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XHRS: BEAXHHRS] FRZA: V1.0.2 #2270 1]
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Welling

SHRBFR: Welling hEIRRIRGEF 1YL (WMC)

MHHS: BAXHRES] FRA: v1.0.2

(P e

B EE | BSA B A WA=
1. 5] FH {MOTINOVA H B 3Kz R G0 iEAE Prisl_V3r3 202110
14) #ATE, MERJE MOTINOVA R IR (5 N 25, B
Welling HINLFFA FIEE AR, 5—IKKAM;
2. BB HLIESIER 465 9 WIC,  FH BAIX 73 MOTINOVA
20220512 JiuE | RS V1.0.0
3.0 'MCJETJTH L, JHER 0DO 15 2., BCATPE s
4y WMC AFE B, A 8byte H T dhi s
5. BMS iz47{5 B+, b0 SOH {5 &
6. MIBRFTAE HMI 454
1. BALESH. BERFE. #H#HSH. LERES
20220520 FrE | B RS EL B EEE s EE 1 byte U 2 | V1L 0.1
bytes.
S — i 1. 1{%6’1%){éfi’xjﬁ%%E@Td}'%u%ﬁﬁ)ﬂ%ﬁ; VLo,
2. MR h 2k .




SCHEFR: Welling R EIRF)RGREHL (WMC)

Welling

XS : BAXHHS]

RRZA: v1.0.2

#2771 E3IM

Welling PEIRT RGBS (WMC)

1 REGHERL
WMC: HEALIEH]2% Welling Motor Controller
BMS: HihEFE R4 Battery Management System
OBC: Z# it AL On Board Computer
CDL: J#HINIEMACEF CAN Dongle
APP: FH /" #£F¢ Application

CANH

CANL

WMC BMS 0BC CDL

| UART

BLE
WIFI
LTE

APP

51 RGBEEZEOREE

2 EfEhIsGRN

AL TR Welling v B IKEN R G & A2 AR EERK A, HEH T

Welling H & IKE) RGN HALA 2 [AIEAE .
2.1 RO
PEOIZEAL: CAN2. 0A
PR 250kbps
2.2 HEmE RN
2.2.1 Hdfaiiks

PRSI 7R N, BAECL. dr S BUKREE.

. BEmiAg A unh .

2
¢

N1 €1/15 O L v VAL




welli“g NHEZFR: Welling REIRTHRGIF S (WMC) 2 fhER
YRS : EAXEERS] BRA: V1.0.2 HO7TTH BA4TH
T BEREWIEN
ik AR B iR HE B KRIAL | WiE
55 AA /5 ik LENGTH COMMAND DATA CRC FO
/\EFI:
1) WL A 0x55 0xAA, MWiEIE E N 0xFO;
2) WA AR 0x11, 5 0x16, I E4R 0x0C, (R T&INBISHE4H, FHIRYE
Bodm A Vs Kk IE i e 4
3) LENGTH fp & B K Z, HH 179, ARUEN 0x02~0xFF;
4) COMMAND N4, HH 2 AT, F1FHNGLSTFRFS, 82 F9NEE
B
5) DATA NEHEEX, KJE N LENGTH - 2;
6) CRC NIRIGAL, HH 4 775, BEWiSkFFdE, CAN ID 6 A 2yl Sk Ay = 2 6],
HEBIEER R &G — AN, HE RIS 1, RS R E R, W
CAN 1D 5 0x0712, #g#EMmwiy 55 AA 11 03 22 01 00 CRC1 CRC2 CRC3 CRC4 FO,
CRC & BRI NBHE Y 55 AA 07 12 11 03 22 01 00, 1&gt Bkl E 3
f&E N\ CRC1. CRC2. CRC3. CRC4;
7)) BHEECORIER, KA/,
2.2.2 1D 4
=2 1D S
e Target | | & WMC BMS OBC CDL
CAN 1D 0x710 0x712 0x713 0x715
—_— Target T ¥% MC BMS PBU CDL
CAN ID 0x720 0x721 0x723 0x725
- Target T ¥% MC BMS PBU CDL
CAN ID 0x730 0x731 0x732 0x735
- Target T ¥% MC BMS PBU CDL
CAN ID 0x750 0x751 0x752 0x753
2.2.3 HHEHTA

ST Sbytes MM, #2H 8N 77 oA, B EEE AIH A E K 1D
T, WRNRPTR:

®=3 HERAN

@,?% 1 e N

S ID | Bytel~Byte8 | ID ‘ Bytel~Byte8 | ID | Bytel~ByteN




Welling

SCHEFR: Welling R EIRF)RGREHL (WMC)

RS : BEAXHRS] FRZA: V1.0.2 #2771 5]
3 BENE
3.1 WIC HEFEN
<4 WC S FEX
NI T Kot Bt #TE
B Finy
ZE3E : 2bytes 0. 1km/h
L  2bytes 1rpm
HLIhZ  2bytes 1w
BEZEHL K - 2bytes 1mV
BEZL I : 2bytes 1mA
BRA: 1byte lrpm
R J1%E : Ibyte IN. m
EREE T 1A < 1byte 0-1E, 1-)%, 2151k
Bh JIR44 < 1by te 0x00: OFF
0x01: JJ7i ECO
0x02: 777 NORM
0x03: /7% SPORT
0x04: 777 TURBO
0x05: JIHiTIEA
Ox11: ¥4 ECO
0x12: B4l NORM
HHLIZITE B 0x13: EpAil SPORT
0x710 | 0x0C | 0x1020 | (Y3 OBC f ) 0x14: 345 TURBO
fe AR E)D 0x15: FRATTH A
0x22: TR
0x33: R AE
KATARZS - 1byte 0xF0-5¢, OxF1-JT
Pl 4 Tbyte 1%, JERCH OxFF
SRR 2bytes | 1km, JCRCH OxFFFFR
T : 2bytes HFE 0x00
“EYThFE: 1byte 0. 01Ah/km, TERCH
0xFF
PCB j5./& : 1bytes +40°C
SR - 1bytes +40°C
MCU I : Ibytes +40°C
FEHLERAT B 0. 1km
T2 :2bytes
FEWLERAT Is
[f] : 2byte
i 8 : 4byte 78 0x00
0x710 | oxoc | ox1104 L A R o:%éﬁz@ fﬁ(ﬁaﬂiiﬁtﬂ, 0-1F
(FFEWRRR | Ik 16 £z : W, 1k




Welling

SCHEFR: Welling R EIRF)RGREHL (WMC)

XS : BAXHHS]

kA : v1.0.2

200ms HzhK&
1%, WK E
E 1k RI%E)

0x0001:
0x0002:
0x0004:

SURYN A
IR R
AR
0x0008:: B {f3
0x0010: 3 F {3
0x0020 : 3 J& % Jk
R
0x0040:
R
0x0080:
R
0x0100:
0x0200:
0x0400:
e
0x0800:
0x1000:
e
0x2000: MCU [
0x4000 : FAE AL JEK
R
0x8000: $5 4k M
5 16 i
0x0001:MOS % %
0x0002: [T 57
0x0004 : H, % Hig 5
0x0008: il B e 2
0x0010: il BE #ifie 3
0x0020: il B e 4
0x0040 : i B e 5
0x0080: Tiil B #i % 6

FIE AR K
FE IR ALK
ik A
NTC il

BMS BZ56: 2%

Tl B ke 1
OBC #2465

0x710

0x0C

0x1240

HUHLARAS B
CIR[AIHE4)

ASCTT 4%

HEFUNTF >4 : MODEL
SN. HW. FW;
HEEEKERN 16
bytes, ZERFFN
7, BRUE 7 0x20
FW iy 2 4% 0N
Vxrxrx YYYYMMDD

0x710

0x0C

0x1305

RHULEE

CGRIFE, %
e e i S AL
L JEIRED

ASCIT #%F

READY

0x710

0x0C

0x1401

FELAS I 45 R
GRIFIFE4)

0x00: RGE1EH
0x01:BMS B2k

AL B, 07
2, 1-B%




Welling

SCHEFR: Welling R EIRF)RGREHL (WMC)

XS : BAXHHS]

RRZA: v1.0.2

0x02:0BC 254k
0x04: T B4
0x08: Ti B8
0x10: T B4
0x20: TR B4
0x40: T B8
0x80: Ti B4
0DO HFE: 4bytes | 0. lkm
ox710 | oxoc | oxl510 %ﬁ)ﬁ?ﬂ%% 0DO If[A]: 4bytes | Imin
GR A 454 TRIP HLfE: 4bytes | 0. 1km
TRIP I}A]: 4bytes | lmin
A S S o SEWRREN L
0x710 | 0x0C | 0x1720 o ASCIT #4F S 0x20
KHLIES
0x710 | 0x0C | 0x1808 | (¥sHiI%eEHl | ASCII F4% SHUTDOWN
HIRI%ED
Rk, BMS
BMS 7E 2 A5
0x712 | Ox11 | 0x3009 ﬁ;giﬁﬁ ASCIT F4% HANDSHAKE
51
it BMS 3
ID (FEFKIE,
0x712 | Ox11 | 0x3100 3 ] o
RREAIw)
77 i) BMS 152 5645
(EFRIE,
0x712 | Ox11 | 0x3200 P
fF1)
1 BMS Wit 3
)5
0x712 | Ox11 | 0x3300 | (FEBhK%E, i
B3R [H] B
51
Rik4 0BC
OBC 7EZE A5
0x713 | Ox11 | 0x5009 %Egigﬁq& ASCIT F4% HANDSHAKE
5 1)
5] 0BC 438
D
0x713 | Ox11 | 0x5100 R i
B3R [F] B A




we"il‘lg XHERTR: Welling R EIREN RGBS (WMC) 2
XHRS: BEAXHRS] RRA<: V1.0.2
=1
75 1) OBC R B gy
(EFEIE,
0x713 | 0x11 | 0x5200 jzjﬁili &
B3 [m] BER
=1
iE A Amfe 4
0x713 | 0x0C | 0x5303 : ASCIT F4% ACK
(IR [A]$84)
LiEENING lem
K :1byte
JB B by te 1-Z2f1, 2-1FE%, 3-
iR [A] OBC F & 5RE)
0x713 | 0x0C | 0x5408
b * * K B3 : Ibyte Lkm/h
JEHKA0A : Ibyte +10cm, HH5HE
B 7177%  1byte 1-2
Fi8E : 3bytes 78 0x00
K% CDL
iR A
0x715 | 0x0C | 0xA408 | %H 4 8bytes ASCIT
GR[F$E4)
72T - 8bytes ASCIT, Ox2F 4577,
ToRIA T 0x20
EEER A2 P M 8byt ASCIT, Ox2F 45w,
0x715 | 0x0C | 0xA520 ﬂ . FeH:8bytes RS R
GR[F$54) TCROBETE 0x20
A2 H ) 8bytes | ASCIT, YYYYMMDD
P i 8bytes WELLING.
T
A= Q" » LESRTE N OX2E, K
0x715 | 0x0C | 0xA610 | F4&5H 1 ASCIT 4% SOE3E 0420
L 5= X
GREE4) $
S Tan
E%XT?’%% » LES R 0x2E, T
0x715 | 0x0C | OxA710 | F75H: 2 ASCIT 4% SOETE 0420
L 5= X
GREHE4) $
S Tan
e LA » LESRE N OX2E, K
0x715 | 0x0C | 0xA810 | F45H: 3 ASCIT 4% SOE3E 0420
L 5= X
GREHE4) $
8 e 4 X
0x715 | 0x0C | 0xA903 ASCIT 544 ACK
GE[lE4) o
R Al {7 s 4a Slif bk 4byt
BIEMFRRAG | KL Abytes |yt gttt
0x715 0x0C | OxABS8 | ‘EHCUAFIZETR | ShdkiHhht:4bytes 198 1, H75 OxFF
" s NI ) X
Huhk O E s e 128bytes
st 4: 2bytes 1-65535
LA fER iH:2bytes 0.1 mOh
0x715 | ox0C | oxpaze | 2T L 2bytes .
R [A$84) d fhHLK  2bytes 0.01 uH
q i F R 2bytes 0.01 uH




w ellil‘l g XHERR: Welling PEIRFNRGEFE 7L (WC) B
MRS : BEAXHRS] RRZAS: v1.0.2 H2771 EIW
TKHEART 0.001 mWb
B 2bytes
Id f KB :2bytes | 0.01 A
1d /M : 2bytes | 0.01 A
AUE#ETE  2bytes 1 rpm
HET)Z  2bytes 1w
RSE I 2bytes | 0.01 A
AiGE HL & < 2by tes 0.1V
i 2bytes 10" kg#m’
T KEETE  2bytes 0.1 Nm
i EE : 12byte 78 0x00
1% 2bytes 1 cm
L AL 5] 0.1
k. 2bytes
B 71 KR 1 km/h
i#: 2bytes
HEAT AR 1 km/h
i# : 2bytes
0x715 | 0xOC | OxB318 | %4 (51 %§ﬂ:§51T§&:2bytes !
JE A #E T $:2bytes | 1
W75 % 1 4% B 2 bit AR LAY
= :2bytes REIBh T2k, Bk
PR HIRER 1-5 4
75 % 2 % 2 bit A 1 MEAL
F:2bytes HIBh JJHH 2R, HAKE]
ERIRER IR 1-5 1
FiBE : Sbytes 78 0x00
fr B AL R AR E Q14
H:2bytes
FrEAL AR AETE | Ql4
H:2bytes
WA FLYAL < 2bytes 0.01 A
HLL ORI 0.01 A
{8 :2bytes
B R R ORE | 0.1V
0x715 | 0x0C | 0xB420 | ##I2esS% {H: 2bytes
B R R ORY | 0.1V
{H : 2bytes
R T PR A R 1 rpm
{H : 2bytes
i P DR AP 1 Ce
{H : 2bytes
T FE PR AP 1 Ce

{8 : 2bytes




Welling

XHERFR: Welling hEIXEN RGBS 78 (WMC)

MHHS: BAXHRES]

RRZA: v1.0.2

1 BRI 3 1)
{H: 2bytes
FiES : 12bytes

1 Ce

7 0x00

0x715

0x0C

0xB528 | fLIEKZs S 40

TR %
mifH :2bytes
JIEAR IR I %
MfE 1:2bytes
JIEAR IR I %
HSAH 2:2bytes
JIEAR IR D %
AAH 3:2bytes
TR RS R F
i{H :2bytes
SRR IR i K
¥ :2bytes

55— Wi B R RN
HAH : 2bytes
BB R
£E/H : 2by tes

55 i BOR R N
#fH : 2bytes

55 B BUR R RCR
£5/H : 2bytes

S =B BUE AR N
#HH : 2bytes
=P BUR R SR
4 {H : 2bytes
SRR B R N
#HH : 2bytes
VAR B R
HEAH : 2bytes
AN A — BBk
L 2bytes

L AT S s — B bk
T 2bytes
kY : 8bytes

Q12

Q12

Q12

Q12

Q12

0.1 Nm

0.1 Nm

Q12

0.1 Nm

Q12

0.1 Nm

Q12

0.1 Nm

Q12

H 7 0x00

0x715

0x0C

0xB64C | B 1%

ESUY=EIb

75 :2bytes
AT BN

75 :2bytes

By 73 %% 5 i 2k S
F:2bytes

By At 2 g
‘F:2bytes

0.1

0.1

B TR £
1-15
BT £
1-5

TR WE
H£277T E10W




Welling

SHRBFR: Welling hEIRRIRGEF 1YL (WMC)

B WE

MHHS: BAXHRES]

RRZA: v1.0.2

H27I FNM R

SR

%. a:4bytes
SR

%. b:4bytes
SR

%. c:4bytes
SR

%. d:4bytes
RS0

%. a:4bytes

RS AT

. b:4bytes

RS A0

£%. c:4bytes

RS AT

2. d:4bytes

B a5 s

{H : 2bytes

Bifs k]

{H : 2bytes

J& BT G Y
1 2bytes

JE B0 RSk | 1
¥ 2bytes
SRR RPN A | 1
Bk 2by tes

0.1 Nm

0.1 Nm

Q14

0x715

0x0C

0xB74C | {5 E

iR FE 8 : 2bytes 1 rpm
Frid i K H 0.01 A
i 2bytes

2RIk BRI JE 51 0. 1km
{8 :2bytes

R TR PR 157 11 B 0.1 km
{8 :2bytes

i : 18bytes 78 0x00
FFHLIREL : 2by tes 1

{§i A H: 2bytes | 1 min
A L: 2bytes | 1 min
NTC JRZ e kdi i | 1 Ce

Bl 2bytes
NTC iR AR/ | 1 Ce
KI5 : 2bytes
(FEESORITRI AN/ 1
1 :2bytes
BAF R AR K 1




Welling

SHRBFR: Welling hEIRRIRGEF 1YL (WMC)

B WE

MHHS: BAXHRES]

RRZA: v1.0.2

H2700 F12 ]

H:2bytes

I iR R IR

i 2bytes
BB 2by tes
BRAHIEL: 2bytes
LR REL: 2by tes
RIEREL: 2bytes
B G IN X
H:2bytes

S THEE 1:2bytes
S THEE 2: 2bytes
S THEE 3:2bytes
“FYTHFE 4:2bytes
PR TFE 5: 2bytes
0DO HLFE H:2bytes
0DO HLFE L:2bytes
ODO IFf[A] H: 2bytes
ODO IFFJE] L:2bytes
TRIP H#% H: 2bytes
TRIP HF% L:2bytes
TRIP I [A] H: 2bytes
TRIP I [A] L: 2bytes
JIFEAR IR AR s I
¥ 2bytes

FE AL IR s s e
¥ :2bytes

T AL AR R I
¥ :2bytes

A B AL IR A s
¥ :2bytes

i : 16bytes

—_ = = e

.01 Ah/km
.01 Ah/km
.01 Ah/km
.01 Ah/km
.01 Ah/km
1 km

1 km

min

78 0x00

0x715

0x0C

0xB832 | k4025

P A4 2bytes
iduSeyiy Sl
Bl EEHL. MTB.
CTB) :2bytes
(VABIN:E

7 2bytes
Ry R

W 2bytes

T LN 8

m: 2bytes

10 & : 2bytes

HAL A2 ) S iy

Y5 2bytes




Welling

XHERFR: Welling hEIXEN RGBS 78 (WMC)

B WE

XS : BAXHHS]

RRZA: v1.0.2

H 2701 F13 W

HL U A5 ) 2
m:2bytes
TR A ] A T
W 2bytes

LESuEIN ik
m:2bytes
IERIE : 2bytes
JHOE R  2by tes
PWM & K 5=

b : 2bytes

PWM7 BeAD) LBk
R : 2bytes
T PR e

{H : 2bytes

Ih# Error:2bytes
T2 R e
PI:2bytes
FiiE4 : 16bytes

3.2

&5 BMS sp S FEX

m | #mR [ aex | wm | Koh B &TE
I ¥4

HLJE : 2bytes ImV

“EYIEIR : 2bytes ImA, H&FH, s
N, FENIE

Tl A5 2bytes ImAh

WS4 8 2bytes | 1mAh

HLO L < Iby te +40°C

A HLE : 1byte 0~100%

BATIRA : 1byte 0x00 : KRR

o7 T o R (010 Eaftﬂiz‘sﬁ%% (P for sl ) 0x01: FEHLBRIEN
GE4GIE R D) 0x02: T4

0x04: T ¥4
0x08: T ¥
0x10: T ¥4
0x20: T ¥4
0x40: T ¥4
0x80: Tl ¥4

SOH: 1byte 0~100%

i ¥4 : bbytes 78 0x00

Bmﬁh%: = 16 7 ‘ el O
0x720 | 0x0C | 0x1204 | (fFLEMFERT | 0x0001: 7oL | . .
200ms HFK | s o Lo




Welling

SCHEFR: Welling R EIRF)RGREHL (WMC)

B HE

XS : BAXHHS]

kA : v1.0.2

H 2700 F14 ]

S EPSE]
f#1ERIE)D

0x0002 : Ji HL A &
R
0x0004: 78 HLIL 7
R
0x0008: Ji HL i 77
B
0x0010: 7 H 7 I
B
0x0020: 78 B IR
R
0x0040 : Ji¥ B, 7= I
R
0x0080 : i HL K
"l

0x0100:MOS ik 2
i

% 16 17 :
0x0001: — &% ik
AR
0x0002: 78 HLL 7
R
0x0004 : % 4% R dr
0x0008 : it A3
0x0010: i 78 {54
0x0020 : JEHLA IR

(SiA
0x0040 : Ji¥ H, = i
(SiA
0x0080: 78 HAAE
(SiA
0x0100: 78 HL, &1 i,
(SiA
0x0200: 7% F MOS
i
0x0400: 78 FEL MOS #k
i
0x0800 : ik & % J&&
A e
0x1000: — 23Tt
“h
0x2000: — 23Tt
(Sia

0x4000: AFE [
0x8000: MCU &




w ellin g XHEZFR: Welling R EIRFN RGBS L (WMC) B
YRS : BEAXHSRS] BRAS: V1.0.2 #2771 E157
WA 3s B
KHLFES W B BELR RN T
(EBRIE, 50mA . CAN 2428 7= A
0x720 | 0x0C | 0x1308 ?Exjﬁffli e ASCIT F4% ";E _ ’%1'}
FI| 3 [A] B8 £ it Kr4E 30min J5, $UT
=1k 9% 3% SHUTDOWN, ZER
s J&, MU %
HLYBIEE 1D
0x720 | 0x0C | 0x160C ID:12byt SRS 1
X X0C | O GRS 4) ytes ARG
CEMEY R
0x720 | 0x0C | 0x170C RUSTD: 12byt
X x0C | Ox GREljg4y | Tl 12bytes
RIEZE WMC
TE LRI Bt .
0x721 0x0C | 0x3005 ASCIT F7% READY
X X X (J‘BIEH’E'/%\) AT
3.3 OBC Ao FEN
%6 0BC S FENX
| B [ &dF | ok HUmE: P
iy
OBC #p# 1D .
0x730 | 0x0C | 0x120C R4 ID:12bytes NEAIHERE 1
OBC #2560 .
0x730 | 0x0C | 0x130C RUHD: 12by t
X X X GBI 4 RO A ytes
KMLE X
0x730 | 0x0C | 0x1405 X ASCIT 4% READY
CACERD)
RIEL WIC
Bh J1R447 : 1byte 0x00: OFF
0x01: J3%E ECO
0x02: JJ%E NORM
0x03: JJ%E SPORT
0x04: 3% TURBO
0x05: JIFETIEA
251l g4 Ox11: 45 ECO
ox731 | oxoc | oxs00p | M BALIES X B
CER &) 0x12: 545 NORM
0x13: E@#M SPORT
0x14: E@#0 TURBO
0x15: BRSHiTiER
0x22: TR
0x33: FREM
KATIRZ : 1byte 0xF0-5%, OxF1-JF
TE LRGN S X
0x731 0x0C | 0x3105 ASCIT F7% READY
* * * GE[lE4) T
OBC &I &
0731 | Oxll | 0x3300 | o R




Welling

SCHEFR: Welling R EIRF)RGREHL (WMC)

XS : BAXHHS]

RRZA: v1.0.2

(FEBEIE, i
P EY R ling
{51k

0x731

0x16

0x3408

OBC B H &
£
(EFRIE, &
FIIR [A] S5 A
{1k

JEAKAWAME : byte

Ja s by te

Bh 7177 % - 1byte
FiBE :6bytes

BRER, HA7 lem,
+10. Ocm

1-Z2f, 2-1E%, 3-
SHE

1-2

7 0x00

0x731

Ox11

0x3500

OBC & 1517 [
HE R
(EFNKIE, 1T
B3R (5] SR N
1)

0x731

0x16

0x3605

OBC ¥ % FEAL
TRIP 15 B (3]
KAk, Y3 =]
BB {5 1)

ASCIT 4%

CLEAR

0x3900

OBC 2 HL HLATLAR
ENESS

3.4

#=7 CDL HSFENX

| Bt | adF hie | Kot Bt #TE
Ri&% WMC
A RS
0x751 | Ox11 | 0x1000
fith 2 B
SPNCER IR L
0x751 | 0x16 | 0x1108
fidh % B
=
ox751 | 0xl1 | oxizoo | o EALEA
(=R
A H E AT
0x751 | 0xI11 | 0x1300 1
RS
EYNENSE \ SERFF N 0x2F,
0x751 | 0x16 | 0x1410 | 7 Eifi><kT ASCIT 2% GRTTR 028, T
BT RUHFE 0x20
A H E AT
0x751 | 0x11 | 0x1500
TR 2
= EMXn . LER N 0x2E,
0xt51 | Oxt6 | oxt610 | o HEXTcer sy GORAEN Ox2E, R
BT E 2 RUHFE 0x20
A H € AT
0x751 | 0x11 | 0x1700
R TR 3
EYNSV '@ SEHRFF N 0x2E,
ox751 | ox16 | oxisto | S HEXThcory sy ARAEN 028,
TR E 3 RBURF 0x20

B e
H2700 F16]




Welling

XHERFR: Welling hEIXEN RGBS 78 (WMC)

YRS : EAXEERS] R : v1.0.2
EYN T i e
0x751 0x16 | 0x1901 'f{ AL LA TAE#EA: 1byte 0-iz17, 1-BE
i
P
0x751 | 0x11 | 0x1E0O ;Z—JEEM%E
EAQ;\
e —
0x751 | 0x11 | 0x1FOO ;fwﬂi’m
EAQ;\
BRI R
0x751 0x11 | 0x2100 X
i 2% R
=t Model
S L Mode o LERTE N Ox2E, T
0x751 0x16 | 0x2210 | AXHEAEF=RG | ASCIT 4% N
- ROIEFE 0x20
HN)
5 SN
SRS L LESRE N 0X2E, K
0x751 0x16 | 0x2310 | (AXfHEAEF=Rg | ASCIT F°4%F N
. AT 0x20
EPN)
P27 - 8bytes ASCIT, Ox2E 457§,
- N ToRAFE 0x20
SAEFER AP 1 : 8by tes ASCIT, Ox2F ZEi
0x751 | O0x16 | 0x2420 | ({UAAE7=7s oY o o
=0 FERLIE AR 0x20
- P2 H W :8bytes | ASCIT, YYYYMMDD
P2 8bytes | WELLING.
0x751 0x16 | 0x2505 | Efrfg4 ASCIT 45 H RESET
0x751 0x16 | 0x2605 | RZiER: ASCIT #4557 H CLEAR
0x751 0x16 | 0x2708 | ik & ASCIT 45 H RECOVERY
B JIR447 : 1byte 0x00: OFF
0x01: J3%E ECO
0x02: JJ%E NORM
0x03: JJ%E SPORT
0x751 0x16 | 0x2802 | #iig4
X X p L 0x04: 77%i TURBO
0x22: HEATHE
0x33: FREREL
KITIRA - by te 0xFO-3%, OxF1-JF
B i
0x751 0x16 | 0x2C01 XE;EML%L B4 1byte 5~100
Harte
15 i osfe LG HHE : 4byt S <
0x751 ox1l | oxop08 %Eﬂﬂ%%ﬁa iRt dbytes T2 B K]
E M s gE AL dbytes 128Bytes
e
0x751 | Oxl1 | Oxzpo0 | VTSI
0x751 0x16 | 0x3909 | Jjs{5EiEk% | ASCII LOG CLEAR
0x751 Ox11 | 0x3A00 | HEEX Zik(zE
EfifbrE 2bytes | O-ANAHilE, 1171
, M8 2bytes 1-65535
0x751 0x16 | 0x3B28 | EANLiA(EE
* * . TN SIA HLFH : 2bytes 0.1 mOhm
d Fh R 2bytes 0.01 uH

TR WE
#2277 E1TH
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XHERFR: Welling hEIXEN RGBS 78 (WMC)

B WE

MHHS: BAXHRES]

RRAS: v1.0.2 #2771 18 W
q FliHLER : 2by tes 0.01 ul
TKHEAR T 0.001 mWb
BE:2bytes
Id f KB :2bytes | 0.01 A
1d f/MHE : 2bytes | 0.01 A
AUE#ETE  2bytes 1 rpm
HET)Z  2bytes 1w
BSE I 2bytes | 0.01 A
AiGE HL & < 2by tes 0.1V
& 2bytes 107" kg*m’
B RFESE  2bytes 0.1 Nm

T8 0:12byte

78 0x00

0x751 0x11 | 0x3C00 | BEHUEEZE SR
ffEbRE  2bytes | O-ANf70, 1-1E6k
4% 2bytes 1 cm
HLE 15 5)) 0.1
Et:2bytes
B 715K R 1 km/h
i#: 2bytes
HEAT B AR 1 km/h
i#: 2bytes
0x751 | 0x16 | 0x3D1A | ENBEE(FEE | ATA AL T £ 2bytes | 1
Ja A% T #:2bytes | 1
e 2 bit /AR 1 MY
5 :2bytes REIBh T2k, B
Bl 1-5 14
VANE S 2 bit /% 1 AMREfAL
F:2bytes HIBh JJHH 2R, HKE]
ER IR R 1-5 B4
FiBE :Sbytes 78 0x00
0x751 | 0xi1 | ox3poo | RIS
£
ffitrE  2bytes O-AN1F4, 1-171
P BRI E Q14
A :2bytes
MERERYTE | Q4
A :2bytes
0x751 oxls | %5)\??$U%§%3 WEAE BV < 2by tes 0.01 A
£ FL I (3 R 0.01 A
{H: 2bytes
B R AR | 0.1V
{H: 2bytes
A R RS | 0.1V

{H:2bytes
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XHERFR: Welling hEIXEN RGBS 78 (WMC)

XHwmS: BEAXHHS] FRZA: V1.0.2 H27TH E19F
R ORI ] 1 rpm
{H: 2bytes
ORI ) 1 Ce
{H: 2bytes
I FE ORI I IR 1 Ce
{H: 2bytes
1 FE B 3 1) 1 Ce
{H: 2bytes
TR - 12bytes 78 0x00
0x751 | o0x11 | oxdooo | o FeRES
4
0x751 | 0x16 | 0x4104 Eﬁ)fzjfﬁ¢§ﬁg bﬁi%#ifﬁg%:2ytes !
e br e E IN#AE : 2bytes 0.1 Nm
TEfEbrE  2bytes | O-ANIEfE, 1-174k
AR AR — Rk | 1
0x751 | ox16 | Oxagop | 2 NPOEEZ | i2bytest
H TR R — K | 1
L 2bytes
FiBE : Sbytes 78 0x00
By 73 4% th 4 g 1
L . 5 :2bytes
0x751 | Ox11 | 0x4304 | &i#jEh 1% B B 1
‘Z:2bytes
Fhgbr i 2bytes O- AT, 1-174if
Tl 3 51 0.1
75 2bytes
AL Bl 0.1
75 2bytes
By 77 %% 5 th 4 Jw Bh 715 th 2k g
‘5 :2bytes 1-15
By 77 5 4 ith 2% G Bh 7750 th 2% 2w 5
‘5 :2bytes 1-5
0x751 0x16 | 0x444E | 5B 1SH

B e
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MHHS: BAXHRES]

RRZA: v1.0.2

RS AT

. c:4bytes
RS0

#. d:4bytes
AN Er]

{H: 2bytes

B/t b

{H: 2bytes

J& BN ELALE Y
B 2bytes

Ja Bl R EEA Ik i
H:2bytes

TR NS B B A
ik E: 2bytes
FRIEFEIH  2bytes
SpiS=INGl

Uit :2bytes

ZE PRI i 5 5
{H : 2bytes

2 T8 PR 5 L
{H : 2bytes

il : 18bytes

0.1 Nm

0.1 Nm

Q14

1 rpm
0.01 A

0. 1km

0.1 km

7 0x00

0x751

0x11

0x4500

AR D
ZH

0x751

0x16

0x4634

YN AN
ZH

Fhiitn it  2bytes
B4 2bytes
HPREATHER (1
Hl. %L, MTB.
CTB) :2bytes

7 B AR

i :2bytes
UL 55 4
2% - 2bytes

o e AL 0 2

m: 2bytes
155 : 2bytes
FELJL P £ il 4
% : 2bytes

HL A 1 4%

0-AFE i, 1171
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SCHEFR: Welling R EIRF)RGREHL (WMC)

XS : BAXHHS]

RRZA: v1.0.2

iR 2bytes
TR R  2bytes
PW i K 5E

b : 2bytes

PWM7 Bl 1Bt
IR/ {E : 2bytes
L

{H: 2bytes

Ih# Error:2bytes
Th A R e
PI:2bytes

T4 : 16bytes

T CDL RIE A 15 2 34% UE T 200ms Ki%, FHA & )4 2 W3R B 145 BB

B s (2 1EKIE, HAIRIEEH

e A
(I E{/?\

BB 1s {5 12 R3%
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: Welling FEIRFHRGEF M (WNC)

XHHS

o BEAMHHRS]

RRZA: v1.0.2

4 Mi51: CRC32 HE 5%

4.1 CRC32 ITEZIMAE
uint32 t Crc32Table[ 256 ] =

{

0x00000000,
0x1A864DB2,
0x350C9B64,
0x4593E01E,
0x6A1936C8,
0x709F7B7A,
0x8B27C03C,
0xB7A96036,
0xD4326D90,
0xCEB42022,
0xE13EF6F4,
0x3D044B19,
0x128E9DCF,
0x0808D0O7D,
0x6B93DDDB,
0x571D7DD1,
0xACA5C697,
0xB6238B25,
0x99A95DF 3,
0xE9362689,
0xC6BCFO5F,
0xDC3ABDED,
0x7A089632,
0x46863638,
0x251D3BIE,
0x3F9B762C,
0x1011AO0FA,
0xF8AD6D6O,
0xD727BBB6,
0xCDA1F604,
OxAE3AFBA2,
0x92B45BA8S,
0x5D8A9099,
0x470CDDZB,
0x68860BFD,
0x18197087,
0x3793A651,
0x2D15EBE3,
0xD6AD50A5,

0x04C1

1DB7, 0x09823B6E,

0x1E475005, 0x2608EDBS,
0x31CD86D3, 0x3C8EAQOA,
0x4152FDA9, 0x5F15ADAC,
0x6ED82B7F, 0x639B0ODA6,
0x745E66CD, 0x9823B6EO,
O0x8FE6DD8B, 0x82A5FB52,
0xB3687D81, 0xAD2F2D84,
0xDOF37027, 0xDDBO56FE,
0xCA753D95, 0xF23A8028,
OxESFFEB43, 0xESBCCDIA,
0x39C556AE, 0x278206AB,
0x164F8078, 0x1BOCA6AL,
0x0CCICDCA, 0x7897ABO7,
0x6'52C06C, 0x6211E6BS,
0x53DC6066, 0x4DIB3063,
0xA864DB20, 0xA5S27FDF9,
0xB2E29692, 0x8AAD2B2F,
0x9D684044, 0x902B669D,
OxEDF73B3E, 0xF3B06B3B,
0xC27DEDES, 0xCF3ECB31,
0xD8FBA05A, 0x690CEOEE,
0x7EC98B85, 0x738AADAC,
0x42472B8F, 0x5C007B8A,
0x21DC2629, 0x2CIFO0FO,
0x3B5A6B9IB, 0x0315D626,
0x14D0BD4D, 0x19939B94,
0xFCoC70D7, 0xE22B20D2,
0xD3E6A601, 0xDEA580DS,
0xC960EBB3, 0xBD3EBDTE,
OxAAFBE615, 0xA7BS8COCC,
0x9675461F, 0x8832161A,
0x594B8D2E, 0x5408ABF7,
0x43CDCO9C, 0x7B827D21,
0x6C47164A, 0x61043093,
0x1CD86D30, 0x029F3D35,
0x3352BBE6, 0x3E119D3F,
0x29D4F654, 0xC5A92679,
0xD26C4D12, 0xDF2F6BCB,

0x0D4326D9, 0x130476DC,
0x22C9F00F, 0x2F8AD6D6,
0x384FBDBD, 0x4C11DB70,
0x5BD4B01B, 0x569796(C2,
0x675A1011, 0x791D4014,
0x9CE2AB57, 0x91A18DS8E,
0x8664E6ES, 0xBE2B5B5S,
0xA9EE3033, 0xA4ADI6EA,
0xD9714B49, 0xC7361B4C,
0xF6FBIDIF, 0xFBB8BB46,
0xEC7DDO2D, 0x34867077,
0x23431B1C, 0x2E003DC5,
Ox1FCDBB16, 0x018AEB13,
0x7C56B6B0, 0x71159069,
0x66D0FB02, 0x5E9F46BF,
0x495A2DD4, 0x44190B0D,
OxA1E6EO04E, 0xBFA1B04B,
0x8E6C3698, 0x832F1041,
0x94EA7TB2A, 0xEOB41DE7,
0xF771768C, 0xFA325055,
O0xCBFFD686, 0xD5B88683,
0x6DCDFD59, 0x608EDB8O,
0x774BBOEB, 0x4F040D56,
0x58C1663D, 0x558240E4,
0x285E1D47, 0x36194D42,
0x07D4CB91, 0x0A9TED4S,
0x1D528623, 0xF12F560E,
O0xE6EA3D65, 0xEBA91BBC,
0xDA649D6F, 0xC423CD6A,
0xB9FF90C9, 0xB4BCB610,
0xA379DD7B, 0x9B3660C6,
0x8CF30BAD, 0x81B02D74,
0x50C9B640, 0x4EBEE645,
0x7F436096, 0x7200464F,
0x65C52D24, 0x119B4BE9,
0x065E2082, 0x0B1D065B,
0x3AD08088, 0x2497D08D,
0xC1683BCE, 0xCC2B1D17,
OxDBEE767C, 0xE3A1CBCI,

0x17C56B6B,
0x2B4BCB61,
0x48D0C6CT,
0x52568B75,
0x7DDC5DA3,
0x95609039,
OxBAEA46EF,
0xA06C0B5D,
0xC3F706FB,
OxFF79A6F1,
0x30476DCO,
0x2AC12072,
0x054BF6A4,
0x75D48DDE,
0x5A5E5HB08,
0x40D816BA,
0xBB60ADFC,
0x87EEODF6,
0xE4750050,
OxFEF34DE2,
0xD1799B34,
0x644FC637,
0x4BC510E1,
0x51435D53,
0x32D850F5,
0xOE56FOFF,
OxF5EE4BB9,
0xEF68060B,
0xCOE2DODD,
0xBO7DABA7,
Ox9FF77D71,
0x857130C3,
0x4A4FFBF2,
0x76C15BF8,
0x155A565E,
0xOFDCIBEC,
0x2056CD3A,
0xCS8EAO0AOQ,
0xE760D676,
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Welling

0xEA23FO0AF, OxEEE2ED18, O0xFOA5BD1D, 0xF464A0AA, 0xF9278673, O0xFDE69BC4,
0x89B8FD09, 0x8D7I9EOBE, 0x803AC667, 0x84FBDBDO, 0x9ABC8BD5, 0x9E7DI662,
0x933EBOBB, 0x97FFADOC, O0xAFBO10B1, 0xAB710D06, 0xA6322BDF, 0xA2F33668,
0xBCB4666D, 0xB8757BDA, 0xB5365D03, 0xB1F740B4 };

4.2 CRC32IHEFE
uint32 t CRC32 Calculate( uint8 t *pData, uintl6 t Length )
{
uint32 t nReg;
uint32 t nTemp = 0;
uintl6 t i, n;

nReg = OxFFFFFFFE;
for (n =0; n < Length; n++ )
{
nReg "= (uint32 t) pDatal n ];
for (i =0; i< 4; i++)
{
nTemp = Crc32Tablel (uint8 t ) ( ( nReg >> 24 ) & OxFF ) ];
nReg <<= 8:
nReg "= nTemp;
}
}

return nReg;

XHHRS: BEAXHERS] BRA: V1.0.2 #2771 £ 23]
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SHRBFR: Welling hEIRRIRGEF 1YL (WMC) B ME

XS : BAXHHS]

RRZA: v1.0.2

5 B3R 3: FRMMIUMIRIZE

51 FHRRIZE

F4¢ CAN 212k B CDL AT e s 28 il CDL 58 I+ 20, THiiRe B an B s«

RIEBOOTHRAAE .,
4K, [E]FE50ms

RN

T4 7

EENE

»

FEE TNAK
R EAE

Ef L
Hnt B

IEHf{E 5 ACK

RN
S5 CH A A EOT

R B R 58
ek (CRC32E:5D

A
iR (5 S NAK

THER I

L4 58 R

5.2 FHHZMNY

E2 ALRIEE

4% 2= APP

AL AR

APP Ry th B AL A AL AR S5 5 3 5 5% CDL KIA % % s B L4
LS - 4% %4 CDL (i F B4R 4




Welling

SCHEFR: Welling R EIRF)RGREHL (WMC)

RS : BEAXHRS] FRZA: V1.0.2 #2770 B2
Bootloader H MBI T -
B CDL X HiES
/A ThEE | WELKR | ID | B | ABKE | idF HiE B
ASCIT F4%: “WMC UPD” + #t#4u
WMC 0x751 KN 4 235 (40 783518, NAN:
OF 32 01 00)
AR R 0x16 0x0D 0xA10B | ASCII F4: “BMS UPD” + %4y
BMS 0x752 ‘
KN 4 7
OBC 05753 ASCII %f?%: “0BC UPD” + %44y
KN 4575
WMC 0x751 SOH (01) +/7'5 (1~65535) +4 £
Bl g 2 BMS 0x752 | 0x16 0x87 0xA385 | % (1~65535) +H#E (K F 1288,
0BC 0x753 TERIATE 0xFF)
WMC 0x751
SRR BMS 0x752 | 0x16 0x03 0xA401 | EOT (04)
0BC 0x753
FIRBEA LIRS
TRAThEE | &L | ID | B | ABKE | @dT BB
WMC 0x715 ASCIT F4%F: “WMC”+"Vx. x. x”
BOO;Y BMS 0x725 | 0x0C 0x0B 0xC109 ASCIT Z4%F: "BMS”+"Vx. x. x”
AR B 0BC | 0x735 ASCTT F7%: “PBU"+"Vx. x. x”
WMC 0x715
EfES BMS 0x725 | 0x0C 0x04 0xC202 YHfS, 2byte
0BC 0x735
WMC 0x715
HiRfES BMS 0x725 | 0x0C 0x04 0xC302 YHfS, 2byte
0BC 0x735
WMC 0x715
T R AL BMS 0x725 | 0x0C 0x04 0xC402 0x00 0x00
0BC 0x735
WMC 0x715
kD BMS 0x725 | 0x0C 0x04 0xC502 0x00 0x00
0BC 0x735
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X RRR:

Welling FEIREN R GEF MY (WNC)

MHHRS

BEAXHHRS]

RRZA: v1.0.2

6 MIFE 4: WNC S5EIIHITIZZRE Y

it € A WMNHT, T8 Welling HINL S5 BANIGAT e 4 2 18] F)3E

ZLUN AR
6.1 1EHIRIZ

S

WEHNS

U Bl iE Tl Ayl EINEE S, EAHUABOA LR %, fERE
X AL R A AT B R AR 1A

2) EAIHLRE IR

S A PAT s S HcdfE

il NIER R ET TR S P (B

KEEALHL, AT RN RSB EE, Bk sz 5

3) Bl dE IR, BHUFIERORIEATE R, LAIHUE 1k s SE A

4) Pt A, s AL LR B JiRsAL, B 0, 1, 2, 3, 4, Walk 3t 6
T
6.2 WMLAE
6.2.1 AN KEREFIES
D i =k B | mBRKE | T | BIEE | CRC32 | miE
0x751 | 0x55 0xAA | 0x10 0x02 0xF000 N/A CRC32 | 0xFO
6.2.2 HPLURAINZFE S
1D My Sk R | mABRKE | midT | BIEB | CRC32 | miE
0x715 | 0x55 0xAA | 0x0C 0x02 0xF000 N/A CRC32 | 0xFO
6.2.3 LFANUKIEFIRRESES
1D My Sk R | mABRKE | medT | BIEE | CRC32 | miE
0x751 | 0x55 OxAA | 0x16 0x03 0xF101 | 0x00 CRC32 | 0xFO
6.2.4 FAINLAEEIEREFRS
D i =k B | mABRKE | T | BIEE | CRC32 | miE
0x751 | 0x55 OxAA | 0x16 0x03 0xF101 | 0x01 CRC32 | 0xFO
6.2.5 HWNLERN KXEZITERES
D i Sk B | MABRKE | T | BIEE | CRC32 | miE
0x715 | 0x55 0xAA | 0x0C 0x14 0xF112 | Data CRC32 | 0xFO
Hrp Data &€ AR
bytel: EREE/I4E, MAAZN.m

byteZ: E}Téﬁ%{jj‘rﬁl’ O_IEI-EJ’ 1_&“;"’ 2_1'%"—"_&

byteB: Eél(}/}:ﬁ’

AT rpm
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MHHS: BAXHRES] FRA: v1.0.2

byted: BhF#%4Z, 0. 1. 2. 3. 4. 0x22-Walk

byteb: PCBIRFE, % 40, FAL° C, U0 KR-40° C
byte6: LI, (w40, HA4° C, im0 FKx-40° C
byte7-byte8: BFZLHLE, HA7 mV, fRALFER]
byte9-bytel0: BEZZHLVL, FA7 mA, RAZLER]
bytell-bytel2: FENLFZ®E, FAL rpm, CAZILERHT
bytel3-bytel4: ZEif, JBOK 1 4%, AL km/h, (RALAER]
bytels-bytel6: Iq, #EZEM N intl6

bytel7: &Ry, &ZfiFkiR, &% 8 MfEIHA

bytel8: TiHg

6.2.6 FAIHLAEETT ALY JIR4 A1 HE 4

D i Sk B | mABRKE | i | BEEB | CRC32 | WiE
0x751 | 0x55 OxAA | 0x16 0x14 0x2802 | Data CRC32 | 0xFO
,ﬁ\:q:‘ Data & X U1F:
bytel: BA#4467, 0. 1. 2. 3. 4. 5. 0x22-Walk
byte2: Vi

6.2.7 HNLKIERGHES
D i sk B | mABRKE | mF | BdEE | CRC32 | miE
0x715 | 0x55 OxAA | 0x0C 0x05 0xA903 | “ACK” CRC32 | 0xFO
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