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Warning and Caution Safety Information* 

*This is not an all-inclusive list. 
 

 Use common sense and act responsibly, electric motor controllers, motors 
lithium battery systems and other kit components are extremely powerful and 
could cause death, dismemberment or other serious injury if misused or not 
safely handled!  
 

 Wear protective or safety equipment such as safety shoes, safety glasses and 
gloves when working with Electric Vehicle Equipment. And remove all metal 
jewellery and metal objects from hands, wrist, fingers, etc. before working on 
any electric system.  

 
 Use Insulated tools only in proximity to connection points that have any 

voltage potential to prevent shorts if the tool is accidentally dropped onto the 
terminals/connections.  

 
 Use caution when operating any of the components. If you are not sure what 

you are doing, or do not feel comfortable with the situation, find a 
knowledgeable person to advise you.  

 
 Make certain all components are disconnected from any power source before 

servicing. If any doubt exists of the voltage that might exist, measure with 
proper metering devices that are in good functional condition and rated for the 
voltages that could exist.  

 
 Verify and re-verify proper wiring connections.  

 
 Note: Some force is required to connect the adapter board with the EMUS 

BMS. It is best to press the connector and the BMS together with both thumbs 
and index fingers. 
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1.0 Product description 
 
The Adapter Board is an innovative solution crafted for seamless integration with the 
EMUS BMS, ensuring a swift and uncomplicated connection through 48 push-in 
terminal blocks. Specifically designed for 48V systems, for example VICTRON ESS 
systems. This versatile board offers a range of advanced features to enhance 
functionality and reduce installation time by integrating many features at the PCB. 
 
Key Features: 

 Versatility: Suitable for 48V systems in combination with EMUS BMS that 
operates at 12 – 24V. 

 Effortless Connectivity: 48 push-in terminal blocks for quick and easy 
connections. 

 User-friendly Interface: Equipped with a USB-B socket for convenient 
configuration. 

 CAN Configuration: Switchable CAN termination resistor (120 Ohms). 
 RJ45 (VE CAN BUS): connector to connect to Victron CAN bus with a 

standard ethernet or RJ45 cable. 
 8-pin Molex connector: for EMUS current sensor. 
 Enhanced Output Capability: 3 galvanic isolated relay inputs, 6 galvanic 

isolated relay outputs for continuous (5A) and short-term (10A) operations. 
 Comprehensive Status Indication: Status LEDs on all 3 inputs and 6 

outputs. 
 Power Supply Flexibility: 2 inputs for BMS power supply, decoupled via 

Schottky diodes. 
 Pre-charge Functionality: Pre-charge function with integrated pre-charge 

contactor and pre-charge resistor. 
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2.0 Specifications 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Type CUPVictronB48 PCB board 

Power supply voltage 38 - 72 VDC standard  

Total board load current 6 A continuous, 12 A short-term 

Relay current 5 A continuous, 10 A short-term 

High-side driver current 3 A continuous, 6 A short-term 

Temperature range -20 to 70 °C 
Dimensions (without 
EMUS BMS) 130 x 120 mm 

Cross-section of 
connection wires max. 1.5 mm² 
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3.0 Layout and connections 
 
For BMS configuration, a USB-B socket is provided on the board. The following 
push-in terminal connections are available for other connections, with 3 terminal 
blocks:  
 
11-pin (MAIN) terminal: Power supply, Battery Contactor, inputs 
 
Pin Label Function Description 

1 IN_48V.B Input +48V battery* +48V from battery (in front of contactor) 
2 IN_48V.C Input +48V Contactor* +48V behind contactor 
3 IN_-48V Input -48V -48V / GND 
4 CONT+ 48V contactor coil +** Contactor coil  
5 CONT- 48V contactor coil -** Contactor coil 
6 IN_IGN Input IGN. IN Input at contactor coil (48V) 
7 IN_FAST Input Fast Charge Input at contactor coil (48V) 
8 IN_AC.S Input AC sense Input at contactor coil (48V) 
9 +48V Output +48V Voltage for Relay input 

10 FB_IN 
Contactor Feedback 
output +12V Feedback contact battery contactor 

11 FB_OUT 
Contactor feedback 
out Feedback contact battery contactor 

 
16-pin terminal: 48V-LED and Relay outputs 
 
Pin Label Function Description 

1 P.LED- OUTPUT -48V 48V Status -LED - 
2 P.LED+ OUTPUT +48V 48V Status -LED + 
3 +48V OUTPUT +48V Voltage for Relay outputs  
4 +12V OUTPUT +12V Voltage for Relay outputs 
5 C.I_NO CHG. IND. NO NO contact  
6 C.I_CO CHG. IND. CO COM contact 
7 C.I_NC CHG. IND. NC NC contact  
8 BA_NO BAT.LOW. NO NO contact  
9 BA_CO BAT.LOW. CO COM contact 

10 BA_NC BAT.LOW. NC NC contact  
11 HE_NO HEATER NO NO contact  
12 HE_CO HEATER CO COM contact 
13 HE_NC HEATER NC NC contact  
14 CH_NO CHARGER NO NO contact  
15 CH_CO CHARGER CO COM contact 
16 CH_NC CHARGER NC NC contact  
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11-pin terminal: Display, 12V LED, button 
 
Pin Label Function Description 

1 +12V Output +12V Display 
2 DIS_TX DISPLAY TX Display 
3 DIS_RX DISPLAY RX Display 
4 LED- -12V LED / OUTPUT -12V 12V Status LED - / Display   
5 RELAY- Input Relay coil GND GND relay coil 
6 -48V Output -48V Reference GND Relay coils 
7 LED+ +12V LED (Feedback-OUT) 12V Status-LED + 
8 PB_ON Pushbutton***  Start button 
9 PB_ON Pushbutton*** Start button 

10 INTERL Interlock *** Interlock / off button 
11 INTERL Interlock *** Interlock / off button 

 
Additional Explanations: 
 
* The two power supply inputs "Input +48V battery" and "Input +48V Contactors" are 
each fused with a slow-blow 6.3A fuse 5x20mm. 
 
** Output to switch a battery contactor with 48V coil at the battery positive terminal 
using the pre-charge time set in the EMUS BMS. The pre-charge relay and the pre-
charge resistor are already integrated on the adapter board. In addition, the current 
measured by the EMUS BMS is monitored. Pre-charging will stop once the (in the 
EMUS BMS control panel) set pre-charging time has elapsed and the current 
measured by the EMUS BMS has dropped below 2A. In addition, the measured 
current must be below 2A before the pre-charging process. In the EMUS BMS, the 
output BUZZER must be assigned with the PF12 Battery Contactor Output function. 
 
*** The BMS or battery is switched on with a Button, whereby the interlock contact 
must be closed. The button must be held until the battery contactor is closed so the 
main power supply of the BMS will be continued by the voltage behind the battery 
contactor. After that, it can be released. To switch off, an NC or interlock contact 
must be opened shortly. 
 
Adjustment Options  
A dip switch is available for making settings. 
 
Pin Function Description 

1 
CAN termination 
resistor 120Ohm 

On: 120Ohm connected between CAN+ and 
CAN- 

2 

Generate analog 
5V signal at SOC 

OUT 
On: 22uF connected between SOC OUT 

(5V) and ground (Low-pass filter) 
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4.0 Typical diagram  
 
This is the typical connection diagram for the CUPVictronB48 board: 
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5.0 LED indicators 
 
LED State Description 

INPUT ON Input is active 
OFF No signal/inactive 

OUTPUT ON Output is active 
OFF No signal/inactive 

CELL 
COMMUNICATION BLINKING 

Data is being 
received/transmitted 
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6.0 Troubleshoot and support 
 
Problem Cause Possible solutions 
No power on BMS - Blown fuse 

- Faulty connection 
- IGN not connected to E- 

- Replace the fuse* 
- Repair connections 
- Connect IGN to E- 

Contactors are not 
closing 

- Insufficient power 
supply 

- Interlock circuit not 
closed 

- Contactor wires 
connected incorrectly 

- BMS error 
- No signal from BMS 

CAN group module 
- Broken relay 
- No cell communication 

or initial setup 

- Check power supply 
- Check interlock circuit and 

the emergency switch 
- Check that contactor wires 

are connected to NO and 
E- 

- Check BMS error 
- Check the CAN wiring and 

connections 
- Replace the relay 
- Set-up EMUS BMS 

system correctly. 
 
 
 
 


