
INST=PM[PC] 
00000 

OFF=SEXT16(INST[11:0]) 
00100 

OFF=Z? SEXT16(INST[9:3]):0 
00011 

REG=1,INST[7:4] 
00001 

REG=INST[8:4] 
00010 

VAL1=RF[REG] 
00111 

ADDR=RF[26],RF[27] 
01001 

VAL=INST[11:8],INST[3:0] 
00101 

REG2=INST[9],INST[3:0] 
01010 

VAL2=RF[REG2] 
01000 

VAL=RF[REG] 
00110 

VAL2=INST[11:8],INST[3:0] 
01111 

VAL=VAL1-VAL2 
01100 

VAL=VAL1+VAL2 
01011 

Update SREG 
01101 

VAL=OFF+PC 
01110 

VAL=RAM[ADDR] 
10000 

RAM[ADDR]=VAL 
10001 

PC=VAL 
10100 

RF[REG]=VAL 
10010 

PC=PC+1 
10011 

rjmp breq ldi,subi,cpi ld,st,add,sub,cp 

 rjmp, breq 

 rjmp, breq 

subi,cpi add,sub,cp ld,st 

ld 

subi,cpi add,sub,cp 

subi,cpi,sub,cp 

cpi,cp 

add,sub,subi 

ldi,ld,add,sub,subi 
st 

Fetch 

Decode 

Execute 

Memory 

Write 
back 

rjmp breq ldi 

ld st 

add,sub,cp ldi 

subi,cpi sub,cp add 

st ld 

add 

SEXT16: sign extend 
to 16 bits 



REG2 

dout 

ALU PM 

addr dout dou
t 

PC 

din 

we 

dout 

INST 

din 

we 

dout 

REG 

din 

we 

dout 

din 

we 

OFF 

din 

we 

dout 

9,[3:0] 

0 

[9:3] 

[11:0] 

RF 

we 

din 

addr dout 

x VAL1 

din 

we 

dout 

VAL2 

din 

we 

dout 

1,[7:4] 

[8:4] 

ADDR 

din 

we 

dout 

A 

B 

sregin 

op 

RAM 

we 

din 

addr dout 

SREG 

din 

we 

dout 

Q 

Sreg_out 

[11:8],[3:0] 

VAL 

din 

we 

dout 

+1 

State Machine Controller 

inst_in 

PC_sel 
PC_we 

INST_we REG_sel 

REG_we 

REG2_we 

OFF_sel 

OFF_we 

RF_sel 

RF_we VAL1_we 

VAL2_we 

A_sel 
B_sel 

ADDR_we 

ALU_op 

RAM_we 

SREG_we 

VAL_sel 

VAL_we 

VAL2_sel 

0 

1 

Note that this MUX ALONE selects the bottom value when select line is 0 
and TOP value when select line is 1. The reason is I overlooked it when 
drawing all the diagrams and its too much work to go fix it. 


