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B (4-3-7) 55X (4-3-6) WM —-T R LLE S, RS BWMEFHOBMAZR C=P B=0.
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Z, =a,abibi+a,abibi+a,a,blb,=m +m ,+m

Z, :a:ﬂ;b:b;+a:a;b|bu+ﬂ':anb:bu =mytm;tm,

z,=(Z,+2,)’

MEXPATUER . Z M Z, CER-RDBZAMNEXRT , HEFAEREZFELLMHL
e, FMETUFL,Z,=(Z,+2,)" ,FFLLH Z, M Z, 74 Z, KA B /DTMIN™ 4 Z, &

(IR RCE

A 4 LA RIS M 4 8- 16 LRI 2% TAHC154 15y W BB NTUE B ¥ a, q,.
b, b, 3P| TAHC154 WA D.C.B A L, EEMM M Y~ Y B H T a, .a,.b, b, {27

16 > Fe/Jii , i Pl 4-3-8 Fi7R .
Vi=(ajagbib;) =m;
¥i=(ajaibib,) =m|
Y;=(ajab,by) " =m),
Y,=(a'alb,by) =m!
| ¥i=Catagbiby) =m;
1= (ajasbib,) " =m;
Vi=(ala,b,by) =m;
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V= (a,agbiby) ' =m
Yi,=(a,a.bb}) =m],

Yis=(a,abby) " =m;
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Z =((mgtm+my) )Y ' =(m) » mi; « my;)’
Z,=((mytm,+m,)" ) =(m} + m} « m})" (4-3-10)

Z,=(Z +Z,)'
£ TAHC154 fod BN B4 3 A SIETTA—4~ 2 AR, 38 3 T F 4-3-8 1Y%
S, TAHCI0 2= 3 M ASEEN], A SR (F B4 HLA = 4 3 AR R0 S 4R, 74HCO2 £y

2EASIE] B REE A A 2 ASEENT,

7 Ak aS it d e R i

Wit AL IR

(1) T ZEmER.

(2) 5 EREHA.

(LA WA B /N OB R 0 [ T e B i 5 A 0D )

(3) # oA %k B fb i ph 1935 40 S M A0 n A T2 2, O T R I e 8% 2k AT

(4) 5 Ik A8 2504, F BB 80 Ak Jhy e KRR i i T 358 40, 7 R o i 28 O TR 1 i AL T ik B
f i L4 BT o B A Y pR R U

(5) % W B,

(60 4-3-7] &it—~3 (i ZHEHIBH 3 {5 ikiz WL g

B2 i3 R R B D(dyd,d,) 3R 3 B A LR

Y=Dx3=D+Dx2 (4-3-11)

il o A 3 2 3z T LA SR oK R R e LR L MR R, B, AT DL A 4 2 EE
TAHCB3 SEFLHE 3 25, N 4-3-9 iR . HF dyd,dy 15—~ o 2 ok 25 09— 41 4% A i 04
AA A, R dyd d, 8 1 GLOTE 2) B BNk 25 0 7 — 480 AR f BB, B, ik (4-3-11)
MHRERNTHEIEH,

dy d, dy
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ClApA A A; By B B, B,

T4HCS3

S 8 8 8§ cCo

BEER

Yo N Ya ¥ W
[# 4-3-9  Fhnk 85 i a9 3 05 5
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£+ Ji Verilog HDL i 5 i if — 4~ 1% # d i B

Tifp WL 1 P AL 3R

Verilog HDL $ 78 32 $8 HiL B i) BE A B0 AR . SR ] — A 5 4k 1 W R FE E T LR 44
o, B S0 i L O A 1 s SR TR B 6 1 A 4 o R 2 e AR 7 5. B £ A
W A B R AN —

[ 6] 4-3-8] J Verilog iff 5 M9 45 F fill it 5 SUH R 18 4-3-10 L SR A4 2 48 1B

C T
B Result
5 ORl | ANDI
P 4-3-10
## . module Judge( A ,B,C Result);
imput A B,C;
outpul Result;
wire T
or
OR1(T,B,C);
and
ANDI1( Result,A,T)
endmodule
J\~ H#fE Verilog HDL 5 5 1 i w0 ty AR 57 i) 3% 58 H % 5]
FRRT AP IR

L% A2 48 PR A9 5 IO 7 00 0 P 9 O R | R X 4 PR T2 A7 5 3 DA S A 3810 i s 00 L Ty
i B K, RS B B R Y B A L PR .

[614-3-9] T4 #9872 Verilog HDL 4544 i i J7 206l i 9 — 4> i B TR, 1 im)
th 55 2 X0 R 38 4 L B

module onebit_fulladd( A ,B,CI,Sum, Cout) ; /B2 R 44

input A B CI; /75 A

output Sum , Cout; / /K

wire Sum_temp ,C_1,C_2,C_3; A05E R TR TR AR

NOr //H 2 ARl ] XOR1,X0R2

XORI( Sum_temp,A,B);

XOR2( Sum,Sum_temp,CI) ;

and /734501 ANDI,AND2,AND3
AND3(C_3,A,B);

AND2(C_2,B,CI);

ANDI(C_1,A,CI);



or
OR1(Cout,C_1,C_2,C_3);

emdmodule

B HEEEA

/7R AT
SIEETR

R« ARLHE R PR A I (kBT IR Z AR FE A E R AR IR R B A 4-3-11

P B Z 4R

GI———1

XOR2
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DI 2;—-. Qz Dl :2‘—- Ql
b, 2N Q D, ag Q
- =T
D, = Q ] Dy = Q
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i i Verilog HDL 5 5 #i i i /3 32 55 WL 3%

FA Verilog HDL i 5 fifi 3£ [7] 25 i /7 H 8, 0 502 X A7 BROAR S HLEAT 0

FERR I, 7] LA 2 B[R] 25 B P ol B A0 = A R REAT . AE =R P 3R 75 B AR L O
A RS, T A always SERIEFTHER REF B A E TR A FE 3%, b o o iy 15 i S 45
— W, R A — 1> always BBl R, X 1 R Verilog HDL if 35 fili i 6 Fr o 3% 3 WL 69 —
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BT B FE

CLK I FF o i b3
0 0 0 - S
|
| I 0 0 |
1
2 0 1 0 I
1
3 0 0 1 :
4 | 1 1 :
1
5 0 0 1 I
|
6 0 1 0 |
|
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I
8 0 0 (1 PR

B R h 8 MRBHMBWEER, 78— DRESH MR AH R Moore BRI HL

friit, ol LA R R P B
b — RS PLB R

//8~-State Moore state machine

reg[ 2 : 0]reg_out; //output reg

reg[ 2 : 0]state; //reg state=|0Q2,01,Q0}

parameter S0=0,581=1,52=2,53=3,54=4,55=5,56=6,57=17;

always@ ( posedge CLK_c or negedge RESET)

if( ! RESET)
state<=80;
Sl1.
S2.
S3.
S4.
55
S6.
S7.
endcase
B — S R

//State machine output
always@ ( state)

begin

state<c =52
state< =83 ;
state< =54,
state<=85;
state< =586
state<=57;

state< =50
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case ( state )

50 reg_out=3'b000;
Sl. rcg_out=3’b100;
52. reg_out=3'b010;
53, reg_out=3"b001 ;
S4. reg_out=3'bl11;
S5: reg_oul=3"b001 ;
S6.; reg_out=3'b010;
57 reg_out=3"b100;
endcase
end

// Output

always@ ( reg_out)
begin
{R,Y,G! =reg_oul;

end

endmodule
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Y, =((4+B)'C)'@®(C'D)’
=(A'B'C)'®(C'D)’
=A'B'C(C+D’')+(A+B+C")C'D
=A'B'C+A'B'CD'+AC'D+BC'D+C'D
=A'B'C+C'D
Y, =((AB")'E+(B'CD)'E)’
=((AB")'E)'((B'CD)'E)'
=(AB'+E'} (B'CD+E")
= AB'CD+E'
R B H B A ZER AL, BT LA E A o A W — A5 2 o] LAY .
(28] CREBHEREYWHILEAWE P2.8 Fin, ok Y WEBEAZERAHRA.
A

oj1joj1joj1joj1joj1

w0

~Q

# P2.8

@ REBFIEEIIL Y5 AB .CXRMEMER, W3R A2.8, NIFERS HZ#H
Y=ABC'+AB'C+A'BC

% A28
c B A Y
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 0
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[R29] AEE@ERN Y MEEEMAE P29 fix, RS %% 8 ef B A (L2 H A
LG

= — = o
0|10107‘010101l}101

# P2.9

. A EMRERPE I EER Y 54,4, A, A, R A9 BE RT3 H eR BOA J(E =,
Mk A2.9, MEHRS HHRAZ R, G2
Y=AA A A +ATALA AL HATALATAGHA AL A A +A ALA A
+A, A4, A, +A,A,A A, +A,A,4,A)

® A29
A, A, A, Aq ¥
0 0 0 0 0
0 0 0 1 1
0 0 1 0 1
0 0 1 1 0
0 1 0 0 1
0 1 0 1 0
0 1 1 0 0
0 1 1 1 1
1 0 0 0 1
1 0 0 1 0
1 0 1 0 0
1 0 1 1 1
1 1 0 0 0
1 1 0 1 1
1 1 1 0 1
1 1 1 1 0




168 =34 CB5R-FHEARRMHEAR) ) R

(% 2.10] ¥ F¥& kB /NI Z i .
(1) Y=A'"BC+AC+B'C
(2) Y=AB'C'D+BCD+A'D
(3) Y=A+B+CD
(4) Y=AB+((BC)'(C'+D"))’
(5) Y=LM'+MN'+NL'
(6) Y=((AGB)(COD))’
fi# .
(1) Y =A'BC+AC(B+B'")+B'C(A+4")
= A’BC+AB'C+ABC+A'B'C
(2) Y =AB'C'D+(A+A") BCD+A'D( B+B') (C+C")
=AB'C'D+A’'BCD+ABCD+A'B'C'D+A'B'CD+A'BC'D
(3) Y=A(B+B')+B(A+A")+CD(A+A"')(B+B")
=AB(C+C') (D+D")+A'B(C+C") (D+D') +
AB'(C+C")Y(D+D')+CD(A+A") (B+RB'")
=A'B'CD+A'BC'D'+A'BC'D+A'BCD'+A'BCD+AB'C' D'+
AB'C'D+AB'CD'+AB' CD+ABC'D'+ABC'D+ABCD'+ABCD
=%¥m(3,4,5,6,7,8,9,10,11,12,13,14,15)
(4) Y =AB+BC+CD
=ABC'D'+ABC'D+ABCD'+ABCD+A'BCD'+A'BCD+
A'B'CD+AB'CD
(5) Y=LM'N'+LM'N+L'MN'+LMN'+L"M'N+L"MN
(6) Y =(AOB)'+(COD)'=(A@B)+(CED)
=A'B+AB'+C'D+CD’
=A"BC'D"+A'BC'D+A'BCD'+A'BCD+AB'C'D'+AR'C'D+
AB'CD'+AB'CD+A'B'CD"+ABCD'+A'B'C'D+ABC'D
=>m(l1,2,4,5,6,7,8,9,10,11,13,14)
[(&E2.11] ¥TFHEXARATZREER.
(1) Y=(A+B)(A'+B'+C")
(2) Y=AB'+C
(3) Y=A'BC'+B'C+AB’'C
(4) Y=BCD'+C+A'D
(5) Y(A,B,C)=Ym(1,2,4,6,7)
(6) Y(A,B,C,D)=3m(0,1,2,4,5,6,8,10,11,12,14,15)
f#:
(1) ¥ =(A+B+CC") (A'+B'+C")
=(A+B+C) (A+B+C") (A'+B'+C")
(2) Y=(A+C)(B'+(C)



B oEHERE

=(A+BB'+C) (AA'+B'+C)
=(A+B'+C) (A+B+C)(A'+B'+C)
(3) B Y B HEohmzfiEX, 8%
Y(A,B.C)=m,+m,+m,
e Y+Y' =1 AR R/ANTZ M4 1 A A
Y =m +m,+m, +m +m,
Y=(Y")'=(my+m,+m,+m +m,)’
= mjm}mm{m
N mi =M,  Ki5
Y =MM MMM,
=(A+B+C) (A+B'+C") (A'+B+C) (A'+B'+C) (A'"+B'+C")
(4) Y =BCD'+C+A'D
=C+A'D
=(A'+C)(C+D)
= (A'+BB'+C) (AA'+C+D)
=(A"+B'+C+DD") (A'+B+C+DD")
(A'+BB'+C+D) (A+BB'+C+D)
=(A'"+B'+C+D") (A'+B'+C+D)
(A'+B+C+D") (A'+B+C+D)
(A+B'+C+D) (A+B+C+D)
(5) A NEH Y(A,B,C)=m +m,+m +m +m, , F LA
Y'(A,B,C)=m,+m,+m,
Y(A,B,C)=(Y")'=(my+m,+m,) '=m{ + m}, » m}
=M,- M, - M,
=(A+B+C)(A+B'+C") (A'+B+C")
(6) HAE %
Y(A,B,C.D)=my+tm +m,+m,+ms+tm +mgtm +
m +m,+m,+m .
FIF LA AT 40
Y'(A,B,C,D)=my+m,+my+m
Y(A,B,C,D)= (¥')'=(m,+m,+m,+m )"
=ms - my - mp o mi,
=M, - M, -M, - M,
=(A+B+C'+D’) (A+B'+C'+D")
(A’+B+C+D")(A'+B'+C+D")
(RE2.12]  FIRZHE KR HEA L KX FW AR Fol &,
(1) ACD'+D'
(2) AB'(A+B)
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170 {=#Fsr (R0 THOREEG (RN ) 2T B %

(3) AB'+AC+BC

(4) AB(A+B'C)

(5) E'F'+E'F+EF'+EF

(6) ABD+AB'CD'+AC'DE+A

(7) A'BC+(A+B')C

(8) AC+BC'+A'B

filt :

(1) ACD'+D'=D'

(2) AB'(A+B)=AB’

(3) AB'+AC+BC=AB'+BC

(4) AB(A+B'C)=AB

(5) E'F'+E'F+EF'+EF=E'(F'+F)+E( F'+F)=E'+E=1

(6) ABD+AB'CD'+AC'DE+A=A

(7) A'BC+(A+B')C=(A'B)C+(A'B)'C=C

(8) AC+BC'+A'B=AC+B(A'+C’')= AC+(AC)'B=AC+B

(8 2.13] JFAZE A AL A TS m e h B S,

(1) Y=AB'+B+A'B

(2) Y=AB'C+A'+B+C’

(3) Y=(A'BC)'+(AB")"’

(4) Y=AB'CD+ABD+AC'D

(5) Y=AB'(A'CD+(AD+B'C")") (A'+B)

(6) Y=AC(C'D+A'B)+BC({(B'+AD)'+CE)"’

(7) Y=AC'"+ABC+ACD'+CD

(8) Y=A+(B+C')' (A+B'+C) (A+B+C)

(9) Y=BC'+ABC'E+B'(A'D'+AD)"+B(AD'+4'D)

(10) Y=AC+AC'D+AB'E'F+B(D@E) +BC'DE'+BC'D'E+ABE’'F

it

(1) Y=AB'"+B+A'B=AB'+B=A+R

(2) Y=AB'C+A'+B+C'=AB'C+(AB'C)"'=1

(3) Y=(A'BC)'+(AB")' =A+B'+C"+A'+B
=(A+A")+(B+B" ) +C'=1

(4) Y=AB'CD+ABD+AC'D=AD(B'C+B+C")=AD(C+C' )= AD

(5) Y =AB'(A’CD+(AD+B'C")") (A'+B)
= (AB")(AB") (A'CD+(AD+BR'C")")=0

(6) Y =AC(C'D+A'B)+BC((B'+AD)'+CE)’
=BC(B'+AD)(CE)'=ABCD(C'+E")= ABCDE"’

(7) Y =AC'+ABC+ACD'+CD=A( C'+BC)+C(AD'+D)
=A(C'+B)+C(A+D)



=AC'+AB+AC+CD=A( C+C') +AB+CD
=A+CD
(8) Y =A+(B+C") " (A+B'+C) (A+B+C)=A+B'C(A+C)
=A+AB'C+B'C=A+B'C
(9) ¥ =BC'+ABC'E+B'(A'D'+AD)"+B(AD'+A'D)
=BC'+B'(AD'+A'D)+B(AD'+A'D)
=BC'+(B'+B) (AD'+A'D )= BC'+AD'+A'D
(10) ¥ =AC+AC'D+AB'E'F+B( D@E) +BC'DE'"+BC'D'E+ABE'F
=AC+ACD+AC'D+AB'E'F+B( D@E ) +BC' ( D@E) +ABE'F
=AC+AD+AE'F(B'+B)+B(D@E)
=AC+AD+AE'F+B(D®RE)
(8 2.14] 5 P2.14 dogs | B BT 27 i 78 0 el 1.

cD
AB 00 01 11 10

4 0 01 1 10 Ll LA B L

00| 0 0 1 0 01| o 1 0 0

01| 1 1 0 1 11 0 0 1 0

m] 1 0 0 1

55 ) R

(a) (b)
cD CDE
AB 00 01 1m 10 AB 000 001 o011 010 110 111 100
00| o 1 0 1 00| 1 0 0 0 0 1 0
01| o 1 1 0 01| 0 1 1 0 0 (] 1
m| 1 0 1 0 1m| o 0 0 0 0 1 0
| o 0 0 1 10] 1 0 1 1 0 0 0
(c) (d)
[ P2.14

fi# -

(a) Y=A'"BC+AB'C'+AB'C+ABC'

(b) Y=4'B'C'D'+A’B'CD'+A’BC’D+AB’C'D'+AB'CD'+ABCD

(¢) Y=A'B'C'D+A'B'CD"+A’BC'D+A'BCD+AB'CD'+ABC’ D' +ABCD

(d) ¥ =A’B'C'D'E'+A'B"CD'E+A’B'CDE+A'BC' D' E+A"BC' DE+
A'BCD'E'+AB'C'D'E'+AB'C' DE'+AB'C'DE+ABCD' E+ABCDE

(& 2.15] Aol P o fe 2 A e LA R 2 58 eR B
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(1) Y,=C+ABC
(2) Y,=AB'C+BC+A'BC'D

CI) Tkl B, 00 Tl 1,2,3.7)

(4) Y,(4,B,C,D)= S m(0,1,2,3,4,6,8,9,10,11,14)

il .
(1) El Y, BEEE, mE A2.15(a), KSR 145,538
Y, =G
cD
AB 00 01 11 10
BC
A o0 01 11 10 ool o0 0 0 0
A'BD ~f——
of 9 |' 1 0 o1l o (1 )| 18
1 o |1 1 0
/ 1| o o [(la | 1)
é 10| 0 0 1 5., S
(a) (b)
AD

A'C —
BC sl 2l 5 | % @Y
ANC 00 m_/ 110
| 4B cp'
( otf 1] o | o [l
o] o |C1 [[GY] 0 )
ul o | o | o ||t
1 0 1] 1 0
=
10 (1 1 1 1 H—p
BC Y
(c) (d)
B A2.15

(2) ®mH Y, B RIEE, E A2.15(b) . % F 5 3 B/ kR )
Y,=A'"BD+AC+BC

(3) Wl Y, WEIEE, A A2.15(c) . F IR/ 5§ 3]
Y.=A'B+A'C+BC

(4) mH Y, BFEE, WE A2.15(d) . & IF /NG 15 2
Y,=4'D'+CD'+B’

[A2.16] M REE RSN T Rk aRS8EA,

(1) Y=ABC+ABD+C'D'+AB'C+A'CD'+AC'D

(2) Y=AB'+A'C+BC+(C'D

(3) Y=A'B'+BC'+A'+B'+ABC

(4) Y=A'B'+AC+B'C

(5) Y=ABR'C'+A'B'+A’D+C+BD



B ) R
(6) Y(A,B,C)=¥m(0,1,2,5,6,7)
(7) Y(A,B,C,D)= 5m(0,1,2,5.8,9.10,12,14)
(8) Y(A,B,.C)=>m(1,4.7)
fi#
(1) P B L i A2.16(a) . &I/ G 15 3)
Y=A+D'
D
cD cD
AB 00 01 11 \m AB 00\01 110 -
oo 1] o 0 1 oo o (1 |(1)] 1]
o1 1 0 0 1 01| o 1 1 1
11 (1 1 1 q 1| o 1 1 1
10 Ll] 1 1 kl}\u ll};l [l g
(a) 43t (b)
BC BC
A 00 01 11 10 A 00 01 11 10
o| 1 1 1 1 o|(1 i 0 0
-
1 1 1 1 1 il o |(1 1? 0
\AC
do D (c) (d)
ABNC 00 \ 01 11 10
 Som e -
‘"’L‘ 1 1 1j i A'B
A 00 m/ 110
01| o 1 1 1 7 BC'
[—c ol(1 1) o m,,-—
1m| o 1 1 1
B 1| o [(1 1)U
10‘(1 ) 1;1 \
AC
(e) ()
CcD
AB 00 01 11 10
/B'D'
00 II /;j 0 tl, s
ACD—p—] A 00 01 11 10
01| o \IJ 0 0
ol o 1 0 0
u| 1 o | o [1‘\
™ 4pr 1] 1 0 1 0
mD I] 0 Ll
e
Ll (h)

[F A2.16
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174 F=F85r (U7 THAER CRARR) ) ) B R %

(2) Ry i L A& A2.16(b) . A IF B/ 15 3
Y=AB'+C+D

(3) M R R L A A2.16(c) . IR/ 153

¥y=1

(4) mpd KPR F A npE A2.16(d) . & IFE/NIE 15 3

Y=A'B'+AC
(5) mH eR By R, A2.16(e) . A IFE/NIEE R
Y=B'+C+D

(6) i eREH FEEE A A2.16(1) . & RAIETEE

¥Y=A'B'+AC+BC’

(7) mH R B K E L A A2.06(g) . B HE/DITIEER

Y=AD'+B'C'+B'D'+A'C'D
(8) Wi R B B, N A2.16(h) . i FR/MIC ASRESIF, 805N
Y=A'B'C+AB'C'+ABC= Y m(1,4,7)

(@217] (W FHEZBERHELRR) .

(1) Y=AB'+A'C+C'D'+D

(2) Y=A'(CD'+C'D)+BC'D+AC'D+A'CD’

(3) Y=((A'+B")D)"+(A'"B"+BD) C'+A'BC'D+D’

(4) Y=AB'D+A'B'C'D+B'CD+(AB'+C)'( B+D)

(5) Y=(AB'C'D+AC'DE+B’'DE'+AC'D'E)’

# .

(1) ¥ =AB'+A'C+C'D'+D=AB"+A'C+C'+D=AB'+A'+C'+D
=A"+B'+C'+D

(2) Y =A"(CD'+C'D)+BC'D+AC'D+A'CD’
=A'CD'+A'C’'D+BC'D+AC'D+A'CD’
=C'D(A'"+A) +BC'D+A'CD'=C'D+B(C'D)+A'CD’
=C'D+A'CD’

(3) Y=((A'+B")D)'+(A'B'+BD) C'+A’BC'D+D’
=((AB)'D)"+A'B'C'+BC'D+A’BC'D+D’
=AB+D'+A'B'C'+BC'+A'BC' =AB+A'C'( B+B' ) +BC'+1)’
=AB+A'C'+BC'+D’
=AB+A'C'+D’

(4) &% RBUBRI A SHIE LM

Y =AB'D+A’B'C'D+B'CD+(AB'+C)'( B+D)
= AR'D+A'B'C'D+B'CD+(A'+B)C'(B+D)
= AB’D+A'B'C’'D+B’CD+BC'+A’C'D
=AB'D+B'CD+BC'+A'C'D



BRI ERE

e b R R T P A2.17(a) o FIRTR G E— 2L ) 152
Y=BC'+B'D

cD CDE / \
ABNC 00 01 11 10 ABN_ 000 001 011 o 111 101/ 100

onp o 0o l )|
;J
0
~o_|

=
g

e

N IEW

mF o | o m_q _1J rl_
g ul 4l ,
£

o

7 Y

=/=F"T

::—E
L:T

o 0 l'ﬂ 0] 1
N —

a) (b)
% A2.17

_ OEEF

(5) it ok Bl R e o BUE X KRR, BRSNS fh i B B EBRA 0,

EICRIE EA VAT T o W45 5 P A2 58 X0 Je /b 2 fE 14 21
Y(A,B,C,D,E)= (AB'C'D+AC'DE+B'DE'+AC'D'E)"

=(my+tmgtm g +mg+tm g tmaytmytmy, )’

W CHE S BN R RO L BIA 0, T fE R R BN E ERAL,

SEAFE) T A2.07(b) ) RiE . A I B/ NG 18
Y=A'"E+CE+BE'+D'E’
O3 I de /N inf 5 1 8 P o LA OUER O At 2 A % R 6 B/ Tl 2 R AR Y
[ 2.18] 5 H P8 P2.18 3% 58 P % 4 ol B, TR b e St

o A
8—
Y 53—
C"_‘
C__-
(a)
> 3
B c Y,
s
g
(c) (d)

I P2.18
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176 F=84 (EFRFHERER RSB I ERE

%
(a) Y=((AB'C)'(BC’')')'=AB'C+BC'
(b) Y =((A'+C)"+(A+B")'+(B+C')")’
=(A"+C) (A+B') (B+C')=ABC+A'B'C’
(¢) ¥,=((AB")’(ACD')’)'=AB’+ACD’
Y,=((AB')'(AC'D’)'(A'C'D)'(ACD)")'
=AB'+AC'D'+A'C'D+ACD
(d) ¥,=(((AB)+C(A®B))')'=AB+C(A'B+AB’)= AB+AC+BC
Y,=(A@B)DC=(A®B)C'+(A@B)'C
=AB’C'+A'BC’'+A’B'C+ABC
[ 219] MTFEMEFN—HERAB.CDEBMEMEHRT AB.C.D.ERHEHM
A EA LB % 1) R IE AB'C'D'E'=A,A'BC'D'E' =B, A'B'CD'E'=C ,A'"B"C'DE' =D,
A'B'C'D’E=E,
. HSCiER] AB'C'D'E'=4A,
RIEEE , (o7 B f5 A o] fEH BLA S LA L 6978 Bt [5) B 56 F 1, BT A FLA 60 &% 7 A LA b i 725 ik
AL 0 J5 /NI D S ST IR GG 22 20 0, i L A 4T 40 3 5 A BA I JE A b 2 B b Ay 0.
H BT
AB'C'D'E'=AB'C'D'E'+AB'C'D'E=AB'C'D' ( E'+E)
= AB'C'D'+AB’C'D=AB’C’'(D'+D)
= AB'C'+AB'C=AB'(C'+C)
= AB'+AB=A(B'+B)
=A
[ #RET LLGERH A'BC'D'E'=B,A'B'CD'E'=C ,A'B'C'DE'=D A'B'C’D'E=E,
[ 2.20] % FHHEALHRIEERRKEEHRFESHEL.
(1) ¥,=AB'C'+ABC+A'B'C+A’BC’
BERIREMEN A'B'C'+A'BC=0,
(2) Y,=(A+C+D)'+A'B'CD'+AB'C'D , %5 E 4 & 1 AB'CD'+AB'CD+ABC' D' +ABC' D+
ABCD’+ABCD=0,
(3) Y,=CD'(A@B)+A'BC'+A'C'D , 24 £ 9 &4 AB+CD=0,
(4) Y,=(AB'+B)CD'+( (A+B) (B'+C) )" , G E HH 5kt N ABC+ABD+ACD+BCD =0,
& s R BGUL R R Z FOE A, AR T S el ) R L AR R R AR
(1) Y,(A,B,C)= Sm(1,2,4,7)+d(0,3)
i Y, R, P A2.20(a) , LEETRE
Y, =A'+B'C’'+BC
(2) Y,(A,B,C,D)= Ym(0,2,4,9)+d(10,11,12,13,14,15)
EH Y, fREE, mE A2.20(b), LEEHRR
Y,=A'B'D'+A'C'D'+AD
(3) Y,(A,B,C,D)= Sm(1,4,5,6,10)+d(3,7,11,12,13,14,15)



oI HEME

cp
AB 00 01 11 10 ppy
BC
A 00 o1 1 10 00 ln o | o C/
" |
= P 7 acD’
' (x IR, 01 d o | of o
(] o []] o ol x [ )] ~
Vi N
ge #e il 5 N | =]] =
@ >
AD (b)
cD cD
AB 0 0 11/ 10 AB 00 01 11 10
| o |(1 x| o ool 1 i Irt T o
01 (1 1 X 1)/3 01 :L 1 x | 1]
g
11 Lx X X xj 11 \hl X X X H—3z
[ o | o [(x IJ'*’““*AC ] o | o |[x —'/“-HC
(c) (d)
Pl A2.20
WY, f R A2.20(¢) , G EE
Y,=B+A'D+AC
(4) Y(A.B,C,D)= \nf(0,1,2,3,4,5,6.10 12)+d(7,11,13,14,15)
iy Y, i L ke A2.20(d) . kiR
Y,=A'+B+C
[f221] K FHEHALLTNEZHREENERAOSHREZER,
) Y (A,B,C)=Sm(0,1,2,4)+d(5,6)
(2) Y,J(A,B,C)=>m(1,2,4,7)+d(3,6)
(3) Y, (A,B,C,D)= >m(3,5,6,7,10)+d(0,1,2,4,8)
(4) Y (A,B,C,D)=>m(2,3,7,8,11,14)+d(0,5,10,15)
M. Y, LY, Y, Y, R E B E A2.21(a) ((b) () . (d) . k)15 3]
lJ’I:B"FC’
Y, =B+A’C+AC’
Y,=A'+B'D’
Y, =AC+CD+B'D’
[&2.22] BHEBAM P E2EEH NS 3. REHEH ol L E e

FohfES S REiE ORI EL, W P2.22 TR .

177 8 F i B o 3 LAY
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178 @ =far  CEUFH T AR S A ) b 2 R

: c A'C
BC BC
A 00 01 11 m/ A 00 01 11/ 10
=5 — B
0 (1 q 0 (l of o [ [[X)] 1 l‘/
1 Ll X 0 Lx 1 1 0 1 g
| ) D) a
s AC
(a) (b)
cb
cD cD
AB 01 11 10 AR 00 01 11 10

00

] ER 1S P B [

01 LX 1 1 IJ— 01 0 X 1 0 \B'D'
0

ﬂ

0 0 0 BD’ | o 0 X q

2 I T R i1 K O 15

(c) (d)

11

10

B A2.21

B WP RREI AR Y, = Em, Y, = Sm

(1) GEB Y, - V,=Sm, - m,

R0y A0 A AR ) 6 /N2 4441 O T 7 4 A T 49 B/ 00 2 005 % 7 350 A i /N, 7
v, Y, BB U e AT 3 1 N2 L B

Yo ¥y=3m,; « Emu=3Fmy, »mj

Rt PT GBS Y, Y RSP RN TR TR AR B Y, - Y, B b XA BN

(2) WY ¥, +Y,=Sm,+Sm,

B Y+, S5 Y A00Y, 890 AT fo /NI A, 7 LUK Y, #00 Y, S i B 0 A i /N SRR
BLARE] Y+, VT P A BN T

(3) W Y@, = Xm,®m,

EHY @Y, =(Y,0)) =(Y,Y,+Y¥})’

B L LAY S T LY, Y, TR R R R 1 RN LYY T
Vi Yy R R © MRANIZ AL, B, Y O, FF Y, Y, FHE N 1R 0 4k
2L A

T V@Y= (Y, 0%.) BT Y\ @Y, W% T Y, Y, il o B A ] B0 2 e/ 2 A
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out=(sel[ 1])"(sel[0])"

module mux_4_to_1( data,

228 W|=wa (RTEFHEAREMCEASR) ) ERE

module control( A,B,C,L,S);

input A,B,C;

il Verilog HDL if 5 fifi ik — 1~ 4 2 | BB R4 .

oul

outnot

output L,S;

wire Bnot;

wire T

not

Gl{ Bnot,B) ;

and

G2(T,Bnot,C) ;

or

G3(S5,A,T);

buf

G4(L,B);

endmodule

e 4% 1 BAREEBMYREWE P4.34 PR,
Mux_4 to 1

data[3]
data[2]
data[1]
data[0]

sel [1]. sel [0]

P P4.34

« data[O]+(sel[1])'(sel[0]) « data[ 1]+

(sel[1])(sel[0])' - data[2] +(sel[ 1] ) (sel[0]) - data[ 3]

input [ 3:0]data;
input [ 1:0]sel;
output oul, outnot;
reg out;

always@ ( data or sel)
begin

case( sel )

out , outnot ,sel) $

XA 4 0 BRI AR, 4 mux_4_to_1
//E SCBEH Y B e i A 11 % date[ 0] ~ date[ 3]
//E SRS %) BECHE 5% 4 A B 11 sel[ 1] Lsel[ 0]
/S X G 4 8 Wi 01 R out #1 outnot

// 4y 3Ll v ) HF iR
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27 b00 :out=data[ 0] ;

AR sel[ 1]sel[ 0] =00, 4 data[ 0] BR{H 45 out
2" b0l tout=data[ 1] ;

IR sel[ | Jsel[ 0] =01, 4 data[ 1 ] BE{EH %5 out
2'b10:out=data[ 2] ;

SR sel[ 1]sel[0] =10, % data[ 2] B {H 4 out
2'bl1 :out=data[ 3];

// g sel[ 1]sel[0] =11, 4 data[ 3] W E % out

endcase Vi &4 0k
end
assign outnot= ~out; //ﬂ% out B J5 (A 45 outnot
endmodule /R IR G
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S, =A, DB, ©CI

S, =A,®B ®&C,

S,=A,BB,BC,

S.=A. 9B, ®C,
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C,=A,B,+(A,+B,)CI

C,=A,B,+(A +B,) (A,B,+(A,+B,)CI)

C,=A,B,+(A,+B,)(A B +(A +B ) (A,B,+(A;+B,)CI) )

C,.C, FC, FEBEMMAGS AB A CIHE—8E, Lo DUB S B EER KRN E (L2
Es B F NG5 . RELL LA 487, 7T LA B 40 F &9 A Verilog HDL iE 5 £ 7 .

E 2

module adder_4bit( A ,B,S, CI, CO);

input CI;

input [3:0]A,B;

output CO;

output [3:0]S;

wire C1, C2, C3;
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adder_1 bit mO(S[0],A[0],B[0],CI);
/A adder_bit B, A= AL mO
. ml(S[1],A[1],B[1],C1);
// V] adder_1bit 4 s ml
m2(S$[2],A[2],B[2],C2);
// WA adder_1bit e 4 S H m2
m3(S[3],A[3],B[3],C3);
// #F8 adder_1bit S5 , 4 A HR m3

Carryl m4(A[0],B[0],CI,C1);
// VB Carryl BEHR A s IR md
Carry2 mS(A[0],B[0],A[1],B[1],CI,C2);
A/ R Carry2 BE3R A A BEHR m5
Carry3 m6(A[0],B[0],A[1],B[1],A[2],B[2],CI,C3);
A/ Carry3 Bl 4 R m6
Carry4 m7(A[0],B[0],A[1],B[1],A[2],B[2],A[3],B[3],CI,CO);

// T Carryd BEBR A ARBEER m7

endmodule

A1 GLH 2 BB (R R R S)
module adder_lbit(a,b,c,sum) ;

input a,b,ec;

outpul sum;

wire dj

xor gl (d,a,b);

xor g2 (sum,d,c);

endmodule

// #it A0,BO,CI % Cl

module Carryl ( AO,BO,CI,C1);

input AO,BO,CI;

output C1;

assign C1=( (AO&&BO) ~~( (A0~"B0) &&CI) ) ;

endmodule

// it A0,BO,A1,BI1 1 Cl 5 C2
module Carry2( A0,B0,Al,B1,CI,C2);
input A0, BO,AlL,B1,CI;

output C2;
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wire Cltemp;
Carryl forel (A0,BO,CI.Cltemp) ;
assign C2=( A1&&B1) ~~( (A1~*B1)&&Cltemp) ;

endmodule

/i A0,BO,AL1,B1,A2,B2 1 CI i18 C3
module Carry3( A0,BO,A1,B1,A2,B2,CI,C3);
input AO,BO,A1,B1,A2,B2,CI;

output C3;

wire C2lemp;

Carry2 forc2( AO,BO,A1,B1,CI,C2temp) ;

assign C3=( A2&&B2) ~"((A2~"B2)&& C2temp) ;

endmodule

/it AO,BO,AL,B1,A2,B2,A3 B3 1 CL 13 C4
module Carry4( A0O,BO,A1,B1,A2,B2,A3 B3,CI,C4);
input AO,BO,A1,B1,A2,B2,A3,B3,CI;

output (4

wire C3lemp;

Carry3 forc3( AO0,BO,A1,B1,A2,B2,CI,C3temp) ;
assign C4=( A3 && B3)~"((A3~"B3)&& C3temp) ;

endmodule

(& 4.36] 5T BT &5 (5 5 i, i X 07 6 2 48 o 8% 1)
module binary To ESeg;
wire eSeg pl, p2, p3,pd;

reg A,B,C,D;

nand
gl(pl,C,~D),
g2(p2,A,B),

53([)3.“8.“-0) ]
g4 (p4,A,C),
g5( eSeg,pl,p2,p3.p4) ;

eSeg

endmodule

f%: WE A4.36, [l A4.36
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1 0 0 0 0 1 0 0
1 0 0 1 0 0 0 0
1 0 1 0 0 0 1 0
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A Ay D,
8 Az 16=4ff D, Y,
g: :; ROM D, Y,
_Ec cs Dy ¥y

¥ A5.37



FHTIEME 257

(& 538] H ROM @it— & BHEA R, F¥E™E FH —4HE8mEH
Y, =A'B'C'D'+A’'BC'D+AB'CD'+ABCD
Y,=A'B'CD'+A'BCD+AB'C'D'+ABC'D
Y,=A'BD+B'CD’

Y,=BD+B'D’
%ty ROM Jij 47 A B8 3% , 0 1 47 il R e 9 0 o 1
f# . K5 BR BUE Oy /D I FE R 453 5
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¥ ROM Mk f7%5 4 (4% 0,45 A B .C.D HEM 4 st A ,— o & p]
Do~ Dy fE ¥, ~ Y, Sttt o BAEHE LB AS.39 FFR B—A & Dl—r,
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% A5.39 H 5.39ROM HIMiE S
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0 0 0 1 0 1 0 1 0 0 1 0 0 1 1 1 0 0 0 0
0 0 1 0 0 1 0 1 0 0 1 0 1 0 0 0 0 0 0 0
0 0 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 0 0 0
0 1 0 0 0 1 0 1 0 0 1 1 1] 0 1 1 0 0 0 0
0 1 0 1 0 0 0 0 0 0 1 1 0 1 1 0 1 0 0 0
0 1 1 0 1 1 0 0 0 0 1 1 1 0 1 0 1 0 0 0
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//<<Fundamentals of digital electronic technology>>
//P354 Exercise6.34

'timescale 1 ns/ 1 ps

module Exercises6_34( CLK ,RESET ,M,A ,B,C) ;
input CLK; //clock 50MHz

input M; //input control variable

input RESET;  //reset

output reg A,B,C; //A B C three phase
//Frequency divide

//To be observed LED change in the experimental board
reg [22 : 0] entl; //division reg

reg CLK _¢;
always @ ( posedge CLK or negedge RESET)
if( | RESET)
begin
entl <= 1'b0;
CLK_c <= 1'b0;
end
else
begin
if(entl==8000000) //8000000 obtain 6.25Hz  #*#=% when simulation entl= =80 =
begin
CLK_c <=~CLK_c;
entl <= 0;
end
else

entl <= entl + 1'bl;
end
// 6-State Mealy state machine
reg [2 : 0] reg_out; //oulput reg
reg [2: 0] state; //reg state = {A,B,C|

parameter S1 = 3'h001, S2 = 3'b010, S3= 3'b011, 54 = 3'b100, S5 = 3'b101,56=3'b110;

always @ ( posedge CLK_c or negedge RESET)
if( | RESET)
state <= S1;
else
case ( state )

Sl.
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if( M)
state <= S5;
else
state <= 53;
S2;
if(M)
state <= 53;
else
state <= 56
83,
if( M)
state <= Sl;
else
state <= S52;
54
if( M)
state <= S6;
else
state <= S5;
S5
if (M)
state <= 5S4,
else
state <= S1;
S6:
if ( M)
state <= S2;
else
state <= 54
default;
state <= Sl;
endcase
always @ ( posedge CLK_c or negedge RESET)
if( ! RESET)
|A,B,C| <= 3'b000;
else

|A,B,C| <= state;

endmodule
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//<<Fundamentals of digital electronic technology>>
//P354 Exercise6.35
'timescale | ns/| ps
module Exercises6_ 35( CLK,RESET,M1,M2,Y ,state) ;
input CLK; //clock S0MHz
input RESET; //reset
input M1 ,M2; //input variable
output[ 1 : 0]state;
output Y; /Zoutput Y(1 or 0)
//Frequency divide
reg[ 22 : 0]centl ; //division reg
reg CLK _¢;
always@ ( posedge CLK or negedge RESET)
if (| RESET)
beg‘in
entl €=1'b0:
CLK_c¢ <=1'b0;

end
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if(ent] ==10000) /710000 obtain S000Hz ####% when simulation cntl = =10 s#k%

begin
CLK ¢ «¢=~CLK _¢;
entl <=0;
end
else
entl<=cntl+1'bl;
//M1 M2 key eliminate jitter
reg M1 _en,M2_en,pos;
reg[ 8 : 0]cm2;
always @ ( posedge CLK_c or negedge RESET)
if( ! RESET)
begin
pos <=0;
M1 _en<=0;
M2 en <=0;
ent2 <=0,
end
else
begin
ent2<=em2+1'bl;
if(! M1) begin
if(ent2==10 && pos==0) begin
MIl_en<=1; end
else if(ent2==200) begin
pos<=1; end
else if(¢nt2==202) begin
M1_en<=0; end
end
else if(! M2) begin
if(ent2= =10 && pos==0) begin
M2_en<=1; end
else l'f( ent2== 200) begin
pos<=1; end
else if(cni2==202) begin
M2_en<=0; end

end
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else
begin
pos <=0;
Ml_en<=0;
M2_en<=0;
ent2 <=0;
end

Cﬂd

// 4-State Mealy state machine
reg reg_out; // output reg
reg[ 1 : O]slate; //reg state=|Q1,0Q0]
parameter S0=2'b00,S51=2'h01,52=2h10,53=2'b11;
always @ ( posedge pos or negedge RESET)
if( ! RESET)
begin
state< =350,
end
else
case( state )
SO
if(M1_en)
state< =81,
else
state< =50,
S,
if(M1_en)
state<=52;
else if( M2_en)
state< =50+
else
state<=51;
S2.
if( M1_en)
state< =53
else if( M2_en)
state<=150;
else

state< =82



S3.
if( M2_en)
state<=50;
else
state<=83;
endcase
always @ ( state or M1 _en or pos)
begin
case( slate )
33:
if(Ml_en && ! pos) begin
reg_out<=1'bl; end
default; begin
reg_out<=1'b0; end
endease
end
assign Y =reg_out;

endmodule
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