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Foreword

This assignment is the second part of a two part assignment. Work done for this assignment extends the
work done during the first assignment. The minimum hand-in requirement for this phase is indicated below,
along with the required demonstrations and discussions. This phase will include the integration of the ALU
and the register set with the control unit to form a complete CPU. This design will then be extended by the
addition of new instructions and registers.

You should work in pairs for this assignment. If this is not possible you must discuss the situation
with your tutor.

Overview

Modern ’systems on silicon’ may often require a complex control unit or sequencer. This can have similari-
ties to the control unit of a simple CPU in that it has to generate a sequence of control signals dependent on
the clock, current input condition and current ’instruction’. It is also possible that a design for a system is
best implemented by a simple CPU like device without requiring the complexity of a third party CPU core
as ’bought in’ IP, or incurring the costs of devices with a CPU core already embedded in them.

The assignment will be supported by the lectures and support will be given in the lab sessions.

Details

1 If you have not already completed the coding and testing of your CPU control unit then you should
consider this a priority as the rest of the assignment will utilize your control unit.

2 Dev elop and test the ALU as described in the first assignment specification and as discussed in the
lectures.

3 Dev elop and test the various registers that are required by your design from semester 1.

4 Integrate the CU, the ALU and the registers into a CPU and test with the program that will be pro-
vided.

5 Select ONE of the following options :

a) Extend the instruction set and the register set to support a stack with branch and return instruc-
tions. Write a simple program to test your extended instruction set. Your modified processor
should also pass the test from part 4).

or

b) Create a complete System on Chip (SoC) with a small program in ROM and some RAM for
storage. Test the complete system with a simple program that uses both read and write
memory cycles.

The following should be done on an individual basis :

Control units can be divided into 2 types,’hardwired’ and micro-sequence. For the purposes of this assign-
ment you have been developing a hardwired control unit. Having developed, and tested, the hardwired con-
trol unit for the ’Carpinelli RS-CPU1, you should consider how you might implement it as a micro-coded
control unit.

•6 Provide a report explaining how you would convert your hard-wired control unit into a microcoded
control unit. You should provide diagrams to support your discussion. (A maximum of three A4 page
plus diagrams.)

1 From John Carpinelli’s design for a relatively simple CPU
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Deliverables

You MUST include a copy of your semseter 1 work with the deliverables for this semester.

i) The high level code and test results for parts 1 -3

Designs - 15 marks

ii) The netlist for your CPU and test results for it.

CPU design &integration - 10 marks
Testing - 15 marks

iii) The completed design and testing for either the SoC or the extended CPU

Design & coding - 20 marks
Testing & results - 20 marks

iv) Your individual discussion

Report - 20 marks


