4. Assume a computer system has a simple instruction set described as follows:

Command | 2-bit 4-bit
Instruction | Data

Description

Movel 00 dsdadidy Move data dadad;d to register R1.

Move2 01 dsdrdidy Move data d;dad;do to register R2.

Add 10 XXXX Add R1 and R2, store the result back to
R1, and output the overflow flag.

Branch 11 didrddg Branch to instruction at address

dsdad,do, if overflow flag is true.

a) Implement a datapath system to carry out the instructions. Assuming that you have
two four-bit registers R1 and R2, one flip-flop for overflow_flag, one 4-bit adder
with overflow output, one counter for program branching, and one memory
module which stores the instruction. Draw the logic diagram to illustrate your data
path design. Label the signals of all the modules.

b) Implement the control subsystem. Use the truth table to describe the control
subsystem design.

Co G Co Gt Ld

I3

6 0
o |
[0
[




