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=xon | PINL: §41 ON/OFF
°" PIN2: C]#7] ON/OFF T PIN1 PIN2
@| 2Pin - EX ON ON OFF
(COMM | (Hlo] tp=ze oo
PIN1: OFF . Do .
ON/OFF) (=7]); ON : ¢ , OFF : o}g}
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x 9o} Zro] SHA] 9FS HQ FAl B7L
PIN1 : CAN &
PIN2 : RS422(RX Line) & | 4 E0x| 3 AFR0]E MR
PIN3 : RS485 I
RS422(TX Line) & e PIN1 PIN2 PIN3
CAN & ON OFF OFF
*RT = Resistor Termination
2711 : RS422/4850] 7o RS422 & | OFF ON ON
= S} = st Al AEIS A} R0}5
o | S B gan Canghd T | | Rowss g | oFr | ore | oN
n B WA BA =R 8}
(RT SET) }‘]'o‘g"—(\)_]_'%eﬁlﬁ OFF OFF OFF
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xZ27]3 1 B ujLo AL WA SEAE = 120Q
1.6 STUAY AEY AE.
* BA 58 44
B PIN1 PIN2
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L= El
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AA) SAldol 2ol eEor wof Qlod, Aot ARAIA] @Al Opx] HlopjXY HEotes ¥HAL
Aol dojur] Mi2Pyct. FEAYS whAL dde Forsyo
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* CAN &4l

- EOA AAEe WaKoR

- = BMU ZA|9A CA

o
A& E = 500Kbps§1\1 High Speed CAN
AFXR

N £
(40Kbps~1Mbps@ o) 70 &3uch 2 gxlo] Wad SAee 1200},

* RS422/485 EA19] 74 &

- FUAY A28 A
- FUAY AlAES A |
- B Aol UAE FHAge 12009

o

CAN CAN CAN
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>
=
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- A2l o Beol 51 AE @) Folof 2
- CAN H20|4 §Alo] Jugro offojo} 57| mj2
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2. $4 259 B4 J12HA 2 WY ALY

o —
Al AL ofgff ‘2.2.2. CAN B4l 712 HA" @ '2.2.3. RS232 / RS422/ RS485 £A1 7] 4
of

-, CAN B4l Heo] 47 glo] 487k

- RS232 / RS422 / RS485 EAIS ‘1.4 FUE TE @ A0x] AR upl’ xtxste] Meirli

. AFOIN Bujsts AolBat Wyo] T}E4 glonw BH WAL T el T AL

2.2.2. CAN §A4l 712 44

Format CANZ2.0B Standard
Bit rate 500 kbps (A& 4%], §3E71
DLC 8

-. BX19] #7]% 500msolAtS A

ool

}-

2.2.3. RS232 / RS422 / RS485 Al 7]1& HA

Baud rate 19200 bps
Word length 8 bit
Parity None
Flow control None
Stop Bit 1 bit

- B9 27]E 500msolae WA
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2.3. CAN 1w
2.3.1. CAN Connertor AQF

Name D-sub 9Pin

Type Female

2.3.2. CAN A%

o ¥s olg ek
2 CANL CAN Low
7 CANH CAN High
1 GND Signal Ground

* 9] Pin H39Q A& ZX] : Q=% Yolo] =

2.4. RS232 / RS422 / RS485 HH

2.4.1. RS232 / RS422 / RS485 Connertor AFQF

Name D-sub 9Pin

Type Male

2.4.2. RS-232 A%

o H¥s ol ek
2 RXD RS-232 Input
3 TXD RS-232 Output
5 GND Signal Ground

_’IO_
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2.4.3. RS-485 A}k
93 k=t a7
7 DATA+ RS-485 Positive Input/Output
3 DATA- RS-485 Negative Input/Output
5 GND Signal Ground
2.4.4. RS-422 A}
o s o5 ek
7 TXD+ RS-4272 Positive Output
3 TXD- RS-422 Negative Output
2 RXD+ RS-422 Positive Input
8 RXD- RS-422 Negative Input
5 GND Signal Ground

-. BMU A|&2] Pin Map2 Al&ol Huj 591 Alolaxt x| 4E 4 JdFUT.
Pin Map& Z%235| A 351 AFR3IA]7] vyt

-. RS-232% 412 A}838F 742 USB to RS-23248 70|82 AM8s1A1Z ¥l&yct USB to TTLY
serial Al Ao]2Yd 72 RS-23254] {470] 9tx] oo} = Alo] oF=l 4 9l&5U]Th

- RS-2328 41014 TX/RXE AZaAl, & 29 3¢ 222 si8a)7] sighuch (BY o4g 49)
-. Baudrate ¥ 7|E} AX-S ttA] shH A 7A5FA]7] vyt

1=}

- gje} Zo| BE FA Algo] AU A9 BMUY| Al RERe] AAat Yofete] Ajdo] U A4
HISEA) S0l PUCHoRA A7 Fol) B2 A R0 2 ANsolG et A Bl
7 BMU9) Ad 2EfR] AR "0°02 M diFA7] vl

_’I’I_
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4. CAN Al Frame?] 14

O 8.
-. CAN EA4l4 %+ 500Kbps=A] High Speed CAN (40Kbps~1MbpsE <) 30
- ¥ CANEA gAl:

CANopen Alo] opgduct.

MODBUS 4A]o] opdury.

b
o
T
)

Z9] : command $tHo] CASE3 dataS St/ 8o St A&

O 79
- BMU A|Z2] Pin Map2 A|E0] HOREQ Aol2at Ux| e
| )

A2 AHESHLAL & 4% Pin Mapg &H&3S
-. Baudrate 3! 7|8} 242 OA] o FHsHAI7] vig U

- 9ok "ol R FA Aol B 4% BMUS A2 =Ee] AR uh gRojete] Aldol sl 2
B A=A] 2 whh(or2 oA FPote] A Ad ovle oAl ojlsyTt. oA B of
S AMR & 749 BMUO AE 2Efe] AQR|S “07c2 MA siFAl7] vguch)

4.1. Data Frame?9] 7] 9

ID | RTR D1 D2 D3 D4 D5 D6 D7 D8
CASE1 | ID - Order - - - - - - -
CASEZ | ID - Order | Auto - - - - - -
CASE3 | ID - Order | Index | Datal | Dataz | Data3 | Data4 | Datab | Datab

42. 34 24 MY
4.2.1. ID
-, CAN BAlo= a7d wjel2le] £a
-. AW Rotary A9IR2 54 M4 7bssto] AWyl 0x4602 Tt e FAE AHEFICH
S

- Z2A AR ube 14 FUE mE 9 A9 MK uh Ax

4.2.2. RTR
- AgEIAl e
4.2.3. Order

_12_
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4.2.4. Auto

- AtgRdor §5 9 A AR

- AteE oAl 2 AE FA

-. '4.4.2 Auto HHo]" Ax
4.2.5. Index

-. Hlolg AEo] A,

- 2t A0 et Adske oIyt ohE.

-, &Ao] 2 dolgo 2% ‘51.1 CAN EAlE AH 2|AE’ AxR

4.2.6. DataN
- HiE ] AEE SA
-, JHol 22X ‘611 CAN EAl8 AHH 2|AE’ Zx

4.3. CASE19] A
4.3.1. CASE19] %4l

@ $419) 2

- PC(E= AR 94RN7F CAN SAloz AZd HiE 22 RE JHE A7) Y5 $A

@ dAZE
ID RTR Order
0x460 - 0x60

-. SAIstAL sk HiE 9] ID : 0x460
-, Order : A2 wElRlo] 542 92
-. IDQ} Order?Q] o] Yx|sfjoF &t
-. exl) ID : 0x460, Order : 0x60
-. ex2) ID : 0x461, Order : 0x61

® D] AHA]
- PC(E- Y @ANet CAN £Al02 AAY wjeo] i

@ RTRO| A

- AF83PA ¢

ro.
s a-

® Order9] ZAfA

-. ID9] @& =49t Ax|sfofst,
-. "] : 0x60 ~ Ox6F

_13_
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4.4. CASE29] ZJA|
4.4.1. CASE29] 441
@ 49 =4
-. HlolEl2 Abso g2 £AIsH7] 95t B
- 2act DO viE2] Furts $A7Hs
- =Eact D AEE AAPEs

@ rZE
ID RTR Order Auto
0x460 - OxAA 0xEO

® D] AHA]

- HlolElE SAISH: HlElle] RAS $A1Y

@ RTRY] AA|
- AbgsAl e
® Order?] A
~. CASE20] Wajo]= x|A|3}
-. 0xAAR 2t 55 9 §AZ XA
® Auto2] AMA|
- L e o vE % AEAE, AEFA of

-. '4.4.2 Auto Hgol' &2

=
of
o,
2
1o
=]
N

4.4.2. Auto o]
@O Auto Code ®

Bit 7 | Bit 6 | Bit 5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit 0 o]
At=A & A& 1 1 1 X X X X X 0xEO
A& 2K 0 1 1 X X X X X 0x60

-. x : don't care

- n:0orl

@ doly AtsRE 2E
- 100ms 57|12 to]gl2 AlE02 Mg}
-. o549 HolHtZ ASstt.
-. Order?t OxAA o] Auto?} 0xE0Y 73 At

offl
2
op-
>
)

® dolg9 AtEAS FA

-. Order?} O0xAA o]t Auto’} 0x60¥ 7L AL =X

o]

_’IA_
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4.5. CASE39] AA]
4.5.1. CASE39] &A1
@ #4190 =4
-. CASE1 E= CASE29] So2 qid tolg2 3as
- 314 gt dlolE] £A U FRE 6.1 viEY AR AE

@ JJAZE
D RTR Order Index Datal Data?2 Data3 Data4 Datab Datab
0x460 0 0x60 1 Mt L | AY.H | AH_L | As_H | AEj_L | AEl_H
ID RTR Order Index Datal Data2 Data3 Data4 Datab Datab
0x460 0 0x60 2 TTF_L | TTF_H | TTE_L | TTE_H SOC SOH
ID RTR Order Index Datal Data2 Data3 Data4 Datab Data6
0x460 0 0x60 3 RC_L RC_H AE_L AE_H e L | 5 _H

- SARIA GEiE A

® 1D} 4]
- HolEE FAlst dEao] £ag 41
@ RTRY| A
- PC (= AE QFRNAIAl 34l a7sHA] ¢deo= 0.
® Order?] A
- 239 ueo] Hef ke SAY
® Index®] Al
- dlojg] 2laEQ) 2¥g A
-. Index9] ol T2t AEEoX]= HolH FF/7F Us
@ dlolE 9] 4
-. 2-byte or 1-byte2 44 flolg9] x7t
- A% s uiE e AA A
- AR HiEEE S AREEE AR+ 0 SRR, - YA
- AJHE  uiE 2] 9] AEjE|E
-. TTF(Average Time To Full) : SH YU R7X]9] HAFA|ZE
-. TTE(Average Time To Empty) : ©XFa 71X 9] = FA]71
-. SOC(State of Charge) : ZFFS % W2 HA]
-. SOH(State of Health) : £HEZ % W= HA]
-. RC(Remaining Capacity) : &2 Ah T2 HA]
-. AE(Available Energy) : ZFFS Wh ©9l2 HA]
- 2% HiEY YR 25 BA|

_15_
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4.6. CAN COMMAMD g ¢F

4.6.1. WiE2] dlole] AR 34

* 220] : (command

ol

o] CASE3 data® &71¥o] gl H3)

QIE FAl17]7]
CASEl1 &A1
Order : 0x60

4.6.2. vl dlolg] AHE $A

B Xz

A7
CASE2 £4l

Order : OxAA,

command : O0xEO

SR
CASE3 29

shy

o} och
- o d

4.6.3. vl dlolg] ALE $A

T %5

& A7
CASE2 £:4l

Order : OxAA,

command : 0x60

v

el =]

CASE3 29
100msec ofct SHHA
M AR

v

_’Ié_

Hi & 2]
CASE3 &9

te AE S
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5. RS232 / RS422 / RS485 Frame?] 74
O 8.

S B EA AR|=

MODBUS lo] obguct.
EpRA AR OR 9hE SAFORIUC

O 7
-. BMU #&9] Pin Map2 A1) Buj5el Alo|2 2] ¢ 4 d&ych.227] gzo] 2 A%
RS ALgSI AL & Z9 Pin Map$ 883 AlTstn Azste] AbgatAl7] vtk
-, 9t AFE ST o] USBEES} 9l Ao ¥ wiEl2] 7ro] RS2325412 sluxt ot ZQols
A&l BE Alo]E2 FLulishA] A 6}*2‘ 4 ol&5Uct o] f 9% A& ‘USB to RS-232'48 7
o] &g A85tAlZ vy} ‘USB t "9 ‘USB to serial’ £Al Ao]E2 2 £x|to] RS-232
541 A2 WA gro} F4lo] otgl 4 %gqq.
-. RS-232841& AHE-E 7% BMUY Pin Map®] TX/RXe} AASHIA} Sh= 70l 59 TX/RXE A4
2|7 TX<-->RX, RX<-->TX o]} Zo] #7 &}A]7] upahyct.
-. Baudrate % 7|e} M chA] @yl HZ5IA7] vl
- 9o} Zo] BE B Ao Y 9 BMUY| Ad 2ete] AR gYolete] Ajdo] $UsHA A4
AElo]J=A] &l vyt (ot olAl gofe] Fe Ad 0wz ofAlEofQlsyH. oAl B o]
2 AR T A9 BMUO Afd 2ERR] AYAE “0°02 MA #1FA7] wriUch)
5.1. Data Frame®] 792
Start Start
+ +| Address +| Length +| Command | +| Order +| Data 1
Sentencel Sentence?
Check End End
Data 2 + +| Data N + + +
sum Sentencel Sentence?
52. 34 84 AY

5.2.1. Start Sentence

-. OxAF + O0xFAE A|Xto 2 DataZ A|Asict.

5.2.2. End Sentence

-. OxAF + 0xA0S &ZOo=2 DataZs Z gt}

5.2.3. Address

- 5% ¥ el 54,
9 Rotary 291K 2 24 A4 7bsatn] A90a] Agglo] 0x60S T3t 24 Faw ALY,
A

BA
g Ee L4 3UE ZE 9 A9X Y PW AA

P fob
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5.2.4. Length
-. Data Frame®] Zlo] A4
-. Length = N + 3(N& Data?] 74+, Command, Order @ Checksum-g C©st 3f)
5.2.5. Command
- B9 AP % SHE BA
Code e e
0x01 PC = AH QAX} A @A
0x02 PC &= AH QAX} A= &A1
0x03 v E{ 2] AYER 3] A1
Ox1F i & 2] &4l A (HlolE] of =)
5.2.6. Checksum
-. checksum = Address + Length + Command + Order + Data 1 + ... + Data N

-. checksum& 1-Byteo]® Carry= ®3r}.
5.2.7. Data N

-. Command code o & no}2tojg ks ML
-. 2|} 20707HK] 83
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5.3. Command AHA|
5.3.1. Command code : 0x01

Code ‘ A A -8 ‘ Data 74~
0x01 ‘ PC E= AHE QA+ JE a7 ‘ 2
O oA ZE
OxAF | OxFA 0x60 0x05 0x01 0x60 0x45 0x00 0x0B OxAF | 0xAO
Seittae:ce Address | Length | Command | Order | Kind 1 | Kind 2 | Checksum | End Sentence
-. Address?} 0x6091 vig|2]o] AtEf S]A1-S QAJ3h

-. Checksum = 0x60 + 0x05 +0x01 + 0x60 + 0x45 + 0x00 = 0xOB

@ Address®] AHA|
CPC(EE By amA)et S0z AZE wjEle] Fa
-. ¥ : 0x60 ~ 0x6F

® Order9] AA|
-. Address?] @7 FA°t UX|sHofst.
-. ®¥9] : 0x60 ~ Ox6F

- (199171 Ao E FAS A3 ATFQ)
@ Kind 19] A
-. Hlglgo] A5t= 7|E go|H.
- HE M2 ofgf B #AxR
Kind 1
Upper Lower
Bit 7 Bit 6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 2 Bit Moy
0 Y 4 R
1 A 5 ubx oF 2 A 7F
2 soC 6 o
3 aiEl2] e 7 _
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® Kind 29] A
- HiE2ol 845t = Ko SRS

- HE P2 o) &
Kind 2
Upper Lower
Bit 7 Bit 6 ‘ Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Bit A Bit A
0 SOH 4 -
1 e 8o 5 -
2 Zko] oy K] 6 -
3 - 7 -
5.3.2. Command code : 0x03
Code ‘ A 2R & ‘ Data 7|4
0x03 ‘ NEE e 8141 \ A1) 20

O Al dlolE 27

-. Command code ‘0x01°] 2J3 QA% dlo]E|Z2 3|Algh,

- Kind 10] 0x450]% Kind 27} 0x002 79 ‘A, ‘SOC’, ‘2w ot 3]Al

-. 94l H= Hlojg 9] A& ot Data Aol THF.

-. 3]Al 7153 glojE Q] 74 &) 32710t} (Kind 1 + Kink 2, & HjE28] A 1058 ¥ 28
dE 6% 2JA)
‘6.1.2 RS232, RS485, RS4228 AH 2|AE’ WU ‘6.2 viE 2] AE] AW’ AR

@ oA IZE
OxAF OxFA 0x60 0x09 0x03 0x60 0x4F 0x57
Start Sentence Address Length Command Order Data 1 Data 2
0x00 0x00 0x01 0xOQF 0x81 OxAF 0xA0
Data 3 Data 4 Data 5 Data 6 Checksum End Sentence

-, SAIROA FHE A
-. Checksum = 0x60 + 0x08 + 0x03 + 0x60 + 0x4F + 0x57 + 0x00 + 0x00 + 0x01 + OxOF =
0x81

® Address9] ArA
-, dolElg gAlste dhElele] A4 AR
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@ Order9] AfA
- 944 vig 2o AH S $A1E

® Data?] 17

-. Data 1 & Data 2 : Q&A= Ao oat AAL XA (0x4F57 = 20311 => 203.11[V])
-. Data 3 & Data 4 : Q7= ¢Afo T2} vig ] JEiE A4
-. Data 5 & Data 6 : QA= Ao et 25 XA (0x010F = 271 => 27.1[°C])
5.3.3. Command code : 0x1F
Code ‘ A 2R & ‘ Data 74~
0x1F \ wiel2) 24 U8 o \ I
@ 39
- AEE2 giolg 9] gto] Ageol® W&(3.3.1 Command code : 0x01)¥} th&
-. AR Checksum it JA38H2 fjo]H 2 A4S checksum o] OF&
-. oy "Eo oF
@ dJArZE
OxAF OxFA 0x60 0x07 Ox1F 0x03 0x11 0x10
Start Sentence Address Length Command Error Data 1 Data 2
0x05 0x89 0x38 OxAF 0xAO0
Data 3 Data 4 Checksum End Sentence
- Hole} 282 $aY
-. Checksum = 0x60 + 0x07 + Ox1F + O0x03 + Ox11 + Ox10 + Ox05 + 0x89 = 0x38
-. Data N2 A& =5 &4
-. Length = N + 3(N& Data®l 7J4, Command, Error @ Checksum2 ©st 3f)
® Error9] Al
Error
Upper Lower
Bit 7 Bit 6 ‘ Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit g Bit Ao
0 Length Error 4 -
1 Command Error 5 -
2 Order Error 6 -
3 Checksum Error 7 -

@ Data®] Al

_2’]_
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A

Data

249

Data

.

Length

5

Command

Order

Checksum

[coR I NENe))
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6. Data A4
6.1. Hjgg] A4

6.1.1. CAN 418 ZH AE

( dlolH ZH(Range)oll BF=A] Scale %= 3oliA &=HasfoF &Yt

High/Low
Index Data = gh/ =) Scale Range
Byte

Data 1 Low

1 &t \Y 0.01 0 ~ 655.35
Data 2 High

! Data 3 = Low N 0.01 -327.68 ~ 327.67
Data 4 - High ' (-): A, (+): A
Data 5 Low

1 vljief2] AJEl
Data 6 High
Data 1 . Low

2 =X g A7t min 1 0 ~ 65535
Data 2 High
Data 3 Low

2 Hhr et g A 7F min 1 0 ~ 65535
Data 4 High
Data 5 SOC

2 - % 1 0 ~ 100
Data 6 SOH
Data 1 Low

3 e &% Ah 0.01 0 ~ 655.35
Data 2 High
Data 3 Low

3 Ko oA Wh 0.1 0 ~ 6553.5
Data 4 High
Data 5 Low

3 2T °C 0.1 -3276.8 ~ 3276.7
Data 6 High

+ S.0.Cx= State of Charge?] 2Al2 dxf uiEl2]o] ZHFS % Tej2 ®AIZ st Ql&UT)
A ZQ] S.0.C Ar&drele ofefjot &yt
1. Ag BMUY HYg ONZ 49 #Angue] HroR dagg %2 lstel 24 Funt
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6.1.2. RS232, RS485, RS4228 JH 2AE

( dlol Zf(Range)oll ¥F=A] Scale %2 HdliA &=HsfofF &Yt
High/Low
i Data z= = )| Scale Range
Byte
Data 1 High
1 X er \Y 0.01 0 ~ 655.35
Data 2 Low
Data 3 High -327.68 ~ 327.67
2 Nz A 0.01 .
Data 4 Low () A, (+): 54
Data 5 High
3 SOC % 1 0 ~ 100
Data 6 Low
Data 7 High
4 HiE 2] AJER
Data 8 Low
Data 9 ) High
5 ZRXBAIZE min 1 0 ~ 65535
Data 10 Low
Data 11 High
6 9P 2 A7 min 1 0 ~ 65535
Data 12 Low
Data 13 High
7 2T °C 0.1 -3276.8 ~ 3276.7
Data 14 Low
Data 15 High
8 SOH % 1 0 ~ 100
Data 16 Low
Data 17 High
9 e 8 Ah 0.01 0 ~ 655.35
Data 18 Low
Data 19 High
10 Zro] of | A] Wh 0.1 0 ~ 6553.5
Data 20 Low
* S.0.C= State of Charge9] oFAtz2 A HE 2] LtFE % T = EAIS st A5
AEC S.0.C AEPHL offe ZHULh
1. A& BMUS Hd& ONY 4 AXNZTL AYos fHFE %= ghitsto] mA] Tt
2. 0|3 BEE= Aol A glo] ARt 2= B0 Qs S.0.C7F Al4tsto] BA] dY .
2 Mgel WSo] A2 F MAOR BE MEE AD %A £ 4 ¥yt
J27] ghRo] S.0.Co FAHLAE A 4 dEYCh AAZ AHES AL, A0 ¥t W §
BMUQ] "HLZ 2|4l 5tof S.O.CE R7IehE g & AMEE A dddYT

_24_



(REFR A / HIE{Z] BMU SAIZREZ / 2021.07.16.
 SAULZREF2 QA(ER)Y AFY I Zo

HEY

—

olo

/
A
T AMKRDO-

www.tabos.co.kr
24l MG &

QIBHAI L.

G TABOS

(FEIEX

6.2. HiEl2] &l & (CAN % RSEA 58)
6.2.1. Wi 2] Y& B &
i 2] AE
Upper Lower
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 15 | Bit 14 | Bit 13 | Bit 12 | Bit 11 | Bit 10 Bit 9 Bit 8
( 2626-04-62——of=t—Hetet—=1 )
Bit B / HeolE g Bit ol / dlolE Y&
0 siEe] T QF 8 )
1 HiE 2] XY 9 HISEVRECECT
2 SAAF oot 10 SRR et
3 YAAF oot 11 bR A= ket
4 R 12 e
5 e 13 A=
6 BMU of2] 14 -
7 15 _
6.2.2. AE] 71&
( 2620-04-62——cf=t—Hfetet—=1 )
CE 7IE A
7S +4S 7S 14S
259 | (56v) (25V) (50V)
viEfe] SR [V] | 2919 | 5838 29.47 58.94 | ol AY ol T Al
viE]2] AAQ [V] | 2370 | 4340 21.70 43.40 | o ML olak A Al
="M= g} [A] *o} - 100 70 g AR ol BA Al
wame oAl | o |0 0 T e s 0w A
G |t | () | ("’ )
1ew [C] 40 40 50 50 Sl 2w oA WAy A
A2& [C] 16 10 2 2 oid 2% olsh WA A
BMU g4l o]’ El ol gk Al
271 0 3AAF oo 2 HAAR oo e e el oep a2 gy
$ 2 AL YU
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