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TCM Telemetry Manual

Telemetry Device Range Overview

The Mantracourt range of telemetry devices allow data acquisition and control over a radio link. Devices can talk to
each other as well as special dedicated function devices such as a hand held reader or a PC interface.

Although no one can guarantee perfect radio communications our three-stage error detection protocol will ensure
that if data is received it is correct and readings and values can be relied upon.

Low power sleep modes ensure that battery life is maximized for applications where only occasional
communications is required and where devices are placed in hard to access locations.

The devices use a text based communications protocol so you can communicate just as easily using a serial terminal
program (such as HyperTerminal) as when integrating the supplied driver into your own applications.

Devices are available in a choice of European 868MHz or USA 915MHz frequencies.

Please note that some devices can only be communicated with via radio so usually a TCM will be required to enable
a PC or PLC to configure, calibrate and interrogate these devices.

TCM Overview

= _ The TCM is an interface between the radio and a serial interface. This device is
2 generally used to connect to a PC or PLC to allow configuration and interrogation

of telemetry devices.

Only one TCM can be connected to the serial port at a time.

Although the TCM can be communicated with via the serial port does not expose

itself to the radio interface. i.e. the TCM transparently converts the serial data

into radio data but can itself be communicated with only via the serial port.

The TCM is essential for the configuration of telemetry devices as this is often the

only way that communications can be established with remote devices.

Once the remote devices are configured, however, the TCM may no longer be

required.

Multiple TCMs may be connected to a single PC or PLC to increase radio coverage.

Communications Overview

The telemetry devices each have a unique device ID which must be used for all communications either with a
master or other devices within the system. The ID is fixed at production and is referred to in hexadecimal format.
The range covered is from 000001 to FFFFFF which gives an address range of 1 to 16777215 decimal. With 16
million addresses it can be guaranteed that no two devices will have the same ID.

Device ID 000000 is reserved as a ‘Broadcast’ ID. Data transmitted to this ID will be acted on by all receiving
devices. However, devices will not respond with data to a broadcast command.

All devices in the telemetry range communicate using the ASCIIXP protocol (ASCII eXtended Protocol) which has
been designed to be human readable. Another advantage of this protocol is that with its optional parameter
structure it can be used as easily from a simple serial terminal program such as Hyperterminal (typed manually in
real-time) as it can by high level devices such as PCs and PLCs. A driver is available for use with any programming
system that ca utilise OCXs and source code is also available written in Visual Basic.

Another powerful feature of this device range is its flexibility in catering for different system topologies. Single
master systems with a PC can be used to communicate with multiple devices or devices can be configured to send
and request data between themselves or back to a PC.

Flexibility

Most telemetry devices (apart from those with fixed functionality such as TCM and TDM) can be configured to either
request data or transmit data. These transmissions and requests are handled by events. Events can be configured to
work at set intervals and optionally can be conditional. For example a TSC may transmit a request to turn on a
digital output in an IO device only when the gross value exceeds a certain amount. See Events later in this
document.

2 Mantracourt Electronics Limited TCM User Manual Issue 2.00.3



Installation

Connections

The TCM just requires a power supply and connection to a serial port.

If multiple TCMs are connected to a PC or PLC then an RS485 port or an RS232 to RS485 converter will be required.
General Radio Operational Notes

Radio devices should be mounted at least 1.5 meters above the ground.

Radio will not pass through water or metal.

Beware of polycarbonate cases or screens as this type of plastic will inhibit radio.

Antennas

Each device is supplied with a factory fitted antenna. The antenna should not be moved, twisted or otherwise
distorted.
To fit an external antenna please contact Mantracourt Electronics for details.

Channels and SysID Explained

Each telemetry device has properties for the radio Channel, which specifies the exact frequency it uses for
communications, and a System ID (SysID) which encrypts the transmitted data so only devices on the same channel
and SysID will be able to communicate.

Devices on different channels will not communicate or even receive each others transmissions. However, devices on
the same channel but different IDs will receive the transmissions but not be able to decode and act on them.

Because most communications are made device to device the only real use for the SysID (apart from data security)
is that devices on the same channel will only act on broadcast transmissions from devices with the same SysID.

For example two groups of devices could be working on separate SysIDs but the same channel. Each group could be
updated with broadcast transmissions which would not affect the other group.

Generally the Channel and SysIDs would be changed on a system of devices to segregate them channel-wise from
other devices and to add data security by selecting a different SysID to the factory default of zero.

Note that setting a group of devices to new channel and SysID settings must be a carefully controlled exercise as
once the remote devices have been changed the device that changes them (usually a TCM) can no longer
communicate with them until its own settings have been changed to match those of the remote devices

Setting Channels and SysIDs

When devices are shipped from the factory the Channel and SysID settings are set to a default value. It is
recommended that the devices are configured to a different channel and/or SysylID than the defaults to ensure that
any newly acquired devices do not interfere with any existing in-place devices.

Remember that the Channel determines the frequency that the devices work at and that the SysID affects data
encryption and stops devices on the same channel reacting to transmissions with an incorrect SysID.

To change a remote devices channel and or SysID the following technique is recommended. This assumes that both
the TCM and the remote device are initially set to the same Channel and SysID settings (factory default for
example) and that the Telemetry Toolkit software is being used.

Set the Telemetry Toolkit software ID to that of the remote device and Connect. Click on the Channel & SysID tab
and enter the required channel and SysID and click the Configure button.

The remote device will be configured and then the user will be given the option to change the local TCM settings to
match so communications can continue.

To manually perform the same action enter the following in the Immediate Window:

CHANNEL=1;SYSID=2;RESET

Then hit the return/enter key on the keyboard.
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You will now have to change the local TCM to the same channel and SysID as the remote instrument.

Click the Disconnect button then change the ID to that of the TCM. Click Connect again then type the same
command into the Immediate Window (or place the cursor at the end of the line previously typed) and press the
enter/return key.

The local TCM will now have been set to the same Channel and SysID as the remote device.

So you should be able to Disconnect again, change the ID in the Telemetry Toolkit to the ID of the remote device
and Connect again.

If the Channel or SysID of a remote device is ever forgotten the devices do offer a digital input which when active

while the device powers up will reset the Channel and SysID to zero. Refer to the device manual for this
information.

Physical Connections

RS232 RS485 POWER
ococooloolloo QO
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232 /485 SELECT
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RS485 TERMINATOR

O

RADIO
MODULE

LED INDICATOR

@TERMINAL MODE Q

Radio Channels

When configuring a radio system the Channel parameter should be selected using the following table as a guide.

For devices with a base frequency of 868 MHz

The 868Mhz type has 36 available channels and each channel has limitations on duty cycle and output power. The
duty cycle limitations are specified as a percentage and indicate how much transmission can take place every hour.
For example if a TCM is communicating with a TSC with an update of 3 readings per second then because the
response from the TSC takes 100mS then each second the TSC is transmitting for 300msS.

In a 1% band the rule is that for any one hour period the total transmission time must not exceed 1% of that hour
which equates to 36 seconds.

In this case the TCM and TSC would only be allowed to communicate for 2 minutes before the duty cycle limit has
been reached. This is because 2 minutes X 60 seconds = 120 seconds which actually contain 300mS each of
transmission time. Thus 120 X 300mS = 36 seconds.

When duty cycle enforcement is in place and the duty cycle limit has been reached, the transmissions from the
device will be inhibited until a transmission is able to be made while still enforcing the duty cycle. In the above
example the TSC in question would transmit a single response only every 10 seconds i.e. 1% of 10 second equals
100mS.

The telemetry range does not currently enforce this restriction and therefore the end user should only use the <
100% bands for evaluation purposes.

Because of the duty cycle restrictions it is good general practice to configure and test a system on a 100% duty
cycle channels then move to the reduced duty cycle channels when the system is operational.
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Also note that in the 100% duty cycle band the maximum transmitter power is 30% or 5 mW.

The default channel is 29.

Channel Frequency Maximum TX Power

Number (100% = 20mW Duty Cycle
30%= 5mW)

0 868.00 100

1 868.05 100

2 868.10 100

3 868.15 100

4 868.20 100

5 868.25 100 <1%

6 868.30 100

7 868.35 100

8 868.40 100

9 868.45 100

10 868.50 100

11 868.55 100

12 868.70 100

13 868.75 100

14 868.80 100

15 868.85 100

16 868.90 100

17 868.95 100 <0.1%

18 869.00 100

19 869.05 100

20 869.10 100

21 869.15 100

22 869.20 100

23 869.40 100

24 869.45 100

25 869.50 100 <10%

26 869.55 100

27 869.60 100

28 869.65 100

29 869.70 30

30 869.75 30

31 869.80 30

32 869.85 30 100%

33 869.90 30

34 869.95 30

35 870.00 30
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For devices with a base frequency of 915 MHz

The 915MHz type has user settable channels that cover the whole available frequency range in 131 channels.
There are no duty cycle limitations or power output limitations.
The default channel is O.

Channel Frequency Channel Frequency Channel Frequency
Number Number Number

0 902 44 910.8 88 919.6
1 902.2 45 911 89 919.8
2 902.4 46 911.2 90 920
3 902.6 47 911.4 91 920.2
4 902.8 48 911.6 92 920.4
5 903 49 911.8 93 920.6
6 903.2 50 912 94 920.8
7 903.4 51 912.2 95 921
8 903.6 52 912.4 96 921.2
9 903.8 53 912.6 97 921.4
10 904 54 912.8 98 921.6
11 904.2 55 913 99 921.8
12 904.4 56 913.2 100 922
13 904.6 57 913.4 101 922.2
14 904.8 58 913.6 102 922.4
15 905 59 913.8 103 922.6
16 905.2 60 914 104 922.8
17 905.4 61 914.2 105 923
18 905.6 62 914.4 106 923.2
19 905.8 63 914.6 107 923.4
20 906 64 914.8 108 923.6
21 906.2 65 915 109 923.8
22 906.4 66 915.2 110 924
23 906.6 67 915.4 111 924.2
24 906.8 68 915.6 112 924.4
25 907 69 915.8 113 924.6
26 907.2 70 916 114 924.8
27 907.4 71 916.2 115 925
28 907.6 72 916.4 116 925.2
29 907.8 73 916.6 117 925.4
30 908 74 916.8 118 925.6
31 908.2 75 917 119 925.8
32 908.4 76 917.2 120 926
33 908.6 77 917.4 121 926.2
34 908.8 78 917.6 122 926.4
35 909 79 917.8 123 926.6
36 909.2 80 918 124 926.8
37 909.4 81 918.2 125 927
38 909.6 82 918.4 126 927.2
39 909.8 83 918.6 127 927.4
40 910 84 918.8 128 927.6
41 910.2 85 919 129 927.8
42 910.4 86 919.2 130 928
43 910.6 87 919.4
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ASCIIXP Protocol

ASCIIXP is an ASCII protocol designed to be routable over radio, ethernet or serial links and is easily programmed
and parsed (split into sections). Only ASCII characters are used and the suffix ‘Carriage Return’ (ASCII value 13,
hexadecimal value 0xD) is used as the framing character.

This enables ASCIIXP to be used with common serial terminal applications such as Hyperterminal. The
‘Enter/Return key’ on a standard keyboard is used to write the framing character.

In the following document <13> will be used to represent the ASCII character 13.

Note that in telemetry applications, the encryption, error detection, retries and acknowledgements are handled by
the underlying transport protocol i.e. the low level way in which the data is actually transmitted over the radio.
Thus the user need not be concerned with retrying transmissions or acknowledging receipt of data when using the
ASCIIXP protocol.

NOTE: A checksum can be included for integrity but it is optional. If a checksum exists in a received data
packet then a checksum will be included in the returned packet.

The full syntax for the ASCIIXP protocol is:
TolD[;FromID[;PID]]:Data| :Checksum]<13>

Square bracketed sections indicate optional parameters. In its simplest form, TolD:Data<13> is a valid command.
Note that the packet is divided into fields by the colons. The first field is the address, the second is the data and
the third (optional) field is the checksum.

All packets must have a TolD, i.e. the ID of the intended target device, but can also have an optional FromID, (the
ID of the device that transmits the radio packet) and a PID packet identifier (see below).

It is not necessary to include the FromID in the transmitted packet unless multiple TCM devices reside on the same
serial port. In this case the FromID is used to indicate which TCM should handle the data.

In single TCM systems the TCM device can extract this data from the underlying transport protocol since all devices
include their FromiID in all their transmitted data resulting in unambiguous identification of the sender.

The PID is also optional. This is the Packet IDentifier and can be up to 6 alphanumeric characters.

If a PID is used then a FromID should be used or at least a placeholder for a FromID i.e.

FFFF; ;abcd - xxxxxxxxxxxx. The function of the PID is to enable a received packet to be matched with the
packet that requested the data.

When programming a PC to talk to a device a PID should be used. This enables the user to determine that the
device has responded as a result of a specific request by checking that the PID in the response matches the PID of
the request.

This inclusion of a PID is even more important in an environment where a device is periodically pushing data out to
a PC due to one or more of its Events being triggered (See the ‘Events’ section in the TSC manual). In this case the
data arriving as a result of an Event occurring would have a PID of Evn where n is the number of the event that
sent the data.

Thus, by including a PID in a request for data, the PID of incoming data packets can be checked to determine if the
data is a response to this request or alternatively, an unrequested transmission that has been triggered by a remote
device’s Event.

Spaces should not be used in the ASCIIXP protocol.
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When devices communicate with each other they always include a FromID and a PacketID.

Checksums are optional. In order to not use a checksum the colon preceding the checksum and the checksum itself
must be omitted i.e. Address:command<13>
If no checksum is present in a request, the reply will be sent without a checksum.

Examples of valid packet constructions:

TolD;FromlD;PID:Data:Checksum<13>
TolD; ;PID:Data:Checksum<13>
TolD:Data:Checksum<13>
TolD;FromlD;PID:Data<13>
TolD;;PID:Data<13>

TolD:Data<13>

Definitions:

TolD

A 6 character maximum address which is a HEX representation of the device address. All telemetry devices will
be manufactured with a unique 3 byte address. Example: FEDCAB.

FromID

Optional. A 6 character hex address which is the sender’s device address. This is only required when multiple
TCM devices are connected to the same serial bus.

PID

Optional. Up to six characters of numbers or letters to identify the packet. If the PID is prefixed with a ‘!’
character the packet will be sent asynchronously i.e. there will be no retries on transmission and no ACK is
required on any underlying transport protocols. The programmer will be responsible for catching the returned
data packet and handling it. This is useful for periodically ‘prompting’ a device for a value without having to
wait and see if it has acknowledged the prompt. When the result arrives it can be identified by inspecting its
PID.

Data

Data is the information sent to the remote device and can be for requesting data, changing a parameter value
or executing a command.

Checksum

Optional. Is a 2 character ASCII representation of the hex value of ALL the XOR’ed bytes in the transmitted
packet from the first address byte up to and including the colon preceding the checksum digits. A typical
checksum may be C7

<13>

The single byte, ASCII value 13 always suffixes a data packet.

The low level retries that occur in a synchronous transmission can take up to 2 seconds to yield a response ( 4
attempts each timing out at 500mS). Any high level software should have a timeout of 2 seconds before reporting

‘No Response’.

For the next section of this document we will assume that no checksum is used to simplify explanation.
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Simple Examples

The following simple examples show how the TCM parameters can be accessed via the serial port. When
communicating with other devices the method is the same except the remote device’s ID would be used. We will
assume that the TCM device ID is F00021

NOTE: The TCM parameters cannot be communicated with via radio.

To identify an unknown TCM:

This is a special feature supported by the TCM and is not in the format of the ASCIIXP protocol.

The device ID can be read by sending 1D?<13> To the serial port. The TCM will reply with FO0021<13> where
F00021 is its ID. This technique cannot be used when multiple TCMs are connected to the same serial port.

To read a parameter synchronously:
FO0021:TXPower?<13>
TXLevel is the parameter name and is followed by a question mark.
The response would be
FO00021;F00021:90<13>
If the parameter returns a string value (such as Model) it may look like this... Note the single quote delimiters
around the string data.

FO0021;F00021:>TCM><13>

If the device does not recognize the command then it will return
FO0021;F00021:?<13>

To read a parameter asynchronously:
FO0021;; !'pid: TXPower?<13>
TXPower is the parameter name followed by a question mark. A PID has been specified and the ‘!” prefix
before the PID indicates that this is an asynchronous transmission.
An asynchronous transmission modifies the TCM’s actions to force it to not wait for a response and also not
apply any retries in the low level transport protocol.
This feature can be used to regularly transmit a request for data where the receiving device may or may not be
activated. The user is responsible for receiving the response when it occurs and to determine how to handle the
data by inspecting the PID.
The response may be:
FO0021;F00021; 1pid:90<13> i.e. the TxPower of the remote device is set to 90.
If the parameter returns a string value (such as Gross) it may look like this:

FO0021;F00021; Ipid:"GROSS”<13>
Note the single quote delimiters around the string data.

If the device does not recognize the command then it will return
FO0021;F00021; 1pid:?<13>

To write a parameter
FO0021:TXPersist=123<13>
Where TXPersist is the parameter name followed by an equals sign then the data in engineering units.
The device will respond with:
FO00021;F00021:0K<13>

If the device does not recognize the command or the data is invalid then it will return:
F00021;F00021:?7<13>

To issue a command
FO0021:Reset<13>
Where Reset is the command name.
The device will respond with:
FO00021;F00021:0K<13>

If the device does not recognize the command or the data is invalid then it will return:
F00021;F00021:?7<13>
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Multiple Parameters
Multiple commands or requests must be separated with semicolons i.e.
FO0021:RXPower?; TXPower=100;Reset<13> The device will respond with all the values normally returned
but separated by semicolons i.e.
F00021;F00021:55;0K;0K<13>

NOTE:

NOTE:

NOTE:

NOTE:

NOTE:

The above examples show how to access the parameters from the TCM itself. To communicate with
remote devices the same technique is used but the remote devices ID will be used instead of the local
TCM ID. Refer to the device manuals for parameter lists and methods of communication.

There may be packet size limitations for certain devices and these must be taken into account when
using multiple parameter blocks so as not to exceed them in any requests or responses.

Some parameters require or return Boolean values where False = 0 and True = 1. All non-zero values
will be interpreted as True.

Drivers are available for PCs and VisualLink which simplify the communication process. The Telemetry
Toolkit is also available which simplifies communications and proves correct configuration.

If data is sent to device ID 000000 (The broadcast ID) it will be received by all devices. However
devices will never send any data in direct response to data sent to the broadcast address.
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The TCM Command Set
Below is the list of parameters supported by the TCM:

Parameter
Name

Description

Data Type

Model

Returns the model name (TCM)

Read only
string

Version

Returns the model/software version

Read only

Channel

Sets or returns the frequency operation band. This is a list of valid numbers i.e. 0-35 which correspond to
certain frequency bands.

For telemetry devices to communicate then all devices must be set to the same channel number. This change is
immediate.

Refer to Channel Table later in this document.

Default = 868MHz 29 and 915MHz 0

Read/write

TxPower

Sets the radio transmit power level as a percentage of full power at the specified frequency. This is useful to
reduce output power for devices in close proximity so as to conserve battery power.

If a particular channel does not allow a power level that is set then the power level will be limited to that which
is allowed. Although the parameter accepts a percentage value from 0 to 100%, internally this range is split into
8 ranges, and the output power set as in the following table.

868MHz 915 MHz
[TXPower dBm mw dBm
0-14 1 1.26 0
15-28 3 2.00 3
29-42 6 3.98 5
43-57 3 6.31 7
58-71 10 10.00 8
72-85 11 12.59 10
86-99 12 15.85 11
100 13 19.95 12

mw
1.00
2.00
3.16
5.01
6.31
10.00
12.59
15.85

The range is 1 to 100.
Default = 868MHz 30 and 915MHz 100

Read/write

SysID

Isolate groups of devices working on the same channel. It is used to encrypt transmissions and prevent groups
responding to broadcasts from other groups.

Requires a Reset command or a device power cycle to actually implement the change.

System ID is a number from 0 to 255.

Default = 0

Read/write

TXPersist

Sets the Probability-Persistence (P- Persistence) level for transmissions to avoid collisions with other devices.
The higher the number the higher the probability that the device will transmit data as soon as it detects that it
is clear to do so. The range is 10 - 255 where 255 represents immediate transmission and 25 is the standard
level.

Higher values should be assigned to devices whose transmission is critical, over others that are not so critical, in
a busy radio environment. (10 to 255)

Generally the value should only be reduced from 255 if there are multiple devices that are likely to be
transmitting at the same time on the same channel.

Default = 255

Read/write

RxPower

This will return the power level of the last received transmission as a percentage of the dynamic range of the
receiver.

This is expressed in terms of 0 to 100% but has an internal resolution of 64 discrete levels. This is really only an
indication of received power level but can be approximated to dBm as follows:

Percentage Level dBm

0% -115 and below
25% -90

50% -78

100% -40 and above
Range 0-100.

Read only

RxPowerM

The ‘radio receive mean power level’ as percentage. This returns a mean value of the radio transmissions
detected. Similar to the above parameter except this is ‘live’.

Read only

Reset

Reset command to restart device and to implement parameter changes that require a reset.

Command

ParaCnt

Returns the number of parameters in the device.

Read only

Paraltem

Set to the index number of the required parameter.

Write only

ParaList

Returns the information on the parameter indexed by Paraltem.
Format: ‘index,paraname,type” a string.
The value of type indicates the parameter’s properties by the addition of the following numerical values:

1 Readable

2 Writeable
4 Command
2

3 String

Read string
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64 Numeric
128 Boolean

Example: “1,MODEL, 33~
In the above example where type = 33 the parameter MODEL is be a readable string.
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Configuring The TCM

The parameters can be configured by connecting the TCM to a PC or PLC via the serial port and communicating
using the ASCIIXP protocol as defined above.

There is an alternative way of setting and reading the TCM parameters. This may appeal to first time users who are
using supplied demonstration software and are not yet confident at communicating with the device. The TCM
supports a serial menu interface which will allow connection from a simple serial terminal program such as
Hyperlink which is supplied free with Windows operating systems.

The serial menu interface runs at 9600 baud with 8 data bits, 1 stop bit, no parity and no handshaking. It uses
VT100 terminal commands.

To configure the TCM, run Hyperlink or other suitable terminal software and set the communications parameters.
Although Hyperlink allows the selection of various terminal emulations the TCM will work with this set to ‘auto
detect’:

i.e. ‘File” menu - ‘Properties’ - ‘Settings’ tab - ‘Emulation’ = “‘Auto detect’ (default setting for ‘New Connection’).
NOTE:

Remove power from the TCM and connect it to the computer’s serial port. Press and hold the switch on the TCM’s
PCB and re-apply power. The LED should remain lit. The terminal software should now display a screen as follows.

NOTE: TCM System Settings
NOTE: Version - 2.1
NOTE: Device ID : F0O0021

NOTE: Frequency Base Band: 868MHz
NOTE: Last Data RX Level : 0%

NOTE: Mean RX Level o 0%

NOTE: ———mm oo
NOTE

NOTE: The following system settings can be changed:

NOTE

NOTE: [1] SyslID =0

NOTE: System ID. Group same channel devices into sub systems.
NOTE: [2] Channel =0

NOTE: Set device channel. (Refer to device manual)

NOTE: [3] TXPersist = 255

NOTE: Set transmission persistence.

NOTE: [4] TXPower = 100

NOTE: Set TX power level.

NOTE

NOTE: Type the number corresponding to the item you wish to change.

Pressing the computer’s Enter/Return key will refresh the screen and update the ‘Mean RX Level’ value at the top
of the display. This gives an indication of the background level of radio traffic.

To edit one of the four parameters shown above, press the appropriate number key on the computer.
The screen will change to allow the new value to be entered:

i.e:
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NOTE: TCM System Settings
NOTE: Version 121

NOTE: Device ID - FO0021

NOTE: Frequency Base Band: 868MHz

NOTE: Last Data RX Level : 0%

NOTE: Mean RX Level 9%

NOTE: The following system settings can be changed:

NOTE: [1] SyslID =0

NOTE: System ID. Group same channel devices into sub systems.
NOTE: [2] Channel =0

NOTE: Set device channel. (Refer to device manual)

NOTE: [3] TXPersist = 255

NOTE: Set transmission persistence.

NOTE: [4] TXPower = 100

NOTE: Set TX power level.

NOTE: Enter new value for System ID then press Enter/Return.
NOTE: O

Invalid entries will not be allowed.

When the parameters have been set power off the unit. Re-apply the power and the device will return to normal
functionality.

NOTE: In normal operation the baud rate of the serial connection is 38400 but when in serial menu mode it is
reduced to 9600. This is simply to allow for very basic terminals, whether hardware or software
emulated, to be connected.

LED Indicator

The LED indicates certain modes and states that can be used to troubleshoot the device.

¢ In normal mode the LED will be lit. When data is received via the serial port or the radio the LED will turn off
for a short period.

e Powering up the device in Serial Menu mode will result in the LED flashing at a regular fast rate.

o If there is a fault on the device (i.e. a faulty or missing radio module) then the LED will flash at a regular slow
rate.
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Multiple TCMs

Multiple TCMs can be attached to a single serial port to increase radio coverage from a single PC or PLC. The TCM
devices must be connected to an RS485 bus (This may be achieved using an RS232 to RS485 converter.)
To select which serial bus interface is active use the JP2 headers. After changing the headers the TCM requires

power cycling.

Limitations

No broadcast transmissions may be used unless the radio coverage areas cannot receive the others transmissions or

the devices are configured to different channels and/or system Ids.

When constructing the data packets to transmit to the serial bus the FromID must be specified to that of the TCM

required to transmit that particular packet.

u;

Remote Devices

o

Remote Devices

Up To 1km
Cable Length

RS485 BUS

TCM Coverage TCM Coverage
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Specification

Supply Voltage:
Nominal Voltage | 8 to 28V dc
Current Consumption:
Receive Mode: 45mA @ 12V
TX Mode @ 30% TXPower: 54mA @ 12V
TX Mode @ 100% TXPower 74mA @ 12V
Radio:
868MHz: 36 channels covering 868 to 870 MHz
915MHz 131 channels covering 902 to 928 MHz
Range Up to 200M @ 20mW
Power 20mW (5mW in 100% duty cycle 868MHz band)
Licence Requirements Licence Free
Antenna Internal
Communications:
Transmission Protocol Proprietary encrypted
Serial The RS232 serial connection is at a baud rate of 38400
with 8 data bits, 1 stop bit and no parity or
handshaking. When in terminal mode (see later in the
document the baudrate is 9600)
Serial Protocol ASCIIXP proprietary ASCII (serial data to/from TCM)

The TCM itself has its own set of configurable parameters which can be set via the serial port either using the same
protocol as when accessing remote devices or a more basic menu mode. See the section “‘Configuring The TCM” for
further details.
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Troubleshooting

Problem Possible Solutions

Cannot communicate directly to | Check that the Jumper headers JP2 are in the correct position for the serial
the TCM. port connection you have connected to. This is either RS232 or RS485.
Warranty

All Wireless Telemetry products from Mantracourt Electronics Ltd., (‘Mantracourt’) are warranted against defective material and workmanship for
a period of (1) one year from the date of dispatch.

If the 'Mantracourt' product you purchase appears to have a defect in material or workmanship or fails during normal use within the period,
please contact your Distributor, who will assist you in resolving the problem. If it is necessary to return the product to 'Mantracourt' please
include a note stating name, company, address, phone number and a detailed description of the problem. Also, please indicate if it is a warranty
repair.

The sender is responsible for shipping charges, freight insurance and proper packaging to prevent breakage in transit.

‘Mantracourt' warranty does not apply to defects resulting from action of the buyer such as mishandling, improper interfacing, operation outside
of design limits, improper repair or unauthorised modification.

No other warranties are expressed or implied. 'Mantracourt' specifically disclaims any implied warranties of merchantability or fitness for a
specific purpose. The remedies outlined above are the buyer’s only remedies. 'Mantracourt' will not be liable for direct, indirect, special,
incidental or consequential damages whether based on the contract, tort or other legal theory.

Any corrective maintenance required after the warranty period should be performed by 'Mantracourt' approved personnel only.

REGISTERED FIRM

C E In the interests of continued product development, Mantracourt Electronics Limited reserves the right to alter product specifications
without prior notice.
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