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Embedded Systems

* Gadgets and devices
*Self controlled devices

* Contains I/O devices, storage devices and a
central ‘controller’
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The Microcontrollers

* Why “micro”? Larger controllers are available too:
processors that run computers.

 OQut of several available vendors like Atmel, Intel, ARM,
Cypress, etc. We will use Atmel ATmega
microcontrollers.

* Like computers they execute programs.We will use C as
the coding language.



Example: Atmega 16
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1/0 Registers

* Input / Output is controlled through special variables called
“registers”.

* Registers are actual hardware memory locations inside the
UCs with predefined names and sizes.

* Assigning a value to these registers in the program changes
the corresponding hardware configuration. And, these values
can be altered multiple number of time at any point in the
program.

* There are 3 registers that control the I/O pins: DDR, PORT
and PIN.

* Each port has it's own registers. Hence, DDRA, PORTA,
PINA registers for port A; DDRB, PORTB, PINB for port B
and likewise.



Registers



file:///C:/Users/chitransh%20vipul/Desktop/ISIS%20microcontroller/registers.DSN

DDR(Data Direction Register)

* Decides whether the pin is Input or Output.

* DDR is an 8 bit register. Each bit corresponds to a
particular pin on the associated port.

* If a bit on the DDR regqister is 0, then the corresponding
pin on the associated port is set as input.

* Similarly, if the bit is 1, then the pin is set as output.

* If a pin is configured as input, then it has some floating
voltage unless an external voltage is applied.

* For an output pin, the voltage is fixed to a particular
value.



Setting Register Values

* MSB of DDRA corresponds to the pin A7.

DDRA |7 |65 |af3]2]1]0]

A7 A6 A5 A4 A3 A2 Al AO

* |[f DDRA = 0Ob100710110. then:

DDRA [OP[IN]IN]JOP|IN|OP|OQP|IN

MSB LSB



PORT register

* PORT is also an 8 bit register. The bits on the PORT
register correspond to the pins of the associated port in
the same manner as in the case of the DDR reqister.

* PORT Is used to set the output value.

* |If the pin is set as output, then a PORT value of 1 will
set voltage at that pin to 5V, and PORT value 0 sets the

voltage to OV.

* If the pin is configured as an input, PORT value serves
the purpose of pull up or pull down.



PIN register

* PIN Is a register whose value can be read, but cannot be
changed inside the program.

* It gives the value of the actual voltage at a particular
pin. 1, if the value at the required pinis 5V and 0 for OV.



Summary

DDR =0 DDR =1

PORT=0|PORT=1 | PORT=0| PORT =1

Pin is Pin is Pin is Pin is
input. If | input. If | output, | output,
unconnec|unconnec| valueis | valueis
ted, PIN | ted, PIN | O. PINis |5V.PIN is
is 0. is 1. always always
equal to | equal to

PORT PORT




Applications(Takneek/Techkriti)

* Line Following Robots
* Wireless keyboard

* Wireless Gamepad

* Tachometer

* Music synthesizer

* Motion sensing games



How to program MCU

blink.c

AVRSTUDIO

#Problem: What kind of files MCU can
t
#Proé?cu eHow to transfer that file to MCU ?



Software needed:

* CVAVR----> Editor and compiler

* AVR Studio---- > Transfer the code to Atmega

* ISIS--- > Circuit Simulator


file:///C:/cvavreval/bin/cvavr.exe
file:///C:/Program%20Files%20(x86)/Atmel/AVR%20Studio%205.0/AVRStudio.exe
file:///C:/Program%20Files%20(x86)/Atmel/AVR%20Studio%205.0/AVRStudio.exe
file:///C:/Program%20Files%20(x86)/Labcenter%20Electronics/Proteus%207%20Professional/BIN/ISIS.EXE

AVR Studio




Select Tools
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elect Add STK500

¥ Start Page - AVR Studio
File Edit WView WAssist{ Project Debug | Tools | Window Help

e L EE N I AVR Tools Firmware Upgrad
] dt Fe P

T
13
b
A
L)
'
1
il
&
)
)
L1l

Ggﬂhﬁj%{}'.{hr—_’l;\'J

AVE Programming
Add STKS00...

igger

Start Page < Solution Explorer s

-

AVR QTouch Studio
AVR Studio 5

The new Integrated Development |

ol 9 &l E &

Code Snippets Manager... Ctrl+K, Ctrl+B
Add-in Manager...

E}l Extension Manager...
Sl o | atest Mews
@ Mew Project... Import and Export Settings...
Customize... urces
el Mew Example Project... sttt
i Options...
E e Eaety) o — Welcome to AVR Studio 5
= = Get to know AVE Studio.
Recent Projer_‘ts e I AVR Studio User Guide
' = Getting Started

scntific_calc

|*| Interchange and blink — g | Programming Dialog
FA

[*] AVRGCC1 ke

-

g . o | Getting Started with Example Projects

[¥] Close page after project load
[¥] Show page on startup E

Output

Show ocutput from: | General 'l | _ﬂ | \;.J = | =% | =
F SErvice reglsTered: COm.atmel.avrdog.aevlce.avris

Service registered: com.atmel.avrdbg.protocol.avr3Zgeneric

Bundle com_atmel_hil_avr32 started

Service registered: com.atmel.avrdbg.tool.simulator

Bundle com_atmel_hil_simulator started

Startup complete.

HoH oH HH



SeleCt AVR
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Select Device -> Click Apply -> Read Device ID ->

Read target Voltage -> Choose Hex File -> Then
Proarar
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Output Getting clock value...Failed!

Show output from: | General

¥ ralled TO OPER LUM3. Error axs.

19:49:48.452: [ERROR] TCF command: Tool:

# Failed to open COM3. Error 8x2.

19:49:48.888: [ERROR]

19:49:48.881: [ERROR] MloclContext'.
# Failed to open COM3. Error 8x2.




Thanks..!!
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