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Lecture 7:  Lecture 7:  
DatapathDatapath
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The Quiz We Might Have HadThe Quiz We Might Have Had
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DatapathDatapath
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DatapathDatapath -- Part of the Part of the MicroarchitectureMicroarchitecture
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DatapathDatapath ElementsElements
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Computation Element: ALUComputation Element: ALU

ALU control
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ALU Result
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���'�'

�@''�

"������%�""��������

"�
�������'

�F*'''

$��������
 �������%



= �G�à �&�
���������0������

= +�#��"����"�����""��#����>-��6

= 3���?

Computation Element: Sign ExtenderComputation Element: Sign Extender
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Computation Element: AdderComputation Element: Adder

Add Sum
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Computational Element: The Magical Computational Element: The Magical MuxMux

= >�0�"�"�����(���>�%���%�0����.:���B?�"�%�����1

= ��������%���"�.�(���#��������4����1

= ��������%�4���"����"�%���

= ��2�&�

M
u
x

Control

in0

inn

out

m

Implementation?

= >����������������������%������������������%�"����

= H��%���"����*�(%��,(%��"

= >-��?�

= F�������
���
%�����������4���������"��������

= &�"�������������"�������"���������

State Element: Register FileState Element: Register File
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5-bits?  2 Reads?  1 Write?
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State Element: Register FileState Element: Register File
Register ImplementationRegister Implementation

Falling edge triggered D flip-flop

D latch

State Element: Register FileState Element: Register File
Read ImplementationRead Implementation
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State Element: Register FileState Element: Register File
Write ImplementationWrite Implementation
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State Element: Data and Instruction MemoryState Element: Data and Instruction Memory
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State Element: The Program CounterState Element: The Program Counter
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Our Complete Line of Products!Our Complete Line of Products!
There may be others, but this is good for MIPSThere may be others, but this is good for MIPS
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Fetching Instructions (no branching)Fetching Instructions (no branching)
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The ALU (RThe ALU (R--Type) InstructionsType) Instructions

Consider:  r1 = r2 - r3
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Load and Store InstructionsLoad and Store Instructions

Consider:  r1 = M[ r2 - 3 ]
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Composition of Memory and RComposition of Memory and R--Type Type DatapathDatapath
The Magic of the The Magic of the MuxMux
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Recall FetchRecall Fetch
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Now Add Instruction Fetch Now Add Instruction Fetch 
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Now Add Instruction FetchNow Add Instruction Fetch
(ALU + MEM + Fetch)(ALU + MEM + Fetch)

Data and Instruction memory?
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Branch InstructionsBranch Instructions

Consider:  Branch r1 == 0, TARGET

Why shift left by 2?
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Add Branch to Add Branch to DatapathDatapath
(ALU + MEM + Fetch + Branch)(ALU + MEM + Fetch + Branch)

What will zero be connected to?
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MIPS Instruction QuirkMIPS Instruction Quirk
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Again, The Magic of the Again, The Magic of the MuxMux!!
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Ugh, what is going on here!?!Ugh, what is going on here!?!
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Control vs. Control vs. DatapathDatapath (Blurring the Line)(Blurring the Line)
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What is Control?What is Control?
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Full Full DatapathDatapath with Controlwith Control
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Summary and Next StepsSummary and Next Steps
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For Next TimeFor Next Time
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