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K.A.TECHNOLOGY Sp. z o.0. Modbus RTU Converter

Application:

Modbus RTU Converter is used for transmission of the data such as gas concentration
and sensor temperature to remote gas monitoring systems such as control systems and
control SCADA automation system.

Advantages:

The main advantages in applying of Modbus RTU module for data transmission are:

1.

w

Transmission of gas concentration data directly from the sensor at distance up to
1200 m (using RS485 amplifiers).

. Possibility of operation with many Modbus RTU modules up to 126 in one RS485

loop with addressing for Modbus RTU protocol from 1 to 126.

Compact module is matched to the diameter of the sensor.

The dimensions are matched to the standard sensor housings offered by the
sensor manufacturer.

Low power consumption, sensor is supplied with the power directly from Modbus
RTU module.

It is configured to operate with 2 or 3 channels of NDIR sensors of DYNAMENT
Ltd.

Unification and standardization of used power cables, possibility to use cabling
with UTP twisted pair.

Specification:

1.

No oA

Modbus RTU module is applied for the sensors of DYNAMENT Ltd. of premium
and standard series.

Dimensions

Two circular PCB plates are
electrically connected to each other
concentrically:

22,0 mm is the diameter of the PCB
plate which is connected to the
sensor;

19,6 mm is the diameter of the PCB
plate which is connected to power
supply and Modbus RTU;

PinJ2.4
PinJ2.3
Pin J2.2
PinJ2.1

. . Pin J2.1 — power (+) VDC
6,5 mm is the thickness of the whole Pin J2.2 - DATA (--)

module. Pin J2.3 - DATA (%)
Pin J2.4 — ground (0) VDC

Power supply: (3.5-7.0V DC.).

Current supply: (sensor 57 - 85 mA + converter 15 mA).
Operating temperature: (from -20°C to +50°C).
Connection: outlet J2.

CE certificate.
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Installation:

K. A.TECHNOLOGY Sp. z o.0. registered the design of the Modbus RTU Converter at
EUIPO, no 008457576-0001.
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Description of Modbus RTU Protocol

Modbus RTU Converter for DYNAMENT sensors
firmware v1.16090xxxxxxx, assembly number >562

1. Description of the operation.
Converter supports gas sensors in 4-5 Pins version of DYNAMENT Ltd.
production. The Converter communicates with the gas sensor via its serial
interface, it analyzes the reading frame and enters the data to Modbus RTU
registers.

2. Transmission parameters.
Communication with the converter is via RS-485 (half duplex) with transmission
parameters 9600,8,N,1.

3. Description of registers.
All the registers are from Holding Registers group, the applied orders are 03 for
reading and 06 for recording of a protocol. Only register 127 is a recording-reading
register, it is a permanent address. Address 127 is a configuration address.
Address 127 is set and used when there are more than one converter in the
Modbus network. Address 127 is used for configuration of the converter and in the
network in which there is only one Modbus device. It is possible to change the
address of the converter in the Modbus network when there is only one converter
in the network. The address is used only for reading of registers. (important)

4. LEDs. The converter has two LEDs, red and green.

The red LED indicates the | The green LED indicates the Modbus
communication with the gas sensor. RTU communication.

Short slight blinking means request was | Blinking means receiving the frame
sent to the sensor and the correct | addressed to this converter.
response of the gas sensor.

Long, strong shining means no
response from the sensor.

5. The period of reading of the gas sensor.
The period of reading of the gas sensor is 1,5 seconds. This period may increase
to 2 seconds if the gas sensor does not respond to the correct frame.
6. Changing of device address.
Only one converter should be open in the Modbus RTU network, the rest, if any,
should be turned off. Changing of the converter address requires the following
commands in the address 127:
» to write number 0x5555 in the register 40013;
» to write new device address in the register 40015, it should be a number in
a range 1..126;
» to write 0x3333 in the register 40013.
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7. Table registers.

Modbus RTU Converter

Numbers of
registers

Variable
type

Description

Status

40001-40002

float

Concentration of the 1st gas of the 1st sensor (CH4 -
methan) is on a percentage base. This is the first gas of the
first gas sensor. A negative number means incorrect data
or no data on concentration.

For reading only

40003-40004

float

Gas concentration of the 2nd gas sensor (CO2 - carbon
dioxide) is on a percentage base. A negative number
means incorrect data or no data on concentration.

For reading only

40005-40006

float

Internal temperature of gas sensor [°C].

For reading only

40007-40008

float

Time in [s] which has gone from last reading of the sensor.

For reading only

40009-40010

float

Concentration of the 2nd gas of the 1st sensor (C3H8 -
propane) is on a percentage base. This is the second gas
of the first gas sensor. A negative number means incorrect
data or no data on concentration.

For reading only

40011

int

Status of Flags Name: on particular bits the number one
means the occurrence of the error. (Nomenclatur HEX);
Expected value= 0x0040 during warm-up period: 0x0000,
after warm-up period.

0x0001 SIGNAL_TIMEOUT Loss of pyro signal

0x0002 FLAG_TEMPERATURE_NOISE Noisy
temperature sensor

0x0004 SIGNAL_NOISE Pyro signals changing too quickly
0x0040 DET1_LOW Detector pyro signal below minimum
setting

0x0080 REF_LOW Reference pyro signal below minimum
setting

0x0200 FLAG_ATOD_OVER_RANGE Internal signal out of
range

0x0800 VMON_ERROR Supply voltage outside limits, 3 to
5 volts

0x1000 CONFIG_CSUM Configuration data corrupted
0x2000 PRIVATE_CSUM Private data corrupted

0x4000 USER_EEP_CSUM User data corrupted

0x8000 PROG_CSUM_ERROR Firmware corrupted

For reading only

40012

int

Status of Flags 2 Name: on particular bits the number one
means the occurrence of the error. (Nomenclatur HEX);
Expected value= 0x0040 during warm-up period: 0x0000,
after warm-up period.

0x0004 TEMP_COMP_DATA_ERROR Temperature
compensation data corrupted

0x0008 MIN_MAX_TEMP_CRC_ERROR Min / Max
temperature data corrupted

0x0010 DET2_FLT Detector 2, Dual sensor, pyro signal
below minimum setting

0x0020 FILTER_CRC Filter data corrupted

0x0040 WARM_UP Sensor readings should be ignored
0x0080 STATUS_4_ERROR Internal processor error
0x0100 MAX_GAS_LIMIT_EXCEEDED Calculated gas
readings outside sensor limits

For reading only
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40013

int

Modbus RTU Converter

Record of number 0x5555 (21845 in the decimal system)
allows changing the address in the register 40015.

Record of number 0x3333 (13107 in the decimal system)
prescribes the address from the register 40015 for the non-
volatile memory of the converter and resets the register
40013.

Record of a number other than mentioned resets the
register.

Record/reading

40014

int

Actual address of Modbus RTU converter.

For reading only

40015

int

The new address of Modbus RTU converter. It can be
changed only via connection with address 127 and a
number 0x5555.

Adresses can be recorded in the range 1...126, the other
ignored.

Record/reading

40016

Reserve register for configuration, it can be used in the
future, record has no effect, reading gives 0.

For reading only

40017

int

Compilation date firmware (two numbers of a year and two
numbers of a month).

For reading only

40018

int

Compilation date firmware (two numbers of a day, two
numbers of an hour of UTC time).

For reading only

40019

int

Compilation date firmware (two humbers of a minute, two
numbers of a second of UTC time).

For reading only

40020

int

Next compilation number.

For reading only
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