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ABSTRACT:
Arduino MEGA 2560 is required for this project to
control the movement of the 2D printer axis and its
extruder. It  must be powered using a suitable power
supply in order to function appropriately. A RAMPS is
essential as link   between Arduino and the other
electrical components. This application note is intended
to demonstrate the connection between the Arduino
MEGA 2560,the stepper motor and the power supply
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I. INTRODUCTION
Arduino MEGA 2560 is an open-source

physical computing platform predicatedon a simple
input/output board and a development environment
that implements theProcessing/Wiring language.
The board based on ATmega2560 microcontroller.
Itcontains 54 input/output pins, a 16 MHz crystal
oscillator, a USB connection, a powerjack, an ICSP
header, and a reset button (Arduino). Thus, it is
needed for the project tocontrol the movement of
the 3D printer axis and the extruder through stepper
motors. Topower the system a 12V 10A power
supply is used since the recommended input
voltageis between 7-12V. The board may be
unstable with low input voltage and could
bedamaged with high input (Arduino).Therefore,
using the precise power supply and accurate
connections are requiredto guarantee preferable
outcomes.

II. LITERATURE SURVEY
Standard plotters which has control only of the "y"
axis, the "x" axis being continuously fed to provide
a plot of some variable with time to overcome this
drawback X-Y plotter are used which has control
over both the axis. Inkjet and laser printers use a
very fine matrix of dots to form images, such that

while a line may appear continuous to the naked
eye, it in fact is a discrete set of points instead
plotter draws a continuous line, much like a pen on
paper. Manual writings are probably incompatible
in precision and accuracy. These are more prone to
mistakes. Even though a skilled person may be
precise and accurate in his writing, he can have
physical deficiency in continuous writing.

Using microcontroller [1]:

Most of the plotter is designed in bi-
directional movement and square type model.
Whereas X-Y plotter design is concerned, axis
movements are mounted on each other and belt
driven mechanism for plotting. Main applications
are engraving machine, CNC machine, graph
plotting machine. Stepper motor, timing belt, timing
pulley are used for positioning and to provide better
accuracy.  Though there are several models for
plotter, this plotter is designed in economical way.
Main advantage of this plotter is we can replace the
tool based on any application such as engraving
machine, laser cutting machine, painting any
surface and drawing purposes.

III. METHODOLOGY
The invention of the X-Y plotters is to recording or
plotting two dimensional data on a rectangular
coordinate system. This study emphasizes the
fabrication of a XY plotter by using mechanism
from scanner and microcontroller system (Arduino)
to control the movement of XY axis. Modelling and
analysis on X-Y plotter is carried out through the
computer linked with the Arduino software. In the
present study, the X-Y plotter is designed to
recording and plotting two-dimensional data on a
rectangular coordinate system. The material
selection of the mechanism was made considering
the cost and wide range of applications such as
servo   motor. Servo motor can be differentiated
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through the cost, peak torque capability, speed
range to compromise the standard and application
of the system For the core system, Arduino system
is most  familiar  by  the  inventor  and  mainly
used  in  most  of  the  electronic  components
because of is compatibility of the system. Arduino
mega 2560 is compatible with hardware system.

IV. HARDWARE
The Arduino board is the link between the power
supply and stepper motors. Thus, it is important to
understand the input/output pins of the
microcontroller. As shown in figure 1 below, the
Arduino board contains a 2.1mm power jack for
external 7-12V power source. There is also a USB
interface that can power the board by connect it to
the computer. It has a total of 54 input/output pins
that can operate at 5V and they can provide or
receive a maximum of 40mA. They are split to14
used as PWM outputs, 16analog inputs, and 4
UARTs hardware serial ports (Arduino).

Stepper Motors and Arduino MEGA 2560
Connections

After the RAMPS and Arduino are plugged
together, stepper motors need to beconnected to the
RAMPS. There are two types of stepper motors
each with differentdriver circuit board. The first
type is the bipolar motor, which is the strongest
type ofstepper motor. The motor moves by energies
two coils inside and changing the directionof the
current within those coils. It could have four or
eight leads (RepRap).

Second type is the unipolar stepper that has also two
coils inside with a center tap in each one. The
unipolar motor has the possibility to drive six or
eight leadunipolar if the center tap wires is ignored.
This type has less torque than bipolar motorssince
the center tap is used to energies only half of each
coil at a time (RepRap).

Figure 2: The two coils of a unipolar motor, each
withacentertapstotheleftpart.Andthetwocoilsofab
ipolarmotortotherightside.

For the 3D printer, the team decided to use the
bipolar stepper motor that has fourleads. It is very
important to find the two pairs of wires, which
areconnected to each of the two coils. One way to
do that is by using an ohmmeter bymeasuring the
resistance of pairs of wires. The pair wires
resistance should be less than100ohm ( RepRap ).

Arduino MEGA 2560 and Power Supply
Connections
It is better to use the universal color code to connect
the RAMPS to the powersupply as the red wire is
direct current positive and the black wire is direct
currentnegative. To get the full potential of the
RAMPS, it used a12V power supply that canoutput
5A or greater (RepRap). Thus, it should be
connected to the bottom pair ofconnector marked as
5A.
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Figure 3: Power supply connectors

V. SOFTWARE IMPLEMENTATION:
Before you can cut any design, make sure you have
established a connection from your design software
to the Production Manager and created a setup for
your output device as instructed in the Production
Manager User Manual.

Sending the Document to the Device
1 From the File menu, select Cut/Plot.
If you have any object selected, only the selected
objects will be cut.

2 Adjust the settings available in the dialog
box as necessary and click Send.

1. Cut/Plot Dialog Settings
The Cut/Plot dialog box gives you complete control
over how the job is produced.

2. Cut / Plot Dialog - General Tab
The General tab allows you to specify the size of
media, size of the job and the location of your
output on the media.

You can resize the Cut/Plot dialog, by clicking and
dragging the lower right corner.

Material Settings

The Material group box allows you to specify the
size of the media used in your output device and
entering the Media Width and Height. The media
size is used to panel your job if it is larger than the
media.

Select your media size from the list
or specify a custom size by

selecting User Defined.

Poll Size: polls the size of the
media loaded in the cutter. This feature only works
if the device and port support bi-directional
communications.

Material width.

Material height.

Sending Mode

The Send List allows you to select what to do with
the job once it arrives in the Production Manager
queue.

The Send Now mode is not available if the output
device is inactive or the

Production Manager is on another computer on the
network and the option

Allow remote Send Now/Interactive is not enabled
in the Production Manager Preferences. See the

Color
Palette

Preview AreaMaterial Group box

Sending Mode

Position Group box

Positioning tools

Zoom tools

Copies Group box

Size Group box

The area on top of this dialog is common for all tabs:

Current Cutter

Displays the
Setup
Properties

Active jobs for this device

Tabs Switches to
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Production Manager User Manual for more
information.

Position Settings

The Position group box allows you to specify where
on the media the job is output.

Horizontal offset distance.

Vertical offset distance.

Activates Interactive mode.
Interactive mode allows you to
dynamically interact with the
tool head by moving the tool as
you change the position of the

job on the preview area.

Show me tool draws a bounding box of the job
without lowering the tool.

3. Positioning the Job by Clicking and
Dragging

Size Settings

The Size group box allows you to change the size of
your output.

Width of the output.

Height of the output.

Scale ratio.

Fit to media Scales the job proportionally so that
it is as large as possible

while still fitting within the printable area of the
output media.

Copies Settings

The Copies group box allows you to set the number
of copies and the

VI. CONCLUSION
This project is about building a mechanical
prototype of a CNC plotter machine which is able to
draw text on given solid surface. It consumes less
power and work with high accuracy due to precise
controlling of stepper motor. It is designed for
private manufacturing and small scale applications
in educational institutes. The pen can be replaced
with a pinhead or leaser head or any other tool for
different purpose of use
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Send now The job is automatically processed
and sent to the output device.

Hold in list The job stays in the Production
Manager queue until it is manually sent to the
output device from the Production Manager
window.

Save to file The job is processed and saved as a
native file.
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