
Course Design of Computer Organization

Wang Zonghui

College of Computer Science & Technology, 
Zhejiang University 

March, 2010



topics

• 1. Verilog and Xilinx ISE
• 2. Basic logic component of datapath design
• 3. ALU and the ALU controller design
• 4. R-type instruction processor design
• 5. CPU controller design
• 6. Design of datapath of single-cycle clock CPU
• 7. Multiple-cycle clock CPU design
• 8. Microprogrammed CPU controller unit design
• 9. Design of datapath of Microprogrammed CPU



Outline

• Experiment Purpose
• Experiment Task
• Basic Principle
• Operating Procedures



Experiment Purpose

• Understand the working principles and 
functions of CPU Controller.

• Master the design method of CPU controller.



Experiment Task

• Realize a single-clock CPU controller which can 
execute R-type, LW, SW, BEQ and JMP 
instruction, then simulate it and verify it by 
FPGA.



Basic Principle

• The function of CPU Controller.
• The input and output of CPU Controller.







Experiment Content

• 1. Implement the CPU Controller module.
• 2. Implement Verilog Test Fixture module, 

assign 5 type instructions to opcode in “initial” 
segment.

• 3. Write UCF file: 6-bit opcode is associated 
with 6 switch buttons, 9-bit output is 
associated with 8 LED lamps and 1 dot of tubes.

• 4. Program the bit file and verify it.
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