EEC180A DIGITAL SYSTEMS |  Winter, 2006.

Solutions for Homework # 4

8A  ABCD|X X X, X, XX X X, = BD'+BD+A4+CD = B+ BCD+ A + CD (used in circuit)
0000 (11 11110 gL LR
X, =B8+CD'+CD
aoryo v 10000 X =C+D+8
3
o1 1erioy 3 aadad 0. oo
1 X, = BD'+CD
Mmoo jo 1 10011 X, =CD'+BC+BD+ A
Mmorjp1 o001 1011 X, = BC+BC' +4+CD (used in circuit)
oI ro o1 11101 X, =BC+BC +A+BD
Oy 1110000
woeo f 11 11111 This solution uses 15 gates and 41 gate inputs.
mortrr1o0011
Students are allowed to use a maximum of 18 gates.
8.A, continued A X X3
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X=BD+BCD+AHCD Ka=B+CD'+CD Xi= C+D+B
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Xy= BD+BC+ECD+CD Xs= B +C DY X = CD'+BC+BD + A
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o= BC+BOU+A+BD
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ABCD| X, X, X, X, X, X, X, X, = B+CD+CD'+A4

A, =C+8
il B0 S 00,0080 X, = D'+ C+ A (used in circuit)
M XXXXXXX Xj=ﬂ'+C+E'I
e X,= CD+BD+BCD'+AC (usedin circuit)
it 11111¢0 X, = CD+ACD'+BD+AC
QI00 | 01 1 0000 X, = CD+BD
rorTy 1 o110 X = CD+AC
prigy 1 1y 1001 X, = AD+BEC+CD+ 4 (used in circuit)
DiTgo 1 10011 X,=AD+BC+AC'+ED
woop 1 or 1011
worlrot 1111 This solution uses 15 gates and 38 pate inputs.
wiolrt11ro0000 . i
wmitlir 111111 Students are allowed to use a maximum of 16 gates.
Mmooy 11 101 1
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8.0 ABCD | X, X, X, X, X X X, X, "(A+B+C+DYB'+D) = (A+B+C+DI(B'+C'+ DR+ C+ D)
wo |11 11110 plErCHDIELCED)
.= (B+C'+D)
000110 1 10000 5 _ mycypimecsp @scsp
UUH} l I U I I E} 1 Xi_-ﬂr(Br+C);gl:Br+c+D
nir1 11001 X =(MA+B+D)B+C)(C+D)
olpo 1o 1T 1T o011 X, = (A+B+CH B +C+ DY
0o frotri1011
griofo o1 1111 This solution uses 18 gates and 48 gate inputs.
liryr 110000
wimll1 111111 Students are allowed 1o use a maximum of 19 gates.
Wworf 1 110001 1




8.0, continued

Hy . Hz £ Ky
A AB A B
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- J_ IR B B
M= (A4 B O s D) (B CF DB O D) Ky (B O DB C D) Xy= (B4 D) Ky= (B CH DB+ C+ DB+ C+ DY)
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cD 00 01 11 10 cD oo 11 19 c n\\ 00 01 11 10
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Hg= (DB C+ D) Xem (4 TV} B+ CHA +B+D) M= (B CH DA+ B
To save one gate, use:
L=+ C+DUB+CHA+B+HIN)
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9.4 (a)
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A
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(b) Truth Table for the ROM
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A B C D




.10 (a) Ay,=W + X'V Ay=WXY A,=WX+XZ+XY
Ay =WY+WXYZ +¥YZ Ay=WZ+WXZ +X'YZ+ WYZ
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9.25 (a)
(contd) ©

(b)

w x Y Z Ay Ay Ay A A
0 - - - 1 0 0 0 Y
-0 . 1 0 0 0 0
1 o - 4] 1 0 (0] 0
0 1 - 0 0 1 Y 0
1 i 0 o 1 0 o
1 1 - 0 0 1 0 O
0o - 1 - o o0 0 t 0
1 1 ¢ 0 ¢ o 0 1 0
- 11 o 0o 0 1 0
0 - -1 0 0 0 0 1
1 1 - ) Q 0 0 0 1
- 0 0 1 0 0 0 0 1
1 1 0 4] 1] 0 o 1
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F=(A+B+C+D)A'+C+DNA + DY)
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Alternate solution:
Fo=fatbtetdfatc' +d)a+d)
Fo=fa+b+ec+dfa+b d) (e + dY)



9.25 (b)
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