10.2. 1

CS150 Newton

Outline

Last time:

Ô Introduction to Computer Organization

Ô Control

Ô Datapath

Ô I/O Interface

Ô Bussing Strategies m This lecture:

Ô Deriving the State Diagram & Datapath ( Cont .)

Ô Mapping the Datapath onto Control

10.2. 2 CS150 Newton

Finite State Machines for Simple CPUs

State Diagram and Datapath Derivation

Processor Specification:

Instruction Format:

Memory Interface:

Loadfrom memory: Mem [XXX] AC;

Store to memory: AC Mem [XXX];

Add from memory: AC + Mem [XXX] AC;

Branch if accumulator is negative: AC < 0 XXX PC;

15 14 13 0

Op

Code

00 = LD

01 = ST

10 = ADD

11 = BRN

Address

M

A

R

M

B

R

14

16

[0:2 -1]

<15:0>

14

Memory

Request

Read/Write

Wait

10.2. 3 CS150 Newton

Finite State Machines for Simple CPUs

Deriving the State Diagram and Datapath

First pass state diagram:

Reset

Instruction

Fetch

Operation

Decode

LD ST ADD BRN

Operation

Execution

10.2. 4 CS150 Newton

Reset/0 PC

Reset/

PC MAR,

PC + 1 PC

Reset/

Wait/

Wait/

MAR Memory,

1 Read/Write,

1 Request

Wait/

1 Read/Write,

1 Request,

MAR Memory

Wait/

Wait/Mem MBR

Wait/MBR IR

RES

IF1

IF2

IF0

Deriving the State Diagram and Datapath

Assume Synchronous Mealy Machine:

Transitions associated with arcs rather than states

Reset State (State 0) and Instruction Fetch

Sequence

On Reset:

zero the PC

Mem Request unasserted

Mem asserts Wait signal

10.2. 5 CS150 Newton

Reset/0 PC

Reset/

PC MAR,

PC + 1 PC

Reset/

Wait/

Wait/

MAR Memory,

1 Read/Write,

1 Request

Wait/

1 Read/Write,

1 Request,

MAR Memory

Wait/

Wait/Mem MBR

Wait/MBR IR

RES

IF1

IF2

IF0

Deriving the State Diagram and Datapath

Assume Synchronous Mealy Machine:

Transitions associated with arcs rather than states

Reset State (State 0) and Instruction Fetch

Sequence

On Reset:

zero the PC

Mem Request unasserted

Mem asserts Wait signal

Instruction Fetch:

issue read request