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Abstract— Graphene has attracted the attention of many 

researchers in recent years. Its outstanding properties such as 

mechanical strength, thermal conductivity, ultra-high 

mobility, and transparency make it attractive for use in 

electronic devices. This paper describes a novel method to 

fabricate graphene based earphones by laser scribing. The 

earphones have been used in wireless communication 

systems. A wireless communication system was built based 

on an ARM board. Voice from a mobile phone was 

transmitted to a graphene-based earphone. The output sound 

had a similar wave envelope to that of the input; some 

differences were introduced by the DC bias added to the 

driving circuit of the graphene-based earphone. The 

graphene-based earphone was demonstrated to have a great 

potential in wireless communication. GSM model is used for 

wireless communication. Accelerometer is used for motion 

sensor. 
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I. INTRODUCTION 

A headset combines a headphone with a microphone. 

Headsets are made with either a single-earpiece (mono) or a 

double-earpiece (mono to both ears or stereo). Headsets 

provide the equivalent functionality of a telephone handset 

but with hands-free operation. They have many uses 

including in call centers and other telephone-intensive jobs 

and for anybody wishing to have both hands free during a 

telephone conversation. 

Headsets are available in single-earpiece and 

double-earpiece designs. Single-earpiece headsets are known 

as monaural headsets. Double-earpiece headsets may support 

stereo sound, or use the same audio channel for both ear-

pieces. Monaural headsets free up one ear, allowing 

interaction with others and awareness of surroundings. 

Telephone headsets are monaural, even for double-earpiece 

designs, because telephone offers only single-channel input 

and output. For computer or other audio applications, where 

the sources offer two-channel output, stereo headsets are the 

norm; use of a headset instead of headphones allows use for 

communications (usually monaural) in addition to listening 

to stereo sources.  

Virtual surround headsets feature ear cups that cover 

the entire ear. This type of headset uses only two discrete 

speakers, one on each ear cup, to create surround sound. 

Virtual surround headsets tend to have higher-end driver 

components which experts and consumers believe to be more 

durable, as well as have larger speakers which deliver more 

powerful and dynamic sound quality. Virtual surround 

headset achieves surround sound by using external or internal 

pre-amplifier or mix-amplifier modules, as well as several 

different algorithms, to convert stereo or surround sound 

signals into surround sound. The sound is divided and 

sectioned so as to deliver it in such a way that it creates an 

auditory landscape, thereby producing surround sound. 

II. PROBLEM DEFINITION 

 
Fig. 1: Communication through graphene based earphone 

Figure 1 shows a schematic diagram of our system. The 

graphene-based earphone is the receiving side of the system. 

The output signal is amplified by power amplifiers. An ARM 

was selected as the control part, which controls the 

communication between the user and the graphene-based 

earphone with the help of the GSM module. This structure 

enables the graphene-based earphone to emit user’s voices. 

III. BLOCK DIAGRAM 

 
Fig. 2: Block Diagram 

A. LPC1768 

The LPC1768 is an ARM Cortex-M3 based microcontroller 

for embedded applications requiring a high level of 

integration and low power dissipation. The ARM Cortex-M3 

is a next generation core that offers system enhancements 

such as modernized debug features and a higher level of 

support block integration 

B. GSM Model 

A GSM modem is a wireless modem that works with a GSM 

wireless network. A wireless modem behaves like a dial-up 

modem. The main difference between them is that a dial-up 

modem sends and receives data through a fixed telephone line 

while a wireless modem sends and receives data through 

radio waves. Like a GSM mobile phone, a GSM modem 

requires a SIM card from a wireless carrier in order to operate.  

C. Accelerometer 

Vibration Sensor the ADXL335 is a small, thin, low power, 

complete 3-axis accelerometer with signal conditioned 

voltage outputs. The product measures acceleration with a 

minimum full-scale range of ±3 g. It can measure the static 

acceleration of gravity in tilt sensing applications, as well as 

dynamic acceleration resulting from motion, shock, or 
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vibration. The user selects the bandwidth of the accelerometer 

using the CX, CY, and CZ capacitors at the XOUT, YOUT, 

and ZOUT pins. Bandwidths can be selected to suit the 

application, with a range of 0.5 Hz to 1600 Hz for the X and 

Y axes, and a range of 0.5 Hz to 550 Hz for the Z axis. 

IV. FLOWCHART 

 
Fig. 1: Flowchart 

V. RESULT 

The performance of the earphone was tested by setting a 

source frequency and a target frequency. A person spoke 

loudly into a mobile phone, and his voice was recorded by a 

microphone. On the other end of the communication 

connection, the sound output from the ARM board was 

recorded by a similar microphone 
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