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AGENDA 

• Hands-On 1

• Implement top module.

•Test the Top module (MIPS Processor)
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TOP MODULE
• Much of what needs to be done to implement the instructions is 

the same, independent of the exact class of instruction

• For every instruction, the first two implementation steps are 

identical:

▪ use PC to fetch the instruction from the instruction memory

▪ use the instruction fields to select one or two registers to read:

➢ lw requires reading only one register

➢ j does not require accessing any register

➢ All other instructions require reading two registers

•After these two steps, the actions required to complete the 

instruction depend on the instruction class
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TOP M0DULE BLOCK
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DATA MEMORY

Given to you

For simplicity, dmem has 64 words (locations)
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INSTRUCTION MEMORY

Given to you

For simplicity, imem has 6 bits address input 

and 64 words (locations)



HANDS-ON1: TOP MODULE

I. Add the MIPS, imem, dmem Modules as components in your package

Component imem
..
End component
Component dmem
..
End component
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All vhd files and components till now are:
• MIPS

• Imem, dmem

• Controller

• Maindec

• Aludec

• Datapath

• Registerfile

• ALU

• Mux2

• Sl2

• Adder

• Signext

• Flopr

HANDS-ON1: TOP MODULE
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II. Now: Create main module for Top  

HANDS-ON1: TOP MODULE



HANDS-ON1: TOP MODULE

10

Top Module
clk

rest
memwrite

32
dataadr (aluout)

32
writedata



HANDS-ON1: TOP MODULE

We will need some signals



HANDS-ON1: TOP MODULE

Behavior:

A. Port Map the imem

▪ I/P is PC signal part

▪ O/P is instruction signal
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HANDS-ON1: TOP MODULE

Behavior:

A. Port Map the imem

▪ I/P is PC signal part

▪ O/P is instruction signal

B. Port MAP the MIPS

▪ Control I/Ps (clk, rest )

▪ Data I/Ps 

(instruction, readdata)

▪ O/Ps (remaining signals)

C. Port Map the dmem ?

D. Assign output of Top module 



HANDS-ON1: TOP MODULE
SOLUTION



HANDS-ON1: TOP MODULE

RTL



HANDS-ON1: TOP MODULE TEST CASE

Test the MIPS processor.
# add, sub, and, or, slt, addi, lw, sw, beq, j

# If successful, it should write the value 7 to address 84



HANDS-ON1: TOP MODULE TEST CASE
MEMFILE.DAT

20020005

2003000c

2067fff7

00e22025

00642824

00a42820

10a7000a

0064202a

10800001

20050000

00e2202a

00853820

00e23822

ac670044

8c020050

08000011

20020001

ac020054

Given to you



HANDS-ON1: TOP MODULE TEST CASE
TEST BENCH



HANDS-ON1: TOP MODULE SIM. RESULT 
(INSTRUCTIONS 1-5: 1ST 5 CYCLES)



HANDS-ON1: TOP MODULE SIM. RESULT 
(INSTRUCTIONS 6-10: 2ND 5 CYCLES)



HANDS-ON1: TOP MODULE SIM. RESULT 
(INSTRUCTIONS 11-15: 3RD 5 CYCLES)



HANDS-ON1: TOP MODULE SIM. RESULT 
(LAST INSTRUCTION: CYCLE # 16)



Thanks
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