Review: Non-pipelined processor



2" data
lines

<

xcZ

2n-1

Multiplexer

A —>0

Output = input line #p
— where p is the binary

value on the control lines B —»|1

n control
lines

M
I)J( —»=Aif c=0, B if c=1

ALU or special-purpose
Arithmetic unit

—>
Data 1

}

|

\
:_»>
i

Function
selection

Data out



Fi
INSTRUCTION

ETCH

4 —>

o] Read

"| address

A 4

PC

MEMORY

Instruction
[31-0]

INSTRUCTION

\ UPDATE PC

Lv
>
o

DECODE &
READ REGS

Instr [25-21]

Instr [20-16]

|

—»

Instr
[15-11]

R-format Instruction

~ xc=z °
¢ v

.| Read

reg 1

Read
reg 2

Write
reg

Write

data REGISTERS

op

rs

rt rd

shamt

funct

31-26

25-21

20-16 15-11

10-6

5-0

\ 4

© xc=

EXECUTE
INSTRUCTION
daa L
ar—r] Y
¥
—>1
WRITE

RESULT TO REG




Add >
4 —>) > Add

\ MemRead [

L —[“ xXCZ o]

Instr [31-26] MemioReqg '
» | Control [ALUOp AND
MemWrite _
,| Read Instr [25-21] Read
| address ™ reg 1
» PC Read [| _
Instr [20-16] | Read data 1
Instruction 7| reg 2
[31-0] |, Zero Wri
0 Write Read || 1 4o ] >ALU rite
I\ljl reg data 2 M result »|Address Betad M
INSTRUCTION Instr | 5| | write U = S
MEMOGRY [15-11], data REGISTERS x| L] DATA X
1 Ny MEMORY 0
L - |Write
”|Data
R
Instr [15-0] R elad
R-format Instruction
op rs rt rd shamt | funct Instr [5-0]
3126 2521 5045  15-11 10-6 5-0
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Instr [20-16] | Read data 1
|nS’[I’L[JCti0n "l reg 2 2610
—»{0 Write Read Write
> ALU 1
I\L/JI reg data 2 OM > result »|Address Bead M
INSTRUCTION Instr | 5| | Write U ata U
MEMOGRY [15-11], data REGISTERS x| L] DATA X
1 (1 MEMORY 0
 |Write
”Data
1. Instruction fetch, PC increment Instr [15-0] ‘ Relad
R-format Instruction
op rs rt rd shamt | funct I
3126 2521 9.4 1511 10-6 5-0 Instr [5-0]
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Instr [20-16] | Read data 1 |
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—>{0 Write Read ALU Write
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I\L/JI reg data 2 OM > result »|Address Bead M
INSTRUCTION Instr | 5| | Write U ata U
MEMOGRY [15-11], data REGISTERS x| L DATA X
1 1 MEMORY 0
2. Read Regs from reg file, »(yrite
Set ALU function Read
Instr [15-0] R I
R-format Instruction
op rs rt rd shamt | funct I
3126 2521 9.4 1511 10-6 5-0 Instr [5-0]




y
\/J
v

Add >
4 —>) >Add

L —[" xcZ o]

\ MemRead Il
Instr [31-26] MemtoReg l
» | Control [ALUOp AND
MemWrite _
,| Read Instr [25-21
”| address [ I, rRe%a? _‘
» PC Read | |_
Instr [20-16] | Read data 1
Instruction 7| reg 2
[31-0] —»{0 : 2810 Write
Write Read (|30 >ALU
M reg data 2 »|Address Read
U M result Data M
INSTRUGTION Instr | 5| | Write U S
MEMOGRY [15-11], data REGISTERS x| L] DATA X
L Ny MEMORY 0
L - |Write
”Data
. R
3. ALU Operates Instr [15-0] ‘ elad
R-format Instruction
Instr [5-0]
op rs rt rd shamt | funct
31-26 2521 5945  15-11 10-6 5-0
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.| Read Instr [25-21] | Read
"| address 7| reg 1
q Read |
" PC Instr [20-16] | Read data 1 :
Instrt[xction reg 2 zero
= Write
Write Read >0 SALU 1
” »|Address Read
reg data 2 M result Data M
INSTRUCTION Write U X
MEMORY data REGISTERS X| ] DATA
NP MEMORY 0
 |Write
”|Data
Read
4. Write result to rd Instr [15-0] > _ .'
R-format Instruction
op rs rt rd shamt funct Instr [5-0]
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