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3 Verilog HDL EifEiR

R R BT, BOF B R R R RN EE R . RN . 2R AR T TR R )
Bk AAFRATRE RGN A SRS (S EEETS) MR EAE (naF AR, BiE
s RAMAE) o —MNMFERS () B2 AT — e MIEL S RA G, B,
Verilog HDL @ A5 552 b agh Aty 5 FH HDL 5 75 08 i F 8% 1R I A A 2 22 PRV R Pk A B Tl 1)
RABATHER I 7R

N s s, LUE R Verilog HDL 3 A A AN KRR EN S .

3.1 R

ik (module) J&Verilog MISEAFIR BAL, T30 AN B vE 1 h B8 sl 4 14 % 5 o Ath A5 b i
{5 BIAR 1 6

BEHRAEME S LT85 [ — At i AT @ 280 (511 =804 sl 2ot GF
HA%. ALUL CPU) &8, [k, —MEIHRT7E S — AN i

— AN LR BT AT AN A A, R — AN R (B U — A RGBT A R E K
Weil, BB AR 2 R 7 5.

3.1.1 faj =4
NS LA R Verilog HDLAR T
Bl hnikds
module addr (a, b, cin, count, sum);

input [2:0] a;
input [2:0] b;

input cin;

output count;

output [2:0] sum;

assign {count,sum} =a +b + cin;
endmodule
IR — A0 ks, MBI AT E H AR 2 Dlmodule 7145, endmodule 455 .

Hi[2] Higrae
module compare (equal, a, b) ;
input  [1:0] ab; //declare the input signal ;

output equare; //declare the output signal;

assign equare =(a==Db)?1:.0;
/*if a=b,output 1, otherwise 0; */

endmodule
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FOIRA AT, M ERTEE], /xR L RORERER Sy RSN T OB
BEREACRY, X g FANEAEH] .

B3] —A&IKB)#s

module mytri (din, d_en, d_out);
input din;
input d_en;

output d_out;

/I -- Enter your statements here -- //
assign d_out=d en ?din :'bz;

endmodule

module trist (din, d_en, d_out);
input din;
input d_en;

output d_out;

/I -- statements here -- //

mytri u_mytri(din,d_en,d_out);

endmodule

EZHHRR T — A &I A . Hrh =R BN T TR mytri TR, AR R trist T A TR
Hemytri o FEHemytri Sltrist 1 540249 T — A CAPAE R, FEtrist BEH o a8 g 7 sepi i, 58
B4 44 u_mytri .

3.1.2 BN &HY

Wk B s A, AR R AR (module) R AN EEER R BT
I

1. Bk 752 ik fEmodule FlendmoduleP§ N5 A2 18] . FEAMALHLSL IR E M Dhfg, AEHAT ik
ITIE RIS, DRIk ] DK DK 28 ) 5 R T o 3 3 BRI AS — (R /N BEHCR SRR 58 I D RE 05
S 8 T AR Ak SE AR D g, IX a2 Top-Down ) et AR, 1t 3.3.11441[3].

2. PO IR O HRES 7 FZ AR D RERA T4y . X AT LB R 5 2 AHZE L

B s 1 g GBS

i 451:  module addr (a, b, cin, count, sum); I module JEREEL KR B 7, addr R BLE 1) 44
T MHE TR O WS H A, 8 LTI A, Sz s AR
WARESMTRE T, A T 28 pin o

BN 2, AFEVOUN], WEME T BRI A B A M D) 5esE B ).

VOUiHHiE A a:  input[2:0]a;  input[2:0] b; input cin; output count; H: 7 ¥ input .
output. inout &R T, & T EE SR M, [n01FRRxE 5 A% CREEURRE S .
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TR . assign d_out=d_en ?din :'bz;

mytri u_mytri(din,d_en,d_out);

Dy Rei iR K 7= AR & R iB i (R ZUEH G@ M P24, W HEZMONEE TR, BAAR
FNE N BT AN ] R SEHAG— A8, 8T L) K asF R n] LU 3AT E
CHHDL B IS E OF =4 170 Jr B B N IS — AN R o e iR Thnediiakry, EEH 3
assign Alalways P5 N5

3. AHEANBIRERE AT I O S, FFULEHRIN . frH O, RS X DI RE AT B AR R IR
AR, RIS, WA N

4. Verilog HDL )-B5#&CE 1, —ATR LS JULANER), WaTUL—"MEAS)UITE . Bikm
RSB EHIELTR .

5. Frendmodule )4k, BEANEN) G T A 705 XonixH A4 R

3.1.3 PEHETE

1. — AR IEARTEL T
— ML FEATE VAR

module module_name (portl, port2, ......) ;

/IDeclarations:
input, output, inout,
reg, wire, parameter,
function, task, . . .

/[Statements:

o instantiation & | ==m=
Initial statement
[T p] i{
Always statement
Module instantiation . -

Gate instantiation
Continuous assignment
endmodule
B S5 80 T B e EAT, AR R RAME 507 5 SRR, ML 255, £
BEFEIAT RS o BRI X H R D Re AT Rk W Z84FA (Module instantiation ) 45

2. BEELREN

ARG AN

B A 5 AL B 4

— AT AE A

FOS T RN R SR A .

BOH RGN AT R B R S, B =

P B2 i, BAR M BR AN B 5 T A] B A ORI SO T A ST TR AR

3.2 W
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G S TP S A LRI I A, WZRIEI . SR AFIE I o IR B A2 0T A IR P Y HD LA
e I E

assign@ = A;

TR BIE SAE2 NI (0] A7 JE A B AE S BIME . R IE:

fr:Verilog HDLHY, It 7 INF 28 #B 0 Z50AR 4R I [) B EAT o S, 5 CO7 AR A8 SO s I 1
A
1ns /100ps
P timescale /& Verilog HDL $2{Eff 7g PR AL BE 4>, 1ns FoR ) 1B B47 /& 1ns , 100ps# i
I ARG 2100ps. R4 %A 4, gk THA AT LLAKT #2 h2ns.

7EVerilog HDL fRINEEERRHEH A I I (0] 57 R B (8, ARl T B . BRIk, #E5 4R
BE IR A 2506 3

3.3 =MaEhir
TEHDLI R B, 3 s kbt o7 ) [Rom v fiad o7 A stk o7 ), R4 B2l
VLI =25 2 ALK

3.3.1 giRLdiR 7 =
SRR A B AR T Rt A A a0 P B S A I R R R A, B I AR A A (HDLE &R
B4 5 IR 2R W R S AR IR T 2. X BL ) R L dE Verilog HDL Y N 17] 40 5 1] and
. SRR Ixors%, T LU AN B R R SR T AN R IR G
Bi[L]: — oA

A
0
g

K4 —franas 4t &

AR
module FA_struct (A, B, Cin, Sum, Count);
input A;
input B;
input Cin;
2004-08-16 551200, L4l
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Y
TSRS

output Sum;
output Count;
wire S1, T1, T2, T3;

/I -- statements -- //
xor x1 (S1, A, B);
xor x2 (Sum, S1, Cin);

and A1 (T3,A,B);
and A2 (T2, B, Cin);
and A3 (T1, A, Cin);

Xor

x1

or O1 (Cout, T1, T2, T3);
endmodule
B B T AR A RE] =ANET] A ET M . S1. T1L T2, T3NE
15T 2 ML . SR T Haig mmasi =, Hexor . and. or J&Verilog HDL P& 117
0k, LLoxor x1(S1, A, B) iZf4kiEf) Ayl .
xor KA AW ER kT, A Rxor , ARRESERIL 44X CEBUREE A T2
E5 WIS, A, B RUNZEIHFE ISRt (F9) KAk, Hih AL BEMA, SLZ
B . oAdIA

Bl[2]: Iz 4nds
P A7 PR e T gt T I P S — L A ok SE Bl e B v IR BT TR s R 4 R P

i
Four_bit FA
FA A Sum FSum
| 8 FASHs:
| | FCin Cin
FA_struct  FA_struct
A Sum
FB B_ FA_StCrouu%tt FCount
L Cin
Four_bit_FA
5 YA AN B0 e s i 1B
s
module Four_bit_FA (FA, FB, FCin, FSum, FCout) ;
parameter SIZE = 2;
| input [SIZE:1] FA,; |
2004-08-16 130T, 41Tt
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input [SIZE:1] FB;
input FCin;

output [SIZE:1] FSum;
output FCout;

wire FTemp;

FA_struct FAL(
A (FA[1)),
.B (FB[1]),
.Cin (FCin) ,
.Sum (FSum[1]),
.Cout (Ftemp)

);

FA struct FA2(
A (FA[2)),
.B (FB[2]),
.Cin (FTemp) ,
.Sum (FSum[2]),
.Cout (FCount)

endmodule
%S S5 R A Ay AT — AN I A 2 i ek, T2 RS Four_bit_FA WA T W 4~—
P4 nes FA_struct » fEIXHL, LARTABETHBLERFA struct i 1021 5 & — N U I 28 1F,  THJZ A
OB AT B AT L T
Eagimmw¢

WD%%( wm&%>mmz%%% m/\wﬂa>,§w&£@

wire T%Mﬁﬂ EﬁFtemp EE@ZH%‘@’W (Tﬁﬁﬁﬁiiﬁﬁi)
FAN, B, REFES L0,
A ARy 11 R B AR 42 - B o

3.3.2 Hdfu vt Jy

HHh At i ATy A A ) B VAR et B R ARAT O O RR R BB B BE A HL R
R ESETER) . EIESEE AT, MEEIRA A LM AR (F5) , R T:

assign [delay] net_name = expression;

. assign #2 A= B;

=

2004-08-16 $1471, 171
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Verilog HDL A 1407 RSO
R AR T b, 2 B THDLPE 1 — L8z 54T, Wi @is H5e5y . 2y
(&), @I (D %,
DL A i A, TR R ARy 5K

iomn
4
L“.:."'
]
y

K16 —frainas 4t &

“timescale 1ns/100ps
module FA_flow(A,B,Cin,Sum,Count)
input A,B,Cin;

output Sum, Count;

wire S1,T1,T2,T3;

assign #2S1= A "B;
assign #2 Sum= S1~ Cin;
assign #2 T3= A & B;
assign #2 Tl= A &Cin;
assign#2 T2 = B &Cin;

endmodule

VB AE Kassign WA ], RPHTHATIN, BIRIE AT SIE A2 IR . Wk, 24
AFANAEES, S1. T3, TLWRRAR4L, S1HIARAE N 2 il e Sumir) 424k,

3.3.3 17 ik 5 X

A7 77 AR FR R G SAT AR CR RS RINHRER) TR ER . (R
JrTH, R AR T 2, (BRI W initial BLiE ) akalways BB AJHEIA U AT N B AR
o AT A BT A0 H 2D — AT W RIs HAT AN EIs AT (4, Wiks AT () 4

LA 284N -, xtinitial Flalways 5 f1) B E AR N T PTB AR BT IO 20, 1AL, S ATy A
T KA AE

B[] A ns fAT Ay A

module FA_behavl(A, B, Cin, Sum, Cout );

input A,B,Cin;

output Sum,Cout;
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reg Sum, Cout;
reg T1,T2,T3;

always@ ( A or B or Cin)
begin
Sum=(A~B)”Cin;
T1=A&Cin;
T2=B & Cin;
T3=A&B;
Cout=(T1|T2)|T3;
end

endmodule

N ALY s

1. R 785 5 A4 w] LhEalways Minitial i 7 P47 IR(E, 287052 SGB Rl regif fi) 5k
B, lreq]

2, always )& —HELWIT, HBUKR (always iBAJFES AR RD PR Sk .

3. always &) MO B ZIFF46

4., {Ebegin Flend i i f RV AT, & TEATEA].

Bil[2]: — A4 ngs AT b A

module FA_behav2(A, B, Cin, Sum, Cout );
input A,B,Cin;
output Sum,Cout;

reg Sum, Cout;

always@ ( A or B or Cin)

begin
{Count, Sum}=A + B+Cin;
end | { 3
endmodule

w2, REE &R (BT A% fMdii, MEERH “+” k#knik.
{Count, Sum}ERSXZECHIP RE, KA P Lot #000, FAPIAL, AR CESUm 28 &, 3R I
£ Count H1,

3.3.4 WA WA

2004-08-16 167, 41w
WU, RS


cheng
高亮

cheng
文本框
reg

cheng
高亮

cheng
高亮

cheng
矩形

cheng
矩形

cheng
高亮

cheng
高亮

cheng
文本框
位拼接符{  }


ot
Verilog HDL A [ J#1% TN SCR i

TESEBRI Bk, AR R Z MBI RR G . — O, TR ¥k, SRS iRk T 5
AR Z B, TR s i« AT W P i as & . L P bit A n s, O TR B
(Four_bit_FA)RH 2k ik Iy R AT 6L, WHMIRERE (FA) FER I Z5 R . Bl st
REAT I A

4 Verilog HDL E4iE4:

A9 4 Verilog HDL 5 [ SSIAR B, WEARIRRT . VR, M. B RS PR
eI e R 1B v W | =2 7 N AT R 1] | ST N

4.1 PRIRSF

4.1.1 X

FRIRAF(identifier) F T X4 i 44, 5545 . Verilog HDL 1 (147 TR AF ( identifier
VAT LLRATE AR B SRS M_(FRIZ) MY A S, AR S — A7/ AU 7B
HE TR, Ji5k, PRRFTRR A KANER . LUF PR ~FF 1 LA 1

Count

COUNT /5 Count ANJA] o

R56_68

FIVES

4.1.2 EE ]

Verilog HDL & LT — R A 7, WMECHRE, MRA 5 TS g HE 7. HER
1IN A A R T B, BRI ralways (3 AN e B) 5 AR I ALWAY S(EE el i) 12
AIF o

4.1.3 HEHTEEIY
PUF e — B EREMER, nS% AR M (Verilog fISHEHIE) .
1. HEEXHA4550 Sum . CPU_addras:.
2, R R PG .
3. KRH—SeRrgsa 4,
iR HICIK /74%: Clk_50, CIk_CPU;
ISR 0S54 : Enable_n;
4, oo WA REAS SRSt
5. [FA—{F STEAIRZRORFE—30E,  Wla]— B -5 D0 J0 7 S AR O — 2
6. H& XM RE S IR B TR 4

4.2 HE

Verilog HDL AT IRFEREI 5o, — MOl “P7 £5 50T 0R,  “X7 49, fENDT 521
g RSB A, IR RERI 2 AT, e
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[* statementl ,

statement2,

statementn */

PL_En/ N ER)ER R R A

TR TTRIER], BRI LA TR BIAAT 85 R 8 TR vE T o

4.3 ¥
Verilog HDL ZXBADER, BIK/NEAFIFFR AT AN 1 o
J4hVerilog HDLIH 5 A0S A, BI—&KER 2470 4TS 2N E0.
F2 GIAT HIERAFF. 20 WARRE X,
ulinput A; inputB; 5
input A;
input B;
2 FE

155 R I
—AMER AT

K 25 VUM ffitable &gk 474533 .
4.4 BFEEE

AN A Verilog HDLIME A A MR (B0 gl /50 ) AR R4S

441 fHES

Verilog HDLHRUE T DYMPREA I S 2 .

0: BH0EL “fR” ;

1. @HE1Eg “B7

X: ARHMH;

Z: k.

HREXPYME R RSN E TR S . W—Ahz BE RS B MBS, —N 80 [EE
ETREHEO .

TET T — N RIET R “z2 7 I R “x 7 .

Ak, xJERZJEERDBRDER, WA, (H0x1z 5{H0X1Z MHF.

Verilog HDL i 2 iy DL EIX DYSRIEAAE AL B

4.4.2 HHE
Verilog HDL 45 = Fl 5
A R PR,

=

2004-08-16 18T,
WU, RS

\41Dﬁ\‘

NI


surpassal
弯曲

surpassal
弯曲

cheng
高亮

cheng
高亮

cheng
高亮

cheng
高亮

cheng
高亮


ot
Verilog HDL A [ J#1% TN SCR i

TRIZAT S (O LI AR B S o, BT AR A S A B . BRI 5
Dl KPR N RIS ANRERIE N B AT
TN A RN AT R

1. #&m

SRV RAT DL R Ry 2
1) a3k R =X

2) A%

A TR]ERL R il 2

R RS SO — N AER) “+7 (o) 3 “—7 (o) BIERFIRE TR
TN T I 1T 2 g R4

32 %32

—15 +HEHI%—15

B. FEHCRRTE

P B N -

[size ] 'base value

size & LA HE E A base ho 8O (s /)N , b EiB (Fom —idkdD , d 8D
(RoRTREED 5 hskH (RoR-FoNEHED 2 —; value j&3&Fbase MERIELTF TS, {Ex fz LLK
FoNEEf P a BIf AX KNG

T RS

5'037 5 47 NI (k] 11111 )

4 'D2 4 fiHEE (k001D

4 'Bix_01 4 B HERIEL

7 'HXx TREX(H FEIIX), BlIxxxxxxx

4 'hz 4 fiz(P REzZ) , Mlzzzz

(2 'd4 Eik: BUEA AR

8 'h 2A TEN KA FRF 08, DA SRR 2 [R) fe vV I 4
3'b 001 IRk AEEED Z A VAL R

(2+3)'h10 ik MK ARE ik X

W, x (Ez) ErNHEEIE RS fix (skz ), 8 )\ERIR AR RS f7x (5iz ) , ek
I AREERL frx (gkz) .

SEHOk T B0 X B8 % 8 AT 55 X P B A K S SR PTIE . W R
B X AR AR, BB A B T A E . T P A7

‘0 721 9 o7 J\ %L
'h AF 8 {17~ %L
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WA E ORI B W AR AR, Sl AR A 1030 A o (B i SR e i — i i x B
z, FUAHNHBHIX Biz fE 2210 AMY . (ot

10'b10 ZE10¥%0 47, 0000000010

10'bx0x1 FEIAX AL, X XXX XX X0 X 1

U SR B 5 SUAF RN, I B 2 3 AR AR 7 gl b . 49
3'b1001 _ 0011 53'0011 A%
5'HOFFF L5'H1F #H%%

2. FRFHR Y

TAT R PR S PR AR AT S . il

"INTERNAL ERROR"

" REACHED—>HERE "

I8 AL ASCI RN PR AT B AR TCAT S48 A7 Bh 2 8 LLASCILIE IR . A7t
P45 H “INTERNAL ERROR 7 . A EFHHE * 14470 | 8 |

reg[1: 8*14] Message;

Message = "INTERNAL ERROR"

4.5 FIEH
Verilog HDL == 224055 P Fh £ 4 25 714
22 ST (net type) A1 ZF 748250 (reg type) -

45.1 ZMRH

1. wire A tri g X

2R I S B AT wire Ftri PR . 2k I T S R A AR 2 TR B B LR i A, BB
MO IR, SRR S TR AR . DL BT kg B, NS S A, B BN TR S,
S B IXL 4 HE S b5 S BT X2 N AR ) BERE S, e h S IX LTS .

2L BT R S B e 4 BSOS T IR S . 3 assign
HEATIRA . i assign A = BAC;

—wire BRE SERABKSIIN, SEENZ GEFD .

2 Ly U s y . y
b A A g g {55 A, B, SUMAE, B e R, s hywire 2k 2R 7,
2. P X )

tri T =L

4.5.2 A7 Ak
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1. & X
reg A& B i M A A4 R, A A7 A8 R B0 FH TR AEAE PR R A, WD A il 4 . ROM
2, AR S S e A e R AL T T —AME. B B —AME > R IR . H
R B ) ik req KA AR, AN BLAEAE AT, JugEalways 5 Al ab AT A 1O A4 2 reg e 2

=)
f AR -EL

reg AU SUEVE AT R

reg [msh: Isb] regl, reg2,...regN;

msb Fllsb & T YEH], JF HEAHBUE LS. e SOE ki, W% e GEfl, 6t
R EDSER VA REE R L IF

reg [3:0] Sat; I1Sat N4 25 fFee.

reg Cnt; LA 2547 2% o

reg [1:32] Kisp, Pisp, Lisp ;

B : 5 ‘ ‘ .
WA 2B 1111, B+, AL S KBS

2. FHATER I A BT A 241
FH 23 74 ST AL S PR A (1) DA A 5 U
reg [1: O] Dout ;
always@(posedge CIk)

Dout <= Din;

P P5 A7 A B R ST AT A AR A Y, X 248 AL IFIRAMZE LT T -
[reg [7: 0] Mem[0: 1]]: | |
S AF A B TC AL 0 — AN SR AR, 2 24N847 IR RAM P I A1 0 200 P W 4 WA 5 1) «

Mem[0] = * h55;
Mem[1] = ’ haa;

3. PEMEHEI
Xﬁﬁéﬂ%’:ﬂj‘y W‘EE %ii\ﬁ‘ ;KN‘ szgﬁm”’,ﬂ

4.6 BHAFFRIERX

=
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Verilog HDL A [ 1#0fE :
4.6.1 HAZERF
FER ST ARIZ A E TR
g (T - Y47,
W (LB -
Reik (ZICEFHE) . 7

i
&

FEFABEAFIAE R, FER LR P i

1 HARBAE G R B HK

SRR 25 R KB RSB IERBOE . B TE RN, SRR 2 R KB R e
Zedi HRR K BERGE . 25 e U N 52481

reg [3:0] Arc, Bar, Crt;

reg [5:0] Frx;

Arc = Bar + Crt;

Frx = Bar + Crt;

F—AIN g R K hBar , Crt fA re KJE vk, KR4 7.

S5 AN ERAE RO A BE [ RE i Prx RO BE YR E (Frx . Bat FICrt i KD, K46
s

FEH—NRAE T, DR ER AR B0 A 557 eSS NIRRT, ATATS S KA A7l AE &5
BALFrx [ 4]

FERCOR I, Py 2 R A BE A € 2 £EVerilog HDL H s SCT B MR 2Rk
FRY BT AT o ) 5 SR S BB KA A E A R ORI, SRR B3 2 H AR ) o 85— A9

wire [4:1] Box, Drt;

wire [5:1] Cfg;

wire [6:1] Peg;

wire [8:1] Adt;

assign Adt = (Box + Cfg) + (Drt + Peg) ;
Fak o A E B K N6, ERR i LS EN N, s KK N8 o BT LA B4 4
FH8 7t AT, Biltun: Box AICHg AN 45 FACSE J8 f,

2. A5 B2 4

ERH, BRI 55T
4.6.2 KARIBHLF

RABHFFAH

7> (K
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< (UhT)

72>= (AT

7<= (AKTH
| == G|

= (A

KEBEFPERANE (1) B (0) . WREBELRPE —FMAX 8z, BagR X .

i

23> 45

iR (0O, T

52 < 8'hxFF

SR

WRARAE K A, KRR R E R e i AL T ) CAET7) 450 5. 1.
'hb1000 > ="'h01110

BT

'b01000 > ='b01110

i3 AR (0D .

TEHAFESAEW R, REMRERSAx 8z, WRERIARm 0O, i

&_

i
&

e -
Data = 'b11x0;
Addr ="b11x0;
M2

Data = = Addr FEEETIRANE, Bt/ B X

4.6.3 Wiz HAT
BARIEH A
&& (FH5)
| (4 ER)
! (ZHEAE)
Mk (RiEXD BiEisERs (kikl2) ..
REGZH A0 (O Bl (D BEAE. @ HE L R N0 8l o filh, ffoe:
Crd ='p0; //0 A&
Dgs ='bl; //1 NI
i 7
Crd && Dgs 455440 (%)
Crd || Dgs 45 %41 (3)
! Dgs4i%h0 (1R)
Bih (&&)MEMERWT:

RLUH SRR
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&& 0 (B 1 (H) XI1Z (ANE)
0(fED 0 0 X
1 (E) 0 1 X
XIZ (A58 X X X
PR BRI R
2 WHE AR
I 0 (B 1 (3D xlz CARE)
0 0 1 X
1 1 1 1
Xlz (A5E) X 1 X

4.6.4 FeN B HIE HAT
B AT -
7~ (—tdb) -
?2& (—thH) -
?] (ZI6ED
7M™ (It -

P~ AN~ (CuR BRI R D
X LEER AT ARSI N B AT R AL A R, 7 A e RS R

e FAHEARAE R 45 R

R TR 1850
(AT 51185
R T e 1850
CEE R AR
GRS TR s 50D

o NREZN T AL AL IE

Billn, e,

& 5 0 1 X z (- 0 z
0 0 o 0 0 0 0 X
1 0 | X X 1 1 1
X 1] x x X X X x
z ] X x X z X x
- 0 1 x z ~SaiEl 0 z
L] Li] 1 X x 0 | X
| 1 0 x x 1 ] x
X X X x % X X x
z X X X x z X X
- 3 | 0 1 X
‘ 1 0 X
K7 $e @ i AT AR

2004-08-16
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A ='b0110;
B ='b0100;

i o7
AIB&RH0110
A&BZHN0100

T SRR AR AR B AN A, KA/ R B A B8 B A ANVAR O MO . 91,
'00110 ~ 'h10000

5 AR AR )

'v00110 * 'b10000

Z314'b10110,

4.6.5 FATIBHAT
SATBRAERFAR Y S ARl Ak A0, BT
| cond_expr ? exprl : expr2 |
% cond_expr A EL(BIME 1), EFexprl ; wWifcond_expr ME({E 0), EFeexpr2 . Wil
cond_expr Ax 5Kz , 4GB L% DL N 8 exprl Flexpr2 &0 #EifE: 0 507430, 1 5191, H
RO
Wk s
wire [2:0] Student = Marks > 18 ? Grade_A : Grade_C;
TR IE X Marks > 18; 1 3 #., Grade_A W {H b Student; 1 i Marks < =18, Grade_C W {H N
Student .

4.6.6 ERIEHAT

AR R DRI G IR R RIE A . BT
{exprl, expr2, ..., exprN}

SN s

wire [7:0] Dbus;

assign Dbus [7:4] = {Dbus [0], Dbus [1], Dbus[2], Dbus[ 3]} ;

1 1VA S 8 (R PP KA 4 IR 45 e o4 A7

assign Dbus = {Dbus [3:0], Dbus [7:41]1};

(ST R VAST i VAE

AT AR KO B BER SN, AU VFIEEARE K H. Bildn, oI AR
{Dbus,5} / IN e VFIERARAE A E K H H

A7 FAFER]
if 1A TEVE R
if(condition_1)
procedural_statement_1
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{else if(condition_2)
procedural_statement_2}
{else
procedural_statement_3}
I %k condition_1 SR AR 1 &5 o8 AN AE A, I 4 procedural_statement_1 % i, 41 2R
condition_1 [ N0 . x Bz , JS4procedural_statement 1 AFHAT. U1RAEAE—else 7337, AKX
ANOFIHEPAT . LR M1

if(Sum < 60)
begin

Grade = C;

Total C=Total c+1;
end
else if(Sum < 75)
begin

Grade = B;

Total B =Total B +1;
end
else
begin

Grade = A;

Total A =Total A+1;
end

HR A RE D ISR, R If - if - else 82, MEATTReA = XM, W h )
B

if(C I k)
if(Reset)
Q=0;
else
Q=D;

e 2 g J —~else J& TWE—ANif? R JE T8 —ANf 4 (CIK)IE 2 8 T 55 —ANif i) 44
(Reset)? X 7 Verilog HDL H il ik #relse 551 B else Hif A OCIHCRAF UL . fEX A 1,
else 5 P JZ2if 1A HH DG

DU & 280 A (151 1.

if(Sum < 100)

Sum = Sum + 10;
if(Nickel_In)
Deposit = 5;
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elseif (Dime_lIn)
Deposit = 10;

else if(Quarter_In)
Deposit = 25;

else
Deposit = ERROR;

SUCTE
1. 4 Pdein il G SR R R
2. |5 0t - if A, I BT A begin - end : |

if(C I k)
begin
if(Reset)
Q=0;
else
Q=D;
end

DAL R S A T AEARR SE v i, Bkt
3. Xif W A), BRAEERFEE T, if B EAelse B A, FHRAGRAER, W~ 4E—
ANBERE, BUERAEASICEOT a2 s (B RPSOHEARRIAGD o Wh—4i.
if (T
Q=D:
Bfelse B4y, MTHL () B, DH#BMELQ, MUTHO (O B, KAk Helse Hh), K
TRFE Q LARTIUME, XK TE R — MBAr 2%

4.8 case iEH]
case )& M2 FAM S, HABEWTR:
case(case_expr)
case_item_expr{ ,case_item_expr} :procedural_statement

[default:procedural_statement]

endcase

case ifi ) B Je xS ik Kcase_expr KA, SRJGHKUON & 70 CBORAE I AT AL, F—1 5
S AL S AEAH DL C 0 23 S TR AR AT o FTLAAEL AN S0 rhiE LA 300 X B AT 24 H.
J¥o BRI S 3 T A W SE K A7 7 K Al 73 32

7K

case (HEX)

4'b0001 : LED = 7'v1111001; /11
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Verilog HDL AT 1407 A SRR 5
4'b0010 : LED = 7'b0100100; 12
4'b0011 : LED = 7'00110000; /13
4'b0100 : LED = 7'b0011001; 114
4'b0101 : LED = 7'b0010010; /15
4'h0110: LED = 7'b0000010; 116
4'b0111: LED = 7'1111000; 17
4'p1000 : LED = 7'b0000000; /18
4'b1001 : LED = 7'b0010000; 119
4'p1010 : LED = 7'b0001000; IIA
4'p1011: LED = 7'b0000011; /B
4'p1100: LED = 7'b1000110; /IC
4'h1101: LED = 7'b0100001; /I D
4'h1110: LED = 7'b0000110; IIE
4'b1111: LED = 7'b0001110; IIF
default : LED = 7'b1000000; /10

endcase
ST AE

case RGBT, By 1k A Bifras .

5 ShitEE
(6330, WAICHMAHE T SRR T2, ARSI ELg— T,

5.1 BHUE X4t

BAICE TER], — A8k LJg B—4 module 4111, —/MsHemodule (1541 F :

module module_name (port_list) ;

Declarations_and_Statements

endmodule

FEGR R, FiIR TR f) 2R Sk iEf), AF5X Verilog HDL ALE. LI5S0 Cand). ook
[ Cxor) SRR, 3.3 177t A ik fxor TTHIM AT St FeAb s AR RO T, X R s 1 A 65
FPGA) Z R fti)—2ek o Ll - e it

FESERR N, S TE f) R IG &, WA BT TR, 1M B i sid T o 207 0
FEARTTHLER (IR

i 1 BAFport_list #1171 AR Bt i i £ 11 15 Sh A B £

5.2 O
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R PR s 0 RT AOREB AN S 1 bE BOO ) 3 1 o RE PR 1 SR 2 SR (Rllwire 58
R o o B N g 1 B8 B EET A reg B . TCIR R AR LR WU B I 2 A AE AR UL B T, 2R
BT AT A i 1 U ] 8 58 B BEAR IR o T — 26 11 158 W S
module Micro (PC, Instr, NextAddr );
11 3 11338 B
input [3:1] PC;
output [1:8] Instr;
inout [16:1] NextAddr;

| TR Bty 11 28

wire [16:1] NextAddr;  // ZUtHHE FTERT, RO EAE It R wire28 8, HAURIEE T, #
WO e ity T UG W R [RGB, I L s R I 9616, 2 k.

reg [1:8] Instr; //Instr S E BT it W] hyreg 2844, PRI E R fralways i A) i fEinitial 15 H)H
T A -

endmodule

5.3 sEBILIER

1. BILiEL
T ABRRBEMGAE 53 Sh B P RS I, IXAERL T T R R R SRR GG TE A B

T
| module_name instance_name(port_associations) ; |
15 5 i VA] DL A B A4 MR oGk (R SR T AN R IR S A6 o I I SR N R
port_expr BGiBUR DA
.PortName (port_expr) / i i 4 F5x . | |
f#i[1]:
module and (C, A, B) ;
input A, B;
output C;
and AT, A B) SN RIBLEIRE, TIIAIILIC, AMIA, BB,
and A2 ( IS R 240G, .Coand 28Rt 11, L5155 T3MHE
A (A,
.B (B)
)
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i
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port_expr 1] DLz LU AR S 2

1) HRIRFF (reg Bknet ) @1 .C (T3) , T3 hwireBARiR%T.
2) hrik#t, 4 .C (D[O]D , Ciiii 1%£%IDM5 5 1 45 0bit £
3) ¥i4rik e, 1 .Bus (Din[5: 4] .

4) LIRRAAIF, i Addr ({ AL, A2[1: 0]}

5) #ik (HIEM TN , A (wire Zire=0) .

FEC: (ZEBT R S 1T S P R A4 7 ORI, JHE, A48 T AR AT SR I AN B i

2. & v R b P
TERATHI LA, AT R S BT 2, AT e iR S5 AR, -
DFF d1 (
Q(QS),
.Qbar (),
.Data(D),
|.Preset(), Il iZ%BiU%%l
.Clock (CK)
); HAFRX N 7 2o

AAE R, WIZEHESALGIZ,

3. AN 1 BE ) b 2

25 VR ) 33 1 s K BEAN RN, 3y RS PSR 5 B0 A 0] 5 By sk AT DTG -
(LR

module Child (Pba, Ppy) ;

input [5:0] Pba;

output [2:0] Ppy;

endmodule

module Top;
wire [1:2] Bdl;
wire [2:6] M pr;
Child C1 (Bdl, Mpr) ;

endmodule

=
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7EXFChild A 8 Szl h, BdI[2]3% 4% FIPba[ 0], BdI[1] % H:%IPba[ 11, 4% FHIHI A 1
Pba[5]. Pba[4]f1Pba[3]& =, Kt EHAz « 52481, Mpr[6]i%£:3IPpy[0], Mpr[5]i% £ 2
Ppy[1], Mpr[4] &EH:3IPpy[2]. Z W FK:

Pha [5]a]s]z]1]0] Py [2]1]0
! [ ]
Bdt [1]2 mpr | 2[3]4a]s5]s]
P18 i 1 VLA

5.4 ZEitb R B AL E

K AT RGBT, FATR A R A T R R R SR LA B e R
Yo, B DIREBIH I A3 R — R B R RSB I A TE 6. — Y module , —“>module it
J—Averilog HDL FERE 0. BHIE, % ARG TR K, AR 5 M tu i sevt, B0
I T AT RE B, R AN AR R RS U HDLE T R 4
Wil

FEZRG D, BATR A F A 2 TR, LED RSB, AR s, &
BEIRZ AR R -

TOP CNT_BCD (CNT_BCD.v)
|

I | |
Sub AND2 CNT_4b  HEX2LED
(AND2.v)  (CNT_4b.v) (HEX2LED.v)

K9 R 5= ik

T Z AP CNT_BCD, U4 CNT_BCD.v, #ZAEHFH T K2 H AND2. CNT_4bfil
HEX2LED .
ARG R B W

K10 Z 40 H i HE P
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TR HCNT_BCDX MW [ % 11 S CNT_BCD.v W& N
module CNT_BCD (BCD_A,BCD_B,BCD_C,BCD_D,CLK,GATE,RESET) ;

input CLK;

input GATE;

input RESET;
output [3:0] BCD_A,;
output [3:0] BCD_B;
output [3:0] BCD_C;
output [3:0] BCD_D;

wire CLK;

wire GATE;

wire RESET,;

wire [3:0] BCD_A,;
wire [3:0] BCD_B;
wire [3:0] BCD_C;
wire [3:0] BCD_D;

wire NET104;
wire NET116;
wire NET124;
wire NET132;
wire NET80;
wire NET92;

CNT_4b UO(
.CLK(CLK),
ENABLE(GATE),
FULL(NET80),
.Q(BCD_A),
RESET(RESET)

CNT_4b UL(
.CLK(CLK),
ENABLE(NET116),

2004-08-16 %3271, 41w
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FULL(NET92),
.Q(BCD_B),
RESET(RESET)

CNT_4b U2(
.CLK(CLK),
ENABLE(NET124),
FULL(NET104),
.Q(BCD_C),
RESET(RESET)

CNT_4b U3(
.CLK(CLK),
ENABLE(NET132),
.Q(BCD_D),
RESET(RESET)

AND2 U4(
AO(NETS0),
A1(GATE),
Y(NET116)
);

AND2 U5(
AO(NET92),
A1(NET116),
Y(NET124)
);

AND2 U6(
AO(NET104),
A1(NET124),
Y(NET132)

);

endmodule

2004-08-16
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VERE: KELAOAND2AE N T ABIBEN], ESEBRB T, AP IGON R B A,
X B ARB I RN AR R A

6 FUEmMEHE

7£3.3.2 1, WATCELYIE T 218w AR 77 2, A6 Fs i i) @t s 7 U — 2 kg,
FEPRIELLRAE R ) BLIERAE R AR ZEEE R, IR — DRG] v 2 (158
AT IR -
6.1 ELRETER

B R 63 2 K P 3 22 15 ) (assign ) iEA) R S« TEVEIN R .

assign net_type = Fikil;

ESREEH TAGZEN SR, 0 dwire R R, FX0ATRLERE. |
EHAFWERIZEN, EREEASH5RE. WrF JUASEH):

wire [3:0] Z, Preset, Clear; 14 5
assign Z = Preset & Clear; IBESRAE TE )

wire Cout,Cin;
wire [3:0] Sum, A, B;

assign {Cout, Sum} = A + B + Cin;
assign Mux = (S==3)?D: bz

VEREAT R JLAS T

1. SESERR A IAT I : B AR AT — A RA AR, ARSI I8, AL
L ST IR S0

2. FELRIEE )2 IR IATVEAD, BRI 5 B T 56

6.2 PHEMEIEH]
“=7 JFBHEERRAL, FELEALE B Clndrassign A0 TR 1% BHLZEIR (. IR
KR BLS FE U

6.3 HIEMEE R AL
DAL TRT A vt- s o, Forh i AND2ABEERFRAT | FH s ik A
AND 2T SCAFAND2.v P 2501
module AND2 (A0, Al, Y);
input AO;
input Al;
output Y;

2004-08-16 %3471, 41w
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wire AQ;
wire Al;

wire Y;

/I add your code here
assign Y = A0 & Al

endmodule

7 ITAHEME
163.3.3 9, TATC G MHAT Mk 7 AT A, X T N BRI — b ik, IFE —
ARGV SR K LI

7.1 Fif
AT by g A5 5 2O T8 T B v AT Ok A I SR S B e v R, — M R T R AR )
Cinitial ¥ ) Fllalways 5] ) KRBV IFR AT A A5

7.2 JBFFERIER
B ) PP R P 4% 0l 2 5B AU AL G B VA A R B S T TR A AL . X B R B
Verilog HDL ) ity iE Ay H (begin . . . end) : iEAJH AR TE A% 45 58 WP T AT
IR T ) ke v B 2 7 AN AT o Ak 25 1 ) o K I S T o ) ) AT A ASEHUL I T
Ko — BUBF B A PBAT 25, BB T8 Ay B RE ) — S5 TB AU gk 20T o U 15 R R )i
P I
begin
[ :block_id{declarations} ]
procedural_statement ('s)

end

il

[ F=A 3

begin
#2 Stream = 1,
#5 Stream = 0;
#3 Stream = 1;
#4 Stream = 0;
#2 Stream = 1,
#5 Stream = 0;

end

\EH
F
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B MU A BRAE S5 1 0 AN IR TR SR TR AAT o NIRRT 5 281 25t R dhAT,  BDEE12 it
AL, PEPAT S8R, R 1 A RIE SR LT NI E) B AT (REIRS NI FRAL) . SRS R L 4R
FEER2 0 AN TR RAZ AT, DL . 2 A B AT s R v = AR O a1 -

Stream J I L
i 4

10 12 1 3

B 12 5 1 ) B A A B AE

7.3 TREBMEER
Verilog HDL A 42 41 5 F el B R A 55 1) initial A1 always 1561, I P R ) ol s B4 T b (1) 2
Bo X PIRRTEA) I8 AT 2 IFAT I, BB AT 500 EUF TG 6. 1K P AE A8 % 5 15 Ak
(begin ...end) AHZE, WITE AP AT 232U AT .

1. initial &%)
initial ¥ 0 {7 — 00 BIFE T BT IR BEUIAT IN T 4R (O %D o 38 H I we vk HEAT
P FLRPIAST Ao, TS5 S AT W AR A AN A 2 A S OB
BRI CREH S ST LD
initial
[timing_control] procedural_statement

procedural_statement J& R #1JiE )2 —:
procedural_assignment (blocking or non-blocking ) / /BH 2 a4 B Z€ 11 3o F
WA 151 1

procedural_continuous_assignment
conditional_statement
case_statement

loop_statement

wait_statement

disable_statement

event_trigger

task_enable (user or system)

by AME SR
initial
begin

#2 Stream = 1,

#5 Stream = 0;

#3 Stream = 1;

#4 Stream = 0;

#2 Stream = 1,

#5 Stream = 0;

end

=
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2. always &)
always i) Hinitial {5 A, AR E R AT, SATHLE] I 06— ROk i
UXEhR S, N4 ARSI, always T8 A i) Sl ZH 208 BN 08 B I A

I[1]:
initial

Clk =0 H
always

#5 Clk = ~Clk;

P always T8 A2 A AT, B, CIk ZHI4GME N0 1, JHI010 #1753 .

#il[2] D fih k2%

always @.(posedge Clk. ot _posedge.Rst.)
begin
if Rst
Q<= “Db0;
else
Q<=D;

TR P 1 N AR O UK AR i, R ANalways TR S BIUBRAR A AR AT, 15 AR
iro PE, MRst 410, Q#¢EAL, (ERPH ETHITHT, DRCRAERIQ. @ HIKAMIE — Iy s

B3] 2 &M il Ay
always @(sel , a, b)
C=sel?a: b;
XHMsel , a, b FFFFHRABURZ R, =2 —H2MLN, always AT, Msel b1, CH
IAE a, FW b o HiA K2 — A mux g1

R LA
1. XAGEH Malways 15 6], BURAZ AT 4, USRS R 1RSI0 BLK BrAT bRl iF
i Effa, DA AERGE A B BT AR A L9131 sel .

2. RHE RIS IRAR B IR “="
3. WA T AR T ARLZEE “<=", W L Q (= D;

7.4 4T AL AR SLA]
CL BT S Ko e, o HEX2LED 1 CNT_4b #iHe % 4T A gAi
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CNT_4b Bk [ 304 CNT _4db.v N B4R -

module CNT_4b (CLK, ENABLE, RESET, FULL, Q);
input CLK;
input ENABLE;
input RESET;
output FULL;
output [3:0] Q;

wire CLK;
wire ENABLE;
wire RESET;
wire FULL,;
wire [3:0] Q;

/I add your declarations here
reg [3:0] Qint;

always @(posedge RESET or posedge CLK)
begin
if (RESET)
Qint = 4'b0000;
else if (ENABLE)
begin
if (Qint==09)
Qint = 4'0000;
else
Qint = Qint + 4'b1;
end
end
assign Q = Qint;
assign FULL = (Qint==9) ? 1'b1: 1'b0;

endmodule
ARSI — A0 [P TH RS

HEX2LED i M 1) SCAFHEX2LED.V 1N 25 :
module HEX2LED (HEX, LED);
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input [3:0] HEX;
output [6:0] LED;

wire [3:0] HEX;
reg [6:0] LED;

/I add your declarations here

always @(HEX)

begin

case (HEX)

4'b0001 :
4'b0010 :
4'b0011:
4'b0100 :
4'b0101 :
4'b0110:
4'b0111:
4'h1000 :
4'b1001 :
4'p1010:
4'h1011:
4'p1100:
4'b1101:
4'h1110:
4'b1111:

LED = 7'h1111001;
LED = 7'n0100100;
LED = 7'n0110000;
LED = 7'h0011001;
LED = 7'n0010010;
LED = 7'n0000010;
LED = 7'b1111000;
LED = 7'h0000000;
LED = 7'h0010000;
LED = 7'n0001000;
LED = 7'n0000011;
LED = 7'h1000110;
LED = 7'n0100001;
LED = 7'n0000110;
LED = 7'h0001110;

default : LED = 7'b1000000; 10

endcase

end

endmodule

RIS IUAR10 THAGES I 21 7 BLA (1 S o

ZIt, BEAAPCREER RGBT AN (S0 JATE vt

Tt 1) BB 7 2ONTHDLI) 22 il di Ay U R

8 HAthJy T

11
12
113
4
115
116
17
118
119
1A
/B
Inc
/I D
IE
II'F

> |
SE .

Xt 2EHDL 1 H
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LL BRI EACNT IS, D THITHEZ 8, 5 RKRFENTIZ Gk Fm s, THE T
— N 91ETE 4 define . Cinclude , T AT S5 task i A FH 5 VA LR A ML BT .

9 M@

1. B sk A LR IR, AT 43 28 A5 -2

2. BT IEMZ— N AR b D B AT BT 1R T R B B B R P (R AT R B BT T
J5i%? e FHHDLIE &5 faf ik — T4 AL 58 M inikas 2

3. YHT PR R TR R AT A2

4. LICPUNHI, fe+5m H Top-DownKIFsik B 2

5. i —Dfih R #4lf#5 1 Reg8, HiAf5 % Din, #iti{s 5 Qout, 755817, HIEHE 5 Clk,
Je b EALAE T Rst, TSN 847 B S 2 K A A7, i A Hmodule 157, I H L IR R &
K, D/ #5 B brin -

D Q
NCK
1

K112 D #ssymbol

6. HDLA MR LA 22

7. LA R EERTE AR A? A (A DA RMKSE SUEAA?

8. HHH IR R AT AThH)? B4 A2

9. AT R EA T SR AT AT R) 2 A5 S B AL R4 7

10, REfRI S — B HRATIE A MIFAT IR A A & e 2

11, Verilog HDLH RiE T W PUFp L AAE 28 1Y 2

12, By NS E R 3K R: 5'037. 4 'D2. 8 'h 2A. 7'Hx. 5'H7F

13 AR LAk L B A 2 W U e IR R B L

14. initial ¥ A Flalwaysif A X & A4 2 T T A) P A — AN R H20ns (150, HIAR{E N
1; P ANEAME SRst, 0340ns M1, ZJE{RF 40,

10 A Verilog FEF

always and assign begin  buf buf if0 bufifl case casex casez cmos

deassign  default defparam disable edge else end endcase endmodule

endfunction endprimitive  endspecify endtable endtask event

for force  forever fork  function highz0 highzl if ifnone

initial inout input integer join large  macrmodule medium module

nand negedge nmos  nor not notif0 notifl or output

parameter pmos posedge primitive pull0  pulll  pullup pulldown

rcmos real realtime reg release repeat rnmos rpmos rtran  rtranifQ
2004-08-16 4001, 410
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rtranifl scalared small  specify specparam strong0 strongl supplyO supplyl
table task  time trantranifO tranifl tri tri0 tril triand  trior
trireg vectored wait  wand weakO weakl while wire  wor xnor  xor
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