{547 CANBUS & L]

CANBUS communication protocol

1. YHEEO  Physical interface
KR 500khz, 11 PIARERRIRFF (ID) , A CAN2.0B W&, KA HHLE,
BIENLIAETE S, ORI SR NG R, EHURIEXN AR Lxﬁm?av sia
B A A PR A5 e o o BB K s . AL R IS e R i ] AN HdE, SRk 8

DHAGRE,

Using baud rate 500khz, 11 standard identifier (ID),

CAN2.0B inner box. Using the

query mechanism, that is, the host side to send instructions, the protection board will

respond to the corresponding information.

If the host sends the identifier remote frame

instruction, the protection board will responds to the corresponding data frame data
according to the identifier. The host can send remote frame without data, If the data frame is

sent, the slave is not processing.

IR

Identifier description

R R BVS MR IR R B, BB RA CRC-16 REBR, RARRTXLERIEH,
FANERFHIRREFHEN, KRFVESR.

Refers to the BMS response data description, using CRC-16 to do the verification, the

specific verification method see the verification instructions, all the bytes are high byte

first, low byte in the post.

R HE IR L
Identifier | Contents Data length Description
BYTEO~1 A HLE, TSR, mfi WIER], A0y 10mv
BYTEO ~ 1 for the total voltage, unsigned, high byte first, in 10mV
BYTE2~3 JyHin, FF57A, HAN 10mA, FHUAIE, N
MHEE. HIFR BYTE2 ~ 3 for the current, symbol type, in 10mA, charging is positive,
PR 5 the discharge is negative
0100 Total voltage, 6+2BYTE (IS | BYTE4~S NFIRZE, LT, HAY 10mAh.
X

current,
remaining

capacity

6 + 2BYTE check

BYTE4 ~ 5 for the remaining capacity, unsigned , in 10mAh.

BYTE6~7 SN CRC_16 1%561E, N BYTEO~BYTES [1J CRC-16 156
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check




TIHEE.
REL. RSOC.

6+2BYTE (KA 56

BYTEO~1 N7 A ®, LA TM, @7 /ERT, #4784 10mAh

BYTEO ~ 1 is full capacity, unsigned, high byte in the former, in 10mAh

BYTE2~3 ABCEMEIR RS, TS5, AN 1K

BYTE2 ~ 3 is the number of discharge cycle , unsigned , the unit is 1

0x101 Full capacity, - — — U
o of 6 + 2BYTE check | BYTE4~5 NFRAEETH (RSOC) , LfFFHY, HAN%
number o
BYTE4 ~ 5 for the remaining capacity (RSOC), unsigned, in units of %
cycles, RSOC - -
BYTE6~7 2y CRC_16 &4 {H, v BYTEO~BYTES [¥) CRC-16 &5
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check
KR A BYTEO~1 A celll~celll6 HIMBPRIRAFRE, 1 NIFH, 0 AT
. WEPIRASE BYTEO ~ 1 for the balance status of cell1 ~ cell16, 1 is open, 0 is not
T RPIR open
PN N PR — N N
N BYTE2~3 J celll7~cell33 ¥Rk E, 1 AHE, 0 AKRHFRE
Equalization 6+2BYTE [{I#55: | BYTE2 ~ 3 for the balance status of cell17 ~ cell33, 1 is open, O is not
0x102
state low byte, 6 + 2BYTE check | ©OPen
equalized state BYTE4~S iRy Frd, HARIE 1.
high byte, BYTE4 ~ 5 for the protection sign, see note 1.
protection BYTE6™7 JA CRC_16 £ {H, A BYTEO™BYTES [f] CRC-16 £:%
status, BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTES CRC-16 check
BYTEO~1 24 MOS EPRAIRE T, HAk Wik 2
FET R AS
iR . BYTEO ~ 1 for the MOS tube status, see note 2
A HEH B N =
Wk BYTE2~3 A4/ HIH, Bk 3
6+2BYTE [{Jf256 | BYTE2 ~ 3 for the production date, see note 3
0x103 FET control o —
6 + 2BYTE check | BYTE4™S NHHRA S
status,
) BYTE4 ~ 5 is the software version
production date,
. BYTE6™7 y CRC_16 £36{H, 4 BYTEO~BYTES f] CRC-16 F4:
software version
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check
BYTEO y i ith 4 5 %
Fath B2 4. NTC ) .
on BYTEOQ is the number of battery strings
242BYTE FUAREE | BYTEL S NTC #:3k%L
0x104 Number of
. 2 + 2BYTE check | BYTE1 is the number of NTC probes
battery strings, - -
BYTE2~3 4 CRC_16 &4 {H, Jv BYTEI~BYTE2 [¥) CRC-16 &%
NTC number
BYTE2 ~ 3 for the CRC_16 check value, for BYTE1~ BYTE2 CRC-16 check
BYTEO™1 Jy NTC1 HREEME, TAFSEL, AL 0.1K BAkIE 4
BYTEO ~ 1 is the temperature value of NTC1, unsigned ,in 0.1K , see
noke 4
NTCI~NTC3 (1] BYTE2~3 Jy NTC2 (iR E(H, TSR, #4701k AR 4
R BYTE2 ~ 3 is the temperature value of NTC2 , unsigned ,in 0.1K , see
e 6+2BYTE [
0x105 NTC1 ~ NTC3 heck noke 4
6 + 2BYTE chec| N -~ N =
temperature BYTE4~S A NTC3 MR EE{E, LRF58, i 00K Bk 4
value BYTE4 ~ 5 is the temperature value of NTC3, unsigned ,in 0.1K , see
noke 4
BYTE6~7 & CRC_16 /X361, > BYTEO~BYTES [ CRC-16 &3
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check
0x106 NTC4~NTC6 ff] | 6+2BYTE [{F:H; | BYTEO~1 A NTC4 [iRE(E, TRFZH, 7 0.1k BRI 4




IR
NTC4 ~ NTC6
temperature

value

6 + 2BYTE check

BYTEO ~ 1 is the temperature value of NTC4, unsigned ,in 0.1K , see

noke 4

BYTE2~3 J NTCS HUIRE(E, TS5, HA47 0.1K BAKILYE 4
BYTE2 ~ 3 is the temperature value of NTC5, unsigned ,in 0.1K , see

noke 4

BYTE4~5 Jy NTC6 HUMFE(E, TfFSH, #fr 0.0k AAANIE 4 Bf
LIV A E Ve
BYTE4 ~5 is the temperature value of NTC6, unsigned ,in 0.1K , see

noke 4, If not, it can not return the data

BYTE6~7 Sy CRC_16 #X361H, >N BYTEO~BYTES [ CRC-16 /46
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check

0x107

CELL1~CELL3 [

HUEAE
CELL1 ~ CELL3

voltage value

6+2BYTE [IALH:
6 + 2BYTE check

BYTEO™1 A Celll HiJk, TERFSH, mbLy ifenl, A28 mv
BYTEO ~ 1 for the Celll voltage, unsigned, high byte first, in mV

BYTE2~3 4y Cell2 Hifk, AFSHL, mhis W7enl, B4 mv
BYTE2 ~ 3 for the Cell2 voltage, unsigned, high byte first, in mV

BYTEA~S A Cell3 MLk, RS8R, EfF i7EnT, HAN mv
BYTE4 ~ 5 for the Cell3 voltage, unsigned, high byte first, in mV

BYTE6~7 & CRC_16 /361, > BYTEO~BYTES [ CRC-16 /&3
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check

0x108

CELLA~CELL6 (]

HUEAE
CELL4 ~ CELL6

voltage value

6+2BYTE [ALH:
6 + 2BYTE check

BYTEO™1 A Celld HLJ&, RS8R, BfF 7ERT, HAN mv
BYTEO ~ 1 for the Cell4 voltage, unsigned, high byte first, in mV

BYTE2~3 A Cells HLJE, TEFF58, SfF i7EnT, HAN mv
BYTE2 ~ 3 for the Cell5 voltage, unsigned, high byte first, in mV

BYTEA~5 A Celle HiJ&, TEFF58, My i7EnT, HA8 mv
BYTE4 ~ 5 for the Cell6 voltage, unsigned, high byte first, in mV

BYTE6~7 Jy CRC_16 1% 561H, A BYTEO~BYTES HJ CRC-16 fX56:
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check

0x109

CELL7~CELL9

HURME
CELL7 ~ CELL9

voltage value

6+2BYTE A S
6 + 2BYTE check

BYTEO~1 4 Cell7 HiJE, TEFFSH, mbLy ifenl, A28 mv
BYTEO ~ 1 for the Cell7 voltage, unsigned, high byte first, in mV

BYTE2~3 4 Cell® ik, TERFSHY, mfry ifenl, A28 mv
BYTE2 ~ 3 for the Cell8 voltage, unsigned, high byte first, in mV

BYTE4~5 4 Cell9 HUIE, TERFSH, mfLy ifenl, A28 mv
BYTE4 ~ 5 for the Cell9 voltage, unsigned, high byte first, in mV

BYTE6~7 Sy CRC_16 #&36{H, >N BYTEO~BYTES [ CRC-16 /46
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check

0x10A

CELL10~CELL12

(¥ Fi s A
CELL10 ~ CELL12

voltage value

6+2BYTE FALH:
6 + 2BYTE check

BYTEO~1 4y Celll0 RiJE, TERFSHL, mfus fifEdl, A mv
BYTEO ~ 1 for the Cell10 voltage, unsigned, high byte first, in mV

BYTE2~3 4 Cellll HUE, TAFSR, sfis TEdT, FALN my
BYTE2 ~ 3 for the Cell11 voltage, unsigned, high byte first, in mV

BYTE4™~S A Celll2 HUE, TFFSHY, M7 WIERT, AN mv
BYTE4 ~ 5 for the Cell12 voltage, unsigned, high byte first, in mV

BYTE6~7 & CRC_16 /361, > BYTEO~BYTES [ CRC-16 /&3
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check

0x10B

CELL13~CELL15

6+2BYTE (KA 56

BYTEO™1 A Cell13 W&, TR SH, S FHWIER, BN mv




(¥ Fi s
CELL13 ~ CELL15

voltage value

6 + 2BYTE check

BYTEO ~ 1 for the Cell13 voltage, unsigned, high byte first, in mV

BYTE2~3 4 Celll4 HiJE, TCRFSHL, mfus fifEdl, AN mv
BYTE2 ~ 3 for the Cell14 voltage, unsigned, high byte first, in mV

BYTE4~5 4 Cell15 ik, TERFSHL, mfus fifEdl, AN mv
BYTE4 ~ 5 for the Cell15 voltage, unsigned, high byte first, in mV

BYTE6~7 Sy CRC_16 #&361H, >N BYTEO~BYTES [ CRC-16 46
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check

0x10C

CELL16~CELL18
) LA
CELL16 ~ CELL18

voltage value

6+2BYTE [IALH:
6 + 2BYTE check

BYTEO~1 4y Celll6 HiJE, TCRFSHL, mfus fifEdl, AN mv
BYTEO ~ 1 for the Cell16 voltage, unsigned, high byte first, in mV

BYTE2~3 Jy Celll7 MUk, TAFSR, wfis TEdT, LN my
BYTE2 ~ 3 for the Cell17 voltage, unsigned, high byte first, in mV

BYTE4™~S A Celll8 HUE, TFFSH, M7 WIER, AN mv
BYTE4 ~ 5 for the Cell18 voltage, unsigned, high byte first, in mV

BYTE6~7 & CRC_16 /X 3&1H, > BYTEO~BYTES [ CRC-16 &3
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check

0x10D

CELL19~CELL21

(¥ Fi s
CELL19 ~ CELL21

voltage value

6+2BYTE FALH:
6 + 2BYTE check

BYTEO~1 A Celll9 HUE, TFFSH, M7 WIER, AN mv
BYTEO ~ 1 for the Cell19 voltage, unsigned, high byte first, in mV

BYTE2~3 A Cell20 HU/E, LFFSH, M7 WIER, AN mv
BYTE2 ~ 3 for the Cell20 voltage, unsigned, high byte first, in mV

BYTE4™S A Cell21 HUE, TFFSH, M7 WIERT, AN mv
BYTE4 ~ 5 for the Cell21 voltage, unsigned, high byte first, in mV

BYTE6~7 Jy CRC_16 1 561H, A BYTEO~BYTES HJ CRC-16 £ 56
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check

0x10E

CELL22~CELL24

(¥ Fi s A
CELL22 ~ CELL24

voltage value

6+2BYTE FAL S
6 + 2BYTE check

BYTEO™1 Ay Cell22 RiJE, TERFSHL, mfus fifEdl, FBAA mv
BYTEO ~ 1 for the Cell22 voltage, unsigned, high byte first, in mV

BYTE2~3 4 Cell23 HiJk, AP, mfus fAEdl, A mv
BYTE2 ~ 3 for the Cell23 voltage, unsigned, high byte first, in mV

BYTE4~5 Ay Cell24 HiJE, TCRFSH, mfus fifEdl, AN mv
BYTE4 ~ 5 for the Cell24 voltage, unsigned, high byte first, in mV

BYTE6~7 Sy CRC_16 #3&1H, >N BYTEO~BYTES [ CRC-16 46
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check

Ox10F

CELL25~CELL27

(¥ Fi s A
CELL25 ~ CELL27

voltage value

6+2BYTE [IALH:
6 + 2BYTE check

BYTEO™1 4y Cell25 RiJk, TERFSHL, mfus fifEdl, FBAA mv
BYTEO ~ 1 for the Cell25 voltage, unsigned, high byte first, in mV

BYTE2~3 4 Cell26 ik, TAFTR, wfis TEdT, AN my
BYTE2 ~ 3 for the Cell26 voltage, unsigned, high byte first, in mV

BYTE4™~S A Cell27 HiJE, TFFSH, M7 WIERT, AN mv
BYTE4 ~ 5 for the Cell27 voltage, unsigned, high byte first, in mV

BYTE6~7 &y CRC_16 /X361, > BYTEO~BYTES [ CRC-16 &3
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check

0x110

CELL28~CELL30

) LA
CELL28 ~ CELL30

voltage value

6+2BYTE [IALH:
6 + 2BYTE check

BYTEO~1 A Cell28 HUE, TFfFSH, Ml WIERT, AN mv
BYTEO ~ 1 for the Cell28 voltage, unsigned, high byte first, in mV

BYTE2~3 Ay Cell29 HU/E, TFFSH, M7 WIER, AN mv
BYTE2 ~ 3 for the Cell29 voltage, unsigned, high byte first, in mV




BYTE4~5 4 Cell30 Rk, TERFSHL, mfus fifedl, A mv
BYTE4 ~ 5 for the Cell30 voltage, unsigned, high byte first, in mV

BYTE6~7 Sy CRC_16 /461, >N BYTEO~BYTES [ CRC-16 /%46
BYTE6 ~ 7 for the CRC_16 check value, for BYTEO ~ BYTE5 CRC-16 check

0x111

0x112

3. %8  Special Instructions
L BRIPREBE, N 1ONEERPRES, 8o RERAZR

Note 1: The protection indicates , 1 indicates that protection has occurred, 0 has not occurred

. LXUSURERSS
bit0
Single overvoltage protection
. BARR LR
bitl
Single undervoltage protection
_ Ot I {4
bit2
Whole group overvoltage protection
. BAR LR
bit3
Whole group undervoltage protection
. AR R
bit4
Charge over temperature protection
_ AR R
bith
Charge low temperature protection
. I GRNR ROE
bit6
Discharge over temperature protection
_ BB
bit7
Discharge low temperature protection
. A R R
bit8
Charge overcurrent protection
. TR OR
bit9
Discharge overcurrent protection
. SR
bit10
Short circuit protection
. Al 1C $5i%
bitll
Front detection IC error
BAFE MOS
bitl2
Software lock MOS
~ TR
bitl3 bitlh
Reserved
T 2: MOSFETRF:  MOS Ha7niRES, bit0 FoRFLHL MOS, bitl FRBHL MOS, 0 F/x MOS K], 1 %R
191

Note 2: MOSFET status: bit O for charging MOS, bit 1 for discharge MOS, 0 for MOS off, 1 for open

T 3 A H A

Note 3 :Production date analysis




K 2 MBS, Hinox2068, HH H N EAG 5 7:  0x2028&0x1f = 8371~ H I, A fir4b iz (0x2068>>5)
&0x0f= 0x03 & 3 AR KA S5 /AJC 2000 FIZ{EHKEKR: 2000+ (0x2068>>9) = 2000 + 0x10 =2016;

Using 2 bytes of transmission;For example, 0x2068, where the date is the lowest 5: 0x2028&0x1f = 8
represent date; month 4b bit (0x2068 >> 5) & 0x0f = 0x03 represent March; The year is expressed in terms of the
difference from the year 2000: 2000 + (0x2068 >> 9 ) = 2000 + 0x10 = 2016;

T 4 TEERENT
Note 4: Temperature analysis
K FZEXTR AL, KX E=2731+ CSEBRIEEE*10)
Using absolute temperature transmission, send value = 2731 + (actual temperature * 10),
0°C =2731+0*10
25°C =2731+25*10 = 2981
-10C =2731+ (-10) *10= 2631

4. BB HFAPB Verification method
AU PR T RFEH CRC-16 BI, BASLIRK HENT.:

The verification method in this agreement adopts CRC-16 check, the specific
verification method is as follows:

HETE 1.

Calculation method 1:

#define CRC 16 POLYNOM;A;S 0xa001
// X"16 +X715 +X72+1 JaIikss
uintl6 t Check CRC16 (uint8 t* pchMsg,uint8 t wDatalen)
{
uint8 t i, chChar;
uintle t wCRC = OXxXFFFF;
while (wDatalen--)
{
chChar = *pchMsg++;
wCRC 7*= (uintle6 t) chChar;
for (i = 0; 1 < 8; i++)
{
if (wCRC & 0x0001)
wCRC = (wCRC >> 1) ~ CRC 16 POLYNOMIALS;
else
wCRC >>= 1;
}
}

return wCRC;

}
ffji, B2,
e Bifi i
byte[] auchCRCHi = newbyte[] {0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x01,  0xC0, 0x80, 0x41, 0x00, 0xCl, 0x81, 0x40,
0x01. 0xCO, 0x80, 0x41, 0x00, 0xCI, 0x8I, 0x40, 0x00, 0xCI,
0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,

0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x00, 0xCl, 0x81, 0x40,




0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x00, 0xCl, 0x81, 0x40,

0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO,
0x80., 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl, 0x81, 0x40

I ,
/% CROMKAL - i {H e */
byte[] auchCRCLo = newbytel[] {
0x00, 0xCO, 0xCl, 0x01, 0xC3, 0x03, 0x02, 0xC2, 0xCo6, 0x06,
0x07, 0xC7, 0x05, 0xCh, 0xC4, 0x04, 0xCC, 0x0C, 0x0D, 0xCD,
0xOF, O0xCF. 0xCE, 0xOE, 0xOA, O0xCA. 0xCB. 0x0B, 0xC9, 0x09,
0x08, 0xC8, 0xD8§, 0x18, 0x19, 0xD9, 0x1B, O0xDB, OXDA OxlA
0Ox1E, OxDE, O0OxDF, Ox1F, 0xDD, 0x1D, 0x1C, 0xDC, 0x14, 0xD4,
0xD5, 0x15, 0xD7, 0x17, 0x16. 0xD6, 0xD2, 0x12. 0x13, 0xD3,
0x11, 0xDl1, 0xDO, 0x10, OxFO, 0x30, 0x31, OxFl, 0x33, O0xEF3,
0xF2, 0x32, 0x36, O0xF6, OxF7, 0x37, OxFb, 0x35, 0x34, OxF4,
0x3C, OxFC, O0xFD, 0x3D, OxFF, 0x3F, O0x3E, OXFE, OXFA, OX3A,
OX3B OXFB 0x39, O0xF9, O0xF8, 0x38, 0x28, O0xE8, O0xE9, 0x29,
0xEB, 0x2B, 0x2A, O0xEA, OxEE, 0x2E, 0x2F, OxEF, 0x2D, OxED,
0xEC, 0x2C. OxE4, 0x24, 0x25. OxEb, 0x27, OxE7. OxE6, 0x26,
0x22, O0xE2, O0xE3, 0x23, O0xE1l, 0x21, 0x20, 0xEO0, 0xAO0, 0x60,
0x61, OxAl, 0x63, O0xA3, 0xA2, 0x62, 0x66, O0xA6, OxA7, 0x67,
0xA5., 0x65. 0x64, O0xA4, 0x6C, OxAC. OxAD, 0x6D, OxAF, Ox6F,
OX6E OXAE OXAA 0X6A 0x6B, O0xAB, 0x69, 0xA9, O0xA8, 0x68,
0x78, 0xB8, 0xB9, 0x79, 0xBB, 0x7B, 0x7A, 0xBA, OxBE, OxT7E,
0x7F, OxBE, 0x7D, 0xBD, 0xBC. 0x7C, 0xB4, 0x74. 0x75, 0xB5,
0x77, 0xB7, 0xB6, 0x76, 0x72, 0xB2, 0xB3, 0x73, O0xB1l, O0x71,
0x70, 0xBO, 0xb50, 0x90, 0x91, 0xb51, 0x93, 0xb53, 0xb2, 0x92,
0x96. 0x56. 0x57, 0x97, 0x55, 0x95. 0x94. 0x54, 0x9C, 0x5C,
OX5D OX9D 0xbF, OX9F 0x9E, OxbE, 0X5A 0X9A 0x9B, 0xbHB,
0x99, 0xb59, 0x5H8, 0x98, 0x88, 0x48, 0x49, 0x89, 0x4B, 0x8B,
0x8A, Ox4A. O0x4E, Ox8E, Ox8F. 0x4F, 0x8D, 0x4D. 0x4C, 0x8C,
0x44, 0x84, 0x8b, 0x4b, 0x87, 0x47, 0x46, 0x86, 0x82, 0x42,

OX%B 0x83, 0x41, 0x81, 0x80, 0x40

/RN PR %
(ld%% cf%16(byte[] puchMsg, Ulnt16 usDatalen)

Ulntl6 clc
Ulntle 1 = 0;

byte uchCRCHi = OxFF; /x erRC%Zﬁ?%Uﬁbih */
byte uchCRCLo = OxFF; /* {[KCRC “Fii#jiafl, *

byte ulndex; /% CRCYEHHHIZR 5]
w iﬁeu (Illls%)étaLen—— ﬁﬁ@ ?j:z:%uﬁ R iX x/
ulndex = (byte) (uchCRCHi  puchMsgli++]) ; /* it

uchCRCHi (byte) (uchCRCLo  auchCRCHi[uIndex]) ;
uchCRCLo auchCRCLo[ulndex] ;

HCRC */




cle = (UInt16) (uchCRCHi << 8 | uchCRCLo) ;
return (clc) ;

}
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