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1 Revision History  
 
Sl. 
No 

Description Date Release 
Version 
Number 

1 First Release of Manual 18/05/2006 1.0.0 

2 Additional Protocol Support added 6/8/2004 1.0.1 

4 Addition of IEC61850 server 1/10/2005 1.0.2 

5 Usage of DSR and DTR pins 9/02/2006 1.0.3 

6 Added OEM Licensing for KSGL/S Boards 19/10/2006 1.0.4 

6 Changes in IP Reset Functionality 16/11/2006 1.0.5 

7 Added details of KSGL/S2 OEM and KSGL/S1 
OEM 

10/02/2007 1.0.6 

 
 

Disclaimer  
 

The information in this manual has been carefully checked and is believed to be accurate. Kalki 
Communication Technologies assumes no responsibility for any infringements of patents or other 
rights of third parties that may result from its use.  
 
Kalki Communication Technologies assumes no responsibility for any inaccuracies that may be 
contained in this document. Kalki Communication Technologies makes no commitment to update or 
keep current the information contained in this manual. 
 
Kalki Communication Technologies reserves the right to make improvements to this document and/or 
product at any time and without notice. 
 
Software Protocol Support  
 
The KSGL/S shall be shipped with the Category “C” and Category “S” protocols as specified in the 
Appendix, as ordered. Only the ordered protocols shall be supplied, and additional protocols may be 
added at any time by firmware upgrade, using KSGL/S configuration utility. 
 
Technical Support  
 
Kalki Communication Technologies has a team of technical support engineers who will be able to 
provide assistance if you have any problems with this product. Please contact the support team at 
support@kalkitech.com or info@kalkitech.com. 
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2 Introduction 
 
This manual describes the hardware details of Kalki Communication Technologies Kalki Sub-Station 
Gateway Lite/S Protocol Converter Product range. It has been designed as both a hardware and 
reference manual and includes information on using all aspects of the hardware and the protocol 
conversion requirements. 
 

3 Hardware Features 
 

KSGL/S: 
 
CPU: NS7520 Processor with ARM7TDMI Core 
 
System Memory:  8 MB SDRAM 

  4 MB Flash 
 
Serial Ports: 

COM1 RS-232/RS-485 
COM2 RS-232/RS-485/TTL/Optical* 
  

Network support: 
1 Ethernet 10/100-Base T 

 
Real Time Clock Accuracy +/- 5 min/month 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* Have to specify the same during ordering
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3.1 KSGL/S Connection, Settings and LED Indication Details 
 
3.1.1 Communication Port COM1 
 
Connection to the RS-232 serial port COM1 is via 8 Pin RJ45 connector. The pin assignment is shown 
in the table below. 
 

8 Pin plug Signal Name 
1 Data Set Ready 
2 Data Carrier Detect 
3 Data Terminal Ready 
4 Signal Ground 
5 Receive Data 
6 Transmit Data 
7 Clear to Send 
8 Request to Send 
   

 
 
3.1.2 Communication Port COM2 
 
Connection to the RS-232/RS-485 serial port COM2 is via 8 Pin RJ45 connector. The selection of RS-
232 , RS-485 , TTL or Optical options will be based on the DIP Switches settings. The pin assignment 
is shown in the table below. 
 

8 Pin plug Signal Name 
1 Not Connected 
2 Not Connected 
3 Not Connected 
4 Signal Ground 
5 Receive Data 
6 Transmit Data / DATA + 
7 Not Connected 
8 DATA - 
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3.1.3 Ethernet 10/100-Base T Port 
 
The Ethernet 10/100-Base T Port connection details are as follows: 
 

8 Pin plug Signal Name 
1 Transmit + 
2 Transmit - 
3 Receive + 
4 Reserved 
5 Reserved 
6 Receive - 
7 Reserved 
8 Reserved 
   

 
3.1.4 Power Input 
 
The DC jack socket on the KSGL/S Standard Enclosure is a Combicon connector with +ve 
and –ve signal inputs. The Power input required is 24VDC.  
The power rating of KSGL/S in the standard enclosure is approximately 2.4W.  
 
3.1.5 LED Indicators 
 
There are LED Indicators for all Describe in table below. 

 

 

 

 

 

3.2 DIP Switches Setting 
 
Through DIP switches settings you can set the mode of operation of Serial ports, which is described in 
Table below.  
 

COM1 Rx LED and Tx LED. These LED’s shall show receive and transmit 
indication on data transfer on these lines. 

COM2 Rx LED and Tx LED. These LED’s shall show receive and transmit 
indication on data transfer on these lines. 

Link LED shall show Link status of Ethernet. 

Power This LED Shows The Status of Power ON. 

Config This LED Indicator shows while blink, the Configuration File has been 
successfully read and initializations are completed. 

Error Error Indicator LED Indicates Error In Firmware.       
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COM1 RS-232 DIP3 ON 
COM1 RS-485 DIP3 OFF 
COM2 RS-232 DIP1 ON & DIP2 ON 
COM2 RS-485 DIP1 OFF & DIP2 ON 
COM2 TTL (future) DIP1 OFF & DIP2 OFF 
COM2 Optical (future) DIP1 ON & DIP2 OFF 

 
* Keep all other DIPswitches OFF. 
 
3.3 Polarity Protection 
 
The enclosure comes with an internal circuitry, which protects against polarity reversal. 
However it is highly recommended that care be given on while connecting the connectors. 
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4 Configuring KSGL/S 
 

�����������	
��
��	��	�������	���	�����	�����������	� �������	����	��������	���	��	
����	��	�������	��	���	
��
���	������	���	��������	����� ����	������	�����	���	��� ������	���	
���������	���	���	���	���������	���������	��	���	��� ������	
	
���	�����������	�������	����	�����	���	
��
��	����	 ��	������	���������	��������	��	�����	����	
���!	���	���������	��� ��������	���	�������������	��	 ������	���	�����	��	�����	���	������� ���	���	
"������	����	��������	�����������	��	���	 ������	��� ������	
 
 
4.1 How to Obtain EasyConnect 
 
�����������	�����	����������	����	 ����#������!��!����������!������������������� �	����	
����	��	������	�������	���	����	�������	$�����	����� ��	 �������%!��!��������� 	��	���	����	
��������	�����		
	
$�����	������	�������	�������	��	����������	�������� ����	�����������	����	&��������	'&
	
������	��	������	'&
	������	����	���	��	��(�����	��	 ��	���������	��	����	������	�����	��	
����������	������������	)���	����������	����������� 	��	����	������	���	��	�������	���	&��������	
'&
	�������	
 
4.2 How to obtain the firmware 
 
*��	��������	��������	��	� �������	���	��������	��	� ��	���������	����	�����	��������	�����	���	
������	��������	���	��	��	����������	��	���	
��
��	�� ����	���������	���	����	���	
����������������������	
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4.3 Installation of EasyConnect 
 
���	�����	����	��	������������	��	����	�������	 ����������������
��
�� 	
 

 
 
������	���	������	���	����	��	+������	������������		
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������	���	$�������	,�����	������������	-��	���	����� �	���	�������	�������	
 

 
 
 

����!	.�/��	���	�����������	����	��	���������	��	��� �	�������	���	����	�����01$�������	
,������	���	����	��	����	������	���	�����������	���� ����	
	

*����	�������������	���	����	���	���	���	��(�����	�� ������	�����	��������	���	��������	
�����������	�����	���	�������	���	�����������	������ ��������	���	2���	������	� �������	��	
�����������	����	�����	���	����	��	�������������	���	� ������������	����������	���	�����	
��������	��	������������	���	$�������	��������	���� ���	��������	��	���	��������	������	
�����������	��	��������	����������������	���	��3�	��� �����	
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4.4 Configuration of EasyConnect 
 
4.4.1 Familiarising EasyConnect 

 
Run the EasyConnect program available on your desktop / start menu, you will get this first 

screen as shown below. 
 

 
 
 
The options available on the tool bar are: 
 
 
 
 
 
 
 
 
 
   
 
 

 

Enables you to connect to the KSGL/S unit 
 

 
Enables you to disconnect from the KSGL/S unit 

Configure the IP Address of the KSGL/S 
 

Diagnostics Window is opened to enable select and view protocol packets, 
channel and node diagnostics and online information about KSGL.  
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Update the Firmware on the KSGL 
 

Download configuration files to KSGL 
 

 
Upload configuration files from KSGL 
 

Restart KSGL/S 
  

 
Starts new Configuration 
 

Reset IP of KSGL/S 
  

Save the configurations to a file 
  

Load a configuration file from a file in the hard disk 
 

Help on EasyConnect 
 

Gives information about the version and date of release 
 

Exit from EasyConnect 
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4.4.2 Selecting the Gateway Model: 
 

-��	�� �	��	������	���	�����	����	���	����	��	������ ����	���	���	��� �����	����	���	����	
�������	��	����	���	���!	��	���	�����	�����������	��	�� �������	����	��� �����	������	,��	����	
�����	���	�� �	��	������	4
��!�	�������	
�����5	�����	 ����	���	����	����	�����	�����	���	
���� ���	�������	��	��(������	,��	+�6	���������	��!�	 �$*�	�������	���	+��	789:80;0<8=�	����	
�����	���	������	��	�����������	�������	����	�����	��	 ��	������	��	���	��� ������	
	
������ +�	��	�� ����	��	������	������	�����	������	�����	��	 ���	�����	�������������	���	������	
���!���	��	�����������	���������������	��!�	"������	
	
4.4.3 Connecting to KSGL/S 
 

-��	���	�������	��	
��
��	�����	4 ��

��� 5	������	� �������	��	�����������	���	
����������	���	+$	��	
��
���	>	6������	+$	#	<?@�<79� 8�<@<�	������	���!	#	@;;�@;;�@;;�8�	�������	
#	<?@�<79�8�<	A	
 
4.4.4 Configuring the IP of the converter 

 
,��	��������	���	+$	��	���	�� ���	>
��
��A�	�����	��� ����	��	���	�� ���	�����	

�������	+$	><?@�<79�8�<@<A	���	������	���	+$	�����	4 �����
��� 5	�������		
 

            
 
 
 
 
 
 
 
 
 
 
4.4.5 Updating the firmware 
 

���	��������	��	
��
��	���	��	�������	����	����������� �	“Upload” button 
is used for updating the firmware. The latest firmware [image.bin] from Kalki for the 
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given board has to be copied to Hard disk. Then clicking on this button will open a 
window by which you can specify the path of firmware and IP of KSGL/S, and then 
clicking on OK will download the new firmware to the KSGL/S.                                          

                             
 
4.4.6 Creating Channels 
 

���	�����	����	��	�����������	�������������	��	��	� ��	���	��������	 On channel 
configuration tree, select and right click the channel item. Click on the Add Channel 
menu  

 
Following window will appear. 

 

 
Select the protocol you require from the available list. A channel can be a serial (RS-232/RS-
485) channel or Ethernet channel. You may be able to add channels as given below: 
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4.4.7 Creating Nodes 
 

Once the channels are selected, select and right click the channel in the left tree 
structure.  

 
 
A menu will appear. Click on the Add Station in the menu to add a protocol node. Enter the 
node number. It is suggested to use the default number. 
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This will create a Node_7 on the tree structure on the main window. This is your slave/master 
node. Each Master node has a profile associated with it, where as a slave node has mapping 
associated with it. The slave node’s get mapped to the Master node’s profile. This is explained 
in later sections. 
 
4.4.8 Configuring Slave Stations: 
 

 
 
Select the slave node you have created.  Based on the slave protocol selected, the slave 
specific protocol connection details and other configuration parameters shall appear. 
Configure your node accordingly. Protocol specific configuration information shall be 
available in EasyConnect help and the specific configuration manual. 
 
4.4.9 Configuring Master Stations: 
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The Master station requires profile to be selected. Each master station has an associated 
protocol specific profile associated with it. Without a new/existing profile associated with a 
Master Station, the converter configuration will not be complete. 
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4.4.10 Adding Profile 
 

$������	��	�	�����	��	����	����	������	��	���	��� �	 �� ����	�����	���	����	��	�����	
��	������	��������	�����	����	���	��	�����������	��	 ����	��	��	����	���	��������	���	��� �	����	
����	������	��	��	������	��	���������	������	�������	�� 	���	������	��������	

	
,��	������	�	$�������	������	���	&�����	.���	���	�� �	 �����	���	B����	����!	��	

��	�	*	����	����	������	��	�����	������	

	
	
����!	��	*��	��������	
	
	*	������	$������	)�����	����	���0���	-��	���	������ 	�	���0�/������	�������	��	������	�	���	
�������	��	�����	������	
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4.4.11 Adding  Nodes to Conversion 
 

Once slave nodes and master profiles are created, one is ready for creating a mapping 
of master and slave nodes. 
 

For mapping to be done, frist step is to put master and slave nodes into the 
“Conversion” part of EasyConnect. Note that a master node can be added to conversion part 
only if there is a profile attached to it. 
 
For this Select and Right Click on “Master Unit Profile” a menu will appear  

 
 
Click on it a window will appear. From this you can select one or More Master Nodes which 
are to be included in the conversion part. 
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To add slave units for mapping do the same procedure by selecting the “Slave Unit 
Mapping”. 
 
The resulting figure is shown below 
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4.4.12 Mapping 
 

&������	�������	�	����	��������	����	����	������	��	� �� �	������	����	�������	���	
����	�����	�������	��	���	��� �	����	�������	������	��	 ����	�����	�������	��	������	�����	

 
For mapping, Select Master & Slave point from the tree structure, and then select 

Mapping points and press the Map button. This will open a window as shown below: 

 
 
This window is used to map the selected Master point to the slave points. After entering the 
slave mapping you have to press ‘Add’ button to add them into the list. This window shall 
show details as per the selected/mapped protocols. 
 
You can select next and previous mapping points by pressing the Next and Prev button 
respectively. 
 
Once the mapping is complete, the entire KSGL/S configuration is complete, and you are 
ready for downloading to your converter. Click on OK in the map window and you will be 
taken to the Main window. Select Save, and save the conversion configuration to a file. All 
configuration files are stored in XML format. 
 
Once the conversion is created, you may download the same to your individual converters 
after saving the configuration file. 
 
4.4.13 Download 
 
The download button is used to download the configuration file to the KSGL/S. The browse 
interface is provided to select the *.xml file containing the newly created configuration (or 
existing configuration), and download to the KSGL/S. 



 
 

 

 
 
                                                                                 Page 23 of  36 

Kalki Communication Technologies Private Limited, #147, 2nd Floor, 5th Mn, HSR Sector 7, Bangalore 560034, INDIA 
E-Mail: sales@kalkitech.com, Phone: 91-80-25721263 FAX: 91-80-25725473, WWW: http://www.kalktiech.com  

 

���� ����	 
 ������
��������������� �
 

 
4.4.14 Diagnostics 
	
���	�����������	��� ����	��������	�����������	�����	��� 	
��
��	���� ������	
	
+�	��	�� ����	����	�����	�����	
<�	 $��!��	
��	
@�	 C���	������	
=� C���	����������	
	
4.4.14.1 Packet Log 
 
����	��� ����	�����������	�����	���	��������	���!��� 	�����	�������	
��
���	 At any given 
time, 2 channels can be logged using EasyConnect. For enabling the same you have to select 
the channels for diagnostics and press “Start Log” button. 
 

 
 
4.4.14.2 CPU Statistics 
 
This window gives the current CPU usage and memory usage in the KSGL/S unit. 
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There is also an option to view version and license information.  The following window 
shows the details of the same. 
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4.4.14.3 Statistics 
 
This window gives details on the traffic on the channel or node. The user can select any active 
channel to get the statistics information or can view any specific node for the information. 
 

 
 
  
4.4.15 Upload 
The upload button is used to upload configuration files and other log files from the KSGL/S to 
your host computer 
 
4.4.16 Restart 
The restart button is used to re-start the KSGL/S unit. This does a cold-restart of the unit. 
 
4.4.17 Reset 
The Reset button is used to identify and configure ‘KALKI Gateways’ connected and 
available on the network. The user is presented with a list of ‘KALKI Gateways’ .The 
available information include model, Product Key and  for each interface available on the 
device its corresponding IP Address, Net mask and MAC Address . 
�

�
�
The Refresh button can be used to refresh the list at any point of time. The list is repopulated 
with the most recent statistics for the devices. 
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The Configure button is used to configure any interface by selecting the required interface. A 
valid IP Address, Network Mask and Gateway have to be entered in respective edit boxes. 
Click on ‘OK’ to confirm the changes made with the current action. When the interface 
configuration changes are completed in the ‘KALKI Gateway’, a response message will 
display the status. For KSGL/S, gateway will restart automatically. 
 
4.4.18 Save 
This button saves the current configurations to a file. 
 
4.4.19 Load 
This button Loads a configuration file from host computer.  
 
4.4.20 Help 
Help on the Easy Connect. 
 
4.4.21 Exit 
Exit the application. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 Firmware Recovery 
 
There are two methods to recover the firmware depending upon the firmware failure. 
 

1. Emergency mode: This is used to recover the firmware when firmware is getting 
exited due to some software reason. 

2. Firmware Fault Recovery mode: This method is used when there is an error in 
downloading the firmware  
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5.1 Emergency Mode 
 

This is used to recover the firmware when firmware is getting exited due to some software 
reason. There is a facility provided for the user to enter into the emergency mode and 
download new firmware / configuration files. You have to follow the following steps to 
achieve the same. 
       
1. Connect RS-232 Cross cable to your PC and COM1 of KSGL/S (COM1 should be in 

RS-232 mode). 
2. Connect hyper terminal to the Port you have connected the cable, with default setting 

of hyper terminal and change the baud rate to 115200. 
3. Restart the KSGL/S. 
4. Press ‘Y’  or ‘y’  when message “Do u want to enter in to Emergency mode (Y/N):”        

will come on hyper terminal screen. 
5. Type KSGL when message “Type the sequence to enter in to Emergency mode:” will 

come on hyper terminal screen. 
6. Through EasyConnect you can update new firmware. 
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5.2 Firmware Fault Recovery Mode 
 

This method is used when there is an error in downloading the firmware. There is a 
firmware CRC check provided at the startup. If there is a failure, you can download the 
firmware through HyperTerminal by choosing 1k Xmodem as the protocol for file transfer. 
Following are the steps for achieving the same. 
       

1. Connect RS-232 Cross cable to your PC and COM1 of KSGL/S (COM1 should be in 
RS-232 mode). 

2. Connect hyper terminal to the Port you have connected the cable, with default setting 
of hyper terminal and change the baud rate to 115200. 

3. After the massage “CAUTION!!! Firmwares CRC check Failed. Waiting for new 
firmware...C” will come send a file through hyper terminal by clicking on send file. 

 
 
 

 
 

4. Select 1k Xmodem Protocol, specify the path of firmware and click send. 
 



 
 

 

 
 
                                                                                 Page 29 of  36 

Kalki Communication Technologies Private Limited, #147, 2nd Floor, 5th Mn, HSR Sector 7, Bangalore 560034, INDIA 
E-Mail: sales@kalkitech.com, Phone: 91-80-25721263 FAX: 91-80-25725473, WWW: http://www.kalktiech.com  

 

���� ����	 
 ������
��������������� �
 

 
 
 

6 Appendix A – Troubleshooting 
 
The KSGL board is delivered 'Ready to Run' and will automatically start running and load an 
operating system when power is applied from the on board flash memory. Once the board is running 
the information in this manual will provide you with guidelines and connection details for attaching 
IED’s and using the board. If you are experiencing problems with a particular feature of the board, 
please refer to the relevant documentation to ensure that the board is configured correctly. If you are 
still unable to resolve the problem then contact Kalki technical support team who will be able to offer 
advice and investigate the problem. 
 
If the board does not start running when power is applied, then there may be a problem with the 
system configuration. Follow the steps below to determine the cause of the problem: 
 
1. Switch OFF the KSGL and disconnect from the power. Switch ON the power supply and measure 
the output voltage with digital voltmeter (DVM). This should be between +18V and +36V. If this is 
incorrect adjust and re-apply the power to the board. If the board does not work go to step 2. 
 
If you have completed the above step and the Converter still fails to operate, then it will need to be 
returned to Kalki for repair. Please contact the technical support department who will be able to give 
details of the returns procedure. 
 
Make sure that you have selected the correct model of the converter in the Easy Connect configuration 
utility. A wrong selection of the converter model will result in an initialization failure. 
 



 
 

 

 
 
                                                                                 Page 30 of  36 

Kalki Communication Technologies Private Limited, #147, 2nd Floor, 5th Mn, HSR Sector 7, Bangalore 560034, INDIA 
E-Mail: sales@kalkitech.com, Phone: 91-80-25721263 FAX: 91-80-25725473, WWW: http://www.kalktiech.com  

 

���� ����	 
 ������
��������������� �
 

7 Appendix B -- Datasheet 
 

Topic Feature Description 
Serial 2 Serial Ports (both Configurable for RS-485/RS-232 Operation) 

Network 1 Ethernet 10 Base-T Controller on Board. 
 

Communication 
Maintenance Ethernet Port can be reserved for maintenance and diagnostics of the 2 Ports 

Database Off-line creation via Windows utility, loaded through network or configuration 
and maintenance port 

Protocol Selectable By Channel 
Master/Slave Mode Selectable By Channel 
RTU/ Point Counts Capacity for over 2000 points single devices 

Software Configuration 

Diagnostics Online Diagnostics over Ethernet/Serial Interface 

Protocol Translator Add new protocol capabilities to existing device 

Multi-Port Gateway Not Supported  

Data Concentrator Not Supported  

Network Transport Enables Ethernet Access to your RTU/PLC/IED. Supports DNP3, IEC 60870-
5-104, Modbus TCP and custom serial and Ethernet Protocols. 

 
Applications 

Byte Transport Supports Legacy Serial Protocols 
Processor NS7520 processor with ARM7TDMI Core 

Power 24V, 2.4W 
Temperature 0°-60° Operating -20° to 70° Storage 

Humidity 95° NC 

Watch-dog timer 1~35 sec software programmable, can generate NMI or system reset 
Activity LED’s Activity LED’s for communication and Ethernet Channels are provided 
Dimensions Wall Mounting / DIN RAIL Mounting Optional 

RAM 8 MB RAM 

 
 
 
 
 

Hardware 

FLASH 4 MB Flash 

DNP3 Serial Modbus TCP SPORT  

DNP3 TCP IEC 61850 Server / Client NMEA0183  

IEC 60870-5-101 IEC 60870-6 / TASE.2 
(ICCP)   

IEC 60870-5-103 ABB SPA   

IEC 60870-5-104 ABB RP570 / 571   

Protocol Support 

Modbus RTU Alstom Courier   
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8 Appendix C -- Protocol Support 
 
In the following tables, Category “S” protocols are those that are already supported in the 
Kalki Converter. Category “C” protocols are those which must be custom implemented on Kalki 
Converter.  
 

Category “S” Protocols 
Protocol  Master Slave Protocol Master Slave 
DNP3 Serial Y Y Modbus RTU Y Y 
DNP3 TCP Y Y Modbus TCP Y Y 
IEC 60870-5-101 Y Y ABB SPA Y N 
IEC 60870-5-103 Y Y RP570 / 571 Y N 
IEC 61850  Y Y Alstom Courier Y N 
IEC 60870-5-104 Y Y SPORT Y N 
IEC 60870-6 / TASE.2 
(ICCP) 

Y Y NMEA0183 N Y 

 
 

Category “C” Protocols 
ABB Indactic 33/41 GE SRTP 
IEC 60870-5-102 Harris 5000/6000 
IEC 62056 / DLMS Conitel 300/2020 
MMS Yaskawa Memobus 
Custom Protocol Support  
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9 Appendix D – OEM Licensing for KSGL/S Boards 
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