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EMY CPU 

IR            M[PC]

PC           PC + 4

ALUout             PC  + ([DOImm+]<<2)

ALUout           A + DOImm+
ALUout           A op B If A == B PC               (PC[31-28], Address)<<2

MDR           M[ALUout] M[ALUout]            B GPR[Rd]             ALUout

    ➳  A and B are stored (clocked) every clock period  : A          GPR[Rs] & B           GPR[Rt] happens in every state (in every clock period for every instruction).
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The EMY High-Level State Diagram for Nine Integer Instructions

LW, SW
ADD, SUB, AND, OR, SLT
BEQ, J

➣ A and B are organizational registers.  Registers A  and B get a value from GPR registers Rs and Rt every clock period  :

(signed overflow)

   then PC           ALUout

➣ ALUout is also an organizational register and clocked every clock period.  But, the input is not the same all the time as seen in states 1, 2 and 6.

                               (invalid opcode, not one of nine instructions)
DOImm = IR[15-0]
Rs = GPR[IR[25-21]]
Rt = GPR[IR[20-16]]
Rd = GPR[IR[15-11]
Address = IR[25-0]

GPR[Rt]           MDR

4

WB



P
olytechnic Institute of N

Y
U

                                             
P

age 2  of  4                                  
C

S2214                                              
H

andout N
o : 8                                 

O
ctober 6, 2009

PC

M
U
X

1

0

IR

Read          Read
Reg 1       Data 1

Read           Read
Reg 2        Data 2

    Write                           
Reg

Write
Data

GPR
Register

M
U
X

1

0

M
U
X

1

0

M
U
X

1

0

0
1
2
3

M
U
X

Shift
left
2

0
1
2

M
U
X

4

[25-21]

[20-16]

[15-11]

[25-0]

[31-28]

MemRead   MemWrite

IRWrite

RegWrite

RegDst

MemtoReg ALUSrcB

ALUSrcA
PCSource

IorD Zero

PCWriteCond

PCWrite

ALUcontrol

   Address Read Data Write Data

File
1

2

3

4

5

6

[20-16]

[5-0][31-26] &

IorD

PCSource.
..

.
..

Sequencer

overflow

EMY CPU Control Unit EMY CPU Datapath

overflow

(to CU)

A
L

U
26 30

32

32

4

4

2

2

OBUS

PCBUS

MABUS MRBUS MWBUS

WBUS

32

EMY CPU 

EMY Main Memory 

32

32

12

ABUS

BBUS

32
32

Memory Controller

A
L
U
o
u
t

A

B

1

1

Address

1

32

32

32

Sign
Extend

Shift
left

2

[15-0]

16

32

DOImm

GPR[Rs]

GPR[Rt]

MDR

3

32

80000180

1

Rs

Rt

Rd



P
olytechnic Institute of N

Y
U

                                             
P

age 3  of  4                                  
C

S2214                                              
H

andout N
o : 8                                 

O
ctober 6, 2009

MemRead = 1
IorD = 0
IRWrite = 1
ALUSrcA = 0
ALUSrcB = 01
ALUop = 00
PCWrite = 1
PCSource = 00

ALUSrcA = 0
ALUSrcB = 11
ALUop = 00

ALUSrcA = 1
ALUSrcB = 10
ALUop = 00

IorD = 1
MemRead = 1

MemtoReg = 1
RegDst = 0
RegWrite = 1

IorD = 1
MemWrite = 1

ALUSrcA = 1
ALUSrcB = 00
ALUop = 10

MemtoReg = 0
RegDst = 1
RegWrite = 1

ALUSrcA = 1
ALUSrcB =00
ALUop = 01
PCSource = 01
PCWriteCond = 1

PCWrite = 1
PCSource = 10
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    00          Add                  0010
    01          Sub                   0110
    10        indicated           
               by function
               field of IR :
                   Add                 0010
                   Sub                  0110
                   And                 0000
                   Or                    0001
                   SLT                 0111
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EMY Low-Level State Diagram for Nine (9) Integer Instructions
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Hardwired EMY CPU Control Unit
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