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Low-Power Rail-to-Rail Operational Amplifier using CMOS

 Anand Kumar Singh
Department of Electronic and Communication Engineering, 

Institute of Technology and Management, 

Meerut UP (India)

Email:   anand0325@gmail.com

A B S T R A C T

A low power CMOS rail to rail op-amp, we realize in SCNO180nm technology. Under 1.8 power supply 

voltage, a constant trans-conductance is ensured for the whole common-mode input range. The class AB 

output stage also has a full voltage swing. The circuit provides a gain bandwidth of 19.9-MHz and a DC 

gain of 86 dB. The input transistors operate in weak inversion, which have big g /I  value, so the power m d

consumption is reduced.

Keywords: DAC, ADC, Op-Amp, GBW

1. INTRODUCTION

Wireless communication from the second generation (2G) to 3G, many communication standards, such 

as GSM, TD-SCDMA, WCDMA and CDMA2000 will co-exist for a long time., the reconfigurable radio 

frequency integrated circuit (RFIC) and broadband data conversion circuit facing multi-standard and 

multimode wireless communication is very important. For the key part of this circuit, i.e. the RF front-

end transceiver, the often taken structure is the zero-intermediate frequency scheme, as there is no 

image-rejection problem, and consumes less power.  The operational amplifier (Op-amp) we proposed is 

suppose to be used between the down converter and the second stage ADC in the receiver end, and 

between DAC and the up-converter in the transmitting end. As the Op-amp has both input and output 

dynamic range rail-to-rail, we can lower requirement for ADC and DAC, thus to improve system 

performance. Also, battery powered device for communication such as cell phones drives IC to the low 

power.  In this case, designing low-power That is, rail-to-rail. To ensure this, the minimum supply 

voltage should be Op-amp becomes the fundamental job of designing low-power analog and mixed 

signal systems. To reach the rail-to-rail amplitude, the input stage and the output stage should be 

designed respectively. 
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We can optimize the input stage constant-g  operation by controlling of the total input current. In fact, as m

we know, in bipolar process and in MOS weak inversion, the g  is proportional to the current, while in m

MOS strong inversion it is proportional to the square root of the current..For the high supply voltage, 

there are some ways to make g  constant. One of the often used ways is 1:3 current mirror. Our main goal m

is to realize a constant g  input stage and a rail-to-rail output stage for a low-power operational amplifier. m

This has been achieved by the current-switch transcondutance control circuit in the input stage and the 

improved class AB in the output one. The paper is organized as follows.  The input and the output part 

will be introduced and analyzed results are verified.

2. PROPOSED METHOD

The basic equations and parameters are described below. These design main parameters are: , phase 

margin (M ), gain-bandwidth product (f ), load capacitance (C ), slew rate (SR), input common mode Ф GBW L

range (ICMR), In this circuit replacing the current source and uses PMOS active load.

Using formula in current and resister and accepted ratio

Figure1. The input range of complementary differential pair

The equations for determining the various Op-Amp characteristics can be shown as follows:

1. Gain and Bandwidth

According to the equivalent circuit shown in Figure 2 under typical conditions

Journal of Wireless Communication and Simulation (Volume - 12, Issue - 1, Jan-Apr 2024 )
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However, a main shortcoming of a rail-to-rail structure is that its total trans conductance will change. 

That is, when the input voltage can make both pairs on, its total trans conductance will be twice of that 

when only either pair is on. This will bring to the change of the loop gain and thus cause distortion. 

What's worse? It will decrease phase margin and make the Op-amp unstable

As the transistors in the proposed circuit work in weak inversion, their trans conductance are pro- 

portional to the currents in them

g I /2n V +I /2n V        ( 18)mi  weak = p p T n n T

Where, Ip and In are the current in the PMOS and NMOS pair, np and n  are slope factors of the weak n

inversions. V  is the thermal voltage. So, to make gm constant, we can tune the current within the input T

range

Figure.2.Current switch Trans Conductance Control Circuit,

As can be seen from Equation (18) and Fig. 2, we set V  voltage to be 0.9 V. When the input voltage is bias

low enough, pMOS differential pair M1 and M2 are on while NMOS differential pair M3 and M4 are off. 

Then, I  will come through M1 and M2, I  will come through M15 and M16, and so the total gm will beb1 b2

g g Ip/2n V        (19)m = mp = p T

When the input voltage is high enough, NMOS transistorsM3 and M4 are on while PMOS transistors M1 

and M2 are off.Ib1 will pass through M13 and M14 while Ib2 though M3 andM4, thus the total gm will 

be

g g  I /2n V          (20)m = mn = n n T

When the input voltage is in the middle range, both pairs are on, the current switch M13, M14, M15, M16 

will take away some of the current from Ib1 and Ib2, thus the total gm will be

g g g =  I /2n V + I /2n V       ( 21)m  = mp+ mn p p T  n n T
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Suppose the input voltage is 0.9 V, here M1~M4 will take1/4 of the tail current, the expression will be

g I /4n V + I /4n V       (22)m  = p p T  n n T

To have gm constant, we should modify transistor size to Make

Ip/n I /n (23)p  = n n

Here the input stage delivers a constant output current to the summing circuit, which consist a high-

swing current mirror(M5-M8) and common-gate stage (M9,M10).Gain can be improved by raising the 

tail current, however, to make sure input transistors are in weak inversion, the width and length of input 

transistors should be improved which at the same time can lower the offset of the circuit

B- output stage-

In this work, output stage takes the improved feed-forward class AB circuit. For this circuit as shown in 

Fig. 3, M27 andM28 are the output part. M19 and M20 form a class AB control circuit. Points A and B 

have a small DC voltage, which can make sure that output transistors will not both be off thus to avoid 

cross-over distortion., we know

           V +   V =   V   +    V   (24)gs19      gs27   gs22   gs23

             V +   V =   V   +    V  (25)gs20      gs28   gs25   gs26

Let M19 and M22, M20 and M25 have the same size, thenVgs27 = Vgs23, Vgs28 = Vgs26. 

The quiescent current can thus be expressed as

Iq = W/L /W/L I                      (26)27 23  21

Here we suppose the currents in M21 and M24 are the same, and the following equation is satisfied

(W/L) /(W/L) =(W/L) /(W/L) =(W/L) /(W/L)27 28 23 26 22 25

=(W/L) /(W/L)                          (27)19 20        

To make the quiescent current stable, M29 and M30 were added as floating current source, so as to bias 

the class AB control circuit. Here M29 and M30 has two parts to play, one is

Journal of Wireless Communication and Simulation (Volume - 12, Issue - 1, Jan-Apr 2024 )
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 Figure.3The improved output structure with floating current source

to compensate the affect of voltage source, as they are the same structure of M19 and M20. In this way, 

PSRR of the circuit can be improved. The second is to make the quiescent current stable, less affected 

by the common mode input voltage

.The whole circuit can be seen in Fig. 4.

 

From Fig. 4, we see that the cascaded Miller frequency compensation method was used. Compared to 

the classical Miller compensation, this method shifts the non-dominant pole to higher frequency

Fig-4 The proposed op-amp circuit

Journal of Wireless Communication and Simulation (Volume - 12, Issue - 1, Jan-Apr 2024 )
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3. SIMULATION RESULT

Based on the proposed circuit in Figure.3 Op-Amp has been designed  180nm CMOS technology. The 

Op-amp is currently being fabricated in SCNO. So only the post simulation results will be presented 

here. Fig.4  presents the simulated results of for Vdd=1.8V. The process parameter and the electrical 

specification of CMOS op-amp for 180 nm CMOS technology are tabulated in the Table I and Table II 

respectively. Fig. 6 shows the frequency response of the Op-amp for different Vi, cm values. The DC gain 

(Av0), gain band width product (GBW), and phase margin (PM) better than 99.2 dB, 16.6 MHz and 65.3° 

respectively has been achieved. Form Fig.6 we can also see that the GBW and PM of this Op-amp remain 

almost independent of Vi, cm.

Load capacitance: C (pF)L 10

Miller compensation capacitances: C (pF)C 3

Supply voltage +1.8 V

Table 1- Electrical specification of cmos op-amp

2µ C /2: NMOS (A/V )ox 173.9

2µ C /2: PMOS (A/V )ox 35

Vthpmin(volt) 0.37

Vthmax(volt) NMOS 0.5

ICMR(Volt) 1.3

Vdd(volt) 1.8

1-AC RESPONSE

Through AC response we can simulate the schematic to find out the bode plot and phase plot.

In Figure 7, a bode plot and phase plot for 1.8 V, 27° C and C = 5pf is shown. As can be seen, the open L 

loop gain is 62.05 dB, and a phase margin is -13.69°. The unity gain bandwidth is 17.15 MHz and f band 

width is 1.74 KHz

Journal of Wireless Communication and Simulation (Volume - 12, Issue - 1, Jan-Apr 2024 )
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     Figure 5.Frequency Response Plot with C =5pfL

1-phase and gain margin of Op-Amp -phase and gain margin-fig 8 shows that   phase margin is 

41.6deg and gain margin is 75.6db after simulation in applied voltage 1.8 and gain  83.67db and 

phase 136.6deg.

Figure6. phase and gain margin of Op-Amp 

Journal of Wireless Communication and Simulation (Volume - 12, Issue - 1, Jan-Apr 2024 )
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Table 2 

Simulation Results  rail to rail  class AB  control  cmos Op-Amp (180nm Technology)

Specifications
Simulation 

 results

DC gain (dB) 86
GB (MHz) 19.9

Phase margin 153.3
Gain margin 68.6
CMRR (dB) 180.8
ICMR (V) 0.9

Slew rate (V/µS) 11.2
Power dissipation(µW) 99.4

I (µA)D5 11.8

I (µA)DL 60.1

Load capacitance (pf) 5
Supply voltage (V) 1.8

4. TEST AND MEASUREMENT

To determine the dc gain improvement provide by the introduce structure. We have realized two stage 

Op-Amp in 180 nm CMOS technology. In the figures 5 we have simulate it to calculate the transient 

response, fig-6 shows DC gain, fig-7 phase and fig 8 shows gain margin and phase margin In table 3 we 

simulate the proposed Op-Amp at 180 nm and measure the performance. By the proposed structure we 

got excellent result of dc gain and Slew rate. If it is less than the simulated one (not totally realistic, 

because technology dispersion are not taken into account) dc gain and GBW shows increase DC gain 

decrease GBW frequency .then I say that yet increase  bandwidth of op-amp then balance DC Gain , good 

being to amplifier. if increase frequency then these amplifier work at oscillator .so we have to balance 

condition in both. We do not have yet the simulation result for the Op-Amp realized at 180 nm with 1.8 V 

V .DD

5. CONCULATION

We simulate the proposed Op-Amp at 180 nm using cadence virtuous and measure the performance. By 

the proposed structure we got excellent result of dc gain and Slew rate. If it is less than the simulated one 

(not totally realistic, because technology dispersion are not taken into account) dc gain and GBW shows 

increase DC gain decrease GBW frequency. Then I say that yet increase bandwidth of op-amp then 

balance DC Gain , good being to amplifier. if increase frequency then these amplifier work at oscillator 

.so we have to balance condition in both

Journal of Wireless Communication and Simulation (Volume - 12, Issue - 1, Jan-Apr 2024 )
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A B S T R A C T

The mobile technology has changed the way one connects and interacts with the world. The paper 

defines what the Mobile Technology (MT) is, how the traditional library services are now moving to 

mobile library information services. . A library may reach the remote users effectively by adopting of 

mobile technology in its services. Now users expecting, or preferring, to do things online that would 

previously have required a visit to the library in person.  The objective of this paper is to shows the 

major library and information services provided by using mobile technology to satisfy the information 

needs of variant users. The paper discusses important mobile devices in library and information

services. What are the pros of using this technology in libraries? The paper highlights an introductory 

view about library and information services on mobile devices. It attempts to identify key issues 

including factors affecting implementation of mobile technologies. Mobile technology will bring about 

a paradigm shift from the traditional methods of information delivery and integrate ICT as an essential 

component in every days lives.  This paper implied that academic libraries would find mobile 

technologies to be the ideal tools for bringing reluctant users to the library, mainly for their convenience 

and suggested the measures. The paper concluded that the mobile technology has become boon to 

libraries and information centers.

1. INTRODUCTION

Mobile technology is a wireless technology that work with radio waves and can be carried about and used anywhere. 

The wireless technology and mobile phones are becoming an integral part of everyday life and are changing the way 

one connects and interacts with the world. Telecommunication technology is developing at such a rapid speed with 

wireless communication standards and capabilities evolving rapidly across the spectrum. The first generation (1G) 

standard for voice was developed in 1979. 
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.This was followed by the second generation (2G) standard using global system for mobile 

communications in 1992. The most recent standard that followed is called 3 Generation (3G). 3rd 

Generation networks are fully operated in many countries across the world. We consider mobile 

technologies; the first device that comes to mind has to be the cell phone or the smart phone. Begining to 

the mobile technology in the library can want to have a mobile-based website or a mobile application 

'app' that reads well on small screens. These sites or apps do not need too much web design knowledge 

because well-designed mobile sites do not have complicated code or scripting languages and can be 

designed in-house.

According to Kate Kosturski and Frank Skornia mobile technologies: “An opportunity for higher 

education to reachs its constituents in new and compelling ways.”  'Mobile Computing' as a major trend 

having the most significant impact on education. It has been identified as having the likelihood of entry 

into mainstream educational institutions within the next year. (Johnson et al. 2011). Growth in the 

mobile industry and in particular, the increasing trend for students to use mobile devices is greatly 

influenced by subscription and data plans becoming much more affordable. (Nielsen 2010).

Mobile phones have operating systems to run applications, access the internet, allow downloads, support 

multiple e-mail accounts, create and edit documents, create playlists and even provide location/direction 

via GPS. Mobile phones capable of accessing the internet to current day 'super phones' with capabilities 

equivalent to minicomputers and laptops. (Wikipedia 2011). Mobile technologies have made 

communication and information access very convenient and timely to users from the comfort of their 

own homes and offices, and from wherever they are while on the move with their cellular phone units or 

PDAs (personal digital assistants). The new ways of working afforded by mobile technologies are often 

characterized in terms of access to information and people anytime, anywhere. With advancements in 

technology and the rise in mobile phone use, people are taking advantage of being connected to data 

wherever they are. Mobile phones aren't just phones anymore: they can access e-mail, search the Web, 

video chat, and play games. Even mobile devices like iPad and iPod touch can bring social media, 

productivity tools, and entertainment literally into the palm of your hand.

Therefore, libraries should be exploring mobile devices as a way to connect with patrons. Creating a 

library application (“app”) or mobile Web site that allows patrons to access library hours, view their 

library account or even search databases is easier than most people think. Mobile technologies are 

becoming an increasingly important and popular in how we search, access, and interact with 

information. Libraries around the world are meeting this change head on by adapting our services and 

collections to the proliferation of mobile devices. Mobile technologies being used in libraries for Library 

Journal of Wireless Communication and Simulation (Volume - 12, Issue - 1, Jan-Apr 2024 )
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resources that are mobile access to library collections such as e-books, e-journals, and special 

collections, that are supporting or extending traditional library services like reference enquiries and 

circulation, using mobile technologies. Mobile devices can be used for specific purposes that are new 

functionality offered by mobile technologies such as geolocation.

Mobile technology has changed everyone's workflows, with many researchers and students now 

expecting, or preferring, to do things online that would previously have required a visit to the library in 

person. These activities could includes:

™ Searching OPACs for resources

™ Reading abstracts

™ Reading the full digital content, such as journal articles or eBooks, that they would 

normally read on their desktop

™ Finding and saving references for reading or citing, now or at a later date

™ Accessing their library account

Library professionals provide library services or other assistance via mobile devices through e-mail, 

chat, instant messaging, or SMS text. Instant messaging, chat, and text lend themselves to mobile access 

because they are designed for the relatively short exchange that people typically use when 

communicating with a handheld device. Offering reference services using SMS text and chat in 

particular are relatively easy for libraries to employ because there are many free services to support 

them.

Why Libraries and Information Centers Go with Mobile Technology

™ It is easier to access

™ It provides content ubiquitous

™ It makes able to access new services

™ It enables patron to connect via new medium

™ It diversifies audience

™ It three times more capable than personal computer

Objectives

The objective of this paper is to shows the major library and information services provided by using 

mobile technology to satisfy the information needs of variant users.

Journal of Wireless Communication and Simulation (Volume - 12, Issue - 1, Jan-Apr 2024 )
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Mobile Devices in Library and Information services

Mobile Phones: The mobile phones are not only a phone portal to mobile outreach. Library and 

information professionals who used more traditional cell phones can consider text reference for their 

mobile outreach programs. With Google Voice and library-based options such as MyInfoQuest and 

Mosio's Text a Library and information professionals can set up a text reference service that can help in 

handle ready reference questions or even more complicated questions quickly and easily.

MP3 players: An iPod, iPhone or other MP3 player mobile devices can use in library for audio and/or 

video tours. With an iPod or MP3 player, users can explore the library at their convenience, 

concentrating on the parts of the collection most relevant to their needs.

E-readers: Due to the popularity of Amazon's Kindle and Barnes & Noble's Nook. The latest generation 

takes content delivery to new levels, allowing for wireless browsing, purchasing, and delivery of content 

through these devices.

Tablets: Tablets or Tablet PCs can be used in various activities for example searching databases, 

downloading articles, and perusing the catalog either through apps or tablet-formatted websites. The 

overall utility of tablets also makes them an ideal device for accessing a variety of documents, including 

ebooks, ejournals and e databases etc.Their ability to play audiovisual materials and their web 

connectivity could signal a new form of academic text that is both immersive and interactive.  Tablets 

can also used on-the-spot reference services. The user can access the library's resources conviently 

through tablets while away from the reference desk. The design of the recent generation of tablets with 

Flash web technology can provide accessing some websites, especially video sites.

Electronic textbooks: E-readers and tablets have new features that allow students to highlight and add 

annotations to the text, just as they would with paper texts. They give students the capability to link to 

additional information.

Pros of Library and Information Services through Mobile Technology

™ User-friendly aid familiarity with their own devices and technology helps the users in 

accessing information quickly and does not require orientation and training.

™ Mobile users are using the facilities on mobile phones like SMS, instant messaging, web 

Journal of Wireless Communication and Simulation (Volume - 12, Issue - 1, Jan-Apr 2024 )
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browsing, e-mail effortlessly to communicate. Most of the features are pre-installed on 

mobile devices or option for data plan packages.

™ Personalised service helps users to interact with library staff to seek specific information or 

reference away from library

™ Ability to access information from anywhere at any time will be of great help for users 

who cannot visit library in person and provides a constant link to required information 

resources.

™ Users need not record information about resources while browsing and searching library 

resources or wait at library transaction counter to renew/reserve books and hence the time of 

the user is saved.

™ Libraries can enrich OPAC by allowing users to incorporate user created content like notes 

or images uploaded by users.

™ Mobile communication enables libraries to offer location-based services/content through 

global positioning system (GPS) capabilities. Libraries can guide the users to the location of 

specific document or service through maps and navigational tools

™ Limitless access all online resources accessible on their desktop also become accessible 

through mobiles.

™ Academic libraries can support distance learning, formal education, and research activities 

through mobile devices

™ The mobile devices can further appreciate the service with instant answers like definitions, 

meanings and other information from digital libraries and web.

™ Some publishers are already delivering e-books (both text and audio) that are accessible 

via mobile phones.

™ A large collection of audio books both free-and subscription based services are available 

for download and also transferable to mobile devices.

Journal of Wireless Communication and Simulation (Volume - 12, Issue - 1, Jan-Apr 2024 )
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™ Libraries can make use of multimedia messaging service (MMS) on mobile devices to 

share photos, videos, and audio.

™ One can get todays' news on their mobiles either by accessing the web portals or SMS text 

messaging on their mobile phones.

™ Library Instructions and Virtual Tours

™ Mobile Optimized Library WebPages

™ Library tours, instruction/induction/orientation programs have been quite significant in 

bringing the nonusers to libraries and also help the remotely located or users located in 

different geographical locations.

™ Library users, who don't have time or inclination to attend an on-site workshop, can get 

access to library tours on their mobile devices. Online Library Catalogs on Mobile Phones.

™ To provide location-based services, libraries have to use mobile telecommunication 

system, the internet/web-based OPAC on intranet and geographic system like GPS.

™ QR Codes on Mobiles QR code6 stands for 'quick response', and basically two-

dimensional bar codes that can contain any alphanumeric text and often used to store urls, 

text, etc., known as 'mobile tagging'.

™ Mobile phones make ILL/document delivery services faster and cut-down the time to 

request/visit different libraries and complement the geographically remote users.

Library and Information Services on Mobile Devices

Library mobile services included access to new titles, e-resources updates, catalogue searching, booking 

rooms and PCs, contacts, events and databases optimised for mobile use, enables users to search for 

library materials, see the cover image, read a summary, obtain item availability information, find out 

which bookshelf the item is on using floor maps, provide feedback on the item and save the item 

information for future reference. The Library's opening hours, news, floor plans and subject guides are 

also easily accessible on mobile phones. SMS service libraries became more interested in using this 

Journal of Wireless Communication and Simulation (Volume - 12, Issue - 1, Jan-Apr 2024 )
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service when it became possible to send SMS to an email service. This service expected by library users, 

their SMS reference service was predominantly managed by the library with little or no involvement 

from their IT department. The use of iPods, iPhones, Tablets, TabletsPc  and MP3 players to provide an 

audio tour. In academic libraries, the commonly demanded services on mobile devices include:  

catalogue searching, SMS/text a librarian, locating spaces, booking computers and rooms, location 

based services, payments, mobile emails, instant messaging and videos. Mobile devices are fast 

becoming users' first choice of access. (Gartner 2011).

The libraries have been quick to concentrate library services through use of mobile devices as SMS 

service, service lending out eBook readers, the resources to develop its own apps unique to their users, 

catalogue searching, providing patron account and basic library information, to allowing users to scan a 

book anywhere, check for availability at their home library and then put a hold on the item.

Libraries and information centers can provide the following specific services on mobile devices

™ Academic affairs administration: provides the latest news and notices from a university. Users 

can select a menu and see results that are designed specifically for mobile viewing email notices 

of new books and journal articles, set up preferences for catalogue searching, etc.

™ E-Contents: offers access to a variety of databases and digital resources such as e-Books, e-

Journals,Web databases, dissertations, and article databases. Users can get fast relevant answers 

whenever needed with e- Contents Search, search designed just for mobile user.

™ Library guide: gives users the best of library guide information such as library use guide, 

question answering service, and library statistics delivering rich content in a way that works best 

for users. If users have questions and want to contact the library professionals for help, they can 

get a fast response from the library via the mobile device and find the appropriate information 

needed.

™ Notice:  provide the latest news, notices and reach users wherever they might be via SMS and 

MMS from libraries. Users can get notified instantly with notice alerts: alerts on overdue books, 

outstanding fines, reminders to return library items, library event information, etc.

™ In-house search: accesses a variety of library-owned resources and databases. Users can just 

enter search terms and see results that are designed specifically for mobile viewing. This service 
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includes OPAC (online public access catalogue), integrated search, and original document 

search.

™ SMS Alert Service: Existing e-mail alert services like bringing new books to the notice of 

users for suggestion, intimation of arrival of indented documents by users, informing 

availability of reserved documents for collection, appraising about which/when books are 

overdue, library circulars, e-journals subscribed, change in timings, information about 

important events, etc., can be upgraded by sending through

SMS alert services. SMS messages can be sent to group of users simultaneously through many 

free applications, and intermediary websites/clients. To send SMS to collect the requested 

books, Acknowledging the user about renewal of a book., OPAC service, Users may request the 

opening and closing hours of the library.

™ Bulk SMS have revolutionized the mass communication through mobile phones. Masses can 

be reached within 10 seconds with the bulk SMS. Bulk MMS software allows you to send 

pictures, sounds clips, video clips and around 5,000 characters of text.

™ Mobile-based Library Lending Service: Libraries can formulate regulations for using 

mobiles for circulation of reading materials and maintenance of users account. Mobile phones 

make ILL/document delivery services faster and cut-down the time to request/visit different 

libraries and complement the geographically remote users. provides the following services such 

as lending extension/inquiry, return information/inquiry, interlibrary loan requests, SDI service 

application, email service of academic journals, database use education application, etc. My 

library is a personal library space where users can find information and resources of their 

choosing. Users can read alerts, check records, renew resources, request items, track interlibrary 

loans and document delivery requests, set up future application and work in mobile library 

services.

™ Suggest a purchase:  Library professionals can receive the suggestions from the users sent via 

mobile phones. In such cases users need not to visit the libraries and write the requirements in a 

register.

™ Location of the library:  Users might be provided with virtual tours of the library sections and 

their services. 
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™ Audio Tour:  Libraries even can provide audio tour of a library.

™ New Title Preview:  Mobile gadgets can be used to disseminate the information about newly 

acquired documents which are of irrespective of forms.

™ Image Services:  The Image Services in a library might offer a number of high quality, fee 

based photographic and document imaging services including digitized photographs, diagrams, 

maps, photos of places of national importance.

™ Research consultation and instruction:  It is a kind of customer care service. Research 

scholars may have an interaction with the library staff to get the consultation and get suggestions 

via mobile phones.

™ Wi-fi - Internet Access:  Mobile phones are available with 3G facility.  Libraries can offer wi-

fi facility to access electronic information sources.

™ Catalogue search: Libraries can provide their catalogue on the mobile devices.

™ Journal finder:  Library Journal Finder provides access to full text journal, magazine, and 

newspaper content as well as links to titles held in print.

™ News and Events:  Information on job openings, varieties of scholarly competition, library 

events such as orientations program, stock verification, book recall, lectures on special topic, 

news in relation to scholarly work, awards and so on can be given using mobile devices in order 

to update the user's knowledge short messages regarding the library events and news can be sent 

to the users personally.

™ Reference service:  Library users can ask library professionals anything through the live chat 

and texting with mobiles. The reference services can be provided with the help of sending and 

receiving SMS. Immediate feedback is also possible from the user's side.

Issues

There are still limitations, such as monochrome screens, difficulty with various file formats, and 

restrictive content licensing. One area of digital content that academic libraries have already had a major 
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presence in has been electronic reserves.  The primary challenge that exists in this area is that unless the 

electronic reserve content is in a layout that can easily be converted to an e-reader format, it can be 

difficult to make it clearly readable..  The greater challenge is to provide access to e-journals through 

mobile phones as the libraries and publishers prefer authentication limited to campus wide IP address. 

Libraries must convince the publishers to provide user id and password mode in addition to IP address 

based authentication to access e-journals on mobiles. While redesigning library must take into 

consideration the basic models of mobile phones to the tablets with greater capabilities and 

functionalities as some of the iPhones and tablets are compatible to access the web pages designed for 

larger screens. But the time taken to access is more and downloading is very slow and expensive.  Users 

expect a high standard of digital content from a library, but traditional text layouts designed for printed or 

desktop material are difficult to read on a smaller screen. For a researcher, finding the desired academic 

content can be a complex process and sometimes necessitates prior knowledge of how to go about 

getting to it.

Users need to be able to search a huge database, effectively, and without it slowing down their 

connection. Access must be restricted to library users only and these users may now not be physically on 

site. A diligent design, born of extensive user journey research and accompanied by appropriate access 

permissions being put in place, is therefore of paramount importance in distilling often complex library 

websites and systems into a mobile-friendly format. However one cannot neglect the policies and 

standards of information security of the organisation. Since, the feature like 'always on' and continuous 

connectivity makes new devices more vulnerable to security threats, the same need to be addressed 

cautiously before setting up the library services for mobile devices.

Suggestions

™ In the libraries currently provide mobile access to resources, the library catalog is most 

commonly offered and databases and assistance from library professionals are next most 

frequently provided services. A few more interesting services as a library locker reservations, a 

virtual suggestion box, alerts about database trials, an app that lists new books, and using iPads, 

iphones, smartphones, tablets, tablet pcs or other mobile devices  may be include for roving 

reference. Using the latest mobile technology in libraries will help to provide access to library 

materials for mobile users.

™ When library services provide through mobile devices, the set up should be such a type so 

that a systems administrator or IT expert can be help in navigation of chat and text services. 
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For instance, when a text message arrives during a time when no one is monitoring the service, a 

voicemail message automatically appears in library's e-mail account. Library professionals can find an 

enormous amount of advice on the web about how to begin offering mobile-friendly reference, how to 

expand the virtual reference services and how to choose among free and fee-based services for their 

library's needs and budget.

™ In light of trends toward more widespread use of mobile devices, it makes sense for libraries to 

provide access to their collections and services in ways that work well with mobile devices. 

Users are very interested in mobile access, even if they have not yet purchased a mobile devices 

or find data plans to be too expensive at this point. We have begun by implementing mobile 

applications that are available from vendors of our online catalog and databases because these 

require minimal effort and no additional cost. We present ideas for establishing an 

implementation team and advice for academic libraries who wish to “go mobile.” We aim to have 

a concrete plan for the work that will be required to optimize the library's website for mobile 

access. A significant step is hiring a digital services librarian to work closely with the webmaster, 

electronic resources librarian, and others interested in promoting access to resources and 

services via mobile devices. 

™ The website must be redesigned to have fewer graphic, so that the page loads much faster and 

with minimal keyboard operations, to ease the mobile user. In this context, text-only websites are 

easier and faster to navigate and fabricate into new applications.

™ Online Library Catalogs on Mobile Phones Libraries are required to interact with the software 

vendors to create mobile compatible WebOPACs4.

™ Library websites and the content contained within libraries' collections should render well on 

a variety of mobile devices in order to continue to meet the needs of users. Library professionals 

must be decided whether the content to be available purely online, via a mobile site, or whether to 

create an interface that users can download to their handheld device, from which to access 

content either online or offline.

™ To overcome the downloading and expensive difficulties, it is necessary to make mobile-

friendly websites by using (cascading style sheets) CSS or auto-detect and reformat (ADR) 

software, which allows a website to rearrange its content and navigation to suit the size of the 

screen it is being viewed on. Libraries should be aware of mobile web browsers, screen 

resolutions and size, etc., while creating WebPages. 
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™ If the organization has its own secure and private enterprise IM network, libraries may as well 

make use of these as they are more reliable and secure; or else use web-based free instant 

messaging services from Google, America Online, Way2SMS, etc.

™ Audio/ virtual library tours can be produced fairly quickly, inexpensively, and could reduce 

the amount of staff time spent helping new users to orient themselves in the library and 

explaining the facilities available. It can easily be provided both as downloads from the library 

website and on mobile devices.

™ Libraries can formulate regulations for using mobiles for circulation of reading materials and 

maintenance of users account. This wireless solution enables staff to assist patrons in the stacks, 

checkout materials while off site, such as at community or campus events, and update inventory 

items while walking around the library.

Conclusion

Already mobile phones are no longer a luxury, but a necessity not only for simple voice or text 

communication, but also for accessing the internet. Such connectivity seems to be the wave of the future. 

Mobile technology has become boon to the libraries. A library may reach the remote users effectively by 

adopting of mobile technology in its services. Mobile phones are inevitable tools for information 

communication. Human beings in a society use mobile phone to communicate thoughts, facts, 

conversations, in general, information. The dissemination of processed information is a common factor 

in a civilized society. Mobile technology is fast becoming the preferred method for connecting to the 

Internet, especially for people on the go. Library professionals must keep pace with this trend and 

integrate themselves into the mobile realm if they wish to deliver enhanced user services.   With the 

increased use of Internet through mobile, libraries are required to redesign their web pages as mobile 

optimized interactive and participative library web pages to provide dynamic information services to 

users on a 24X7 basis via mobile devices. The task of libraries is to exploit new technology in a more 

effective way to promote and integrate them into the design of future library services in a cost efficient 

manner.
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A B S T R A C T

This work investigates the detection of voice activity of /CVCVCV/ word for /b, d, k/ introducing vowel /a, u, i/ in 

Modern Standard Arabic (MSA) using the Zero Crossing Rate (ZCR) and Energy Level algorithm. This algorithm 

has allowed us to identify with good accuracy the beginning and end of words studied.

KEYWORDS - Modern Arabic Standard, Voice Activity Detection, Zero Crossing Rate, Energy Level, 

Performance Rate.

1. INTRODUCTION

The Voice Activity Detection allows us to distinguish between segments of an audio signal that include 

the human voice (period of activity) and non-voice signals (period of non- activity) in the environment of 

noise, then determine the start and end points of the operation. [1], [2]. Generally, the feature parameters 

used for endpoint detection are highly sensitive to the environment. Figure.1 represents an example of 

activity and no activity. 

Research has shown the existence of more than half of the errors in the speech recognition caused by 

inaccurate detection of the end point even in the ideal conditions.[3]. For this, researchers have devoted 

their work on the determination of the beginning and the end of the word with exactly offering different 

algorithms.

J. Li & al., adopted a method based on TEO in a noisy environment. It uses three-state transitions, and a 
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judgment mechanism based on double thresholds and the results obtained by performing a comparison 

with two other endpoint detection algorithms showed the robustness of this algorithm. [2]. J. Wu & X. 

Zhang presented an algorithm based on statistical models and empirical rules based on an energy 

detection algorithm through two steps: detection of the parameters characterizing the speech by using 

the algorithm Detection energy, and offering a Gaussian mixture model to align the endings of their 

optimal positions. The results obtained show better performance in various noisy scenarios [4]. As the 

formant structure occurs on the spectrogram, this is called the voice print, Wu & al, used the band 

spectral entropy (BSE) to trace these characteristics [5]. Another method of adaptive band selection 

(RABS) is combined with BSE to generate a new parameter called (ABSE). The results show that this 

parameter is very reliable in various noisy conditions [5]. In this article, we proposed a voice activity 

detection algorithm based on the Zero Crossing Rate (ZCR) and Energy Level to distinguish the active 

part of the non-active part of the speech signal in the case of standard Arabic for three places of 

articulation: bilabial, alveolar and velar. Our study is to make a comparison between these three places 

by calculating the reliability rate.

Fig. 1: Example of activity and non-activity [1]

2. ZERO CROSSING RATE AND ENERGY LEVEL

ZERO CROSSING RATE

For a sampled signal, there is zero crossing when two successive samples have opposite signs [6]. 

The short-term zero-crossing rate is estimated by the formula:
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Fig. 2: Zero Crossing Rate of a speech signal

A characteristic for zero crossing rate is that it is high for the unvoiced sound and low for the voiced 

sound. The zero crossing rate is an important tool to classify voiced / unvoiced and to detect the 

beginning and end of the word in a speech signal (figure.3).

ENERGY LEVEL 

One of the tools to provide a faithful representation of changes in the amplitude of the voice signal 

x (n) over time is energy short term [6]. In general, the energy of the frame of a signal is given by:
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Fig. 3: Short term energy of a speech signal

3. METHODOLOGY

CORPUS

Four Moroccan adult speakers (men) speaking Modern Standard Arabic has been invited to pronounce a 

series of words CVCVCV (C: consonant V vowel) four times to three different places of articulation (/ b 

/: Bilabial; / d /: Alveolar, / k /: velar) with three short vowels (/ a, i, u /). The recording was made using a 

microphone (AM-232 Labtec; Sensitivity:

-35dB, Impedance: 2.2 kOhm, bandwidth: 20-8500 Hz) at a distance of 20 cm in an isolated and quiet 

room via the software "Praat". The sound is digitized directly to a PC with a sampling frequency of 

22050 Hz because the maximum possible frequency is 11025 Hz beyond this frequency, the signal is 

extremely poorly sampled and the resulting sound is unusable. The quantization used is a 16-bit linear 

quantization to reduce the quantization error. The recording time is 2 seconds for each syllable. The 

results are obtained by applying the recordings to a program made by us in matlab.

ALGORITHM

In this study, we proposed a voice activity detection algorithm based on the zero crossing rate and energy 

shown in Figure 3 by using high and low thresholds of zero crossing rate and energy level.
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Figure 4 : VAD algorithm based ZCR

4. RESULTS AND DISCUSSIONS

We realized a program in Matlab code based on this algorithm. The results obtained showed that the 

performance rate for the alveolar (90%) is larger than bilabial (76%) than velar (59%) (Figure 5).

Figure 5: Performance rate of the algorithm ZCR/energy level for / b /, / d / and / k /
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Figure.6 indicates the result of our algorithm, it shows accurately the beginning and the end of the 

speech signal in the case of /bababa/.

Figure 6: Voice Activity for /bababa/

Figure 7 shows the results of VAD / kakaka /. It is clear that there is difficulty in determining the vocal 
part of speech and this is due to the energy of the consonant / k / which is very low and confused noise.

Figure 7: Voice Activity for /kakaka/

According spectrograms words / dadada / and / kakaka /, we note that the energy level of the consonant / 

d / is higher than / k /: the gray level of the consonant / d / is dense than / k / (Figure 8 and Figure 9).
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Figure 8: Spectrogram of /dadada/

Figure 9: Spectrogram of /kakaka/

These results are consistent with those obtained in the work of Mounir & al [7], where this is explained 

by the phenomenon of coarticulation in the work of Munir et al, where they showed that the application 

of the equation of the locus CV context allowed on the one hand, to identify the place of articulation of 

the consonants according to their virtual locus (bilabials ≈ 1200 ≈ 1800 and velar alveolar ≈ 2600). On 

the other hand, the locus equation indicates that the slopes of velar have the largest degree of 

coarticulation and alveolar have the smaller. This result indicates that the intervention of the language in 

the production of the consonant  is inversely proportional to the degree of coarticulation, and therefore 

the energy of the consonant / k / is less important compared to other consonants / b, d /.This means the 

energy level is nearer to that of the noise, and it is considered by the algorithm as no voice activity.
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5. CONCLUSION

In this work, the results obtained showed a good performance of the algorithm ZCR / energy level for 

the alveolar, but less performance for velar where we noticed that this algorithm considers that there is 

no voice activity during the pronunciation of the consonant / k / for most recordings. This is explained 

by the fact that the energy level of the velar close to that of the noise. This low power is shown in the 

work of Mounir & al [7].
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A B S T R A C T

Public Relation not works in vacuum or in any direction. It works in well-de�ned phases; listing and prioritizing of 
information to be disseminated, ascertaining existing knowledge or understanding public perceptions, 
communication objectives and priorities, message and media, implementation of message and media impact 
assessment and message redesign. Digital developments have shaken the world of the media. For 'Public Relations, 
Social Media is understood as a renaissance of relationship building'. So, E-PR (On-line PR) is not just a series of 
techniques; it provides a whole new perspective to Public Relations. �inking from an E-PR perspective will 
therefore help in maximize the chance of e-business success. Having E-PR perspective' involves learning three new 
'R's; Relations, Reputation & Relevance.

To �nd out that in such an IT based global era of Public Relations, does our departments of Public Relations and their 
manpower have knowledge, facts, awareness, comprehension, and most important adoption of this new digital/social 
media in their armory as a tool of crisis communication? �e general objective of current study is to know the “Access, 
awareness, current situation and frequency of use of E-PR (On-Line PR) in government Public Relations 
department. In the present Study, Directors (Additional, Joint & Deputy Directors), District Public Relation officers 
(DPROs) and Assistant Public Relation officers (APROs) serving the Department of Information, Public Relations 
& Cultural Affairs, Haryana and Department of Information & Public Relations, Himachal Pradesh are taken as 
the sample. �e total 96 Public Relation officers were available from the Haryana and, 80 from Himachal Pradesh. 
�e sample size is (176) is very small and speci�c, so Census Method is adopted in selection of sample.

�e �ndings shows that the PR Professionals of HP have better access of Internet at their work place as compared to 
Haryana. �ey are more aware of Internet usage as a PR tool. �eir frequency of usage and current situation is far 
ahead of their counterpart in Haryana. Overall the Public Relation Officers in the Department of Information & 
Public Relations, Himachal Pradesh are more advanced, progressive and tech-savvy as compared to the Public 
Relation Officers of the Department of Information, Public Relations & Cultural Affairs, Haryana and have better 
E-PR (On-Line PR) perspective.

KEY WORDS: Public Relations, E-PR, On-Line PR, DPROs,  APROs
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INTRODUCTION

Public Relations is the planned effort to influence opinion through good character and responsible 

performance, based upon mutually satisfactory two-way communications. Public Relation not works in 

vacuum or in any direction. It works in well defined phases; listing and prioritizing of information to be 

disseminated, ascertaining existing knowledge or understanding public perceptions, communication 

objectives and priorities, message and media, implementation of message and media impact assessment 

and message redesign. According to the Public Relations Society of America, the components of Public 

Relations include the :counseling, research, media relations, publicity, employee/member relations, 

community relations, public affairs, governmental affairs, issues management, financial relations, 

industry relations, development/fund-raising, multicultural relations/ workplace diversity, special 

events and marketing communications.

Digital developments have shaken the world of the media. For 'Public Relations, Social Media is 

understood as a renaissance of relationship building'. Social media refers to writing and broadcasting 

carried out by 'the people formally known as the audience'. When anyone can publish their opinions in 

real time to mass audiences via social media, we can talk of 'digital mass self-communication networks'.

E-PR (On-Line PR) references to Public Relations on the internet. But what exactly does that mean? 

Let's spell it out; E for 'Electronic', P for 'Public' & R for 'Relationship'.  So E-PR can be defined as, 

“Electronic Public Relations is the communication with the media and distribution of material (Press 

release, articles, house journals, newsletters etc.) Via electronic format by utilizing internet based tools 

and industry leading techniques, it is now possible to publish, syndicate, submit and analyze PR-

activities like never before” or “Electronic Public Relations (e-PR) leverages the power of the internet to 

deliver your message industry leading technologies such as RSS (really simple syndication), blogs, 

podcasting and press release optimization enhances the publishing process, syndicate messages and 

enable measurable results”

The fact that Internet is a media that narrow-casts message to diverse audience means that you need to 

direct your E-PR efforts carefully. To conduct effective E-PR (On-Line PR) you must have clarity about 

your objectives, construct a strategy, identify your audience, conducting E-PR (On-Line PR) research 

and selecting E-PR tools(On-Line PR Tolls). So, E- PR is not just a series of techniques; it provides a 

whole new perspective to Public Relations. Thinking from an E-PR perspective will therefore help in 

maximize the chance of e-business success. Having E-PR perspective' involves learning three new 'R's; 

Relations, Reputation & Relevance.
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RESEARCH METHODOLOGY

I. Objective:

The general objective of current study is to know the “Access, awareness, current situation and 

frequency of use of E-PR (On-Line PR) in government Public Relations department.”

II. Hypothesis

The study intended to test the following null hypothesis; “There will be no significant mean difference 

between the Public Relation Officers (PROs) of Department of Information & Public Relations, 

Himachal Pradesh and Department of Information, Public Relations & Cultural Affairs, Haryana in 

context of Knowledge, awareness, current situation and frequency of usage of Internet as PR tool”.

III. Statement of the problem

To find out that in such an IT based global era of Public Relations, does our departments of Public 

Relations and their manpower have knowledge, facts, awareness, comprehension, and most important 

adoption of this new digital/social media in their armory as a tool of crisis communication?

IV. Model of Research

The researcher has followed the Festinger and Ketz' Model of research process that involves eight steps 

as: Formulation of a research problem, Conceptualizing a research design, Constructing the instrument 

for data collection, Writing the Research Proposal, Data Collection, Processing the Data, Sampling & 

Writing a Research report.

V. The Sample at a glance

In the present Study, Directors (Additional, Joint & Deputy Directors), District Public Relation officers 

(DPROs) and Assistant Public Relation officers (APROs) serving the Department of Information, Public 

Relations & Cultural Affairs, Haryana and Department of Information & Public Relations, Himachal 

Pradesh are taken as the sample. The total 96 Public Relation officers were available from the Haryana 

and, 80 from Himachal Pradesh. The sample size is (176) is very small and specific, so Census Method is 

adopted in selection of sample.

VI. Analysis of data

Descriptive Group Statistics (Means and Standard Deviations) and dependent “t” statistics of all the 

occupational groups i.e. Directors, District Public Relation Officers' (DPROs), Assistant Public Relation 

Officers(APROs) were computed through SPSS-17 software. In it all the instructional/ operational 

instructions and commands of Prof. Andy Field (2005) were followed to find out the significant mean 
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difference between the above mentioned three groups of Public Relations Officers in context of 

Knowledge, awareness, current situation and frequency of use of E-PR (On-Line PR).

COMPARATIVE GROUP ANALYSIS

A. Internet access in the office/department

Out of total respondent 85.22 % of the respondents from both the states have Internet connection in their 

office and remaining 14.77 % Officers do not have it. Across the states,90.00 % respondents of Himachal 

Pradesh have Internet access on their work places. In case of Haryana, 81.25 % of the respondents have 

Internet connection at their work place. This statistics is statistically not significant (P-0.654). The 

aforementioned statistics are represented below in table -1. 

Table-1: Internet access in the office/department

No. % No. % No. %

Yes 78 81.25 72 90 150 85.22

No 18 18.75 8 10 26 14.77

states
Combined (N= 176) Chi-square P- ValueResponse

2.654 0.654

Haryana (N= 96) H.P. (N= 80)

#Frequency in one or more column/row is less than five (< 5), so Yates' chi-square and Yates' P- values have been 
taken into consideration

B. Start using the 'Internet' as PR tool

When asked about the start of using Internet as PR tool, 30.00 % of the total respondents started using it, 

'the day it was installed in their office'. Whereas 21.33 % started using between '1-6 months' of its 

installation, 14.66 % started using between '1-2 years' of its installation, 12.66 % started using between 

'7-12 months' of its installation, 08.66 % started using between '2-4 years' of its installation, and 06.00 % 

do not use it even today. Across the states, in case of H.P 34.72 % started using the Internet, 'the day it 

was installed in their office'.16.66 % started using between '1-6 months' of its installation, whereas, 

13.88 % started using between '1-2 years' of its installation, 11.11 % started using between '2-4 years' of 

its installation, 09.72 % start using after a period of 'four years or more', 08.33 % started using between 

'7-12 months' of its installation, and 06.41 % 'do not use it even today' . The figures for Haryana in same 

order are 25.64 %, 25.64 %, 15.38, 06.41, 03.84, 16.66 and 06.41 %. The statistics  are 

statistically insignificant (P-0.559) across the states. The aforementioned statistics are represented 

below in table -2.
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Table-2: Start using the 'Internet' as PR tool

Yates' Chi- 

square#

Yates' P-

Value#

Response

No. % No. % No. %

The day it was installed 20 25.64 25 34.72 45 30

After 1 to 6 months 20 25.64 12 16.66 32 21.33

After 7 to 12 months 13 16.66 6 8.33 19 12.66

After 1 to 2 years 12 15.38 10 13.88 22 14.66 4.883 0.559

After 2 to 4 years 5 6.41 8 11.11 13 8.66

After more than 4 years 3 3.84 7 9.72 10 6.66

I don’t use it 5 6.41 4 5.55 9 6

(n= 72)

States

Combined (n= 

150)

Haryana PR Office 

with Internet access

(n= 78)

H.P. PR Office 

with

Internet access

#Frequency in one or more column/row is less than five (< 5), so Yates' chi-square and Yates' P- values have 
been taken into consideration. 

C. Frequency of Internet use

When asked about the frequency of Internet usage, 48.29 % of the total respondents use the Internet 

'frequently'. Whereas 21.02 % use it 'occasionally', 14.77 % 'never' use it and 07.95 % use it 'rarely' 

or 'not in a position to respond'. Across the states, 56.25 % respondents of H.P use it 'frequently', 

22.50 % use it 'occasionally' and 10.00 % 'never use it'. In case of Haryana, 41.66 % respondents use 

it 'frequently', 19.79 % use it 'occasionally' and 18.75 % 'never use it'. The statistics are statistically 

insignificant (P-0.166) across the states. 

When asked about the Internet user at their work place (frequent, occasional or rare users) 47.50 % of the 

total respondents devote 'less than one hour', 29.42 % devote '1-2 hours', 13.23 % devote '3-4 hours', 

06.62 % devote '5-6 hours' and 03.68% devote 'more than 6 hours' daily on the Internet. When come 

across the states, the almost same pattern has been observed and the statistics are statistically 

insignificant (Yates'P-0.912). The aforementioned statistics are represented below in table -3.
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P-

Value

No. % No. % No. %

Regularly 40 41.66 45 56.25 85 48.29

Occasionally 19 19.79 18 22.5 37 21.02

Rarely 10 10.41 4 5 14 7.95 6.481 0.166

Never 18 18.75 8 10 26 14.77

Can’t say 9 9.37 5 6.25 14 7.95

Response

No. % No. % No. %

< than 1 hour 36 52.17 28 41.79 64 47.05

1to 2 hours 18 26.08 22 32.83 40 29.42

3 to 4 hours 8 11.59 10 14.92 18 13.23 0.988 0.912

5 to 6 hours 5 7.24 4 5.97 9 6.62

> than 6 hours 2 2.92 3 4.47 5 3.68

Yates' P- 

Value#

Yates' Chi- 

square#

Haryana

(n= 69)

H.P.

(n= 67)

Combined

(n= 136)

Combined (N= 

176) Chi- square
Haryana

(N= 96)

H.P.

(N= 80)

If regular, occasional or rare user, time devoted to Internet per day (n=136)

Response

States

# Frequency in one or more column/row is less than five (< 5), so Yates' chi-square and Yates' P- values have been 

taken into consideration.

D. Purpose of use of Internet at office/department: Regarding purpose of usage, 59.09 % out of total 

use the Internet 'for official and personal work', 15.90 % use Internet for 'official work only' and 02.27 % 

for 'personal work only'. Interestingly, 22.74 % of the totalrespondents don't use computer at all in their 

office. Across the states, out of total respondents of Haryana 15.62 %use Internet 'only for official work', 

04.16 % for 'personal work', 52.09 % for 'official and personal work' and 28.13 % 'don't use at all'. The 

figures for Himachal Pradesh are 16.25 %, 0 %, 67.50 % and 16.25 % respectively. The respondents 

from H.P. are so dedicated to their official assignments that 'no one uses the Internet for personal work 

during office time'. The above statistics are statistically not significant (Yates'P-0.140) across the states. 

The aforementioned statistics are represented below in  table -4.

Response

No. % No. % No. %

Official work only 15 15.62 13 16.25 28 15.9

Personal work only 4 4.16 0 0 4 2.27 5.474 0.14

For both 50 52.09 54 67.5 104 59.09

Don’t use at all 27 28.13 13 16.25 40 22.74

Yates' P-

Value#

States
Combined (N= 

176)
Yates' Chi- 

square#
Haryana

(N= 96)

H.P.

(N= 80)

# Frequency in one or more column/row is less than five (< 5), so Yates' chi-square and Yates' P- values have 
been taken into consideration.
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CONCLUSION

The PR Professionals of HP have better access of Internet at their work place as compared to Haryana. 

They are more aware of Internet usage as a PR tool. Their frequency of usage and current situation is far 

ahead of their counterpart in Haryana. Overall the Public Relation Officers in the Department of 

Information & Public Relations, Himachal Pradesh  are more advanced, progressive and tech-savvy as 

compared to the Public Relation Officers of the Department of Information, Public Relations & Cultural 

Affairs, Haryana and have better E-PR (On-Line PR) perspective.
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