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APPENDIX 1:  Power input of data logger and system back-up 
 

1. Wiring  of power connector  

 

 
 

2. Parameters of power input  
Power voltage of data logger is 24V DC.  Consumption of data logger differs depending on kind of 
connected peripherals. Approximate values are in the below table. It is necessary to warn negative 
pole of power connector is galvanically connected to internal GND and input terminals (GND, 
COM) of data logger. It is suitable to ground all system especially when using pulse power 
supplies. There is a special terminal for grounding. 

 

Approximate maximum current consumption 

data logger MS6D/R approximately 80 mA 

Output relay module, all  relay closed approximately 200 mA 

Ethernet interface approximately 25 mA 

 
 

3. System back-up in case of mains power failure 

In case data logger function is necessary to back up during power mains failure, first specify the current 

consumption of the entire system. Then choose suitable back-up supply in accordance with the required 

time of uninterrupted operation. If there is a need to inform operating staff or distant user on battery 

operation, then set up one input channel as binary and connect it with the backup supply output 

signalizing battery operation. 

 When installing power supplies it is necessary to follow valid safety regulations and 

recommendations specified in instruction manuals of supply manufactures. Leads to battery must be of 

suitable cross-section size. In back-up design it is necessary to consider allowed temperature supply a 

battery. 

 

Recommended back-up systems: 

a) Back-up supply AWZ224, manufacturer Pulsar sp.j., Poland 

To this supply it is necessary to buy two lead accumulators 12V/7Ah in hermetical maintenance-free 

type of construction, e.g. type ELNIKA 12V/7.2Ah.  Supply is designed for mounting to vertical 

inflammable wall with sufficient air flow. Its protection rate is IP20. It is not designed for mounting 

to closed switchboard. More details are described in manufacturer instruction manual. 
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This back-up supply is able to supply data logger with transmitters of current consumption 200mA 

for approximately 35 hours. Discharged accumulators are recharged to full capacity in 

approximately 14 hours. 

Make basic wiring in accordance with instruction manual of the manufacturer. Connect data logger 

this way: connect terminal ïOUT of supply to terminal GND of the power data logger connector, 

connect terminal +OUT of supply to terminal +Ucc.  In case information for data logger on battery 

operation is required, set up one channel of data logger as binary and connect supply terminal BS to 

terminal IN of binary channel. In user PC program state ĂOFFñ corresponds to ĂMains operationñ and 

state ĂONñ corresponds to ĂBattery operationñ. User can be informed on switch-over to battery 

operation by suitable adjustment of conditions and alarms. 

 

b) Back-up supply MINI -DC-UPS/24DC/2 with battery MINI -BAT/24DC/1.3AH, 

manufacturer Phoenix Contact 

This supply is designed for mounting to 35mm DIN rail in data logger case MP033. It 

contains two modules - UPS and battery. More details are described in manufacturer instruction 

manual. 

This back-up supply is able to supply data logger system with 200 mA consumption at least 3 hours, 

data logger system with 500 mA consumption at least 2 hours, data logger system with 1A 

consumption at least one hour. Discharged accumulators are recharged to full capacity in 

approximately 3 hours. 

Make basic wiring in accordance with instruction manual of the manufacturer. Connect battery 

(without fuse) with proper polarity to terminal +/- Battery, connect output of supply ïOut to 

terminal GND of data logger power connector and supply output +Out to data logger terminal +Ucc. 

In case information for data logger on battery operation is required, set up one channel of data logger 

as binary and connect terminal Bat.mode to terminal IN  of binary input. Attention ï connect across 

terminals IN and GND resistor 2k2 dimensioned at least for 0.3W. In case of delivery of complete 

system this will be already prepared from manufacturer. In user PC program state ĂOFFñ corresponds 

to ĂMains operationñ and state ĂONñ corresponds to ĂBattery operationñ. User can be informed on 

switch-over to battery operation by suitable adjustment of conditions and alarms. 

 

Example of backed up system: 

  There is a requirement to back up data logger MS6D with 10 x Pt1000 and 6 x (4 to 20) mA 

inputs. Three T3110 transmitters are connected to current inputs. Data logger is connected to LAN 

network via Ethernet interface and equipped with SMS module and external GSM modem Wavecom, 

powered from the same supply as data logger.  

Total consumption of the system:  80mA (MS6D) + 6x20mA (6x current input) + 40mA 

(Ethernet interface) + approximately 100mA (GSM modem) = 340 mA.  
By means of back-up supply AWZ224 we are able to reach up to approximately 20 hours of 

backed up operation, by means of system MINI-DC-UPS almost 3 hours of backed up 
operation. It is supposed in described calculation, no short-circuit of current loops at current 
input appears. In opposite case current approximately 40mA/current input must be calculated. 
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APPENDIX 2:  RS485  Input  
 

What can be connected to RS485 input : 

 device, which is equipped with communication link RS485 (link is galvanically isolated at 

data logger side) 

 device must support communication protocols ModBus RTU or ADVANTECH. Each 

measured quantity must be accessible by separate command. Not only status when several 

measured quantities are accessible with one command. 

 1 to 16 input device can be connected to one module 

 Comet transmitters Tx4xx or other manufacturer devices are connectable this way to data 

logger, optionally devices of other manufacturers (single channel 4011,4012,4013,4014D, 

multi-input 4017 etc.) 

 it is not possible to connect RS485 input to devices working with different communication speeds 

or different communication protocols 
 

Which terminals transmitters connect to 

 Connect transmitters or other input device to terminal for RS485 input (next to input terminal 

block). Do not confuse with communication interface RS485 for communication with computer! 

 If input channel is set to RS485, measured values are not read from terminals of this 

channel, but from terminals of RS485 input. 

 Subsidiary terminals +24V and GND can be used for supplying of connected transmitters 

of maximum consumption up to 400 mA. 
 

How to set data logger together with  input  devices: 

 Connect each from input devices one after another to the computer and set these parameters: 

- address of input device  

- suitable communication speed, for all device must be the same 

- communication  protocol (must be the same for all connected devices) and other settings 

specific for this protocol 

Some types of input device can require connection of internal jumper Init. Follow the rules 

in manual for these devices. 

 Connect input device to the RS485 network. Connect link to input RS485 of data logger module RP 

and switch on.   

 other way of setting transmitters:  

 connect computer to data logger by cable RS232 or USB 

 connect desired transmitter to input RS485IN 

 run program for setting of transmitters on the PC (e.g. TSensor) 

 press and hold keys ĂUpñ and  ĂDownñ on data logger (it does not work for external 

terminal unit) while RS232 is connected and switch on the data logger power. Reading 

appears on data logger Tunnel RS232<==>RS485IN. While USB cable connected press 

keys ĂMenuñ and  ĂDownñ). 

 now directly configure connected transmitters by means of user program for transmitters. 
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Example of connection to transmitter Comet: 

 
 

 

 

 
 

Run user SW for data logger and set the data logger: Configuration ï Setting of data logger. Here 

at bookmark Ch..Marking and conversions set for each channel these items: 

- Device address (for RS485): enter address of input device operated from that data logger channel.  

- Communication speed:  set speed, input device is set to before 

- Maximum waiting time: time data logger will be waiting for response from input device is 

adjustable from 30 to 210 ms. If response does not come within this time, error is reported (Error 

3). 

- Communication protocol:  ModBus can be used (recommended for current manufactured Comet 

transmitters) or Advantech.  

for ModBus protocol: 

- Supply data: specification of transmitter space data are supposed to be gotten. For Comet 

transmitter it is possible to use reading of storing registers or input port without distinction. 
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- Address of read register: enter address of register with required measured value for specification 

of connected device. Address can be entered from 0 to 65535. ATTENTION  ï this address 

corresponds to physical address of register. There are different ways of specification of this 

address. That is why disagreement can appear, if transmitter is adjusted by program from the 

manufacturer with address, which is physically present in communication. Read carefully 

description of connected device. Sometimes specified address equals to physical address of 

register (e.g. in case of RP module). Sometimes shift of 1 is defined (entered address 1 

corresponds to physical address 0), sometimes shift of 40 000 or 40 001 is defined (entered 

address 40 001 corresponds to physical address 0). E.g. in the last case if in documentation is 

specified data is at the address of 40 005, it is necessary to enter address of register 4. 

  Comet transmitters use these physical addresses of registers: 

 

Value Physical register address 

Temperature 48 

Relative humidity 49 

Calculated humidity value 50 

Barometric pressure 51 

 

- Format of data:  must correspond to specification of the device, if addresses from above 

table for Comet transmitter are used, use Signed format of data. Then set in Conversions: 

measured value 0 corresponds to displayed value 0, measured value 10 corresponds to 

displayed value 1.  

Note: Comet transmitters also enable to read with better resolution in format float uC, 

address of registers are then 8,10,12 and 14 for corresponding value. Support of float uC 

format with these transmitters is not specified and guaranteed in documentation for 

Advantech protocol:  

- Multi -input device: If this input device measures more values, then tick this field. More 

information ï see below protocol description. 

- Number of input channel:  valid for multi-input device. It is a number from 0 to 7  

- Check sum ï must correspond to setting of the transmitter 

 

After this setting RS485 input works with those inputs identically as with usual analog channels 
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Detailed specification of communication protocol 

 

Principle of communication: 

 
 

A) Communication possibilities (common setting) 

 

 
 

Connected device address, Baud-rate and Parity options are noted in table above. Maximum wait 

time (= Time out) ... is adjustable up to 210 ms approximately. After expiration of this duration 

communication error is reported and module continues with reading of the following channel. 
 

B) ModBus RTU transfer protocol 

 

 
 

response 

response 

MS6 datalogger 

 
channels ï time-division multiplex 

Ch.1               Ch.16 

 

transfer to/from specific protocol 

layout 

input 

device(s) 

RS485 input  

query for 

measured value  

query for 

measure value 

IIC bus ï communication between 

MS5 and RP module 

Physical layout: RS485 

Link layout:  

 ModBus RTU 

 Advantech 
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RTU ModBus message frame: 

Connected device 

address 

Function code Data CRC 

1 byte 1 byte n byte 2 byte 

 

Supported data request formats: 

 

Connected device 

address 

Function code Starting address No. of registers CRC 

1 byte 0x03 or 0x04 2 byte (0...65535) 2 byte 2 byte 

 

Data source: 

RS485 input supports two function codes: 

0x03 ... Read holding registers 

0x04 ... Read input registers 

 other functions are not supported 

 

Register address (= starting address): 

  absolute address of the first 16-bit reading register (address on the link layout), 

range: 0...65535 

Data format ï RS485 input is suitable for reading of continuous quantities. Every read value is 

converted to 4 byte float (single) format for data logger. Data format item specifies No. of  

requested registers and their conversion  method to data logger float format. 

Possible options:  

 signed (-32768..32767) ... 2 byte, ñintegerò format,  No. of registers = 1 

 unsigned (0...65535) ... 2 byte, ñwordò format,  No. of registers = 1 

 signed (-32768..32767) ... 2 byte, ñintegerò format,  No. of registers = 1 

 float IEEE754 ...4 bytes, float format (register 0,register 1),  No. of registers = 2 

 float IEEE754 ...4 bytes, float format, (register 1,register 0),  No. of registers = 2 

 float for uControllers ...4 bytes, float format (register 0,register 1),  No. of registers = 2 

 float for uControllers ..4 bytes, float format, (register 1,register 0),  No. of registers = 2 

 

Data response format: 

 

Connected 

device address 

Function code Byte 
count 

Data CRC 

1 byte 1 byte 1 byte ByteCount byte 2 byte 

Function code in response is the same as in the request. If the exception occurs function code is 

0x83 or 0x84 and data field contains error code.  
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Example: 

 
 

Data request:  

 0x01, 0x03, 0x00, 0x30, 0x00, 0x01, 0x84,0x05 

 

Data answer: 

 0x01, 0x03, 0x02, 0x01, 0x01, 0x78,0x14  

data field: 0x0101 (257) 

 

Data format of float expressions: 

 float IEEE754  No. 1 is expressed as 0x3F800000 

 float IEEE754 inverse No. 1 is expressed as 0x0000803F 

 float for uControllers No. 1 is expressed as 0x80000000 

 float for uControllers inverse No. 1 is expressed as 0x00000080 

 

C) Advantech ASCII transfer protocol 

 

 
 

Data request format: 

 

Start of reading Connected device address channel number* CRC* end char 

# 2 ascii byte 1 ascii byte 2 ascii byte 0x0D 

 

Data answer format: 

 

Start reading Measured value CRC* end char 

> n ascii byte 2 ascii byte 0x0D 

*...optionally 

 

Multichannel device:  for the input devices that measures several values. In this case the query contains 

ĂChannel numberñ field (0...7).  
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Check sum enabled: when is used the query contains two ascii byte CRC and answer have to 

contain the right CRC. Check sum is the sum of all transmitted bytes before the check sum, 

transmission is converted to ASCII code. 

 

RS485 input supports response format corresponding with "Engineering units" protocol   

ADVANTECH: 

        >sxxxx.xxxx(CRC)(cr)  

where 

s ... sign (Ă+ñ or Ă-ñ  or nothing) 

x ... digits, maximum number of digits left from decimal point is 11, right from 

decimal point is 6 

(cr) ... 0x0D 

 

Examples: 

a) one channel transmitter without CRC   

the query message: #032(cr) 

(hexadecimal expression:  0x23,0x30,0x33,0x32,0x0D) 

  the response: >+23.50 (cr) 

(hexadecimal expression: 0x3C, 0x2B,0x32,0x33,0x2E,0x35,0x30,0x0D) 

b) multi-channel device with CRC: 

the query message: #032B8 (cr) 

(hexadecimal expression: 0x23,0x30,0x33,0x32,0x42,0x38,0x0D) 

  the response: >358B(cr) 

   (hexadecimal expression: 0x23,0x33,0x35,0x38,0x42,0x0D) 

 

Error messages: 

 
Error code ModBus RTU protocol Advantech protocol 

1  >-0000 response 

2  >+9999 response 

3 TimeOut ï no response 

4 invalid CRC 

5  invalid character in response 

6  too little of characters in response 

7 unknown function code  

8 ModBus exception occurs  

9  too long response 

0x95 unknown transfer protocol 
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APPENDIX 3:  Communication of data logger with computer 
 

3.1. Connection of data logger to computer by means of USB interface 
 
 

 

 
 

 

 

 By standard USB cable A-B of 5m length connect data logger USB interface to the computer.  

 After switching on data logger power or after connection cable computer detects new device 

 If proper drivers are not installed in computer, can be found on installation CD or at website 

www.cometsystem.cz 

 So-called Virtual COM port is assigned to data logger by operational system (e.g. COM8). It can be 

found in operation system ï Device Administrator, COM and LPT ports ï Parameters ï Specify. 

Here modification of port number is enabled. ATTENTION ï If data logger will be disconnected 

from USB often, use always the same USB socket. If using different USB socket virtual COM port 

can be set to different number. 

 By means of the data logger keyboard set data logger to communication interface USB 

 Run user program for data logger. In menu select menu item Configuration ï Communication 

settings and continue in selections New communication device - Simple serial without addressing 

 In the next window select number of COM port and enter your name of the device (selectable, from 

letters and digits). If number of Virtual COM port is not known, it can be found in system in 

Device Administrator (see above). 

http://www.cometsystem.cz/
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 Confirm window and choose selection Search.  Program goes through all used communication 

speeds and displays found data loggers in bottom window part (Dataloggers). Finally confirm 

window Setting of communication (OK). 

 

Solving of problems with communication via USB: 

If  data logger cannot communicate, check on its display, if really communication interface USB 

is set. Also check, if operating system creates virtual COM port (with connected USB cable system 

must add COM port and after its disconnection port must disappear from device administrator).  In case 

it does not work cable can be damaged, incorrect driver, damaged USB computer port or damaged USB 

port in data logger. If all this works, run user SW for data logger and check in Communication settings, 

if number of COM port corresponds with number in system. Verify if searching via different 

communication speeds is allowed (Auto baud rate). If data logger cannot be found, try to change the 

number of communication port in system (the same must be done in Communication settings) and try 

again. Also Auto baud rate can be disabled and manually set the same communication speed as in data 

logger. Another possibility is to try the communication with another computer. 
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3.2. Connection of data logger to the computer by means of interface RS232 

 

 
 

 

 

 Connect data logger RS232 interface with computer COM port by means of usual  crossed RS232 

cable. The maximum cable length is 15m. 

 By means of keyboard set on data logger display communication interface RS232. 

 Run user program for data logger. In menu select menu item Configuration ï Communication 

settings and continue in selections New communication device - Simple serial without addressing 

 In the next window select number of COM port and enter your device name (use letters and digits).  

 

 
 

 Confirm window and choose selection Search.  Program goes through all used communication 

speeds and displays found data loggers in bottom window part (Dataloggers). Finally confirm 

window Setting of communication (OK). 

 

Solving problems with communication via RS232: 

If data logger cannot communicate, check on its display, if communication interface RS232 is 

really adjusted. Check further, if operating system in Device administrator sees connected COM port. 
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Run user SW for data logger and check in Communication settings, if COM port number corresponds 

with number from system. Verify, if search via different communication speeds is enabled (Auto baud 

rate). Also you can disable Auto baud rate and manually set communication speed - same as on data 

logger. In case data logger still  cannot communicate, cable can be damaged, RS232 port in computer or 

in data logger can be damaged. Another possibility is to try communication with another computer. 

 

Wiring diagram of RS232 communication cable (simplified, but fully functional version) 

 
 

3.3. Connection of data logger to the computer by means of Ethernet interface 

 

 

 
 

 Connect data logger to computer network by means of UTP cable with RJ-45 connector. 

 Learn from network administrator if your network uses DHCP or use IP address, gate address and 

network mask assigned from network administrator. 

 By means of keyboard set on data logger display communication interface Ethernet-DHCP (if your 

network uses DHCP) or Ethernet and enter assigned IP address, gate address and network mask. 

 Run user program for data logger. Select menu item Configuration ï Communication settings and 

continue in selections New communication device - Simple serial without addressing. 

 In the following window select interface type Ethernet/RS232, enter your device name (use letters 

and digits). 

 Enter data logger IP address (if not known you can search network by button Find - Search) and 

port number (10001). 
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 Confirm window and select Search item.  Program performs test communication and displays found 

data loggers at window lower part (Dataloggers). Finally confirm window Communication settings 

(OK). 

 

Setting of IP address 

Be careful with setting of IP address and sub-network mask. Incorrect setting can cause data 

logger is not accessible or cause conflict in network with other devices. If  conflict of IP addresses 

appears disconnect data logger from network and change IP address change. Incorrect setting of IP address 

can disable other IP address changes from data logger display! 

 

Solving problems with communication via Ethernet: 

If  data logger cannot communicate, verify again setting correctness, also if LED diodes next to 

data logger Ethernet interface light correctly: 

Left LED ï connected to network (detection of carrier frequency). If  this LED does not light, 

problem is with cable or network. Green light indicates 100 MBit network, orange 

light 10 MBit network. 

Right LED - blinks when sending or reception of packets is in progress (also if  communication 

cable is disconnected). Similarly as in previous case green light indicates 100 MBit 

network, orange light 10 MBit network. 

Both LEDs blink green in regular interval (cca 1 to 2 sec) ï corrupted firmware in data logger 

Ethernet interface. 

 

You can also verify, if command ping reacts at data logger IP address. Then you can connect data 

logger to computer by crossed Ethernet cable, set correctly network card in computer and verify 

communication functionality. If  it is ok, search problem in network setting itself (Firewall, ...). Another 

strong helper is network packet recorder - suitable rather for service engineers with deeper knowledge 

of Ethernet networks.  

 

3.4. Connection of data loggers to the computer by means of interface RS485 
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 Interconnect data loggers by means of shielded twisted cable and lead the link to RS485 

computer interface or to suitable converter. 

 Maximum length of the entire cabling is 1200m and maximum 32 data loggers can be 

connected. 

 Do not connect to network of  data loggers MS6 RS485 any other device, than data logger 

MS6, MS5, MS2+, MS3+ or  MS4+ 

 

Wiring of RS485 terminals at data logger and the way of data loggers connection 
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Recommended parameters of connection leads: 
Twisted two-wire, shielded, intended for RS485 network. In practice generally twisted shielded two-wire is 

used, e.g. cable SYKFY n x 0.5 .  For longer distances use cabling in one line, i.e. no Ătreeñ or Ăstarñ (for 

shorter distances different topology can be tolerated). At the beginning and end termination resistor should 

be (120 In many cases termination resistor can be omitted due low communication speed. Marking of 

link leads from other manufacturers: Ă+ñ corresponds with marking ĂAñ, Ă-ñ corresponds with marking ĂBñ. 

Connect cable shielding to each other, do not connect to transmitter, if those are not equipped with shielding  

terminal galvanically isolated from communication and measuring circuits, including case metal parts.  

In case shielding of RS485 link is not possible to ground at computer side, ground at data logger nearest to 

the computer: 

 

 




























































