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Abstract— A Microcontroller is a tiny computer on a single chip and it is also termed as a control device. Likely to a
computer, the Microcontroller is made with a variety of peripherals like i/0 units, memory, Timers, serial data communications,
programmable. In this article, we will be studying in detail about the Atmega8 microcontroller. It is a low power 8 bit CMOS
microcontroller that can execute powerful instructions per clock cycle. It’s small size, low cost and easy availability have
helped to become substitutes for PLC controllers, analog circuits, etc. It can be used in embedded applications & automatically

controlled devices like remote control devices, control systems, power tools, electronic devices, etc.
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I. INTRODUCTION

ATmega8 is an 8 bit CMOS built microcontroller from the
AVR family (developed by Atmel Corporation in 1996) and
is built on the RSIC (Reduced Instruction Set Computer)
architecture. Its basic advantage is it doesn’t contain any
accumulator and the result of any operation can be stored in
any register, defined by the instruction. It comes in three
packages: PDIP, MLF, and TQFP. The first one contains 28
pins and the second comes with 32-pin on each module. Its
program memory is of 8KB flash memory, enough to store
several instructions. The 8K flash is divided into 2 parts-
lower part used as boot flash section, and upper part used as
application flash section. Two memories of RAM and
EEPROM contain 1K and 512 Bytes respectively. AVR
ATmega family also supports SPI, TWI, UART, USB,
CAN, etc. Analog capabilities such as ADC and DAC are
available, a built-in temperature sensor and internal voltage
reference, a brownout detector, a fast analog comparator,
and a programmable analog gain amplifier [1].

Figure 1: ATmega8 microcontroller
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1. LITERATURE REVIEW

Based on the AVR RISC architecture, the ATmega8 is a low-
power CMOS 8-bit microcontroller. Executing powerful
instructions per clock cycle, the ATmega8 achieves
throughputs approaching 1 MIPS per MHz. This allowed the
system designed to optimize power consumption versus
processing speed [2].

The ATmega8 provides the following features:

¢ In-System Programmable Flash along with Read-While-
Write capabilities — 8 Kilobytes [3].

e EEPROM - 512 bhytes

¢ 1/O lines (general-purpose) — 23

o Working registers (general-purpose) — 32

o Timer/Counters (flexible) with compare modes — 3

Interrupts (internal and external)

USART (a serial programmable)

Two-wire Serial Interface (byte-oriented)

e A 6-channel ADC with; eight channels in TQFP &
QFN/MLF packages (with 10-bit accuracy)

e Watchdog Timer (programmable) with Internal Oscillator,
an SPI serial port

o Selectable power-saving modes — five software.

The Idle mode makes the CPU stop while allowing the
SRAM, Timer/Counters, SPI port, and interrupt system to
continue functioning [4].

In Power-down mode, it saves the register contents but
freezes the Oscillator. This disabling all other chip functions
until the next Interrupt or Hardware Reset.
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In Power-save mode, the asynchronous timer continues to
run, this allows the user to maintain a timer base while the
rest of the device is sleeping.

The ADC Noise Reduction mode makes the CPU and all I/0
modules to stop except; asynchronous timer and ADC. This
is to minimize switching noise during ADC conversions [5].
The Standby mode runs the crystal/resonator Oscillator while
the rest of the device is sleeping. This allows a very fast
start-up combined with low-power consumption.

This device is manufactured by Atmel’s high-density
nonvolatile memory technology. Through an SPI serial
interface, the Flash Program memory can be reprogrammed
In-System, either by a conventional non-volatile memory
programmer or by an On-chip boot program running on the
AVR core. In the Application Flash memory, the boot
program uses any interface to download the application
program. The software in the Boot Flash Section will
continue to run while the Application Flash section is
updated, providing true Read-While-Write operation. On a
monolithic chip, combining an 8-bit RISC CPU with In-
System Self-Programmable Flash, the Atmel ATmega8 is a
powerful microcontroller providing a high-flexible and cost-
effective solution to many embedded control applications [6].

I11. PIN DIAGRAM, ANALYSIS, AND
ARCHITECTURE

One of the main features of the Atmega8 Microcontroller is
that all the pins of the Microcontroller support two signals
except 5-pins. The Atmega8 microcontroller consists of 28
pins;

e pins9,10,14,15,16,17,18,19 - port B

e pins 23,24,25,26,27,28,1 - port C

e pins2,3,4,5,6,11,12 - port D.

ATmega8
N/
(RESET)PCE O 1 28 O PCS (ADCS/SCL)
{AXD) PDO O 2 27 D PC4 (ADC4/SDA)
(TXD) PD1 O3 26 D PC3 (ADC3)
{INTO) P2 ] 4 25 O PC2 (ADC2)
(INT{) PO3[]5 24 APCH (ADCH)
(XCKTO) PD4 [ 6 23 [J PCO (ADCO}
vceqqz 22 D GND
GNoO8 21 O AREF
(XTAL1/TOSC1) PE6 O} 9 20 AVCC
(XTAL2TOSC2) FB7 [ 10 19 [ PBS {SCK)
(ryPosg 11 18 [ PB4 (MISO)
(AINO) PD6 [] 12 17 [ PB3 (MOSLOC2)
(AIN1) PD7 O 13 16 O PB2 (SS/CC1B)
(ICP1) FBOC] 14 1S PB1 {(OC1A)

Figure 2: Pin Diagram
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e VCC Digital supply voltage.

e GND Ground.

e Port B (PB7...PB0) Port B, an 8-bit bi-
directional 1/O port with internal pull-up resistors,
selected for each bit. The Port B output buffers have
characteristics of the symmetrical drive with both
high sink and source capability. As inputs of Port B,
if the pull-up resistors are activated then pins that
are externally pulled low will source current.

e Port C (PC7...PCO0) Port C is a 7-bit bi-
directional 1/0 port with internal pull-up resistors
(selected for each bit). The Port C output buffers
have characteristics of the symmetrical drive with
both high sink and source capability. As inputs of
Port C, if the pull-up resistors are activated then
pins that are externally pulled low will source
current.

e PC6/RESET  PC6 is used as an I/O pin if the
RSTDISBL Fuse is programmed. And if it is
unprogrammed, PC6 is used as a Reset input. Even
if the clock is not running, a low level on this pin
longer than minimum pulse length generates a
Reset.

e PortD (PD7...PD0) Port D, an 8-bit bi-
directional 1/0O port with internal pull-up resistors,
selected for each bit. The Port D output buffers have
characteristics of the symmetrical drive with both
high sink and source capability. As inputs of Port D,
if the pull-up resistors are activated then pins that
are externally pulled low will source current.

e AVCC AVCC is the supply voltage pin for the
A/D Converter, Port C (3...0), and ADC (7..6).
Externally connected to VCC, even when ADC is
not used. Connected to VCC through a low-pass
filter, when ADC is used.

e AREF AREF, an analog reference pin (for A/D
Converter).

e ADCT7..6 In the TQFP and QFN/MLF
package, ADC7...6 serves as analog inputs to the
A/D converter. Pins are powered from the analog
supply and they serve as 10-bit ADC channels [2].

The maximum usable ADC clock frequency as 4MHz, The
limit to this is the set-up time on the S/H capacitor, which we
measured as 500ns (1us if the MUX capacitor has changed).
At 4MHz a clock cycle is 125ns, so the 2 clock cycle S/H
capacitor charge time in free-running mode is a bit short. In
the first sample mode, you get 2.5 clock periods, and single-
sample mode gives essentially infinite (since the last sample
was taken). So in theory, it looks like it should be able to run
right up to the Nyquist frequency of 114kHz. This would be
for single sample mode, with a 500ns pause between samples
(4MHZ/(13.5 + 4)/2). One of these days we’ll get around to
testing that out.
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Figure 3: ATmega8 Microcontroller Architecture

e Memory: Internal SRAM (1Kilobyte), Flash
program memory (8 Kb) and EEPROM (512 Bytes).

e 1/O Ports: It has three ports, namely port-B, port-C,
and port-D and 23 1/O line can be attained from
these ports.

e Interrupts: At port D; two Exterior Interrupt sources.
Nineteen dissimilar interrupts vectors supporting
nineteen events produced by interior peripherals.

e Timer/Counter: There are 3-Internal Timers are
accessible, 8 bit-2, 16 bit-1, presenting numerous
operating modes & supporting internal/external

clocking.
e Serial Peripheral Interface (SPI): ATmega8
microcontroller holds three integrated

communication devices and SPI, 4-pins is one of
them allocated to the Microcontroller implementing
this system of communication.

e USART: USART, one of the most powerful
communication solutions. Microcontroller
ATmega8 supports; synchronous & asynchronous
data transmission schemes and has three pins
allocated for that.
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e TWI (Two Wire Interface): Another communication
device that is present in ATmega8 is the Two-Wire
Interface. It allows designers to set up a
commutation between two devices using just two
wires along with a common ground connection, As
the TWI output is made employing open collector
outputs and thus external pull up resistors are
required to make the circuit.

e Analog Comparator: A comparator module is
integrated into the IC that provides a comparison
facility between two voltages connected to the two
inputs of the Analog comparator via External pins
attached to the microcontroller.

e Analog to Digital Converter: Inbuilt analog to
digital converter converts an analog input into
digital data of 10bit resolution. For most of the low-
end applications, this much resolution is enough [4].

IV. RESULTS AND DISCUSSION

As a result, the ATmega8 microcontroller has a defined
architecture, unique features like - 8kb Flash memory which
is divided into two different parts, ADC Noise Reduction
mode, Standby mode, etc. It poses properties like analog to
digital convertor. It also has different types of interrupts and
addressing modes, it has a programming facility too and a
basic pin diagram. It’s small size, low cost and easy
availability have helped to become substitutes for PLC
controllers, analog circuits, etc [7].

ATmega8 Microcontroller Applications

Used in embedded and robotics system

It is widely used in students’ projects

Home Security System

For the designing of quadcopters

Industrial Automation

Industrial control systems

SMPS and Power Regulation systems

Embedded systems like coffee machines, vending
machines.

V. CONCLUSION AND FUTURE SCOPE

The Atmega8 microcontrollers proved to found many
practical applications, both in scientific research and
industrial use. Atmega8 microprocessors are offered in a
wide variety of package styles, they have low power
consumption over a wide operation voltage range and allow
excellent code density. Embedded AD/DA converters, better
support for communication protocols and more flexible
programming have proved to be more efficient in many cases
of real applications comparing to even a small PLC
controller. ATmega8 microcontroller has no pin change
interrupt as the result you are limited to the two external
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interrupts. For future scope, it can be used to make a
thermometer [8], i.e. can be used to measure temperature
since have the capability to measure temperature between (-
50)-degree Celsius to (155)-degree Celsius [9].
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