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HINREOREAIRAR

R FR: MOTINOVA h BIREN R GRS (HMI)

MHHS: BAXHRES] ARA: V2.8

(e

Bk H Y

B

B

JRA S

20190106

Je I

B R A

V1.0

20190117

Jii I

KiEHES

V1.1

20190130

Ji I

1. 850 CDL A& UART. WIFI. BLE &% 11 % APP
2 Ta) RS W B L

. &% HANDSHAKE (1154

+ CRC %6 5 250y CRC32 K%

BN BMS — s I AR

. B0 CDL %f MC. BMS. PBU. HMI B AA/*(5 EiE4

V1.2

20190201

Ji I

. B CDL 5 APP £ F$5 4
. H800 PBU 5 A MC F PG E 25

V1.3

20190214

Jii I

» CDL 5 N\ HMI RIS B 1E A 12bytes
NN TENEISYE SNk
EHN HMI ¥ Mode 11 SN 5 N5 4

V1.4

20190225

Jii I

B Rk e N R

v AEEMC EHIEATAE BT

. e o MC. BMS. PBU. HMI H#kfehd
 HRA SR A BB OB A RS TER 2

. AEE BMS B HIIEATAE B

. Y800 CDL &i%&es HMT AL 2

38 h0 HMT R R ARG 12K

V1.5

20190226

Je e

. M ST R AR AT Boot loader HITRML
v AR A RIE R G T T

V2.0

20190402

Je I

« &2 BootLoader FFZHMYL;
o W MC E kA, kSR HMT SRS SR AZ
+ 3N PBU & A R BRA E 4 o

V2.1

20190505

Jid I

W DN HEIN [0 O W DN HW DN I =01 s w N
7/

v MC _EAR PR R G o FL B AR, 0F R HMT S s A
A3

2. PBU b3 e[ A 34 hm b % i 5, 06 2 HMT 2 7 g AR
A3 s

3. BN PBU EBh K54S IMT B Ju RS 454, HMT Y3
Je i [A] ACK;

V2.2

20190516

Je I

L. XA, € O 0x00;

2+ BN MC 51 BE M 57 K X6 PR HMT S5 7 A A Qi

3+ HE N PBU T B 5 A6 B 5 B2 HMT 27 g e 4 R
4, AT HW RO FW €y &A% AT

5. B MODE. SN. A /=5 B84 AL A: = ik
P
6. HMI 27 )i A QRS [X 43 PBU AT MC J8 B

V2.3

20190604

Je I

1. B2 PBU dkaeh & 702 S, FF3G0 2 A>T ke f o

V2. 4




HINREOREAIRAR

ERFR: MOTINOVA sh BIREN R FE SN (HMI)

MHHS: BAXHRES] ARA: V2.8

0 HML IR [FLE AT (5 B R 4

B BT F P 22000 B b s E BRI

1910 CDL BEE HMT 3 /38 B 5 2
HCH HMT e R ¥ MC KA R A A TR 5
3 CDL i B A if) HMT 2R K 1 Thigs

20190903

Jed e

— o O = W N
7 P v P P

«MC TTREIZATE B, G L RAT I AR AN
EEESE

2. MC iR [Hlgs HMI MIECE 280, SEmEe e i K AEARR
HAEAE R

3. BN HMI 2 MC %4715 B 1464, A4 0DO 15 B
TRIP 15 &;

4. HEIM HMI 5 BR MC 776417 TRIP BLREAIR [A) 5545 B 1)
54

5+ BMS A (1) b frehith v 186 i — e e 5 (5 B

6. S HN ML & & MC #e1i E K AR E 1 Th g

7. B0 HMI 25 i) BMS #its B RITE 4

8. MMM CDL 2HX HMI F7fif #% 48 e e f A 25 3R kb 1 44
i, ATHTY B R

V2.5

20190911

Ji I

1. MR MC _EAEREAT/E b 0D0 BLRE, NG
S8

2. MC bAEREATE BA, JFHLG W AT [a) A7 B min
ﬁﬁ%%yﬂs:

3. HAHLUR AT ER, kRS UMD AN 1%,
Xk 87 ) 1D Al 4 745 B AL s

V2.6

20191029

Jid I

1. MC B4 5 BRE 0D0 BFEE R, DIRAE SRR
ML

2. MC iR B ) 547 T3 5245 J8 B8 ol & 7 AN i B e s
3. MC IR A 125 HMT IEC & S8, 2 B EE B MC BRI
P AR, BN % B

V2.7

20210221

Jii I

1. PR INRF 250kbps ) S
2. YN HMI ¥ & PBU 2864, & HBhFALI ],
3+ MC HEhn 3% AR IR PE R IR

V2.8




SCHZFR: MOTINOVA FhEIRF) R LGl E 9% (HM1) B ME

ﬁﬁiﬂ?iﬂﬁbﬂ?ﬁﬁﬁﬁl XHHwS: BEAXHRS] kA : v2.8 #2471 F3IW
MOT INOVA HR E IR R Gri@ S i (HM1)
1 REGERK

MC: HEHLIEHI#S Motor Controller

BMS: HihE FHE R4t Battery Management System
PBU: #%##5.70 Push Button Unit

HMI: ‘275570 Human Machine Interface

CDL: i#Hifli&AC#+ CAN Dongle

APP: I " F£FF Application

CANH
CANL

MC BMS PBU HMI CDL

UART
BLE
WIFI
LTE

APP

[

1 RGRiERORE

2 BEHISGRN

AP E E AR MOTINOVA o B 3R 3h R 40 & A4k 2 M iE @i, RS T
MOTINOVA H & 3K 2 ¢ A F AL A1 22 )G
2.1 EHEO

BRI, CAN2. 0A

WHEZR: 125kbps/250kbps, BootLoader Ml App 4% & T (- — 3.
2.2 HIEMEEER
2.2.1 HdEikg X

PR TR N, BNk, B, AT BdEEL. RERAL. i




: SCHZFR: MOTINOVA FhEIRF) R LGl E 9% (HM1) B ME

ﬁﬁfﬂ?iﬂﬁbﬂﬁﬁﬁﬁﬁﬁl XHwmS: EAXHRS] hRAs: V2.8 H24T1 FE4W

. Emirg Ak
=1 BIENUHE

ik iR =X mABKE meT BB L XA i
55 AA B/ 5/ Bk LENGTH COMMAND DATA CRC FO
>N EI:I H

1) Wik %2 N 0x55 OxAA, MR E A 0xFO;

2) MRS 0x11, 5 0x16, A1 Lk 0x0C, EFIAIWEI SRS, T
B R R 3208 FH I IR 4

3) LENGTH g2 Brat K, HH 1795, HRUEN 0x02~0xFF;

4) COMMAND Jydr 47, HH 2577, 3 1 FHNmLTRF S, B2 T 8
B FE s

5) DATA N##iBt, KREEJyLENGTH - 2;

6) CRC AL, HH 4 745, HWELIFAE, CAN_ID i A Sk A =0 fa],
R REEE B G — A7, R ERILSR 1, HE R E AR,
CAN ID & 0x0712, #g#&Mi’y 55 AA 11 03 22 01 00 CRC1 CRC2 CRC3 CRC4 FO,
CRC i+ sk &k NBE 55 AA 07 12 11 03 22 01 00, THE4E FAK K & 2
filk'5 N\ CRC1. CRC2, CRC3. CRC4;

7) BHRBORIER, RN,

2.2.2 IDYAED

=2 1D o

C Target | | #% MC BMS B /UE/C(:?C HMI CDL
CAN ID | 0x710 0x712 | 0x713 | 0x714 | 0x715
BIIS Target | | 4% MC BMS PBU HMI CDL
CAN ID | 0x720 | 0x721 0x723 | 0x724 | 0x725
PBU/OBC/ | Target | [ #%& MC BMS PBU HMI CDL
ECU CAN ID | 0x730 | 0x731 | 0x732 0x734 | 0x735
- Target | | & MC BMS PBU HMI CDL
CAN ID | 0x740 | 0x741 | 0x742 | 0x743 0x745
oL Target | | 4% MC BMS PBU HMI CDL

CAN ID | 0x750 | 0x751 | 0x752 | 0x753 | 0x754

2.2.3 HIEFHTRA
TR BE R 8bytes BRI, %08 8+N 17 N4, AN EIE A AR 1D




G

HINREOREAIRAR

M HERFR:

MOT INOVA Fh BEIREN R ZF @IS (HM1)

XS

: BEAXHHRS]

kA : v2.8

T, WNRPIR:

=3 HEAK

(aNE=2 1| eeeees N
P ID | Bytel~Byte8 | ID | Bytel~Byte8 | ID | Bytel~ByteN

3 BEAR

3.1

MCAF S FE X
Fz4 MCHLSFENX
m | #R | ey T | Bl Bt #E
B4
ZE3E : 2bytes 0. 1km/h
B H 5 : 2bytes lrpm
HI#  2bytes 1w
BEZE LK < 2bytes ImV
REZEHLIR : 2bytes 1mA
FRAN: Ibyte lrpm
ERPE J1%E : 1byte IN.m
ERES T I 1byte 1= IF, 1), 2~ 1k
B F3R447 : 1byte 0x00: OFF
0x01: 774 ECO
0x02: 77%F NORM
0x03: /7% SPORT
0x04: Jy%H TURBO
0x05: JJAE T BY
NCE B Ox11: B340 ECO
, 0x12: H3Hi NORM
0x710 | 0x0C | 0x1020 | (e PBU 4] o
Fo A ) 0x13: gl SPORT
0x14: il TURBO
0x15: FRAITRE
0x22: HEATHE A
0x33: A REMA

KATIRES : 1byte
Pl E : byte
S B FE : 2bytes
0D0O H#%:2bytes
SEITHEE : 1byte

PCB i [Z : 1bytes
LRI IRE  1bytes
MCU 5% : 1bytes
VARINEE R i

T :2bytes

0xF0-J<, OxF1-JF
1%, JERN OxFF
1km, JGACA OxFFFF
1km

0. 01Ah/km, JCECH
O0xFF

+40°C

+40°C

+40°C

0. 1km




HINREOREAIRAR

MHBFR

: MOTINOVA F EIREN RGBT (HMI)

XHRS:

BEAXHHS]

KA : V2.8 H24T1 B6W

VAR INEE KRR
[7] : 2byte
i ES : 4bytes

1s

78 0x00

0x710

0x0C

0x1104

NC g
(AEAE T
200ms H Bk
%, W RS
(AW -8=P)

0: Jo ik

fiK 16 fi:

0x0001 : it VAR
0x0002 : i JEAR-3
0x0004 : i i R4
0x0008 : B HE {3
0x0010: i Fff3
0x0020: SPS &
0x0040: TQS &
0x0080 : B /R i [
0x0100: ik G A
0x0200:NTC e
0x0400: BMS #2562k
g

0x0800: HMT #2546 2%
e

0x1000: PBU 5 2%
T

0x2000: MCU i &
0x4000 : FA A i
0x8000: i & &
5 16 7

0x0001 :MOS %5 %
0x0002: HE & 570
0x0004 : H B i 5
0x0008: TE itk
0x0010: TE FHE%
I
0x0020 : 9 B i 1
0x0040 : 751 B i f& 2
0x0080 : 51 B #i & 3

e, 0-1E
’ll%L' ’ 1_3&[‘%

0x710

0x0C

0x1240

HUFLARCA S 2
(IR [AIHE4)

ASCIT 4%

HEHINIGT 9 MODE.
SN, HW. FW;

A EEKER 16
bytes, ZEWRTT

N RRUAR
0x20
HW A1 EW iy 4448 X
Vxrxrx_ YYYYMMDD

0x710

0x0C

0x1305

KA

ASCIT 4%

READY




M HERFR:

MOT INOVA Fh BEIREN R ZF @IS (HM1)

BRI RIS EIRAS) MRS : EANXERS] BRA<: V2.8 H24T1 ETH
GR [Al$54)
0x00: KRG 1EH
0x01:BMS B2k
0x02:PBU B2k
. 0x04 : HMT 5548 o
TE LA 25 . fefrslidmt, 0-7E
0x710 | 0x0C | 0x1401 GRS 4 0x08: Tl G, 1-EA
EEIEN 0x10: 5 - -
0x20: T4
0x40: T g4
0x80: T g4
0DO HfE: 4bytes | 0. 1lkm
BT =B | ODO If[A]: 4byt Imi
0x710 | 0x0C | 0x1510 %Tﬂﬁw TIH: dbytes | Imin
GR[F$E2) TRIP HLf%: 4bytes | 0. lkm
TRIP Bffa]: 4bytes | Imin
A RN L
0x710 0x0C | 0x1720 | 45k 10 ASCIT 4% X ’
X X X R R 1 B 71 TS 0x20
RiE% HMI
HMI 75 2R A5
(FEahkE, W
0x714 0x11 | 0x7009 i ) ASCIT 45 HANDSHAKE
B3R [n] By R
21k
i) HMT )38
D
0x714 0x11 | 0x7100 | (FEBhK%E, K
B3R [A] Bl R
21k
5 1] HMT K564
(FEahkE, W
0x714 0x11 | 0x7200 . \
B3R [n] By R
21k
LS NINE lcm
K :1byte
BB AW | BEER: lbyte 1- M, 2-1E%,
0x714 0x0C | 0x7308 | &5% 3-5m 2]
GR[EFE4) PR : Ibyte 1km/h
KA : 1byte +10cm, HHH
B4 : 4bytes 78 0x00
i e 4 X
0x714 0x0C | 0x7403 s ASCIT F4%F ACK
GR B $54)
3.2 BMSHESFEEN
5 BNS HEFREN
BN T HURE: | #E




M HERFR:

MOT INOVA Fh BEIREN R ZF @IS (HM1)

mmmpaRan | XHRS: AAXHHS) WA V2.8 3241 H 8
I HE4
HJE : 2bytes ImV
P35 HLIAL : 2bytes ImA, AR, HH
Hfh, FRHNIE
Pl 4x %5 B 2bytes | 1mAh
WA E 2bytes | 1mAh
HLO L < Iby te +40°C
A HE: 1byte 0~100%
N BATIRA : 1byte 0x00: fRHAR
HHIZ T 5 S R _ "
0x720 0x0C | 0x1010 GE G4 (P for Bl H) 0x01: FLHL AN
0x02: T
0x04: T F4
0x08: 1’4
0x10: T4
0x20: TR B4
0x40: T B4
0x80: T B4
i85 : bbytes HEFE 0x00
51 16 47
0x0001 : 78 HL.T &
ok
0x0002 : Jif FLAK &
e
0x0004 : 78 AL I
)
0x0008 : Ji FE AL 3
ot
0x0010: 78 Hi i I
BMS i fhity e
(ﬁfbﬁﬁzjﬁﬁﬁj 0x0020: 78 FL KR Vs 0-iF
0x720 | 0x0C | 0x1204 | 200ms HEhK | B -
%, WS | 0x0040 : H i
(E21W-3"P) L
0x0080 : it LI
£t
0x0100:MOS ik %
=
K 16 f7:
0x0001 : — 25 JiCH,
AR
0x0002: 78 LI It
(N7a
0x0004 : %5 B fR-3




HINREOREAIRAR

MHBFR

: MOTINOVA R B IRE)

RGBS (HM1)

XHHwS: BEAXHRS] FRAS: V2.8 #2471 FIM
0x0008 : 1 {54
0x0010: 1 78 {3
0x0020 : Ji¥t FELK I
(Sin
0x0040 : Ji% FL /= 3
(Sin
0x0080: 7& LK IR
(SR
0x0100: 78 i & i,
(SR
0x0200: JE HL MOS #k
I
0x0400: 78 H3, MOS #¥
I
0x0800 : 7t J5 1% J&&
A5 e
0x1000: — 2L i
i)
0x2000: —ZFid it
(SN
0x4000: AFE [
0x8000: MCU it
W T ok 3s B
KHLIE2 D2 BELE HIR N T
0x720 | 0x0C | 0x1308 (?Egbjétg’q& ASCIT F4% ZomAjicéNﬁgéﬁgéﬁ?
FI 3R [F] B s Fr4k 30min )5, HAT
21k Ji% SHUTDOWN, ZERT
Ls J&, KHABCETF K
it S & 2bytes 1mAh
b yxztﬁiij:lbyte v )
0x720 | 0x0C | 0x1410 GE 45 4 BN S 8bytes | ASCIT, O0x2E 45
TeRIETE 0x20
i E5 : bbytes 78 0x00
HEF 57 : MODE
SN. HW. FW;
foAE B 16
HL R A S . bytes, SERAT
0x720 | 0x0C | 0x1540 GRS % ASCIT F4% P
0x20;
HW A1 FW i 44 4% 20K
Vxrxrx_YYYYMMDD.
3.3 PBUBSEEN
=6 PBUBESEENX




XHFZFR: MOTINOVA AR EIRE) ARG IBIE L (HMI) BR. WE
mwEEI O REERAes | XHHS: BEAXHES] RRA: V2.8 #2247 EI0RW
NI T HURE: #E
I HE4
N <o}
9?1;53;@ " SHUTDOWN, ¢ MC.
0x730 | 0x0C | 0x1008 3 [ ASCIT F4% HMI f¥) READY X
N s &, RHETFHLE 5
51k
HEF T . MODE
SN. HW. FW;
fo%AE B 16
PBU A5 &, . bytes, SERAF
0x730 | 0x0C | 0x1140 GRS 4 ASCIT F4% W
0x20
HW A1 FW iy 2445 20
Vxrxrx_ YYYYMMDD
# 16 £i2.:0x0000
1i% 16 f1
0x0000 : J¢ g
0x0001 : +5H 2 %
0x0002 : —8 I3
0x0004: 1 2 %%
0x0008: kT 4 2 3L
0x0010:Walk g5k
R
PBU R ;;0020: FE R 2K
0x730 | 0x0C | 0x1504 2(()&?;&;; 0x0040:MCU Akt | BxALokAlLH, O-IF
S 0x0080:MOS %EE% W, 1R
I (;x(ioo: F, A 0
Caali]
0x0200: HMT J& i 57
H
0x0400: MC 3 1 5
H
0x0800: il 7 & 1
0x1000: 1 B8 i 2
0x2000: Tl g4
0x4000: Tl g4
0x8000: Tiil g4
RIEL HMI
+iE: 1byte 0—FAJF
0x734 | 0x0C | 0x7006 | DE-ATXEE | -:1byte i
CRIE— i g 1byte 2—KFi
FEE : 3bytes HE 78 0x00




X EZFR: MOTINOVA R EIREN RSB E TN (HMI) B R
BRI RIS EIRAS) MRS : EANXERS] BRA<: V2.8 3t 24 71
W e 4 .
0x734 0x0C | 0x7103 s ASCIT 4% ACK
* * * GEEHE4) o
HMT 335 N 15 B A
7
0x734 0x16 | 0x7203 | (EBhKIE, U | ASCIT 4% SET
FI3R [A] By R
1)
HMI 3F N\ P4 T
ﬁﬁg\u . STAR: 33\
0x734 0x16 | 0x7304 | (EBhA&IE, U | ASCIT 4 ———
N S DI
FI3R 7] YA
fZ1k)
X B IR447 : 1byte 0x00: OFF
Bh 746164
s . 0x01: Jy%E ECO
(EFhER K
N 0x02: 77%F NORM
|
R 0x03: JJ%H SPORT
HMI - #EHiE 4T
. s 0x04: /7% TURBO
215, AN HMI
o 0x05: JIFETiRE
EHTE, HMI
g 0x11: B3 ECO
0x734 0x0C | 0x7402 | Ek4frLhiz o
C A e, 0x12: B4 NORM
N ’ =]
HeITE 0x13: 534 SPORT
NI
o 0x14: 340 TURBO
RER TN =L A7) . p
ey OFF, L4 0x15: BERFNTIEE
>, 7 0x22: HEATRI
7~ PBU 18 H i S
e 0x33: FHefE
KITIRES : 1byte 0xF0-2¢, OxF1-JF
3.4 HMIEESEFEEN
=7 HMI S FEENX
| B | edv | e BB ik
I #&184
HEF A4 : MODE.
SN. HW. FW;
2= B KRR
HMI B A ‘ BRERKEN 16
0x740 0x0C | 0x1040 GE FIHE 4 ASCIT 4% bytes, ZERFFA
REIRE TR 0x20
HW A1 FW iy 44 4% 20
Vxrxrx YYYYMMDD
HMT 438 1D
0x740 0x0C | 0x110C i ID:12bytes RIS 1
GRIEFE4) Y
HMI BE36H5
0x740 0x0C | 0x120C i FiIeRE : 12bytes
GRS | Y
0x740 0x0C | 0x1305 | ENLmkss ASCIT 4% READY




ERFR: MOTINOVA sh BIREN R FE SN (HMI) b
BRI RIS EIRAS) MRS : EANXERS] BRA<: V2.8 H 2471 F12 ]
GR[E$54)
15 16 £7.:0x0000
1% 16 £1
0x0000: & # &
0x0001: LCD i#f&
0x0002: MCU [
0x0004: T
0x0008: T g
0x0010: Tl Fd LB, 0-1k
0x0020: g W, 1-WbE, fELER
HMT R hid * i i A ?f&
0x740 | 0x0C | 0x1404 e D 0x0040: T FY RIS 200ms H 3k
' 0x0080: Ty %, HbE ke L
0x0100: TiEH K&
0x0200: THE
0x0400: Ti
0x0800: T
0x1000: TiEE
0x2000: T
0x4000: T
0x8000: T g
HMI iz 1715
0x740 0x0C 0x1508 JE:T& e frf FiES : 8Bytes 78 0x00
RIELE MC
7 i) LR A
0x741 0x11 | 0x3000 | (FEBhKIE, WK
B3R [ Bl A
=1k
TR HENLACE
ZH
0x741 0x11 | 0x3100 | (FEzhKI%E, K
B3R [ Bl A
21k
L
o VR s yee | 0, £ 100
= I 1b -0, 2-1EH, 3-
ox7al | oxi6 | 0x3208 | (Eanmik, g | FAVBE Lbyte %§§§$ 1E#
1)3% [=] B ER s ~
SLRPIRGERT | e hytes (75 0x00
fE=1k)
TE LA 52 it .
0x741 0x0C | 0x3305 ASCIT F4 READY
X X X GRS AR
AT S
0x741 0x11 | 0x3400 | fZ &
(FEshki%k, W




" SCHEEFR: MOTINOVA th BIRE) AR LGB F N (HMI) BR: WE
mvEETmnRaRas | XHERS: BEAXHHES] RRAR: V2.8 #2471 H13 W
FIIR [5] 5 A
5 1k)
TEBR AL TRIP
BR (XK .
0x741 | 0x16 | 0x3505 S U [ ASCIT F4F CLEAR
R4 1R
RIEZ BUS
75 1) BMS iR AS
J58
0x742 Ox11 | 0x5000 | (FEBEhKIE, Uk
BN EE )
51k
i) BMS W it5
B (E3hKiE,
0x742 0x11 0x5100 J R A s
LN RE))
Ri%E%, PBU
75 PBU R A5
J5)
0x743 | 0x11 | 0x7000 | (FEFHKIE, Ik
BN EE )
51k
B B
(EBNKRIE, 1T
0x743 | 0x16 | 0x7100 T
1)
: e
0x743 0x0C | 0x7203 ﬁ;zz; /j\; ASCIT 4% ACK
WHESH (13 | HERHLET Ff7: min, 0 AAH
0x743 | 0x16 | 0x7308 | &%, YH3R (A | [8]: 1byte BRAL
oA 1D iy : Tbytes 7R 0x00
Ri%k CDL
WUEH L 1byte 0-24V, 1-36V, 2-48V
T : 1byte HFE 0x00
Ja s Ibyte 1-Z£M/, 2-1E%, 3-
)
HPZHEN | BIREEN: Ibyte 0-AE/R, 1-ER
0x745 0x0C | 0xA0O10 | A& oNHEH D 0-AE7R, 1-iI7R
GRE$E4) [ 1byte
IR KAT B 0- AR, 1-fR
1byte
EEEE  1byte 1~5
R 1byte 0-km/h, 1-mph




B FR: MOTINOVA Fh EIREN RGBS L (HMI) B
BRI RIS EIRAS) MRS : EANXERS] BRA<: V2.8 H 241
Ja S 0-ACHF, 1-3CFF
‘H :lbyte
iEE  1byte 0-H1 3, 1-T3
TiEH :6bytes TR 0x00
e - IZATI[A] : 4bytes 1min
BT GER o .
0x745 | 0x0C | OxALLO | = oo o FFHLIREL : dbytes | X
i /
S T ES : 8bytes I 0x00
A P75 :Sbytes ASCII, Ox2E 457k,
TCROEFT 0x20
EFEER AP 8byt ASCIT, Ox2E &5,
0x745 | 0x0C | oxazz0 | Pl Bbytes e
GR[F$E2) ToRIE TR 0x20
AR H A 8bytes | ASCIT, YYYYMMDD
i E5 : 8bytes 78 0x00
B e XAIEEte ‘ VTN 02, K
0x745 0x0C | 0xA310 | F45 & 1 ASCII 4% TS 0x20
) H X
GREHE4) §
B e XAIEEte ‘ GRS 02, T
0x745 0x0C | 0xA410 | 45 2 ASCII 4% TS 0x20
) H X
GREHE4) :
H7E XATEEA GRS Ox2E, T
0x745 | 0x0C | 0xA510 | 745 3 ASCIT F4% SOETE 0320
RLIE X
GRIEE4) :
18 H s 4
0x745 | 0x0C | 0xA603 ASCIT 7% ACK
X X X GEFITE4) AR
R B AFE FAGHL  dbytes 2 X0s (U e SV BE LN A
0x745 0x0C | OxA788 | sEHCIRFILER | SEdkiHhhk:4bytes <128 I, TERE
bk s ¥4 - 128bytes 7 0xFF
3.5 CDLBEFEN

%8 CDL S FENX

D | B | 647 thie | Bl Bt | %k
RIEZA IMI
254 HMT
0x754 | 0x11 | 0x7000 H;/Ej T
0x754 0x11 | 0x7100 | 7 if) HMI K5 H5
0x754 0x16 | 0x720C | 5 ANHMI KeE&HYS | A20& RS 12bytes
5 1H) HMT =
0x754 | Ox1l | 0x7300 ;lﬁ‘] foAd
25 HMT 4 P23
0x754 0Ox11 0x7400 & 0 ™
B PS5
0x754 0Ox11 0x7500
BRINACE
0x754 0x16 | 0x7610 | SAHFP S | HUEH L : 1byte 0-24V, 1-36V, 2-48V




B FR: MOTINOVA Fh EIREN RGBS L (HMI) B W
BRI RIS EIRAS) MRS : EANXERS] A< : v2.8 #2471 15 W
IRIAAC B FiEg : 1byte EFE 0x00
JE B Ibyte 1-Z2f1, 2-1E%, 3-
i)
BIREEAT 1byte 0-AER, 1-8R
WoNHEH D 0-AEIR, 1-TR
tb:1byte
R KT bR 0-ANER, 1-8x
1byte
EELESG  1byte 1~5
EIREAT  1byte 0-km/h, 1-mph
Ja S - A, 1-3CFF
H:1lbyte
iE= 1byte 0-H3L, 1-93C
T ES : 6bytes 78 0x00
EiHIE T
0x754 | 0x11 | 0x7700 ;fsuﬂﬁi
IR H g XA
0x754 0x11 0x7800 v
TS 1
BHNHE XA DL Ox2F &5, T
0x754 | 0x16 | 0x7910 ‘ ASCIT 4%
§ g g R 1 o HI7S 0x20
IR H g XA
0x754 0x11 0x7A00 v
7 2
BNHE XA DL Ox2E 45, TRk
0x754 | 0x16 | 0x7B10 \ ASCIT 4%
* * * TR 2 Sk 75 0x20
A E AT
0x754 | OxI1 | 0x7C00 N
7T 3
BANHE XA DL Ox2E 455, TRk
0x754 | 0x16 | 0x7D10 \ ASCIT 4%
* * ’ TR 3 Sk 75 0x20
P R 8bytes ASCIT, Ox2F &5,
L . TeRAFE 0x20
SAEFER P24 8bytes ASéH 0x2F £E 5
0x754 | O0x16 | Ox7E20 | (Wi, ¢ fttk Y o o
e ) TCRBATE 0x20
o AEREH - 8bytes | ASCIT, YYYYMMDD
i ES : 8bytes 7S 0x00
5 N HMT Mod
/v L Node o GEFREN OX2E,
0x754 | 0x16 | Ox7F10 | C(HJidk, {Xff4 | ASCIT F4F SRS 0320
N AR X
FEREEN)
"5 N HMI SN
pioe o GEFREN OX2E,
0x754 0x16 | 0x8010 | Wik, {Xfit4: | ASCIT F4F SRS 0320
N AR X
FEREN)
0x754 0x16 | 0x8105 | Hfrig4s ASCIT 45 Ha RESET
B B ‘ STAR:
0x754 0x16 | 0x8204 fﬁﬁ)\/ff Hj ASCIT 4 %ﬁ)\
g M A = STOP: 3B H
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L LA ¥
o

mNEBHREARAs | XITHRS

: [BEAXHRS] KA : V2.8 #2451 E16

(HE N A
T, RGBS
AR ULE MC
F1PBU 454 K11
A
SIS | AL dbytes | BEECHIR KNS
0x754 0x11 0x8308 s Hh S ZESHIHE - dbytes 128Bytes

H: CDL RIEMI T 484 4 IR e i 200ms K%, Hd &R AU s [F 45 Hak
HEIS s fF1ERGE, B ATR W R e B0 1s 15 1EKkI%.
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4 [Mi51: CRC32 HE 5%

4.1 CRC32ITEZMAF
uint32 t Crc32Tablel 256 ] =

{

0x00000000,
0x1A864DB2,
0x350C9B64,
0x4593E01E,
0x6A1936C8,
0x709F7B7A,
0x8B27C03C,
0xB7A96036,
0xD4326D90,
0xCEB42022,
OxE13EF6F4,
0x3D044B19,
0x128E9DCF,
0x0808D0O7D,
0x6B93DDDB,
0x571D7DD1,
0xACA5C697,
0xB6238B25,
0x99A95DF 3,
0xE9362689,
0xC6BCFO5F,
0xDC3ABDED,
0x7A089632,
0x46863638,
0x251D3BIE,
0x3F9IB762C,
0x1011AOFA,
0xF8AD6D60,
0xD727BBB6,
0xCDA1F604,
OxAE3AFBAZ,
0x92B45BAS,
0x5D8A9099,
0x470CDDZB,
0x68860BFD,
0x18197087,
0x3793A651,
0x2D15EBE3,
0xD6AD50A5,

0x04Cl1

1DB7, 0x09823B6E,

0x1E475005, 0x2608EDBS,
0x31CD86D3, 0x3C8EAQOA,
0x4152FDA9, 0x5F15ADAC,
0x6ED82B7F, 0x639BODAG,
0x745E66CD, 0x9823B6EO,
0x8FE6DD8B, 0x82A5FB52,
0xB3687D81, 0xAD2F2D84,
0xDOF37027, 0xDDBO56FE,
0xCA753D95, 0xF23A8028,
OxESFFEB43, 0xESBCCDYA,
0x39C556AE, 0x278206AB,
0x164F8078, 0x1BOCA6AL,
0x0CCICDCA, 0x7897ABO7,
0x6'52C06C, 0x6211E6BS,
0x53DC6066, 0x4DIB3063,
0xA864DB20, 0xA527FDF9,
0xB2E29692, 0x8AAD2B2F,
0x9D684044, 0x902B669D,
OxEDF73B3E, 0xF3B06B3B,
OxC27DEDES, 0xCF3ECB31,
0xD8FBA05A, 0x690CEOQEE,
0x7EC98B85, 0x738AAD5C,
0x42472B8F, 0x5C007B8A,
0x21DC2629, 0x2CI9FO0FO,
0x3B5A6BIB, 0x0315D626,
0x14D0BD4D, 0x19939B94,
0xFCoC70D7, 0xE22B20D2,
0xD3E6A601, 0xDEA580DS,
0xC960EBB3, 0xBD3EBDTE,
OxAAFBE615, 0xA7B8COCC,
0x9675461F, 0x8832161A,
0x594B8D2E, 0x5408ABF7,
0x43CDCO9C, 0x7B827D21,
0x6C47164A, 0x61043093,
0x1CD86D30, 0x029F3D35,
0x3352BBE6, 0x3E119D3F,
0x29D4F654, 0xC5A92679,
0xD26C4D12, 0xDF2F6BCB,

0x0D4326D9, 0x130476DC,
0x22C9F00F, 0x2F8ADEDG,
0x384FBDBD, 0x4CI11DB70,
0x5BD4B01B, 0x569796C2,
0x675A1011, 0x791D4014,
0x9CE2AB57, 0x91A18DSE,
0x8664E6GED, 0xBE2B5B58,
0xA9EE3033, 0xA4ADIGEA,
0xD9714B49, 0xC7361B4C,
0xF6FBIDIF, 0xFBBSBB46,
0xEC7DD02D, 0x34867077,
0x23431B1C, 0x2E003DC5,
O0x1FCDBB16, 0x018AEB13,
0x7C56B6B0, 0x71159069,
0x66D0FB02, 0x5E9F46BF,
0x495A2DD4, 0x44190B0D,
OxA1E6EO04E, 0xBFA1B04B,
0x8E6C3698, 0x832F1041,
0x94EATB2A, 0xEOB41DE7,
0xF771768C, 0xFA325055,
O0xCBFFD686, 0xD5B88683,
0x6DCDFD59, 0x608EDB8O,
0x774BBOEB, 0x4F040D56,
0x58C1663D, 0x558240E4,
0x285E1D47, 0x36194D42,
0x07D4CB91, 0x0A97EDAS,
0x1D528623, 0xF12F560E,
0xE6EA3D65, 0xEBA91BBC,
0xDA649D6F, 0xC423CD6A,
0xB9FF90C9, 0xB4BCB610,
0xA379DD7B, 0x9B3660C6,
0x8CF30BAD, 0x81B02D74,
0x50C9B640, 0x4EBEE645,
0x7F436096, 0x7200464F,
0x65C52D24, 0x119B4BE9,
0x065E2082, 0x0B1D065B,
0x3AD08088, 0x2497D08D,
0xC1683BCE, 0xCC2B1D17,
0xDBEE767C, 0xE3A1CBCI,

0x17C56B6B,
0x2B4BCB61,
0x48D0C6C7,
0x52568B75,
0x7DDC5DA3,
0x95609039,
OxBAEA46EF,
0xA06COB5D,
0xC3F706FB,
O0xFF79A6F1,
0x30476DCO,
0x2AC12072,
0x054BF6A4,
0x75D48DDE,
0x5A5E5B0S,
0x40D816BA,
0xBB60ADFC,
0x87EEODF6,
0xE4750050,
OxFEF34DE2,
0xD1799B34,
0x644FC637,
0x4BC510E1,
0x51435D53,
0x32D850F5,
OxOE56FOFF,
OxF5EE4BB9,
0xEF68060B,
0xCOE2DODD,
0xBO7DABAT,
Ox9FF77D71,
0x857130C3,
0x4A4FFBF2,
0x76C15BF8,
0x155A565E,
0xOFDCIBEC,
0x2056CD3A,
0xC8EAOO0AQ,
0xE760D676,
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O0xEA23F0AF, OxEEE2ED18, 0xFOA5BDID, 0xF464A0AA, 0xF9278673, O0xFDE69BC4,
0x89B8FD09, 0x8D7I9EOBE, 0x803AC667, 0x84FBDBDO, 0x9ABC8BD5, 0x9E7DI662,
0x933EBOBB, 0x97FFADOC, 0xAFBO10B1, 0xAB710D06, 0xA6322BDF, 0xA2F33668,
0xBCB4666D, 0xB8757BDA, 0xB5365D03, 0xB1F740B4 };

4.2 CRC32 iHE 5%
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 =20; n < Length; n++ )
{
nReg "= (uint32 t) pDatal n ];
for (i =0; i < 4; i++)
{
nTemp = Crc32Table[ (uint8 t ) ( ( nReg >> 24 ) & OxFF ) ]:
nReg <<= 8;
nReg "= nTemp;
}
}

return nReg;




HINREOREAIRAR

MHBFR

: MOTINOVA F EIREN RGBT (HMI)

XHRS:

BEAXHHS]

kA : v2.8

5 KR 2: #FERSIFR

HEE EAR—

#E, I 3s REESZ PIEAT BRI R 5 s B

B BRI RACAD I, RS R R N RN AT e, A2
Jit et L MRORAE IR B W R AR , TRIRE S 1 s, SEom Ry DA ST 2 e Behth 1) 56 )5 I

=9 D5
o =
WO ey | s AFNE Wk
MC 10 LR Over Current Protect 5s JE AR E
MC 11 R E AR Under Voltage Protect FEL B 78 H,
MC 12 SUNE A Over Voltage Protect B i 1A ELD
MC 13 AR Rotor Locked KHLE S
MC 14 R Over Heat Protect FTHIERE 30min J5{H
MC 15 | AR | NTC Fault BRAE
MC 16 | HTALIREHE | Speed Sensor Fault o 7 B T A A
MC 17 ﬁ%ﬁﬂ:@z%ﬁﬁf‘% Torque Sensor Fault B A
MC 1 | EEARMEE | Rl B
ﬁﬁﬁﬁ
MC 19 | BMS &40 R BMS Check Fault B e b
MC 20 | PBU K5 RIK PBU Check Fault CEEIG
MC 21 | HMI K52 HMI Check Fault X2V
MC 22 LA s AH PhaseLine Fault R1E
MC 23 AL B2 1% | Cadence Sensor Fault R4
MC 24 Ye ik ik ps Gas Sensor Fault eIk
MC 25 | MOS %H % MOS Short Circuit RAE
MC 26 HLE SR Bl Bus Voltage Abnormal o e
MC 27 | bR MCU Fault RAE
MC 28 | HLERIIE Circuit Fault AL
MC 29 | TE TE MCU Fault R
MC 30 | TE HEB& R TE Circuit Fault R
MC 31 | PR PEAL 1 -
MC 32 | MlEMbEAL 2 -
MC 33 | MlEMbEAL 3 -
BMS 40 SR/t Over Current Alarm 12 1R AT )i W f v ok
mis | a1 | gm0 U ONE e s
BMS 49 e e DisCharge Under Voltage T2
Alarm
BMS 43 25 b e Charge Over Current 7
Alarm
BMS 44 i EER O DisCharge Over Current | 5s Jg HZKE
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YRR SRS XHwmS: EAXHRS] hRA: v2.8 H2471 2]
Alarm
BMS 45 78 HL R s Charge Over Heat Alarm | fZ1-7cH
BMS 16 25 Fh R 2 Charge Low Temperature (75
Alarm
BMS 47 P e DisCharge Over Heat ML E 30min 55
Alarm
BIS | 48 | Mobfmmasg | D oooherse Lov A A
Temperature Alarm
BMS 49 | MOS FiRE s MOS Over Heat Alarm 5s J5 Bk E
PBU/OBC | 60 | +Ff#2k3k + Key Fault oy 1 B B
PBU/OBC | 61 | —#%%k - Key Fault o 5 B B e
PBU/OBC | 62 | i%#Z%ik - Key Fault R 7 B g
PBU/OBC | 63 | Light f#%ksq Light Key Fault 5 B B i
PBU/OBC | 64 | Walk %Zk%k Walk Key Fault o 5 Bl B i
PBU/OBC | 65 | HEIREEIRL Power Key Fault 16 75 B B oo
PBU 66 | AbFHZE MCU Fault BAE
PBU 67 | JT5% MOS %% MOS Short Circuit BAE
PBU 68 | HLRAI SR Voltage Test Fault R
PBU 69 HMI 8 R 5 HMI Communication Fault | iR{&
PBU/0OBC 70 MC T 5 MC Communication Fault | iRf&
PBU 71| TR 1
PBU 72| TR HELL 2
HMI 80 MC JE TR MC Communication Fault | F& 72k ak 58 #eahift:
HMI 81 | PBU @ISR PBU Communication Fault | A& 2 ¥ ok 5 il
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6 B3R 3: FrRMMIUIIRIE
6.1 FHRRIZE
F4¢ CAN 212k LR CDL AMIT A #1453 CDL 58 I 2%, THGiRe B an T~ s -

bootloader
PR

KIEBOOTRRAE &,
4K, TAIBEH50ms

T £ e 1
o642

B 2 APP

i SR AL

»

\ v
S ENAK APPTF#4
iR E AL

NREA
EnfEHE

Y fE55 AT

IEHf{E S ACK

R RN
ADA R

NREAS
45 R AR ALEOT

BN S

2 W A 1) 52
Pk (CRC32K25R)

e

v
R
J\- TR
HHZ(E S NAK //)/Ué ‘
TF4% K 1465 i

E2 ALRIEE
6.2 FHEIMY
APP FEF7 h B AL 48 & AR AL N B AR A2 % 5 3 A K CDL KB4 & W& MBI IR 2,
DL #5- B # Ri% 4 CDL FAIE FH R 25454
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Bootloader H R FM IR LI T
10 CODL XH1ES

84 Thie P ID | B | A BKE | dTF A B
ASCIT Z£4%: “MC UPD” + #y¥fu
MC 0x751 KN 4 775 (40 783518, WA N:
OF 32 01 00)
ASCIT “£4%: “BMS UPD” + ¥
BMS 0x752 ﬁ?fi - A
HHta4 0x16 0x0D 0xA10B | K/ 4 FHi
ASCIT “£4%: “PBU_UPD” + ¥
PBU | 0x753 TH: e s
KN 4 A5
ASCIT “£4%: “HMI UPD” + ¥
HMT | 0x754 LA - L
KN4 F5
MC 0x751 ‘
RS 0o7e SOH(01) +J575 (1~65535) + 41,
X
EAE XN SR PRL P 0x16 0x87 0xA385 | % (1~65535) +4 2 (K- FFF 1288,
- AT OxFF)
HMT 0x754
MC 0x751
BMS 0x752
gE R IEA, 0x16 0x03 0xA401 | EOT (04
ARCHR PRU 0x753 (04)
HMI 0x754
=11 /EELEHIES
84 Thik BEA& 445 ID | B | MBRKE | meT BB
MC 0x715 ASCIT £4%: “MC “+7Vx. x. x”
BOOT BMS 0x725 ASCIT “£4%: “BMS”+7Vx. x. x”
N 0x0C 0x0B 0xC109 — -
WA B PBU 0x735 ASCIT #£F: “PBU”+"Vx. x. x
HMT 0x745 ASCIT #4%: “HMI”+"Vx. x. x”
MC 0x715
BMS 0x725
R RS 0x0C 0x04 0xC202 YRS, 2byt
s = = ox735 | O X X EERRORS yte
HMIT 0x745
MC 0x715
BMS 0x725
HRE S 0x0C 0x04 0xC302 YETELS, 2byt
RS PBU ox735 | X X M-S yte
HMIT 0x745
MC 0x715
15 R AL 5 BMS 0x725 | 0x0C 0x04 0xC402 0x00 0x00
PBU 0x735
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HMI 0x745
MC 0x715
BMS 0x725
T ik 0x0C 0x04 0xC502 0x00 0x00
fese PBU | 0x735 | ¥ ¥ O
HMI 0x745
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