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1. MERAANFFEE VADL 25

SUBDESIGN t5 1

(
do,d1,d2,d3: INPUT,;
out: OUTPUT,;
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)
BEGIN
IF( (d3,d2,d1,d0) >= 5 ) THEN
out = VCC;
ELSE
out = GND;
END IF;
END;

2. MANFFRIEH —FATHYIEE R E VHDL 2 F

SUBDESIGN t5_2

(
k0, k1,k2,k3:INPUT;
out: OUTPUT,;

)

BEGIN
TABLE
(k3,k2,k1,k0) => out;
B"0000" => GND;
B"0001" => VCC;
B"0011" => GND;
B"0010" = vCC;
B"0110" => GND;
B"0111" => vCC;
B"0101" => GND;
B"0100" => vCC;
B"1100" => GND;
B"1101" => vCe;
B"1111" => GND,
B"1110" => vCC;
B"1010" => GND;
B"1011" => vCC;
B"1001" => GND,
B"1000" => VCC;
END TABLE,;
END;

3. {E5HEBAEE & VHDL 25

SUBDESIGN t5_3
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(

a,b,c : INPUT,
a_out,b_out,c_out : OUTPUT;
)
BEGIN
IF a THEN

a_out = VCC; b_out = GND; c_out = GND;
ELSIF b THEN

a_out = GND; b_out = VCC; c_out = GND;
ELSIF ¢ THEN

a_out = GND; b _out = GND; c_out = VCC,;
ELSE

a out = GND;

b_out = GND;

c_out = GND;
END IF;

END;
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SUBDESIGN muxhl4
(
SEL, DA[7..0] : INPUT;
Q[3..0] : OUTPUT;
)
BEGIN
IF SEL==B"0" then
a[3..0] =da[3..0];
ELSIFSEL == B"1" then
q[3..0] =da[7..4];
END IF;
END;
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2. B+ EIREIT 22 VHDL REERE

SUBDESIGN nineto0
(
DA[3..0]:INPUT;
Q:OUTPUT;
)
BEGIN
if DA[3..0] ==B"1010" then
q=B"0";
ELSE
q=B"1";
END IF;
END;

3. 8 EHit#=E VHDL RREF

SUBDESIGN hbl
(
d[2..0]:INPUT;
qg[2..0]:0UTPUT;
)

BEGIN
CASE d[] IS
WHEN 0 => all=0;
WHEN 1 => all=2;
WHEN 2 => all1=5;
WHEN 3 => all=3;
WHEN 4 => all=4;
WHEN 5 => all=6;
WHEN 6 => qll=1;
END CASE;
END;

4. 8 I+ H 7 H it #2F VHDL IRi2fF

SUBDESIGN hb2
(
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reset,d[2..0] : INPUT,
q:OUTPUT,
)
BEGIN
IF(reset) THEN
IF(d[ ]> 6) THEN
q = GND;
ELSE
q=VCC;
END IF;
ELSE
q= GND;
END IF;
END;

5. NEHIF+Z B FIT =S VHDL IR 5

SUBDESIGN hb3
(
clk, reset: INPUT;
g[2..0]:0UTPUT;
)
VARIABLE
ss: MACHINE OF BITS (g[2..0])
WITH STATES (

s0=0,
sl=2,
s2=5,
s3=3,
s4=4,
s5=6,
s6=1 );
BEGIN
ss. clk = clk;
ss.reset = ! reset;
TABLE
ss => ss;
sO => s1;

sl => s2;
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s2 => s3;

s3 => s4;

s4 => s5;

s5 => s6;

s6 => s0,
END TABLE,

END;

6. ti#H Bk VHDL Fi2

SUBDESIGN hb4

(
sel,d1[2..0],d2[2..0]:INPUT;
q[2..0]:0UTPUT;

)

BEGIN
IF(sel) THEN
aqll=di[];
ELSE
al1=d2[];
END IF;
END;
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1. FhéhiER (60 3# %)) VHDL iR 12 FF

SUBDESIGN  Second

(

CLK, RESET : INPUT,
A[3..0],B[3..0], CKMIN : OUTPUT;
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)
VARIABLE

countl[3..0]: DFF;
count2[3..0]: DFF;

SS:DFF;

BEGIN

countl[ ].clk = clk;
countl[ ].clrn = RESET;
count2[ ].clk = clk;
count2[ ].clrn = RESET;

SS.CLK = CLK;
SS.CLRN = RESET;
Ss = B"0";

IF COUNT1[ ] == B"1001" AND
COUNT2[ ] == B"0101" THEN

SS=B"1";

END IF;

IF countl[] ==B"1001" THEN
countl[] =B"0000";

ELSE

countl[].d = countl[].q + 1;
END IF;

IF countl[] ==B"1001" THEN

IF count2[ ] == B"0101" THEN
count2[] =B"0000";

ELSE

count2[].d = count2[].q + 1;
END if;

ELSE

count2[ ].d = count2[].q;

END IF;

a[3..0] = countl[];
b[3..0] = count2[];
CKMIN = SS;

END;

r
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2. SPpELR (60 #H)) VHDL iR 72 7

SUBDESIGN Minute

(

CKMIN, RESET, SETMIN: INPUT,
A[3..0],B[3..0], CKHOUR: OUTPUT,
)

VARIABLE

countl1[3..0]: DFF;
count2[3..0]: DFF;

count3: DFF,;

BEGIN

countl[].clk = CKMIN OR !SETMIN;
countl[].clrn = RESET;

count2[ ].clk = CKMIN OR ! SETMIN;
count2[ ].clrn = RESET;

count3.clk = CKMIN OR ! SETMIN;
count3.clrn = RESET,
count3 = B"0";

IF COUNTL[ ] == B"1001" AND
COUNT2[ ] == B"0101" THEN

COUNT3 = B"1";

END IF;

IF countl[] ==B"1001" then
countl[] =B"0000";

ELSE

countl[].d = countl[].q + 1;
END IF;

IF countl[ ] ==B"1001" then
IF count2[] == B"0101" THEN
count2[ ] =B"0000";

ELSE
count2[ ].d
END if;
ELSE

count2[].q + 1;

count2[ ].d = count2[].q;
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END IF;

a[3..0] = countl[];
b[3..0] = count2[];
CKHOUR = count3;
END;

3. /IZNEHHEBR (24 34 VHDL BB

SUBDESIGN Hour

(

CKHOUR, RESET, SETHOUR : INPUT,;
A[3..0],B[1..0]: OUTPUT;

)

VARIABLE

countl1[3..0]: DFF;
count2[1..0]: DFF;

BEGIN

countl[ ].clk = CKHOUR OR ! SETHOUR;
countl[].clrn = RESET;

count2[ ].clk = CKHOUR OR ! SETHOUR;
count2[ ].clrn = RESET,;

IF count2[ ]<B"10" THEN

IF count1[] == B"1001" THEN
countl[] =B"0000";

count2[].d =count2[].q+1;

ELSE

countl] ] = countl[].q + 1;

.d
count2[ ].d = count2[].q;
END IF;
ELSIF  count2[] == B"10" THEN
IF  countl[]==B"0011" THEN
countl[ ] =B"0000";
count2[ ] = B"00";
ELSE
countl[].d = countl[].q + 1;
count2[ ].d =count2[].q;
END IF;
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END IF;

a[3..0] = countl[];
b[1..0] = count2[ ];
END;

4. BoRAMER VDL HiEFF

SUBDESIGN SEL clock

(

A[3..0],B[3..0],C[3..0] : INPUT;
D[3..0],E[3..0],F[1..0] : INPUT;

CKDSP: INPUT;

OUT[3..0],SEL[2..0] :OUTPUT;

)

VARIABLE
COUNT[2..0] : DFF;
BEGIN

count|[ ]. clk = CKDSP;

IF COUNT[ ] == B"101" THEN
COUNT[ ] = B"000";

ELSE

count[ ].d=count[].q + 1;
END IF;

IF COUNT[ ] == B"000" then

out[3..0]=A[3..0];

ELSIF COUNT[ ] == B"001" then
out[3..0{F 55 RG %S K ffHIHE S =B[3..0];
ELSIF COUNT[ ] == B"010" then

out[3..0 {555 RG> KR MiiE S =C[3..0];
ELSIF COUNT[ ] == B"011" then

out[3..0fF %55 R G2 > K ff8ite F =D[3..0];
ELSIF COUNT[ ] == B"100" then

out[3..0 {555 R Gu2¢ > K fFiiE T =E[3..0];
ELSIF COUNT[ ] == B"101" then

out[1..0fF 55 Rg2= > K @iHg T =F[1..0];
out[3..21F 5 5 RG> KR Biig § = B"00";
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END IF;

SEL[2..0] = COUNT[ ];
END;

5. ERT#ERk VHDL B2 F

SUBDESIGN alert

(

CKSP, DAIN[7..0]: INPUT;
SPEAK, LAMP[ 3..0]: OUTPUT;
)

VARIABLE

s: DFF;

ss:MACHINE OF BITS (lamp[3..0])
WITH STATES(

s0 =B"0000",

sl =B"0001",
s2=B"0010",
s3=B"0100",

s4 =B"1000");

BEGIN

IF dain[7..0] == B"00000000" THEN
SS. clk = cksp;

s. clk = cksp;
s.d="!s.q;

speak = s.q;

CASE ss IS

WHEN sO =>ss =51,
WHEN s1 =>ss=s2;
WHEN s2 =>ss =83,
WHEN s3 =>ss=s4;
WHEN s4 =>ss=sl,
WHEN OTHERS =>ss = s0;
END CASE;

ELSE

SS =50,

SPEAK = GND,

END IF;

END;

E%%@
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SUBDESIGN t11

(
clk, reset, model[1..0]: INPUT;
daout[7..0]: OUTPUT;

VARIABLE
count[7..0], subadd:DFF;
——  subadd:NODE;
BEGIN
count[ ].clk = clk;
count|[ ].clrn = reset;
subadd. clk = clk;
subadd. clrn = reset;
daout[ ] = count[ ].q;
——sal ] = subadd[ ]. q;
CASE model[ ] IS
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WHEN 0 =>
count[].d=count[].g+1;
WHEN 1 =>
count[ ].d=count[].g—-1;
WHEN 2 =>
IF(subadd. g == GND) THEN
count[ ].d=count[].q+1;
IF(count[].q == 254)
THEN
subadd. d = VCC;
ELSE
subadd. d = GND;
END IF;
ELSE
count[ ].d=count[].q—-1;
IF(count[].g <= 1) THEN
subadd. d = GND;
ELSE
subadd. d = VCC;
END IF;
END IF;
WHEN 3 =>

count[ ].d=count[].q+ H"20";
END CASE;
END;
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1. hbl. tdf

SUBDESIGN hbl
(
clk, reset: INPUT,
daout[7..0] :OUTPUT;
)
VARIABLE
count[7..0]:DFF;
BEGIN
count[ ].clk = clk;
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count[ ].clrn = reset;

daout[ ] = count[ ].q;

count[ ].d=count[].q+1;
END;

2. hb2, tdf
SUBDESIGN hb2

(
clk, reset :INPUT;

daout[10..0] : OUTPUT;
)
VARIABLE

count[10..0] :DFF;
BEGIN

count|[ ].clk = clk;
count|[ ].clrn = reset;

daout[ ] = count[ ].q;

IF(count[3..0].g==9) THEN
IF(count[7..4].q==9) THEN
count[ ].d=count[].q+H"67";
ELSE
count[].d=count[].q+ 7;
END IF;
ELSE
IF(count[].qg!=H"511") THEN
count[ ].d=count[].q+1;
END IF;
END IF;
END;

3. hb3. tdf

SUBDESIGN hb3

(
clk, jmp, d[ 10..0] : INPUT;
g[10..0]:OUTPUT;

VARIABLE

count[10..0], s:DFF;
BEGIN

s.clk = clk;
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s.d = jmp;
count[ ].clk =s.q;
count[].d=d[];
ql]=count[].q;

END;

4. hb4. tdf

SUBDESIGN hb4
(
clk,d[10..0]:INPUT;
q[3..0],sel[1..0]:0UTPUT;
)
VARIABLE
count[1..0]:DFF;
BEGIN
count|[ ].clk = clk;
sel[] = count[ ].q;

count[ ].
ELSE

count[ ].d=count[].q+1;
END IF;

CASE count[ ].q IS
WHEN O =>q[]=d[3..0];
WHEN 1 =>q[]=d[7..4];
WHEN 2 =>qg[2..0] =d[10..8];
END CASE;
END;
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