CANBUS Protocol

of

High Voltage system

Change record

Date Version | Chapter Description Author
2016/7/19 1.00 First Version. AREEN
2016/8/15 101 1. Add sleep wake up contrgl/ii?l}]f?f‘ﬁj&ﬂﬁ\@?é@/ -
2. Add relay faulty check./ 1 i1 4k H 2846 0 i o

2016/8/17 1.02 Add charge/discharge command./ 1 i 78 i L i 4 35

2016/11/15 103 Add forceti chirge and balance charge flag bit /115 S
78, ¥gehrdas

2016/12/04 1.04 Add broadcast to get information of battery cell and AREE N
module /S 1) " FEER BRI AR B

2016/12/19 1.05 Add voltage, temperature value, alarm and protection of Exyen
module /35N FEIBAR Y R IR FEAE K B RS R
HERPEE

2016/12/22 | 1.06 Add system equipment information/ 1 il & i 3 415 B ZHh
Add commando of relay force to break/ 3 Jii 4% H %5 5
1l W T i 2

2017/01/03 1.07 New composing for external PCS communication or | 45&%%
internal  BMCU communication/ i % SCA ), T
X73xf4h PSC {5 EE A #S BMCU Ul

2017/01/12 1.08 Add charge forbidden and discharge forbidden mark. AREE N

b T | = N 1 o @220 T




2017/08/22 1.09 Add mark of connect multi-racks(pile) in parallel ZR
R

2017/9/22 1.10 Add mark of connect multi-rack(pile) in parallel in all eyt
broadcast frames
P ) Rwih s AR AR

2017/11/08 1.1 Add mark of “other error”

e HoAh i b &

2018/03/27 | 1.12 EEIFHEARE, EBRILKRIEL, MR SMEER | 200
AT
Delete mark of connect multi-racks(pile) in parallel,
delete irrelevant internal communication command, this
protocol is for customer only.

2018/04/02 | 1.13 S8 ol BT 47 0 2 A P T e ki
Add function of keep relay on even there is no
communication.

2018/06/12 1.14 1.2 ARG AAE B0 S K Al RN

Page8 | Revise System Device information’s response data
1. WERRREEEETH “HHERAGEE” MBI
AfEE
Revise the “hardware version info.” and “software
version info.” In the system device information
data
2. RGRKFGEETHRBERERH TSN 2 F
WEOR, SRR RN 255AH, HURmK
65535AHRevise the system device information’s
date from 1bit to 2bits, so that the battery
capacity can be showed from 255Ah to 65535Ah
2018/09/25 1.15 Table 2 | 3 i e it 45 518 M B s
Add Battery cell error mark
2018/11/06 1.16 Table 5 | ¥ nHfEdy Efr ZJh
1. N oCHL H g A s
Add Shutdown circuit error mark

2. BN BIMC #fEhL
Add BMIC error mark

3. BN ER LR SR AL
Add Internal bus error mark

4. SEINITHLE A R S AL
Add Self-test error

2020/09/09 1.17 Page8 iy e b k|3 | 74 5L ASCl Lane

IAdd ASCII code for battery manufacturer information:
& . CANID:0x42F0

Define CANID: 0x42FO0

ByteO~Byte7:

For exzample: Dyness Byte0=" D’ ;Bytel=" vy

)

n’ ;Byte3=" e

)

;Byte2=’

b 2

;Byted=" s’ ;Byte5=" s’ ;




2020/09/09

Page8

I e 81 S A5 S ASCH B

Add ASCII 15 code for battery serial number information:

5 . CANID:0x42EQ

Define CANID: 0x42EQ

ByteO~Byte7:

For exzample: 12345678 ByteO=" 1’ ;Bytel=" 2’ ;Byte2=’
3’ ;Byte3=" 4’ ;Byte4=" 5’ ;Byte5=" 6’ , Byte5=" 7’
Byte5=" 8’ ;

Lane

CAN M Z:Hik%: CANBUS frame format:
KA 29 RFRIARFIY ks e, S ZefkiiE 2y 500kbps.
The 29 bits identifier is used to transfer the extended frame format, and the bus
transmission rate is 500kbps.

{5 3: Communication Mode:
AL A KGR B W B TR 2 T, R R N A
After the host device sends the check or control command, the battery system
responds data.

Report Sending is LSB. &% N{KFZIER]

1 EHFEL

2 R4

Query Instruction
1.1 E4&{5E. Ensemble information
1.2 2413 %155 system equipment information
Control Command
2.1 fRERM:E% ) Sleep / Awake Command
2.2 FE L A4 Charge/Discharge Command

Catalog

2.3 IIfHsS B 15 #5" F6 4 Temporary masking “external communication error” command ... 11




1 &j$E4  Query Instruction

1.1 B /&{= B Ensemble information

o MLk Ki%k¥HE: Host device sending data:
CAN ID: 0x4200 () #E&Mi) (this is Broadcast Frame)

ByteO |0 Ensemble Information & {415 &

Byte1 Reserve

Byte2 Reserve

Byte3 Reserve

Byted Reserve

Byte5 Reserve

Byte6 Reserve

Byte7 Reserve

o iyt W & N & dE: The battery pile device responds the following data:

CAN ID: 0x4210+Addr (st Addr. = 0~F, % 16 & IFFHHE(S) (Equipment Address: Addr.
= 0~F, MAX 16 equipments can be parallel communicated.)

ByteO Fjth4L s B R Battery Pile Total Voltage Resolution: 0.1V

Byte1 Offset: 0

Byte2 Hiitb 41 Hi i Battery Pile Current Resolution: 0.1A

Byte3 Offset: -3000A

Byte4 EUEE second level BMS Temperature | Resolution: 0.1 °C

Byte5 Offset: -100 °C

Byte6 SOC Resolution: 1%, Offset: 0
Byte7 SOH Resolution: 1%, Offset: 0




CAN ID: 0x4220+Addr (#&Huht Addr=0~F, &% 16 §i&&IFHEEE) (Equipment Address: Addr=0~F,
MAX 16 equipments can be parallel communicated.)

ByteO | 7aH##iLHE Charge Cutoff Voltage Resolution: 0.1V
Byte1 Offset: 0

Byte2 | jftdE#iLHL & Discharge Cutoff Voltage Resolution: 0.1V
Byte3 Offset: 0

Byted | i KFEHL HLJiL MAX Charge Current Resolution: 0.1A
Byte5 Offset: -3000A
Byte6 | £ K HLit MAX Discharge Current Resolution: 0.1A
Byte7 Offset: -3000A

CAN ID: 0x4230+Addr (##&Hiht Addr=0~F, % 16 &% IFBGEE) (Equipment Address: Addr=0~F,
MAX 16 equipments can be parallel communicated.)

ByteO | S Ak il JE Resolution: 0.001V
Byte1 MAX Single Battery Cell Voltage Offset: 0

Byte2 AR A I H Resolution: 0.001V
Byte3 MIN Single Battery Cell Voltage Offset: 0

Byted | i Ak I LR S 5 Resolution: 1
Byte5 MAX Single Battery Cell Voltage Number | Offset: 0

Byte6 | S I RS Resolution: 1
Byte7 MIN Single Battery Cell Voltage Number Offset: 0

CAN ID: 0x4240+Addr (¥##&Hht Addr=0~F, % 16 &% IFBGEE) (Equipment Address: Addr=0~F,
MAX 16 equipments can be parallel communicated.)

Byte0 T e LA EE L Resolution: 0.1°C
Byte1 MAX Single Battery Cell Temperature Offset: -100

Byte2 A A L Resolution: 0.1 °C
Byte3 MIN Single Battery Cell Temperature Offset: -100

Byted | & & H & it IR E 4% 5 MAX Single | Resolution: 1
Byte5 Battery Cell Temperature Number Offset: 0

Byte6 | K HiAkHthiE 4% 'S MIN Single Battery | Resolution: 1
Byte7 Cell Temperature Number Offset: 0

CAN ID: 0x4250+Addr (#&Hiht Addr=0~F, &% 16 §i&&IFBEEE) (Equipment Address: Addr=0~F,
MAX 16 equipments can be parallel communicated.)

ByteO | F:ACIRAS Basic Status VL% — See Table 1 for details.
Byte1 #E¥AJE ] Cycle Period

Byte2

Byte3 | ¥ Error VLI — See Table 2 for details.
Byte4 L Alarm VL% = See Table 3 for details.
Byte5

Byte6 | {4 Protection LY See Table 4 for details.




Byte7

> Table 1: Basic Status

Bit7 Reverse

Bit6 Reverse

Bit5 Reverse

Bit4 0: Null; 1: i&3k¥J78/Balance charge request

Bit3 0: Null; 1: iR 78/Forced charge request

g:ﬁ 0: Sleep, 1: Charge, 2: D‘ischarge, 3 Idle, 4~7: Reserve
8it0 0: fRHK, 1: 78/, 2: JiCH, 3: W&, 4~7: {RHE

> Table 2: Fault

Bit7 Other error HAth ik CH AR W FEY R

Bit6 RS R Rt I TGS R R 3 30 /1 Battery cell error
Bit5 RELAY_ERR/ 4% i 2 tu i % Relay Check Error

Bit4 RV_ERR/ #ii \ e ([ Input transposition Error

Bit3 DCOV_ERR/ fi N\t FE #f#% Input Over Voltage Error

Bit2 IN_COMM_ERR/ P B85 #f% Internal Communication Error
Bit1 TMPR_ERR/ i f£ B85 1% Temperature Sensor Error

Bit0 VOLT_ERR/ H K& &45 1% Voltage Sensor Error

> Table 3: Alarm

Bit15 Reserve
Bit14 Reserve
Bit13 Reserve
Bit12 Reserve
Bit11 MHV: it ARk = 1 25 % Module High Voltage Alarm
Bit10 MLV: H b L 15 % Module Low Voltage Alarm
Bit9 DOCA: 2k fid i 75 % Discharge Over Current Alarm
Bit8 COCA: Hith#H 78 il i %% Charge Over Current Alarm
Bit7 DHT: i H =R 45 % Discharge Cell High Temperature Alarm
Bit6 DLT: jit IR 45 % Discharge Cell Low Temperature Alarm
Bit5 CHT: 78 HL =1 % Charge Cell High Temperature Alarm
Bit4 CLT: 78 HUK iR 75 Charge Cell Low Temperature Alarm
Bit3 PHV: Mt 2H 76 i R 75 % Charge system High Voltage Alarm
Bit2 PLV: HiithZH 5 AR & 5% Discharge system Low Voltage Alarm
Bit1 BHV: Hith #iikm K 5% Single Cell High Voltage Alarm
Bit0 BLV: Hith AR £ 5% Single Cell Low Voltage Alarm

» Table 4: Protection
Bit15 Reserve
Bit14 Reverse
Bit13 Reverse
Bit12 Reverse




Bit11 MOV: H it fE{#£4" Module Over Voltage Protect

Bit10 MUV: HEB R Ef# )" Module Under Voltage Protect

Bit9 DOC: Hih2H i ity frP" Discharge Over Current Protect

Bit8 COC: Ht 4 7E L i1 Charge Over Current Protect

Bit7 DOT: Jit i =i £ 9" Discharge Cell Over Temperature Protect

Bit6 DUT: it B {KiE -4 Discharge Cell Under Temperature Protect

Bit5 COT: 78 HL =59 Charge Cell Over Temperature Protect

Bit4 CUT: 7 HLIKIR 44" Charge Cell Under Temperature Protect

Bit3 POV: HijthZH 76 fiL i JE {4 Charge system Over Voltage Protect
Bit2 PUV: H il 45 B E %97 Discharge system Under Voltage Protect
Bit1 BOV: Hiith B4 & £ 44 Single Cell Over Voltage Protect

Bit0 BUV: Hjth FAAMKE £ Single Cell Under Voltage Protect

CAN ID: 0x4260+Addr (¥#&Hikk Addr=0~F, &% 16 &% &I FBLE(E) (Equipment Address: Addr=0~F,
MAX 16 equipments can be parallel communicated.)

Byte0 Module Max. Voltage # = H it B B i Resolution: 0.001V
Byte1 Offset: 0

Byte2 | Module Min. Voltage f{f iy BB B [ Resolution: 0.001V
Byte3 Offset: 0

Byte4 Module Max. Voltage Number Resolution: 1
Byte5 | i LML B R4 5 Offset: 0

Byte6 Module Min. Voltage Number Resolution: 1
Byte7 | S fIRHIBAH A L 5 Offset: 0

CAN ID: 0x4270+Addr (st Addr=0~F, &% 16 H &I HEE(E) (Equipment Address: Addr=0~F,
MAX 16 equipments can be parallel communicated.)

ByteO | Module Max. Temperature = L ilifEe | Resolution: 0.1°C
Byte1 T Offset: -100

Byte2 | Module Min. Temperature f{i% H =R | Resolution: 0.1°Ce
Byte3 553 Offset: -100

Byte4 Module Max. Temperature Number Resolution: 1
Byte5 | f i IR fE g5 Offset: 0

Byte6 Module Min. Temperature Number Resolution: 1
Byte7 ¢ I PRI ABE BRI P G Offset: 0

CAN ID: 0x4280+Addr (##4iht Addr=0~F, % 16 &% IFBGEE) (Equipment Address: Addr=0~F,
MAX 16 equipments can be parallel communicated.)

ByteO | Charge forbidden mark 2% il 75 Hibx i OXAA H XL, HeEEILR
OxAA: effect; other value: NULL

Byte1 Discharge forbidden mark 25 (i ARdE | OXAA B2, HEMETLH
OxAA: effect; other value: NULL

Byte2 Reserve

Byte3 Reserve

Byte4 Reserve




Byte5 Reserve

Byte6 Reserve

Byte7 Reserve

CAN ID: 0x4290+Addr (#&Huht Addr=0~F, &% 16 §i&&IFBEEE) (Equipment Address: Addr=0~F,
MAX 16 equipments can be parallel communicated.)

ByteO | #fEd & 1 VLI 2 H. See Table 5 for details.

Byte1 Reserve

Byte2 Reserve

Byte3 Reserve

Byte4 Reserve

Byte5 Reserve

Byte6 Reserve

Byte7 Reserve

» Table 5: #f&EY & 1

Bit7 Reserve
Bit6 Reserve
Bit5 Reserve

Bit4 Reserve

Bit3 FFHLE K 5% % / Self-test error

Bit2 N B B2k 555/ Internal bus error

Bit1 BMIC 55 /BMIC error

Bit0 FHL HL % 57 / Shutdown circuit error

CAN ID: Ox42E0+Addr (¥#f&iiht Addr=0~F, &% 16 Gi%&IFEEE) (Equipment Address: Addr=0~F,
MAX 16 equipments can be parallel communicated.)

ByteO

Byte1

Byte2

Byte3 Series-Number-ASCII

Byted

Byte5

Byte6

Byte7

CAN ID: Ox42F0+Addr (%&£l Addr=0~F, &% 16 &% IFEGEE) (Equipment Address: Addr=0~F,
MAX 16 equipments can be parallel communicated.)

ByteO

Byte1

Byte2

ﬂ Manufacturer-Name-ASCI|

Byted

Byte5

Byte6

Byte7




1.2 24354158 system equipment information

® The host device sends the data: _bA7HLi% & & EEE:

CAN ID: 0x4200 (is broadcast frame) ChJ ™ #&mi)

ByteO |2 2 is system equipment information 434515 E

Byte1 Reserve

Byte2 Reserve

Byte3 Reserve

Byted Reserve

Byte5 Reserve

Byte6 Reserve

Byte7 Reserve

® Battery System Response Data:  Hijth 41 % 251 o7 54 -

CAN ID : 0x7310+Addr (Equipment Address: Addr=0~F, MAX 16 equipments can be parallel
communicated.) (##HibE Addr=0~F, &% 16 G¥X&FEGERE)



Hardware Version: such as V2.1
Software Version: such as V1.2

ByteO Hardware Version O: Null; 1: ver. A; 2: ver. B; Others: Reserve.
T i A O: X%, 1T:A A, 2:BfRA ; HAh:7iE
Byte1 reserve
Byte2 Hardware Version-V {4 f 4s-V -0x02
Byte3 Hardware Version-R ##{4: /i 4<-R 0x01
Byte4 Software Version-V # {4 A-V (F A | -0x01
Major)
Byte5 Software Version-V B A-V (Ffas | 0x02
Minor)
Byte6 | Software Version-J1 & T A
Byte7 Software Version Jf- & T i A

CAN ID : 0x7320+Addr (Equipment Address: Addr=0~F, MAX 16 equipments can be parallel
communicated.) (&%l Addr=0~F, &% 16 &% IFEHEE)

ByteO Battery Module Qty.

Byte1 IR

Byte2 Battery Module in series Qty.

F Ik L T B AN Y
Byte3 Cell Qty. in battery module
e e b A H
Byted Voltage Level Resolution: 1V
Byte5 K& Offset: 0
Byte6 AH number AH #{ Resolution: 1AH Offset: 0

Byte7

2 #1484 Control Command

2.1 fREMefE 3z 4] Sleep / Awake Command

AT F % Broadcast not supported
FAIHLBER R IEEE:  Host device send data:

CAN ID: 0x8200+Addr C(iX# itk Addr=0~F, &% 16 & &IFBGETE) (Equipment Address:
Addr=0~F, MAX 16 equipments can be parallel communicated.)

ByteO | fARHE M4 0x55: 2| 5 & HE AKHCIRZS Control device enter sleep status;
Sleep Awake Control | OxAA: ¥l 1% £ 1B AR IRZS Control device quit sleep status;
Others: Null  JAth: TEx%

Byte1 Reserve 0

-10 -




Byte2 Reserve 0
Byte3 Reserve 0
Byte4 Reserve 0
Byte5 Reserve 0
Byte6 Reserve 0
Byte7 Reserve 0

HbZH M E No response from battery.

2.2 784 Charge/Discharge Command

AN 4% Broadcast not supported
RN R IEBHE:  Host device send data:

CAN ID: 0x8210+Addr (##& it Addr=0~F, &% 16 & W& JFEE{E) (Equipment Address:
Addr=0~F, MAX 16 equipments can be parallel communicated.)

ByteO FEHL 4 Charge Command OxAA: effect; Others: Null (* Note 1)
Byte1 4 Discharge Command OxAA: effect; Others: Null (* Note 2)
Byte2 Reserve
Byte3 Reserve
Byted Reserve
Byte5 Reserve
Byte6 Reserve
Byte7 Reserve

It ZH T[4 No response from battery.

*Note:

1.

FEHATA s R T RISRIRESHS, 4R a3 T, 2 EMS 2 PCS i 250 k4T 78 B
WFAT LRI Ay 4, Bl P& 4k iids . A B CARIR, 75 Se e

Charge Command: When the battery is in under-voltage protection, the relay is open. When
EMS or PCS is going to charge the battery, send this command, then the battery will close
the main relay. If the battery is in sleep status, wake up first then use this command.
AT G EAL T R R OIRES IS, 4k asilir, tbir EMS B PCS e ZE gk 47
HI, ARk AT A, W A kAT . A I OARER, U S .

Discharge Command: When the battery is in over-voltage protection, the relay is open.
When EMS or PCS is going to discharge the battery, send this command, then the battery
will close the main relay. If the battery is in sleep status, wake up first then use this

command.

-11 -




2.3 it Bl “i@BIEH0%” 84 Temporary masking “external communication
error” command

CAN ID: 0x8240+Addr (i#&Hhit Addr=0~F, &% 16 & W& IFEGE{E) (Equipment Address:
Addr=0~F, MAX 16 equipments can be parallel communicated.)

ByteO BMS masking “external communication | OxAA: effect; Others: Null
error’

TR “BRRONTEE SR 5L

Byte1 Reserve

Byte2 Reserve

Byte3 Reserve

Byte4 Reserve

Byte5 Reserve

Byte6 Reserve

OO/ oo o/o|lo

Byte7 Reserve

izl %2 Response from battery:
CAN ID: 0x8250+Addr (¥ &Ml Addr=0~F, &% 16 & & &IFBEE)

ByteO System condition able to act this | OxAA: 7 & , 37 Bl #4417 ; OK, will act this
command or not commend immediately
RGRERBREPAT M2 % AT Others: A#AT 4 ; won't act this command

Byte1 Reserve

Byte2 Reserve

Byte3 Reserve

Byte4 Reserve

Byte5 Reserve

Byte6 Reserve

oo/ oo o/o|o

Byte7 Reserve

Danger: High Safety Risk from improper use
B AESEHSERRETERZENK .
Note:
After receive this command, BMS will estimate the condition and give reply.
If meet the condition, in 5 minutes, BMS will ignore the “external communication fail” alarm, which
means relay will keep ON while no communication between BMS and EMS/PCS.
In this 5 minutes, if there is a protection alarm, BMS will cut off the relay as normal.
MANRR A KT KRBT, W R R RVFPATIEEE, WERENEERSC, 3 H RSG5 %)
BPCHMEEEE” DhRe. 7E 5 Bh N, kRIS RFA . (H, B s RN RAERTE, RGHE
IEH AT ORI Th fE
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