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Q2. You are reguired to generate a PWM signal with frequency = (Your Roll No + 20) kHz.
The duty cycie of the signal should be Y™ “:’;: 2= % 100%. You have to use
Timer/Counter 1 for this purpose, Report the register values and system parameters you
will choose to achieve this, specifically report the following; (CLO3/ PLO3) (10 marks)

1. System Clock (Must be between 1MHz and 20 MHz and in whole numbers),

2. Desired PWM frequency

3. Desired PWM duty cycle
4. Mode of operation for Timer 1
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You sre tasked with upgrading the old toaster in your hame The old oaster werks with

a bl-metallic thermostat. The thiming {the duration for which the slices are being hasted)

YOU B using these thermostats usually depend o the starting temperature of the
Ice. |.e. there s a ot of varance between the amount sites are Wwanted Even with

Newer loasters, which fix the time shices need to be heated, we see that based on the

motsture tonten of the bread there is large variation in the finat apipearance of the

toasts, .

Propose a microcontroller-based electronic Sysiem that will address thesw nsuss ang
make sure the user gets evenly done toasts rrespeciive of the initisl temperature, the
moisture content of the slices and the seasonal Temperature variations. Cxplain your
design with a block diagram, propose solutions for each of the probiems described
above, and what sensors can you use for this task etr Also provide a flowehart of your
control software. (CLO4/PLO4) {10 marks)

Digital reading from the 10-bit ADC of your Atmega328p MCU is
Digital reading = (Your Roll No x 3) + 125

If the reference voltage of the ADC (Vref) is given by the following formula
Veer = ((Your Roll No % 2) +3) x 1.1V

What analog voltage does this digital reading correspond to? Show the calculations.
(cLo1/PLO1) (10 marks)



