EE 444

Digital Computer Systems

Lecture 12: Microarchitecture Level
Control Unit



This Lecture

A The missing piece: the control unit
0 It is the piece that implements the ISA

A Microinstructions
Processor
Status Address
Control | (ML Instruction, Flags)| Data 5 )
; t
Unit Control 3 Path té
| {Microinstruction) Control >

ML: Machine Language
MAL: MicroAssembly Language



Before We Design a Control Unit

A We need to know the following:
0 The data path
o0 MAL routines for each ML instruction
(each is called microroutine)

A Then we need to deal with:

0 Proper sequencing

0 Generation of the appropriate
microinstructions
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Step | Next Step No. MAL Instruction to be Generated Coiiits
No. || for Control Unit for Data Path
Fetch phase of every instruction
0 PC — MAR; PC = AIR
1 M[MAR] — MDR; AIR+4 - AOR
2 MDR = IR
3 | goto step n AR - PC Decode; branch
based on opcode
Ezecute phase of addu
4 Rlrs] - AIR
5 Rlrt] + AIR - AOR
6 || goto step 0 if (rd) AR — R[rd] | End of routine
Ezecute phase of 1w
7 Rlrs] - AIR
8 SE(offset) + AIR — AOR
9 AR — MAR
10 M[MAR] — MDR
11 | goto step 0 if (rt) MR - R[rt] | End of routine
Ezecute phase of beq
12 Rlrs] - AIR
13 Rlrt] == AIR - Z
14 | if (Z) goto step 0 SE(offset) — AIR | Conditional end
15 AIR << 2 = AOR
16 AR = AIR
17 PC + AIR —+ AOR
18 || goto step 0 AR - PC End of routine

Execute phase of next ML instruction
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