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Abstract— PCB fabrication is a tedious process. Printing of the circuit to the copper board is the most difficult task in PCB 
fabrication process. There are many tech- niques existing in the PCB printing process. Some of them are screen printing, 
laser printing, manual printing etc. All these methods have some of the following de- merits such as high cost of production, 
high requirement of man power, highly time consuming. All these disadvantages can be overcome with the help of our 
proposed PCB printer. The proposed system uses a robotic arm which helps in plotting the circuit on to the copper board. 
The robotic arm plots the layout to the board as per the directions given by the controller. The proposed system also makes 
retracing of the circuit from the PCB possible. This is made possible by moving the robotic arm above the circuit and 
tracking each point in the circuit. 
 
 
I. INTRODUCTION 
 
A printed circuit board (PCB) mechanically supports 
and electrically connects electronic components using 
conductive tracks, pads and other features etched 
from copper sheets laminated onto a non-conductive 
substrate.PCBs can be single sided (one copper 
layer), double sided (two copper layers) or multi-
layer (outer and inner layers). Multi-layer PCBs allow 
for much higher component density. Conductors on 
different layers are connected with plated through 
holes called vias. Advanced PCBs may contain 
components such as capacitors, resistors or active 
devices embedded in the substrate. FR-4 glass epoxy 
is the primary insulating substrate upon which the 
vast majority of rigid PCBs are produced.A thin layer 
of copper foil is laminated to one or both sides of an 
FR-4 panel. Circuitry interconnections are etched into 
copper layers to produce printed circuit boards. 
Complex circuits are produced in multiple layers. 
Printed circuit boards are used in all but the simplest 
electronic products. Alternatives to PCBs include 
wire wrap and point-to-point construction. PCBs 
require the additional design effort to lay out the 
circuit, but manufacturing and assembly can be 
automated. Manufacturing circuits with PCBs is 
cheaper and faster than with other wiring methods as 
components are mounted and wired with one single 
part. Furthermore, operator wiring errors are 
eliminated. 
The proposed system is a PCB Printer based on the 
Arduino platform. It is a plotter with a rotating, 
extendable arm.Its characteristics differ greatly from 
those of a traditional plotter, which in most areas 
have a superior design. It is a simple machine which 
plots outline of image or like a PCB diagram. 
The machine is in- corporated with a PC to get the 
path of drawing. The input image is processed in 
MATLab software and gives each position of image 
to make the pen to move. PCB can be printed on to a 
copper board easily without the help of large machine 

sys- tems. The construction has two adjustable feet to 
level the plotter so that the plotter head keeps on the 
same height from the paper at all lengths and 
directions. These are quite heavy and powerful and 
come with a rmly mounted gear head. The motors 
require quite a lot of power. This is provided by two 
drivers. The pen is controlled by a robotbase servo. 
The head has a construction attached to it which 
holds the pen. The angles of this setup allows for 
almost vertical movement of the pen tip even though 
the movement is really rotating. The screws that hold 
the pen are easily loosened to provide simple pen 
switching 
 
A. Problem Definition 
All the systems that are existing in the PCB printing 
have one or more of the following demerits: 

 Lack of accuracy.  
 Requires more time.  
 Use more man power.  
 High cost of production.  
 Chance of errors.  

 
B. Existing Techniques  

 Silk screen printing uses etch-resistant inks 
to create the protective mask.  

 Photoengraving uses a photo mask and 
developer to selectively remove a UV- 
sensitive photo resist coating and thus create 
a photo resist mask. Direct imag- ing 
techniques are sometimes used for high-
resolution re-quirements. Experiments were 
made with thermal resist.  

 PCB milling uses a two or three-axis 
mechanical milling system to mill away the 
copper foil from the substrate.A PCB 
milling machine (referred to as a PCB Proto 
typer) operates in a similar way to a plotter, 
receiving commands from the host software 
that control the position of the milling head 
in the x, y, and (if relevant) z axis.  
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 Laser resist ablation spray black paint onto 
copper clad laminate, place into CNC laser 
plotter.The laser raster-scans the PCB and 
ablates (vaporizes) the paint where no resist 
is wanted.  

 
II. PROPOSED SYSTEM 
 
A. Block Diagram 
 

 
Fig. 1.  User Side 

 
B. Machine Side 

 
Fig. 2.  Machine Side 

 
The proposed system is a PCB Printer based on the 
Arduino platform.Microcintroller used in our project 
is ATmega 328. In the retracing section, the required 
PCB whose layout has to be decoded is placed in the 
machine after removing the components from 
it.According to the datas given by the user the robotic 
arm moves above the PCB and it stores the 
coordinates with which new layout can be 
created.This layout can be plotted on to the PCB 
directly by using plotting section. 
 
The main hardware components used in our project 
are: 

 Micro controller  
 Zigbee module  
 Robotic arm  

 
III. WORKING AND ANALYSIS  
 
A. Hardware Description  
The proposed system is a PCB Printer based on the 
Arduino platform. Micro controller used in our 
project is ATmega328.User side controls in the user 
side are used to set the initial arrangements. 
Microcontroller in the machine side has been 

programmed in order to rotate the stepper motor.The 
user side is incorporated with a PC to get the path of 
drawing.The input image is processed in MATLab 
software and each co-ordinates of image is given to 
make the pen move.Zigbee module is to tansmit and 
receive the coordinate of the image from user side to 
machine side.Two stepper motors are connected with 
rotating extendable arm and it controls the movement 
of the arm.The motors require quite a lot of 
power.This is provided by two drivers.The pen head 
has a construction attached to it which holds the 
pen.A servo motor is connected directly to the 
controller. It is used for the vertical motion of the 
pen. The pen is lifted up and moved down according 
to the requirements with the help of servo motor. 
Maintenance of the position of the pen is very 
important for producing accurate prints.The screws 
that hold the pen are easily loosened to provide 
simple pen switching. 
In the retracing section, the required PCB whose 
layout has to be decoded is placed in the machine 
after removing the components from it.According to 
the datas given by the user the robotic arm moves 
above the PCB and it stores the coordinates with 
which new layout can be created.This layout can be 
plotted on to the PCB directly by using plotting 
section. The main hardware components used in our 
project are: 

 Micro controller  
 Zigbee module  
 Servo motor  
 Stepper motor  
 Stepper motor drive  

 
B. Software Description  
The proposed system is an embedded system which 
com-prises of a software section and a hardware 
section. Arduino software is installed in the 
computer. Power jack cable is used to connect 
arduino board with computer. External battery is con- 
nected with arduino controller for power supply.It is a 
open source microcontroller with no feedback. 
Arduino board are programmed over RS232 serial 
interface con-nections.Arduino has been programmed 
using C.ATmega328 microcontroller acts as a 
processor for the arduino board.Most suitable for 
robotic applications. MALab software is used to plot 
the layout on to the PCB when the input is given in 
the form of a layout. The input image is processed in 
the MATLab software and each position of layout is 
given to the controller and thus make the pen to move 
according to the instructions. But, in the case when 
the input is in the form of a PCB board the layout has 
to be decoded and the coordinates of the layout has to 
be found. For storing these coordinates and to provide 
it to the controller as per the requirements we use 
Java. A GUI is created, which act as a selection 
window to select whether plotting or printing has to 
be carried out and it acts as an input window to 
provide the required datas to control the robotic arm 



International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-4, Issue-5, May.-2016 

PCB Plotter and Retracer 
 

106 

movement. 
In our proposed system we use MATLab in the user 
section. It is used in order to store the datas that are 
necessary to plot on the copper board. The datas 
provided by the user are stored by the MATLab. 
Further, these datas are sent to microcontroller and 
the controller uses these datas to control the motor. 
The motor controls the motion of the robotic arm. 
Thus it plots the layout on the PCB board. 
Java is installed in the PC. It is used for creating a 
GUI that act as an interface between the user and the 
PC. It provides the window for the user to select the 
options such as whether the robotic arm has to 
provide a connection or it has just to move above the 
surface of the PCB board.There is also an option of 
lifting the pen up and down inorder to produce 
accurate replica of the layout. The Java platform is a 
suite of programs that facilitate developing and 
running programs written in the Java programming 
language. A Java platform will include an execution 
engine (called a virtual machine), a compiler and a set 
of libraries; there may also be additional servers and 
alternative libraries that depend on the requirements. 
Java is not specific to any processor or operating 
system as Java platforms have been implemented for 
a wide variety of hardware and operating systems 
with a view to Java programs running identically on 
all of them. 
In the proposed PCB printer the stepper motors and 
the servo motors are controlled by the ATmega328 
microcon-troller. Arduino software is installed in the 
controller to make the interface between the motors 
and the controller possible. The programming 
language C is used in the Arduino software. After 
compilation and linking with the GNU toolchain, also 
included with the IDE distribution, the Arduino IDE 
employs the program avrdude to convert the 
executable code into a text file in hexadecimal coding 
that is loaded into the Arduino board by a loader 
program in the board’s firmware. 
 
C. Algorithm 
 

 

 

 
 

 
Fig. 3.  Hardware Implementation 

 
IV. EXPERIMENTAL SETUP 
 
Microcontroller, stepper motor, servo motor, motor 
drive are the main com- ponents of the system. 
Proposed system is based on arduino platform. We 
use ATmega328 as micro-controller which maintains 
connection with other components. Microcontroller 
receives the coordinate from user side and store the 
codes in its mem- ory and it further controls the 
movement of robotic arm. ATmega328 is a twenty 
eight pin IC with four ports. Stepper motors are 
connected to port B and port D through motor drives. 
Servo motor is directly connected to port B of the 
controller. Lead screw mechanism is used here, in 
which rotational motion is converted in to linear 
motion. For doing this we use stepper motor with 
rotating extendable arm. Here two stepper motors one 
for X axis and other for Y axis are used. This motor 
rotates through a fixed angular step in response to 
each input current pulse received from its controller. 
When a definite number of pulses are supplied, the 
shaft turns through a definite known angle. In 
proposed system one rotation of the motor equal to 
200 steps. That is shaft turns through 1.8 degree. 
Their popularity is due to the fact that they can be 
contolled directly by programmable controllers. 
Stepper motors require quite a lot of power. This is 
provided by two drivers. Here we use A3967 IC as 
stepper motor drive.It is compatible with anything 
that can output a digital zero to 5V pulse. It has an 
on-board voltage regulator for the digital interface. 
The pen is controlled by a robort base servo. The 
servo head has construction attached to it which holds 
the pen. Due to their low inertia, they have high speed 
of response. That is why they are smaller in diameter 
but longer in length. They generally operate at very 
low speeds or sometimes zero speed. It has three 
pins,one for vcc, the other for ground, and third pin 
for direction. In the retracing section, the required 
PCB whose layout has to be decoded is placed in the 
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machine after removing the components from it. 
According to the datas given by the user the robotic 
arm moves above the PCB and it stores the 
coordinates with which new layout can be created. 
This layout can be plotted on to the PCB directly by 
using plotting section. Microcontroller receives the 
coordinate from userside and store the codes in its 
memory and it further controls the movement of 
robotic arm. 
 
CONCLUSION 
 
The proposed system is a pcb printer with which we 
can practically trace and plot a layout from and onto a 
pcb.The proposed system is a PCB Printer based on 
the Arduino platform.It is a plotter with a rotating, 
extendable arm.By studying various reference papers 
we came to a conclusion that all existing techniques 
can only plot a layout but cannot track a layout from 
a PCB.In our system we can track a layout and plot it 
directly on to a copper board.For this we use the aid 
of a wireless robotic arm.This unit is controlled by a 
arduino based microcontroller. The advantages of our 
system are the cost of the hardwares used is 
minimum, the man power required can be controlled, 
Can produce the desired number of replicas of the 
layout onto the copper board, Efficiency in 
reproducing the exact replicas compared to its 
predicissors is high. 
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