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Control unit and datapath for 3-

instruction processor!
•! Convert high-level state machine 

description of entire processor to 
FSM description of controller that 
uses datapath and other 
components to achieve same 
behavior!

Fetch

Decode

Init

PC=0

Store

IR=I[PC]

PC=PC+1

Load Add

RF[ra] =

   RF[rb]+

   RF[rc]

D[d]=RF[ra]RF[ra]=D[d]

op=0000 op=0001 op=0010

PC 
clr up 

16 
I R 

Id 

16 

16 

I data rd addr 

Controller 

Control unit Datapath 

RF_W_wr 
RF_Rp_addr 

RF_Rq_addr 
RF_Rq_rd 

RF_Rp_rd 

RF_W_addr 

D_addr 8 

D_rd 
D_wr 

RF_s 

alu_s0 

addr D 
rd 
wr 

256 x 16 

16 x 16 
RF 

16-bit 
2 x 1 

W_data R_data 

Rp_data Rq_data 

W_data 
W_addr 
W_wr 
Rp_addr 
Rp_rd 
Rq_addr 
Rq_rd 

0 

16 

16 

16 

16 16 

16 

s 
1 

A B 
s0 ALU 

4 

4 

4 

Fetch 

Decode 

Init 

PC=0 
PC_ clr=1 

Store 

I R= I [PC]  PC=PC+1 
I _rd=1 PC_inc=1 
I R_ld=1 

Load Add 

RF[ra] = RF[rb]+ 
              RF[rc] 

D[d]=RF[ra] RF[ra]=D[d] 

op=0000 op=0001 op=0010 

D_addr=d 
D_wr=1 
RF_s=X 
RF_Rp_addr=ra 
RF_Rp_rd=1 

RF_Rp_addr=rb 
RF_Rp_rd=1 
RF_s=0 
RF_Rq_addr=rc 
RF_Rq _rd=1 
RF_W_addr=ra 
RF_W_wr=1 
alu_s0=1 

D_addr=d 
D_rd=1 
RF_s=1 
RF_W_addr=ra 
RF_W_wr=1 


