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x=0, DP_s=1, DP_ld=1

Controller

DP_eq0

BEGIN
CASE Currstate IS
WHEN S_Off =>
D el § R ] SIS S e et B i o b
IF (b = "0") THEN
Nextstate <= S Off;
EIESE
Nextstate <= S 0On;
END IF;
WHEN S On =>
D G ol et ] SIS ol § et B A o ERE
IF (DP_eq0 = "1%) THEN
Nextstate <= S Off;
EIESE
Nextstate <= S 0On;
END IF;
END CASE;
END PROCESS CtrlLogic;

CtrlRegs: PROCESS (CIk)
BEGIN
IF (Clk = "1 AND CHIK"EVENT) THEN
IF (Rst = "1") THEN
Currstate <= S _Off;
ELSE
Currstate <= Nextstate;
END IF;
END IF;
END PROCESS CtrlRegs;

CtriLogic: PROCESS (Currstate, DP_eqO, b)

.1.;

.1.;
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—————— Datapath processes —-—----

DPLogic: PROCESS (DP_s, Reg)
BEGIN
FESCRP=S—== ) =THEN
RegNext <= "10";
EESE
RegNext <= Reg - "01'';
END=HES
IF (Reg = "00'") THEN
DP_eq0 <= "1°;
ELSE Datapath
DP_eq0 <= "0°%;
END IF; "10"
END PROCESS DPLogic; [DR=S i 1

DPRegs: PROCESS (CIk) ~DPedd [ _upge le Sel?2 21
BEGIN f
IF (Clk = "1° AND CIK"EVENT) THEN T
IF (Rst = "1") THEN | RegNext
Reg <= "00"; DP_Id i J
ELSIF (DP_Id = "1") THEN Clk — Reg
Reg <= RegNext; +Reg
SNBSS R
END=lES
END PROCESS DPRegs;

A




2-Bit Selector

LIBRARY 1ieee;
USE #1eee.std logic 1164 _ALL;

ENTITY 2b_Sel2 1S
PORT (DO, D1: IN std_logic_vector (1 DOWNTO 0);
s: IN std_logic;
Y: OUT std_logic_vector (1 DOWNTO 0));
END 2b_Sel2;

ARCHITECTURE 2b_Sel2_beh OF Sel2 IS
BEGIN Datapath
PROCESS(D]., DO, S) "10"
BEGIN DP_g 1 ]
IF (s="0") THEN ,
Y <= DO: . DP_eqQ [ —ugqger |—»s 1 sel2 1
ELSE f
S = T
END IF: l
END PROCESS: DP_Id T
Clee= s Reg
END 2b_Sel2 beh; 1




—  2-Bit Register

LIBRARY ieee;
USE 1eee.std _logic 1164 _ALL;

ENFIRRG - 1S

PORT (I: IN std _logic_vector(1l DOWNTO 0);
Q: OUT std_logic_vector(1l DOWNTO 0O);
Ld,Clk, Rst: IN std _logic );

END -

ARCHITECTURE 2b- OF 2b-Reg 1S
BEGIN
PROCESS (CIk) DP o
BEGIN =

Datapath

IF (Clk = "1" AND CIK"EVENT) THEN _ DP_eq0

"10"

{

IF (Rst = "1") THEN

S L»

Q <= "007;
ELSE IF (Ld = “1”) THEN
Q <= 1I; DP_Id
END IF;
END IF;

END PROCESS;
END - -

s1 gel2 1
t
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s N el
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LIBRARY 1eee;
USE 1eee.std logic 1164 _ALL;
USE 1eee.std_logic_unsigned.ALL;

ENTITY 2b-Sub IS

PORT (A, B: IN std _logic_vector(l1 DOWNTO 0);
S: OUT std_logic_vector(l DOWNTO 0) );

END 2b-Sub;

ARCHITECTURE 2b-Sub_Beh OF 2b-Sub 1S
BEGIN
BROCESS=EA=RY)
BEGIN
ST
END PROCESS;
END 2b-Sub_Beh;
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2-Bit Comparator

LIBRARY ieee;

USE #eee.std logic 1164 _ALL;
USE 1eee.std_logic_arith_ALL;

ENTITY 1S

PORT (A: IN unsigned(l DOWNTO O);
B: IN unsigned(1l DOWNTO 0);

Eq: OUT std_logic );

END 5

ARCHITECTURE
BEGIN
PROCESS (A, B)
BEGIN
IF (A = B) THEN
Eq<="1%;
SESE
Eq<=707;
END IF;
END PROCESS;
END :

GE
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ﬁ

ARCHITECTURE = = (it OF

COMPONENT 2b=Sete—F——
PORT (DO, D1: IN std logic vector(l DOWNTO 0);
= FSM D Structu re Y: OUT std _logic vector(l DOWNTO 0);
s: IN std logic );
END COMPONENT;

COMPONENT IS
PORT (A: IN std logic_vector(l1 DOWNTO 0);
B: IN std _logic vector(l1 DOWNTO 0);
S: OUT std_logic vector (1 DOWNTO 0) );
END COMPONENT;

COMPONENT IS
PORT (I: IN std logic _vector(l1 DOWNTO 0);
Q: OUT std _logic vector(l DOWNTO 0);
Ld: IN std_logic;
Clk, Rst: IN std logic );
END COMPONENT ;

D h COMPONENT 1S
atapat PORT (A, B: IN unsigned (1 DOWNTO 0);
Eq: OUT std _logic );
"0 END COMPONENT;
S i 1 w3 SIGNAL W3, W2, Wil: std logic_vector(l DOWNTO 0);
e |—>31 Sel2 -1 BEGIN
1 T StateReg: : PORT MAP (Nextstate, Currstate, “17,
Wi Clk, Rst);
DP Id L CtrlLogic: PROCESS (Currstate, DP_eq0O, b)
— :ld b b
s e
T w2 Reg 1: PORT MAP (W1, W2, DP_Id, Clk, Rst);
Sub_1: PORT MAP ( W2, “01”, W3);
Sel2 1: PORT MAP (W3, “10”, W1)
Comp_1: PORT MAP (W3, “00”, DP_EQ);

END
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