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ABSTRACT

This project titled *four channel audio/video selector” is designed to provide individuals
or personnel’s ability to switch or select needed, wanted or desirable audio or video
signals from devices imputed and connected to an output display.

To accomplish the aim and objective of the project CMOS ICs CD4518 counter, CD4052
multiplexer ,SN7445 decoder and IC for video selection and a voltage regulator a 7805
1C were the components used.

The CD4518 counter is a 4 -bit up- counter and multiplexer that selects wanted
video/audio signals is the CD4052 and the 555 monostable timer switches to desired
channel.

The principle of operation of this device is powered by stepping-down an AC supply
from P.H.C.N of about 220V to 9V, which is the required power for supply, which also in
turn regulated by a voltage regulator IC 7805; the inputted audio/video signals from
devices connected to the device is decoded by SN7445 1C, then the 555 monostable timer
produces a time lapse pulse which is in turn counted by the counter IC( 1.e the CD4518)
.Then the desired signal is selected by manually switching the selector knob by the aid of
the selector 1C the multiplexer CD4052; then transmitted to output which is usually a TV

connected to the device .
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CHAPTER ONE

1.0 INTRODUCTION

Video (Latin for "I see", first person singular present, indicative of videre, "to see") is the
technology of electronically capturing, recording, processing, storing, transmitting, and
reconstructing a sequence of still images representing scenes in motion. Video
technology was first developed for television systems, but has been further developed in
many formats to allow for consumer video recording and other applications. This project
mainly involves a digital 4-1 Audio video (AV) selector for video studio, closed circuit
television (CCTV) and home use applications. The design involves the selection of a
particular channel with an AV signal from four available channels. The switching is
digital, therefore a smooth operation is certain. The materials used in this project ranges
from basic electronic compnnents to insulators and a lot of other things which are locally
available .The integrated circuits involved are Complementary Metallic Oxide
Semiconductor (CMOS). This type of logic 1s known for its high density content, high
flexibility, low power consumption, wide voltage supply range, low cost, and large

features.

1.1 AIMS AND OBJECTIVES



The project is aimed at the design and construction of a four channel audio /video

selector for the following purpose.

1. For slide selection of different strategic acrial views of a highly secured premises
of a CCTV (closed circuit television) aborted system.
2. For selection of aerial views of a satellite reconnaissance monitoring system of a

settlement.

3. Selection of different views of in between cameras in stadiums ,during matches or
important events; and in media houses.

4. Selection of wanted virtual/audio display in homes.

1.2 JUSTIFICATIONS OF A SELECTOR

The said project can be effectively applied in areas of security monitoring where it could
be used with a closed circuit television (CCTV).It could also be used in television
studio and media houses as a switch in between cameras. It can also be used domestically

to switch between video signal sources



1.3 THE SCOPE OF THE PROJECT

The project is all about the 4-1 channel switching of Video Audio (AV) signals.
The design is made with a considerable level of simplicity. As earlier stated,
complementary metal oxide semi conductor (CMOS) integrated circuit (IC) are in use.
The use is justified by the merits of the logic as compare to the common other alternative,

Transistor Transistor Logic (TTL).

1.4 METHODOLOGY

The most important step during the course of this project is acquisition of relevant
information which involved intense internet browsing and reading of related books and
journals on this very topic, sourcing of materials and electronic components for the

construction.

The circuit design follows in steps ; a circuitry design software such as ‘work bench * was
required to ease up the work | different circuits were simulated on these platform before
the work was finally assembled .The result of the earlier steps gave room for the

construction of the four channel audio/video selector.



1.5 MERITS AND LIMITATION

Complementary metal oxide semi conductor (CMOS) technology provides the design
reasonable effective performance and economic importance. The design is quite straight
forward that someone with little technical electronic knowledge will be able to handle in
construction. The project is limited to four AV channels which is not expandable. The
switching could be done manually by pressing buttons or automatically with variable

timing

1.6 PROJECT OUTLINE

In the first chapter, a general introduction was given, the aim and objective was

highlighted, methodology then merit and limitation of the project reviewed.

Chapter two, deals with the literature review, historical background, theoretical

background previous work of others related to this project, challenges that resulted to

limitations.

Chapter three covers the system design and analysis, construction of system, diagrams

selection of components used and implementation.

Chapter four covers the report, steps taken when constructed system was tested result

tabulated .and general discussion.



Chapter five finally concludes the report of the whole project, recommendation and

suggestion should be clearly stated



CHAPTER 2
2.0 LITERATURE REVIEW

2.1 HISTORY AND DEVELOPMENT OF VIDEO AND AUDIO
DEVICES

The term video (from the Latin for "I see") commonly refers to several storage formats
for moving pictures: digital video formats, including digital versatile disc (DVD),
QuickTime, and MPEG-4, and analog videotapes, including Betamax. Video signals go
along with corresponding audio signals, expect in rare occasion. Video can be recorded
and transmitted in various physical media: in magnetic tape when recorded as PAL or
NTSC electric signals by video cameras, or in MPEG-4 or DV digital media when
recorded by digital cameras. In the UK, Australia, The Netherlands and New Zealand, the
term video is often used informally té refer to both video recorders and video cassettes;

the meaning is normally clear from the context.

Quality of video essentially depends on the capturing method and storage used. Digital
television (DTV) is a relatively recent format with higher quality than earlier television
formats and has become a standard for television video. 3D-video, digital video in three
dimensions, premiered at the end of 20th century. Six or eight cameras with real-time
depth measurement are typically used to capture 3D-video streams. The format of 3D-

video is fixed in MPEG-4 Part 16 Animation Framework Extension (AFX).
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Digital video (the latest video technology) was first introduced in 1983 with the Sony D-
1 format, which recorded an uncompressed standard definition component video signal in
digital form instead of the high-band analog forms that had been commonplace until then.
Due to the expense, D-1 was used primarily by large television networks. It would
eventually be replaced by cheaper systems using compressed data, most notably Sony's
producers. Consumer digital video first appeared in the form of QuickTime, Apple
Computer's architecture for time-based and streaming data formats, which appeared in
crude form around 1990. Initial consumer-level content creation tools were crude,
requiring an analog video source to be digitized to a computer-readable format. While
low-quality at first, consumer digital video increased rapidly in quality, first with the
introduction of playback standards such as MPEG-1 and MPLEG-2 (adopted for use in
television transmission and DVD media), and then the introduction of the DV tape format
allowing recording direct to digital data and simplifying the editing process, allowing

non-linear editing systems to be deployed wholly on desktop computers.

As of early 2007, the highest resolution demonstrated for digital video generation is 33
mega pixels (7680 x 4320) at 60 frames per second ("UHDV"), though this has only been
demonstrated in special laboratory settings [1]. The highest speed is attained in industrial
and scientific high speed cameras that are capable of filming 1024x1024 video at up to 1
million frames per second for brief periods of recording. There is moving development of

video technology.



2.2 VIDEO AND AUDIO SIGNAL

television (picture only) signal before it is combined with a sound signal and modulated
onto an RF carrier. It is usually in a standard format such as NTSC, PAL, or SECAM. It
is a composite of three source signals called Y, U and V (together referred to as YUV)
with sync pulses. Y represents the brightness or luminance of the picture and includes
synchronizing pulses, so that by itself it could be displayed as a monochrome picture. U
and V between them carry the color information. They are first mixed with two
orthogonal phases of a color carrier signal to form a signal called the chrominance. Y and
UV are then added together. Since Y is a base band signal and UV has been mixed with a

carrier, this addition is equivalent to frequency-division multiplexing.

Composite video cannot easily be directed to any broadcast channel simply by
modulating the proper RF carrier frequency with it. Most analogue home video
equipment records a signal in (roughly) composite format: Laserdiscs store a true
composite signal, while VHS tapes use a slightly modified composite signal. These
devices then give the user the option of outputting the raw signal, or modulating it on to a
VHE or UHF frequency to appear on a selected TV channel. In typical home applications,
the composite video signal is typically connected using an RCA jack, normally yellow
(often accompanied with red and white for right and left audio channels respectively).
BNC connectors and higher quality co-axial cable are oflen used in more professional
applications. In Europe, SCART connections are ofien used instead of RCA jacks —

though SCART can also carry far superior RGB component video signals (and to a lesser



extent, S-Video), so where available, RGB is used instead of composite video with

computers, video game consoles, and DVD players. Some devices that connect to a TV,

output a composite signal. This may then be converted to RF with an external box known
as an RIF_modulator that generates the proper carrier (often for channel 3 or 4 in North
America). The RF modulator is preferably left outside the console so the RF doesn't
interfere with the components inside the machine. V(CRs and similar devices already have
to deal with RF signals in their tuners, so the modulator is located inside the box. Also,

most early home computers usually employed an internal RF modulator.



CHAPTER THREE

3.0 DESIGN ANALYSIS

The four channel audio / video selector switching system embodies the following
subsystems.

o Power supply.

e (CD4052 4 -to— 1 analog multiplexer.

e Input units

e SW7445 1-of -10 decoder (LED Driver).

e 555 monostable (switch debouncer ).

e (CD4518 Counter.

This device was carefully designed and constructed by logically connecting these fore-
mentioned components or 1Cs together,putting a lot of electrical factors into
consideration ; such as stepping —~down P.H.C N power supply to 9V as required by the
circuitry,rectifying AC into DC .Capacitors and resistors were also not left out as they
were used to smoothen and filter fluctuating current flowing in the circuitry design.Below

is a block diagram representing the logical architecture of the designed device in fig 3.0.
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4 -

AUDIO/VIDEO POWER UNIT
INPUT
y
y v v v \
TIPLE CLOCK I ;
MULTIPLEXER GENERATOR COUNTER LED DRIVER
SELECTOR
. ]
AUDIO/VIDE
O INPUT

FIG 3.0 Block diagram of a four channel audio/video selector.
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3.1 POWER SUPPLY
A regulated 5 — volt dc supply was needed for system functionality .this was realized
using 9v 0.5A step-down transformer wired to a full - wave bridge rectifier .the

connection is shown in fig 3.1

240-220V TO 9V 0.3A
STEPDOWN TRANSFORMER

!

_,,A..: o | 5V 5V (+)
‘ ‘ ‘,,__ e e RSCR:_?:EER REGULATOR B
\ —_ :
MAINS . R |
PPLY | % % : &/\__,J 7805 [~
o= C ¢ (Q‘ 1.0k
‘ — 4 : ! l
L D . POWER
CTT T T - T H ; _.1_ INDICATOR

Fig 3.1 Power Supply Unit. 5 V regulated DC supply

The 9v rms ac voltage was connected to a pulsating dc voltage of amplitude.
Vpeak = [(Vrmsv2) -1.4]
Where

Vrms=secondary AC voltage .

V2= rms —to —peak scaling factor .

1.4= 2 —diode forward voltage drop.
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Using the system variables ,

Vpeak = 9V2 - 1.4 =11.2V

This value of voltage was smoothened by a capacitance evaluated from
Q=CV=IT

Where

C = value of smoothening capacitance
V=maximum value of AC ripple voltage .
I= maximum load current.

T =1/2 (Full — wave bridge rectifier )

F= Main frequency.

C=1TNV =1 x1/2F IV

For the 7805 regulator the minimum input voltage needed to maintain regulation is
7V .Therefore a 2 V peak —to —peak AC ripple voltage was fixed .
The maximum system current drain was normally taken as 150 mA |

Calculating for C.

C=0.15 x 1/(2% 50)/2
=0.15 x0.01/2

=0.0015/2

13



=0.00075F

=750pF

A 25 — volt 2200p F capacitor was used for the smoothening capacitance .

The 7805 regulator is a 5 —volt 1 -amp regulator with the pinning shown in fig 3.2

Vin A\D \au

FIG 3.2 Pin -out assessment of 7805
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The regulator was connected across the smoothening to regulate the voltage from 11V to
5V at a maximum load current of 1A.

The 5- volt output was stabilized by a 16 v 1000uF capacitance and fed to the circuit

3.2 THE BRIDGE RECTIFIER

A diode bridge or bridge rectifier (occasionally called a Graetz bridge) is an arrangement
of four diodes connected in a bridge circuit as shown below, that provides the same
polarity of output voltage for any polarity of the input voltage. When used in its most
common application, for conversion of alternating current (AC) input into direct current
(DC) output, it is known as a bridge rectifier. The bridge rectifier provides full wave
rectification from a two wire AC input (saving the cost of a center tapped transformer)
but has two diode drops rather than one reducing efficiency over a center tap based

design for the same output voltage.

For many applications, especially with single phase AC where the full-wave bridge
serves to convert an AC input into a DC output, the addition of a capacitor may be
important because the bridge alone supplies an output voltage of fixed polarity but

pulsating magnitude.



Qutput oa

F1G3.3 A SIMPLE BRIDGE RECTIFIER

3.3 INPUT UNIT
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The Input unit involves mere eight AV sockets. Four serve video and the others, audio.
They are divided into four groups. Each group serves a particular channel which involves
both video and audio signals. The sockets are points in which the device is connected to

or receive signals from external devices such as video, camera, DVD, and VCD.

A

B

Fig 3.4 An input Socket
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The leading sockets possess two terminals A and B (as shown above) A is usually
connected to the ground or negative terminal of the power supply. The other terminal

deals with the main transmitted signal containing video or audio information. .

o L

@ @ @ ©
L

® O ® 6

FI1G 3.5 Four video /audio inputs.
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3.4 VIDEO SELECTOR

An analog 1 —of — 4 CMOS multiplexer was used to select the desired AV audio /video

pair the CD4052 is a OCMOS device in a 16 -pin package shown

below. Vi
a ] ] TN
[ ]
A ) ] ] B
SECTION ™\ "
Cbh4052 SECTION
] ] 4
N ] ]
INH - ] J
Vi . L A
Vss ] — R

FIG 3.6 A CD4052 ANALOG MULTIPLEXER

The CD4052 multiplexer is a dual 4-to-1 switching device with two section A and B.The
device has two address inputs AO , Al and an active low enable input. Two input

channels are selected simultaneously depending on the state of the address inputs.
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ADDRESS SELECTED CHANNEL (A,B)

Al A0
0 0 CHOAY | cHoB) ]
0 1 CHUWAY [ CHIB)
i 0 CH 2(A) | CH2(B)
1 1 'LT_‘FI':?(Kj T lcH3m)

FIG 3.0 State of address inputs.

The channel are selected are selected only when the ENABLE input is in the low state
.when enable is high, no input is selected.
The video signals were connected to the A section and the audio signal connected to the

B sections.

The address were generated by a 4- bit counter CD4518 clocked by a debouncer circuitry

to prevent spurious clock generation.

3.4.1 CD4518

The CD4518 is a dual 4 — bit binary up counter indicated as shown in fig 3.4
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1ddvec

IR ==
1y

— R 1y[ —_—
1
1 PP =
-—-LC}: 1

iy |
- En YN
CD4518 |

1Y B
-
7 »—l—
1 4
— Co GHD O
LN } ]
DIS) S

FIG 3.7 CD4518 dual up counter

The counter cycles through 16 distinct stages when clocked externally. The output charge

stage one at a time under the influence of the external clocking signal.
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C B
0 0
0 0
0 o
0 l
I 0o -
] 0 o R
] |
i e
0 0
0 0
0 [ -
0 |
1 0
1 0
1 [
1 |

Table 3.1 Qutput of a clocking signal.
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Only Q, and Q, were used since the multiplexer expects a 2-bit address input. The clock

was generated manually by way of a mechanical switch converted to a 555 mono-stable.

9 +vce

1 U

] G

FIG3.8 555 MONOSTABLE
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An NES555 monostable was used to debounce the select switch. When a mechanical
switch opens or closes, the contacts make and break rapidly many times before finally
assuming the intruded position.

If such a switch is corrected to a clocked device, the device will receive not only one
clock pulse but numerous clock pulses, generating erroneous output.

Debouncing the switch overcomes this problem. A debouncer is an RC time relay circuit
that extends or stretch the input wave form by a factor dependent on the value of the
timing components .

The NESS55 multivibrator is triggered when the voltage is triggered when the voltage on

pin 2 (triggered input) falls

Sv
10k
i \Q q |
j' | | ] ]
l |
N j . 1
S B S ! l
3 L !
| 2 0
| ] |
| selec
A 0 ‘1 tor
QB
QC A1
o To multiplexer
J

FIG 3.9 Monostable —to-counter connection
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3.5 LED DRIVER

To indicate the selected channel, an SN7445 1-of -10 decoder/ditver was used to drive
one of four light emitting diodes at a forward voltage of 2V at 10mA . The BDC Address

input to the CD7445 were connected as shown below.

SN7445 COUNTER
A A
. —
c Vo
D Vi

TABLE 3.2 THE BCD ADDRESS INPUTS TO THE CD7445 1C

The part can sink a maximum current of 80mA while holding its logic 0 output at 0.3V .
The LEDs were driven via a currents- limiting resistor, the value of which was calculated
from the expression below .

Rs= Vs — Vg Iiep

Vs = System supply voltage =5V



Vien= 2V .1 1ep-10Ma nominal.

Rs=5-2/0.01

=330Q

A 330Q resistance was used.

S at
L CD4518

F1G3.10

SELECTOR.

10K
BN
R
AN
o

2

Q3
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|
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0 1UF

MULTIPLEXER
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SN7445

A CIRCUIT DIAGRAM OF FOUR CHANNEL AUDIO/VIDEO



TRANSFORMER
2209V

Y |](
=< >
PRIS
e

3|

VIDEOO

VIDEO'( 1\') o
vnosoﬁ

V|DEO3 )4 7—‘H—— B
l( } —

0u}= )

H«kr

10UF
AUD!IO1

AUDIOD (\ x) "‘% | -

AUDIOZ2

AUDIO3

()=
I

(wr S { e

CHO

—- CH1

CH2

CH3

" Control unit

BRIDGE
RECTIFIIE
R

e

2200UF 0 1UF

|

T

SELECTOR |

1000UF

AOUT

B OUT

FROM
CONTROL
CIRCUITRY

FIG3.11 Schematic circuit diagram of a four channel audio/ video selcctor.
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CHAPTER FOUR

4.0 CONSTRUCTION, TESTING AND DISCUSSION OF RESULT

4.1 CIRCUIT CONSTRUCTION

The first step in the construction of the project was the purchase of the needed
components and materials. They were properly and independently tested for malfunction
or defect. Due to the apparent workability of the design along with my initial experience
in electronics, the construction started on the bread board and not the Vero board. The
power circuit was first mounted on a bread board which was before then cut into proper
shape to fit the circuit. Integrated circuit sockets were soldered on the board for each
involved integration circuit. The socket protects the component from heat related damage
that might occur during soldering. Other components such as capacitors, resistors and
diodes were directly soldered to the Vero board. The soldering operation was done as fast
as possible to avoid damage of the component due to heat.

Jumper wires were extensively used for connecting the components in line with the
circuit diagram. Some of these wires needed to be glued to the board to avoid unwanted
removal. Afterwards the circuit connections were properly tested for any wrong or error
placement. Short circuit was quite avoided and properly checked before the circuit was

plugged to electricity. After such tests, the circuit was set for a real functional test.

28



4.2 CASING CONSTRUCTION

The casing was made out of plastic material (tiles). A flat rectangular plastic
material was incorporated into the construction. Suitable positions were selected on the
casing for external parts of the circuit. Holes were bored into the case to properly fit the

project use. The kind of fitting in use is bolting and screwing.

190mm 145mm

40mm

Fig 4.1 The casing dimension
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4.3 TESTING

The testing was quite straight forward. The diagram below shows a description.

INPUT DEVICE A
(veD)

INPUT DEVICE B
(DVD)

THE

4-CHANNEL TELEVISION

SELECTOR

INPUT DEVICE C
(VCR)

SN\

INPUT DEVICE D
(veD)

A

Fig 4.2 The test set-up
Four Audio/Video (AV) devices (such as VCD, DVD, and VCR) were connected to the

constructed device through the input terminals and their output terminals. The output

30



sockets of the device were connected to the AV input of a television set, in use as a
monitor. The signal or transmission from each input devices was carefully identified
before any switching operation.

The control buttons of the construction were put into use. The four main control buttons
were use in selecting a particular input or channel. The result was monitored on the
connected television.

Moreover, the automatic feature was tested by set it in mode. The speed knob was turned

for varying speed rate.

4.4 RESULT AND DISCUSSION

It was observed that the monitoring unit (the involved television set), picked up the
selected signal from the 4-channel selector and no observed error.
A self-controlled channel selection was amazingly observed on the set-up. The rate of

selection was controllable on the speed knob.
Moreover, the output video and audio quality was acceptable. The project was quite a

SUCCESS.
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CHAPTER FIVE

5.0 CONLUSION AND RECOMMENDATIONS

5.1 CONCLUSION

The project demonstrated the use of technology in the control of electrical signals. The
device has being tested and was found to meet the expected results. The selection of

channels was smooth and without distortion of any sort.

5.2 PROBLEMS ENCOUNTERED

. The search for needed information
. Packaging the circuit

. The soldering operation

. The circuit design

5.3 RECOMMENDATION
The design could be improved by increasing the number of channels, incorporation of a
remote control, usage of more compact integrated circuits, and possible computer

interfacing with software application.
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APPENDIX A
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APPENDIX B
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APPENDIX C

SpLst11n

SNB445, SN744
BCD-TO DECIMAL DECODERS/DRIVER
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SN5445, SN7446

BCD-TO-DECIMAL DECODERS/DRIVERS
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MANUAL OF OPERATION FOR FOUR CHANNEL AUDIO/VIDEO

SELECTOR

The device prototype is operated following these simple procedures.

1.

2.

Supplying power to the device from P.H.C.N.

Connecting input devices to the device.

. Cross-checking to make sure that all connections are made properly.

Connecting devices into the audio input terminals.

Connecting devices into video input terminals,

Connecting the output devices (i.e. the T.V) to the output audio/video output
terminals.

Cross-check for proper and correct connections.

Select desired or wanted output by manually pressing the select node.

Disconnect completely from power supply.

PRECAUTIONS

. Keep away from moist environment.
. Avoid connection of device to high power supply.

. Isolate completely from power supply when not in use.
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