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Abstract— This paper demonstrates how researchers 

designed and evaluated a DIY CD-ROM CNC plotter 

that operates through upcycled CD-ROM drives as its 

key movement components while costing little for 

production. Our target is building a simple CNC machine 

that performs precision drawing along with basic 

engraving operations and small automation routines 

through budget-friendly construction. The Arduino 

microcontroller serves as the power system which 

executes G-code commands and manages motors to 

obtain precise plotting. The research shows what 

repurposed electronic waste from obsolete devices can 

achieve when used to make operating machines. This 

document provides extensive examination of mechanical 

elements alongside electrical construction details and 

software configuration aspects. 
 

Index Terms— DIY, CD-ROM, CNC plotter, low-cost, 

Arduino, automation, G-code, open-source 

 

I. INTRODUCTION 

 

The CNC (Computer Numerical Control) systems 

operate as fundamental production tools throughout 

manufacturing facilities alongside creative fields in 

arts and design. The high price of these systems 

restricts their use mainly to professional applications 

since they exclude amateur artists and educators and 

small business operations. Energy- efficient 

microcontrollers branded Arduino combined with 

affordable electronic materials from discarded 

products enable the construction of functional low-

cost open-source CNC machines. 

The research describes how to develop a DIY CD-

ROM CNC plotter through recycling CD-ROM 

motors into main driving elements. This project 

develops an accessible CNC system which allows 

users to draw and engrave and perform basic 

automation tasks. The project demonstrates ways to 

transform obsolete CD-ROM drives into useful 

components that recycle e-waste while promoting 

environmentally conscious DIY electronics 

fabrication. The design details along with electrical 

system specifications and software design 

implementation for the CNC plotter are presented. 

The work includes an assessment of the machine's 

accuracy and performance capabilities. 

 

II. BACKGROUND AND MOTIVATION 

 

A. The need for low-cost CNC plotters 

Precise task automation within various industries 

depends on CNC systems for their ability to engrave 

logos and draw circuit diagrams and create printed 

circuit boards (PCBs). Commercial CNC machines, 

Building machines with CNC technology comes at a 

high cost since entry-level systems require prices that 

exceed hobbyists and educational institutions' 

spending abilities. 

The rising demand has led developers to focus on 

creating affordable substitutes which match traditional 

CNC systems' operational capabilities without 

applying conventional prices. 

The maker and DIY community adopts low-cost CNC 

systems to research automation concepts and robotic 

applications and exact manufacturing methods. 

Hardware platforms and operating systems used in 

these systems operate through Arduino 

microcontrollers coupled with no- cost G-code 

generation programs. The widespread availability of 
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CNC technology has created fresh possibilities for 

students to practice hands-on experimentation via 

affordable learning methods 
 

B. epurposing CD-ROM Drivers 

Electronic waste CD-ROM drives provide a 

commonly accessible supply of precision motors that 

users can convert to multiple DIY project uses. 

Brushless DC stepper motors function as the main 

components of these systems to accomplish precise 

motion operations. Improving cost- effectiveness and 

environmental stewardship emerges from using these 

motors as components within CNC plotters through 

their ability to repurpose outdated electronics. 

CD-ROM motors show capability to execute basic 

drawing and engraving operations even though they 

lack commercial CNC machine usage in standard 

applications. The project demonstrates how CD-ROM 

drives can act as the foundation for building an 

operational and inexpensive CNC plotter. 

 

III. METHODOLOGY 

 

A. Design Overview 

The DIY CD-ROM CNC plotter is based on a 

Cartesian coordinate system, a widely used framework 

for CNC systems, consisting of three orthogonal axes: 

X, Y, and Z. Two CD-ROM motors move the X and Y 

axes while a small servo motor operates the Z-axis to 

adjust the drawing tool elevation. The Arduino 

microcontroller functions as the operational hub which 

translates commands into motor directions distributed 

through motor drivers. 

The system enables users to operate several drawing 

tools including pens, markers and small engraving 

tools for diverse applications. Modularity built into the 

system enables straightforward exchange or 

adjustment of its components. 

 

B. Materials and Components 

To build the DIY CD-ROM CNC plotter, the following 

components are used: 

CD-ROM Drives: Two CD-ROM motors functioning 

across the X and Y axes become the main mechanical 

component since they integrate affordable cost with 

correct precision yet maintain appropriate dimensions. 

Thanks to stepper motors users can perform precise 

movements of the drive. 

Arduino Uno: The microcontroller functions as the 

system brain by receiving G-code commands from the 

computer which it then converts into motor movement 

instructions. 

Motor Drivers (L298N): Through L298N motor driver 

modules the stepper motors receive controlled current 

alongside regulated voltage. Through these drivers the 

Arduino sends instruction signals for regulating motor 

trajectory together with velocity parameters. 

Stepper Motors: Extra stepper motors improve 

accuracy and operational control primarily during Z-

axis adjustments. 

Z-axis Servo Motor: A passive servo motor operates 

as part of the Z-axis system to change pen and drawing 

device elevation throughout plotting operations. 

Rails and Bearings: Precision operation along axes 

relies on aluminum rails working with linear bearings. 

Power Supply: The system runs with a 12V DC power 

source which feeds energy to both the Arduino 

microcontroller and the motors. 

Drawing Tool: Users employ a pen or marker along 

with other alternative drawing tools while building 

their system. 

Define abbreviations and acronyms the first time they 

are used in the text, even after they have been defined 

in the abstract. Abbreviations such as IEEE, SI, MKS, 

CGS, sc, dc, and rms do not have to be defined. Do not 

use abbreviations in the title or heads unless they are 

unavoidable. 

 

C. Mechanical Design 

The plotter frame consists of lightweight but durable 

aluminum extrusions as its main mechanical structure. 

The X and Y axes travel parallel to one another utilibg 

separate rail systems while the Z-axis runs above the 

workspace. A CD-ROM motor functions via the X-

axis and Y-axis rails where pulleys attach motors to 

transportation carriage elements. 
 

A small servo motor operated from the Z-axis directs 

the pen's upward and downward motion. The servo 

controls the vertical motion above the carriage to raise 

or lower the drawing tool throughout the drawing 

process. Z-axis motion serves as a vital factor for tablet 

operations that require switching drawing tools or 

need to conduct engraving procedures 
 

D. Electrical Design 

The main electrical aspect consists of joining the 

stepper motors and servo to the Arduino platform for 
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control. The X, Y, and Z axes motor movement is 

controlled through the communication between 

Arduino and L298N motor drivers. The power supply 

delivers required voltage levels simultaneously to the 

Arduino hardware and the motors.Each motor 

accomplishes its operation through motor drivers 

which provide precise power and voltage conditions. 
 

A basic wiring structure exists where the Arduino 

transmits signals to motor drivers for them to control 

the motors. The Z-axis servo acquires its direction 

through direct PWM pin control from the Arduino to 

achieve exact movement output 

 

IV. SYSTEM OPERATION 

 

A. Control Software 

The CNC plotter runs through G-code programming as 

an integrated standard for CNC machine operation 

control. G- code programming generates instructions 

which determine machine motion across X, Y, and Z 

axes and custom parameters for tool modifications and 

speed settings. The control software accepts vector 

design files from formats including SVG or DXF 

before transforming this data into G- code to transmit 

it to Arduino for execution commands. 

The communication between Arduino and G-code 

commands is possible using Universal G-code Sender 

and other comparable software tools. Drawing tools 

follow programmed coordinates per G-code 

instructions as specified with command execution. 

The Arduino interpreter uses the sent instructions to 

operate the motors which results in delivering the 

intended drawing imagery to the work surface. 
 

B. Plotting Process 

The user starts by uploading vector graphics into the 

control application for processing. After design 

transformation to G- code format the software 

generates a sequence of movement instructions. The 

Arduino receives these commands through which it 

generates signals that control the plotter motors. 
 

Drawing tools move to horizontal then vertical 

positions through X and Y commands while Z-control 

determines their height level. Through motor 

operation the device moves while a servo system 

adjusts pen height to enable proper paper contact. 

Drawing operations keep running until the complete 

blueprint finishes. 

V. RESULT AND PERFORMANCE EVALUATION 

 

A. Test Designs 

The evaluation of plotter performance required testing 

through multiple design configurations. The plotter 

system demonstrated its capabilities with basic shapes 

like circles and squares together with more elaborate 

design patterns. The evaluation of test plot 

performance examined accuracy alongside precision 

and overall quality. 

The plotter generated reasonable accuracy results for 

fundamental shapes while showing minor precision 

inaccuracies in detailed designs. The plotting system 

produced consistent straight lines yet its performance 

deteriorated in curved sections and precise fine details. 
 

B. Accuracy and Precision 

Researchers checked the plotter's accuracy by 

comparing actual plotted designs to their original 

digital files. The experimental results indicate the 

plotter maintains high precision when it creates simple 

geometric forms. The mechanical tolerances within the 

CD-ROM motors along with frame flexibility caused 

accuracy to reduce slightly when dealing with 

advanced design variations. 

 

C. Speed and Efficiency 

To assess the plotter's speed researchers calculated the 

amount of time it needed to finish different test 

designs. Because CD-ROM motors produce limited 

torque at slow speed the plotter moves at a slower pace 

than commercial CNC systems. For minor design tasks 

the current speeds met requirements while bigger 

projects or urgent situations demand efficient motors 

alongside optimized path development. 

 

VI. CHALLENGES AND LIMITATIONS 

 

A. Precision and Stability 

Basic drawing applications suit the plotter yet the CD-

ROM motors possess restricted accuracy due to both 

mechanical construction flaws and motor imprecision. 

Equipping the device with a fixed structure would 

resolve the shaking behavior that distorts intricate 

diagram drawings. Precise drawing outcomes depend 

on frame upgrade and high premium motor selection 
 

B. Speed 

The plotters operating speed depends on the strength 

and characteristics of the CD-ROM drive motors. The 
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speed capabilities of commercial CNC plotters 

outpace basic personal options thus making them vital 

for large-scale or rapid production requirements. The 

system requires more powerful motors along with 

optimal motion planning algorithms to achieve 

improved speed operations. 

 

VII. FUTURE WORKS 

 

Several areas for improvement exist in this project, 

including: 

1. Motor Upgrades: The system will achieve 

enhanced speed alongside enhanced precision 

through using stepper motors with higher torque 

capabilities. 

2. Frame Reinforcement: Boosting frame 

mechanical stability decreases flexing while 

reducing vibrations which results in superior 

drawing quality. 

3. Software Optimization: New advanced motion 

algorithms would optimize the movement paths 

while lowering errors which will boost the system 

efficiency. 

 

VIII. CONCLUSION 

 

The DIY CD-ROM CNC plotter offers affordable 

accessibility to CNC technology exploration for 

hobbyists and educators as well as creative makers. 

This project shows that repurposed CD-ROM motors 

allow the development of operational CNC systems at 

a significantly lower price than purchasing equipment 

from commercial vendors. Future experimentation and 

efficiency enhancement reliably start from the existing 

system's foundation although precision limitations and 

speed remain present. 

Future technological progressions may enable users to 

develop this DIY system toward better accuracy and 

faster operation and more challenging applications. 

This project delivers practical access to CNC 

technology learning while fostering environmental 

sustainability through electronic waste reuse. 
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