C20 VIINIATURE CO2 SENSOR

DEVELOPMENT KIT - GETTING STARTED

C20 Gas Sensor

R5232
Connection

External PSU [9v) Air Zero

Part no. 2112BC20-KIT

Install a 9V PP3 battery in the battery socket, making sure that the polarity is correct.

The LED will flash and the display will switch on. After a welcome message, the display
will show the current CO, readings measured in percentage. This is updated with a fresh
reading twice per second.

We recommend that the unit is switched on for two minutes before any readings are taken,
to allow the temperatures to stabilise.

For optimum results, we recommend using an external 9v power supply. This must be
capable of supplying a peak current of 250mA.

If a battery is used, please ensure that the battery is replaced before the voltage drops
below 8v.
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C20 MINIATURE CO2 SENSOR

e
ZEROING

The zero for the sensor should be set periodically. It is stored in non-volatile
memory, so does not need to be set every time the unit is switched on.

Zeroing in Nitrogen (recommended)

* Flow Nitrogen (or another gas free of CO,) over the sensor for 30 seconds.
* Press switch S4 until display shows “Zero Cal”.

Zeroing in Ambient Air (assumed to be 450ppm) (not available on all
models).

* Place the unit in ambient air (preferably fresh ‘outside’ air) and allow it to stabilise
for 30s

* Press switch S3 until the display shows “Air Cal”

Once the zeroing message disappears (approx 1s) the unit is ready for use.

POWER

The C20 Sensor can also be supplied using an external DC power supply. This must
be 7.5V minimum (9V recommended) and be capable of supplying a peak current of
250mA. The power connection is located just below the battery holder. The battery
life of a typical alkaline cell is approximately 6 hours, so we recommend using an
external power supply.

DISPLAY

There is a two line display showing the two measurement outputs from the sensor.
The top line shows the reading after digital filtering. This has a slower response but
better resolution. This can be tuned to optimise the response for particular
applications (see advanced settings).

The lower line shows the instantaneous output from the sensor. This has an
extremely fast response (T90 < 4s) and is ideal for situations where rapid changes in
gas concentrations must be detected.
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C20 VIINIATURE CO2 SENSOR

CONNECTION TO A PC

The C20 Demonstrator has an RS232 serial driver to allow connection to a PC. The unit
automatically outputs readings twice per second. These can be viewed using a serial
communication application (eg Hyper Terminal).

SERIAL PROTOCOL

The format is set as follows:
* 9600 baud

* 8 bit

* No parity

* 1 stop bit

There is no hardware flow control.

OUTPUT FORMAT

Each output record consists of a number of field characters followed by their value and
terminated with a \r\n (carriage return, line feed).

Z #HH#HE 7 #HHA \r\N
For example:
Z 00017 z 00020 \r\n

This would indicate a reading of 170ppm on the high resolution output and 200ppm on the fast
response output.

Other data fields can be accessed by configuring the unit. These fields include ADC outputs of
PCB and gas head temperature sensors, and an LED signal strength output (see advanced
features).
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C20 MINIATURE CO2 SENSOR

ADVANCED FEATURES
SOFTWARE ZEROING

The C20 sensor can be zeroed remotely by sending a zero command over the serial link. The
serial protocol is the same as for receiving data from the sensor.

The command format is an upper case “U”.
U <CR> <LF>

The C20 sensor will respond by:

N #### <CR> <LF>

The five digit number must not be used as a CO, reading.

OUTPUT OPTIONS

The serial output from the unit can be altered to give different fields. To alter the output fields,
send an ‘M’ command followed by the total of the mask value for each output required.

Field Mask Dutput Description
Value
Fast Reponse COZ 2 I ===== In ppm/10
Filtered CO2 4 FEL T In ppm/10
LED Signzl Strenath | 32 O ===== |ADC Qutput - Mot Calibrazed
PCB Temperaturs 64 T=ss== ADC Qutput - Nes calibrated
| Sensor
Gas Cell 128 Ve=zzzz | ADC Output - Mot calibrated
Temperature Sensor
Eg
M 2 <CR> <LF> Fast Output Only Z H#HHH
M 6 <CR> <LF> Fast and Filtered Output Z I 7 HHHHH

FILTER RESPONSE

The filter response can be tuned to optimise for a particular application. This is done by passing
a parameter (1 to 128) to the unit using the ‘A’ command.

Eg
A 32 <CR> <LF>

The filter works broadly as a low pass filter — increasing the parameter reduces the noise but
slows the response. The filter parameter must be a power of two — 2,4,8,16, etc. Other values will
be interpreted as the next lowest power of two.
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C20 VIINIATURE CO2 SENSOR

The following graph show the trade-off between signal to noise and speed of response for
various values of the filter parameter:

RMS Noise and T90 vs Filter Parameter
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Filter Parametler

liem Value Comments

Detection limits 200ppm

hoise 3t zerg 20ppm Filter setting at 32

Warm Up 120s For full accuracy.

Temperature Range | -253C to 55C

Storage Temp -30C to +70C

Supply Voltage Sv 3.3v version available. 3v preferred,

Supply Current 20mA Average 3t Sv. Peak is 220mA

Range Up to 65% Available 35 5%, 20% and 63%

Qutput TTL Level RS232 | 9800,n.5,1
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C20 VIINIATURE CO2 SENSOR

C20 SENSOR UNIT CONNECTIONS TO PRODUCTION SENSOR

The C20 sensor can be removed from the technology demonstrator and used as a stand-

alone sensor.

Connection to the sensor is via a Molex 533981071 locking header socket.

The pin connections are:

[Pin Use Comments

i +3W Positive supply 4.7v o 5.9v
2 GMND

3 Zero Pull low to zero the unit

4 N/C Factory calibration use only
5 Serial Transmit MB inverted

& Serial Recaive MB inverted

7 M/C Factory calibration use enly
] N/C Factory calibration use enly
E Air Zero Pull Low to zero the unit in ambient zir.
10 GND o

The data contained in this document is believed to be accurate and reliable. The data given is for guidance only.
Euro-Gas Management Services Ltd accepts no liability for any consequential losses, injury or damage resulting
from the use of this datasheet or the information contained in it. Customers should test the sensors under their own
conditions to ensure that the sensors are suitable for their own requirements and in accordance with the plans and
circumstances of the specific project and any standards/regulations pertaining to the country in which the sensors
will be utilised. This datasheet is not intended to form the basis of a contract and in the interest of product
improvement, Euro-Gas reserves the right to alter design features and specifications without notice. 03/10
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