CSE 40462 VLSI Design
Introduction to Modeling with Verilog

Due Friday, Sept. 16, 2006

1. Using continuous assignments, and without doing Boolean minimization, write and verify a Verilog description of the circuit specified by the following Boolean functions:

y1 = A(CD + B) + BC'

y2 = (AB' + A'B)(C + D')

y3 = [(A + B)(C' + D)B]'

y4 = A'B(D' + C'D) + B(A + A'CD)

y5 = AB + A(CD + CD')

2. Repeat (1) using a cyclic behavior.

3. Using Precision, Mentor Graphic's synthesis tool for FPGAs, synthesize the descriptions from (1) and (2) into a Spartan 2 FPGA. Print an image of the HDL schematic. Discuss the results. Note: Merely synthesize the logic; do not attempt to specify input-output timing constraints or pin assignments.

4. Write and verify a Verilog model of a datapath unit that has the following specifications:

· The machine has appropriately sized internal registers Reg_A, Reg_B
· Data operations are synchronized by data_clock
· All register are reset by an active-low signal, reset_b
· In addition to data_clock and reset_b, the unit has the following input signals:

Data_a and Data_b
32-bit data busses
Load


Control signal that causes Data_a and Data_b to be loaded

 into Reg_A and Reg_B, respectively


Select


Determines whether the unit adds or subtracts the data
· The machine has the following output signals: Sum_Diff, Car_Bor, AB_xor
· The unit operates as follows: If reset_b and Load are not asserted, at each active edge of data_clock the machine forms either the sum Data_a + Data_b or the difference Data_a – Data_b, with carry or borrow, depending on the assertion of select. It also forms AB_xor as the bitwise exclusive-or of the stored data. Assume that the Data_a and Data_b are in signed magnitude format If reset_b is not asserted and Load is asserted, the machine loads the data paths into the appropriate registers.

. 

· Note: it is assumed that the host environment will provide Data_a and Data_ on the inactive edges of Data_clock.

Write a testbench and verify the functionality of the machine. Synthesize the machine and present a schematic of your results.
