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APPENDICES A  

Microcontroller 

Microcontrollers come in many varieties. Depending on the power and 
features that are needed, one might choose a 4 bit, 8 bit, 16 bit, or 32 bit 
microcontroller. In addition, some specialized versions are available 
which include features specific for communications keyboard handling, 
signal processing, video processing, and other tasks. The examples of 
different types of commercial microcontroller devices are given in the 
following tables. 

 

 



 

AT mega 16 Feature: 

1-High-performance, Low-power AVR® 8-bit Microcontroller. 

2-Advanced RISC Architecture. 

  ●131 Powerful Instructions.   

  ● Most Single Most Single. 

 ● clock Cycle Execution. 

 ●32x 8 General Purpose Working Registers. 

 ● Fully Static Operation. 

● Up to 16 MIPS Throughput at 16 MHz. 

● On-chip 2-cycle Multiplier. 

3-High Endurance Non-volatile Memory segments: 

● 16K Bytes of In-System Self-programmable Flash program memory.   

●512 Bytes EEPROM. 

● 1K Byte Internal SRAM. 

● Write/Erase Cycles: 10,000 Flash/100,000 EEPROM. 

● Data retention: 20 years at 85°C/100years at 25°C. 

● Optional Boot Code Section with Independent Lock Bits. 



  

Figure :complemtary metal-oxide-simeconductor(CMOS). 

  

Figure: ATmega16 Architecture.  



AVR Microcontroller  

 

 

 

    



 

 

      

  

  



  

  







  

  

  

  

  



  

 

 

 

 

 

  

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDICES B 

                                             Relays 

A relay is an electrical switch that uses an electromagnet to move the 
switch from the off to one position instead of a person moving the switch. 
It takes a relatively small amount of power to turn on a relay but the relay 
can control something that draws much more power. Ex: A relay is used 
to control the air conditioner in your home. The AC unit probably runs 
off of 220VAC at around 30A. That's 6600 Watts! The coil that controls 
the relay may only need a few watts to pull the contacts together. 

 

Figure: relay 

This is the schematic representation of a relay. The contacts at the top are 
normally open (i.e. not connected). When current is passed through the 
coil it creates a magnetic field that pulls the switch closed (i.e. connects 
the top contacts). Usually a spring will pull the switch open again once 
the power is removed from the coil. 

 

 

 

 



OPERATING PRINCIPLES 

There are really only two fundamentally different operating principles: 

 (1) electro-magnetic attraction: 

Operate by virtue of a plunger being drawn into a solenoid, or an 
armature being attracted to the poles of an electromagnet. Such relays 
may be actuated by d-c or by a-c quantities. 

(2) Electromagnetic-induction relays: 

 Use the principle of the induction motor whereby torque 

is developed by induction in a rotor; this operating principle applies only 
to relays actuated by alternating current, and in dealing with those relays 
we shall call them simply "induction-type" relays. 

Relay Selection  

Relays (and switches) come in different configurations. The most 
common are shown in figure .Single Pole Single Throw (SPST) is the 
simplest with only two contacts. Single Pole Double Throw (SPDT) has 
three contacts. The contacts are usually labeled Common (COM), 
Normally Open (NO), and Normally Closed (NC). 

The Normally Closed contact will be connected to the Common  

Contact when no power is applied to the coil. The Normally Open contact 
will be open (i.e. not connected) when no power is applied to the coil. 
When the coil is energized the Common is connected to the Normally 
Open contact and the Normally Closed contact is left floating. The 
Double Pole versions are the same as the Single Pole version except there 
are two switches that open and close together.[16] 

Select a relay with contacts that can handle the voltage and current 
requirements of the load. Keep in mind that some loads (such as motors) 
draw much more current when first turned on than they do at  

Steady state.  Select a relay with a coil voltage and current that you can 
control easily. Ex: If you want to turn on the AC unit with a 12VDC 
power supply get a 12VDC coil. Note: Coils will be rated for either AC 
or DC operation. 



 

Figure: relays type. 

 

Figure: relays parts. 
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