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Abstract: 

Many people like students and lecturers need to show their data, 
presentations and lectures using projectors. However, when they do, they are 
compelled to bring their laptops to present their work. 

Our project goal is to make the presentations and showing presentations easier; 
by sending the data from smart phone directly to the data show and to TVs using 
wireless techniques. 

This project is based on a software that includes a smart phones' application that 
connects the smart phone with the projector by a mediator device. The TV 
transmitter that represent the hardware design will broadcast the data to the 
TVs screens using a VHF transmitter. 
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1.1 OVERVIEW 

A brief description for our project will be shown, in this chapter. Starting with the 
objectives and the target goals by this project. Then, looking on hardware and software 
requirements, and challenges that we will face. At the end, we will show the approach 
and scenario of the project. 

1.2 PROJECT OBJECTIVES 

Our main goal is to make the presentation and showing data more easy, 
in an efforts to overcome the time wasting and put some kind of technological 
upgrades into lecture room, and to be more specified the presentation and 
showing data in general will become more: 

• Mobility: the user will be able to move with his mobile through the 
presentation without disconnection with data show. 

• Flexibility: since no cables and heavy hardware's are used to show 
data. 

• Easiness: just connect the mobile to the network that includes a 
mediator device, which is sensing for requests all times. 

• Faster: Especially ifthere multiple -users want to present their data 
simultaneously by connect and disconnect different data source or 
laptops. 

1.3 MOTIVATION 

Projector (data show) is a very important device that are used by many people like 
students and lecturers, but they still need to bring their laptops to make their 
presentations. The idea of our project came from using smart phone's instead, since 
most of them have smart handheld devices. 

2 



1.4 REQUIREMENT'S 
This project needs both hardware and software requirements. We need tablet, android 

application, electric components for VHF, FM transmitter and cables. 

1.4.1 Hardware requirements: 

• Tablet with android platform. 
• VGA , video cables and converters cables 
• Electric components for building a VHF, FM transmitters. 
• Smartphone with android platform. 
• Projector (data show). 
• LCD TV. 
• Sound system. 

1.4.2 Software requirements: 

Programming an android application that will be setup on both smart phone and tablet. 

1.5 CHALLENGES 
There is some challenges that we must put in mind in an efforts to make the project 

more efficient: 

• Frequency calibration in VHF, FM transmitters to have an accurate system. 
• Transmit a high-resolution graphics, noiseless sound (as much as we can) will be a very 

important matter. 
• High bandwidth required especially in a high dense number ofwifi users. 
• Power consumption in smart phone. 
• Hardware and software compatibility 
• Learning android programming language. 

1.6 APPROACH 

This project will use a tablet to receive data from the smart phone, both are 
operating on android platform, the video signal which from tablet video- out will divide 
through two paths one will connect directly to the projector, the other path will source 
the VHF transmitter video-input that will send the images(video) to the LCD TV's. 

3 
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Figure 1.1 :- General system block digram 

LCD TV 

Step by step description 

• An android application will be installed on smart phone as transmitter of screen data, 
the application will also installed on tablet as a receiver of smart phone screen data. 

• The building network will used to connect smart phone with the tablet via (Wi-Fi) 
network. 

• Video signal will be taken from video-out port of the tablet. 
• Video cable will be adapted to VGA cable by using a converter circuit and cable, then 

sourcing the projector. 
• The same video signal that comes out of tablet will be connected to the input port of the 

VHF transmitter. 
• The video signal now on the projector and on the LCD TV. 
• The audio signal from tablet will be connected to the audio-input of VHF transmitter; 

the sound will be supported in the receiver side (TV). 
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1.7 LITERATURE REVIEW (RELATED WORKS) 

Galaxy Beam [ 1] 

Figure 1.2: galaxy beam 

A smart phone from Samsung Company, it is has a build-in projector. Although it 
abridges the whole system into one-piece small smart phone but: 

Disadvantages 

- It work with a short distance does not extend a few feet's. 

- You need one for each lecturer, so you are wasting your own resources (the building 
old projectors), and that does not solve our problem. 

** Our project most important advantage is to utilize the building old equipment's 
(projectors) and its networks. 
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2 Wireless Projectors [2] 

t em! 
Ng@mp#tar ""'9',...._. _ 
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j 

Figure 1.3: Wireless projector 

There different kinds of projectors that work on wireless technology .It is perfect 
solution when you are want to dispose cables. 

Disadvantages: 

• Wasting source (building old projectors) will be not useful any more. 

3 Handheld projector [3] 

A Handheld projector (also known as a pocket projector, mobile projector, Pico 
projector or mini beamer) is technology that applies the use of an image projector in 
a handheld device. It is a response to the emergence/development of compact portable 
devices such as mobile, personal digital assistants, and digital cameras, which have 
sufficient storage capacity to handle presentation materials but little space to 
accommodate an attached display screen. Handheld projectors involve miniaturized 
hardware and software that can project digital images onto any nearby viewing surface. 

4 screen mirroring applications: 

Screenshare: an android application that allow to share your smart phone screen with 
other smart devices like tablets and smart TVs. 

))))))) 

PHONE TABLET 

Wireless 

))Y < 

~-1 --------------- I 
TV 

Figure 1.4 :-phone to tablet to TV 
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1.8 Project Schedule 
- I Table 1.1 : project timing schedule 

pg-pgaa,,ag] Amp=TL -□: 1st SEP 2014 - 20"' SEP 2014 

[] 21"' SEP 2014 - 25"' OCT 2014 

@ti I 15th OCT 2014 -30 OCT 2014 □ 1st NOV2014-30111NOV2014 

23° NOV 2014-20th DEC 2014 

Ideas 5U[Qyirg, searching 
reference , set a group and 
supervisor , and preparing proposal. 
Draw the general block diagram and 
understanding the system's 
components and technologies. 
Collecting theory informati_on. 
Understanding system block 
diagram (Hardware and Software 
Design). 
Analyze system design and 
interfacing between components and 
devices. 

1st FEB 2015 -26th FEB 2015 

23 FEB 2015 - 15th APR 2015 
4 =,· 16th APR 2015 - 5 MAY 2015 === 6th MAY 2015 -14th MAY 2015 

Leaming software language for 
android . By all components and 
device, 
Programming hardware, setup the 
whole system and testing it. 
Finishing documentation, 
Deliver documentation for 

supervisor. 
Documentation for the electrical 

department 
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Summary for project plan: 

I Table 1.2: summery of project plan for the first semester 

Week 
Activity 

Table 1.3: summery of project plan for the second semester 

Week 
Activity 

I 
. ,,' 

I 
-1 

1.9 budget 

Table 1.4 : Budget 

300 S available 
500$ available 

I 
I 4 

<Quantity, a ITaEISa] 
Tablet 
Electric components for building a VHF, 

FM transmitters 
Video cables and converters cables 
Data show 

"""®""» Personal phone 
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Chapter 2: Theoretical background 
(Theory) 

2.1 Wi-Fi Technology 
2.1.1 Advantage and limitations 
2.1.2 Range 
2.1.3 Interference 

2.2 Android ( operating system) 
2.2.1 Developments 

2.3 Very high frequency 
2.3. I Propagation characteristics 
2.3.2 Universal use 

2.4 VGA connector 
2.5 Tablet computer 
2.5.1 Feature 
2.5.2 Operating system 

2.6 Projector 
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2.1 Wi-Fi Technology 

Wi-Fi is the popular term for a high-frequency wireless local area network (WLAN) 

technology and standard that has gained acceptance in many companies as an alternative 
to a wired LAN. 

Wi-Fi is a term for certain types of wireless local area networks (WLAN) that use 

specifications in the 802.11 family. Products that pass the Wi-Fi Alliance tests for 

interoperability, security and application-specific protocols are labeled "Wi-Fi 
CERTIFIED," a registered trademark of the Alliance. 

Originally, Wi-Fi certification was applicable only to products using 

the 802.11 b standard. Today, Wi-Fi can apply to products that use any 802.11 standard. 

The 802.11 specifications are part of an evolving set of wireless network standards 

known as the 802.11 family. The particular specification under which a Wi-Fi network 
operates is called the "flavor" of the network. 

Wi-Fi is widely used in businesses, agencies, schools, and homes as an alternative to a 

wired LAN. Many airports, hotels, and fast-food facilities offer public access to Wi-Fi 

networks. These locations are known as hot spots. Many charge a daily or hourly rate 

for access, but some are free. An interconnected area of hot spots and network access 
points is known as ahot zone. 

Unless adequately protected, a Wi-Fi network can be susceptible to access by 

unauthorized users who use the access as a free Internet connection. The activity of 

locating and exploiting security-exposed wireless LANs is called war driving. An 

identifying iconography, called war chalking, has evolved. Any entity that has a 

wireless LAN should use security safeguards such as the Wired Equivalent Privacy 

(WEP) encryption standard, the more recent Wi-Fi Protected Access (WP A), Internet 
Protocol Security (IPsec), or a virtual private network (VPN). 

10 



The term Wi-Fi was created the Wi-Fi Alliance as a play on "Hi-Fi," an abbreviation for 

"high fidelity," which referred to high-quality audio reproduction. Similarly, Wi-Fi is 

often thought to be short for wireless fidelity. However, according to the Wi-Fi 

Alliance, "Wi-Fi" is not an abbreviation. The confusion may stem from the fact that the 
Alliance briefly used "The standard for wireless fidelity" as a slogan for Wi-Fi. 

2.1,1: Ady@ntages _and limitations [4] 

2.1.1.1 Advantages 

Wi-Fi allows cheaper deployment of local area networks (LANs). In addition, spaces 
where cables cannot be run, such as outdoor areas and historical buildings, can host 
wireless LANs. 

Manufacturers are building wireless network adapters into most laptops. The price 
of chipsets for Wi-Fi continues to drop, making it an economical networking option 
included in even more devices. 

Different competitive brands of access points and client network-interfaces can inter 
operate at a basic level of service. Products designated as "Wi-Fi Certified" by the Wi 
Fi Alliance are backwards compatible. Unlike mobile phones, any standard Wi-Fi 
device will work anywhere in the world. 

Wi-Fi Protected Access encryption (WP A2) is considered secure, provided a 
strong passphrase is used. New protocols for quality-of-service (WMM) make Wi-Fi 
more suitable for latency-sensitive applications (such as voice and video). Power saving 
mechanisms (WMM Power Save) extend battery life. 

2.1.1.2 Limitations 

Spectrum assignments and operational limitations are not consistent worldwide: 
Australia and Europe allow for an additional two channels beyond those permitted in 
the US for the 2.4 GHz band (1-13 vs. 1-11 ), while Japan has one more on top of that 
(1--14). 

A Wi-Fi signal occupies five channels in the 2.4 GHz band. Any two channel numbers 
that differ by five or more, such as two and seven, do not overlap. The oft-repeated 
adage that channels I, 6, and 11 are the only non-overlapping channels is, therefore, not 
accurate. Channels 1, 6, and 11 are the only group of three non-overlapping channels in 
North America and the United Kingdom. In Europe and Japan using Channels 1, 5, 9, 
and 13 for 802.1 lg and 802.1 ln is recommended. 

Equivalent isotropic ally radiated power (EIRP) in the EU is limited to 
20 dBm (100 mW). 

11 



The current 'fastest' norm, 802.11n, uses double the radio spectrum/bandwidth 
(40 MHz) compared to 802.11a or 802.l lg (20 MHz). This means there can be only one 
802.1 ln network on the 2.4 GHz band at a given location, without interference to/from 
other WLAN traffic. 802.1 ln can also be set to use 20 MHz bandwidth only to prevent 
interference in dense community. 

Many newer consumer devices support the latest 802.1 lac standard, which uses the 
5 GHz band and is capable of multi-station WLAN throughput of at least 1 gigabit per 
second. According to a study, devices with the 802.1 lac specification are expected to be 
common by 2015 with an estimated one billion spread around the world. 
2.1.2: Range 

Table2.1:-Wi-Fi standard [5] 

Wi-Fi Standard 

802.11b 1995j soy, 

5.0 GHz 

2.4 GHz 11 Mbps 460 ft 

802.11g 
(2003)» 2.4 GHz 54 Mbps 460 ft 

802.11n 
(2009) 2.4/5.0 GHz 

54 Mbps 

300 Mbps - 900 Mbps 
(Combined) 

802.1 1ac 
(Draft- 2017) 5.0 GHz 433Mbps - 1. 3Gbps 

390 ft 

820 ft (2.4GHz) / 
460 ft (5.0GHz) 

Up to 820 ft 
(Amplified) 

Wi-Fi networks have limited range. A typical wireless access point 
using 802.l lb or 802.l lg with a stock antenna might have a range of 35 m (115 ft.) 
indoors and 100 m (330 ft.) outdoors. IEEE 802.1 ln, however, can more than double 
the range_[42J Range also varies with frequency band. Wi-Fi in the 2.4 GHz frequency 
block has slightly better range than Wi-Fi in the 5 GHz frequency block used by 
802.lla (and optionally by 802.lln). On wireless routers with detachable antennas, it is 
possible to improve range by fitting upgraded antennas, which have higher gain in 
particular, directions. Outdoor ranges can be improved to many kilometers with high 
gain directional antennas at the router and remote device(s). In general, the maximum 
amount of power that a Wi-Fi device can transmit is limited by local regulations. 

Due to reach requirements for wireless LAN applications, Wi-Fi has high power 
consumption compared to some other standards. Technologies such 
as Bluetooth (designed to support wireless PAN applications) provide a much 

12 



shorter propagation range between I and I 00m and so in general have a lower power 
consumption. Other low-power technologies such as ZigBee have long range, but much 
lower data rate. The high power consumption of Wi-Fi makes battery life in mobile 
devices a concern. 

Due to the complex nature of radio propagation at typical Wi-Fi frequencies, 
particularly the effects of signal reflection off trees and buildings, algorithms can only 
approximately predict Wi-Fi signal strength for any given area in relation to a 
transmitter. This effect does not apply equally to long-range Wi-Fi, since longer links 
typically operate from towers that transmit above the surrounding foliage. 

2.1.3: Interference 

Wi-Fi connections can be disrupted or the internet speed lowered by having other 
devices in the same area. Many 2.4 GHz 802.llb and 802.1 lg access-points default to 
the same channel on initial startup, contributing to congestion on certain channels. Wi 
Fi pollution, or an excessive number of access points in the area, especially on the 
neighboring channel, can prevent access and interfere with other devices' use of other 
access points, caused by overlapping channels in the 802.1 lg/b spectrum, as well as 
with decreased signal (SNR) between access points. This can become a problem in 
high-density areas, such as large apartment complexes or office buildings with many 
Wi-Fi access points. 

Additionally, other devices use the 2.4 GHz band: microwave ovens, ISM band devices, 
security cameras, ZigBee devices, Bluetooth devices, video senders, 
phones, all of which can cause significant additional interference. 

2.2 Android (operating systen) [6] 

cordless 

Android is a mobile operating system (OS) based on the Linux kernel and currently 
developed by Google. With an interface based on direct manipulation, Android is 
designed primarily for touchscreen mobile devices such as smartphones and tablet 
computers, with specialized user interfaces for televisions (Android TV), cars (Android 
Auto), and wrist watches (Android Wear). The OS uses touch inputs that loosely 
correspond to real-world actions, as swiping, tapping, pinching, and reverse pinching to 
manipulate on-screen objects, and a virtual keyboard. Despite being primarily designed 
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for touchscreen input, it also has been used in game consoles, digital cameras, regular 
PCs and other electronics. 

Unlike the iPhone OS, Android is open source, meaning developers can modify and 
customize the OS for each phone. Therefore, different Android-based phones may have 
different graphical user interfaces GUis even though they use the same OS. 

Android phones typically come with several built-in applications and also support third 
party programs. Developers can create programs for Android using the free Android 
SDK (Software Developer Kit). Android programs are written in Java and run through 
Google's "Davlik" virtual machine, which is optimized for mobile devices. Users 
can download Android "apps" from the online Android Market. 

Since several manufacturers make Android-based phones, it is not always easy to tell if 
a phone is running the Android operating system. If you are unsure what operating 
system a phone uses, you can often find the system information by selecting "About" in 
the Settings menu. The name "Android" comes from the term android, which refers to a 
robot designed to look and act like a human 

Android is popular with technology companies which require a ready-made, low-cost 
and customizable operating system for high-tech devices. Android's open nature has 
encouraged a large community of developers and enthusiasts to use the open-source 
code as a foundation for community-driven projects, which add new features for 
advanced users or bring Android to devices, which were officially, released running 
other operating systems. The operating system's success has made it a target for patent 
litigation as part of the so-called "smartphone wars" between technology companies 
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2.2,1: Development 

Figure 2.1 Android Development 

Google develops android in private until the latest changes and updates are ready to be 
released, at which point the source code is made available publicly. This source code 
will only run without modification on select devices, usually the Nexus series of 
devices. The source code is, in turn, adapted by OEMs to run on their 
hardware. Android's source code does not contain the often-proprietary device 
drivers that are needed for certain hardware components. 

2.3 Very high frequency 
Table 2.2: VHF rang 

Very high frequency 

Frequency range 30 to 300 MHz 

Wavelength range 10 to Im 

Very high frequency (VHF) is the ITU designation for the range of radio 
frequency electromagnetic waves from 30 MHz to300 MHz, with corresponding 
wavelengths of ten to one meters. Frequencies immediately below VHF are 
denoted high frequency (HF), and the next higher frequencies are known as ultra high 
frequency (UHF). 

Common uses for VHF are FM radio broadcasting, television broadcasting, land mobile 
stations ( emergency, business, private use and military), long range data communication 
up to several tens of kilometer's with radio modems, amateur radio, and marine 
communications. Air traffic control communications and air navigation systems 
(e.g. VOR, DME & ILS) work at distances of I 00 kilometer's or more to aircraft at 
cruising altitude. 
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VHF was previously used for analog television stations in the US, and continues to be 
used, but not as much due to signal problems, for digital television 

2.3.1: Propagation characteristics 

VHF propagation characteristics are suited for short-distance terrestrial communication, 
with a range generally somewhat farther than line from the transmitter. Unlike high 
frequencies (HF), the ionosphere does not usually reflect VHF waves ( called sky 
wave propagation) so transmissions are restricted to the local radio horizon less than 
100 miles. VHF is also less affected by atmospheric noise and interference from 
electrical equipment than lower frequencies. While land features such as hills and 
mountains block it, it is less affected by buildings and can be received indoors, although 
multipath television reception due to reflection from buildings can be a problem in 
urban areas. 

2.3.2: Universal use 

Certain subparts of the VHF band have the same use around the world. Some national 
uses are detailed below. 

• 
• 
• 

108-118 MHz: Air navigation beacons VOR and Instrument Landing System localizer. 
118-137 MHz: Air band for air traffic control, AM, 121.5 MHz is emergency frequency 
144-146 MHz: Amateur radio. In some countries 144-148 MHz 

2. 4 VGA connector 

A Video Graphics Array (VGA) connector is a three-row 15-pin DE-15 connector. The 
15-pin VGA connector is found on many video cards, computer monitors, and high 
definition television sets. On laptop computers or other small devices, a mini-VGA port 
is sometimes used in place of the full-sized VGA connector. 

VGA connectors and cables carry analog component RGBHV (red, green, 
blue, horizontal sync, vertical sync) video signals, and VESA Display Data 
Channel (VESA DDC) data .. 

The VGA interface is not engineered to be hot pluggable (so that the user can connect or 
disconnect the output device while the host is running), although in practice this can be 
done and usually does not cause damage to the hardware or other problems. However, 
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- 
nothing in the design ensures that the ground pins make a connection first and break 
last, so hot plugging may introduce surges in signal lines, which may or may not be 
adequately protected against. In addition, depending on the hardware and software, 
detecting a monitor being connected might not work properly in all cases. 

2.5 Tablet computer 

A tablet computer, or simply tablet, is a mobile 
computer with display, circuitry and battery in a single unit. Tablets come equipped 
with sensors, including cameras, a microphone, an accelerometer and a touchscreen, 
with finger or stylus gestures substituting for the use of computer mouse and keyboard. 
Tablets may include physical buttons (for example: to control basic features such as 
speaker volume and power) and ports (for network communications and to charge the 
battery). They usually feature on-screen, pop-up virtual keyboards for typing. Tablets 
are typically larger than smart phones or personal digital assistants at 7 inches (18 cm) 
or larger, measured diagonally. One can classify tablets into several categories 
according to the presence and physical appearance of keyboards. Slates and booklets do 
not have a physical keyboard and typically feature text input performed through the use 
of a virtual keyboard projected on a touchscreen-enabled 
display. Hybrids and convertibles do have physical keyboards, although these devices 
typically also make virtual keyboards available. 

2.5.1 Features 

Hardware 

• High-definition, anti-glare display 

• Wireless local area and internet connectivity (usually with Wi-Fi standard and 
optional mobile broadband) 

• Front- and/or back- facing camera(s) for photographs and video 

• Lower weight and longer battery life than a comparably-sized laptop 

• Bluetooth for connecting peripherals and communicating with local devices 

• Early devices had IR support and could work as a TV remote controller. 
• Docking station: Keyboard and USB port(s) 

Special hardware: The tablets can be equipped with special hardware to provide 
functionality, such as camera, GPS and local data storage. 

Software 

• Mobile web browser 
• Reader for digital books, periodicals and other content 

• Downloadable apps such as games, education and utilities 
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% Portable media player function includir idc 5le 7be cl : · uding video playhac 
% Email and social media 

• Mobile phone functions (messaging, speakerphone, address book) 
% Video-teleconferencing 

Data storage 

• On-board flash memory 
• Ports for removable storage 

• Various cloud storage services for backup and syncing data across devices 
• Local storage on a LAN 

Additional inputs 

Besides a touchscreen and keyboard, some tablets can also use these input methods: 

• Proximity sensor to detect if the device is close to something, in particular, to your ear, 
and can block unintended touches 

• Accelerometer: Detects the physical movement and orientation of the tablet. This allows 
the touchscreen display to shift to either portrait or landscape mode. In addition, tilting 
the tablet may be used as an input (for instance to steer in a driving game) 

• Ambient light and proximity sensors, which help distinguish between intentional and 
unintentional touches 

• Speech recognition 
• Gesture recognition 
• Character recognition to allow you to write text on the tablet that can be stored as any 

other text in the intended storage, instead of using a keyboard. 
• Near field, communication allows communication with other compatible devices 

including ISO/IEC 14443 RFID tags. 

2.5.2 Operating system 

Tablets, like conventional PCs, run multiple operating systems (though dual booting on 
tablets is relatively rare). These operating systems come in two classes, desktop-based 
and mobile-based ("phone-like") OS. Desktop-based tablets have been are thicker and 
heavier, require more storage, more cooling and give less battery life, but can run 
processor-intensive applications such as Adobe Photoshop in addition to mobile apps 
and have more ports while mobile-based tablets are the reverse, only run mobile apps. 
Those that focus more so on mobile apps use battery life conservatively because the 
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processor is significantly smaller. This allows the battery to last much longer than the 
common laptop. Android is a Linux-based operating system that Google offers as open 
source under the Apache license. It is designed primarily for mobile devices such 
as smartphones and tablet computers. Android supports low-cost ARM systems. Many 
such systems were announced in 20 IO .However; much of Android's tablet initiative 
came from manufacturers, while Google primarily focused on smartphones and 
restricted the App Market from non-phone devices. 

2.6 Projectors 

Figure 2.2:- Projector 

A projector or image projector is an optical device that projects an image ( or moving 
images) onto a surface, commonly a projection screen. 

Most projectors create an image by shining a light through a small transparent lens, but 
some newer types of projectors can project the image directly, by using lasers. A virtual 
retinal display, or retinal projector, is a projector that projects an image directly on 
the retina instead of using an external projection screen. 

The most common type of projector used today is called a video projector. Video 
projectors are digital replacements for earlier types of projectors such as slide 
projectors and overhead projectors. These earlier types of projectors were mostly 
replaced with digital video projectors throughout the 1990s and early 2000s (decade), 
but old analog projectors are still used at some places. The newest types of projectors 
are handheld projectors that use lasers or LEDs to project images. Their projections are 
hard to see if there is too much ambient light. 

Movie theaters use a type of projector called a movie projector. Another type of 
projector is the enlarger, a device used to produce photographic prints from negatives. 
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3.1 SYSTEM FUNCTION AND lBILOCK DHAGJRAM 

The system is consist of several subsystems shown in figure 3.1 below: 

Smart phone, tablet, Wi-Fi network, projector, TV transmitter and TV. 

Smart Wifi l Phone Tablet Projector Network I J L 
l 
) 

- ----------- 

~ #®-e 

I 
TV Transmitter LCD TV (VHF band) 

Figure 3.1 Main block diagram 

The system design consist of software and hardware components, in a chapter the 
details of each one will be shown as block diagram, circuit and specifications. 

3.2 SOFTWARE DESIGN 

This system require a software application to connect the smart phone with tablet using 
Wi-Fi network and surely this application work on operating system that the smart 
phone and tablet based on. 

In this system we decide to make an application that work on android operating system, 
the application will installed on smart phone as transmitter of data and installed in tablet 
as receiver. 
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3.2.1 Android application interface: 

. ~~ ".,,1,. 
~ ~ 
~ ······ ~ 
~ ~ 
~ WIFI network "'!!I g 

TabletK 
[ Rx • smart phone 

gs 
Ip» 
'% 

App 

+--- --- ------------------ 
Msdb 

smnrtphon, 

Figure 3.2:- tablet and smartphone network 

Working principle 

• Tablet connects to the network and sensing for request. 
• Smart phone search and connecting to network, (Mobile sends a request for Tablet 

through the network and then connect with it). 

r,i •• ,, u ., 
____ screen transfer 

Figure 3.3:- search and connect the network 
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• Starting the android program in the smart phone, and start searching the networks, to choose the 
tablet network and connect with it. 

[J ,, lK@ 
screen transfer 

[Auto Complete 

I connect 
- - - 

Figure 3.4 ;- Enter the password 

..i., To be able to send your data you have to sign in by a correct password. 
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Android application design: 

The application divided into for main modules as shown below: 

Network connec:fion ----- video audio 
capinriug -] video and audio .ll] synchronization 

Figure 3.5:- main block diagram of application android 

• screen capturing and screen sharing is by android.media.projection functionality . 
• createVirtualDisplay() method allows our app to capture the contents of the main screen (the 

default display) into a Surface object, which our app can then send across the network. To 
begin screen capturing, your app must first request the user's permission by launching a 
screen capture dialog using an Intent obtained through 
the create Screen Capture lntent )method. 
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Application System Architecture 
to Screen$hare host device 

(Android phone) 

Service Proxy 

ScreenShareServlce 

application Service SD 
Communication channel 

(Bluetooth/i-FI} 

ScreenShare client device 
(Android tablet) 

• r r p I c:at·oo .. j 

Figure 3.6:- Application system architecture 

Description for main classes 

a) Service Application 

In the onCreate function of application class of our application, it needs to call the on Create function of 
service Application class to initialize project Service. 

b) Service Configuration. 

Our applications need to call the set function of Service Configuration class to set the port number used 
by project application Service (TCP/UDP port). 

Different applications cannot use the same port number. The port number must be assigning. 

c) Our project Service Proxy (Service Proxy) 

Service Proxy class provides external project Service function calls, including the enable/disable 
AppConnection, send Data, send File and other functions. 

Our applications need to instantiate this class to call its functions transfer data. 

d) Application Service Callback Listener 

Application Service callback listener interface. Application Service Proxy will notify this interface for all 
data sent from application Service. 

Our applications need to implement this interface to receive data sent from application Service. 
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3.2.4 Similar android application: [7] 
1. Mobizene 

This application send the smart phone screen to the laptop, so you can access your 
smartphone by its touch screen and the result of changing its screen is appear on laptop 
screen. 

Figure 3.7 :- Mobizen application 
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Figure3. 8 :- Mobizen in laptop 

Description 

• Mobizen allows you to use your mobile phone easily from your PC. You can connect to 
Mobizen via USB, Wi-Fi, 3G or LTE on PC, Mac, iPad or Tablet. Mobizen will connect to 
your mobile devices with various networks. 

• Smartphone-mirroring 
Real time mirroring on your PC is supported. With Mobizen, you can seamlessly continue 
gameplay and use of all other Android apps at full functionality on your PC. Continue to use 
Kik Messenger, WhatsApp on your PC with Mobizen. 

• SCREEN.RECORDING? 
You can easily take screen shots and record your mobile screen without rooting. This is the 
easiest way to record and share mobile gameplay. 

• MOBILE.PRESENTATION 
Mobizen works as an effective presentation tool allowing you to mirror your mobile device to a 
large screen. Tools such as on-screen drawing can enhance the effectiveness of any 
presentation. 

• SMARTPHONE.NOTIFICATION 
easily receive all smartphone notifications on your PC discreetly and choose which ones you 
would like to respond to at the click of your mouse. 

• VIDEO.STREAMING 
Mobizen allows you to stream music and videos to your PC with ease. Transferring files is no 
longer necessary as you can easily stream mobile multimedia to a large screen to share with 
friends and colleagues. 
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% DRAG-AND-DROP.FIL. TRANSFER .Dr ,3 
other media files to your PC from 

O 
a rag an Drop when you want to transfer photos and 

Your mobile device with th· your mobile. You can also move contents from your PC to 
Is easy-to-use function. 

2, Screens hare: 

))))))) 

PHONE TABLET TV 
Figure 3.9 :- phone to tablet to TV 

Description 

ScreenShare uses ScreenShare technology to allow a smartphone and a tablet to share data and user 
interface. With this sharing, user can have better viewing experience and can access internet on tablet 
browser through the phone cellular network. ScreenShare includes ScreenShare browser, ScreenShare 
organizer and ScreenShare service that manages Bluetooth or Wi-Fi connection and data exchange 
between a phone and a tablet. ScreenSahre organizer can let you share and play your phone content 
(photos, videos, music, documents, etc.) to your tablet and export your phone contents to your tablet 
storage. ScreenShare organizer can also let you directly stream the music and videos stored on your 
phone to your tablet or TV (via HDMI cable). 

Requirements 
• a tablet running Android 
• a smartphone running Android 

Note:-This application is similar to our application in our project. But if we have to use it, some 
.features will be added such as security (username, password) for connection, and application must 
working automatically all the time after turning on the device in the receiver side . Also programming 
additions to make the application linking the phone with the tablet by a Wi-Fi network instead of peer 
to peer technique for some kind of long range connections. 
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% Through our working to design and programming the software we face some problems that 
need high professional programing experiences, and to not start from zero we use a ready 
software application which is very useful and meets the required needs for our project named 
(remodroid). 

Remodroid application : 

• Description: 
This is a remote control app, which allows you to control Android devices with any 
other Android phone, PC or Mac. 

The app is mainly developed for remote control of Android TV sticks but as well 
works with a wide range of smart phones and tablets. 
The app is separated in two parts: 
I. Pressing the "Stream" button allows screen sharing and remote control of the 
current device. Only that mode requires ROOT PERMISSIONS 
2. Pressing the "Connect" button allows you to see the screen of a streaming device 
and as well remote control it. That mode does NOT require root permissions. 

The importance and objectives of the application. 

- Introducing a presentation (the App supports multiple users connected to one 
device at the same time) 

- Supporting friends and people in need f.E. by remote configuring an app or by 
showing what actions need to be proceed 

- Showing videos or pies to friends without even downloading them. 

Features: 

- Screen sharing 

_ Remote control (Android device and PC) 

_ Multiple user support 

_ Connection Management 

- Wi-Fi and 3G (Local Network and Internet) 
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• Main function of remodriod app: 

1. Network connection _ using w· F' 
requests connection com d I- 

1 network to be connected with tablet, the application man. 

--D 

Connect 

Stop Streaming 

Manual Connection 
IpP-Address 

; 4 ; 4 

Browser URL: http://192.168.178.51;8000/ 

Figure 3.10: Network connection 
Connect 

~ After starting the android application in the smart phone and pressing (connect) the application 
will start searching the networks, to choose the tablet network and connect with it. 
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2 IP address: 

The application detrmines the IP address to make a connection through it. 

» a 
- Available senders 

Rockchip MK8088 

Stop Streaming 

Current Connections 

Manual Connection 
P-Address 

{addrossefyourowndovie ® ,,.; 
192.168,176.208080 
Sc,ro,c,r ,Ufll. ""obtelvinionwlaPC: h: 

Ga_ 178 20JIOOO/ ; ,·;.: 
Mme ea a 

Connect 

Figure 3.11 : IP determination 
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3 Video streaming. 

After entering the IP in tablet, the smart phone will start video sending process by pressing (start 
streaming). 

Figure 3 .12 : Video streaming 
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3.3 HARDWARE DESIGN 
This system which linking th . 

main hardware's d ¢. 1€ smart phone with projector and TV's is consist of two 
or 1evices. The first '° the 1bl.., ., , 

th · th TV s one IS t e ta et that will received the video signal ,o er one is e transmitte (VHF T . 
TV's. r 'ransmitter) that will send the video signal to the 

3.3.1 TV Transmitter (VHF transmitter); 

There are many types of transmitters depending on: 

• The system standard. 
• Output power. 

• Back up facility, usually the Modulator, Multiplexer and Power Amplifier. 
• Stereophonic (or dual sound) facility, for analog TV systems. 
• Aural and visual power combining principal, for analog TV systems. 
• Active circuit element in the final amplifier stage. 

Input stage of a transmitter: 

The video (VF) input is a composite video signal (video information with sync) of 
maximum 1 volt on 75 n impedance. After buffer and 1 V clipping circuits the signal is 
applied to the modulator where it modulates an intermediate frequency signal (which is 
different from the one used for aural signal). The modulator is an amplitude modulator, 
which modulates the IF, signal in a manner where 1 V VF corresponds to low level IF 
and O volt VF corresponds to high-level IF. AM modulator produces two symmetrical 
side bands in the modulated signals. Thus IF bandwidth is two times the video 
bandwidth. (If the VF bandwidth is 4.2 MHz, the IF bandwidth is 8.4 MHz) However, a 
special filter known as vestigial sideband (VSB) filter follows the modulator. This filter 
is used to suppress a portion of one side band, thus bandwidth is reduced. (Since both 
side bands contain identical information, this suppression does not cause a loss in 
information.) Although the suppression causes phase delay problems the VSB stage also 
includes correction circuits to equalize the phase. 

The audio (AF) input ( or inputs in case of stereophonic broadcasting) is usually a signal 
with 15 kHz maximum bandwidth and O dBm maximum level. The signal after 
passing buffer stages is applied to a modulator where it modulates an intermediate 
~ 1·er (IF) The modulation technique is usually frequency modulation (FM) frequency carr · 
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Output stages: 

The modulated signal is applied to a mixer (also known as frequency converter). 
Another input to the mixer which is usually produced in a crystal oscillator is known 
as subcarrier. The two outputs of the mixer are the sum and difference of two signals. 
Unwanted signal (usually the sum) is filtered out and the remaining signal is the radio 
frequency (RF) signal. Then the signal is applied to the amplifier stages. The number of 
series amplifiers depends on the required output power. The final stage is usually an 
amplifier consisting of many parallel power transistors. 

In modern solid-state VHF and UHF transmitters, LDMOS power transistors are the 
device of choice for the output stage. 
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3.3.2 VHF Transmitter block di 4tugram & circuit: 

Crystal oscillator ' RF 
amplifier Power 

amplifier 

video sign a 1-► Video 
amplifier 

AM picture signal 

AM~ modulating 
amplifier 

Transmitter 
antenna 
7 

Combining. y 
network 

a» t C" soun signal ]modulating Il transmitter lg ' 
amplifier section 

FM sound signal 

Figure 3.13:-block diagram of a television transmitter. 

As shown in figure the video signal will enter to the video amplifier then the amplified 
signal will modulated by AM modulator then send to carrier circuit. 

The sound signal will be amplified then inter the FM modulator then send to its own 
carrier to be transmitted. 

The carrier frequency that carry the AM signal and the carrier frequency that carry the 
FM signals will transmit by the same antenna. 
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3.3.3 VHF transmitter circuit: 

Figure 3.14:- TV (VHF) transmitter circuit. [8] 

Referring to the circuit above, Ql is configured as a preamplifier for amplifying the 
audio input to be modulated. 
Q2 is fundamentally responsible for conducting a couple of important functions: It 
amplifies the carrier frequency generated by the tank circuit, and modulates the input 
over these carrier waves. 
The preamplifier audio signals from the Q 1 stage is fed to the Q2 stage at its base for 
the intended modulation actions. 
As we know all transmitter circuits require a conventional "tank" circuit involving an 
inductor and few capacitors for generating carrier waves. 

Here is a tank circuit becomes imperative and is formed by the insertion of CS, LI. 
This network essentially generates the crucial carrier waves. 
The video signal, which needs to be superimposed with the audio signal, is applied to 
the emitter of Q2 through the variable resistor R7 for implementing the intended 
modulation process. 
The composite signal (audio/video) after modulation via the Q2 and the tank circuit 
stages is further applied to the connected antenna A I for the final transmission into the 
atmosphere so that it can be received by a particular TV set in the vicinity. 
The proposed TV transmitter circuit requires a well - regulated stabilized 12V supply for 
operating. 
Preferably, a 12v battery would give better results due to a much cleaner DC free from all 

possible ripples and noises. 
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Things we need to consider While building this TV transmitter circuit: 

For the inductor LI use a super enameled copper wire of 24SWG and wind 4 turns with 
6mm diameter over any non-conducting former such as paper or plastic. 
Tl may be replaced with any standard audio transformer the type which were 
commonly used in olden transistor sets and radios at the output amplifier stage. 
The antenna is not much critical, can be any good conductor of electricity, around a foot 
long, such as a copper wire. You may try different lengths until you get the optimal 
response from the TV transmitter circuit. 
The operating frequency of this unit could be within 50 and 210MHz. 
The compatibility of this circuit is well with PAL B/C systems. 
You may have some fun with C8 which may be tweaked a bit for acquiring extreme 
accuracy with the performance of the circuit. 
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Table 3.1:-TV and white space frequency [9] 
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Power supply 

• 

The power supply of the circuit can be made with tensions of 12 (7812) or 15(7815) Volts of a source 
'th at least IA and excellent filter. A deficient filter in this type of so much circuit can provoke WI d d I . . h ' es in the soun , as un ulations in t e image. snot 

Suggestion of power supply for circuit using the ic 7812 (for minimize the noise): 

Figure 3.15:- low noise power supply 
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• Through the second semester w t h 
h • . e.:ry t e first c · · (fi we use another circuit shown below:; rcuit figure 8) and have unsatisfactory result, so 

VHF transmitter circuit 2 [] 

Figure 3.16: project final circuit 

The working principle: 
Block diagram of wireless audio video sender consists of as follows.· 
I. A main frequency generator acts to produced the signal carrier of the television signal. And is the 
main frequency of this project. 
2.A signal amplifier will amplify signal come from the frequency generator circuit to up enough to can 
drive a power amplifier circuit. 
3. A frequency generator in VCO form, will produce a center frequency 5.5 MHz Which this frequency 
will change by a input signal, contributes to the FM modulated by a television signal system. 
4.This power amplifiers in addition to the high-power amplifier is the last time before it was broadcast. 
Also acts as a modulated video signal and audio. (Through the FM modulation) mixes with Signal 
carrier frequency of the video signal in the AM as well. 
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The main frequency generator circuit in for . 
· mer C4(3-12pF) together to int t 'm of LC in a ground-base configure type. By has LI 

and trmm to a tuning circuit at output, 

F r adjust the video signal carrier frequency as you d . 
o bias circuits to Q1(C9018). By has CI c . neec in range of 450MHz-550MHz. The RI, R2, R3 

are a onnected as divider circuit to determine rut a high frequency at pm base. Both capacitors C2 and C3 
are c . b . . ate of signal that feedback from collector to emitter. The C3 so is not the oypass signal capacitor as general case, 

This frequency is send to amplify up by through coupling capacitor CS to transistor Q2(C9018) that is 
the signal amplifier circuit, The resistors R4,R5 R6 are set to the b' · •t t Q

2 
·t C6 · 

" '' 1as circuit to ,a capacitor is capacitor bypass frequency to the ground, to protect the loss of power at the R6. 
The inductor L2 send the DC voltage to Q2 At the same time, it was a RF Shock, prevent visual Signal 
carrier frequency, output to supply it. 
Since we want to have a frequency stability over power. We make regulation the power supply circuit to 
this the second input sector. With R9 is limit current and filter to smooth with two capacitors C8 and C9, 
The signal is amplified through the link on the capacitor C7 ,to Q4 that is power amplifier circuit and 
AM modulation circuit with the same time, by will be reduce by the resistor R8 to the appropriate size 
for the audio signal to pass through the base pin of Q4. The same R 7 and R8 are the bias resistors to Q4 
. The inductor L3 act same as L2 and because this sector we want the best power than others , The 
power supply for this ,so come direct from the main power supply. By have capacitors CI0,Cl 1 and 
C23 are filter current for the signal that is modulated with the video carrier wave, ready with the sound 
signal in AM form that will be coupling and adjust the amplitude of signal suitably with C13,C14,€15 
and RIO, by has the VRI is used to adjust percentage of modulation. The audio signal will be coupling 
through C14 and C17 go to the Q3, by has VR2 adjust the range frequency deviation 
Both RI l,Rl2 are the bias resistors. The Cl8 is cut off high frequency on pin base. Cl 9 and C20 are the 
divider capacitors as same C2,C3, that is set as the generator circuit on LC ground, base and configure 
same with QI. But the circuit is determined as VCO(voltage control oscillator) to modulated the audio 
signal that into the FM input, by Center frequency of 5.5MHz, which is the frequency difference 
between the Signal carrier frequency video signal with audio carrier signal. The set of values of Tl and 
C2I. 
The audio signals through the FM modulation through Tl and Cl2 are the coupling pin to the base of . 
Q4. The power supply that entered to this section will be regulated as 5 volts voltage regulator, has R3 is 
limiter current and filter to smoothed do not the high frequency withm by C22. The telev1s1on signal is 
completed form output of Q4 will be sensed Will be spread broadcast antenna, the capacitors C24 and 
C25 act as the matching circuits. For the status of the device is indicated by LEDl, with limit current by 
RI4. 

Our upgrades on the circuit: 

W · 548 has a high noise figure when it works on 213MHz so we e note that the transistor c • · · d 
I • • l'fi t · tor c 9018 and we really get higher resolution receive I'eplace it by the low noise RF amplifier transis 

signal. 
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Chapter 4: Test and result: 

4.1 Overview 

4.2 Problems and solutions 
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~--------- ... 
4.1 Overview 

h. chapter, we will show the testing and re It f h 
In t is . . su s O t e system, and the system hardware consist of VHF transmitter, RF amplifier, antennas, HDMI tc AV 
the ' 0 converter, tablet and power supply. 

4.2 problems and solutions 

The project is almost over , and obviously the system is consist of many parts and components and we 
will show the problems we face and the solution progress of some parts as follow: 

Hardware: 

The system hardware consist of the VHF transmitter, RF amplifier, antennas, HDMI to AV 
converter, tablet and power supply. The system designed to be small and fit to hanging on wall. 

VHF transmitter was designed and constructed to broadcasts video and audio to TV at frequency of 
213 MHz ,the transmitter use PAL system or (SECAM).The output signal is about 80mW which is 
amplified by the RF amplifier to increase by the factor often (800mW). 

The transmitter working as a small TV station with external video and audio input jacks and it's 
able to deal with both analog and digital video systems so working with wide number of 
different video sources. (figures next page) 
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Figure 4.1: TV transmitter circuit 
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~---------- 
After testing the circuit, there was som as Some_ roblems; 

Although we build different circuits in a 
. . . n effort to reach th 

distortion or annoying noise appears on TV ©good quality the ah ·· . . screen r ere, a ways some kind of 
and amplifier transistor c9018 which h . · 0 overcome this prob I 3 ave noise fi em we use a RF modulator 
using noiseless power supply. igure of l.2dB at 300MHz o] \tj r perating frequency and 

The short range, sensitivity to m . . 
oving object and ° .: 

solved by the component in the next ste signal dying after walls, all these problems are p. 

✓ RF amplifier : 

Figure 4.2: RF amplifier 

The VHF transmitter output power is low and it's transmit with a short range about (less than 5 
meters) and this is very short distance in addition the low power signal is sensitive to moving 
objects around and that's clearly appears specially when we are dealing with video transmitting, 
so using the RF amplifier is very necessary. 

45 



The amplifier we used is RF amplifier which amplifies the signals that have frequency in the 
range of (54-1000 MHz) ,and has a gain of 10dB. 

If there needing for transmit in longer range or indoor (inside the whole building) the multi RF stages can used. 

The video signal received before and after the RF amplifier shown below: 

F. 4.3: signal without RF amplifier 1gure ·. . 
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Figure 4.4: signal after amplifier 

As it shown we used a HD camera to test the VHF transmitter. 
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✓ Antenna: 

The final stage of completely overcome the noise (increasing signal to noise ratio) is by utilizing 
the transmitted power and repeal the moving object effects and antenna polarization problems 
using "rabbit ears" antenna instead of one element antenna. 

The video signal received at TV using "rabbit ears" (20 meter far from transmitter) have 
a good quality even when there are moving objects and also behind the wall is shown below: 

. . nal using rabbit ears antenna : 4.5: received sig Figure • 
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The figure below show the TV transmitter using HD camera as video source and 
the receiver(TV) with separated by 6 meters (about 0.2 the maximum distance 
before the receiver start have noteworthy noise using one amplification stage). 

. 4.6: TV broadcasting Figure ·.. 
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The system now is able to connect the smart phone to data show and TVs by using 
a tablet as video source for TV transmitter .the tablet is an intermediate device that 
receives the video signal from the mobile by android application (remodroid) 
through Wi-Fi network then the HDMI to AV converter will link the tablet with 
TV transmitter. Gathering the whole system is in progress but not finished until 
now, and figures will be included in the final version of our project documents. 
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Chapter S: conclusion: 
5. I Overview 

5 .2 Achievements 

5 .3 Conclusion 

5.4 Future work 
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C 

5 .1 Overview: 
In the chapter we will what we ach; . · uevedinthis 3 
suggestions and recommendation fo Project, overall conclusic 1d fu or even better imp! . on, an ture work and 

ementation. 

5.2 Achievements: 
Through past mounts, we achieve diffe : 

. · Ierent points according to our project plan: 
1. Building a VHF transmitter broadca t id st video and audi ° A coverage the floor area. 11oin very good quality signals, and 

The VHF transmitter has the availability f- . Y o mcreasmg the rang of . the number of RF amplifiers stages. coverage area by mcreasing 

2. Implementing a small dimensions project id fi h . 'J an it to angmg on wall. 

3. Mirroring the smartphone screen on tablet th t k . . . 
rt h 

'th VHF . a wor as intermediate device that linking 
smartptone win transmitter. 

4. Broadcasting as a small TV station whatever the video sources and TV numbers. 

5 .3 Conclusion: 
At the end of our project, we conclude some ideas as follows: 

Working with a team is very important thing, and give a power and meaning the project. 

The fact that two students in this project helped everyone in his project load, because of 
cooperation of different suggestions, and ideas and solutions that taken from everyone in our 
group, and this help us a lot especially when we faced some challenges. Because of that 
cooperation, our project succeed. 

Video streaming is one of widely used techniques for much useful application; in our project, we 
use streaming video to make the presentation and showing data from smartphone. 

We hope to make the presentation and showing data more easily by overcoming the using of 
heavy hardware and wires, by using smartphone and wireless technologies. 
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We deals with electronic component and w 
e successes to tr ·tt d 'd d . . I d we know now the problems of transmit in AM c;,,, ansmitted video and audio signal an 

d as much the annoying noise rcuits and the solution of the most problems to reduce 3e, 

5.4 Future work: 
We hope that our project will be valuable and useful reference for other future projects related to 
broadcastmg video and audio signal from different device. 

In our project, we use the tablet as an intermediate device, so we use a small number of it 
function. Replacement it by another device that has a main function of linking the VHF with 
smartphone by wireless technique will be more suitable. 

Developing HDMI to AV convertor to make high quality video is very needed in future work. 

finally our project can be used as a small TV station that can have an extended rang to broadcast 
video inside a building or even university area by increasing the RF amplifier stages, also the 
use is not restricted by using only the smartphone since the project have external video, audio 
and HDMI jack. 
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BC546 I BC547 / BC548 / BC549 J Bcsso 
NPN Epitaxial Silicon Transistor 

features 
, Switching and Amplifier 
• High-Voltage: BC546, Vcgo= 65 V 
, Low-Noise: !3C549, .BC550 .- . . . 
• Complement to BC556, BC557, BC558, BC559, and BC5GO 

. . . ~ . . . . . . . . . : . . 
1¢/ T0-92 

1. Collector 2. Base 3. Emitter 

Ordering Information 
. ·. \ .. , 

Part Number Marking Package Packing Method BC546ABU BC546A TO-92 3L Bulk 
· .BC546ATA BC546A.· TO-92 3L Ammo 
BC546BTA BC5468. 

. ·- TO-92 3L Ammo 
BC546BTF BC546B TO-92 3L Tape and Reel 
BC546C TA BC546C TO-92 3L Ammo 

BC547ATA BC547A TO-92 3L Ammq ... '· _·· 

Bulk B_C5478 BC5478 T0-92 3L .. . 
.. 
BC547BBU BC5478 TO-92 3L Bulk 
BC547BTA BC5478 TO-92 3L Amrho 
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Ammo BC54_7CTA BC547C TO-92 3L 
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.. 
TO-92 3L BC548BU BC548 -· Ammo 

~ 
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T0-92 3L Ammo BC548CTA BC548C 
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,___ 

TO-92 3L - BC549BTA BC5498 
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,___ 
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BC550CTA BC550C 
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t Maximum Ratings Absolu e . . 

xceeding the absolute maximum ratings may damage the device. The device may not fonction o, be opera 
stresses e ecommended operabng condrtrons and stressrng the Parts to these levels is not recommended. In addr- 
ble above 

th

•J xposure to stresses above the recommended operating conditions may affect device reliability. The 
tton, exteo

d

e. •um ratings are stress ratings only. Values are at TA = 25•c unless otherw;,, noted. lite maxim abso\lU 

Parameter 
Value Unit 

~~ .. . 

BC546 
80 

~ 
Collector•Base Voltage 

BC541 t Besso 
50 V 

Vcso 

BC548 / BC549 
30 BC546 
65 

r---- 
BC547 / BC550 

45 V 

Collector-Emitter Voltage Vo 
BC548 / BC549 

30 
. 

BC546J BC547 
6 

V 

i--- 
Emitter-Base Voltage 

.. 
5 

V=go 
BC548 / BC549 / BC550 

100 mA 
Collector Current (DC) . - 

: 

mW 

~ 

.500_ 
Pc {Collector Power Dissipation 

150 ·C 
Junction Te_mperature 

- 
-65 to +150 ·C 

( r 
[Tero Storage Temperature Range 

. ,·. 

~. 

Electrical Characteristics 
% +T,=25C unless otherwise noted. Values are at A . · . . 

Synibo_l 
lcso C6Ul:l_ctor Cut-Off Current 

·Dc_gurrent Gain 
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V. · - 3·ov, 1E -.o CB ·· · · 
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CE : .. ' · . · 
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'M: Unit Typ.,.lax. 
15 nA 
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90 
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mV 
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v CE = 5 V, le 10 mA 300 
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ooaaar sow lie"f ,rs Ji 

NF 
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720 

•. Vea · · · · -1 MHz 
Output Capa_citance Ves =,0.5 V, le= 0, f- · · 2.0 10.0 
Input Capacitance _-5 v, le= 200 µA, , 1.2 4._o scsersos=[/'ii [[ia@] 
Noise BC549/ BC550 - 5 V le= 200 µA, MHz~ 1.4 ' 3.0 

V CE - ,,,.; f = 30 to 15000 _ Figure BC549 "R,= 2 KS2, 

6.0 

BC550 

mV 

MHz 

pF 

pF 

dB 
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Classification 
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A 
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Typical Performance Characteristics 
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physical Dimensions 

5.20 
4.32 

5. 3 
4.32 

0.81 
\Q.79 

15.62 
13 20 

2 3 

0.56 Ill-d 
0.36 

(2s5a 

NOTES: UNLESS OiliERWISE SPECIFlEO 

" {2"C,-3.2P's: o cane ro-s. 
B) All. DIMENSIONS ARE IN MIWMITERS •. 
C) DRAWING CONFORMS TO ASME Y14.5M-1994. 
0) T0-92 (92,94,96,97,98) PIN CONFIGURATION: 

4.19 
3.05 

2 92 94 95 97 98 ... p F M p F 1,1 B F M p F M P F M 

1 E s s E s s B D C C G D C a D 
2 B D C C a D E s s B D C E s s 
J C G D B D G C a D E s s B D G 

0.52 
0.30 

2.66 
2.13 

l£GEND: 
P - BIPOLAR 
F' - JFET 
M-- DMOS 

E- EMITTER 
B- BASE 
C- COLLECTOR 

D - DRAIN 
S - SOURCE 
G - GATE 

E) FOR PACKAGE 92, 94, 96, 97 AND 98: 
PIN CONFlGURATION DRAIN "ll" AND SOURCE "S" 
ARE INTD!CHANGEJ.GlE AT JFET "F" OPTION. 

F) DRAWING. Fll.ENAME: MKT-ZJD3DRM. 

Figure 7. 3-Lead, TO-92, JEDEC T0-92 Compliant Straight Lead Configuration, Bulk Type 
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physical Dimensions (Continued) 
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NOTES: UNLESS OTHERWISE SPECIFIED 

A. DRAWING CONFORMS TO JEDEC MS--013 
VARATION AC. · < 

B. ALL DIMENSIONS NIE: IN IIIUJII ETERS. 
C. DllAWING CONFORMS TO ASME Y14.54--2009. 
D. DRAWING FILENAME: MKT--ZAO3FREY3. 
E. FAIRCH ILD SEMICONDUCTO R. 

Figure 8. 3-Lead, TO-92, Molded, 0.2 In Line Spacing Lead Form, Ammo, Tape and Reel Type 
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t(/National Semiconductor 

LM1889 TV Video Modulator 
General Description 
The LM1889 is designed to interface audio, color difference, 
nd luminance signals to the antenna terminals of a TV re 
:eiver. It consists of a sound subcarrier oscillator, chroma 
subcarrier oscillator, quadrature chroma modulators, and 
AF oscillators and modulators for two low-VHF channels. 
The LM1889 allows video information from VTR's, games, 
test equipment, or similar sources to be displayed on black 
and white or color TV receivers. When used with the 
MM57100 and MM53104, a complete TV game is formed. 

PRELIMINARY 
April 1987 

Features 
• de channel switching 
m 12V to 18V supply operation 
I Excellent oscillator stably 
■ Low intermodulation products 
• 5 Vp-p chroma reference signal 
■ May be used to encode composite video 

Block Diagram 
DC Test Circuit 

Dual-In-Line Package 
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p,solute Maximum Ratings -- 
A /Aerospace specified devices are required 

Storage Temperature Range If l,lllltar}' ntact the National Semiconductor Sale~ 
please ~~ributors for availability and specifications. Chroma Osc Current I =55C to + 150¢ office/DlS 17 max y Voltage V14, V16 max 19V9o (V16-V15) max 10 mA5oo SlJpP Dissipation Package (Note 1) 1800 mW (V14--V10) max ±5 V,, powe' 

(V14-V11) max ng Temperature Range 0C to + ?o•c 7V Opera! 
Lead Temper t 7V ra ure (Soldering 10 ) DC Electrical Characteristics (de Test Circuit All SW N ' sec. 260C 

• ormallyPos.1,V, = 15V. _ -,,a Parameter «Ve Vo=ray 
sym o Condltlons 

Min 

, ____ 
Supply Current Typ Max Units [S Sound Oscillator, Current 

Change V, from 12.5 to 20 35 45 mA lj5 Change 17.5V 
0.3 0.6 0.9 mA 

[» Chroma Oscillator Balance V17 
9.5 11.0 

[ 
Chroma Modulator Balance 12.5 V yi3 

7.0 7.4 7.8 
%® 

R-Y Modulator Output Level 
SW 3, Pas. 2, Change SW 1 V AN13 

from Pos. 1 to Pos. 2 0.6 0.9 1.2 V - B-Y Modulator Output Level SW 3, Pas. 2, Change SW 2 Ai3 
from Pos. 1 to Pas. 2 0.6 0.9 1.2 V ,- 

Chroma Modulator SW 3, Pas. 2, Change SW o AV13/AV3 
Conversion Ratio from Pas. 1 to Pas. 2 Divide 0.45 AV13 by AV3 0.70 0.95 V/V 

V8, V9 Ch. A Oscillator "OFF" Voltage SW 4,Pos. 2 
1.0 3.0 V lg Ch. A Oscillator Current Level Ve = 12V, Ve= 13V 3.0 4.0 5.5 mA V6,V7 Ch. B Oscillator "OFF" Voltage 
1.0 3.0 V 

ks Ch. B Oscillator Current Level SW 4, Pas. 2, Ve= 12V, 
Vo = 13V 3.0 4.0 5.5 mA 

AV11/(V13-V12) Ch. A Modulator Conversion Ratio SW 1, SW2, SW 3, Pos. 2, 
Measure AV11(V10) by 
Changing from Ve = 12.5V, 0.35 0.55 0.75 V/V 
Ve= 11.5V to Vg = 11.5V, Vo = 12.5V 
and Divide by V13-V12 

AV10/(V13-V12) Ch. B Modulator Conversion Ratio Divide as Above 0.35 0,55 0.75 VIV 

AC Electrical Characteristics (AC Test Circuit, V = 15V) 

Symbol Parameter Conditions Min Typ Max Units 
V17 Chroma Oscillator Output Level CLOAD < 20 pF 4 5 Vp-p 
V15 Sound Carrier Oscillator Level Loaded by RC Coupling 2 3 4 Vp-p 

Network 
V8,V9 Ch. 3 RF Oscillator Level Ch. SW. Pas. 3, f = 61.25 MHz, 200 350 mVp-p 
[ Use FET Probe 

vs, V7 Ch. 4 RF Oscillator Level Ch. Sw. Pas. 4, f = 67.25 MHz 200 350 mVp-p 
Use FET Probe . 

Ho , , 50- maximum junction temperature and a thermal resistance ° o~eration in ambient temperatures above 25C, the device must be derated based on a 1 
C/W junction to ambient. 
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. Characteristics (AC Test Circuit, V = 15v peslsl """""7,, [,],__ [ parameter Typ Units 
'... say oeoaodanca ca@le®"[,jsss us. 3 » 

Chroma, fo. F See Curves 
sad O""_,',,, personae (@c oyn oscillator Temp 
Chroma . 
Sound Carrier 

RF illator Output, Pin 17 Chroma Osc 
10-90% aisE: _yo 
90- 0 

, +) Half Cycle 
Duty Cy ( _) Half Cycle 

. um Operating Frequency illator Maxim 
RF Osei Stability Degraded) (Temperature ) 

ulator (f = 3.58 MHz 
Chroma Mod ·on Gain V13/(V4-V3) 
svco"""", c,yr vis/(vz-va) .Y Convers 
Gain Balance 
Bandwidth 

0.05 
=15 
-so 

20 
30 
51 
49 
100 

0.6 
0.6 
±0.5 

See Curve 

ppm/C 
ppm/C 
ppm/C 

ns 
ns 
% 
% 

MHz 

Vp-p/V 
Vp-p/V 
dB 

Parameter 
Typ I Units RF Modulator 

Conversion Gain, f "' 61.25 MHz, 
Your/V13-y+2 

10 mVrms/V 3.58 MHz Differential Gain 
5 % Differential Phase 
3 degrees 2.5 Vp-p Video, 87.5% mod 

Output Harmonics below Carrier 
2nd, 3rd 

12 dB 4th and above 
=20 dB Input Impedances 

Chroma Modulator, Pins 2, 4 
500k//2 pF RF Modulator, Pin 12 
1M//2pF Pin 13 

250k/ /3.5 pF 

- 
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AC rest Circuit 
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Typical Performance Characteristics 

Sound Carrier Osclllator 
Supply Dependence 

• (fo = 4.5 MHz) 

Jee 

!.,' 
L 

I/ 
/ 

I/ 

- 
/ \ I 

' 
' 

SUPPLY VOLTAGE IV) 

RF Oscillator Frequene 
Supply Dependence y 
(f% = 67.25 MH2) 

II 

3 , .. 
!i! -11 :. g • 
~ 
~ -40 s 
~ -so 
-60 

10 II 12 13 14 15 15 17 11 19 21 
SUPPLY VOLTAGE [V] 

Chroma Modulator 
Common-Mode Input Range 
Pins 2, 3, 4 

IC 
~ 13 
a 12 

. ~ 11 
: 10 

3{Hf 
i : t-t-t-,HHHH-4- at 4 

3 • s } 
I 

10 II 12 13 14 15 11 17 11 19 20 

SUPPLY VOLTAGE 1VJ 

Circuit Description (Refer to Circuit Diagram) 
The sound carrier oscillator is formed by differential amplifi 
er Q3, Q4 operated with positive feedback from the pin 15 
tank to the base of 04. 

The chroma oscillator consists of the inverting amplifier 
016, 017 and Darlington emitter follower Q11, Q12. An ex 
ternal RC and crystal network from pin 17 to pin 18 provides 
an additional 180 degrees phase lag back to the base of 
017 to produce oscillation at the crystal resonance frequen 
cy. (See AC test circuit). 

The feedback signal from the crystal is split in a lead-lag 
network to pins 1 and 18, respectively, to generate the sub 
carrier reference signals for the chroma modulators. The R 
y modulator consists of multiplier devices 029, 030 and 
Q21-024, while the B-Y modulator consists of 031, 032 
and Q25-028. The multiplier outputs are coupled through a 
balanced summing amplifier Q37, Q38 to the input of the AF 
modulators at pin 13. With o offset at the lower pairs of the 
multipliers, no chroma output is produced. However, when 
either pin 2 or pin 4 is offset relative to pin 3 a subcarrier 
output current of the appropriate phase is produced at pin 13, 

=5 

-11 

-15 

-21 

Chroma Modulator 
iransconductance Bandwidth 
OUT +g/V1 or 18 
pg, ,...__ 

,a ... ~ Py 

-- - 
.J. ll 1 

1 2 5 ll lO !O 100 
FREQUENCY IMKrJ 

RF Modulator 
Common-Mode Input Range 
Pins 12, 13 (Appflcatlon Circuit) 

14 

s E 
a: II 
: 10 
g 
" I ·ft]1TH#] ! ill]HF]HT] I . 

11 II 1l 13 1C 15 11 11 11 11 21 

SUPPLY VOLTAGE (V) 

TL/H/7917- 4 

The channel B oscillator consists of devices Q56 and Q57 
cross-coupled through level-shift zener diodes Q54 and 
Q55. A current regulator consisting of devices 039-043 is 
used to achieve good RF frequency stability over supply and 
temperature. The channel B modulator consists of multiplier 
devices Q58, 059 and 050-053. The top quad is coupled 
to the channel B tank through isolating devices 048 and 
Q49. A de offset between pins 12 and 13 offsets the lower 
pair to produce an output RF carrier al pin 10. That carrier is 
then modulated by both the chroma signal at pin 13 and the 
video and sound carrier signals at pin 12. The channel A 
modulator shares pin 12 and 13 buffers 045 and Q44 with 
channel B and operates in an identical manner. 
The current flowing through channel B oscillator diodes 
Qs4, Q55 is turned around in Q60, Q61 and 062 to source 
current for the channel B RF modulator. In the same man- 

the channel A oscillator Q71-074 uses turn around ~~7 078 and 079 lo source the channel A modulator. One 
. • . a be activated by connecting its tank gt: La W% arr#gggE 

is then activated by its current turn-around, an 1e o 
oscillator/modulator combination remains OFF . 
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Circuit Diagram 
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G me Schematic TV ia 
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cations Information 
APP I oscillator 
subcarrfer . crystal-controlled design to ensure the 
n,a oscillator 

1
: ~ility required of the subcarrier frequency 

cOJrar:f a
nd 

~ \ion receivers. Lag-lead networks (R2CQ 
~ use with te evia quadrature phase relationship between ,~ 1) define f 5 
,n<1C1R I the subcarrier frequency o 3. 79545 MHz. 
•ns 1 and 

18 
a_ 5 can be used and where high stability is 

{ieae,7 ,j,% crystal can be replaced with a parai quiremen ' "d 2 MH I k 001 a re C tank circuit-to prov, e a lz clock, for 
rel resonant L~ that since one of the chrominance modula. 
exarnPle. Nol I onnected to the feedback path of the os 
tors is internal_Y c of the oscillator at other than the correct 
cillalOI, operatioenncy precludes chrominance modulation. er frequ6 . 
subcarn xternal subcarrier source is available or pre 
en an e be used instead. For proper modulator oper eg rier amplitude of 500 mVp-p is required at 
atiOn, a su 8 ;f the quadrature phase shift networks shown 
~ns 1 a

nd
. 
1 

i-on circuit are retained, about 1 Vp-p subcarri 
kite aP"",, crcton of Ct and R2 is sitticient. Tne 
er in1ected a d R3 are eliminated and pin 17 provides a 
Cl)'Slal, ?4 ~"shifted + 125"C from the external reference. sVp-p 51gna . _ 
crominance Modulation_ 

. 1 1 method of chroma encoding is to define the The simplest . . d 18 th I hases provided at pins 1 an as e co or 
quadrature Pes R-Y and B-Y. A signal at pin 2 (FR-Y) will give 
cjfference axce subcarrier output from the modulator with a achominanc jbc 
ere phase of 90'G compared to the subcarrier output 
odt :ed by a signal at pin 4 (B-Y). The zero signal (c eve % e 8-Y inputs will determine the bias level re 
: pin 3. For example, a pin 2 signal that is 1V posi a respect to pin 3 will give 0.6 Vp-p subcarrier at a 
sos nass ot sowG. If pin 2 is 1V negative with repsect to 
pin 3, the output is again 0.6 Vp-p, but with a relative phase 
ol 270'C. When a simultaneous signal exists at pin 4, the 
subcarrier output level and phase will be the vector sum of 
the quadrature components produced by pin 2 and 4 inputs. 
Clearly , with the modulation axes defined as above, a nega 
tive pulse on pin 4 during the burst gate period will produce 
the chrominance synchronizing "burst" with a phase of 
160. Both color difference signals must be de coupled to 
the modulators and the zero signal de level of both must be 
lhe same and within the common-mode range of the modu 
laors, 

The0.6Vp-p/Vdc conversion gain of the chrominance mod 
ulators is oblained with a 2 k.n resistor connected at pin 13. 
larger resistor values can be used to increase the gain, but 
capacitance at pin 13 will reduce the bandwidth. Notice that 
7bandwidth encoding of the color difference. signals is 
mplied as both modulator outputs are internally connected 
and summed into the same load resistor. 

Sound Oscmator 
Frequency modulators 4,, 
®rcunt and aswats is A,""@ y using a «.s a  
a varactor diode. Switchi er requency via a capacitor or 
audio frequency rate w·~g a 5 pF capacitor to ground at an 
4.5 MHz A vsuza,,,","®®® @ so i &eaais» ,, 
20 kHz deviatoa w, , ']79 =#V trom pla 1s wras 
network to the video s3,,,'P ®Udio signal. Te cur, 
bias must be included Wh a t~r input and the varactor diode 
ter frequency, en e tank circuit is tuned to cen 
A good level for the RF so d . . 
20% of he picture cam&l, ],er is between z ska 
ideo signal offset ot pn 1a,,, "@mle, it the pea 
corresponds to a 30 mVrms ict espect to pin 13 is 3V, this 
dance at iz is iais,,," giver. his sores 
and so a series network of 15 k e ex ernal 2 kf2 resistor 
sound carrier tevet at -sz as ,',' ®9 24 pF wii ave a 

Picture carrier, RF Modulation 

Two RF channels are available, with carrier frequencies up 
to 100 MHz being determined by L-C tank circuits at fr, 5 
7, 8 and 9. The signal inputs (pins 12, 13) to both modula 
tors are common, but removing the power supply from an 
RF oscillator tank circuit will also disable that modulator. 
As with the chrominance modulators, it is the offset be 
tween the two signal input pins that determines the level of 
RF carrier output. Since one signal input (pin 13) is also 
internally connected to the chrominance modulators, the 
2 k.n load resistor at this point should be connected to a 
bias source within the common-mode input range of the vid 
eo modulators. However, this bias source is independent of 
the chrominance modulator bias and where chrominance 
modulation is not used, the 2 k.n resistor is eliminated and 
the bias source connected directly to pin 13, 

To preserve the de content of the video signal, amplitude 
modulation of the RF carrier is done in one direction only, 
with increasing video (toward peak white) decreasing the 
carrier level. This means the active composite video signal 
at pin 12 must be offset with respect to pin 13 and the sync 
pulse should produce the largest offset (i.e., the offset volt 
age of pin 12 with respect to pin 13 should have the same 
polarity as the sync pulses. 
The largest video signal (peak white)_ should not be able to 
suppress the carrier completely, particularly if sound trans 
mission is needed. For example, a signal with 1 ~ sync am 
plitude and 2.5V peak white (3.5 Vp-p, negative polarity 

nc) and a black level at 5 V de will require a de bias of 8 
~~ pin 13 for correct modulation. A simple way of ob~~~:~ 
the required offset is to bias pin .13 at 4 x (sync amp I 
from the sync tip level at pin 12. 
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. Information (Continued) lications 
APP 

I 
plies . 

power Sup . to operate over a wide range of 
split 1889 is designed h of the time it can utilize the 

LM O that muc h' • h T/18 voltages s lies. An example of this is s own 
sup,-ce power supp site video signal from a charac 
signal so 2 where the comdo nto an RF carrier for display on 
infigureator is modulate o e·1ver The LM1889 is biased 

enere e TV rec · . . t t 
ter 9 ,-tonal hom + 5V supplies and pin 13 is pu a 
·,, -12V and in 12 to -12v de offsets e",% ire##g"""," sue a%%% """"", ea signal (",,,3,'- iivz- iv,'rs video odula on . . d 
",he po® """, ,cochrome transmission'sks "" w design isl f external parts count. x o. . extremely ow features an 

DC Clamped Inputs 

Utilizing a DC clamp will make matching the LM10a9 to 
available signal generator outputs a simple process. Figure 
3 shows the LM1889 configured to accept the composite 
video Patterns available from a Tektronix Type 144 genera 
tor that has black level at ground and negative polarity 
syncs. In this application, the chroma oscillator amplifier is 
used to provide a gain of two. The 100k po adjusts the 
overall DC level of the amplified signal which determines the 
modulation depth of the RF output, Clamping the input re 
quires a minimum of DC correction to obtain the correct DC 
output level, This allows the adjustment to be a high imped 
ance that will have minimum effect on the amplifier closed loop gain. 
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. ns Information (Continued) 
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Physical Dimensions inches ( ·11· millimeters) 

PIN NO. I 
!DENT 

0.845-0.870 
[21.46-22.10] ::i-J 

0.090 
[2.29) TYP. 

j'='''=LL L LL1fl '! 

AI.L (p?'iia so 
_J_ 

18 

0.060 
[1.52) TYP 

0 0 5 0.040 0 
• 6 [ I .02) TYP , 125-0. I 35 0.145-0.200 

[1.65] (3.18-3.43) (3.68-5.08) TYP 

'ATll5+" rr 
90° ±49 TYP 

: [i.sijrr 
I 0.0 10-0.040 
,-. (0.25-1 .02] TYP 

0.015-0.021 . 
[0.38-0.53] TYP 

0.125-0,140 
[3. 18-3.56] 

0.300-0.320 

~ 

0.020 
[o,51] MIN TYP 

Molded Dual-In-Line Package (N) 
Order Number LM1889N 

See NS Package Number N18A 

0.280 I 
(7. 11) MIN i 

0.310-0.3s5 
[7.87-9.27] 

0.008-0.0 I 4 
(0.20-0.36] TYP 

NIU (REV F) 

LIFE SUPPORT POLICY 

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL 
SEMICONDUCTOR CORPORATION. As used herein: 

1. Life support devices or systems are devices or 
~ystems which, (a) are intended for surgical implant 
into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance 
with instructions for use provided in the labeling, can 
be reasonably expected to result in a significant injury 
to the user. 

2. A critical component is any component of a life 
support device or system whose failure to perform can 
be reasonably expected to cause the failure of the life 
support device or system, or to affect its safety or 
effectiveness. 

V National Semiconductor 
Corporation 
111 I West Bardin Road 
Atllnglon, TX 76017 
Tel: 1(800) 272-9959 
Fax: 1(800) 737-7018 

Natlonal Semiconductor 
Europe 

Fax: (+49) 0-180-530 85 86 
Emai l: cnjwgeClltevm2.nsc .com 

Deutsch Tel: (+49) 0-180-530 85 85 
Engllsh Tel: (+49) 0-180-532 78 32 
Francais 'Tel; (+49) 0-180-532 93 58 
Italiano Tel: (+49) 0-180-534 16 80 

Natfonal Semiconductor 
Hong Kong Ud. 
13th Floor, Slraigh t Blad<. 
Ocean Centre, 5 Canton Rd. 
Tsimshat.sui, Kowloon 
Hong Kong 
Tel: (852) 2737-1600 
Fax; (852) 2736-9960 

Natrona! Semiconductor 
Japan Ltd. 
Tel: 81-043-299-2309 
Fax: 81-0-43-299-2408 

Ng, {atiaral reserves the right at any tire without notice to change said circuitry and specifications, 
does 1'101 uune .any responsbity for UH of any cin:uitry de,cribed. oo cia.it patent licenses are implied and N 
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r ransistors 
5C9018 ustA 

(INDIA) LID .., ., 
MIFM IF AMPLIFIER, LOCAL OSCILLAr 
OF FM/VHF TUNER OR 
High Current Gam Bandwidth Product fr•1,100 MHz (lyp) 

ABSOLUTE MAXIMUM RATINGS (T, =25°c) 
,..... 

Characteristic Symbol Rating Unit = 
Colector-Base Voltage Vcao 30 V eottector-Emltter Voltage Vceo 15 V Emitter-Base Voltage Veso 5 V Collector Current le 50 mA eottector Dissipation P, 400 mW Junction Temperature Tj 150 ·C Storage Temperature Tstg =559150 ·G 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

T0-92 

1 . Emitter 2. Base 3. Collector 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Colector-Base Breakdown Voltage BVceo l,=100A, l±=O 30 V Collector-Emitter Breakdown Voltage BVco le= 1.0mA, le=0 15 V 
Emitter-Base Breakdown Voltage BV±so l±= 100A, l,=O 5 V Collector Cutoff Current lcao Vcs=12V, 1e-o 50 nA 
DC Ctrrent Gain hre Ve ==5V, le= 1.0mA 28 100 198 
Collector-Emitter Saturation Voltage Vce(sat) le= 1 OmA, le= 1 mA 0.5 V 
Output Capacitance · Cob- Vea= 1 0V, le=0 • 1.3 1.7 pF 

f=1MHz 
MHz Current Gain-Bandwidth Product fy Ve ==5V, l, =5mA 700 1100 - 

hFE CLASSIFICATION 
---- hassificaton D E F G H I 

he 28-45 39-60 54-80 72-108 97-146 132-198 
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UTC 2SC3358 
NPN SILICON Ep 

[TAXIALTRANsIs Top 
HIGH FREQUENCY LOW NOISE 
AMPLIFIER 

FEATURES 
Low Noise and High Gain 
High Power Gain 

TO-50 

1:COLLECTOR 2:EMITTER 3:BASE 4:EMITTER 

ABSOLUTE MAXIMUM RATINGS (1,=2sc, unless oner a - rwise specifie 
PARAMETER SYMBOL RATING UNIT Collector-base voltaoe Vcso 20 V Collector-emitter voltage VCEo 12 V Emitter-base voltage VEBO 3 V Collector current le 100 mA Total power dissipation Pr 250 mW 

Junction Temperature T 150 ·C 
Storage Temperature Tstg -65 - +150 ·C 

ified) 

ELECTRICAL CHARACTERISTICS (Ta-25°c unless otherwise specified) - 
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT 

Collector Cutoff Current lceo Vcs=1 OV, le=0 1.0 uA 
Emitter Cutoff Current Iese · Ves=1V, lc=0 1.0 µA 

DC Current Gain hre Vce=10V, lc=20mA 50 300 
Va±=10V, le=20mA 7 GHz Gain bandwidth Product ff 

pF Cre Vee 10V, le-0, f=1.0MHz 1.0 Feed-Back Capacitance 
Vee=10V, l,=7mA, _f= 1.0GHz 2.0 dB Noise fiqure NF 

UTC 

o Sheet4t .com 

UNISONIC TECHNOLOGIES CO., LTD. 
QW-R212--001,A 

mu .DataSheet.im WWW.. ,» 



UTC 2SC3358 
NPN SILICON Ep 

IT AXIAL TRANSISTOR 

UTC assumes no responsibility for equipment failures that result from using products at values that 
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or 
other parameters) listed in products specifications of any and all UTC products described or contained 
herein. UTC products are not designed for use in life support appliances, devices or systems where 
malfunction of these products can be reasonably expected to result in personal injury. Reproduction in 
whole or in part is prohibited without the prior written consent of the copyright owner. The information 
presented in this document does not form part of any quotation or contract, is believed to be accurate 
and reliable and may be changed without notice. 

UTc 

"-9ataseetau.con 

UNISONIC TECHNOLOGIES CO., LTD. 2 

QW-R212-001,A 

www.DataSheet.in 



Appendix E 

Android application interface codes 



Andriod application interface 

DroidDraw 

<"xml version="1.0" encoding= "utf-8> 

TableLayout> 

"anciroid:id= "@+id/ widget66 

II cir . an 01d:layout_width="fill_parent 

"anciroid:layout_height= "fill_parent 

II cir . an 01d:orientation="vertical 

w. id. / k/ es/android · xntlns:android="http://schemas.andro1 .com, ap! r 

< 

Button> 

"android:id= "@+id/ widget62 

"anciroid:layout_ width= "wrap_content 

" android:layout_height="wrap_content 



"android:text= "Search 

"android:textSize="22sp 

"android:textColor= "@color/ red 

< 

<Button/> 

Spinner> 

"android:id = "@+id/ widget67 

"android:layout_ width= "wrap_content 

"android:layout_height="183px 

< 

<Spinner/> 

Table/> 

[r oidfr avw 

<I'll . dine-="itf Sf> 'xml version="1.0" enco 1g= 'utt- 

AbsoluteLayout> 

"android:id="@+id/widget58 



"android:layout_width= "fill_parent 

"android:layout_height="fill_parent 

"xmlns:android= "http://schemas.android. ±/ 
·com/apk/res/ android 

< 

Button> 

"android:id="@+id/widgetSO 

"android:layout_ width=" 139px 

"android:layout_height="wrap_content 

"android:text= "connect 

"android:layout_x= "84px 

"android:layout_y="351 px 

< 

<Button/> 

Spinner> 

"android:id="@+id/ widget61 

"android:layout_width="151px 

"android:layout_height="219px 

"android:layout_x= "85px 

"android:layout_y= "41 px 

< 

<Spinner/> 

EditText> 

"android:id="@+id/ widget62 

"android:layout_ width= "wrap_content 

"android:layout_height= "3 7 px 

"android: background= "@color/black 

"android:text= "Network 

II cir . an roid:textSize="18sp 
II cir . an roid:layout_x="118px 

"android:layout_y="12px 

< 



<Edit Text/> 

<"xml version="1.0" encoding="utf-8><,, 
so uteLayout/> 

AbsoluteLayout> 

"android:id="@+id/widget58 

"android:layout_ width=" fill_parent 

11 android:layout_height= '' fill_parent 

"xmlns:android="http://schemas.android.com/ apk/ res/ android 

Button> 

"android:id = "@+id/ widgetSO 

"android:layout_width="139px 

"android:layout_height="wrap _content 

"android:text= "connect 

"android:layout_x="84px 

"android:layout_y="351px 

< 

<Button/> 

Spinner> 

11
android:id="@+id/widget61 

"android:layout_width= "151 px 

"android:layout_height="219px 

"android:layout_x="85px 

"android:layout_y="41px 

< 

<Spinner/> 

EditText> 
11 

android:id= "@+id/ widget62 
11

android:layout_ width= "wrap_ content 

"android:layout_height= "3 7px 

"android:background = "@color/black 

"android:text= "Network 



"android:textSize="18sp 

"android:layout_x="118px 

"android:layout_y= "12px 

< 

<EditTextf> 

<AbsoluteLayout/> 

<!7. i. ,-%f.8!> ' Int version="1.0" encoding= 'utt 

A bsoluteLayout> 

"android:id = "@+id/ widget58 



- 
"android:layout_ width=" fill_parent 

"android:layout_height= "fill_parent 

"xmlns:android="http://schemas.android.com/ k/ / . 
apI 'res,'android 

< 

Button> 

"android:id = "@+id/ widgetSO 

"android:layout_ width="139px 

"android:layout_height= "wrap_content 

"android:text= "connect 

"android:layout_x="84px 

"android:layout_y="351 px 

< 

<Button/> 

EditText> 

11 android:id = "@+id/ widget62 

"android:layout_width= "wrap_content 

"android:layout_height= "50px 

"android:background="@color/black 

"android:text= "Network 

11android:textSize="l8sp 

"android:layout_x="99px 

"android:layout_y="12px 

< 

<EditText/> 

AutoCompleteTextView> 
11 
android:id = "@+id/widget64 

"android:layout_width="188px 

"android:layout_height= "wrap_content 

"android:textSize="18sp 
II dr . an roid:layout_x="44px 

"·dr id an 01 :layout_y="116px 



< 

<AutoCompleteTextView/> 

AutoCompleteTextView> 

"android:id="@+id/widget67 

"android:layout_ width= "207px 

"android:layout_height= "wrap _content 

"android:textSize=" 18s p 

"android:layout_x="34px 

"android:layout_y="223px 

< 

<AutoCompleteTextView/> 

EditText> 

"android:id="@+id/widget69 

"android:layout_ width= "wrap_content 

"android:layout_height= "wrap_ content 

"android:text="user name 

"android:textSize=" 18s p 

"android:textColor= "@color/ red 

"android:layout_x="90px 

"android:layout_y= "7 Spx 

< 

<Edit Text/> 

Button> 

"android:id ="@+id/widget 70 

"android:layout_ width= "wrap_content 

"android:layout_height= "wrap_content 

"android:text= "password 

"android:textSize="19sp 

"android:textStyle ="bold 

"android:textColor= "@color/red 

'android:layout_x="94px 



"android:layout_y=" 182px 

< 

<Button/> 

<AbsoluteLayout/> 


