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Abstract-USB driver controller is nothing but USB host ahd toncern of host is to pinpoint USB client. USE @ (ON-
THE-GO) empowers two USB gadgets to share data &atth other without requiring assistance of pcarg case, OTG
expose to be a kind of architecture in which imtereected nodes share assets amongst each otheutwitie usage of a
consolidate regulatory system. On second thought; @ropose the dual-role device (DRD), skillful fohctioning either
host or peripheral. The perfect charm of OTG ig th@st and peripheral device swap roles if sigaiftc Prior concept of
OTG, design of embedded host was formerly popuddrim universe of USB [14] building them exceptibsaited to
embedded environment than pc with its enormousuress, vast scope for drivers and application softw USB was
developed as quick fix to pc interconnectivity [1].

USB is super popular employment for data transfemfsystem/computer to another [1]. The appeattese products is
rising constantly with fame; there is obligatiorr them to impart both with USB peripherals and clisewith each other
when PC not available.

Traditional Host/ Peripheral

Fig.1 OTG universe

Index Terms: USB driver controller, USB O-T-G, embedded hogiact detection protocol (ADP), session requestopuait
(SRP), host negotiation protocol (HNP), USB drivaayice driver, computer application

1. INTRODUCTION

USB is a brand new type of I/O interface standamhpted ~ Originally we experience to gather the data frony a
by Compag, Microsoft, IBM, DEC and other compariies Machine or any application we use the serial comeation
1995[2,3] .USB is a flash drive data storage devitat Method. Fig. 2 shows a data logger system usinglser
includes flash memory with an integrated USB irteef ~COMMunication, in thispproach we have tassociate the
[17]. Few materials have been written on USB. Oh¢he ~ computer or laptop near by the application systemtfiat
prominent materials is the book written by Jan Amel We have to arrange unnecessary power supply to the
explaining in detail how USB works [15]. USB has computer as well as we have to designate someasuace
developed into one of the super popular interfaoe f for mounting of the computer, so the system becarnety
exchanging the data between a host PC and itsheedjs. @S Wwell as it's not easy to mount the computer gva
This idea prospered in the mid-1990s defining thbles, ~because of many conditions like whether or tempeeat
connectors and _ protocols used for  connection, theseé conditions can harm the computer, which requi
communication and power supply between computers regular maintenance. There is a lot similar cofgroivhich
electronic devices. USB has definitely replacecheety of ~ €nsemble on the transmission intermediate sudh@&PS,
earlier interfaces such as serald_parallel portsas well as GSM or by practicing alternative wireless protoctile

the device from the server, computer where alldidua from

69



International Journal of Research in Advent Technology, Vol.2, No.9, September 2014
E-1SSN: 2321-9637

the several machines is collected for the anajysisess. As connect to the application systems whose backugep t
well as using such systems in the remote fieldcisidly  analyzed data is necessary to be taken for the gtuigpose
challenging where the dilemma of network for theSzd#hd  or for the further processing. The USB On-The-Ga an
GSM model take place. Embedded Host Supplement to the USB 2.0 specificati
introduced three new_protocplattach Detection Protocol
(ADP), Session Request ProtocdlSRP) and _Host
Negotiation ProtocolHNP)[2]

2. ARCHITECTURE

Standard USB employs_a master/sldesign; in this system

a USB hostplays the role as a the protocol master, and a
USB 'Device' plays the role as the slave. The lgast can
schedule the configuration and data transtersr the link.
Data transfers cannot be initiated by the devibey tcan
only respond to requests given by a host.

Figure 1. Data Logger System .
Fig. 2 Data logger syst 2 - Architecture
Standard USB uses a master/slarehitecture; in this a
_ However on the other hand as per ourysp hostplays the role as a the protocol master, and & US
system architecture the USB embedded controlleris ‘pqyice’ plays the role as the slave. The Host ardp

portable device which can be easily mounted on any peqyle the configuration and data transéersr the link.
application system.USB is an easy to use interfawe the  pa¢s (ransfers cannot be initiated by the devibey tcan
developers and users point of view having advastageh only respond to requests given by a host.
as ease of use and accessibility [16]. As we haeal the
PIC microcontroller which is having implanted memor OTG throws a light on the concept that a 'Devicen
application system. It becomes very straightforwantl  changes the terminology. With OTG, a 'Device’ canhas
easy to take the back up from one of the machisey  ejther a 'Host' (acting as the link master) or eriffheral’
applying the pen drive to the USB embedded comtroDne  (acting as the link slave). The Device connectetht'A’
more advantage is this controller is user friendhd the gnd of the cable at start-up (known as the A-devioés as
person dealing with the device need not require theéne Default Host, while the 'B' end acts as the aDif
familiarity of the whole computer. In this, the dats  peripheral (known as the B-device).USB On-The-Go
transferred by compelling just one switch afterlgimg the  gescribes Host/Peripheral role swapping only ferdase of
pen drive.. We have favored PIC microcontroller bgiag 3 one-to-one connection where two OTG devices iaeetty
to the family of PIC24FJ128GB110. o connected. Role swapping does not work throughadsird
USB is most famapplication for the  hyp as one device will act as the Host and theradh the

data transmission purpose from a system or a canpat  peripheral until they are disconnected.
another. Today most of the devices that are m&@g in

the classic sense have a need to connect direotly ElSpecifications

peripherals. Printers can connect directly with eeas, for .

example, or mobile phones may need to connectetdJ®B USB OTG is part of a supplement to the UZSB) [6]
headsets. These non-PCs have the computing resotarce specification originally agreed upon in late 2001d dater
guide a USB host function, but they need to fumctio  revised [7]. The latest version of this supplemefgo
ways which is entirely different from standard Pa&sts. All  defines behavior for an Embedded Hedtich has targeted
the same they will provide host capability for ma$tthe  capabilities and the same USB Standard-A port bydelCs.

devices; it'sunreasonable to require them to support the full
range of USB peripherals. Super Speed OTG devices, Embedded Hosts and pesfiphe

A targeted host is only required to are supported through the USB On-The-Go and Emigedde
support the peripherals on its Targeted Periphasal There  Host Supplement [8] to the USBO specification.
are two categories of Targeted Hosts:

2.2 Protocols
A._EMBEDDED Hosts: A product that has a Standard-A
receptacle supported by a USB Host Controller. Etdbd The USB On-The-Go and Embedded Host Supplement to

: - the USB 2.0 specification introduced three new
Hosts have a particular set of targeted peripherats X
described in their targeted peripheral list(TPL). protocol$12,13,14], Attach Detection Protoco{ADP),
Session Request Protoc¢BSRP) and_Host Negotiation

B._OTG: Device that provides both host and peripheralml(HNP)'

capabilities over a single Micro-AB receptacle,caglined ADP allows an OTG device. embedded host or USHcde
in USB OTG & EHv2.0 to find or determine attachment or connection statuthe

So here with the help of PIC microcontroller we @yéng to .
prepare an embedded host. This can be connectest tat absence of power on the USB bus. It enables ba#rtion

70



International Journal of Research in Advent Technology, Vol.2, No.9, September 2014
E-1SSN: 2321-9637

based behavior and the possibility for a devicalisplay = USB OTG states two roles of devices: OTG A-deviod a
attachment status. It periodically measuring thgacdance OTG B-device. This term defines which side supptiesrer
on the USB port to check whether there is anotlesiiceé  to the link, and which is initially the host. TheTG A-
attached, a dangling cable or no cable. When ageham device is a power supplier, and an OTG B-device iower
capacitance is determined, this change should bge la consumer. The default link configuration is thatl@vice act
enough to indicate device attachment is detected #m A- as USB Host and B-device is a USB Peripheral. Tost h
device will provide power to the USB bus and loak f and peripheral modes may be exchanged later bygusin
device connection. A B-device will generate SRP wmit HNP. Because every OTG controller supports botlesrol
for the USB bus to become powered. they are often called "Dual-Role" controllers rathban
"OTG controllers".
SRP request host to start a session, the hosasegipower
bus for the peripheral, and the sessions commenstad. For IC designers, an attraction of USB OTG is the ability
Fig 3 shows the session between the host and theede get more USB capabilities with fewer gates. Thisanse
many gates to test and debug. Also, most gadgets toebe

-:_-I;Jst a Host, or just a Device. OTG hardware desigmges

Il of these controllers into a single.
USB OTG devices are backward-compatible with USB 2.
[13] (USB 3.0 for Super Speed OTG devices) and will

Fig. 3 Sesson request behave as standard USB Hosts or Devices when ctathec
protocol(SRP) to standard (non-OTG) USB devices. The main exoaps
that OTG hosts are only required to provide enopglver
HNP starts as a host and interrogates the periphra for the products listed on the TPL, which may orymat be
peripheral is device, then it remains host and virsa that enough to connect to a peripheral which is noedistA
is if the peripheral is host then it becomes devigg.4 powered USB hub may sidestep the issue if suppaitex
shows the HNP session this will then provide its own power according fther the

USB 2.0 or USB 3.0 specifications.

Peripheral

JUSB IMPLEMANTATION

USB ]usnpom
L o e gy R

Fig 4. Host Negotiation Protocol(HNP) session

POWER MICRO
One of the important SUPPLY E> vr:cﬂ\TRcrLLER<::I
functions of HNP is to accommodate users who hav PICAEI1SCEL10
connected the A and B devices in the wrong dirediio the
task they want to perform. For example, a printer i LED|¢q C: KEYPAD
connected as the A-device (host), but cannot fancéis a
host for a particular camera, since it doesn't tstdad the
camera's representation of print jobs. When thaheca
knows how to talk to the printer, the printer wile HNP to
switch to the slave role, making the camera the twshe
printer so that the user's pictures will get prihtgithout
juggling cables. The USB On-The-Go and Embedded Hos
Supplement to the USB 3.0 specification introduge a
additional _protocql Role Swap Protocol(RSP). This
achieves the same purpose as HNP (i.e. role swgppin The
extending standard mechanisms provided by the USB 3
specification. Products following the USB On-The-@&id
Embedded Host Supplement to the USB 3.0 specificati
are also required to follow the USB 2.0 suppleniardrder
to maintain backwards compatibility.

BLOCK DIAGRAM OF USB DRIVER CONTROLLER

Fig4: Block diagram of USB Driver Controller.

block diagram comprises of the following:
Microcontroller, LCD display, keypad, USB interfaead
USB client (pen drive), LED. Microcontroller is theart of
the embedded controller system which we are gommg t
design. We have used PIC24FJ128GB110 microcontralle
design the embedded controller. This microcontrolias
USB interface and can be act as USB host.

2.2.1 Deviceroles
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16x2 LCD display is used to
show the status of the data being sent to the pga filom
the microcontroller memory which is inputted by #eypad
which is interfaced to the microcontroller. LED used to

Thus USB controller will control the communication
between the host controller and the USB devicesutyin
HAL function calls. Lastly, this operation results the
application in the reverse order after a driver fiashed

indicate the dataflow or the operations done by thevith the I/O operation

microcontroller. When we give any input from theygad,
that data will be stored in the microcontroller nwggnin the
form of a file.

Then when we connect the pen drive to the USB ehdd
controller the data will be sent to the pen drileis transfer
of data is the main purpose of our USB embeddetraiter
(USB host). This transfer of data is done by thehoe of
file handling, as we have programmed the microadetr
for this particular operation. The entire code ritten in the
embedded C language. A 5V power supply is giveth&
microcontroller by a power supply connected extiiyna
Reset pin is also connected to the embedded clantitol
reset the microcontroller as well as LCD display.

Software- In our project we are going to write our code in
embedded C in MPLAB X which runs on Windows® OS,
MAC® OS and Linux. The below is the algorithm fdret
implementation of the above idea when developesaritit.

»  Start the application machine.

» Power on the circuit.

» Insert the USB client (pen drive) in the USB slot.

 When USB gets detected press reset button.

 Remove USB client (pen drive) from the kit.

e We can read the log file for analysis using

computers.

4. DEVELOPMENT OF USB DEVICE DRIVER

USB devices are having some interfaces [2, 9, [Hl}he
USB protocol, here the interface is made up of mler of
endpoints representing a basic function and is afsich an
object USB device driver controls. In this papershown in
Fig. 5 the interaction of USB driver with appliaati kit.
Here the 1/0 operation of a user mode program wanssy,
read or collect some data from a device can berithescas
follows [8, 9, 10].Firstly it calls for windows apgation
programming interface (API) to create file to optre
device and create the connection to the devicéhdnnext
stage then the subsystem module implements this b&PI
invoking some platform-dependent system servicerfate
to reach a kernel-mode routine.

Then the 1/0 managélf surround the
device driver and then it will create an IRP acawgdo the
request information applications will interact witie device
and which passes to an entry point in some devioerd
I/0 request Packet (IRP) embodies and calls contrdé to
create an IRP (I/O request Packet) with an 1/O rcbrode
and then calls driver to send the I/O request RatR®) to
the USB bus driver.

The USB bus driver subdivides USB request Block BYR
into packets, conveys to the USB bus and sends thehe
USB host controller driver. Drivers even though @xe in
kernel mode and can therefore talk directly torthardware
using facilities provided by the hardware abstactiayer
(HAL) to access the hardware.

Application

WO System

i

MNor-Block File System
Device Driver {dosFs, rawFs)

USE Mass Storage F
Class Driver
(Block driver)

USBD Host Driver WxYorks
USE Stack

USE Host Contreller

I}

USE Devices

Fig.5taérmaction of usb driver
with application
The advantages of the above kit when developedaare

follows )
> It can be used for remote areas where installatfon
pc is not possible.

» Power is saved as we don't need to supply any

extra power supply to the pc.

» Also space is saved as there is no need to allocate

any special space.

> 1t is a(PortabIe device, and thus can be easily
mounted on any application.

» It does not require maintenance.
» They are not expensive.

They don’'t have limitation like the range of the

device from the server computer as in case of

Bluetooth, Zig-bee, GSM, and GPS.

5. RESULT

We have prepared USB driver controller using edded
C which acts as USB host shown in fig. We are tyio
develop the best driver circuit helpful in data dow in
various industries. The communication betweenmntland

host was completed through USB medium. The circuit

requires lower cost than computers for its use.aAimed a
lot of knowledge on micro-controllers, a deeper lgacer
view of the architecture, ports & all other funct# blocks
was achieved. We did a lot of research on USB dsjwdSB

host and client and also on USB OTG technologi%'e had
a peek look at all simple functional parts of theject like

the crystal oscillator, reset circuit and their ag.

72



International Journal of Research in Advent Technology, Vol.2, No.9, September 2014
E-1SSN: 2321-9637

[5] » On-The-Go and Embedded Host Supplement to the
USB 2.0 Specification Revision 2.0 plus ECN and
errata, July 14, 2011

6] USB-On-the-Go-Specification SettleHieise.de, Heinz

Heiseld®d i

[7] On-The-Go and Embedded Host Supplement to the
USB 3.0 Specification Revision 1.0, July 1, 2011

[8] Gereaux, Dean A. USB Device driver. Journal of dr.
Dobb, vol. 29, no.4, pp. 60-64, April 2004

[9] Y. P. Su The design of WDM driver based on USb bus.
Journal of computer knowledge and technology, Ng. 3
pp. 142-144 , 2005

[10]Nadolny, Jim, Kelly, Kieran. USB interfaces and EMC
Journal of compliance engineering, vol. 16N.4 pi05

Fig. driver controller using embedded C 1999

6. CONCLUSION [11]Compaq, Hewlett-packard, Intel , lucent, . universa

The purpose of the pobjis to create a serial bus specification 2.0. Implementers Forud@®
USB driver controller which acts as host and helps [12]"Universal Serial Bus Revision 2.0 specification”.
peripheral to gather data from several applicatiditss Universal Serial Bus Micro-USB  Cables and
system will be deployed in industries such as tzgger Connectors Specification. USB Implementers Forum,
where mounting of a computer is not possible. Gnauit Inc. 4 April 2009.

will help in reducing the overhead cost and maiatexe
which is usually required for the installation afnaputer.
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7 FUTURE SCOPE [17]Chapter 13. USB Devices Written by Nick Himba_
We have dise IC Modifications for handbook made by Murray Stokely

PIC24FJ128GB110 which is having 16384 bytes data
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it for industrial purpose for data logging. Withetinelp of g ———"—
this microcontroller IC family we are planning toepare a
universal driver circuit which can be used in vaso
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