0/ 2R <— If (4.IR.opcode = BEQ) then NOP else if (2.IR.opcode # BEQ) then M[PC]

% LW, SW PC <&— If (4.Zero) then 4. TA else if (2.IR.opcode # BEQ) then PC + 4

7 ADD, SUB, 2 NPC <a— If (4.Zero) then 4.TA else if (2.IR.opcode # BEQ) then PC + 4 @ <]>
& AND, OR, SLT 4.Zero <a— If (4.Zero) then 0

z BEQ

< 2.NPC ¢ 2.IR

1 3.A <«— GPR[2.IR.Rs]

3.B <«— GPR[2.IR.Rt] @
3.Imm <e— 2.IR.DOImMmM* . @
3.NPC <«— 2.NPC
3IR-=w— 2IR

DOImm = IR[15-0]
Rs = GPR[IR[25-21]]
Rt = GPR[IR[20-16]]
Rd = GPR[IR[15-11]

AlL
R-Format _ 3.IR

4IR-w— 3R 4IR <€— 3IR 4R =w— 3IR
4. ALUout -«— 3.A+3.Imm 4.Zero -a— if3.A==3Bthenl
4. ALUout <«— 3.A0p 3.B "

2 1o T abed

TA <a— 3.NPC + (3.Imm*4)

LW W
/ \L‘TA 4.zero || 4.B 4ALUout | | 4.IR
3

5.|IR<e— 4.IR 3) 7 5.IR<e— 4.IR
5.MDR ~e— M[4.ALUout] M[4.ALUout] — 48 5.ALUout <e— 4.ALUout

5.ALUout 5.MDR o et | 5.IR

@PR[5.|R.Rt]<— 5.MDR> 8 (GPR[S.IR.Rd] - 5.A|.Uo@ @

The Pipelined EMY CPU State Diagram for Eight MIPS Integer Instructions
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EMY CPU Control Unit

L
4 ! —
32 NPC > NPC TA
s, . N as ()
Rs —» A > g
>
5wl GPR z
Rt
32 z
B z ™ DBS IMDR
——; ® AB2
5
Rt/Rd
v - > B |~ /|
PC | vw-l
IR Imm M
AB1 16 % 32 v RSel
IB1
~ IR | o R Al A
@ <:> <:> vy
Mem Mem
Port EMY CPU Datapath Port @
DR b CY )
T ADB1 ADB2
|-
MDB1 MDB2

other

EMY Memory Hierarchy

other

The Pipelined EMY CPU Datapath for Eight MIPS Integer Instructions




