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ABSTRACT 
In the digital world the popularity and use of the 

Universal Serial Bus (USB) storage device is very vast. 

But USB needs a host usually a PC to initiate and 

mediate communications between two USB storage 

devices. It is not always possible to carry such a large 

size device to the particular location. So the system is 

designed which is more compact to carry anywhere. In 

this project, the file (such as .docx, .pdf, .jpg) is selected 

from one USB device using touch screen with display and 

transferred to another USB device using ‘copy paste’ or 

‘cut paste’ option. USB host controller (VNC1L) chip is 

used along with a microcontroller ARM LPC 2148 in 

UART mode. The host controllers consists two USB ports 

and are controlled through a microcontroller. This will 

eliminate the need of host computer and also saves 

power. This system is very cost effective. 

Keywords: USB device, data transfer, portable, power 

saving 

 

I. INTRODUCTION 
In the modern digital world USB devices have 
become the popular choice for all as a portable 
device. USB devices maximize the capacity and the 
speed of data transfer from a place to other. But the 
disadvantage of these devices is being a portable 
device and thus to copy or move data from one USB 
device to other is impossible when there is no 
computer or laptop is available. Even though the 
computer or laptop is available then there is some 
time required to boot it up properly, then any one is 
able to transfer the data between USB devices. If 
data transfer is the only purpose for doing this then 
it seems very time consumable and wastage of 
power. So to provide a solution to this problem a 
system has been designed which can transfer data 
between USB devices. In this system VNC1L host 
controller is used along with a microcontroller. 
VNC1L provides the platform to allow the 
controller to host the USB devices. VNC1L consist 
two USB ports and this host controller is controlled 
through a microcontroller. VNC1L operates in 
many modes and support many firmware. VNC1L 

host controller interfaced with a microcontroller in 
UART mode. It supports three different modes 
UART, SPI, PARALLEL. Mode can be selected by 
making different combination of the pins. The user 
can see the data on LCD and control the various 
operations using keypad. When there is data 
transferring between the USB devices the blinking 
rate of LED‟s is high, when there is no traffic then 
LED‟s stop blinking.  
 

II. EXISTING WORK 
Tiwari & Motghare have explained the 
methodology for transferring data from one USB 
device to another USB device. This project contains 
VDIP2 module which contain the VNC1L chip 
which transfer data between two USB devices. 
VNC1L chip acts as host controller for the USB 
devices. VNC1L chip runs on different application 
oriented firmware, out of which VDFC firmware is 
used for connectingthe USB devices to VDIP2 
module. USART communication of ATmega16 
microcontroller (monitor) has been used to 
control/command VDIP2 module. Here, 
microcontroller acts as a master and VNC1L as a 
slave. VNC1L can support UART, SPI and FIFO 
protocols.One of the modes of communications can 
be chosen from them. UART is used here as a mode 
of communication between monitor and the module. 
The limitation of this system is that it can only be 
used for the USB devices up to 2 GB capacity. The 
detailed description about VDIP2 and VNC1L can 
be found.  
Gawali& Kale suggested a method for transferring 
the data between two Pen drives;the project enables 
data sharing between mobiles and pen drive directly 
without using of computer or laptop. The 
projectcontains a microcontroller ARM 7, USB 
controller device VNCIL to interface two pen drives 
up to 2 GB only. VNCIL IC is a bridge between two 
USB devices and ARM7 microcontroller.In this 
project, a user has to insert the first pen drive in the 
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master USB port. Then the ARM controller reads 
the data from pen drive using SPI protocol and 
display contents list on 20*4 LCD. After this a user 
needs to insert another pen drive in slave USB port. 
The ARM controller reads the data of this pen drive 
as well and displays the contents on 20*4 LCD. 
From the menu screen the user can 
select/copy/cut/paste the data files from the master 
pen drive to the slave pen drive using matr ix 
keyboard. Future plans of this project are to use 
touch screen in place of matrix keypad and LCD. 
Tripathy& Sharma described antechnique to use 
Bluetooth technology to transfer data between two 
USB devices. The projecttransfers data between two 
pen drives or from mobile phone to pen drive by 
implanting or embedding small blue-tooth device on 
the pen drive itself. The project consists of 
Bluetooth as a communicating device with the other 
Bluetooth enabled device to build a path defined by 
ISM band and connect it to transfer the data 
between the pen drives. The Bluetooth of a laptop 
or cell phone will find the Bluetooth zone of that 
attached flash drive and auto connects with it. In 
this project there is lack of LCD in the Bluetooth 
enabled pen drive. After the final setup of the 
connection, the microcontroller along with the 
Bluetooth chip initiates the sharing of data between 
these two USB devices. For the purpose of read and 
write operation, the project uses a small CMOS 
battery to give the electric charge to the flash drives 
and the controller to work properly. Main limitation 
of this proposed method is the data transfer speed 
which is 1.5 Mb/s. Future plans are to interface 
Display Screen in the pen drive and increase the 
transfer speed. 
 

III. HOW USB DEVICE WORKS? 
USB device has four tracks which have following 
functions: 

Table 1: Track function for USB device 
Track 
No. 

Track 
Name 

Function Description 

1 +V +5V 

2 D+ Data reception 

3 D- Data Transmission 

4 GND Ground 

From the above table, it is clear that there are two 
separate lines for transmission and reception of the 
data because USB connector based interfaces are 
susceptible to noise and hence the signal is sent in a 
differential form through data+ and data- pins. 
Remaining two lines or tracks are used for power 
supply. 
 

IV. IMPLEMENTATION DETAILS 

ARM (LPC 2138): 
It is the heart of the system. It is important unit of 
the system because it reads data which we 
programmed and stored into its ROM, and then it 
executes it and controls the Display as well as 
Vinculum VNC1L Embedded USB Host controller. 
When key is press it read the data from source pen 
drive and writes to destination pen drive.  

 

LCD Display: 
Frequently, a C program must interact with the 
outside world using input and output devices that 
communicate directly with a human being. One of 
the most common devices attached to an ARM7 is 
an LCD display. Some of the most common LCDs 
connected to the ARM7 are 16x2 or 16x4 displays. 
This means 16 characters per line by 2 lines and 16 
characters per line by 4 lines, respectively. It 
displays events taken into microcontroller step by 
step alphanumerically. So it is convenient us to 
know what is currently running in the system. It 
displays the start and finish of the data transfer.  

 

Touch Screen Pad: 
Resistive touchscreen displays are composed of 
multiple layers that are separated by thin spaces. 
Pressure applied to the surface of the display by a 
finger or stylus causes the layers to touch, which 
completes electrical circuits and tells the device 
where the user is touching. 

 

VNC1L Chip: 
The VNC1L is the first of FTDI‟s Vinculum family 
of Embedded USB host controller integrated circuit 
devices. Vinculum can also encapsulate certain 
USB device classes handling the USB Host 
Interface and data transfer functions using the in-
built MCU and embedded Flash memory. When 
interfacing to mass storage devices, such as USB 
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Flash drives, Vinculum transparently handles the 
FAT File Structure using a simple to implement 
command set. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Fig.1 Block diagram of the system “Data transfer 
between two devices without using PC” 

 
It recognizes the input peripheral as host or slave 
according to firmware loaded in it. The sub module 
physically interfaces with the USB flash drives and 
is responsible for converting raw data and 
information to their proper NRZI encoding as 
specified by the USB technical specifications. 
Further-more, the sub module is capable of 
encoding or decoding the incoming NRZI data from 
the USB flash drives and forwards it to their 
respective sub modules for further processing. It 
handles all types of transfer between source and 
destination. We have USB Host controller which 
has two independent USB 2.0 low speed/high speed 
USB Host ports. Individual ports can be configured 
as host or slave.  
 

USB Connectors:  
There are two types of USB connector are available 
in market, here we use a Type-A USB connector 
which is more popular use in almost all application. 
Another reason to use it is USB flash drive has 
Type-A USB male connector. 
 
 

 
Fig. 2 Pin diagram of USB host controller VNC1L 

 

V. DETAILED WORKING 
When system turns on, microcontroller asks to 
connect master USB device (drive A). After 
connecting drive A, system asks to connect slave 
USB device (drive B). When both USB devices are 
connected then microcontroller reads the files from 
master USB device through USB host controller 
and display it on the LCD. The LCD indicates three 
files at a time. If there are more than three files 
present in the USB device then to see that files there 
is option available to move the page or to chane the 
page (PM). By selecting „PM‟ option using touch 
screen, user can see all the files present in the 
master USB device. 
To select the file to transfer in another USB device, 
select one of the number on 
which the file which is to be transferred is present. 
For example, if the file which is user want to 
transfer in the another USB deviceis present on 
second row of the LCD then select option „2‟ by 
using touch screen because the file manager 2 holds 
the file which is present on the  
second row of the LCD.  
After selection of the file the microcontroller 
displays the menus „Copy paste‟, „Cut paste‟, 
„Delete‟, „Cancel‟. For the transfer of the selected 
file to the slave USB device user can choose either 
„Copy paste‟ or „cut paste‟ option using touch 
screen. If user wants to delete the file then third 
option is „Delete‟ and to cancel the operation user 
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has to select fourth option „Cancel‟ by using touch 
screen. The work flow of the system is shown in  
the following flow chart: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2 Working flow chart for Data Transfer between 

two USB devices without using PC 

VI. RESULT 
Following table shows the comparison between the 
time required to transfer thedata by using PC and 
without using PC: 
 

Data size  Transfer time 

(Using PC) 

Transfer time 

(Without using 

PC) using the 

designed system 

Video (930 MB) 3 Minutes 4 Minutes 20 

Second 

Text file (82.6 

KB) 

1 Second 3 Second 

PDF document 

(1.23 MB) 

0.5 Second 3 Second 

Images (1.15 

MB) 

1 Sec 2 Second 

Images (1.21 

GB) 

7 Minutes 30 

Seconds 

About 10 

minutes 

By observing above table, we can say that the time 
required to transfer the file by using PC and without 
using PC i.e. using the designed system in nearly 
equal. There is no more time difference as the full 
speed transfer rate of both the system is same i.e. 12 
Mbps.  
 

VII.CONCLUSION 
By observing above results and discussion, it can be 
concluded that, the designed system “Data transfer 
between two USB devices without using PC” works 
as good as PC for the data transfer. As there is no 
more time difference between times, required to 
transfer the data using PC and time required to 
transfer the data using designed system nothing but 
without using PC. 
The designed system provides different options to 
transfer the data like „cut paste‟ and „copy paste‟. It 
also provides one more option „delete‟ which allows 
us to delete the file without transfer. 
Some other advantages includes power saving, time 
saving, easily portable and handy. It shows the file 
name with extension (e.g. .pdf, .jpg, .pptx etc.) But 
one disadvantage is that we can only transfer the 
file, but cannot read the file or open the file. 
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