EEE 2243

Digital System Design

Semester II 2011/12

Tutorial 5
Data Flow Algorithm Design
1.
Using only shifters, adders and multiplexers, draw the diagram of a data flow system to multiply 3 or 5 to a 4 bit input and give the result as a 6 bit value. If you are able to make any optimization to the original system, please also draw the optimized version. Write the Verilog code for both original and optimized system.
2.
Using any available Verilog operators in Quartus II platform, draw the diagram of a data flow system that is able to compute absolute value of an 8 bit 2’s complement formatted input. Write the Verilog code.
3.
Re-design the problem in question 2 using adder/subtractor circuit in page 51 of the slides for Chapter 4.
4.
Using any available Verilog operators in Quartus II platform, draw the diagram of a data flow system that is able to add 3 to a 4 bit input if the input is greater than or equal to 5, otherwise nothing is done. Return the output as another 4 bit value. If the addition took place, a single bit flag will be set to 1 otherwise it is 0. Write the Verilog code as well.

5.
Using Verilog’s division and modulus operators, draw the diagram of a data flow system that converts a 10 bit binary input into 4 digits BCD output. Each BCD digit is 4 bits. Write the Verilog code as well.

6.
Angles, D, in degree can be converted into radian, R, using the formula R = πD/180. This formula cannot be implemented using the Verilog version in Quartus II version 9 that we are using. The reason is because π and the angle in radian are not integers. One workaround for this is by multiplying π with 100 (= 314) which will give us the value of R 100 times larger too. Draw the data flow diagram of the system that can perform the function: Input of 10 bit binary data representing an angle in degree, then output its corresponding radian value multiplied 100 times. Write the Verilog code as well. Decide the best size for the output in bits.
7.
Repeat a similar workaround as in question 6 for the problem of converting temperature in Fahrenheit into Celsius,
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in 2 decimal fraction digits.
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