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WORKING MODELS 

AUTOMATIC DARK DETECTOR 

Darkness Detector or Dark Detector is a circuit that detects darkness or absence of light. In this 

project, we have implemented a simple Darkness Detector Circuit using the simplest of all light 

sensors: the LDR (Light Dependent Resistor).Darkness Detector circuits like this can be used in 

applications where we can automatically turn on lights when it becomes dark. In addition to the LDR, 

There are some passive components like capacitor and resistors. The sensing component in this 

circuit is LDR (short form for Light Dependent Resistor or Photo-Resistor). The resistance of LDR 

depends on the intensity or brightness of light incident on it and the relation is of inverse 

proportionality. The sensing component in this circuit is LDR (short form for Light Dependent 

Resistor or Photo-Resistor). The resistance of LDR depends on the intensity or brightness of light 

incident on it and the relation is of inverse proportionality. Which means that when the intensity of 

light increases, the LDR’s resistance reduces and vice versa? We used a resistor in series with the 

LDR (basically a voltage divider) to convert the change in resistance of the LDR to change in voltage. 

This change in voltage at the common point between LDR and resistor is used the trigger the 

transistor by connecting it to base of the transistor. In the Dark Sensor Circuit (second diagram) 

when the LDR's resistance decreases when the intensity of light increases. So the voltage at the base 

of transistor increases when the brightness of light decreases, and once it gets past the minimum 

threshold voltage required at the base of transistor, it turns on the LED. 
 

PREPARED BY: 

14C31A0457-RIZWANA BEGUM  

14C31A0464-TEEGALA ANUSHA  

14C31A0467-VANAM NIKHITHA SREE  

 

 

 



DELAY TIMER (2015-16) 

 

 

 

 

 

 

 

 

 

 

 

 

By pressing the switch, the capacitor starts charging towards 0V through the 100K resistors 

and at the time of release, the capacitor discharges the stored charge through the 56K resistor. 

This makes the NPN transistor forward biased and it appears as a closed circuit for the LED 

and battery. That makes the LED to glow. The 1K resistor is used as current limiting, for the 

protection of LED. It is possible to use a relay instead of LED, to control external devices. 

The circuit remains ON till the discharging of capacitor made completed 
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Simple Blinking Flasher LED Circuit 

 
 

 

 

 

 

 

This simple led flasher blinker circuit made by using two npn BC547 transistor and some 

resistors and capacitors. The speed of blinking can be changed by changing the value of 

resistor r1 and r2.A present of 100k should connect before the R1 and R2 for adjusting the 

speed of blinking led this led flasher circuit is very easy simple and there is no any ic used. 

Use 9v or 12v battery or adaptor for this circuit. This circuit basically works on the charging 

and discharging of capacitors. 
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Simple Light Sensitivity Metronome Using Transistors 

 

This is Simple light sensitivity Metronome circuit using Transistors. Two kinds of transistors 

are used in this circuit, namely transistor number 2N3904 and 2N3906 make an origin 

frequency circuit. Sound from a loudspeaker will increase and is down by the frequency in 

the sound.LDR is used in this circuit LDR means Light Dependent Resistor also we can call 

it as a photo resistor or photocell. LDR is a light controlled variable resistor.If the incident 

light intensity increases, then the resistance of LDR will decrease. This phenomenon is called 

photo conductivity. When lead light flasher comes to near LDR within a darkroom it receives 

the light, then the resistance of LDR will go down. That will enhance or affect the frequency 

of the origin, frequency sound circuit. Continuously wood keeps stroking the music by the 

frequency change in the circuit. Just look at the above circuit for other details. 
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Simple Touch Sensor 

Connect the resistor and LED in series from the positive supply to the collector of the 

transistor. Choose a resistor that sets the current of your LED to around 20 mA. Connect the 

emitter of the transistor to the negative terminal of the supply. Now, create two wires with 

exposed ends – so you can see the metal. One goes to the positive supply. The other goes to 

the base of the transistor. This is all it takes. Now, try to touch these two wires with your 

finger – and the LED lights up .The reason is that your finger acts as a resistor and will give 

enough current to the base of the transistor to turn it on. 
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Wireless Data Transfer using Solar Panel in Li-Fi Technology 

 

Transmitter Circuit for Li-Fi: 

On transmitter side, we have white Bright LED and a battery which is connected to 3.5mm 

jack and jack will be connected to audio source. Here we are using battery to power up the 

LEDs because there is less power coming from the audio source which is not enough to 

power the LEDs. Connections are shown below in the circuit diagram: 

Receiver Circuit for Li-Fi: 

On receiver side, we are using Solar panel and a speaker which is connected by an Aux cable.  

Working of Audio Transfer circuit using Li-Fi: 

In transmitter side, when we connect 3.5mm jack to audio source LED will glow but there is 

no fluctuation in the intensity of light when the audio source is OFF. As soon as you play the 

audio, you will see that there is frequent change in intensity of light. When you increase the 

volume, LED’s intensity is changing faster than the human eye can follow.Solar panel is so 

sensitive that it can catch small intensity change and correspondingly there is change in the 

voltages at output of solar panel. So, when the light of LED falls on the panel, voltages will 

varies according to the intensity of light .Then voltages of solar panel is fed into amplifier 

(Speaker) which amplifies the signal and giving the audio output through the speaker 

connected to the amplifier. Output will come as long as solar panel is in contact of LED’s. 

You can put the LED’s at max. 15- 20 cm distance from the solar panel to get the clear audio 

output. You can further increase the range by increasing the area of solar panel and higher 

wattage Power LED. 
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Mail Server Architecture 

The main components of an e-mail system that facilitate sending and receiving of e-mails on 

Internet are: 

 An e-mail client 

 An e-mail server (SMTP server) 

 POP and IMAP servers 

 

With the understanding of all the major components used in e-mail system, lets connect the 

dots and understand how the whole e-mail system works: 

 An e-mail client like Gmail, yahoo, outlook etc is used to create or reply to an e-mail. 

 Once the e-mail is drafted successfully, it is sent using the e-mail client. 

 This e-mail first goes to the SMTP server (also known as MTA (Mail transfer agent)) to 

which the e-mail client is connected. 

 The e-mail server looks out for the recipients address. The address is of the 

form <name>@domain.com 

 The e-mail server first uses the DNS technique to resolve the domain name into a valid 

IP address. 

 Next it sends the e-mail to to this IP address over the Internet. 

 Now the e-mail traverses over the Internet in a series of IP packets and reaches the 

destination SMTP server or the MTA. 
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Token Bucket 

The token bucket is an algorithm used in packet switched computer networks and 

telecommunications networks. It can be used to check that data transmissions,  in the form 

of packets, conform to defined limits on bandwidth and burstiness (a measure of the 

unevenness or variations in the traffic flow.  

The token bucket algorithm is based on an analogy of a fixed capacity bucket into 

which tokens, normally representing a unit of bytes or a single packet of predetermined size, 

are added at a fixed rate. When a packet is to be checked for conformance to the defined 

limits, the bucket is inspected to see if it contains sufficient tokens at that time. If so, the 

appropriate number of tokens, e.g. equivalent to the length of the packet in bytes, are 

removed ("cashed in"), and the packet is passed, e.g., for transmission. The packet does not 

conform if there are insufficient tokens in the bucket, and the contents of the bucket are not 

changed. Non-conformant packets can be treated in various ways: 

 They may be dropped. 

 They may be enquired for subsequent transmission when sufficient tokens have 

accumulated in the bucket. 

 They may be transmitted, but marked as being non-conformant, possibly to be dropped 

subsequently if the network is overloaded. 

The token bucket algorithm can be conceptually understood as follows: 

 A token is added to the bucket every second. 

 The bucket can hold at the most  tokens. If a token arrives when the bucket is full, it is 

discarded. 

 When a packet (network layer PDU) of n bytes arrives, 

o if at least n tokens are in the bucket, n tokens are removed from the bucket, 

and the packet is sent to the network. 

o if fewer than n tokens are available, no tokens are removed from the bucket, 

and the packet is considered to be non-conformat.  
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Satellite Communications 

A communications satellite is an artificial satellite that relays and 

amplifies radio telecommunications signals via a transponder; it creates a communication 

channel between a source transmitter and a receiver at different locations on Earth. 

Communications satellites are used for television, telephone, radio, internet, 

and military applications. There are 2,134 communications satellites in Earth’s orbit, used by 

both private and government organizations. Many are in geostationary orbit 22,200 miles 

(35,700 km) above the equator, so that the satellite appears stationary at the same point in the 

sky, so the satellite dish antennas of ground stations can be aimed permanently at that spot 

and do not have to move to track it. 

Satellite communication has two main components: the ground segment, which consists of 

fixed or mobile transmission, reception, and ancillary equipment, and the space segment, 

which primarily Satellite communication has two main components: the ground segment, 

which consists of is the satellite itself. A typical satellite link involves the transmission or 

uplinking of a signal from an Earth station to a satellite. The satellite then receives and 

amplifies the signal and retransmits it back to Earth, where it is received and reamplified by 

Earth stations and terminals. Satellite receivers on the ground include direct-to-home (DTH) 

satellite equipment, mobile reception equipment in aircraft, satellite telephones. 
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Yagi Uda Antenna 

A Yagi antenna, also known as a Yagi-Uda array or simply a Yagi, is a directional antenna 

commonly used in communications when a frequency is above 10 MHz. This type of antenna 

is popular among Amateur Radio and Citizens Band radio operators. It is used at some 

surface installations in satellite communications systems. 

A basic Yagi consists of two or three straight elements, each measuring approximately1/2 

electrical wavelengths. The antenna can be balanced or unbalanced. The Yagi is inherently a 

balanced antenna, but it can be fed with coaxial cable and a device called a balunat the point 

where the feed line joins the driven element. 

 

 

 

 

 

             

 

 

 

 

 

The Yagi antenna not only has a unidirectional radiation and response pattern, but it 

concentrates the radiation and response. The more directors a Yagi has, the greater the so-

called forward gain. As more directors are added to a Yagi, it becomes longer. Some Yagi 

antennas have as many as 10 or even 12 directors in addition to the driven element and one 

reflector. Long Yagis are rarely used below 50 MHz, because at these frequencies the 

structure becomes physically unwieldy. 
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Mobile Communications 

Global system for mobile communication (GSM) is a wide area wireless 

communications system that uses digital radio transmission to provide voice, data, and 

multimedia communication services. A GSM system coordinates the communication 

between a mobile telephones (mobile stations), base stations (cell sites), and switching 

systems. Each GSM radio channel is 200 kHz wide channels that are further divided into 

frames that hold 8 time slots. GSM was originally named Groupe Special Mobile. The GSM 

system includes mobile telephones (mobile stations), radio towers (base stations), and 

interconnecting switching systems. 

This figure shows an overview of a GSM radio system. This diagram shows that the GSM 

system includes mobile communication devices that communicate through base stations 

(BS) and a mobile switching center (MSC) to connect to other mobile telephones, public 

telephones, or to the Internet. This diagram shows that the MSC connects to databases of 

customers. This example shows that the GSM system mobile devices can include mobile 

telephones or data communication devices such as laptop computers 

 This diagram shows that the GSM system uses a single type of radio channel. Each radio 

channel in the GSM system has a frequency bandwidth of 200 kHz and a data transmission 

rate of approximately 270 kbps. This example shows that each radio communication 

channel is divided into 8 time slots (0 through 7). This diagram shows that a simultaneous 

two-way voice communication session requires at least one radio channel communicates 

from the base station to the mobile station (called the forward channel) and one channel 

communicates from the mobile station to the base station (called the reverse channel). This 

example also shows that some of the radio channel capacity is used to transfer voice (traffic) 

information and some of the radio channel capacity is used to transfer control messages. 
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Cellular Network Architeture 

Cellular network technology supports a hierarchical structure formed by the base transceiver 

station (BTS), mobile switching center (MSC), location registers and public switched 

telephone network (PSTN). The BTS enables cellular devices to make direct communication 

with mobile phones. 

 

A cellular network is a radio network distributed over land through cells where each cell 

includes a fixed location transceiver known as base station. These cells together provide radio 

coverage over larger geographical areas. User equipment (UE), such as mobile phones, is 

therefore able to communicate even if the equipment is moving through cells during 

transmission. 

 

Cellular networks give subscribers advanced features over alternative solutions, including 

increased capacity, small battery power usage, a larger geographical coverage area and 

reduced interference from other signals. Popular cellular technologies include the Global 

System for Mobile Communication, general packet radio service, 3GSM and code division 

multiple access 
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Parabolic Antenna 

A parabolic antenna is an antenna that uses a parabolic reflector, a curved surface with the 

cross-sectional shape of a parabola, to direct the radio waves. The most common form is 

shaped like a dish and is popularly called a dish antenna or parabolic dish. The main 

advantage of a parabolic antenna is that it has high directivity. It functions similarly to 

a searchlight or flashlight reflector to direct the radio waves in a narrow beam, or receive 

radio waves from one particular direction only. Parabolic antennas have some of the 

highest gains, meaning that they can produce the narrowest beam widths, of any antenna 

type. In order to achieve narrow beam widths, the parabolic reflector must be much larger 

than the wavelength of the radio waves used, so parabolic antennas are used in the high 

frequency part of the radio spectrum, at UHF and microwave (SHF) frequencies, at which the 

wavelengths are small enough that conveniently-sized reflectors can be used. 

  

Parabolic antennas are used as high-gain antennas for point-to-point communications, in 

applications such as microwave relay links that carry telephone and television signals 

between nearby cities, wireless WAN/LAN links for data communications, satellite 

communications and spacecraft communication antennas. They are also used in radio 

telescopes. 
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