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1.  

48V
 

2.  

 

3.   

1 CNS 7139  

2 CNS 14165 IP  

3 CNS 15387  

4 CNS 15424-1 - 1
 

5 CNS 15425-1 - 1  

6 CNS 15481-3 -
- 3  

7 EIA-364-70B: Temperature rise versus current test 
procedure for electrical connectors and sockets 

8 ISO 11898-1: International Standard: Road vehicles - 
Controller area network(CAN) 

Part 1: data link layer and physical signaling, first edition, 1 
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Dec. 2003 

9 ISO 11898-2: International Standard: Road vehicles - 
Controller area network(CAN) 

Part 2: high speed medium access unit, first edition, 1 Dec. 
2003 

10 ISO 16750-3: Road vehicles — Environmental conditions 
and testing for electrical and electronic equipment — Part 
3: Mechanical loads 

11 - 4  

4.  

 

1  

2 1
/

 

3
 

4 Battery Management System, BMS

 

5 Battery Exchange System,  
BES

 

6
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7 Parallel Management System, PMS
 

5.  

1

 

2
 

3  

4 CNS
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6.  

CNS

6-1  

6-1  

 

   

 
 L270×W95×H160 mm  

-  CNS7139 -  F2  
-  CNS14165  IPX5 

 

 L64.5×W32×H31.5 mm  

 10 pins P+×2, P-×2,CAN×2, KeyOn×2, 
Gnd×1,+12V×1 

-  CNS7139 -  F2  
-  CNS14165  IPX5 
 :30A /pin : 2A /pin 

 
10m 30 m  

 80N 
 5,000  

  10Ah 7Ah 
  30A 40A 30S @50 SOC 

  0.7C
1C 

  <10kg 
  CNS15387 CNS15424-1 

  SOC ID
 

  CAN-ISO-11898 
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6.1.  

L270×W95×H160 mm 6-1 6-2
6-3 6-4

6-1
L65×W32.5×H31.5 mm 6-3 6-9

 

CNS7139
F2 CNS14165

IPX5  

6-1

4
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

6-1  

mm 
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6-2  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6-3  
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6-4  

6.2.  

 

6.2.1  

6-5 8
1mm 6-6 6-7

6-8
L64.5×W32×H31.5 mm 6-9  

 
 
 
 
 
 
 

 
6-5  
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6-6  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6-7  

 
 
 
 
 

行政院公報 第 019 卷 第 233 期  20131210  農業環保篇 

 46629



 

  
 

  

  14 

  

 
 
 
 
 
 
 
 
 
 

6-8  

 
 
 
 
 
 

 

 

 
 

 
 

6-9  

6.2.2  

6-2
4 6 10Pins

 

Pin 1 

行政院公報 第 019 卷 第 233 期  20131210  農業環保篇 

 46630



 

  
 

  

  15 

  

6-2   
 
 
 
 
 
 

 
 
 

6-3  

6-3 1 6
2A/60V 7 10

30A/60V  

1 CAN L / CAN H ( Pin 2,3) CAN
 

2 KeyOn A/B( Pin 4,5) 1 1
+12V/Gnd

Key On

1.Gnd 7. P+ 10.P- 6.+12V 

2.CAN L  5.KeyOn B 
8. P+ 9.P- 

3.CAN H 4.KeyOn A 

 

   I/O   
1 Gnd +12V  O 60V dc 

2A /pin 2 CAN L CAN L  I/O 
3 CAN H CAN H  I/O 
4 KeyOn A  I 
5 KeyOn B  I 
6 +12V +12V  O 
7 P+ P+  I/O 60V dc 

30A /pin 8 P+ P+  I/O 
9 P- P-  I/O 
10 P- P-  I/O 

1 
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3 +12V / Gnd ( Pin 6,1) +12V/Gnd Key On

P+/P- MOSFET
12V 200mA

48V (Pin 
6,1)  

4 P+ / P- ( Pin 7,8,9,10) 7 8 P+
9 10 P-

 

6.2.3  

6-4  
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6-4  

 
1  

     1.1 CNS7139 --
F2  

   1.1.1 -Mated -On/5sec Off/10min
total 8hr

 
   1.1.2 -Unmated-On/5sec

Off/10min total 8hr
 

  1.2 CNS 14165 IPX5  
   1.2.1 -Mated- 5

   

 CNS7139 F 
IPX5  

 CNS7139  
CNS14165  

 :30A/pin,  
: 2A /pin 

50

10m 30 m  

EIA-364-70B  

 80N  CNS15425-1 4.3.7 
 5,000  2500

CNS 15424-1 4.3.2 
 

10m
30m

 

CNS15481-3 4.1.2.4 ISO 
16750-3 
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   1.2.2 -Unmated- 5

 

2  
2

50
10m

30m  

3   
30A/48V dc 8

10~1,000 Hz 27.1 
m/s2 -10 Tmax.

10m
30m

 

6.2.4 PMS  

48V

ID
 

6.3.  
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6.3.1  

25 ±2 0.2C
10Ah 7Ah  

6.3.2  

30A 40A 30
@ SOC100% ( ) 35

±2 30A @ SOC50%
40A 30 30A

 

6.3.3  

0.7C 1C 48V @SOC 0%
35 ±2

0.7C
1C CC/CV

 

6.3.4  

10KG  
 

6.4.  

CNS15387
CNS15424-1
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- 1  

6.4.1  CNS 15387 

 

1  

1.1  

1.2  

1.3  

1.4  

2  

2.1  

2.2  

2.3  

2.4  

2.5  

3  

3.1  

3.2  

6.4.2 CNS 15424-1 

 

1  
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1.1  

1.2
 

1.3  

1.4

 

1.5  

2  

2.1  

2.2  

2.3  

2.4  

2.5  

3  

 

3.1  

3.2  

3.3  

6.5.  
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CAN  

1 CAN -ISO-11898 

2 500k bps  

3 120 CAN  

 

1 Data or Remote frame Error frame
Overload frame  

2 CAN 2.0A 11 bits standard frame   

3 High Byte [bit15-bit0]
[bit15-bit8] Data Byte[2] [bit7-bit0] Data 

Byte[3]  

 

 

 

 

 

 

Data 
type 

Description Length 
(bytes) 

Minimum 
value 

Maximum 
value 

U5 unsigned long integer 5 0 1099511627775 
U4 unsigned long integer 4 0 4294967295 
S4 signed long integer 4 -2147483648 2147483647 
U2 unsigned integer 2 0 65536 
S2 signed integer 2 -32768 32767 
U1 unsigned char 1 0 255 
S1 signed char 1 -128 127 

行政院公報 第 019 卷 第 233 期  20131210  農業環保篇 

 46638



 

  
 

  

  23 

  

Receive Message 

Data Frame 

Data Frame 

Send Message 

BMS 

Receive 

Command 
Procedure 

Response 

PMS/BES 

PMS/BES 

 

BMS
PMS BES remote or data frame

100ms±1ms

1000ms±10ms  

 

 

 

 

 
 

6.6.  

BMS
PMS BES CAN

 

1 MESSAGE ID Frame Type  

1.1 PMS/BES to BMS CAN Message ID: 0x072 

1.2 BMS to PMS/BES CAN Message ID: 0x123 

1.3 Frame Type: Standard Data Frame 

2  

2.1  

2.2  

2.3 BMS  
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2.4 BMS /  

2.5  

2.6  

2.7  

2.8  

2.9  

2.10  

2.11 CAN  

2.12  

2.13  

2.14  

2.15  

2.16 /  

2.17  
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Command Signal 
Position Name Description Data 

Type Factor Unit Value 

Byte 0-1       typical 

0x4200* 3.3-3.2 BMS status1 Battery Charge status U1 1 Value  

0x4200* 4.0 BMS status1 Battery Protect Status U1 1 Value  

0x4200* 5.7-5.5 BMS status1 Battery Protect Status U1 1 Value  

0x4200* 6.0-7.0 BMS status1 Battery Cell Error Status U1 1 Value  

0x4300** 3.0-2.0 BMS status2 Battery Current U2 1 mA L-H byte 

0x4300 5.0-4.0 BMS status2 Battery Voltage U2 1 mV L-H byte 

0x4300 6.0 BMS status2 Battery SOC U1 1 %  

0x4400 5.0-2.0 Bat-Q Battery Charged Computation U4 1 mAh L-H byte 

0x4700** 3.0-2.0 Temperature Battery Environment Temperature U2 1 °C L-H byte 

0x4700** 5.0-4.0 Temperature Battery Core Temperature U2 1 °C L-H byte 

0x4800* 3.3-3.0 CAN Status Battery CAN Status U1 1 Value  

0x5000*** 2.0 Manufactory Info1 Cell Maker U1 1 Value  

0x5000 3.0 Manufactory Info1 Cell Made Day U1 1 Day  

0x5000 4.0 Manufactory Info1 Cell Made Month U1 1 Month  

0x5000 6.0-5.0 Manufactory Info1 Cell Made Year U2 1 Year  

0x5100*** 2.0 Manufactory Info2 Cell Type U1 1 Value  

0x5100 3.0 Manufactory Info2 Cell Series U1 1 Value  

0x5100 4.0 Manufactory Info2 Cell Parallels U1 1 Value  

0x5100 7.0-6.0 Manufactory Info2 Battery Default Capacity U2 1 mAH L-H byte 

0x5200*** 2.0 BMS Maker BMS Maker U1 1 Value  

0x5300**** 2.0-4.0 BMS H/W Version BMS H/W Version U1 1 ASCII  

0x5300**** 5.0-7.0 BMS F/W Version BMS F/W Version U1 1 ASCII  

0x5E00****

* 
3.0-2.0 Charge Cycles Charge Cycles Counter U2 1 Value  

Battery Charge status 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

Byte     DCHG CHG   

CHG 
DCHG 

Charge status  
Discharge status  
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Battery Protect Status 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

High Byte SC OC OV UV OT UT PF(BPFH) PF(BPFL) 

Low Byte PF(CELL 
UB) 

PF(MOS 
Fail) Cover Open      

Battery Cell Error Status 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

High Byte Cell 6 
Error 

Cell 5 
Error 

Cell 4 
Error 

Cell 3 
Error 

Cell 2 
Error 

Cell 1 
Error 

Cell 0 
Error 

Bleeding 
Error 

Low Byte Cell x 
Error 

Cell 13 
Error 

Cell 12 
Error 

Cell 11 
Error 

Cell 10 
Error 

Cell 9 
Error 

Cell 8 
Error 

Cell 7 
Error 

Battery CAN Status 
 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

Byte     Timeout Success MOS On Power 

* 0x4200 0x4800 U1 Value BMS status CAN status 1 ON 0
Off  

** 0x4300 0x4700 U2 Value  Battery Current  Temperature
=( -8000H)  

*** 0x5000 0x5100 0x5200 U1 Value Cell Maker Cell Type
BMS Maker (0-255)  
****0x5300 U1 ASCII BMS H/W F/W Version

 
*****0x4200~0x5E00 10 Commands 80 Bytes  

 

SC 
OC 
OV 
UV 
OT 
UT 
PF(BPFH) 
PF(BPFL) 
PF(CELL UB) 
PF(MOS Fail) 
Cover Open 

Short Current 
Over Current 
Over Voltage 
Under Voltage 
Over Temperature 
Under Temperature 
Protect Fail(High Voltage Protect) 
Protect Fail(Low Voltage Protect) 
Protect Fail(Cell Unbalance) 
Protect Fail 
Cover Open 

Timeout 
Success 
MOS On 
Power 

Battery CAN Bus Communication Timeout 
Battery CAN Bus Communication Success 
Battery Charger MOS On Success 
Battery CAN Bus Power On Success 
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3  

 

3.1  

3.2 Total-Rec  

3.3 BEC Name  

3.4 PMS ID  

3.5 BES ID  

3.6 BE Fee  

3.7  

 

Command Signal 
Position Name Description Data 

 Type Factor Unit Value 

Byte 0-1       typical 

0x6100 3.0-2.0 Vchg Charging Voltage U2 1 mV L-H byte 

0x6100 5.0-4.0 Vpre-chg Pre-charging Voltage U2 1 mV L-H byte 

0x6100 7.0-6.0 Ichg Charging Current U2 1 mA L-H byte 

0x6200 3.0-2.0 OVP Over voltage protection U2 1 mV L-H byte 

0x6200 5.0-4.0 UVP Under voltage protection U2 1 mV L-H byte 

0x6200 7.0-60 OCP Over Current protection U2 1 mA L-H byte 

0x6300 3.0-20 SCP Short Current protection U2 1 mA L-H byte 

0x6300 4.0 OTP Over temperature protection U2 1 °C  

0x6300***** 5.0 UTP Under temperature protection U2 1 °C  

0x7100* 3.0-2.0 Total-Rec. Total Battery Exchange Records. U2 1 Value L-H byte 

0x7200** 3.0-2.0 Rec-No Battery-Exch Record No. U2 1 Value L-H byte 

0x7200*** 4.0-5.0 BEC Name BEC Name Byte U1 1 ASCII  

0x7200*** 7.0-6.0 BES ID BES ID Code U2 1 Value L-H byte 
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0x7300**** 6.0-2.0 PMS ID PMS ID Code for ES U5 1 Value L-H byte 

0x7300 7.0 BE Fee  Battery Exchange Fee   U1 1 Value  

0x7400***** 2.0 Rec. Minute Battery-Exch Recorded Minute U1 1 Minute  

0x7400 3.0 Rec. hour Battery-Exch Recorded hour U1 1 hour  

0x7400 4.0 Rec. Day Battery-Exch Recorded Day U1 1 Day  

0x7400 5.0 Rec. Month Battery-Exch Recorded Month U1 1 Month  

0x7400 7.0-6.0 Rec. Year Battery-Exch Recorded Year U2 1 Year L-H byte 

* 0x7100 (Total-Rec.) U2 Value
6 5535  

** 0x7200 (Rec-No) U2 Value
0x7200 0x7300 0x7400 Rec-No BEC Name BES ID  

PMS ID BE-Fee  Rec. Minute Rec. hour Rec. Day  Rec. Month
Rec. Year  
*** BEC Name U1 ASCII 2

BES ID U2 Value
 

****PMS ID U5 Value  (PMS)  
*****0x6100~0x7100 4 Commands 32 Bytes
0x7200~0x7400 24 Bytes 3000

72K Bytes  
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6.7.  

 

1  

MCU EEPROM I/O CANBUS
 

ID

MOSFET
MOSFET
 

2  

 2.1 1
MOSFET
 

 2.2 2
ID

MOSFET
MOSFET  

3  

 3.1  

        3.1.1 KEY-ON  

         3.1.2 KEY-ON
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        3.1.3 12V
12V@200mA 

DC/DC 
12V

 

        3.1.4 12V ID

ID

ID
KEY-ON

ID ID
 

       3.1.5 ID
MOSFET  

       3.1.6 ID

MOSFET

 

 3.2  

     3.2.1 KEY-OFF
 

     3.2.2 48V 12V
 

     3.2.3  
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     3.2.4 12V
 

     3.2.5 timeout
12V

  

4  

0xA0~0xAF CAN Message ID
ID
ID

ID  
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