ELEC5200/6200 Fall 2005


Homework # 8 Solutions

5.8
A modification to the datapath is necessary to allow the new PC to come from a register (Read data 1 port), and a new signal (e.g., JumpReg) to control it through a multiplexer as shown in the Figure below.
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A new line should be added to the truth table in Figure 5.18 on page 308 to implement the jr instruction and a new column to produce the JumpReg signal. Regwrite = 0 and JumpReg = 1
.
5.28

Load instructions are on the critical path that includes the following functional units: instruction memory, register file read, ALU, data memory, and register file write. Increasing the delay of any of these units will increase the clock period of this datapath. The units that are outside this critical path are the two adders used for PC calculation (PC + 4 and PC + Immediate field), which produce the branch outcome.

Based on the numbers given on page 315, the sum of the two adder’s delay can tolerate delays up to 400 more ps. 

Any reduction in the critical path components will lead to a reduction in the clock period.
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