret = 0;//0 KN EEUAL )

ack.data=1;//1BX 21| f*) H5,1f NODE_ID 72 1
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2 S H I /1% CAN ID: CUBECAN_ESC2_ACK_ID= 0x10000109.
HH 1R (0] 2 1) 6 R 45 #401K . CUBECAN_OPE_ACK.

CUBECAN_OPE_ACK ack;

memset(&ack, 0, sizeof(ack));

ack.cs = CS_BATCH_GET_ESC_CAN_ID_RES;// i Hi 1 NODE_ID Z#([El &
ack. src_node_id = 2;//[F| & ftJHL 1 NODE_ID ¥ 2

ack. ret = 0;//0 KNI H TN

ack.data=2;//15 X I i) H1. 1 NODE_ID 72 2

CAN 3 :
iR | kg Wi 1D HEKE HIg
KIERIEWT | PR HHE o 10000106 8 00 01 00 00 01 00 00 00
HUEE MW | i HHE o 10000109 8 01 01 02 00 00 00 02 00
HEE MW | HHE o 10000108 8 0101 01 00 00 00 01 00

(5) BAFEAHIABENLIT
K42 K% CAN ID: CUBECAN_OPE_ID= 0x10000106
KIS RIE M LER K CUBECAN_BATCH_OPE.

Bt E 15 IR LT RO IER, B ES A AR G -

CUBECAN_BATCH_OPE batch_ope;

memset(&batch_ope, 0, sizeof(batch_ope));

batch_ope.cs = CS_BATCH_SET_MOTOR_DIR_REQ;// & HiLifi FLAL 77 1] i R
batch_ope.data = 1;//1 AR HHLJ7 7] A 1E 1]

batch_ope.batch = 0;//0 &/~ % & 18 & H 1A

batch_ope.target_node_id = 1;//4& 7€ HL 1A ] NODE_ID

R 1 5 HiA<HE K%, Ki% CANID: CUBECAN_ESC1_ACK_ID= 0x10000108.
FHL A [ 2 F) 61 45 #94K:  CUBECAN_OPE_ACK.

CUBECAN_OPE_ACK ack;

memset(&ack, 0, sizeof(ack));

ack.cs = CS_BATCH_SET_MOTOR_DIR_RES;// 5 HLif AL J7 7] S4 0l 51
ack. src_node_id = 1;//[F| & ffJHL 1 NODE_ID 4 1

ack. ret = 0;//0 R/RE N KT
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//ack.data, X TESHEE, ZETLE .

CAN -
PIREL | DAkER Wi ID BHKE T &
KIERIEWT | PR HCHE ot 10000106 8 12 00 01 00 00 00 01 00
FEL 1R [ &2 o B i g Ul 10000108 8 13 00 01 00 00 00 00 00

(6) HLEBS NHEIABEN T
“K4%Ki% CAN ID: CUBECAN_OPE_ID= 0x10000106.
KB RIE A LER R CUBECAN_BATCH_OPE.

fERBL I E CAN 28 BT F IR B Fa LT e k], U S B sl A A A o

CUBECAN_BATCH_OPE batch_ope;

memset(&batch_ope, 0, sizeof(batch_ope));

batch_ope.cs = CS_BATCH_SET_MOTOR_DIR_REQ;// & HLHLJ7 [ 2 Hik K
batch_ope.data =1;// ¥ & CAN &\ 28 L AT B I AL 7 [0 1E W]
batch_ope.batch = 1;//1 &/~ ¥ B T4 H i

//batch_ope.target_node_id //ftEZE BN, ZETLTE X

st CAN Bk B 2 AN, 0l 15 A 2 S, Aa R .

1 5 H1 %% CAN ID: CUBECAN_ESC1_ACK_ID= 0x10000108.
FEL A [ A2 ) 61 45 #494K:  CUBECAN_OPE_ACK.

CUBECAN_OPE_ACK ack;

memset(&ack, 0, sizeof(ack));

ack.cs = CS_BATCH_SET_MOTOR_DIR_RES;// 5 HHLJ [ S 4[5 &
ack. src_node_id = 1;//[FI & [fFE 1§ NODE_ID & 1

ack. ret = 0;//0 X/n B N KT

/fack.data //XTESHEIE, ZETE L.

2 S LK I% CAN ID: CUBECAN_ESC2_ACK_ID= 0x10000109.
B 1 [0 2 1) 61 R 45 /407K . CUBECAN_OPE_ACK.

CUBECAN_OPE_ACK ack;

memset(&ack, 0, sizeof(ack));
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ack.cs = CS_BATCH_SET_MOTOR_DIR_RES;// 5 L7 a1 =% &
ack. src_node_id = 2;//[FI 2 f{] HL 1§ NODE_ID /4 2

ack. ret = 0;//0 K/~ N )

/lack.data //XTEZHEE, ZELE L.

CAN 3 :
PIREL | DAkER Wi ID BHKE T &
KIERIEWT | PR HHE ot 10000106 8 12 00 01 00 01 00 00 00
FEL 1R [ &2 o il g Ul 10000109 8 13 00 02 00 00 00 00 00
HEE MW | HHE o 10000108 8 13 00 01 00 00 00 00 00

(7)  BRHCERASHLA AL T )
K2 Ki% CAN ID: CUBECAN_OPE_ID= 0x10000106.
KB RIE A LER R CUBECAN_BATCH_OPE.

Bt E 15 IR LT Oy, S B ES A AR T -

CUBECAN_BATCH_OPE batch_ope;

memset(&batch_ope, 0, sizeof(batch_ope));

batch_ope.cs = CS_BATCH_GET_MOTOR_DIR_REQ;// % HLifH AL T ) S50 K
//batch_ope.data /1S4, Z{HERE X

batch_ope.batch = 0;//0 7~ 32 HUHE & H 1

batch_ope.target_node_id = 1;//45 & HL 1A [¥) NODE_ID

WA 1 5HiHS R E (8, K% CANID: CUBECAN_ESC1_ACK_ID= 0x10000108.
FEL A [ A2 ) 61 45 #494K:  CUBECAN_OPE_ACK.

CUBECAN_OPE_ACK ack;

memset(&ack, 0, sizeof(ack));

ack.cs = CS_BATCH_GET_MOTOR_DIR_RES;// 11 FLAL 77 7] 2 £Li oK
ack. src_node_id = 1;//[F| & [tJHL 1 NODE_ID 4 1

ack. ret = 0;//0 KLU

ack.data=1;//E MBS HUE R 1, AEERABHLIT R IER

CAN i X :
PR | PR % 1D BHKE HiE
KEERENT | P REm E0g Ul 10000106 8 02 01 00 00 00 00 01 00
R | PR E0g Ul 10000108 8 03 01 01 00 00 00 01 00
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(8) LRI A I EMLIT 7]

k¥ K% CAN ID:  CUBECAN_OPE_ID= 0x10000106

K RIS AR 454K CUBECAN_BATCH_OPE.

R BCE CAN 2k BRI A AR B AL T 1 A IE ], AR SR EE i AR a0

CUBECAN_BATCH_OPE batch_ope;

memset(&batch_ope, 0, sizeof(batch_ope));

batch_ope.cs = CS_BATCH_GET_MOTOR_DIR_REQ;// #EZHLHL 7 4|2 Hik R
//batch_ope.data //EE S, Z{ETC R X

batch_ope.batch = 1;//1 &/~ 2 EUITA H i

//batch_ope.target_node_id //fit EELEU, ZETLE X

B CAN A2k 147 2 I, MBI 15 iR 2 i, A .

1 5 HLiE &% CAN ID: CUBECAN_ESC1_ACK_ID= 0x10000108.
FHL A [ A2 ) 61 45 #494K . CUBECAN_OPE_ACK.

CUBECAN_OPE_ACK ack;

memset(&ack, 0, sizeof(ack));

ack.cs = CS_BATCH_GET_MOTOR_DIR_RES;// 3L 7711 2 #( [l &
ack. src_node_id = 1;//[F| & ftJ H1.1E NODE_ID 2y 1

ack. ret = 0;//0 KR EEHUR L)

ack.data=1;//EEI B WS HE L 1, AERBHLITHRZIER

2 S LK I% CAN ID: CUBECAN_ESC2_ACK_ID= 0x10000109.
BHL U [ 2 1) 61 28 45 #4044 . CUBECAN_OPE_ACK

CUBECAN_OPE_ACK ack;

memset(&ack, 0, sizeof(ack));

ack.cs = CS_BATCH_GET_MOTOR_DIR_RES;// #HLHLJT 7S4[0l
ack. src_node_id = 2;//151 & ¥ FL 1 NODE_ID A 2

ack. ret = 0;//0 KN EEHU )

ack.data=1;//E MBI ZHUE R 1, AERHLIT R IE

CAN 3 :
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WRRE | widkX | BT BHEKE V6]
REERGEW | YW | HdEdi | 10000106 8 02 01 00 00 01 00 00 00
HOR AR | §EmT | BdlEbil | 10000109 8 03 01 02 00 00 00 01 00
R R | W | BdlEdi | 10000108 8 03 01 01 00 00 00 01 00
5 BiTidF
s AR I [A] JA 30

1 2022-12-08 V1.00 | filg

2 2022-12-17 V1.0.1 | BEIAT S A

3 2023-05-16 V2.0.0 | #%)0 CUBECAN Hril

4 2024-03-25 V2.1.0 | 340 DRONECAN P4

5 2024-04-23 V2.1l | SIS 4

6 2024-06-07 V2.1.2 | B E 1D E X

7 2024-08-08 V2.1.3 | DRONECAN PRSCIRZS LR (L K45, RAI BiifL 4a

8 2024-08-19 V2.1.4 | DRONECAN HMZFE4A TR CRIESHIED , KA Bl 4

9 2025-04-29 V2.1.8 | CUBECAN WMI (RS S48

10 2025-06-21 V2.1.9 | CUBECAN WMISZRFEE B2 IT R SHL

11 2025-09-04 V2.2.0 | EIETEIHI TS RITE S, SCRFEELL 8
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