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1.

Introduction to ConText

The world of control and automation using motors, solenoids, lamps and all sorts of other devices has long
been restricted to those who can write computer programs. ConText opens up this world to non-programmers (and
programmers who want it a bit easier). If you can create a simple text file on your computer then you can operate this
world of devices and build your own automation system.
What do we mean by "Control and Automation"
It sounds a glamorous title but it's simply a way of making devices such as motors, solenoids, lamps etc.
behave in a pre-determined way automatically. This can be for something as simple as an on-off timer for lights to a
more complex motion control application where motors move objects around in a precisely defined sequence.
Although widely used in the industrial environment, automation is becoming increasing used in the "hobbyist" area. A
good example would be as a model train controller, where the motion of the trains and their speed is governed by the
position of the track points and signals with horns and lighting added to the mix. It is also quite popular with
photographers who want to move the camera at regular intervals in a pre-defined sequence taking photos at each
position. Astronomers may use it to alter the position of the telescope making it travel automatically to a specific
portion of the sky. Shop owners very often employ window displays which automate all sorts of animatronic figures,
especially during the festive periods. The scope of control and automation is nothing short of vast. It is really down to
the imagination and creativity of the user what can be done.
In most cases the control system includes three main elements: namely, inputs, outputs and control logic.
Inputs are the means to let the controller know what is happening in the real world and can be as simple as a switch to
a complex motion detector or temperature sensor. Outputs are the "things" which are controlled. These can be simple
on-off lights to speed, direction and position control of stepper motors. The control logic is the "rules" by which these
elements know what to do. Decades ago, these "rules" were actually "hard wired" into arrangements of relays and
switching devices. Today the vast majority rely on computing power and a set of instructions for the computer. The
latter offering the best option for flexibility and ease of change.
How does ConText perform "Control and Automation"
The ConText board has electronic components which provide for "reading" inputs and controlling outputs and
a powerful microcontroller to carry out your desired automation requirements.
ConText has two types of input..
- Standard digital type; which means that it will recognise if an input is on or off. This can be from a simple switch or
a more complex device which provides a voltage output corresponding to it being on or off.
- Analogue type: These offer the possibility of making measurements from sensors such as temperature, light,
humidity, pressure etc.. Although the range of sensors is enormous, the most common type provide a voltage output
proportional to the property they are measuring. ConText analogue inputs can convert this to a simple number using
the built-in 10bit A/D convertor .

ConText outputs are divided into three main types...
- Control for DC motors providing speed and direction control for up to 4 such motors.
- Control for stepper motors, providing the more complex pattern of pulses that these motors require and leaving you
to simply specify how many steps to take in a specific direction at a specific speed.
- Control for simple switching type outputs which offer a means of switching on and off external devices of all types.
Although the switching outputs are limited to fairly low powered devices, they can be used to operate relays which in
turn can then operate almost any power of device.
The power and simplicity of ConText really begins to show when it comes to specifying the control
requirements for the automation. As previously mentioned, this is a simple text file. It can be created using the "builtin" text editor which is part of the ConText software or any other text editor which doesn't involve fancy formatting or
font and colour enhancements, i.e. simple , plain text. A good example is the text editor which comes with all
Windows systems called "Notepad".

Each separate line of this text file has a single instruction which will be used by the ConText board to perform
the desired operation. For example....
- OUTPUT 2 ON
will turn on switching output number 2.
- WAIT 10 SEC
will wait for 10 seconds before moving on to the next line of text.
- DCMOTOR 2 FORWARD
will start DC motor number 2 running in the forward direction.
As you can see the instructions are designed to be as close to plain English as possible. The software supplied
with ConText provides facilities to transfer this "instructions text file" to the ConText board via a standard USB
connection. Once transferred to the board it is stored in its memory ready to operate until you decide to change it. i.e.
it is in "non-volatile" memory and will NOT be lost when the power is turned off to the board. This also means that
the board can then...

Operate entirely independently of the PC computer !!!
Just disconnect it from the USB port and give it a power supply (eg battery pack or similar) and press its
"Reset" button to begin your automation instructions.
You can also run it while still connected to the PC if you want to. The software provided has that feature. It
also has additional facilities to allow you to edit and verify your text file.

2.

Software Installation
To install ConText software simply insert the supplied CD into your CD ROM drive and the installation menu
should start up automatically. If it does not, then use windows explorer to navigate to the CD drive and find the file
called “Setup”. Double clicking on this file will start the installation.
All you have to do now is connect the ConText board to a free USB port.

There is no "Windows Driver" to be installed
All Windows operating systems since XP already have the appropriate driver installed, so there is nothing
more to do. As soon as you connect the board to a USB port, Windows will recognise the board and configure it
automatically, ready to use. This applies to Windows XP, Vista, and Windows 7,8 and 10.

3.

ConText Hardware (making connections)
A wide range of external devices can be connected to ConText. These include stepper motors, DC
motors, lamps, solenoids relays, switches, pushbuttons and sensors. There are obviously too many different devices
available to mention but we can focus on the main types that can be used with the board. The ConText board has three
main types of connection: Motors, Switching Outputs and Digital & Analogue inputs. We will now focus on each of
these in turn.
Connecting Motors to ConText
The motor connection terminals are labeled as TL4 and TL5 on the board. These can be used for connecting
up to two stepper motors or four DC motors. Three configurations are possible.
1.
One Stepper motor and two DC Motors
2.
Two Stepper Motors
3.
Four DC Motors
Configuration 1 : One Stepper motor and two DC Motors
This is the default configuration used on the board. It can be changed to the others using a
CONFIGURATION instruction at the start of your control text (see reference section). Using this configuration a
stepper motor can be connected to the TL4 terminals and two DC motors can be connected to TL5 terminals. Note that
it is not necessary to connect all motors. This configuration is shown below....

When using the text instructions for controlling the motors in this configuration the stepper motor is
STEPMOTOR 1 and the DC motors are DCMOTOR 3 and 4. The stepper motor must be a bi-polar type with voltage
and current requirements that are within the specifications of the ConText board (see details in the specifications
section). For the moment we will assume you are using our standard stepper motor which is a hybrid motor. Hybrid
just means that it can be used in either unipolar or bipolar configuration. It's not important to understand the
differences at this stage but it just means that there are two wires on the motor that you don't need to connect when
using it in bi-polar mode. With the four motor wires connected as shown you just need to connect a suitable power
supply for the motor. This is connected to the terminals marked VM+ and GND which correspond to the positive and
negative terminals respectively. The choice of the power supply voltage depends on the specific motor you are using
but for our standard motor it would be 12v.
Up to two DC motors can be connected in this configuration as shown in the diagram. The DC motors have a
power supply connection which is separate from the stepper motor and is labelled VM+ and GND on the TL4
terminals. Once again you need to choose a power supply which has a voltage suitable for the motor you are using and
also ensure that the voltage and current requirements are within the specifications of the ConText board (see details in
the specifications section). When using our standard DC motor this would be a 12v supply. Using battery packs is a
good choice for initial testing but for prolonged operation a mains adaptor type power supply is a better choice.

Configuration 2: Two Stepper motors
In configuration 2 there are two stepper motors. To set this configuration the first line of your text should be
CONFIGURATION 2 (it's that simple). The connection of the first stepper motor is exactly as described in
configuration 1.

The second stepper is connected to the corresponding terminals on TL5 exactly as on TL4. The stepper motors are
STEPMOTOR 1 on TL4 and STEPMOTOR 2 on TL5.
Configuration 3: Four DC Motors
In this configuration there are four DC motors (no steppers). To set this configuration the first line of your text
should be CONFIGURATION 3. The DC motors on TL5 are connected exactly as described in configuration 1 above
and these will still have the reference numbers 3 and 4 when controlling them with text.

The other two motors are connected to the corresponding terminals on TL4 and will be referenced as motors 1
and 2 from the control text.

Connecting Devices to ConText Switching Outputs
The switching output connection terminals are labelled asTL1 on the board. These can be used to switch a
range of devices on and off. There are seven of these outputs and are labelled on the board as OP1 - OP7. The
connection diagram below shows how to connect devices to these outputs.

Although the devices can be powered from different voltages to suit their individual needs they must all fall
within the specification limits of the ConText board (see details in the specifications section). If the devices are
inductive type (eg motor, relay coil , solenoid) it is a good idea to make an extra connection between the positive
terminal of the device power supply and the 'TS' terminal on TL1. This will help suppress the normal transient voltage
spikes associated with those type of devices. Obviously this can't be used if you have more than one voltage supply for
your switched devices.
Connecting Devices to ConText Inputs
The input connection terminals are labelled as TL2 on the board. There are 6 inputs labelled as IP1 - IP6.
These can be configured to operate in two different ways. All six can be used as digital inputs. (i.e. these can be used
to monitor the on off state of a switch or as a standard digital input with two possible voltage levels (0 or +5v).
Alternatively the first three inputs (IP1, 2 & 3) can be configured as ANALOGUE type inputs. This type can be used
to monitor measurement sensors and other similar devices which produce a varying voltage.
The connection diagram below shows a typical digital connection.

Note that the GND connection shown is the GND connection on TL1 which is common to both inputs and
outputs.
If you are using a standard digital voltage level ( 0 or +5v) connected to these inputs then the input is
considered 'ON' when the voltage is 0v. This is to be consistent with the use of the switches which act as connections
to 0v for "pull-ups on the inputs".

A typical Analogue connection is shown below.

This shows a simple temperature sensor which produces an output voltage proportional to the measured temperature.
This sensor requires a 5v power supply for its own purposes, which , in this case, is provided by the auxiliary "5v
OUT" terminal on the ConText board. Although the "5v OUT" facility only has limited power capability it is very
useful for low power items such as sensors and very often eliminates the need for additional power supplies or battery
packs. The small blue links (supplied) should be fitted to the board as shown. PL3 link enables analogue inputs and
PL4 enables the +5v OUT facility.

4

Standalone Operation
So far we have described using the ConText board while attached to a Windows PC via a USB connection.
This is the way to get started and the best way to figure out what your control system needs and to create the text to
implement it. However, ConText is not restricted to operating as a permanent attachment to a PC. Once you have
transferred your text to the board it can then operate entirely independent of the PC.

All you need to do is fit a small link to the PL2 "header" on the board and provide it with an alternative to the
power it received from the USB lead and its ready to run your text exactly as it did when attached to the PC. The
small link (supplied with the board) informs ConText to ignore the USB connection and just run the text as soon as it
has power. When it is attached to the PC, ConText derives the power it needs for its on-board operations entirely from
the USB connection. This should not be confused with the external power supplies added to meet the needs of your
attached devices. eg stepper motors, lamps etc... Although those devices are controlled by ConText , their power
comes from their own separate power source and not the USB power. The USB power which ConText uses is 5v and
approx 100mA. When it is disconnected from the PC you can provide this power via the TL3 screw terminals. The
ideal power supply to connect is a 6v DC supply. The on board electronics uses this 6v and converts it to the 5v
required by the board. A battery pack with 4 x AA batteries is perfect. If you do use a mains plug-in adaptor to
provide the 6v make sure it is a fully regulated "smooth" and stable supply. It is also a good idea to have a switch on
this supply so you can wire it to the terminals while the power is off. As soon as the 6v supply is turned on, the
ConText board will immediately start to "run" your text instructions. Any time you press the "Reset" button on the
board it will restart those instructions.
Important Note: You should not have the 6v standalone power supply connected to the board while it is also
connected to USB. This may cause damage. Remember to remove both the small link on the PL2 pins as well as
the 6v supply before re-connecting to USB.
Being independent of the PC allows your control application to benefit from its own local controller which
can be embedded or fitted directly to your application. This flexibility is one of the great strengths of ConText.

5.

Using the ConText Software ( It's as easy as 1,2,3,4)

ConText software is divided into 4 main functions.
Create and Edit your Text
Before you can control anything you need to create your text file. This will contain the instructions
that you want the ConText board to follow. The simplest way is to directly type your text into the text edit area on the
ConText main screen, but, you can also create your text file using any editor you like as long as it is simple text
without any type of formatting. By formatting we mean, fonts, colours and any other embellishments aimed at
presentation. A good example of this type of editor is "Notepad" which is included with all installations of Windows.
If you use this type of editor to create your text file then you can simply "Open" it with ConText and it will appear in
the Edit Area ready for the next step. Whichever way you create it, you can then save it as a ".txt" file to your
computer as normal.
The instructions in the text file correspond to a range of operations that can be performed by the ConText
board. The full list of these operations/instructions can be found in the reference section. In all cases, the text of the
instruction is written in CAPITAL letters with a single space between the individual parts of the instruction. For
example to start the DC motor number 1 running forward at full speed you would use
DCMOTOR 1 FORWARD 3
where '1' is the motor number and '3' is the speed. Each
separate line is a separate instruction. The ConText board will start at line 1 and progress down the list one line at a
time executing each instruction in turn. (there are instructions which can make it "jump" to other lines but we will
cover that later).
ConText executes the instruction very quickly. In the case above, the DC motor will be turned on within 1
millisecond of ConText processing that instruction. You can see, therefore that the following sequence of instructions
may initially be misleading...
DCMOTOR 1 FORWARD 3
DCMOTOR 1 REVERSE 3
DCMOTOR 1 FORWARD 3
DCMOTOR 1 REVERSE 3
You would think that the motor will go forward then reverse then forward again and then reverse. No. Since
the first 3 instructions are processed within 3ms (1ms each) the only one that has time to take effect is the last one
which will see the motor moving in reverse. What we need is a way of delaying the progress from one step to the next.
For this we use the WAIT instruction.

The above example now becomes...
DCMOTOR 1 FORWARD 3
WAIT 5 SEC
DCMOTOR 1 REVERSE 3
WAIT 5 SEC
DCMOTOR 1 FORWARD 3
WAIT 5 SEC
DCMOTOR 1 REVERSE 3
Now we will see motor 1 go forward for 5 seconds then reverse for 5 seconds then forward (5 seconds) and
finally reverse. As you can see the WAIT instruction is very useful and can be used with units of milliseconds,
seconds and minutes. Full details on these and all other instructions can be found in the reference section.
Check / verify your text
There is always the possibility of typing errors and incorrect use of instructions etc.. so your text must
be checked before sending it to the ConText board. Pressing the "Check" button will allow ConText to perform a
thorough examination of your text and let you know of any errors. It will also provide additional information to help
you correct any problems. Once your text has been validated you can send it to the ConText board.

Send your text to the ConText board
Once your text has been checked it can be sent to the ConText board which should be connected to a
USB port on your computer. The text will be transferred to the board via the USB connection and stored on the board
in its "non-volatile" memory. This memory retains its contents even after power has been removed. The only way to
change this memory is to send new text. Assuming you have connected your devices to the board (motors, lamps or
whatever you are automating) then you are ready to go.
Give it a Try !!!
You can now start the text instructions "running" on the ConText board by pressing the "Start" button.
This simply send the start command to the board via USB. As soon as the board starts running you text you will see a
flickering RED LED light on the board. This will continue to flicker until your text instructions have finished. Note
that it is possible to create a continuous loop where your processing will never finish. In this case the RED LED will
flicker continuously. If you want to manually stop the board then press the screen "Stop" button. This will send the
stop command to the board causing it to stop immediately.
There is also a 'pause' button. Pressing this button will temporarily "pause" the running board. Pressing the
same screen button (now showing "continue") again will cause the ConText board to resume processing of your text
from where it left off. Re-pressing the "Start" button at any time will cause the Context board to "re-start" your text
from the beginning.

Context Help (as simple as A,B,C, D)

The second "TAB" on the main ConText screen provides a range of help facilities to assist you in creating and
running your text file and also connecting your devices to the ConText board.

A list of example configurations are shown allowing you to choose the one which most closely resembles the
configuration you are planning to use. Click on that one to see photos of how to connect the devices to the board and a
simple example text file designed to operate those devices.

The photos show the selected arrangement with notes below to elaborate on the connection details.

A simple example text file provides a good starting point for your automation of your chosen devices. If you
want to give this text a try then click on the "Copy Example" button below the text. This will copy the entire text file
to the main edit area on the first tab screen. Going over to that screen you can now "Check" the text (it should be okay
!!) before sending it to the ConText board to give it a try. Once it's in the main edit area you can obviously modify it to
suit your own requirements and save it to a file with your own name choice.

If you need more detailed information on the connections then click on the "View Diagram" button to see a
full connection diagram of the selected example.
You can also use the "User Guide" button to display a copy of this document. Note that this requires the
Adobe PDF file reader software to be already installed on your computer. If you don't have this then it can be
downloaded from www.adobe.com .

Context Manual Mode

When you first have your devices connected to the ConText board it can be useful to operate them
individually to verify everything is connected and working correctly. Manual control mode provides this facility. Click
on the "Manual Control" tab and click the "Manual Mode" button to turn ON this facility. The first time you operate
this button there may be a few seconds delay while the ConText board is checked. Once the display shows "ON" and
the red light on the ConText board starts to flicker, you are ready to use manual control.
The screen area is divided up into separate sections for inputs, outputs and motor control. The Output Control
section is self explanatory. i.e. click on the "OP1 On" button to turn on output 1 and OP1 Off for off etc..
The motor control section has a range of controls to cover all possible configuration choices. You should
select the hardware configuration you are using from the drop-down menu box. This will enable the appropriate
controls for that configuration. It will also show an example photo of such a configuration. When using the Stepper
motor controls you should first select the direction and enter the number of steps required before clicking the "Run"
button. You can stop the motor at any time by clicking "Halt". If you need to change the step interval simply enter
the new interval (in milliseconds) and click "Set".
Operating a DC motor is very similar. Once you have selected direction and speed just click "Run". The
"Halt" button can be used at any time to stop the motor.
The Inputs section also has a configuration choice and allows you to select either "All Digital" inputs or "3
Analogue and 2 Digital". Once you have made this selection the appropriate controls will be enabled. The current
state of the inputs can be displayed by clicking on the "Update Inputs" button. This will take a single snapshot of their
current state. If you want to monitor them continuously use the "Continuous Update" "On" button. This will update at
approximately 3 times per second. This can be convenient when you are testing your inputs or monitoring your
analogue sensors. Note that if you forget to turn this off, it will be turned off automatically whenever you select
another control button.
Manual mode should be switched off when you are finished testing. If you forget, it will be turned off
automatically when you select any other screen tab (eg "ConText" or "Help")

6.

Text Reference
The following is a list of all the "Keywords" that can be used in constructing your text file with a
description of what they do and how to use them. Each description shows the general format of the instruction line
containing the keyword and an example of its use.
OUTPUT
The OUTPUT keyword provides control of the seven switching type outputs available. The outputs can have
one of two possible settings (i.e. ON or OFF).
Instruction Format:

OUTPUT <output number> <onoff >

output number:

This is the specific output to be turned on or off and must be in the range 1 to 7

onoff:

Self explanatory: use either of the words ON or OFF

Example:

OUTPUT 2 ON
this turns on output 2

WAIT
Normal progress from one line of text to the next is virtually immediate (approx 1ms). The WAIT keyword
allows a delay to be introduced while you wait for things to happen or complete. The delay period can be specified in
milliseconds, seconds or minutes.
Instruction Format:

WAIT <duration> <units>

duration:

The time to wait

units:

Can be either MS, SEC or MIN, corresponding to milliseconds, seconds or minutes

Example:

WAIT 100 SEC
this will cause a delay of 100 seconds

STEPMOTOR
The STEPMOTOR keyword provides control of a stepper motor . Up to two stepper motors can be connected
at any one time.
Instruction Format:

STEPMOTOR <motor> <direction> <number of steps>

motor:

The motor it refers to: Can be either 1 or 2. Note that motor 2 is only available when
configuration 2 has been selected. See the CONFIGURATION keyword for more details.

direction:

The direction of rotation of the motor. Can be either FORWARD or REVERSE

number of steps:

The number of steps to move. Any number in the range 1 to 30000

Example:

STEPMOTOR 1 FORWARD 200
Stepper motor 1 will rotate forward by 200 steps. Note that the speed of rotation is based on
the current setting for step interval (i.e. the time between steps). This has a default value of
10milliseconds but can be changed using the STEPINTERVAL instruction.

STEPHALT
The STEPHALT keyword will stop a currently running stepper motor. Note that a stepper motor will
automatically stop once it completes its required number of steps. This instruction forces the motor to stop regardless
of the number of steps remaining. Up to two stepper motors can be connected at any one time.
Instruction Format:

STEPHALT <motor>

motor:

The stepper motor it refers to: Can be either 1 or 2. Note that the actual number of motors
available depends on the configuration currently being used. The default configuration has
one stepper motor present (number 1). See the CONFIGURATION keyword for other
options.

Example:

STEPHALT 1
stepper motor 1 will be stopped.

STEPINTERVAL
The STEPINTERVAL keyword allows the default setting for the interval between steps (10ms) to be
changed to suit your application.
Instruction Format:

STEPINTERVAL <motor> <time interval> <units>

motor:

The motor it refers to: Can be either 1 or 2. Note that stepper motor 2 is only available
when configuration 2 has bee selected. See the CONFIGURATION keyword
for
more
details.

time interval:

The time interval to be used between steps. This can be any number in the range 2 to 30000

units:

Can be either MS, SEC or MIN, corresponding to milliseconds, seconds or minutes

Example:

STEPINTERVAL 2 30 MS
Stepper motor 2 will now have a step interval of 30 milliseconds.
Note: Time intervals are approximate and may have small errors especially at the shortest durations

STEPMODE
The STEPMODE keyword allows the type of step to be changed. The default setting for this is FULLSTEP,
which means the stepper motor will do a "whole" step every time it is required to do so. If "HALFSTEP" is selected,
the stepper motor will include an intermediate position halfway between its normal step positions. This allows a
standard stepper motor to double its resolution. For example a typical high resolution stepper motor has 200 steps per
revolution. With HALFSTEP selected it will perform 400 steps per revolution.
Instruction Format:

STEPMODE <motor> <stepmode>

motor:

The motor it refers to: Can be either 1 or 2. Note that motor 2 is only available when
configuration 2 has bee selected. See the CONFIGURATION keyword for more details.

stepmode:

The type of step. Can be either FULLSTEP or HALFSTEP

Example:

STEPMODE 1 HALFSTEP
Stepper motor 1 will now perform all its steps using "Half step" mode

STEPTORQUE
The STEPTORQUE keyword allows control of the amount of torque that a stepper motor uses. The default
setting for this is MAX (maximum), which means the ConText stepper motor controller will not restrict the power
applied to the motor in any way. When MIN (minimum) or MED (medium) is selected, the power supplied to the
stepper motor is restricted to a pre-defined maximum current. If the motor attached is capable of using the full 500mA
that can be supplied by the ConText board then setting torque to MED will reduce it to approximately 350mA and a
setting of MIN will reduce it to approximately 170mA. Note that this does not affect the speed or step rate of the
motor. The main use for this function is to allow lower power stepper motors to be used or simply to minimise power
use when the motor is idle. Also note that a motor which is already using a phase current below the levels indicated
will not be affected by this instruction.
When a stepper motor has been set to "Halfstep Mode" this instruction has no effect. i.e. halfstepping is
always performed with maximum torque.
Instruction Format:

STEPTORQUE <motor> <torque>

motor:

The motor it refers to: Can be either 1 or 2. Note that motor 2 is only available when
configuration 2 has been selected. See the CONFIGURATION keyword for more details.

torque:

The amount of torque supplied by the motor based on the power the motor is allowed to use.
Can be either MIN, MED or MAX

Example:

STEPTORQUE 1 MAX
Stepper motor 1 will be using maximum torque

WAITSTEPMOTOR
The WAITSTEPMOTOR keyword will pause the execution of the text instructions until the specified stepper
motor has completed the steps it is currently running. i.e. using the STEPMOTOR instruction (already described
above) will start the specified stepper motor doing its required steps but will not wait until its finished before
progressing to the next instruction in the text file. Up to two stepper motors can be connected at any one time.
Instruction Format:

WAITSTEPMOTOR <motor>

motor:

The stepper motor it refers to: Can be either 1 or 2. Note that the actual number of motors
available depends on the configuration currently being used. The default configuration has
one stepper motor present (number 1). See the CONFIGURATION keyword for other
options.

Example:

WAITSTEPMOTOR 1
pause at current text instruction until stepper motor 1has completed its steps

DCMOTOR
The DCMOTOR keyword provides control of a DC motor . Up to four DC motors can be connected at any
one time.
Instruction Format:

DCMOTOR <motor> <direction> <speed>

motor:

This is the motor number it refers to: Can be either 1 ,2,3 or 4. Note that the actual number
of motors available depends on the configuration currently being used. The default
configuration has two DC motors present with numbers 3 and 4. See the CONFIGURATION
keyword for other options.

direction:

The direction of rotation of the motor. Can be either FORWARD or REVERSE

speed:

The speed of rotation. This can be either 0,1,2 or 3.
0 is stopped and 1,2 and 3 correspond to 33%, 66% and 100% of maximum speed.

Example:

DCMOTOR 4 FORWARD 3
DC motor 4 will rotate forward at maximum speed.

DCMOTORHALT
The DCMOTORHALT keyword will stop a currently running DC motor . Up to four DC motors can be
connected at any one time.
Instruction Format:

DCMOTORHALT <motor>

motor:

The motor number it refers to: Can be either 1 ,2,3 or 4. Note that the actual number of
motors available depends on the configuration currently being used. The default configuration
has two DC motors present with numbers 3 and 4. See the CONFIGURATION keyword for
other options.

Example:

DCMOTORHALT 3
DC motor 3 will be stopped.

PLACE
The text file has a separate instruction in each line. Normal operation is to process each line and then to move
on to the next one immediately after it. Sometimes it can be useful to be able to "Jump" to another part of the text file
(i.e. over the intervening instructions). To be able to do this you need to be able to specify which line to go to. The
PLACE keyword gives a particular line a numerical "Name" that can then be referred to as a destination to "jump to".
This instruction does not carry out any function other than naming the line it is on. When this keyword is encountered
in the text file , processing continues immediately on to the next line. (see GOTO and IFINPUT keywords which both
use place names)
Instruction Format:

PLACE <place number>

place number:

The number which can be used to refer to this line in the text file. This can be
any number
in the range of 1 to 900. Note that each place number used must be unique. i.e. duplicate
place numbers are not allowed.

Example:

PLACE 25
This line in the text file can now be referred to as 25 .

GOTO
The text file has a separate instruction in each line. Normal operation is to process each line and then to move
on to the next one immediately after it. Sometimes it can be useful to be able to "Jump" to another part of the text file
(i.e. over the intervening instructions). The GOTO instruction will do this. It can be used to "jump" to any line which
has a PLACE keyword. When this keyword is encountered in the text file , processing continues immediately after the
line with the specified place number. (see PLACE keyword )
Instruction Format:

GOTO <place number>

place number:

The number of the PLACE statement to go to in the text file. This can be any number in the
range 1 to 900 (as long as there is a line with the corresponding PLACE statement)

Example:

GOTO 7
Go to the line in the text file which contains the PLACE 7 statement and continue from there.

IFINPUT
The text file has a separate instruction in each line. Normal operation is to process each line and then to move
on to the next one immediately after it. Sometimes it can be useful to be able to "Jump" to another part of the text file
(i.e. over the intervening instructions) depending on the state of an input (eg a switch ). The IFINPUT instruction will
do this. It can be used to "jump" to any line which has a PLACE keyword if the input it refers to is in the required state
(i.e. ON or OFF). If the input matches the required state then processing will "jump" to the specified place number. If
not then it will continue processing at the next instruction immediately after. (see also PLACE keyword )
Instruction Format:

IFINPUT <input number> <onoff> <GOTO> <place number>

input number:

The number of the input to check. ConText has 6 inputs

onoff:

Self explanatory: use either of the words ON or OFF

GOTO:

Always use the word "GOTO" in this position

place number:

The number of the PLACE statement to go to in the text file. This can be any number in the
range 1 to 900 (as long as there is a line with the corresponding PLACE statement)

Example:

IFINPUT 4 ON GOTO 32
If input number 4 is ON then go to the line in the text file which has the PLACE 32 statement
and continue from there.

IFANIP
The text file has a separate instruction in each line. Normal operation is to process each line and then to move
on to the next one immediately after it. Sometimes it can be useful to be able to "Jump" to another part of the text file
(i.e. over the intervening instructions) depending on the state of an input. The IFANIP instruction will do this in a
similar way to the IFINPUT instruction except that it is designed for ANALOGUE inputs rather than digital. (the
IFANIP word is just a contraction of "IF ANalogue InPut" ). With analogue inputs there is no on or off condition.
There is simply a measurement of the voltage present. The voltage may be from a wide range of sources but, once
processed by ConText, it appears as a simple number in the range 0 to 1023. This corresponds to an input voltage of 0
to 2.5v. For the purposes of control we are generally interested in whether the sensor measurement is above or below a
specified value. This instruction compares the measured value at the input with the specified number . If the input
satisfies the comparison requirement then processing will "jump" to the specified place number. If not then it will
continue processing at the next instruction immediately after. (see also PLACE keyword )
Instruction Format:

IFANIP <input number> <comparison> <threshold> <GOTO> <place number>

input number:

The number of the input to check. ConText has 3 analogue inputs

comparison:

use either ABOVE or BELOW to make the comparison

threshold:

the number to compare against (range 0 to 1023, corresponding to 0 to 2.5v)

GOTO:

Always use the word "GOTO" in this position

place number:

The number of the PLACE statement to go to in the text file. This can be any number in the
range 1 to 900 (as long as there is a line with the corresponding PLACE statement)

Example:

IFANIP 2 ABOVE 245 GOTO 32
If the measured value on analogue input number 2 is above 245 then go to the line in the text
file which has the PLACE 32 statement and continue from there.

Note: It is also possible to compare one analogue input against another rather than against a fixed numeric threshold.
To do this simply use the comparison ABOVEANIP or BELOWANIP rather than ABOVE or BELOW. The
threshold item now refers to the analogue input number rather than a fixed threshold. For example...
Example:

IFANIP 2 ABOVEANIP 3 GOTO 50
If the measured value on analogue input number 2 is above the measured value on analogue
input number 3 then go to the line in the text file which has the PLACE 50 statement and continue from there.

ANALOGUE
The inputs on the ConText board can be used in two different ways. All 6 can be digital or they can be
configured as 3 analogue and 2 digital. The factory set default configuration makes all 6 digital. If you want to use
analogue inputs then this instruction should be included in your text file. It should be used on the first line of your text
file to ensure the inputs are configured before you use an instruction to access them. The only exception to being on
the first line is when you are using an alternative motor configuration (see CONFIGURATION instruction). In that
case the ANALOGUE instruction should be immediately below the CONFIGURATION instruction (i.e. second line).

Instruction Format:

ANALOGUE

Example:

ANALOGUE
Inputs 1,2 and 3 will now be processed as analogue type and 5 and 6 as digital.
Note that input 4 is not available for use when the inputs are configured for analogue
operation and that the corresponding connection terminal IP4 should be left unconnected.

Note:

The small blue link (supplied) should be fitted to PL3 on the ConText board to enable analogue inputs.

LOOP
The text file has a separate instruction in each line. Normal operation is to process each line and then to move
on to the next one immediately after it. Sometimes it can be useful to be able to repeat a section of text a number of
times before proceeding. The LOOP instruction is used with a corresponding ENDLOOP instruction to define the
lines of text to be repeated. (i.e. the text between the LOOP and ENDLOOP instructions).
Instruction Format:

LOOP <number of loops(repeats)> <TIMES>

number of loops:

The number of times the text between this instruction and the next ENDLOOP instruction
will be repeated. This can be any number in the range 1 to 5000000. Once the specified
number of loops has been completed normal processing will resume immediately after the
ENDLOOP instruction.

TIMES:

Always use the word "TIMES" in this position

Example:

LOOP 15 TIMES
..
.. (other instructions)
..
ENDLOOP
..
This instructions in the text file between the LOOP and ENDLOOP will be repeated 15 times
before continuing with the instruction immediately after the
ENDLOOP.

ENDLOOP
This defines the end of the area of text to be repeated. See description of LOOP instruction above.
Instruction Format:

ENDLOOP

WAITINPUT
The WAITINPUT keyword will pause the execution of the text instructions until the specified input matches
the requirement (ON or OFF).
Instruction Format:

WAITINPUT < input number > <onoff>

input number:

The number of the input to check. ConText has 6 inputs

onoff:

Self explanatory: use either of the words ON or OFF

Example:

WAITINPUT 3 ON
pause at current text instruction until input number 3 is ON

CONFIGURATION
The ConText board can be used to control up to two stepper motors and up to four DC motors. The factory set
default configuration is one stepper motor and two DC motors. This is considered configuration 1. If you want to use
one of the other possible combinations of motors (see below) then this instruction should be included in your text file.
IT MUST BE USED ON THE VERY FIRST LINE OF YOUR TEXT FILE. If the default configuration is to be used
then you don't need any configuration instruction.
Motor Numbering: To refer to each motor in your text file you need to know the number to use:
- When Configuration 1 is used (default) the one stepper motor is Stepper motor 1 and the two DC motors are DC
Motors 3 and 4.
- When Configuration 2 is used the stepper motors are simply Stepper motor 1 and 2
- When Configuration 3 is used the DC motors are simply numbered 1,2,3 and 4

Instruction Format:

CONFIGURATION <configuration number>

configuration number: The configuration to use. This can be one of three possible configurations.
1.
One Stepper motor (TL4) and two DC Motors (TL5)
2.
Two Stepper motors (TL4 and TL5)
3.
Four DC Motors (TL4 and TL5)
Example:

CONFIGURATION 2
Configuration 2 will now be used .

END
This defines the end of the text file and should be the last instruction in your file. No further processing of
instructions will take place as soon as this instruction is executed.
Instruction Format:

END

7.

Text Examples
The following texts are examples of very simple control applications that demonstrate common hardware
configurations and instruction usage.
Text
STEPMOTOR 1 FORWARD 200
WAIT 5 SEC
STEPMOTOR 1 REVERSE 200
WAIT 5 SEC
END

Description
Stepper Motor
This very simple example causes a stepper motor which is
connected to TL4 terminals to rotate in the forward direction
for 200 steps and then stop for 5 seconds before rotating in
the reverse direction by the same amount. Since no step
interval has been specified the default value of 10ms per step
will be used. This means that the movement in each direction
will last 2 seconds (200 x 10ms)

Text
DCMOTOR 3 FORWARD 3
WAIT 5 SEC
DCMOTORHALT 3
WAIT 5 SEC
DCMOTOR 3 REVERSE 3
WAIT 5 SEC
DCMOTORHALT 3
END

Description
DC Motor
A DC motor which is connected to TL5 terminals 1A and
1B will rotate in the forward direction at its maximum speed
for 5 seconds. It will then stop for 5 seconds before rotating
in the reverse direction at the same speed for 5 seconds.

Text

Description
Switching a DC device on and off
A DC device (such as a small lamp/bulb) which is
connected to a power supply and uses TL1 terminals OP1
and GND will turn on for 3 seconds then off for 3
seconds. It will do this twice.

Text

Description
Using an Input to Control the Operation of two DC
Motors
A simple switch is connected between TL1-IP1 and
GND. Initially off, when the switch is on a DC motor
connected to TL5 terminals 1A and 1B will rotate in the
forward direction at its maximum speed until the switch is
turned off. When the switch is turned on again the other
DC motor connected to TL5 terminals 2A and 2B will
rotate in the forward direction at its maximum speed until
the switch is turned off again. The extra 'WAIT 1 SEC'
instruction after the motor is turned on is not essential but
it helps to avoid the common "contact bounce" problem
with some switches. A setting of 20ms is often sufficient
for that purpose.

OUTPUT 1 ON
WAIT 3 SEC
OUTPUT 1 OFF
WAIT 3 SEC
OUTPUT 1 ON
WAIT 3 SEC
OUTPUT 1 OFF
END

WAITINPUT 1 ON
DCMOTOR 3 FORWARD 3
WAIT 1 SEC
WAITINPUT 1 OFF
DCMOTORHALT 3
WAIT 1 SEC
WAITINPUT 1 ON
DCMOTOR 4 FORWARD 3
WAIT 1 SEC
WAITINPUT 1 OFF
DCMOTORHALT 4
END

Text
STEPMOTOR 1 FORWARD 200
WAIT 5 SEC
STEPMOTOR 1 REVERSE 200
WAIT 5 SEC
DCMOTOR 3 FORWARD 3
WAIT 5 SEC
DCMOTORHALT 3
WAIT 5 SEC
DCMOTOR 3 REVERSE 3
WAIT 5 SEC
DCMOTORHALT 3
WAIT 5 SEC
DCMOTOR 4 FORWARD 3
WAIT 5 SEC
DCMOTORHALT 4
WAIT 5 SEC
DCMOTOR 4 REVERSE 3
WAIT 5 SEC
DCMOTORHALT 4
END

Description
Controlling a Stepper Motor AND two DC Motors
A stepper motor connected to TL4 will rotate in the forward
direction for 200 steps and then stop. Then, after 5 seconds it
will do the same in reverse. 5 seconds later DC motor 3 will
run at maximum speed in the forward direction for 5 seconds
before stopping for 5 seconds and then running in reverse for
5 seconds. DC motor 4 will then do the same as motor 3.

Text
CONFIGURATION 2
STEPMOTOR 1 FORWARD 200
WAIT 5 SEC
STEPMOTOR 1 REVERSE 200
WAIT 5 SEC
STEPMOTOR 2 FORWARD 200
WAIT 5 SEC
STEPMOTOR 2 REVERSE 200
WAIT 5 SEC
END

Description
Controlling 2 Stepper Motors
Since the default configuration is for one stepper and
two DC motors it is necessary to include the
CONFIGURATION 2 instruction in the first line of the
text. This will allow the TL5 terminals to be used as a
second stepper motor controller rather than for DC motors.
Stepper motor 1 will rotate in the forward direction for
200 steps and then stop. Then, after 5 seconds it will do
the same in reverse. Five seconds later Stepper motor 2
will also rotate in the forward direction for 200 steps, stop,
and after 5 seconds, do the same in reverse.

Text
CONFIGURATION 3
DCMOTOR 1 FORWARD 3
WAIT 5 SEC
DCMOTORHALT 1
WAIT 5 SEC
DCMOTOR 2 FORWARD 3
WAIT 5 SEC
DCMOTORHALT 2
WAIT 5 SEC
DCMOTOR 3 FORWARD 3
WAIT 5 SEC
DCMOTORHALT 3
WAIT 5 SEC
DCMOTOR 4 FORWARD 3
WAIT 5 SEC
DCMOTORHALT 4
END

Description
Controlling Four DC Motors
Since the default configuration is for one stepper motor
and two DC motors it is necessary to include the
CONFIGURATION 3 instruction in the first line of the text.
This will allow the TL4 terminals to be used for two more
DC motors (1 and 2) rather than a stepper motor.
DC motor 1 will run at maximum speed in the forward
direction for 5 seconds and then stop for 5 seconds. DC
motors 2,3 and 4 will then do the same as motor 1.

Text
IFINPUT 1 ON GOTO 10
DCMOTOR 3 FORWARD 3
GOTO 20
PLACE 10
DCMOTOR 3 REVERSE 3
PLACE 20
WAIT 5 SEC
DCMOTORHALT 3
END

Description
Using an Input to Alter the Sequence of Control
Slightly more complex control sequence in which the
normal flow of instructions is altered by a GOTO instruction
controlled by a switch on input 1
If the switch on input 1 is on, DC motor 3 will run in the
forward direction for 5 seconds. If the switch is off it will run
in the reverse direction for 5 seconds.
Remember that the PLACE instructions don't actually do
anything other than provide a "place" for the GOTO
instruction to go to.
Note that the "GOTO 20" instruction in line 3 is necessary
to avoid the next instruction being the "DC MOTOR
REVERSE 3"

Text
STEPMOTOR 1 FORWARD 1000
WAITSTEPMOTOR 1
OUTPUT 1 ON
END

Description
Waiting for a Stepper Motor to Finish its Steps
The first instruction starts the stepper motor doing its 1000
steps. Without the WAIT... instruction on the next line,
OUTPUT 1 would be turned on immediately. i.e. the
STEPMOTOR... instruction does not wait for the stepper
motor to complete its steps before progressing to the next text
line. This allows for maximum flexibility in your control
applications. However, it is sometimes necessary to be sure
the stepper motor has finished before progressing. The
WAITSTEPMOTOR 1 will "wait" at that line of text until the
stepper motor has finished.

Text
WAITINPUT 1 ON
STEPMOTOR 1 FORWARD 200
WAIT 5 SEC
END

Description
Waiting for an Input
It is very often useful to pause the execution of the text
instructions until a specific "event" happens. In this case we
have used the WAITINPUT instruction to halt progress until
input 1 is ON.

Text
LOOP 20 TIMES
STEPMOTOR 1 FORWARD 200
WAIT 2 SEC
STEPMOTOR 1 REVERSE 200
WAIT 2 SEC
ENDLOOP
DCMOTOR 3 FORWARD 1
END

Description
Using LOOP and ENDLOOP
It is very often useful to repeat a sequence of instructions a
number of times before progressing to the next section of
text. This example will rotate stepper motor 1 forward then
reverse by 200 steps. and repeat this 20 times before starting
the DC motor running.

Text
STEPMODE 1 HALFSTEP
STEPINTERVAL 1 5 MS
STEPTORQUE 1 MIN
STEPMOTOR 1 FORWARD 400
WAIT 5 SEC
STEPMOTOR 1 REVERSE 400
WAIT 5 SEC
END

Description
Stepper Motor Mode Control
You can configure exactly how you want a stepper motor
to operate using some of its setup instructions. This example
sets up stepper motor 1 to use 5ms steps, half stepping mode
and minimum torque. The motor will then do 400 steps
forward and reverse using those settings.

Text
ANALOGUE
LOOP
IFANIP 1 ABOVE 350 GOTO 10
OUTPUT 1 ON
GOTO 20
PLACE 10
OUTPUT 1 OFF
PLACE 20
WAIT 3 SEC
ENDLOOP
END

Description
Using an Analogue Input to Alter the Sequence of Control
Here we have an example which may be used for something like a
temperature controller. If analogue input 1 has a measured reading of
more than 350 the GOTO 10 instruction jumps to PLACE 10. It then
turns output 1 OFF. After 3 seconds it goes back to the start of the
LOOP and once again checks the analogue input 1.
If analogue input 1 is less than 350 then the GOTO is not used and
processing continues immediately below this line with the OUTPUT 1
ON instruction.
Using the example of a temperature control you can see that if input
one is a temperature sensor and output 1 is operating a heater then the
heater is turned off when the temperature is above the set value and
turned on when below.
Remember that the PLACE instructions don't actually do anything
other than provide a "place" for the GOTO instruction to go to.
Note that the "GOTO 20" instruction in line 5 is necessary to avoid the
instructions continuing at PLACE 10.
Also note that the ANALOGUE configuration instruction is needed at
the start just to configure the inputs for analogue operation (default is
digital).
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Specifications Summary
USB
Stepper Motor

DC Motor

Outputs

Inputs

5v Output

Standalone Operation
Software
Text
Dimensions
Weight

Compatible with USB 1 and 2
Compatible with bi-polar and hybrid stepper motors requiring up to
500mA per phase and up to 24v.
Phase operation is 4 phase (often referred to as 2 phase when using bipolar motors).
Phase current supply is chopper stabilised offering greater flexibility in
choice of the supply voltage to suit the motor. The supply voltage should
be chosen based on the phase coil resistance of the motor which determines
the voltage required to produce the specification maximum current. The
supply voltage must be in the range of 12v to 24v
Minimum step interval is 2ms
Maximum step interval is 30000ms
UP to 4 DC motors can be connected and controlled independently.
Up to 500mA can be provided for each motor. This current can be
controlled using the speed control options which offer 100%, 66%, 33% of
the 500mA. The supply voltage should be chosen based on the coil
resistance of the motor which determines the voltage required to produce
the specification maximum current. The supply voltage must be in the
range of 12v to 24v
There are 7 outputs each capable of switching DC loads up to 500mA and
24v. Overall power dissipation across the outputs should be no more than
4w. See ULN2003 data sheet for details.
There are 6 inputs which can be configured as all digital or 3 analogue and
2 digital. The digital inputs are standard digital type with on-board pull up
resistors (22k) connecting to the board 5v supply. This means that a simple
switch can be fitted which connects the input to GND. It can also connect
to any device which supplies a standard digital output (5v logic). Note that
logic '0' (0v) is considered to be "ON".
The analogue inputs are processed via the ConText , on board, 10bit
analogue to digital convertor resulting in a number in the range 0 to 1023.
This corresponds to an analogue voltage in the range 0 to 2.5v. Under no
circumstances should the input be allowed to exceed +5v or go negative
with respect to GND (0v).
A 5v supply output is provided on the TL3 Terminals. This can be used as
a convenient source of power for sensors etc.. The current which can be
used is 100mA max. This should only be used when the board is in
standalone mode. It should never be used to power motors or any other
inductive device such as relays or solenoids.
The board requires a 6v, DC supply (regulated) with at least 200mA
capability. (4 x AA batteries are perfect)
Compatible with Windows XP and later
This includes Win XP, 7,8 and 10, (32 & 64bit)
Up to 900 lines of text can be constructed. Capitals must be used
throughout.
Board is 120mm x 90mm with four 3.5mm mounting holes.
80g
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Minimum PC System Requirements
ConText does not require a high spec PC for correct operation, but the following system is suggested
as a sensible minimum
Processor
500MHz Pentium
Memory
640MB
HDD
100MB free space required
Screen Resolution
1024x768 (256 colours)
Interface
One free USB socket (1.0 or 2.0)
Operating System
Windows XP (or later) (includes Win XP, 7,8 and 10, 32 & 64bit)

WARNING: The ConText board is intended for DC voltages less than 24v. It
should not be connected directly to mains voltages under any circumstances.
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Regulatory Compliance and Safety Information for Context

Product Name:
ConText
Part No.
BRD031

IMPORTANT PLEASE RETAIN THIS INFORMATION FOR FUTURE REFERENCE
Warnings
- These products should not be connected to mains voltages under any circumstances.
- These products should be placed on a stable, flat, non-conductive surface in use and should not be
contacted by conductive items.
- The connection of non CE compliant devices may affect overall compliance or result in
damage to the unit and invalidate the warranty.
Instructions for safe use
- To avoid malfunction or damage to your board please observe the following:
- Do not expose it to water, moisture or place on a conductive surface whilst in operation.
- Do not expose it to heat from any source; these boards are designed for reliable operation at
normal ambient room temperatures.
- Take care whilst handling to avoid mechanical or electrical damage to the printed circuit board
and connectors.
- Avoid handling the board while it is powered. Only handle by the edges to minimize the risk
of electrostatic discharge damage.
- All peripherals used with the boards should comply with relevant standards for the country
of use and be marked accordingly to ensure that safety and performance requirements are met.
Compliance Information
- The boards comply with the relevant provisions of the RoHS Directive for the European Union.
WEEE Directive Statement for the European Union
- In common with all Electronic and Electrical products the boards should not be disposed of in
household waste. Alternative arrangements may apply in other jurisdictions.
EMC Compliance Statements
European Union (EU) Electromagnetic Compatibility Directive Compliance Statement
All boards within this product range conform with the protection requirements of EU Council Directive 2004/108/EC on
the approximation of the laws of the Member States relating to electromagnetic compatibility.
Warning: This is equivalent to an EN 55022 Class A product. In a domestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.
PC Control Ltd. 18 Beech Close, Desborough, Kettering, Northants NN14 2XQ, UK
www.pc-control.co.uk
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Terms of Use for all Goods Supplied

Definitions
‘Supplier’ shall mean PC Control Ltd.
‘Buyer’ shall mean the person, company or any other body that purchases or agrees to purchase Goods.
‘Goods’ shall mean all goods and services which the Buyer agrees to buy from the Supplier including replacements
for defective Goods, hardware, documentation and software products licensed for use by the Buyer.
Use of the Goods in any way by the Buyer constitutes acceptance of these terms and conditions.
Terms and Conditions
1.
The Goods are intended to be part of the buyer’s own design of apparatus and not a finished product
in their own right.
2.
The Goods supplied are not to be used in any design where there is a risk, however small, either
directly or indirectly, of death or personal injury.
3.
The Buyer will be responsible for ensuring the fitness for purpose of the Goods for the Buyer’s
application.
4.
To the extent permitted by law, the Supplier accepts no liability whatsoever or howsoever arising in
respect of loss, damage or expense arising from errors in information or advice provided whether or not due to
the Supplier’s negligence or that of its employees, agents or sub-contractors save for any loss or damage
arising from death or personal injury.
5.
To the extent permitted by law, the Supplier shall not be liable to the Buyer by reason of any
representation (unless fraudulent), or any implied warranty, condition or other term, or any duty at common
law, or under the express terms of any Contract with the Buyer, for any indirect, special or unforeseen loss or
damage (whether for loss of profit or otherwise), costs, expenses or other claims for compensation whatsoever
(whether caused by the negligence of the Supplier, its employees or agents or otherwise) which arise out of or
in connection with the supply of the Goods or their use or resale by the Buyer.
6.
The entire liability of the Supplier under or in connection with the Contract with the Buyer shall not
exceed the price of the Goods except as expressly provided in these terms and conditions.
7.
These terms are an important part of the full terms and conditions of business as published on the
website at www.pc-control.co.uk/general-terms.htm which also apply.

If you cannot agree to the terms and conditions of use of the ConText boards(s) then you should return it to the
supplier within 7 days of receipt to receive a refund. Your use of the board or the associated software in any way
whatsoever will be regarded as an acceptance of these terms and conditions.
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