
Q1 Compare microcontroller and microprocessor 

 

Q2  Draw and describe the architecture of AVR 



Q3 List the features of AVR 

 

Q4. Draw the Family structure of AVR 

 



Q5. Discuss the ROM , RAM , SRAM and EEPROM of AVR 

1. ROM (Read-Only Memory) in AVR 

· This is non-volatile memory used to store the program code (firmware), constant data, and the 

interrupt vector table. Non-volatile means the content remains even when power is removed. 

· In AVR microcontrollers, ROM is implemented as Flash Memory. This is a signif icant point, as 

“ROM” often implies one-time programmable, but Flash is re-programmable. 

· Non-volatile: Retains data without power. 

· The Flash memory can be erased and rewritten thousands of times (typically ~10,000 write/erase 

cycles) 

2. RAM (Random-Access Memory) in AVR 

· This is volatile memory used for temporary data storage during program execution. Volatile means 

the content is lost when power is removed. 

· The primary RAM in all AVR microcontrollers is SRAM (Static RAM). 

· Volatile: Loses all data when power is cycled. 

·  Data can be read from and written to any location at any time without a special procedure. 

3. SRAM (Static RAM) – The Specific Type of RAM 

SRAM is the specific technology used for the main RAM in AVR MCUs. It’s helpful to understand what 

“Static” means. 

· SRAM uses a flip-flop circuit (typically 6 transistors) to store each bit. This circuit will hold its value 

as long as power is supplied; it does not need to be “refreshed.” 

· Advantages: 

  · Much faster than DRAM (Dynamic RAM, which needs refreshing). 

  · Does not require a refresh controller, simplifying the MCU design. 

4. EEPROM (Electrically Erasable Programmable Read-Only Memory) 

· This is a special non-volatile memory area separate from the program Flash. It is designed for 

storing data that needs to be saved between power cycles but may need to be updated during 

program execution. 

  · Retains data without power. 

  · Unlike Flash memory, which often requires erasing a large page (e.g., 128 bytes), you can erase 

and rewrite a single byte in EEPROM without affecting others. This is its biggest advantage. 

  · Writing to EEPROM is relatively slow (can take several milliseconds) and requires a specific 

software sequence to initiate. 

Q6. List the Application of Microcontroller 



• A microcontroller (MCU) is a small computer on a single integrated circuit. That is designed to 

control specific tasks within electronic systems. It Combines the functions of a central processing unit 

(CPU), memory, and Input/output interfaces, all on a single chip. 

• Microcontrollers are widely used in embedded systems, such as home Appliances, automotive 

systems, medical devices, and industrial control Systems. 

• Microcontrollers are widely used in various different devices such as – 

  • Light sensing and controlling devices like LED. 

  • Temperature sensing and controlling devices like microwave oven, Chimneys. 

  • Fire detection and safety devices like Fire alarm. 

  • Measuring devices like Volt Meter. 

 

Q7 Draw and explain the ROM architecture of Atmega32 

Q8 Draw and explain the Harvard architecture of AVR 



The Harvard Architecture is a computer architecture that utilizes separate storage and signal 

pathways (buses) for instructions and data. This means the CPU can simultaneously fetch 

instructions from instruction memory and access data from data memory, leading to increased 

performance compared to architectures like the Von Neumann architecture, which uses a single 

shared memory and bus for both.   

 

Q1 Explain the I/O programming, lists its ports and registers  



Q2 Explain the registers for the PORTB and draw its relation with Port pins 



Q3. Explain with diagram the role of DDRxn in inputting and Outputting the data  



Q4. Write C program to send data 25H to port A(similar Questions)  

 

#include <avr/io.h> 

Int main(void) { 

    DDRA = 0xFF;     // configure PORTA pins as outputs 

    PORTA = 0x25;    // send 0x25 to PORTA 

    While (1) { 

        // idle 

    } 

    Return 0; 

} 

 

 

Q5Write the value of the registers for I/O programing for the  

Following the statements ( data may vary) 

1) To output data in variable x on port A 

DDRA = 0xFF;   // all PORTA pins outputs 

PORTA = x;     // write value of x 

 

2) To output 0xFF data on port B 

DDRB = 0xFF;   // PORTB as outputs 

PORTB = 0xFF;  // set all pins high 

 

3) To read the data from port A 

DDRA = 0x00;   // PORTA as inputs 

Uint8_t val = PINA; // read pins 

// if you want pull-ups: PORTA = 0xFF; (with DDRA=0x00) 

 

4) To output data on only 0th bit of port C 

DDRC |= (1<<PC0);         // set PC0 as output (others unchanged) 

If (value & 0x01) PORTC |= (1<<PC0); // set PC0 

Else PORTC &= ~(1<<PC0);            // clear PC0 

 

 

Q6. Define timer and Interrupts, list the timer and interrupts in AVR 



Definition of Timer :- A timer is an essential part of any modern Microcontroller Unit (MCU)1 and 

shares the same internal unit as a counter. 

Definition of Interrupts :- Interrupts are one of two primary methods (the other being polling) a 

microcontroller uses to serve several connected devices. 

The timers in the AVR ATmega16/ATmega32 family are: 

Timer0: An 8-bit timer. 

Timer1: A 16-bit timer. 

Timer2: An 8-bit timer. 

Sources of Interrupts in the AVR :-The AVR has many sources of interrupts, which depend on the 

peripherals incorporated into the chip10. The following are listed as some of the most widely used 

sources of interrupts in the AVR: 

Timer Interrupts: Each timer has at least two associated interrupts. 

One interrupt for overflow10. 

Another interrupt for a compare match. 

 External Hardware Interrupts: Three interrupts are set aside for external hardware interrupts: 

INT0 (associated with PORTD.2). 

INT1 (associated with PORTD.3). 

INT2 (associated with PORTB.2). 

 Serial Communication (USART) Interrupts: The USART has three interrupts: 

One interrupt for receiving. 

Two interrupts for transmit. 

The SPI interrupts. 

The ADC interrupts 

 

 

 

 

 

 



Q7. Define timers and explain types of timers 

 

Q8. Explain with neat diagram the timer0/1/2 and its registers  

 



Q1. List any Six/eight features of Pentium processor 

 



Q2. Draw and explain Pentium superscalar architecture 



Q3. State need of branch prediction logic of Pentium processor  



Q5. Explain Branch prediction logic of Pentium processor 

 



Q6. Draw and explain all phases of Pentium processor pipelining  



Q7. Draw architecture of Pentium processor and explain following  

 

1. Pipelining 

 

 

 



2.  Branch Prediction Logic  


