Chapter 6

6.1.
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6.6. The function f can be expressed as
f = W WeWy + wq ol + wqwely + wytgiy

Expansion in terms of wy produces
[ =2(W3) + wa(w1)

The corresponding circuit is
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6.11. Expansion in terms of wo gives
[ =wa(w; +73) + wa(wyws)

Letting g = Wy + 3. we have
f=TWag +wsg

The corresponding circuit is
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6.16. Using Shannon’s expansion in terms of wy we have
f = wWalwa) 4+ walwy +ws)

= Walws) +ws(Wy + wowy )
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The corresponding circuit is
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6.19.

The code in Figure Po.2 15 a 2-te-4 decoder with an enable input. 1t 35 not a good style for defining this
deceder. The code is not easy 1o read. Moveover, the VHDL compiler offen nwms if statements into mul-
tiplexers, in which case the resulting decoder may have mmliplexers controlled by the £n signal en the
output side.

LIBRARY ieee ;
USE ieee std logie 1 154.a11

ENTITY prob&.19 18
PORT (w :IN STDLOGIC_VECTOR(1 TO 3);
f :OUT STD_LOGIC ) :
END prob6_19 :

ARCHITECTURE Behavior OF probé 19 15
BEGIN
WITH w SELECT
f=="0" WHEN "001",
T WHEM 1107,
*1* WHEN OTHERS ;
END Behavior |




6.21. LIBRARY ieee :
USE ieee.std_logic_1164.all ;

ENTITY prob6_21 IS
PORT (w :IN STD_LOGIC_VECTOR(3 DOWNTO 0):
y :OUT STD_LOGIC_VECTOR(1 DOWNTO 0)) ;
END prob6_21 :

ARCHITECTURE Behavior OF prob6_21 IS
BEGIN
WITH w SELECT
y <="00" WHEN "0001",

01" WHEN 00107,

10" WHEN 01007,

11" WHEN OTHERS :
END Behavior :

6.24. LIBRARY ieee ;
USE ieee.std_logic_1164.all ;

ENTITY prob6.24 IS
PORT (w :IN STD_LOGIC_VECTOR(7 DOWNTO 0) :
v : OUT STD_LOGIC_VECTOR(2 DOWNTO 0) :
z :OUT STDLOGIC ):
END prob6_24 :

ARCHITECTURE Behavior OF prob6.24 IS
BEGIN

y <="111" WHEN w(7) ="1" ELSE
”110” WHEN w(6) = "1" ELSE
?101” WHEN w(5) = "1 ELSE
”100” WHEN w(4) = 1" ELSE
“011” WHEN w(3) ="1" ELSE
”010” WHEN w(2) = "1" ELSE
7001” WHEN w(1)="1" ELSE

000 ;
z <="0" WHEN w="00000000"ELSE "1":
END Behavior ;
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LIBRARY 1eee ;
USE ieee std logic_1164.all ;

ENTITY prob625 IS
PORT (w :IN STD_LOGIC_VECTOR(7 DOWNTO 0) ;
y :OUT STD_LOGIC_VECTOR(2Z DOWNTO 0) ;
z [ OUT STD_.LOGIC);
END prob6_25 :

ARCHITECTURE Behavior OF prob6.25 IS
BEGIN
PROCESS (w )
BEGIN

IF w(7)="1"THE
y <="111";

ELSIF wi(6)="1" THEN
y <="7110";

ELSIF w(5)="1" THEN
y <="71017;

ELSIF wi4)="1" THEN
y <="100";

ELSIF w(3)="1" THEN
y <="011";

ELSIF w(2)="1" THEN
y <="010";

ELSIF w(l)="1" THEN
y <="001";

ELSE
y <="0007 ;

ENDIF ;

ENDIF
END PROCESS ;
END Behavior ;
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LIBRARY ieee:
USE 1eee std logic_1164.all ;

ENTITY prob6.28 IS

PORT (bed :IN STD_LOGIC_VECTOR(3 DOWNTO0) ;

leds : OUT STD_LOGIC_VECTOR(1TO7)};

END prob6_28 :

ARCHITECTURE Behavior OF prob6_28 IS

BEGIN
WITH bed SELECT
-- abcdefg
leds <="1111110
01100007
"1101101
"11110017
01100117
10110117
"10111117
11100007
“11111117
"11110117

*WHEN

WHEN ™

*WHEN ~

WHEN ™
WHEN ™
WHEN ™
WHEN
WHEN
WHEN ™
WHEN ™

00007,
0oo1”,
00107,
00117,
01007,
01017,

"0110".
01117,

10007,
10017,

R 7 WHEN OTHERS ;
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