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TRADEMARKS 
All brand and product names are the trademarks of 
their respective owners. BatteryDAQ™ is the 
registered trademark of Kokii BatteryDAQ Company 
USA. 
 
COPYRIGHT 
All rights reserved. NO part of this manual shall be 
stored in a retrieval system, or transmitted by any 
means without the written permission of 
BATTERYDAQ. 
 
LIABILITY 
Neither BATTERYDAQ nor any of its employees shall 
be liable for any direct, indirect, incidental or 
consequential damages arising from the failure of the 
battery monitoring system due to the failure of a 
proprietary part of the battery monitoring system, even 
if BATTERYDAQ had been advised in advance except 
for as provided by law. 
 
SPECIFICATION 
BatteryDAQ makes every effort to ensure that the 
specifications and details in this manual are accurate 
and complete. BATTERYDAQ reserves the right to 
alter or improve the specification, design or 
manufacturing process at any time, without notice. 
 
WARRANTY 
BatteryDAQ warrants this system free from defects in 
material and workmanship in operation for one year 
from the date of commissioning or sale by 
BATTERYDAQ or its authorized dealer. 
 
Limitation of Warranty 
This warranty does not apply to defects arising from 
system modification performed without BatteryDAQ’s 
written approval, or misuse of the system or any part of 
the system. The warranty excludes defects or 
malfunctions resulting from failure by the customer, or 
his designated personnel, to maintain and upkeep the 
batteries to which the system is fitted. 
�
SERVICE AND SUPPORT 
If during the use of the BatteryDAQ™ product any 
cracks, breaks or defects are found in any of the 
units, please contact us or the dealer.  
 
 
 
 
 
 
 
 
 
 

SAFETY    
The following safety precautions should 
be observed before any work is performed 
on the system containing the BatteryDAQ 
product. 
 
1. This system is intended for installation by personnel 
who are trained and qualified to recognize the hazards 
associated working with such systems and are familiar 
with the safety precautions required to avoid possible 
injury. 
 
2. Never work on any system that threatens life or 
injury through hazardous voltages except for absolute 
safety precautions. 
 
3. Never work alone. Always ensure that you work 
with a properly trained colleague. 
 
4. BATTERYDAQ 
recommends that when 
performing any work 
concerned with batteries, that 
the safety procedures and safe 
working practices as described 
in the appropriate battery 
manufacturers documentation should be followed at all 
times. 
 
5. Never make unauthorized changes or modifications 
to equipment. This may create unsafe or even 
hazardous situations. 
 
6. Where the battery documentation recommends that 
links are removed for safe working, it is important to 
totally remove any unit which is connected across any 
link to be broken prior to separation and subsequent 
removal of the link. Failure to do so will result in the 
string not being totally isolated. 
 
7. After servicing of the battery, any removed links 
must be fitted and reconnected before the modules are 
reconnected. 
 
Tools and Equipment 
1. Ensure all equipment and tools are properly 
safe and in good working order. 
 
2. Ensure electrical tools have been tested for 
proper insulation and grounding where 
appropriate. 
 
3. Observe all CAUTION, WARNINGS and 
DANGER notices on equipment, tools, building 
whether internally or externally display. 
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1 Overview of technologies 
 

Kokii BatteryDAQ provides advanced technologies 
and products for a variety of battery applications. We 
advance our competitors on many aspects:   
 

�  Measurement 
�  Data Analysis 
�  Communication and networking 
�  Operator Interface 
�  Informatics 

 
Our products have been used worldwide for battery test 
and monitoring through Kokii Brand, BatteryDAQ 
Brand and many ODM/OEM partners.  
 
General Features 
 

·  Advanced precise IR (Internal Resistance) 
measurement technology 

·  Separate ohmic value for connection 
resistance between batteries (2-wire mode) 

·  +/-20V for each channel with +/-400V 
protection at any battery input terminal 

·  Up to 400VDC super wide battery voltage 
range for each module 

·  16-bit high resolution data acquisition 
·  No mechanical relays, high reliability for 

industrial application 
·  High noise immunity for high ripple 

application 
·  Industry standard communication: 

Modbus/RTU.   
·  ESD protected RS-232C and RS-485 interface  
·  Dual-color LEDs for each channel for 

scanning and battery condition indication 
·  Easy DIN-rail installation for detection 

module 
·  Industrial grade reliable connections 
·  Industrial standard HMI panel 
·  Full support to networking battery 

management system 
  

Applications 
  

·  Stationary battery monitoring  
·  Dynamic performance test for battery 

development  
·  Electric vehicle battery testing  
·  Fuel cell stack development  
·  Battery powered tool/equipment development  
·  Battery maintenance or load test  
·  Many other places where have many 

batteries, ...  

���  �������	�
��
 
Main measurements 
 

�  Cell Voltage Monitoring 
�  Cell Internal Resistance (IR) Monitoring 
�  Cell Connection Resistance Monitoring 
�  String Voltage Real-time Monitoring 
�  String Charge & Discharge Current 

Monitoring 
�  Ambient Temperature Monitoring 
�  On-board Temperature Monitoring  

Main Technologies 

Internal resistance and connection resistance -- with 
our advanced Wavelet Digital Signal Processing 
technology, our modules have unsurpassable accuracy 
in IR online measurement. No discharge is needed 
during IR test.  

High common voltage – Each channel has +/-20V 
input range with +/-400V input protection. You may 
make mistake when you link hundreds of wires in the 
field. As far as you keep the sampling wires in the 
voltage input region, even in wrong order, there will be 
no damage to the module. (Don't link voltage sampling 
wires to those ports for the communication or 
temperature/current sensors. Those ports are 
unprotected.)  

High ripple noise immunity -- in the past years of 
application, we have encountered many UPS systems 
which generate high ripple noise (mostly due to cost 
savings). It has been tested with many UPS systems 
which have been known to suffer from high ripple 
noise and passed with flying colors. 

Compatible with 1-wire and 2-wire mode – For 
many applications, 1-wire mode saves much effort for 
wiring. At 1-wire mode, the ohmic value for each cell 
is the summation of internal resistance and the 
connection resistance. 2-wire mode provides high 
precision internal resistance measurement and the 
advantage for distinguishing the internal resistance and 
the connection resistance.   

��
  ������
�������
 

�  String Charge Voltage High/Low 
�  Discharge Current High (Optional) 
�  Charge Current High (Optional) 
�  String Over-discharge 
�  Cell Charge Voltage High/Low 
�  Cell IR Over-Limit 
�  Cell Over-Discharge 
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�  Cell Short Circuit 
�  Cell Open Circuit 
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Our 3rd generation products are based on Modbus. As 
defined by the Modbus Organization, Inc., “Modbus is 
an application-layer messaging protocol that provides 
client/server communication among boards connected 
on different types of buses or networks. Modbus is the 
de facto industrial serial standard that enables 
automation boards to communicate.”  
 
BatteryDAQ systems will work on a Modbus network 
containing other products. 
 
The detection module has both RS232 and RS485 
communication ports. They automatically switch upon 
active connection available. 
 
There are many ways to link our product to public or 
enterprise network: 

1) Link to PC through available serial 
communication, such as USB, RS232, RS485. 
PC software bridges data to network. 

2) Link to CM-EG module through RS-485. CM-
EG has TCP/IP port and the embedded 
software pumps data to network. 

3) Link through Modbus TCP/RS232 converter.  
 

���  ����������
��������
 
We provide 2 choices for operator interface panel: 
hardware or software. 
 
Hardware Panel: 
Benefit from Modbus communication standard, there 
are many HMI (Human Machine Interface) available. 
Depends on budget, user can select different grade of 

HMIs. User can easily program their favorite HMI 
based on our standard Modbus communication 
protocol. 
 
Software Panel:  
Software panel runs on most PC. It has more functions 
than most hardware panel.  

1) Real-time data and dynamic graph for cell 
voltage and internal resistance. 

2) Save data to file for further analysis. 
   

��  �
���	������
Informatics is our new effort to provide global or 
enterprise platform for user to access their battery data 
through internet or intranet. 
 
The core technologies for our informatics platform are: 

1) Database – It is the core of our informatics 
solution. User can choose to use our database 
in public internet or build their enterprise 
database. Database will archive battery data 
over its lifetime. 

2) MyBattery Browser – User can use our 
website www.mybattery.info to access their 
data. Or user can install MyBattery Browser in 
their web server to access their internal 
database. 

3) MyBattery Data Engine – It is the junction 
between the database and the battery 
monitoring system. 

 
Benefits of MyBattery Informatics System: 
 

1) Record battery data through entire life span. 
2) Check the trend of battery deterioration.  
3) Manage the maintenance and replacement. 
4) Integrate to business management system 

through database connectivity.  
 



���������	�







































 
































 ����������	 


www.batterydaq.com                                                                                               Page 6 of 32 

2 Introduction to products 
 
This user manual provides technical details for system integration and field installation. It will include BatteryDAQ 
modular products: 
 

�  TM module (TM-Test Module) 
�  RM module (RM-Resistance Module) 
�  CM-EG module (CM-Communication Module) 
�  HMI Panel (HMI-Human Machine Interface) 

 
TM series module is our 3rd generation battery test and monitoring module. It provides different number of voltage input 
channels for different applications. One system can have up to 32 modules. Therefore, total 1,888 cells can be measured 
in one system. (To achieve optimal performance, we suggest using 1 to 8 modules in one system.) 
 
TM module can be used as the regular data acquisition card for many battery test application like for electric vehicle 
development. TM communicates to PC. 
 
(TM + RM) is the basic configuration to measure the internal resistance. To match for different battery capacity and bus 
voltage, RM has different models. TM communicates to PC. 
 
(TM + RM + HMI) provides a standalone solution for battery monitoring. A Local/Remote switch is needed for TM to 
communicate with PC.  
 
CM-EG provides powerful connectivity to other systems or network. It provides multiple communication ports to 
modules, HMI and other systems. Through TCP/IP, the data can be uploaded to central database. 
 


��  !��	������
 
TM Module is the core of battery test and monitoring. 
BatteryDAQ has solved the difficult problems for the 
applications, such as high common voltage, large number 
of cells, high accuracy, internal resistance measurement, 
reliable wiring, industrial standard communication, etc. 
All excellent performances come in a rigid, 2/3 book size 
compact module.  
 
The actual module may have different number of input 
channels and more/less functions.  

 
Do NOT open the TM module. 
Not serviceable for customer. 
High voltage exists on PCB  
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2.1.1 TM Specifications 



Power Supply 
Voltage +12VDC (+24V Optional upon order) 

Maximum Power Consumption < 10W 
Isolation 500VDC@1min to battery string 

2500VDC for Isolation Enhanced Version 
Current/Temperature Measurement 

Current Sensor Support 2 LEM current sensor 
(LEM LA-50, LA-100 suggested) 
Mode A: for 1 string of batteries, high current sensor for 
charge/discharge, low current sensor for floating current. 
Mode B: for 2 strings, 2 high current sensors 

Accuracy 0.1% + sensor accuracy 
Temperature Sensor On-chip CPU temperature detection. 

1-Wire Bus Temperature Port. 
(Each 1-Wire bus port can link to up to 32 sensors. Module reports the 
highest, lowest and average temperature.) 

Range -20 to 60ºC 
Accuracy 1 ºC  

Voltage Measurement 
Sensor 1 separate Channel for string voltage 
Range 0 – 400V 
Accuracy 0.1% 
Valid Input Range +/- 20V 
Protected input +/-400V at any voltage input terminal 
Accuracy 0.1% 
Input Wiring 2-wire or 1-wire for each battery 

Internal Resistance 
Range 0 to 30m�  
2-wire mode Separate value for Internal Resistance of each battery and 

Connection Resistance between adjacent batteries. 
1-wire mode Total value of Internal + Connection resistance. 

Communication 
Serial Port Isolated RS-232C and RS-485 interface  

(USB to RS232 or 485converter available) 
Isolation protection 500VDC to battery 
Protocol MODBUS 
Transmission Mode RTU 
Connection Mode Mode 1: One-to-One. 1 port to 1 module through RS-232 

Mode 2: All modules link through RS-485 
Transmission speed Default 9600 (9600/14400/19200/28800/57600 selectable) 
Maximum capacity per system 1 to 32 modules for MODBUS system 

Please provide battery capacity for RM module selection. RM module is not included in TM module. 
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2.1.2 LED Indication and Alarm Output 

 
·  Dual-color LEDs for each channel 
·  Green LEDs indicate dynamic scanning 
·  Red LEDs indicate battery out of range. 
·  Digital alarm output. (DIN-rail relay optional) 
·  Programmable alarm condition. 

 

2.1.3 Model Selection 
 
Model Description 
TM-30 30 differential channels (2-wire mode) or 60 singe-end 

channels (1-wire mode) 
TM-24 24 differential channels (2-wire mode) or 2 x 24 singe-end 

channels (1-wire mode) 
TM-12 12 differential channels (2-wire mode) or 24 singe-end 

channels (1-wire mode) 
 


�
  "��	������
 
RM module provides stable AC signal for resistance measurement. RM modules are factory set 
upon string voltage and battery capacity. 
 

 
 

String Voltage L (<200Ah) M (200 to 800Ah) H (800 to 3000Ah) 
48V RM-48-L RM-48-M RM-48-H 
110V RM-110-L RM-110-M RM-110-H 
220V RM-220-L RM-220-M N/A 
400V RM-400-L RM-400-M N/A 

 
RM modules can be used in parallel mode for high capacity battery bank. 

Do NOT open the RM 
module. Not serviceable for 
customer. High Voltage 
exists on PCB board when it 
links to battery. Manual 
testing cannot be performed 
continuously. Otherwise it 
will lead to machine 
overheating and serious 
damage of the components. 
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CM-EG module is a multifunctional communication and data processing module. 
 

1) Receive data from TM modules 
2) Pass data to PC and HMI at the same time 
3) Link to other RTU 
4) Link to Ethernet 
5) Save important battery data and log 
6) Automatically pump data to MyBattery Database 
7) Alarm control output 
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For many circumstances, Moxa networking module can be used to link TM modules to network. 
 
Features and Benefits  

�  Real COM/TTY drivers for Windows 
�  Standard TCP/IP interface and versatile operation modes  
�  Easy-to-use Windows utility for configuring multiple device servers  
�  Built-in 15 KV ESD protection for all serial signals  
�  Configure by Telnet or web browser  
 

 
 
Right click COM Mapping, add target 
 

  

No need to change other field, the device will work as a regular serial port. If link to RS485, a converter is 
needed to insert between Moxa and TM RS485. Or choose other model from Moxa. 
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We suggest using Panasonic Company’s Industrial 
touch screen which owns a strong anti-jamming 
capability. The control module can be integrated in the 
detection module to perform remote monitoring. It can 
be an optional part to save cost. 
 
Display unit alarms by the change of background light!  
(Normal state: green background light)  
(Alarming state: orange background light out) 
�

 
 
 

�
�

Key Technical Specifications 
Rated voltage 5VDC (from detection module) 
Voltage range �f 10% 
Ambient temperature 5���� 40����
Ambient humidity 20�� 80%RH 
Display screen STN monochrome LCD 
Display screen 128 (W) x 64 (H) dots 
LCD life Average 50,000 hours�Ä25���Å��
Background light Three colored LED background light ( green, red, 

orange) 
COM. Port RS232C connected with TM 
Memory SRAM (record twenty real-time alarm data ) 
 
 

Model Name  Screen Size (in)  Rated Voltage (V)  Bo dy Color  Comm. Port  

AIGT0030B 3 24 Black RS232C 
AIGT0030B1 3 5 Black RS232C 
AIGT0030H 3 24 Ash grey RS232C 
AIGT0030H1 3 5 Ash grey RS232C 
AIGT0032B 3 24 Black RS422 (RS485) 
AIGT0032B1 3 5 Black RS422 (RS485) 
AIGT0032H 3 24 Ash grey RS422 (RS485) 
AIGT0032H1 3 5 Ash grey RS422 (RS485) 
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3 Typical Applications 
 
BatteryDAQ products have been used for a variety of battery applications. By choosing and configuring those modules, 
a variety of battery test and monitoring tasks can be achieved with advanced technologies and lower cost. 
 
BatteryDAQ products can be used for long term battery monitoring or comprehensive battery testing systems. In general, 
there are 4 types of application of BatteryDAQ products: 

  
Application Type Product 

1. Simple Data Acquisition without Internal Resistance test TM Module + Software 
2. PC based Battery Monitoring with Internal Resistance TM Module + RM Module + Software 
3. PC + HMI Battery Monitoring with Internal Resistanc e TM Module + RM Module + Software + HMI 

Panel 
4. Embedded Networking Battery Monitoring with 

Internal Resistance 
TM Module + RM Module  + Software + CM-
EG Module  

 

���  )��&�*���+�������!����$���
�����
 
TM module is a flexible battery testing module for testing multiple batteries or battery packs at one task. 
 
Task Examples 

�  Laptop batteries 
�  Power tool batteries 
�  Battery development 
�  Battery load test 

 
Advantages: 

�  30 voltage channels in one module 
�  2 current channels for 2 groups of batteries 
�  Any sequence 
�  Ambient temperature 
�  Phoenix Contact plugs for reliable and easy connection 
�  NI LabVIEW compatible Modbus communication 
�  Excel dynamic spreadsheet software 

 
 
Product Selection 
 

Product Quantity Note 
TM-30 1 30 channels per module at 2-wire mode 
HOP-200-W-C 2 Current sensor LEM 200A split core 
CN-30 1 1 sets of connection kits, each for 30 batteries 
WL-1 60 Wire leads 
T-DS18S20 1 Temperature sensor DS18S20 and cable 
CM65-S-XLS 1 Excel Software 
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TM module makes high voltage battery testing easy. One module can measure up to 400V. 
 
Advantages: 

�  30 differential channels in one module 
�  +/-20V for each channel, 16 bits resolution 
�  2 current channels for 2 groups of batteries 
�  Any sequence 
�  Ambient temperature 
�  Phoenix Contact plugs for reliable and easy connection 
�  NI LabVIEW compatible Modbus communication 
�  Excel dynamic spreadsheet software 

 
Product Selection 
 

Product Quantity Note 
TM-30 1 30 channels per module at 2-wire mode 
HOP-200-W-C 2 Current sensor LEM 200A split core 
CN-30 1 1 sets of connection kits, each for 30 batteries 
WL-1 60 Wire leads 
T-DS18S20 1 Temperature sensor DS18S20 and cable 
CM65-S-XLS 1 Excel Software 

���  !�����		�
������
��/-����
 
48V DC, 2 strings of 1500Ah 2V VRLA batteries, 24 cells in each string 

 
(Note: Battery size is not proportional to modules.) 
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Product Quantity Note 
TM-24 2 24 channels per module at 2-wire mode 
RM-48-H 2 High power RM module for 48V 
CM65-GT-01 1 CM panel (Optional) 
HOP-200-W-C 2 Current sensor LEM 200A split core 
CN-24 2 2 sets of connection kits, each for 24 batteries 
WL-1 96 Wire leads 
T-DS18S20 2 Temperature sensor DS18S20 and cable 
CM65-S-WIN 1 Software 

 

���  0�������(�������1-����

110V, 2 strings of 650Ah 2V VRLA batteries, 60 cells in each string 

Product Quantity Note 
TM-30 2 60 channels per module at 1-wire mode 
RM-110-M 2 High power RM module for 110V 
CM65-GT-01 1 Optional CM panel 
LA-100-W-C 1 Current sensor 100A 
CN-30 4 4 sets of connection kits for 30 batteries 
WL-1 120 Wire leads 
T-DS18S20 2 Temperature sensor DS18S20 and cable 
CM65-S-WIN 1 Software 

 

��  '��.�(�����0(2�+��������
��
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Example 3: UPS Power 

1 string of 100Ah 12V VRLA batteries, 32 batteries in total 

Product Quantity Note 
TM-12 1 12 channels per module at 2-wire mode 
TM-24 1 24 channels per module at 2-wire mode 
RM-400-L 1 Low power RM module for 400V 
CM65-GT-01 1 Optional CM panel 
LA-100-W-C 1 Current sensor 100A 
CN-24 2 2 sets of connection kits for 24 batteries 
WL-1 64 Wire leads 
T-DS18S20 1 Temperature sensor DS18S20 and cable 
CM65-S-WIN 1 Software 
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4 Installation Guide 
 

�  The installation must be performed by professionals. 
�  This handbook must be read before installation. 
�  Device location must be ensured before installation. 

 

���  �
���������
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��(���������

 
 
 

1) Ensure all equipment and tools are properly safe and in good working order. 
2) Ensure electrical tools have been tested for proper insulation and grounding here appropriate. 
3) Observe all CAUTION, WARNINGS and DANGER notices on any equipment. 
4) Never work alone. 

 
 
Installation Procedures: 
 

1) Mount  CM module to rack or other surface 
2) Link CM power supply and communication cable (Power on test, it will show ERFF error) 
3) Install the DIN rail 
4) Mount the TM Module and it’s power supply 
5) Link the cable for TM power supply and communication to CM or PC. In the case of need RS232 to RS485 

converter, link the cable according to the instruction. 
6) Power on test, the TM module should start scanning and the CM module or PC software should receive data. 
7) Mount RM Module 
8) Link RM control cable from TM to RM. Link power to RM module 
9) Mount the alarm relay to DIN rail, link the relay output to the designated signal 
10) Link the LEM current sensors and temperature sensor 
11) Power on test to check everything works well except the battery voltage and internal resistance.  
12) Wire the sampling wires to each battery 
13) Wire the bus voltage sampling wire 
14) Wire the RM module to Bus+, Bus- and Mid-point to the string 
15) Test voltage sampling 
16) Test internal resistance 
17) Check every kind of connections to confirm them accurately and reliably. 
18) Fill the installation report.   

 

��
  �4������������������
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4.2.1 HMI Panel 

 
HMI Panel comes with installation screws and connector. 
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Power Input and 
Communication 
Terminal 
 
 
 
 
 
 
 
 
 
 
 
 

4.2.2 HMI 19” Rack Installation Panel 
This is an optional panel for the installation of HMI module to 19” standard rack. User may use the same cut-off to 
install the HMI module to customer’s equipment. 

 

 

4.2.3 Connecting HMI to the TM Module 

 
Panasonic (NAiS) Programmable Displays come with different communication methods: 
 
GT01 AIGT0030B1 (5V RS232 Type) 
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Pin No  Signal Name  Note 

1 +5V Link to Power Supply +5V 
2 - Link to Power Supply 0V 
3 NC  
4 SD Link to TM RS232 RXD 
5 RD Link to TM RS232 TXD 
6 NC  
7 NC  
8 SG Link to TM GND 

 
GT01 AIGT0032B1 (5V RS422/485 Type) 
 

Pin No  Signal Name  Note 
1 +5V Link to Power Supply +5V 
2 - Link to Power Supply 0V 
3 NC  
4 +SD Link to TM RS485A 
5 -SD Link to TM RS485B 
6 +RD Short link to Pin 4 (+SD, RS485A) 
7 -RD Short link to Pin 5 (–SD, RS485B) 
8 SG Link to TM GND 

 
* A Local/Remote switch is needed if the system needs both HMI and remote communication. (Part No: LR-SW-01) 
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4.2.4 TM Module 

 
Depends on TM module type, the connections may be slightly different.  
 

 
 
Connector 1: Power supply and serial ports  
 
Pin No  Signal Name  Note 

1 +12V Link to Power Supply +12V, some module may use +24V 
2 GND Link to Power Supply 0V 
3 GND Link to RS232 GND (DB9 Pin 5) 
4 RS232 RXD Link to TM RS232 RXD (DB9 Pin 2) 
5 RS232 TXD Link to TM RS232 TXD (DB9 Pin 3) 
6 RS485 A Link to RS485A 
7 RS485 B Link to RS485B 
8 GND Link to RS485 GND 

 
Connector 2: Current and Temperature sensors 
 
Pin No  Signal Name  Note 

1 +5V Power for digital temperature sensor only 
2 TSDQ Data port for 1-wire temperature sensor  
3 TGND GND for digital sensor. Caution: Not isolated, do not link to any other GND. 
4 +12V Power for LEM current sensor1 +12V 
5 IS1 Signal from LEM current sensor1 
6 GND For LEM sensor with voltage output type 
7 -12V Power for LEM current sensor1 -12V 
8 +12V Power for LEM current sensor2 +12V 
9 IS1 Signal from LEM current sensor2 
10 GND For LEM sensor with voltage output type 
11 -12V Power for LEM current sensor2 -12V 
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Connector 3: String Voltage 
 
TM Module can measure up to +/-400V DC voltage. 
 

Pin No  Signal Name  Note 
1 DC+ BUS Voltage Measurement Input + 
2 NC  
3 DC- BUS Voltage Measurement Input - 

 
 
Connector 4: Ohmic Module Control Cable 
 
RM Module will come with a control cable to TM module. 
 

Pin No  Signal Name  Note 
1 H/L Link to RM Module  
2 RM_EN Link to RM Module 
3 ALARM Digital ALARM output.  

Link to relay core drive between ALARM and +12V. 100mA limit OC output 
4 GND Link to RM Module.  
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Connector 5, 6, 7, 8: Battery Voltage Sampling Wires 
 
Depends on TM module types, the number of connection terminals will be different. 
Here is the table for TM-30 for 30 pairs on battery inputs at 2-wire mode. It can link to 59 batteries at 1-wire mode. 
 
The general rule is to link to the low number when user has less channels. For example, to use TM-30 for 10 batteries in 
2-wire mode, you have to link the battery to channel 1 to 10. TM Module always scans from channel 1 to the number of 
channel you set. 
 
 

Pin No 2-Wire Mode 1-Wire Mode LOW -UP Pin No 2-Wire Mode 1-Wire Mode 
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* J6 and J7 heads are 18-Pin. Suggest using 12P+6P plugs. 
 
 
 
2-wire mode connection 
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1-wire mode connection 
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4.3.1 Basic Connection 

Most of connections are using Phoenix 
Contact industrial connectors. 
  

1. Use insulated ferrules. 
2. Screw tightly to plugs 
3. Separate wires to small groups and tie 

them together 
4. Install wiring UL 94V-0 flammability 

rating duct.  
 

4.3.2 Numbering Batteries 
The principle of numbering the batteries is to 
define the battery which is connected to the 
positive bus of the string as NO.1 and to order 
sequentially. The battery serial number and the 
battery interface number on the monitoring module 
is one to one correspondence and system display is 
relative to battery serial number which is important 
to later battery alarm maintenance. Battery serial 
number must be posted on an eye-catching position 
on the battery. 

4.3.3 Installation of Battery Special 
Pad 

In order to facilitate the installation and removal, 
the system offers special pad for sampling line 
connection. M6 and M10 are offered. Choose 
different pad according to different battery size and 
refer to the installation requirements and 
illustration. 

4.3.4 Manufacture of Sampling Line 
After compute the length of the sampling line 
according to the position of battery layout and 
testing module, tailor the suitable length and 
connect to the battery and wiring module. 
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4.3.5 Installation Requirement and Description 

 
1. KW-M6 pad is special for monitoring system whose aperture diameter is standard M6. 
2. Batteries are installed above the row of the connected batteries and below the bolts. (See the picture) 
3. There is a battery installed on each anode and cathode. The angle between pin outlay of the pad and 

battery row is 90° 
4. Tightness and vigor of installation is required by battery manufacturer. 

 

 
 

(Reference: Sense lead connection in IEEE Std. 1491) 
 

���  ���
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1. Use provided cable to connect TM module and RM module. 
2. Refer to TM module connection table to connect TM module to CM module or PC. 

��  �2�
������

�����
�
Current sensors 
LEM sensors come with cables if order from BatteryDAQ. Otherwise, user can make their cables. 
 
Temperature sensor 
Current sensor comes with pre-made cable to ensure the reliability.  

��5  (�������

�����
�
 
Depends on the available power source during the loss of main power, user may select different power module for 
system. The goal is to provide continuous monitoring even in the main power outage event.  
 
Available power modules 
 

Input Output Note 
85~264V AC 12V DC 60W DR-60-12 DIN Rail, Universal Power Supply 
36~72V DC 12V DC 50W SD-50-12 
72 ~144V DC 12V DC 100W SD-100-12 

 
Please check the power supply for CM Module. If no special requirement, it is +5V.  
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5 HMI Panel Operation 
 
HMI is a touch screen panel. It has been programmed for comprehensive battery monitoring tasks. 

�  Display the battery string information. (Voltage, current and temperature) 
�  Display each cell (Battery Unit) voltage, internal resistance, connection resistance in numeric data or bar chart 
�  Give out the alarm sign for any abnormal battery condition. (Alarm Sound if selected) 
�  Set parameters for TM module  

 
Customer may select different type of HMIs. The basic type is GT-01 monochrome panel.  

 ��  (������
��.����
 

 

Power-on Interface 
 
Equipment models and company logos will be 
displayed after system self-inspection. 
Enter the main menu by touching any place of the 
screen. The background light turns out when there is no 
operation in 1 minute. 
 

 

ERFF Error 
 
If the TM module is not powered on or the 
communication connection is not correct, the panel will 
display “ERFF”. 

 

ALARM TEST 
 
Every time after power on, this ALARM TEST will 
show. 

 

Default page 
If no touch, or after 10 seconds of operation, panel 
return to the default page which displays the string 
voltage, current 1, current 2 and ambient temperature. 
 
Press DAQ to check the battery data. 
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ALARM Condition 
 
In case of alarm or incorrect configuration, the panel 
will twinkle with orange color. Press silent, the twinkle 
will go off for certain time. If alarm condition still 
exists, the screen will twinkle again.  

 

Main Menu 
 
Click the battery data to check the battery online data. 
Battery string data includes the string total voltage, 
sample battery temperature and string current. 
 

 

 �
  +������������6�����
 

 

Display of Cell Data 
 
Click the enter key to check cell online data. 
Cell data includes the voltage and resistance data of 
every cell. The number in the middle represents the 
battery number that is the same to the number stuck on 
the battery. Click right or left key to check the data in 
order. 
 

 

Display of real-time detection data  
 
The system is in real-time detecting state when running. 
By real-time detecting, sampling data is received, 
processed and displayed as some style. 
 

 

Display bar chart for Voltage 
 
Each screen displays bar chart for 20 cells 
Press “<<” or “>>” to select other cells. 
Press “Q” to return to main menu. 
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Display bar chart for Internal Resistance 
 
Each screen displays bar chart for 20 cells 
Press “<<” or “>>” to select other cells. 
Press “Q” to return to main menu. 

 

 ��  �����	��.����

 

Real-time alarming event 
 
System processes the event over the alarming 
condition as a real-time alarming event. 
Alarming event inquire  
Inquire the alarming event. 
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System configuration 
Fit alarming parameter according to the battery 
use requirement. 
System configuration includes: 
1. float voltage upper limit 
2. float voltage lower limit 
3. discharge termination voltage 
4. resistance threshold 
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6 Battery Analyzer Software Setup 
 
For software installation, please refer to software manual. http://www.batterydaq.com/en/demo_software.htm 
Please note that the Analyzer and DAS can be installed in separate computer within the same network. The monitor 
devices connect to the computer which runs the DAS. Both Analyzer and DAS will need .NET framework. 
 
Battery Analyzer works on both Windows XP and Vista. Please read installation notes in CD for Vista. 
 
After installation, run Battery DAS. Click Module Manage to add device. 

 

  
 

Click “+” to add new device or Click “Modify” to change selected device. 
Give the unique Module Number, correct string number, cell number and COM port. Click right/up corner to save. 

 
 

  
Click “Serial Port Manage” to set correct baud rate and others as above. 
By Default, TM module is set in factory to 9600, 8, 1, NONE. 
Click “Open Port”, the DAS will run and the status should be GREEN. 
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Run Battery Analyzer in the client computer. 
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If the DAS and Analyzer are running in the same computer, set the IP as above. Otherwise, find out the IP for DAS 
computer. 
 
In the Device Manage, you can modify the parameters for your batteries. The DeviceID must match the Module 
Number in DAS. 
 

 
 
 
If the setting is correct, select the device and start it. The real-time data should show on the screen. 
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If the link is not corrector battery data is out of range, the color will change with alarm showing up. 
  

 
 
If you need to change any setting, click “STOP”.  
Right click data window, you can export data to Excel sheet. If you are not sure the data is in correct range, you can 
send the file to BatteryDAQ technical support. 
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7 Installation Record 
 
Measurement 
 

Parameters Value or Range Note 
Battery Capacity   
Cell Number   
Cell Voltage   
Nominal Bus Voltage   
Floating Charge Voltage:   
Maximum Discharge Current   
Maximum Charge Current   
Ambient Temperature Range   
Wiring Mode (1-wire or 2-wire)   
 
Data Analysis 
 

Parameters Low Value High Value Note 
Cell Voltage Abnormal    
Cell IR Abnormal 
(Percentage) 

   

Bus Voltage Abnormal    
Discharge Current N/A   
Charge Current N/A   
Ambient Temperature     
Deep Discharge (Percentage)    
 
Communication/Networking 
  
Network Adapter IP Address:  
Modbus Address (Default 01)  
Baud Rate (Default 9600, 8, 1, None)  
      
Other Notes 
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8 Installation Acceptance Report 
 

Company Name: TM Module Serial No: 
Engineer:  
Site Name: RM Module Serial No: 
Installation Date: Wiring Mode: 
Battery type:    Capacity:                 Ah 
Cell Voltage:                      V Battery Number: 
Bus Voltage:                      V Designed Maximum Current:           A 
 
Current and Temperature Measurement 
 Current 1 Current 2 Temperature 
Sensor Model    
Measured Value    
TM Value    
Pass    
 
Voltage Measurement 

Sample 1 2 3 4 5 6 7 8 9 10 
Cell #           
Measured 
Value 

          

TM Value           
Pass           
 
Internal Resistance Measurement Comparing to instrument: (                                      ) 

Sample 1 2 3 4 5 6 7 8 9 10 
Cell #           
Measured 
Value 

          

TM Value           
Pass           
 
Connection Resistance Measurement Comparing to instrument: (                                ) 

Sample 1 2 3 4 5 6 7 8 9 10 
Cell #           
Measured 
Value 

          

TM Value           
Pass           
 
Note:  


