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Introduction

About this Manual

This document is a technical reference for the CO2Meter.com EC3 Electrochemical Sensor
Controller. It provides the information necessary to use the sensor controller as well as
information about configuring the controller for various applications.
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Chapter 1 : Overview

General

The EC3 Sensor Controller is a high performance low power controller supporting a wide
variety of 20mm electro-chemical plug-in gas sensor cells. The controller supplies the
necessary interface to the gas sensor cell and converts the sensor output current to a
voltage that is measured by a high-resolution analog to digital converter. This digital
voltage is then corrected and compensated for temperature and pressure by a
microcontroller to produce an accurate gas concentration measured in ppm (parts per
million). Measurements are available at the serial interface and/or can be logged to non-
volatile storage for later retrieval.

In typical applications the sensor samples once per second and filters readings over 8
seconds. The sample interval is user configurable.

Measurements

The EC3 makes several measurements, typically once per second. Any or all of these are
available through the streaming interface as described in Chapter 2. In the descriptions
below, the letter in parenthesis is that used to report the value on the communication
interface.

Unfiltered Voltage (v)

This is voltage from the analog front-end circuit. This voltage is directly proportional to the
current from the electrochemical gas sensor cell. The current to voltage transfer function
depends on the configuration for the particular sensor in use.

Filtered Voltage (V)
This is the voltage from the analog front-end passed through a low pass filter that removes
short-term (seconds) disturbances.

Unfiltered Uncompensated Concentration (D)
This is the computed unfiltered gas concentration prior to compensation for temperature
and pressure.

Unfiltered Concentration (z)

This is the computed unfiltered gas concentration compensated for temperature. The
temperature compensation is performed using 5C degree values determined during factory
calibration. Linear interpolation is used between calibration values.

Filtered Concentration (Z)
This is the filtered gas concentration compensated for temperature and temperature. This
is the primary measurement made by the device.

Temperature (T)
This is the temperature reading from temperature/humidity sensor device.

Copyright © 2014-2017 CO2Meter, Inc. 6



Humidity (H)
This is the Relative Humidity reading from the temperature/humidity sensor device.

Barometric Pressure (B)

For models equipped with a barometric sensor, this is the barometric pressure. This value
is corrected by the microprocessor for linearity and temperature using values determined

during manufacturing of the sensor. Barometric Pressure is valid only in the range from
500 - 1150 millibar.

Dimensional Drawing

@20
o
u
o
— |
40
-
R
al i 3
‘ P ;&:a Pin 1 s =1 All dimensions
/ | \\ : in milimeters
I -5 sr
f |"| - L
—t= 4 = |
| .'II." S o0
/ W
\ | /// = =
i Y
o &
n =
Q= =
= Top View

Copyright © 2014-2017 CO2Meter, Inc. 7



Chapter 2 : Communications Interface

General

The EC3 communicates with a host system through a UART interface using either
CMOS/TTL Rx and Tx or Differential RS485. The EC3 is a 3V system. The Rx input, however,
is fault-tolerant to 5V and will generally interoperate with 3V to 5V systems. The EC3 also
has a half-duplex RS485 interface that allows operation over long cables. The RS485 is
enabled when Pin 2 is low at power up.

When RS485 is enabled (Pin 2 low at power up), the Communication Interface can be
operated in either single sensor or multiple sensor mode. Multiple sensor mode permits up
to 16 sensors to be multi-dropped on the same differential pair.

Physical Connections

The EC3 uses a 10 pin (2x5) header with 0.1 inch centers. When viewed from the sensor
side with the connector to the left side of the board, Pin 1 is the lower right pin of the
header.

Connector Assignments

Pin Function Pin Function
1 Power and Signal Return 2 Select/PWM

3 +3 to +5.5V Power 4 AUX Analog -

5 Rx (Input to Sensor) 6 AUX Analog +

7 | Tx (Output from Sensor) 8 RS485 A (Data -)

9 | Analog Output ( 0 - 3V) 10 | RS485 B (Data +)

Copyright © 2014-2017 CO2Meter, Inc. 8



RS485 Input

If ground is applied to Pin 2 (Select/PWM) at power up, the RS485 interface is selected. The
RS485 Interface will be used for both transmit and receive. (TTL level output will also
occur on pin 7). Note that RS485 is two wire half duplex. The EC3 is normally listening and
enables transmit only when transmitting a reply to the host system.

If the Select/PWM output is open (or high) at power up, the TTL interface is selected. After
power up, a PWM output will be supplied on this pin if so configured.

Analog Output

Pin 9 can be configured as an analog output with a full scale range from 0.00 to 3.00V. The
output is derived from a 1ms PWM filtered by a restoration filter consisting of a10k resister
and 1uF capacitor. The output impedance is approximately 10K. Note that the impedance of
the input will reduce the maximum output voltage to approximately 3.0V*Z/(Z+10Kk). For
example, with an input impedance of 50K the full scale output will be 3.0*50k/60k =
2.5Volts.

Analog Input (Differential)
Pins 4 and 6 provide an auxiliary differential analog input. The full scale voltage range

between inputs is -1.0V to +1V. The voltage on either pin with respect to ground must be in
the range from -1.0V to +3V. NO PROTECTION IS PROVIDED FOR INPUT OVERVOLTAGE.

The typical singled ended input impedance (either pin to ground) is 200kOhm. The
differential input impedance (between pins) is 300kOhm minimum 400kOhm typical.

The auxiliary analog input value is available via command “J”.

Link Level Parameters

The line-level communications parameters are asynchronous 9600 baud, 8 bits, no parity,
and a single stop bit. For the CMOS interface, communications is full duplex. For the RS485
interface, communications is half duplex.

TTL Protocol
The host and the controller exchange lines of data. Each line of data to and from the
controller is terminated by carriage linefeed (CR LF), i.e. ASCII 0x0d, 0x0a.

The controller always responds to each line. If the line contains a valid command, the
controller acts on the command and returns a response. If the line is not recognized as a
valid command the controller returns an error response.

Modes

The controller operates in one of two modes, polled or streaming. In polled mode the
controller is silent except in response to a command. In streaming mode, the controller
reports measurements at intervals of one second (or more) as determined by
configuration.

Copyright © 2014-2017 CO2Meter, Inc. 9



With the CMOS interface, commands may be sent at any time and the controller will
continue to stream measurements until the entire command is received. With the RS485
interface, the half-duplex nature of the interface requires that the host is host transmit only
in the interval between streamed measurements or responses from the controller.

At power up the controller enters polled or streaming mode depending on configuration.
The mode can be temporarily changed with the K command.

Except during calibration, the controller enters a low power state between measurements.
The controller will awaken with the falling edge of any data transmission from the host.

Commands

Each of the commands supported by the controller is described in the following. Each
command consists of a single letter optionally followed by a space and one or two numeric
fields separated by a single space. All other letter values not listed are reserved and should
not be sent.

The controller always outputs numeric values as 5 decimal digits with leading zeroes if
necessary. The controller accepts numeric values with 1 to 5 digits in the range from 0 to
65535.

The controller always responds to a command. The response to a valid and properly
formatted command will begin with the command letter except in the case of the “Q”
command (which returns the exact line that will be send during streaming). If the
command is not valid and properly formatted, the response will be an error code. The error
codes are:

e 1 -Unrecognized Command
e 2 -Improper Format

e 3 -Improper Value

e 4 -Invalid Date String

e 5 - Write Error

e 6 - Read Error

Error responses begin with the letter “E” following by a space and the 5 digit error number.
For example, if a command with an invalid command letter is sent the response will be:

E 00003<cr><I1f>

B Command — Get Barometric Pressure
This command gets the barometric pressure. The value is in tenths of millibars in the range
from 500 - 1150, i.e. the values returned will be in the range 5000 to 11500.

Example Request:

Copyright © 2014-2017 CO2Meter, Inc. 10



| B<cr><If> |

Example Response:

| B 10156<cr><If> |

This response indicates a barometric pressure of 1015.6 millibars.

C Command — Set Current Date and Time

This command is used to set the Date and Time for the real-time clock calendar. This is
used for logging. The date format is ISO 8601 format, i.e. YYYY-MM-DDTHH:MM:SS where
the hour is based on a 24 hour clock. The format must be exact. When using a terminal, it is
usually best to do a “c” command first to see the correct format.

Example Request:

| C 2014-08-06T13:10:22<cr><If> |

Example Response:

| ¢ 2014-08-06T13:10:22<cr><If> |

¢ Command — Get Current Date and Time
This command is used to get the current date and time.

Example Request:

| c<cr><If> |

Example Response:

| ¢ 2014-08-06T13:10:22<cr><If> |

G Command - Get Sensor Type

This command is used to obtain an abbreviation for the type of sensor and it’s full span
range. The value returned is a concentration followed by 4-character string with trailing
spaces. Note that the concentration must be scaled according to the scale factor returned
by the “.” command. Values include “CO ”, “02 ”, “H2S ” “NO “, “S02“, “CL2 “, “SOH “, “ET “,
“H2 “,“HCL“, “SOH “, “HCN “, “PH3 “, and “NO2 “.

Example Request:

G<cr><I1+>

Copyright © 2014-2017 CO2Meter, Inc. 11



Example Response:

| G 01000 CO<space><space><cr><If> |

«wn

Assuming that the scale factor from “.” Is 1, the above response indicates that the controller
is configured for a 1000ppm Carbon Monoxide sensor.

H Command - Get Relative Humidity
This command is used to get the relative humidity. The value is supplied in tenths of
percent relative humidity.

Example Request:

| H<cr><If> |

Example Response:

| H 00452<cr><If> |

J Command - Get Auxiliary Analog Input

This command is used to get the voltage presented at the analog input. As this the input is
differential, the value is presented in offset bipolar form. 32768 corresponds to 0. Values
above 32768 are positive voltages. Values less than 32768 are negative values. The signed
value can be obtained by subtracting 32768 from the value. For example, a value of 65000
is +32232. A value of 2000 is -30768. The result must be divided by 32768 to get the
percentage of the full scale positive or negative range which is plus or minus 1 volt.

Example Request:

| I<cr><If> |

Example Response:

| 3 34000<cr><If> |

This value is converted to a voltage as (34000-32768)*1.0/32768 = 0.0376 volts. An
example with a negative value is:

Example Response:

J 30000<cr><I1f>

This value is converted to voltage as (30000-32768)*1.0/32768 =-0.0845 volts.

K Command — Set Communications Mode
This command is used to the communications the communication mode. A value of 1 sets
the mode to streaming and a value of 2 sets to the mode to polled. The response is a “K”
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followed by the new mode. Note: a mode value of 0 is also accepted and behave exactly like
Mode 2.

Example Request:

| K 2<cr><If> |

Example Response:

| K 00001<cr><If> |

M Command - Set Output Fields

This command is used to the fields that are sent in streaming mode, or in response to the
“Q” command. A single 16-bit number is used to set the fields in accordance with the
following table.

Measurement ID Mask Value \ Description

Reserved 32768

Reserved 16384

Barometric B | 8192 Barometric Pressure

Pressure

Relative Humidity | H | 4096 Relative Humidity

Uncompensated D | 2048 Uncompensated Unfiltered Gas Concentration
Gas

Raw ADC Value d |1024 Raw ADC Value from analog front-end
Reserved - 512

Auxiliary Voltage |] 256 Auxiliary Voltage

Filtered Voltage vV |128 Filtered Voltage from analog front-end
Temperature T |64 Temperature from RH Sensor

Temperature ADC | t 32 Raw Barometric Sensor Temp Value
Pressure ADC b 16 Raw Barometric Pressure ADC Value
Unfiltered Voltage |v | 8 Unfiltered Voltage from analog front-end
Filtered Gas Z |4 Filtered and Compensated Gas Concentration
Unfiltered Gas yA 2 Unfiltered Compensated Gas Concentration
Reserved 1

To set the output format add together the “Mask Values” from the above table for those
readings that you wish to include in the output. For example, if want to display Filtered Gas
“Z” (4) and Temperature “T” (64) add the two mask values to get 68 and use this as the
value for the M command.

Copyright © 2014-2017 CO2Meter, Inc. 13



Example Request:

M 68<cr><If> |

Example Response:

| M 00068<cr><1f> |

A subsequent Q command will then give us an output as follows:

Example Request:

| Q<cr><If> |

Example Response:

| Z 00004 T 01254<cr><If> |

The output of the Q command is the same output that will with each line when streaming is
on.

P Command - Set Parameter to Value
This command is used to set the value of a parameter. The command requires the address
of the parameter (0 - 31) and the new value.

Example Request:

| P 4 10<cr><If> |

Example Response:

| P 4 10<cr><If> |

p Command - Get Parameter Value
This command is used to get the current value for a parameter.

)

Example Request:

| p 4<cr><If> |

Example Response:

| p 4<cr><If> |

Copyright © 2014-2017 CO2Meter, Inc. 14



Q Command — Get Readings
This command is used to get the readings that would be send in streaming mode. The
format of the reply depends on current output format as set by the “M” command.

Example Request:

| Q<cr><If> |

Example Response:

|Z 00004 T 01254 H 00455 B 10149<cr><I1f> |

The above response indicates a gas concentration of 4ppm, a temperature of 25.4 degrees
C, a relative humidity of 45.5% and barometric pressure of 1014.9 millibar.

R Command — Read Log Memory
This command is used to read the EEROM memory used for logging. Memory is organized
as 32768, 16-bit words. Each word has a decimal value range from 00000 to 65535.

The R command requires two parameters. The first is an Address in the range from 0 to
32767. The second parameter is a word count in the range of 1 to 8.

The memory is organized in 256 word blocks and each read is confined to a single block. If
aread operation extends across a block, the read operation wraps around to the start of
that block. Wraparounds are avoided by always accessing data on an 16-byte boundary, i.e.
with an address that is evenly divisible by 16.

Example Request:

R 32 8<cr><If>

Example Response:

R 00514 00514 00514 00514 00514 00514 00514 00514
<cr><I1t>

r Command - Erase Log Memory

This command is used to erase all of log memory. After issuing this command the user
should wait at least 5 seconds before issuing another command that accesses log memory.
Note that when the controller responds to this command it will complete the erase
operation in the background and then return to low power mode.
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Example Request:

| r 12345<cr><1f> |

Example Response:

| r <cr><If> |

T Command — Get Temperature

This command is used to obtain the current temperature. The response is in tenths of a
degree C using an “excess 1000” notation. This always results in a positive value. For
example, the reading 01250 corresponds to 25.0C, the reading 01000 corresponds to 0.0C
and the reading 00970 corresponds to -3.0C. In other words, just subtract 1000 and the
result will be the temperature in signed tenths of degrees C.

Example Request:

| T<cr><If> |

Example Response:

| T 01275<cr><If> |

This response indicates a current temperature of 27.5 Degrees C.

U Command - Zero Calibrate
This command is used to set the zero point for the sensor. Calibration is normally
performed using Nitrogen gas at 26C plus or minus 1C as further discussed in Chapter 4.

Example Request:

| U<cr><If> |

Example Response:

| U 11192<cr><If> |

The response to the command is the numeric value corresponding to the zero point. This
value can be used with a subsequent “u” command to restore the zero point.

u Command — Set Zero Calibration Point
This command is used to manual set the zero point to a value from a previous calibration.

Example Request:

u 11192<cr><If>

Copyright © 2014-2017 CO2Meter, Inc. 16



Example Response:

U 11192<cr><I1f>

W Command — Write Current Parameter Values to Flash

This command is used to write the current set of parameter values to flash. By design,
parameters that are changed are not automatically written to non-volatile memory until a
W command is issued or a calibration is performed.

Example Request:

| Wecr><If> |

Example Response:

| Wecr><If> |

w Command — Restore Parameters to Default

This command is used to restore all parameters to their default. This will wipe out any
calibration that has been performed. The unlock code of “12345” is required to prevent
accidently invoking this command.

The first parameter provides a numeric sensor type which determines the default values.
This should be 1 for CO and 2 for O2.

Example Request:

w1 12345<cr><If> |

Example Response:

|w l<cr><If> |

X Command - Calibrate to specified concentration

This command is used to calibrate the sensor using a gas of known calibration. The sensor
must have been previously zeroed. The calibration gas should be at 25 to 27 degree C. The
gas reading must be stable prior to issuing this command.

Example Request:

X 500<cr><I1f>
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Example Response:

X 16076<cr><I1f>

Assuming a sensor cell with a 1ppm resolution, this example sets the calibration for 500
ppm. The returned value of 16076 is the filtered ADC value at the calibration point.

x Command — Reserved for Factory Use
This command is reserved for factory use. Y Command - Report Device Identification
This command is used to obtain information about the device.

Example Request:

| Y<cr><If> |

Example Response:

[ Y CO2METER EC3 Ver 01 Build 005 S#00077<cr><If> |

Z Command — Get Filtered Gas Concentration

This command is used to obtain the filtered and compensated gas concentration. The 5-
digit value returned must be multiplied by the multiplier value to arrive at ppm. For a
multiplier of 1, the value will be actual ppm.

Example Request:

| Z<cr><If> |

Example Response:

| Z 00004<cr><If> |

This example response would be returned for a sensor with a resolution of 1ppm that is
presently seeing a gas concentration of 4ppm.

z Command - Get Unfiltered Gas Concentration
This command is used to obtain the unfiltered (i.e. current) gas concentration.

Example Request:

| z<cr><If> |

Example Response:

| z 0003<cr><If> |
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This example response would be returned for a sensor with a resolution of 1ppm that is
seeing a gas concentration of 3ppm.

. Command - Get Multiplier

This command returns the multiplier that should be applied to the gas concentration
reading to arrive at ppm. This will generally be 0, 1, 10, or 100 depending on the range of
the sensor. Note that 0 is used for a multiplier of 0.1, i.e. 1/10t% ppm.

Example Request:

|_<cr><|f> |

Example Response:

| . 00001<cr><If> |

RS 485 Interface Commands

The RS 485 Interface allows multiple sensors to be controlled from a single host over
distances of several hundred feet. All devices as well as the host transmit and receive data
over a single wire pair. Note that for distances greater than 10 feet, both ends of the cable
should be terminated in the characteristic impedance of the line (typically 100 ohm).

The Protocol used by the RS485 Interface is identical to the TTL interface except for the
addition of a “Select” command (!). The select command allows the host to specify which of
the multiple devices attached to the line will respond to subsequent commands.

! Command - Select Device

This command selects the device with the specified address. For device addresses other
than 0, the device with the specified address will generates the response. All other devices
remain silent. For device address 0, any device on the line will respond and will return its
presently configured address. Note that when device address 0 is used - only one device
should be present on the line. This feature is intended solely for initial configuration of the
device address.

The following example selects device 5.

Example Request:

I 5<cr><I1f>

Example Response:
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I 00005<cr><I1f>

Note that the address is provided in the response in the same format as other other values,
i.e. 0 to 65535 with leading zeros.

All devices will automatically deselect when the ! character is received. This assures that a

device will not remain selected due to a communications error. Devices will select only
upon receipt of their address or the 0 address.
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Chapter 3 : Configuration

General

The sensor controller configuration is controlled by 32, 16-bit parameter values that are
stored in the flash of the microcontroller. These parameters control how the analog front-
end device is configured, how values are converted to concentration, and the
characteristics of the communication interface.

Parameter Summary

The following table provides a brief summary of the 32 parameters and their default
settings. All parameters are 16 bit integers (Note that these defaults may not be
appropriate for all sensor types).

Default
#  Value Name Description
0 N/A Checksum This is a computed value used to verify integrity
1 Output Mode Bit Mask of Output Values
2 Log Mode Bit Mask of Logging Values if 0 no logging
3 AFE Config Analog Font-end configuration bytes
4 32769 | Configuration Configuration Option Word
5 300 Log Interval Interval between logs in seconds if 0 no logging
6 1 Gas Type See Table of Gas Types below
7 Zero ADC value corresponding to zero at 25C
8 Calibration at ADC value corresponding to ref gas at 25C
Reference
9 500 Calibration Scaled concentration of reference gas ppm
Concentration
10 Calibration at ADC value corresponding to full span, supplied by
Full Span calibration process and store in flash for sensor type
11 [ 10000 | Full Span
12 |1 Multiplier Scale Multiplier in ppm
13 Auto Cal State Current Auto Calibration State 1-complete heartbeat,
2-wait for span, 3- wait for temp cal hi or lo, 4- cal hi,
5- cal lo, 8- waiting for N2 zero.
14 High Threshold | High Temp Threshold for Auto Calibrate excess 1000
i.e. 41C= 1410
1- Low Threshold | Low Temp Threshold for Auto Calibrate excess 1000
15 i.e. for -31C =969
16- TC Values 16 Temperature Compensation Values
31
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Checksum (0)
The checksum is a computed value used to verify the integrity of the parameter data.

Output Mode (1)
The Output Mode is a bit mask that specifies which measurements are output in streaming
mode. The bit assignments are described in Chapter 3 under the “M” command.

Log Mode (2)
The Log Mode is a bit mask that specifies which measurements are logged when logging is
enabled.

AFE Configuration (3)

This parameter sets the configuration of the Analog Front End. The values depend on the
electrical characteristics of the sensor. Configuration of the AFE is outside the scope of this
document.

Configuration Option Word (4)

The configuration option word sets various device options. These include the RS485 device
address, the Polling Mode at power up. Values are scribed in Chapter 3 under the “K”
command.

Config Options(s) Default Bit Value \Description

Streaming Off 32768 When this bit is set the device will stream after
power up. (Until changed by K command)

PWM/ Analog Off 16384 Enable PWM and Analog Pin 2 and 9

ouT

Reserved Off 8192

Reserved Off 4096

Reserved Off 2048

Reserved Off 1024 -

Reserved Off 512 -

Reserved Off 256 -

Reserved Off 128 -

Reserved Off 64 -

Reserved Off 32 -

Device Address 1 0-31 RS485 Device Address

The configuration word is set by adding the bit values for each option. For example, to set
the “Select Protocol Option” with a device address of 5, parameter 4 must be set to a value
of 16389 (16384 + 5). Note that streaming should also be turned off when using the select
protocol.

Log Interval (5)
This is the Interval between log entries in second. A value of zero will disable logging.
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Gas Type (6)
This is the type of gas. The values are as follows:

Value Abbreviation Gas Species \
0 UNK Unknown
1 Co Carbon Monoxide
2 02 Oxygen
3 H2S Hydrogen Sulfide
4 NO2 Nitrogen Dioxide
5 ET Ethylene C2H4
6 CL2 Chlorine
7 N20 Nitrous Oxide
8 SOH Sulfur Dioxide

Zero Calibration (7)
This is the ADC value at zero calibration.

Calibration at Reference (8)
This is the ADC value at the reference calibration concentration.

Calibration Concentration (9)
This is the concentration at which calibration was performed.

Calibration at Full Span (10)
This is the computed calibration value at full span.

Full Span (11)
This is the concentration at full span.

Multiplier (12)

This is the multiplier value to arrive at ppm from the specified values. A value of 0 indicates
that readings are in tenths of ppm. 1 indicates ppm, 2 indicates 10ppm, 3 indicates 100ppm
etc.

Auto Calibration State (13)
This is current state of the auto calibration state machine. This is described in Chapter 5. A
value of 0 indicates that the controller is not currently performing auto calibration.

High Threshold (14)

This is the high temperature threshold used by the auto calibration routine. Value 0.1C
excess 1000 format, In multiples of 5 degrees from 25 +1. i.e. for 45C (46C) upper threshold
the value would be 1460.
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Low Threshold (15)
This is the low temperature threshold used by the auto calibration routine. Value 0.1C

excess 1000 format, In multiples of 5 degrees from 25 +1. i.e. for -30C (-31C) lower
threshold the value would be 969.

Temperature Compensation Values (16-31)

These are 16 temperature compensation values that range from -30C to 45C in 5 degree C
increments. These values are correction factors in unsigned Q14 format. In this format
32768 corresponds to 1, 32768 is 1 plus 1/32768.

The default values for these numbers is set to typical correction factors for the particular

type of sensor. When auto calibration is performed, these values are set to match the actual
characteristics of the particular sensor.
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Chapter 4 : Calibration

WARNING: When performing calibration from reference gas always consult
the Material Safety Data Sheet for the particular gas and concentration in use
and observe all relevant safety precautions.

General

Electrochemical sensors produce a current output that is linearly proportional to the gas
concentration. While extremely linear, the output level varies from sensor to sensor and
from batch to batch. In order to provide an accurate output, the sensor and its controller
electronics must be calibrated. Generally, this requires an accurate zero point and a second
calibration point with a known gas calibration.

Although the sensor output is linear, the chemical reaction that produces the output is
sensitive to temperature. This sensitivity varies with temperature and also varies from
batch to batch and sensor to sensor. In order to provide an accurate reading it is necessary
to compensate for this temperature sensitivity. The EC3 provides the capability to
automatically save these compensation values during an automatic calibration process.

Basic Calibration

Basic Calibration requires first that an accurate zero be set (typically with Nitrogen Gas at
25C +- 1C) and then that a known gas concentration be provided (also at 25C +-1C) and
allowed to completely stabilize.

The zero calibration point is set using the U command. The reference point is set using the
X command. When the X command is executed the microcontroller makes the necessary
calculations for full span and stores these in the parameter storage.

By default, the temperature compensation values are set to typical values for the type of
sensor involved. These typical values are sufficient for most applications. If the highest
accuracy is desired, the automatic calibration mode can be used to capture the temperature
compensation values for the particular sensor cell installed.
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Chapter 5 : Logging

General
The EC3 is equipped with 64K Bytes of logging memory. This can be used to log from 1 to
12 values at intervals of 1 second to 12 hours. Logs can be retrieved via the serial interface.

Log Blocks

The 64K bytes of logging memory are divided into 128 blocks (512 bytes each). The last
block is reserved for recording information about the calibration. The remaining 127
blocks are used for log storage.

Each block is 256 words in length. Each block begins with a date/time stamp that is 4
words in length. This is followed by the log interval in seconds and the log mask. The log
mask has a bit for each value that is logged. The number of bits that are set determines the
length of each log record.

The remaining 250 words in the block contain log records, each a fixed length in words
equal to the number of measurements that are logged. The entire block contains, at most,
whatever number of records will completely fit in the block. For example, if only the gas
concentration (Z) is logged, then the block can hold up to 250 records. If 12 measurements
are logged, a block will hold 20 records (240 words) and the last 10 words of the block will
remain unused. Unused log entries will always contain 65535 (0xffff hex).

Short Blocks
Each time the unit is powered up, or the log parameters are changed, or the date/time is
changed, the current block is immediately closed and new log block will be started

reflected the new values. The end of a short block is always indicated by a value of 65535
(Ox(ffff).

Log Capacity

The total capacity of the log ranges from 31750 entries if only a single measurement is
logged to 2540 entries if all 12 measurements are logged. Logging Gas Concentration,
Temperature, Relative Humidity, and Barometric pressure (4 readings) the log will hold
7874 records. With an interval of 6 minutes, the log will hold more than a month of
readings.

Date/Time Format

The first 4 words of each block contain the date/time of the first record written to the
block. This data is in the native format of clock calendar device used on the controller. The
data consist of 8 bytes in little-endian order, i.e. the least significant byte of the word is
first.

e Byte 0is seconds in BCD (binary code decimal) .
e Byte 1 is minutes in BCD.

e Byte 2 is hours in BCD on a 24 hour clock.

e Byte 3 is the day in BCD
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e Byte 4 is not used and should be ignored.
e Byte 5 is the month in BCD
e Byte 6 is the last two digits of the year in BCD

Note that in BCD two decimal digits are encoded per byte, each with a 4 bit binary value
that ranges from 0 to 9.
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Support

The quickest way to obtain technical support is via email. Please send all support inquires
to support@co2meter.com.

Please include a clear, concise definition of the problem and any relevant troubleshooting
information or steps taken so far, so we can duplicate the problem and quickly respond to
your inquiry.

Warranty
This device comes with a 90 day (warranty period) limited manufacturer’s warranty,
starting from the date the meter was shipped to the buyer.

During this period of time, CO2Meter.com warrants our products to be free from defects in
materials and workmanship when used for their intended purpose and agrees to fix or
replace (at our discretion) any part or product that fails under normal use. To take
advantage of this warranty, the product must be returned to CO2Meter.com at your
expense. If, after examination, we determine the product is defective, we will repair or
replace it at no additional cost to you.

This warranty does not cover any products that have been subjected to misuse, neglect,
accident, modifications or repairs by you or by a third party. No employee or reseller of
CO2Meter.com’s products may alter this warranty verbally or in writing.

Liability

All liabilities under this agreement shall be limited to the actual cost of the product paid to
CO2Meter.com. In no event shall CO2Meter.com be liable for any incidental or
consequential damages, lost profits, loss of time, lost sales or loss or damage to data, injury
to person or personal property or any other indirect damages as the result of use of our
products.

Returns

If the product fails under normal use during the warranty period, a RMA (Return Material
Authorization) number must be obtained from CO2Meter.com. After the item is received
CO2Meter.com will repair or replace the item at our discretion.

To obtain a RMA number, call us at or email us at (386) 256-4910 support@co2meter.com.

When requesting a RMA please provide reason for return and original order number.

If we determine that the product failed because of improper use (water damage, dropping,
tampering, electrical damage etc.), or if it is beyond the warranty date, we will inform you
of the cost to fix or replace the product.

For more information visit our website: www.CO2Meter.com/pages/faqg
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Contact Us
We are here to help!

For information or technical support, please contact us.

support@co2meter.com
. (386) 256-4910 ( Technical Support)

. (386) 872-7665 (Sales)

£ www.co2meter.com
Address:

CO2Meter, Inc.

131 Business Center Drive
Ormond Beach, FL 32174
USA
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