EE 444

Digital Computer Systems

Lecture 9: Microarchitecture Level
Introduction



Where are we now?

A Realimplementation of the machine
A The hardware must understand the ISA

A We can have different implementation
to the same ISA.

d Is this a good thing? Why?

A What you see in the ISA may not be the
reality

A A lot of trade -offs: speed, cost, power,
reliability, size, etc.



A Little Bit of Economy

« Designing a state-of-the-art microprocessor
requires a huge design team
Pentium ~300 engineers
PentiumPro ~ 500 engineers

* Huge investments in fabrication lines
= need to sell 2 to 4 million units to be profitable

« Continuous improvements are needed to improve

yields and clock speed
—> price drops to one tenth in 2-3 years

- Fast new processors also require new peripheral
chips (memory controller, 1/Q) = $%%

Cost of launching a new ISA is prohibitive and
the advantage is not so clear!



From above: They are all the

Same
A Generic Implementation:
d use the program counter (PC) to supply
Instruction address
d get the instruction from memory
0 read registers

d use the instruction to decide exactly what
to do

A All instructions use the ALU after
reading the registers (except one
Instruction type, which?)



Control

Status

Machine Language Program



Seqguential and Combination

A Some parts are combinational circuits
0 MUXes
0 Decoders
0 ALU (adder/subtracter, etc.)

A Some other parts are sequential circuits

0 Registers

0 Some memory elements (will study memory
later in this course)
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A simplified view of a datapath.
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Aelements that operate on data values (combinational)
Example: ALU

Aelements that contain state (sequential)
Example: Memories, registers



Pentium Processor Die

A State

0 Registers
0 Memory

A Control ROM

A Combinational
logic
(Compute)



