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< Autb¥EsAYVerilog HDLIgLT

module CT7485(A3,A2,A1,A0,B3,B2,B1,B0,ALBI,AEBI,
AGBI,ALBO,AEBO,AGBO);
input A3,A2,A1,A0,B3,B2,B1,B0,ALBI,AEBI,AGBI,
output ALBO,AEBO,AGBO;
reg ALBO,AEBO,AGBO;
wire[3:0] A _SIGNAL,B_SIGNAL;
assign A_SIGNAL = {A3,A2,A1,A0}; /| BEEERA fitwire 2 jey &
assign B_SIGNAL = {B3,B2,B1,B0}; /I Bt /dk4 firwire iy &
always
begin
if (A_SIGNAL > B_SIGNAL)
begin ALBO =0; AEBO =0; AGBO =1;end
else if (A_SIGNAL < B_SIGNAL)
begin ALBO =1; AEBO =0; AGBO =0;end
else // if(A_SIGNAL == B_SIGNAL) 7/ & #
begin ALBO = ALBI; AEBO = AEBI; AGBO = AGBI;end
end
endmodule

106



ALU——1{aALU J@W

«EIMTIRS, . HAF. S M. REE
> “5» ii_“:ﬁ

= Ainvert=0 Ainvert Binvert Carryln I{}perminn
= Binvert=0
= Operation=00 = ;:*1\‘ . \l\
L E > B el
= Ainvert=1 B
= Binvert=1 L |
= Operation=01
>RIEEHE: a-b v [MUX Result
= Ainvert=0 b i )
= Binvert=1 T_[:}_ :
= Carryln=1 L~
= Operation=11 |
o o o CarryChat

[ Operationstscseififlfi s |

107




ALU—32{;ALU J m“‘

,:, bn&%&ﬁ‘l‘%}zﬁ $ ﬁ Ainvzir?vert Operation
HERL, AT DI | caom
SeATHERL =11

’:’ .\0& ‘;% B(J i f]j[_ll zg: C:erl;lg,rtl]n = Resultd

. CamyOut
»>Ainvert=0 . +
>Binvert=1 tY v ¥
al — Carryln = Reasulti
»Carryln=1 b1 —=  ALU
. CamyOut
< BinvertfCarryln . .

o | by ¥y
mu%#}&—/l\ﬁ a2 —= Carryln = Hesult2
b2 —» ALUZ

‘ZBnegate Carryout

' ¥ 4 l ¥
a31l—s| Carryln = Result31
b3l—s AL

CamyOut = Cwverflow

108



ALU--32{ZALU

BV (7, \\\\

SN/ HBIhREW in— /M Aless (Operation=3)

Anvert J‘I-I'Il_":._'.:H:."

Ciperation

-

A

—{

D

1
. 2 MLUX
" it + 2
less » ://
 J
CarryOut

Result

109



ALU—32{;ALU J m“‘

»EmhL (MSB) s Hlroverflow

Ainvert |Bnegate Carryln Operation

T
o
cZ
. ]
e
Qverflo

1x

> Result

T .

I 3

ess ’/_}SGt +8; REARRE
=l

vVYy v$ K

. owten | T TT TT I
Overflow Detection ) J 0
= -] =

utd
utl
ut2

cout3

cin0
n2

| cou
in3

X F AN IniEEs .
Overflow=Cin3 XOR Cout3
110



ALU—32{;ALU J m“‘

Bnegaie Dperation
Ainvert l
L 1‘ L L L
al —= Carryln
hi) —= ALUD ResultD T .
- Less
CarryOut
I —o AN
SER2A e
A L U 21 : C:Jj:“ Result1 T .
0— Less -
CarryOut : Zero
= |
.
Y l
az — Camyln
dNERa<b, b2—  ALU2 Result2 | [ |
tvika<bhY, SCRR 0— Lem
#H{Ta-b, I'rif u
operation=3,M ] | : |
set=1, | % : Carryin -
ResultO=1 - l m‘
Result1~31£=0 a3t—=  Camyin .
b3t—s  ALU31 Set
0— Less = Overflow

111



EHETRS — ALURSAT V 70N\ N\

ALUEEIEFE
HRAEEL
bR B AT
EN R

BREER

112



EH

CALET XL 2 EL 2 113




-
NG

m 54k PRI, NEY

B PN&S: BESHEM%

B BAEMMOSE: —HRE. ZWE; NMOSE. PMOSE
B OZEIEE: 507 207 FET 53607 F3EF
m AEITESEN MES. FTkss. B{EELRSES

B ERAZEEERT: ERAEHE, ZBEHIE®

A | s,
B __|
Ci | | ¢
JRE—
f; o e
—_—| | LT _*>
R e
s i S N R
s
A
— — Fa
— Fa
— R

T gt FRE AR 114

EEEEEEEEEEEEEEEEEE




WV (7 ,\\\\

—&Bs3: HEZLE

. BFRASZEIMET

. fR3Ra/1FERe
. ZIBi%ERR
. HSZERBRNRERER

115



W BV 7, \\N\\

*IRie . AXDT—RIAERNEY), WHPNENE
{8 (0=y1) ROTHGMIERDRR. WX B, Jn?aﬁ%xeﬁu
MN— R BE TV #9 m— T VB S TR =2

“IRides. KM IRIBIIRERVENFREISFR AR as

+BEA THTIIREES. BCDIOYRIZEE. (Lic/miBes

NTMRINES, — N "
MEE—AE AT Eﬁzﬂé:i&%umg

Y — E—. JERRE
AERRRE—  — )%%)EPE%%%

B, miemER | 5 N
WA ERE . it
e .

116



— I Y 7))\

< 2nR-nZedmiBes . AnfTHEFUCE, XXR2nMESSiE T
JRADAVER IS,
>EIN 2VMES
> N HEFUCHS
> (EFR—ZIREEXIHP—MEESHI TR, BIEIT
HP—PMaNES5830 (RBYaEEEY) , mESR
SSNTCEY, BNEHEAGREL.
> = ‘ZE@M’%?& ERANFTR, YWRAGESHT
JmiD, NFRXEmEFAESEFMABTRY, LtiyEd
ETNNERES NN RSH H GRS ;
> EESEEMAER: ERmAFTORY, BN GEEHIT
TRiD, MIFRIXEHEEE AEE AT

,L

117



ey (42%-22:4mP04%)

B 7 \\\\

¢ BERRIT: FANMeEEsHEIL

S =r =y Sty (AWl

LT, B1ERE,; ?@ﬁa%k?i K, BHOER.
J Ijq Z EF[ Eﬁﬁ )\ §ﬁ$ |:0=A3+A1
As A, Ay Ay | Fy Fy Fi=A*tA,
0 0 0 11]0 O
_______________________________ 1Az A» A1 Ao
3
0 01 0]0 f1 )
_______________________________ L
O e
0 1 0 0|1 O ) —
Z o
1 0 0 o |1 1

118



8% -3k IS eN J m“‘

<+ 8%%-3%Mmi8ss (SEFHANER)
> 8MEINEE: YO, Y1, ..., Y7, (HIRZzGEZREEFF—MEE
Bl (BB . HRYH0 (RB¥E) .
> 3fiaH4RES: C, B, A,
> Y.,=1AF, CBA=000; Y,=1R%, CBA=001; Y,=1Rt, CBA=010,
LALGSSHE, e
CBA

000
001
010
011
100
101
110
111

2
>

o

=

N

L
i

< << << << <
N

~N O o b~ W DN PR

L

ol

o

<< << << <<

\l

119



84%—-3%% YL ey

> 8- 3BMBE (FTHAEN)

1. FIHB/NRHESES &5 HRE

C = Y7Y6Y5YY3Y2Y1Y0+Y7Y6YY4Y3Y2Y1Y0

+Y7YY5Y4Y3Y2Y1Y0 + LYVelsVaVslaV1 Vo

2. FIHLAIRILE: EAEFZIY7~Y0
HFXE— 1AL, SANTEREAS
RAESHIRE, HABNARI. F
FixX 2Rtk & L5, 83

ViVelVsVsVoV Vo = 1;
C =1+ +F+1T

Hr =1
FTLLA

BV (7, \\\\

Fifdas BAER GRHESFRAG R0
Y,YsYs Y, YsY, Y, Y, | CBA
00000001000
00000010| 001
00000100[010
00001000| 011
00010000|100
00100000| 101
01000000 | 110
10000000111
T T T 5 x x
000001 11§ yxxx
IR ...... :




8%% 3%k YL ey

<+ 8%%-3&MmiBRE (SHETANER)
A=V, + L+ +1 =V -1,

b=+ +F+) =

S SS| -
Y Y
5|$|ml
S|$|RI

C

o+ 0+ F =

UL

Y, Yo Y5 Y, Y; Y2 Y ¥

121



82%-3kmiD A% J mw

* 82%-3LmiDEE (SEFMAEX) MVerilog HDLigZIT

“ TiE—: {RIEs&- REENIESIHEESR, HEESEHR
HABERAL, AREFHassignEOEE (HikREiR)

module encoder8_3(Y0,Y1,Y2,Y3,Y4,Y5,Y6,Y7, C,B,A);
input YO0,Y1,Y2,Y3,Y4,Y5Y6,Y7;
output C,B,A;
assign C=! (IY4&&!Y5&&!Y6&&!YT);
assign B=! (IY2&&!Y3&&!Y6&&!YT);
assign A=! (IY1&&!Y3&&!Y5&&!YT);
endmodule
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* 82%-3LmiDEE (SEFMAEX) MVerilog HDLigZIT

“ AT RIBBIEAIE X, KFcaselBAERHEA, =T
S
module encoder8 3(Y0,Y1,Y2,Y3,Y4,Y5,Y6,Y7, C,BA);
input YO, Y1,Y2, Y3, Y4, Y5, Y6, Y7,
reg C,B,A;
always
case ({Y0,Y1,Y2,Y3,Y4,Y5,Y6,Y7})
‘010000000 : {C,B,A}=0; 'b01000000:{C,B,A} =1,
‘000100000 : {C,B,A}=2; 'b00010000 : {C,B,A} =3;
‘000001000 : {C,B,A}=4; 'b00000100 : {C,B,A} =5;
‘000000010 : {C,B,A}=6; 'b00000001:{C,BA} =7,
default : {C,B,A} = 3'bx;
endcase
endmodule

HD
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< 8421BCD¥mfigesfYVerilog HDLI&T
module bcd8421_3(Y0,Y1,Y2,Y3,Y4,Y5,Y6,Y7,Y8,Y9,D,C,B,A);

Input Y0,Y1,Y2,Y3,Y4,Y5,Y6,Y7,Y8,Y9;
outputD,C,B,A;
reg D,C,BA;
always
begin

case ({Y9,Y8,Y7,Y6,Y5,Y4,Y3,Y2,Y1,Y0})
10'b00_0000_0001: {D,C,B,A} =0; 10'b00_0000 0010: {D,C,B,A}=1;
10'b00_0000_0100: {D,C,B,A}=2; 10'b00_0000 1000: {D,C,B,A}=3;
10'b00_0001_0000: {D,C,B,A} =4; 10'b00_0010_0000: {D,C,B,A} =5;
10'b00_0100_0000: {D,C,B,A} =6; 10'b00_1000_0000: {D,C,B,A}=7;
10'b01_0000_0000: {D,C,B,A} =8; 10'h10 0000 _0000: {D,C,B,A}=9;
default : {D,C,B,A} = 4'bxxxx;

endcase

end
endmodule
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B S SR S —TM AT m“‘

S TA147IR5ERIDEE ((REFHNER)
N 1, " 1, IR, IR

Bl ¥, 41, = 0CERO B, LY,V E=0110C “9” IBCDiBX i)

AR AAAAD [
2% 5 = )
X X X X X X X X X 0 1 1 MNE 25t R
10X XXX XXXX |01 11 éﬁgﬁﬁfiﬁ%
1 10 X X X X X X X 1 0 0O J
1 110X X X X X X 1 0 0 1
1 1 110X X X X X 1 0 1 O
111 110X X X X 1 0 1 1
1111110 X X X 1 1 0 O
11111110 x x 1 1 0 1
111111110 x 1 1 1 0
1111111110 1 1 1 1
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Hi S 4R L 38 —74147HVer i log HDL m“‘

Module
CT74147(INO,IN1,IN2,IN3,IN4,IN5,IN6,IN7,IN8,IN9,YNO,YN1,YN2,YN3);
input  INO,IN1,IN2,IN3, IN4, IN5,IN6,IN7,IN8,IN9;
output YNO,YN1,YN2,YN3;
reg YNO,YN1,YN2,YN3;
reg[3:0] Y; /I FJEE
always @(INO or IN1 or IN2 or IN3 or IN4 or IN5 or IN6 or IN7 or IN8 or IN9)
begin
iIf (IN9 == 1'b0) Y =4'p0110;
else if (IN8 == 1'b0) Y =4'b0111;
else if (IN7 == 1'b0) Y =4"'b1000;
else if (IN6 == 1'b0) Y =4'p1001;

else if (IN1==1'b0) Y =4'b1110;
else if (INO==1'b0) Y =4'b1111;
YNO = Y[O0];
YN1 = Y[1];
YN2 = Y[2];
YN3 =Y[3];
end
endmodule
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< 3%-841FM98s (74138)
> 30N A2, Al, AO; 000~111HsfhNAS.
> 8l Y7~Y0, {EKEEFmEBER, FEAINZIEZRE— 1 mt
B, SWANJI0000T, YOoRHBR,; ZHWmAS001RS, Y1HiHER.
> 3MEEERH: S0, S1, S2 HfsgewmiN, XHEEi1osl/s1, 0. O,
FEes A IEE1FE,; BNZEIET/E,

ThRER

$1S,S; | A AL A | Y.V, Y. Y.Y,Y.Y,Y,

BIN/OCT #100 X X X 11111111

—a, ;7: =100 000 11111110
—A, v b =100 001 11111101
— A, Y. b =100 010 11111011
. Y p— =100 011 11110111
2 e A =100 100 11101111
§2_OEN Y, b =100 101 11011111
=100 110 10111111

=100 111 01111111
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< 35%-8LRIFREEE (74138) 74138 HAE K

$1S5,S; [A AL A | Y.V, Y.Y,.Y,Y,Y,Y,

BIN/OCT
N £100 X X X 11111111
e Yo b =100 000 11111110
21 Yo p— =100 001 11111101
74133%‘:’ =100 010 11111011

3
s, v b— =100 011 11110111
S,—d¢& Y, p =100 100 11101111
S,— o EN Yo P -100 101 11011111
=100 110 10111111
=100 111 01111111

MRIERERERHREN (BRITEHEFIE)

Vo=A + A +4 =Adhd  Vi=A4 +A+A4 = Add
Vo= A+ A +A4 = AAd, Vs =4 + A4 + A4 = 44
Vi=A +A4 +A4 = A4 Vs=A4 +4 +4 = AA4
Vo= A+ A+ 4 = Add, Vo= A + A4 + 4 = Ad4

133



RRR




FRE (32k-84%i1FMAVerilog HDLMW

module CT74138(A0,A1,A2,51,S2N,S3N,YNO,
YN1,YN2,YN3,YN4,YN5,YNG,YN7);
input A0,A1,A2,51,S2N,S3N;
output  YNO,YN1,YNZ2,YN3,YN4,YN5, YNG6,YNY;
reg YNO,YNLYN2.YN3.YN4.YNS. YNG,YNY;

reg[7:0] Y_SIGNAL fEEE(E S H
2R it PRRD A8 AL
ohways FLIRE

If (S1 && 1S2N && 'S3N==1)
begin
case ({A2,A1,A0})
3'b000 : Y_SIGNAL =8 'b11111110;
3'b001 : Y_SIGNAL =8 'b11111101;
3'b010 : Y_SIGNAL =8 'b11111011;
3'b011:Y SIGNAL =8 'b11110111;
3'b100 : Y _SIGNAL =8 'b11101111;
3'b101:Y_SIGNAL =8'h11011111;
3'b110 : Y _SIGNAL =8 'b10111111;
3'b111:Y _SIGNAL =8 'b01111111;
default : Y _SIGNAL =8'b11111111;
endcase
end

T e
T REmELT

PR

else”Y SIGNAL =8'b11111111;
YNO =Y_SIGNAL[O0];
YN1 =Y SIGNAL[1];
YN2 =Y _SIGNAL[2];
YN3 =Y _SIGNAL[3];
YN4 =Y _SIGNAL[4];
YN5 =Y SIGNAL[5];
YN6 =Y _SIGNAL[6];
YN7 =Y _SIGNAL[7];
end
endmodule
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module CT7442(D,C,B,A, YNO, YN1,YN2,
YN3,YN4,YN5,YN6,YN7,YN8,YN9);
input D,C,.BA;
output  YNO,YN1,YN2,YN3,YN4,YN5,

YNG6,YN7,YNS8,YNO;
reg YNO,YNZ1,YN2,YN3,YN4,YNS5,
YNG6,YN7,YNS8,YNO;
reg[9:0] Y _SIGNAL;
always
begin

case ({D,C,B,A})
'n0000 : Y_SIGNAL ="p1111111110;
'n0001 : Y_SIGNAL ="p1111111101;
'n0010 : Y_SIGNAL ="p1111111011;

'p1000 : Y_SIGNAL ='p1011111111;

‘01001 : Y _SIGNAL ='b0111111111;

default :Y_SIGNAL ="'b1111111111;
endcase

YNO =Y_SIGNAL[O0];
YN1 =Y SIGNAL[1];
YN2 =Y _SIGNAL[2];
YN3 =Y _SIGNAL[3];
YN4 =Y SIGNAL[4];
YN5 =Y SIGNAL[5];
YN6 =Y _SIGNAL[6];
YN7 =Y _SIGNAL[7];
YN8 =Y SIGNAL[8];
YN9 =Y SIGNAL[9];
end
endmodule
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module CT74151(A2,A1,A0,STN,D7,D6,D5,D4,D03,D2,D1,D0,Y,WN);
input  A2,A1,A0,STN;
input  D7,D6,D5,D4,D3,02,D1,D0;
output  Y,WN;
reg Y,WN;
always
begin
if (STN ==0)
begin
case ({A2,A1,A0})
3'b000 : Y = DO;
3'b001:Y =D1;
3'b010:Y =D2;
3'b011:Y =D3;
3'b100:Y = D4;
3'b101:Y = D5;
3'b110 :Y = D6;
3'b111: Y =D7;
endcase
end
else Y =1'b0;
WN = ~Y;
end
endmodule

74151 Verilog HDL
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