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Verilogis & (BE¥#HED

P E R TR 82
—_—

Fo3a: AT

. BHETTEE
A RAE
=. Verilog HDL#}48

il Verilog HDLAER

28 Verilog HDL {3

3. Verilog HDL % FEA)

4. AFAMBEHVerilog HDLIE
. EAHEREHARI

[l

1. BHEPTHE
2 TR
3. ZREES
P E R TR 83




|
3.1 Verilog HDLA#i& —— #E{FRGiLIEZ
< B R4 35 F (Hardware Description Language) & —# A % X7 %
(BFX AR ) kBEFRARFCRFRT RGN SEMERNIET.
CARITARFEDAL B Z M tj—AHE, T2ATHBLITIH, £
EDAL A5 b EA; LA kKT N XIAF#IATHA.

EDAT A

JA HDL 4%
#k it

+HDLERESEFE="TFKE, 2204805/, SHBLTH
EHERES . SOENREH, HDLREREN.. BTN ERE,
BZ&VHDL. Verilog HDL%E )G B A IEEERRHE .

» VHDL : VHSIC Hardware Description Language (VHSIC—
Very High Speed Integrated Circuits) , 84 ik f B 1k
HRES, RETEEES, 19874 NIEEEI . BRTIREL
BEEERN—FEGHRES.

» Verilog HDL: Verilog Hardware Description Language, &
Bl AR ZH—MEGHRES.

AL T T S 84

Lo A — BRIH — HETH

I
3.1 Verilog HDL#ki& —— Verilog HDL#3h&EAnds &

< Verilog HOLAJ A THF B HAEE, HERIE. NFoh. BBEGS
< Verilog HDLIMREH: REH, HEH, RTLE, 114, FR%
* Verilog HDLEF1T A iR F 45 1 iR ThBe .
TABRORE: REK. BEEWRTLESMMZ LI
>EEHER A TR RE2MME LS.
+ Verilog HDLiE¥: 45 _E i F B S
> R M R L (AT 4 B 544 5
> &R CIES Mg mANEA);
PATEEAN B R EX TR R LM UHER, &S 3R B IME AT
B 15
>§;§?ﬁzé}@ﬁﬁ%ﬁz — AN B &R T AR R0 B SR
R;
>EABET. FRELEHMERIYNE T Verilog HDLIESEYF, WH
BHA, W: 5land. BiJor. =&Tbufifl(ERbufif0)Z

AL T T S 85




3.1 Verilog HDL#ki& —— Verilog HDL5CiE T iR
< TR KRB
Verilog HDL

CRLEE CiE®
B EBEY, HSEY

function¥iEH]

WAETE R WERE = REX;

PHZEMRME=, JFPAZEIR{E<=

&AER] if-else

if-else

SRR switch case
TEIER] for for
1R ER) while while
HIkiEA) break break

%5 X ER] define (BARFS#7F%)

define (BARF5 1K)

g printf

printf

P E R TR
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3.1 Verilog HDL#ti® —— Verilog HDL5CEF iR
< BHEHFFHELE
C#&32 Verilog HDL ek ‘ Ci&Es ‘Verilog HDL ‘ Hhe
+ + #a <= <= TEFT
— — R == == T
* * P3 1= 1= rFT
/ / [ = = BALBR
% % AR & & By
- k| B4
&& && FH/y A A Bl F K
Il I FHK << << A%
> > XF >> >> E#
< < DN F ? ?: %R Fif-else
= |>= ATHT | L
Verilog HDL 5 CiE W HE )L PB4 A ! .
R T R AR 7




3.1 Verilog HDL#Ei&x —— Verilog HDLARR&94E#

< Verilog#y A RZF £ AR “ 4% (module) 7 , TER—ANFEH
f

o —A “BIT L mEB” . ALUART AR — Ak

& Veruogﬁﬁé«b%#}én;moduleﬁwendmodulea‘é%iﬂifﬂfr?__f}_ﬁj%—i-

"‘}Fé]\gﬂﬁk: ¢ e, i e
s — Ty o

x

@ B R Y module blockl(a,b,c,d );
input a, b, C; ~vogkmsa hwireds it
@ I/OBE B {

output d;
() maremmy || Wirex;
assign d = a | X; a4 m@Eshesig
(4) whetiig { assign x= (b & ~¢);
ZERHER endmodule
I E TR 88
3.1 Verilog HDL#Ei® —— Verilog HDLARk &9%E#4

—. faj#HVerilog Haugaﬁc
[BI1] sirams | BRECHE)
module adderBWn);

output cout; 11 %y 35 11 75 B

output [7:0] sum; >

input [7:0] a,b; 11 %y N\ E 75 B

input cin;

assign {cout,sum}=a+b-+cin;
endmodule

SHEAFE R HRELEmModuleflendmodule = B BRI H .
S & 4E AR moduleflendmodule B 1T 48 13 2 4% B4 %% |
> ... RERER S, —BREE—T. MHRIFEIEIER!

w0 Hd/ g e X P
e} MHHREEHEAT

I R IARE 89
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3.1 Verilog HDL#Ei&x —— Verilog HDLARR&94E#

(%121 8ir 517
module and8 (input [7:0] a, output y);
assigny &a; // &ais much easier to write than
/l assign y=a[7] & a[6] & a[5] & a[4] & a[3] & a[2] & a[1] & a[0];
endmodule

o &: GEALIRIERT

[0
[1
[2]
[3] —
4 A Ty
[4] Y =
B
[6
’ﬂ [7:0] | [7]
' y
R R RARE 90
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3.1 Verilog HDL#kix —— Verilog HDLAEM 49254

[513] sk

module mux2 (input [3:0] dO, d1, inputs, output[3:0]Y);
assigny=s?dl:do;

endmodule

2 FMBERF
3:0
|d0‘[3:0] 1‘“‘-—'_[.]_0 [3:0] —
—— [0
1

y[3:0]

I E TR 91
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3.1 Verilog HDL#Ei® —— Verilog HDLARk &9%E#4

(54 % ik
module mux4 (input [3:0] dO, d1, d2, d3, input [1:0] s, output [3:0] y);
wire [3:0] low, high;
mux2 lowmux (d0, d1, s[0], low);
mux2 highmux (d2, d3, s[0], high);
mux2 finalmux (low, high, s[1], y);
endmodule

module mux2 (input [3:0] dO, d1, input s, output [3:0] y);
assigny =s?dl:do;

endmOdU|e mux2 mux2
G LA -

¢ 3:0]
30 4o [3:0)

1. BEsRm O g X
> R O 8 SO R B v s B R s A\ S i B, 3 e UK K
module B4 RO 1, %02, %03, ...);
> e 0 MBS, Bi&it BBk S5 BRA NS mA R Hw O
EE5EGIH, EREIEENIM—NEGTE, 2RI UERIMIS
(AEEHRENER) , 2 MmO22ZEA “"58.

2. 1/OViBH
> FEH /O B A SR 75 B BB O 2 X 3% D BBl i, S
A (input) . #H Coutput) FIXE (inout) .
input ¥{HO1, A2, ¥{[HES, ...;
output %M1, ¥HE2, A3, ...;
inout ¥gH1, ¥wHE2, WwHE3, ...;

(0]

U> sz L. OWIFAL B35 & T 44 BT A

H&ERHZRAFAFTHE!

it E TR AR

[QOE0] =t d0[3:0] y[3:0] 3:0] y[3:0] Y50
[A[E0] = d1[3:0] BO 41[3:0]
lowmux finalmux
o mux2
@Eo——L2 doj3:0] y3:0]
aaEo] —>—L8 g1[3.0]
highmux
it E TR AR 92
3.1 Verilog HDLigti& —— Verilog HDLAEHk#g4544

93
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3.1 Verilog HDL#Ei&x —— Verilog HDLARR&94E#

3. REREFY
> 5 SR B RIR I v BRI D RE R T, BT B0 5 BB
RELL K R H B o

> EEHERAREESR 4 (wire) « FF4 (reg) . BA
(integer) « SE% (real) FEF[E (time) ZERE,

4. ThRed

> DREHER 2 Verilog HDLRE P i B EE S, ARMER Bt
BEERE  FR 45 H AR SR 1 TR 2 380 R, FEHLBR B S T84
P ER LB A5 4 o

> DhEERIR T L Hassigni&a). JofEHIfL C(instantiate) . always
PBEAFTEREI, EHIEHEX SRR SRR
B,

it E TR AR

94

3.1 Verilog HDL#EiXx —— Verilog HDLAEMR 49254

*FEVerilog BB 3T 7 ¥E AT USRI B g )32 35 Th R -
@ Hassign &R :
'on B
assignXx=(b &~c); HETH
@ HcfFBIH (instantiate)

IR T R

0) % vEL: JTABIMLERR I F Verilog HDLAR A T4
B B 2 TR RE SO SEH T 5

w2 TOABLBRRE T TGRSR TR FIAL ;

o WE3: BT AR ET VRS D EAER, WaEA
BT A0 D 5 REHMAZ
TeIFHISEBIAEIRYE -

;ﬁ-ﬂiufitkw

95




3.1 Verilog HDL#Ei&x —— Verilog HDLARR&94E#

® H “always” HiEH]
always @(posedge clk) // &2 4 B BRI HAT —HR A TEH)
begin
ifload)  out = data; Il RS T E SR
else out =data + 1 + cin; // in1it%
end

Q)
(0 =&l “always” 3kiE&)F A THRRNFZH, LTH
RASEHE,
“E2: “always” RTAZHFERRREAZEXZ, &
Hif-elsei& ) Hcasei& ).
»iE3:  “always” 3iE4) Hassignig 4] L PATH,
assigni® 8] — X A “always” RiE & 4!

N

it E TR AR
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3.1 Verilog HDLA#%iX —— Verilog HDLAZE&y4EH)
* Verilog HDLFR 7K =F A 75 =

Gify - AR R M HEATR, EVHEA R R 7T

(Structur  HRXETHZ BHKEERR

a) Wik - BFCERMHAAE, @ﬁnz&mﬁ%z&zﬁmﬁﬁv
!

\ I
TH > X B IZ AR D) RERIR , R R BT LB
| (Behaviou = TEFIMBEILA: AKX ETTfE 2 [0 HIER KRR

ra) #id > BTREXINFEHRTE, BERER. HEEMEGHE

BB IS SR
BIER
(Data
Flow) #id

it E TR AR

f-
\

> RAFFLBEER
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3.1 Verilog HDL#Ei&x —— Verilog HDLARIR &9 4E#4

< Verilog HDLIEER AR ((NUERH TE2EEAHER)
module <TRZAEHLZ > (< AR HIFOFIE>) ; ¥ 172 X

output % Hi i D1 511K s N
input #0381 5115
I (1) 1 assigni&f) e B E ) RE e .
it EERRIEY
assign < RE 54> =REX ; -IJJE‘F:%M*L
11 (2) fEHalwaysik e S ThRE
always @ (<BURf5 S RIER>)
begin
I FERAETE )
IifiEH]
llcaseiEHh)
IIwhile,repeat, for fE ¥ &)
[ltask,functionifd F
end

S E LR AR 98

3.1 Verilog HDLAEiA —— Verilog HDLAREME &Y 2EH

< Verilog HDLAR R RYIRIR (45

Il (3) i
<module_name > < instance_name > (<port_list>); // #HRITHHIL
<gate_type_keyword> < instance_name > (<port_list>); // ['17o/E54k

endmodule
BT L
ST A4

v K=




FoEy AT HE

—. ZEITEE
—. ARAE
=. Verilog HDL4T4R

il Verilog HDLAER

25 Verilog HDL BYif3%

3. Verilog HDL# Hi&H]

4. REHBEHFVerilog HDLAEL
M. FEAHEZHEMAB

1. EHBITHE
2. CRIERBRIEE
3.  ZEREESR
it E TR AR 100

- =
3.2 Verilog HDL&y#E#% —— O Ffrk

< Verilog HDLYFFE P i 25 B R/F 43 B RN RE -5 T4 R

< WERSEESAR. TR, BERF (SERD - B
FRBE. PR RRBTE.

—. FHHFMER

< Verilog HDLIZ HfFEIEZH . Tab, BITRB RS . =
AR MRARHIALEFR RS, GiFFEET RS2

IR RE B AR, mIRIRRR TR A . R
G AT BRI K
MTEHEBRRMS (BASHD) s, mRIAIRITER.

>EERER TR, RGN, SERW DSBS, EEfIA g
IKE.

it E TR AR 101
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3.2 Verilog HDL&EE —— #3

- £

o EHHOFEEE. x GRAD iz (B E. A%k, £
< B AR HIR AR

» B (bEB) | wEEEH s
- B (D) %Yﬁ%ﬂﬂ:%‘ =
> TSRS (hEkH) ; _: /4%%
> )\ (03RO . /\J’_
B 3F R KT X # 9 = 4l
AL <EHFF> <K F> | mEHRIEFX 8’b11000101.8 ’hc5
<HH|HFF> <HF> B BAAR, MALTE HAE | heb
Rukz, £U324
< F> B BB A+ atHl, 425 | 197
BRiAH 324

<o 31X BT FEFR N B — RO B
CBHAERBRTULSEH, MLHBM
TR ERARATLRAH

AL T T S 102

I
3.2 Verilog HDL#§#E sk —— F#k —— xfazfh

e xFz{E
PXBARNEME, 2R E M,
> x MR M 3 I SO T i Bk i) ——
= x (Hz) P RFLALIX (82
= 7B )\HEHIPRRIMLHIX (BR2)
= A ANEEEIRARRMLEIX (H2)

“? 7 RzMIA—MBIAS, BlfEcaseiBA)PHH? RrmbHAz
[#4]2.17 1 casez (select)
4’b???1: out = a;
4’b??17: out = b;
4’b?1??: out=c;
4’b1?7??: out = d;

; endcase
> fi¥
> AR —NMES, NRSHE, ABEERSNZAEH 3
HIFME

> fl: -8'd5 //-5HIRME, =8'b11111011

AL T T S 103




3.2 Verilog HDL#i9#k —— ##% —— %% (Real)
& SEHL PR PP RN

> TRERRRZE
= 2.0, 5678, 0.1 &
=2 A, NEUR P ER 6 A0 7

> REEi- ok
= 43 5.1e2 Il ZF-435.1x102=43510
= 5E-4 11 F5x104=0.0005, e5EFHF

& SEHCHE T Y & A B AR IR A
[5]) 42.446, 42.45 [[FiEE B BFERAL2
92.5, 92.699 /IFEHEH ABHHRZI3
-15.62, -25.26 /& #EH AL HIK-16, -25

> FRI&Z " THREAEERREHAKT PR, ARG TiEH;
EHFHFINFATERRTHE, LREALEETEARHL.

AL T T S 104

-
3.2 Verilog HDL&ia %k —— S &£ &

=. Ffre

PR B R AN SRR TITEZRFY, PRESITHE.

S EHFENER—EHXER, REEEERKER

>%]: “INTERNAL ERROR”, “this is an example for Verilog HDL”

SERFBEEBRERAES (Wsdisplay. $monitor) FERNZRE,
FRE R ETREE A ET S, WU HTE—#F
S PR ERIETIRE. BB ERE

[ %11 $display($time,,,”a=%h b=%h c=%h”,a,b,c);
Il BARHEMERE, 2385 BRa=xx b=xx c=xx

& PREBEBTFregBidg,  [H1] reg[8*12:1] stringvar;

T JE Yo% 2R A i
AT Ll8. stringvar = “Hello world!”;
end

AL T T S 105
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3.2 Verilog HDL&i8 ik —— #7124

M9, pRIRARF

> AEATR Verilog HDL#E & #iE 63t R AREI % F k7%, X
NEFERRAFPHS. RARFTEHFE. KF. TRUEFSHF
S AR

CWPFECML ERE., HO%. BRE. BRE. LHLE.

& 8 SUPRRRF I R A7 AR
@ HERFUMRF IR TRIE, PRREHFHSTHS!

Q@ FREABEZ T10244 .
QP NEES Y NETIR
@ AEEXRBETFA!
< BERBF: o NEERBE:
> A 99 7 > 123a
> Reset > $data
> 54MHz_Clock$ » module
» Module » Tseg.v
» out*  IINAHFEE IR
AL T T eTy 06

- e
3.2 Verilog HDL# ik —— #4%

fi. REF

o KEE (RBEF) —Verilog HDLESEE X IFHIBIN,
FIRUHRTE S G4 BE T X Verilog HDLIRHER ] T
4 (fmand, not, or, buf) .

< BARBEETMH NS F e X!

n:  always, assign, begin, case, casex, else, end,

endmodule , for, function, if, input, module, output,

repeat, table, time, while, wire

< Verilog -1995[) 487 974 (JLEAME) , Verilog-2001
B in 754N k1024

AL T T S 107




3.2 Verilog HDL#)i8sk —— B EFREKEX

Ny BERRFER

< B EFEARAH B, = Verilog HDLFZ X8 2555,

Bk BRI R (BPRMER) BATRE WEE,
B3| —ABE,

SIBHAFE D) Heor 4 OR: & BEBHERERHA L 3K
> HARBHR > B H B E—H—AMREN
> RIS BEE , BB~ %R
> RREHRF BHYE, BAIEHA
> SHEHR > W H BB — AR
> A BR., X%, SHBEY, &
> SAHBERE BEER (BBEIES .
> R B ER BEH (BIAEURSN
> BAEER > = HBEF—E A RER
> P E R SPEER

S E LR AR 108

-
3.2 Verilog HDL#idsk — ZHEFREARX — EREEH

<« W HIBHEAF FAREBFH e
+ A
- A
* x
/ R
% KA

< BHATEEREEHEN, &RERE/NEES, REEEE !
o SRAEED SR — N5 — AN MR E BRI YRR A R
(BSR4 BEA, BER0MNIY N ERIEHE;
< REGEHE G R ARSI BUE — MEERR RS AL
[5]) -11%3 &8 HK-2
< ITHEARBHER, HERBRESCIAEME, NBAERE A,

S E LR AR 109




e
3.2 Verilog HDL&4#8 ik — B HAFREARX —BHE LK

S BHREBEEFEECRBREREAEMRERE (ZE1. BH0E
NEME) -
>IEZHRIESBA N R E(LDL);
> RN R (1D0);
>N 2 IR E SN 4’bxx00, MK BRAHER (WTRENZE, WA
BEAIER) (EA1bx); HAbxx11#IAARE (iEX1bl, K
HEEERIEFR) . ERERR

o f6

[1]] #A=4'b0000, B=4’b0101 &&(MH) 1&*#5
W 1A=1’b1, A&&B=1’b0, A||B=1’b1. |32 H) F AR,
I(38) F 4

< HATERBHEHLERAH RE (H1K0%Kx) !

D.:. o R BT —4, A BN — ARk R A T

it E TR AR 110

A ]
3.2 Verilog HDL#9# ik — ZEHFHAREKN —11E FHF

{518 A e
FHERE - Bela TR

& Bete

B & A | AL 2
{ A Beta f &
A, A | EERS

& ALIBSARF BN H 18 ST BRSPS A DAL 2
HTRHEE. EeHHLERERIEHAHAMF.

* WAANFKERBAEECET AN, K B34 5,
Br gD B B AE R AL ORI S

[%]] #A=5b11001, B =3’b101,
MA&B = (5b11001) & (5’b00101) =5’b00001

it E TR AR 111
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3.2 Verilog HDLA§#k — BEMARAX — £ABEK

o NEHEER P v T
. e NF
<o PSR TR RAE SO AT LR < ‘
A | FEET
A% g R AR > xF

o BEER N KIZEMEIR0EX. XRBEN, HFEHKXRNE,
MIRFEMER L FRRHKE, WREMERO; EHIFBRIEBONAEMEX,
MR EME KX, Rangs REBRIN.

< B RRRBERNELAAEF .

< REBEFIMAERETERZER.

[%1]1 a<size-1 ZFT: a<(size-1)

size - ( ) AFEET: <a

EEhEEHE AREHER

AL T T S 112

3.2 Verilog HDL&#a ik — B HEF R AR X — FMHEEH

* M HBHEF FHBHH| Ak
= | #F

I= RET
=== é%‘

Quartus 11 R & #! %{ I== eF

< BHEEE R A LB B E 15008k .
< FIARNSEBERRER AR
< ===MI==BEFEH Tcase®RERMHAT, XA “caseZx
BEF” .
o F T A () S5 A=) KAl
> R ETEEAN, AAARERLAREAFERTHL, HEELE
Hxxz, MLERAX.
> BRASFERFSN, EANBERNHEEH R LTL—K (R
Z1, XERO0, XFAX, XFERAz) WMLERAH1; TR HO0.
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3.2 Verilog HDL&9#)ik — B HHRERER — BREELS

o B - =
T i
SEREU S, | [
BENZRE -, BHERIERE -& B3k Rz
AR o | % b an
wmweEwmgm | ol B
T I B o

< NN RESGHT IS S E, B R R ER W B IRAL S 3B AdkAT
5. #. 53 . SFEFEHE, BRESEERSE=AITHRANE
H, KKK, EEREN.

& B H G RAA AL — 3 2.
[#] 1 reg[3:0] a;

b=la; 53T b =((a[0]| a[1]) | a(2)) | a[3]

[#12.18] #%A=8b11010001, N& A =0 (ZES5%HEH+H, R
FAFHEE SN, ERA AR ; A=1 (EREGREEH,
REAFRIEE AN, R4 H0) .

it E TR AR

114
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3.2 Verilog HDL#78 ik — B HAFBAEX — B2 EH

< B HIBHRF BAxiE B AT ek
S HEHATBATERNW T >> ##
<< E#

< BB A>>n B A<<n
BEERAEBREBAL, RN HAnNOEANE H . R
BAES AL FAER !
[#]]1 4°p1001>>3 K14 H=4b0001; 4°b1001>>4[1145 5H= 4°b0000
4’b1001<<1H45 5= 4°p0010;  4°b1001<<2/H1%5H=4"b010/|;

1<<6 =32’b00...01000000 ERBK¥IE
2T %!

U e Ty ] ﬂ

TR ERAERER AR A"

115

it E TR AR
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3.2 Verilog HDL#i8sk — B HEFRERAX — &M EEH

*=HBHEM

R b by 1 % %}’%'ﬁ:ﬁj\-, E%Ey‘i
o T BRI RS e AR B H
CEHEEFAN? - A X 26944,

R e - g R kR

[5]] #3EiEFES$assign out = sel? inl:in0;
MUX

inl
out

in0 " sel=1kout=in1; J

sel=08fout=in0

sel

I R IARE 116

3.2 Verilog HDL&478 ik — B AFREREX — otz BN

s RBFBEE AT { )
* FIFHFAREN BB ML AHBER, Br—EHE
2.

e (FSIRILEL, F52MF L, ... » A5 S HIFEJLALY

>BIMEBAT EME AN, PR A S ARNBHEE M.

[412.19 1 output [3:0] sum; AT
output cout; I1BEAL 5y
input[3:0] ina,inb;
input cin;

assign {cout,sum} = ina +inb +cin; /AL 5EARFIBEAE—E
NPT IR EMH, SAEEERAEE
[12.20 1 {3{a,b[3:0]} }
={{a,b[3],b[2],b[1],b[0]}, {a,b[3],b[2],b[1],b[O]}, {a,b[3],b[2],b[1],b[O]}}

oI AR 117




3.2 Verilog IDL&#E — BEAFRAEREXN —ZAFHRLEK

% 3 R H HIL

FAAE, FALR ] = &
B
KB RA 1 %

A “HBRAER, REE
e = BTk, R
* FEHAF < <= > >= = e
%’:‘f\i;ﬂ:/ﬁ: == |l= === |== )ﬂ%?*ﬁ%ﬂﬁﬁ%
45 WA AT & ~& AR

N A~ [#1 (a>b)&&(b>c)
| ~| (a= =b)||(x= =)
S hiE F A ?:
it E TR AR 118

- e
3.2 Verilog HDL#9393 — Verilog HDL#&3E* £ — ¥ &

4. Verilog HDLEER %
< VeriIoggDL&%ﬁ%%#E‘Jﬂ KBRS ERBRENES, OBRTEFEE
(L ¥&
> EBARTFR—MEEAZ R, —REREFEsE L. Aparameter
KEX—MIEFF, RBE-ANEER, HMAFFSHEHparameterF &
\ parameter WEA1 = REXK, HEHA2 = RZEN, ..., FEEn = K&K ‘
»parameter W EE X RBE, WELEAF 2 XWHnRR, Ri&

BN T EBKIE.
FANRIEE A RA L BIA E A, R A& ST e E
XA HE!

>parameter ¥ & HKE EER AL EEE. YEFFHEZL

iﬁhgﬂi FIMRAREEN, BiUHparameters &¥RE X —ETEH ,
X

>parameter ¥ &RAHE], HE X REREHRAFHR.

[#]]1 parameter addrwidth = 16;
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3.2 Verilog HDL#&3%3% — Verilog HDL¥3E % — £ &

(2) &
SRR, HETJUBERRE, RATE.
< HEIERBF19M, EHIE3IM:

>R A (nets type)

> HHERR (register type )

>$ 4 (memory type)

SHEBIERR: largeB!. mediumZl,
scalared®!, small®, timeZ&!, tri
. trio&, tril®, triand&!, trior
74, trireg®. vectored®!., wand®,
worFl %

R R ARE 120

3.2 Verilog HDL#id% — Verilog HDL# 3B+ % — X &

l.nets# ¥ ¥

o MERIATE (netsBIAFR) REIHERLMERARKTL
MK E,

< — R SR B X B S M B 2R .

< BEMEHTR: ELEWBRPRKIERED—/NTnM
ERIELER KBy 3%, BRF assigniE A% HE

< HHFnets B &

> wire, tri: E&RH (FHHIRE—B) , WEE

> wor, trior: EHKEFHRESR (BHEIIE B0

> wand, triand: BEL5RHESL (BEINE—F0

> tril, tri0: b3 eBEFA R Hr A

> supplyl, supplyO: HJR (1) fii GEHO) , AIEs

oI AR 121
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3.2 Verilog HDL#933% — Verilog HDL##EHN £ — X &
swireZAA R

> BHARnets R, ¥R UassioniBAMENL A BHRES

> BEER e N i AR S 2R S wire Bl ——Z 0\ i HBHE SR
DU SRR AR, A/ 55 Awire X

> ATABUE TR A, B “assign” 5 )AL To ik i

BN wire BRL1LERL2, .. HREN
[4]] KA aRESwire R ED

input a;

wire b; I* i K. FHAoutputfs S, N
Rl hwireBIARE, bR */

assign b=a; //%4aZBikif, bILEIREZ 224k

it E TR AR
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I
3.2 Verilog HDL&id3% — Verilog HDL#k3E % — & &
wirel 6 & (&)

DL A LA IR BRI bR E
PRI T EFRAFE. NEREEEX :

[MSB : LSB] /* MSB(Most Significant Bit, B&A AL »
LSB (Least Significant Bit, BAEHERAL) */

Gaep | wircln10 BRALEELL, . EREM,

Hwireln:l]| ERHLERAL, .. BREM,

FHBE am

Br3E N | L%ﬁ]
[5]) wireBl &

wire[7:0] in,out;

assign out=in; /&S HINMERSESES LIAMEER,

it E TR AR
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3.2 Verilog HDL#93d3% — Verilog HDL&3E % — £ &

2. register R &

CHFHEITE (register B E) WM EFRERFEHM
BT (iR, FAH%) FHRRREEIGEA
(4w initial, always, task, function) WHIIEEES .

5 F Wregister B4 25 &

>reg: HRBMER. FHE, TLHE

>integer: 32ML WA SHBIRE, WikE

>real: 640 FF S EHRDRE, RRLHHFAER ATHE

Cxtime: ERFSHEZER, T X5 KA S A
g
i P

SR RARE 124

3.2 Verilog HDL#34 % — Verilog HDL# ¥t % — £ &

register B2 & Hnets B E KX F @

(D < register® X FF ZHOA AL, F+ALAEREH

TRAL AT — BRI RAA.

< register® & 5408 1T A2 RAA 5 4 AR ! AR
i@ itassigniE &) AL !

% nets® & FobMBitassigniE & E[L! et
AR IRAE 75 6) BKAE !

< fZalways. initial. task. function%iff23k A&k
BRAL 09845 5 9 2 X kregister & | )

Nl

SR RARE 125
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3.2 Verilog HDL#4i53%k — Verilog HDL¥EX & — X &

SregRIE
>reg IR ERBFRATFMR SIS, HHTRENESHRHR,
RBREANTAERETR.
>ERESBERFHERENES, FHERRMESE GEMER) , H
A—ERafReE (BTURAAEEEYS, B TPMEN) !
BN reg REALEELD, ... . BEBLN,
cregBlmE (B4
reg[n-1:0] X EZ1ZEZ2, ... ZEZm;
W reg[n:l] ZEZ1LZRR2, ... BTEEM;

[#5] reg[4:1] regc,regd; /lregc,regd y4frsEKiregBim &
reg[0:7] data; /BALFAREIZR, BEANNMED, BKERAIET
>l B R BSRHZ M ER B (BIBED

data=8’b00000000; data[5:3]=3’B111; data[7]=1;

it E TR AR 126

3.2 Verilog HDL#53% — Verilog HDLE#EM % — E &
reg BB A Rl Rk 2% A4 638 HE 2545
(5] fERBhis il R Balways3d, A (4] Bk, Freg®
reg B B A B & 5 BERAERNGER
module rwi(clk, d, outl); module rw2(clk, d, outl);
input clk, d; input clk, d;
output outl; output outl;
always @(posedge clk) /[t & always @(d) [/ ¥ S
outl <= d; outl <=d;
endmodule endmodule
clk BUFF
d outl d + outl
DFF
it E TR AR 127




FoEy AT HE
peiz A WLEN
A RAE
Verilog HDL448
il Verilog HDLAER
2 Verilog HDL K
3. Verilog HDL# B & A]
4. REHBEHFVerilog HDLAEL
M. EAHAEEHEIBMR

l

T

1. EHBITHE
2. CRIERBRIEE
3. ZREESR
s i 128

P
3.3 Verilog HDL'F A& 4

—. &M FEHIES

. BRAEE S

. FHiEE)

. YERIES

v 35 8] IR AT S FHATHAT

MM

< 35 &) Z MR Verilog HDLAZ B R 4k 1) 6438 4.

< Verilog HDL#43& &) &35IRAE3E ) . FHiEa) . EZRiE4) .
M ERIE AR ERLEESG (ARERFET ) FXH,
H—RiE 8 X QI IUFFRF B35 4) .

o A3 6) B TR HATIES), A LiE8) BT HHATHATIES

s i 129
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3.3 Verilog HDL& /% 4]

NETREER
REED HEEREEN
HEREREEA
HuEq begin_endiEf)
fork_joini&f] Quartus IR E
%&AMER) if elsei®&f)
caseizf]
foreverigfj
EFHER repeatigfl
whilei&f]
forigA]
initiali&a] Quartus A
M FERER) alwaysi&Hf)
taskiEf)
functionigf)
‘defineiffy
T HEEA ‘includeiff] Quartus IR ¥
‘timescalei&f) Quartus IASZHE

AL T T S 130

- =
3.3 Verilog HDL& i i& &) — 44 7 9135 4] — alwayski& 4)
—. BMERHIEY
CEAEMR ISR, HAELIERFHE, Verilog
HDL $4EAT S A2 BR AR R K E M B OB P, &M ERE

&) 5~ AFF:
>initiali& 8 —% A T A ¥ &K Fehdsit, B EHAPTFT—K
>alwaysig é) I ELIAT, ABGHALR
>taskig ) —RA FTRXAES, TERFERFH—LXE LA

>functioni& 4] AT A B, TEEFEETH—LRZLAA

1. always¥igf]
< BE—AFE—NULKERESD (W SEREED. %A
ZMBARNBERERNS) , EHESTHEERES, EErid
THREPIT.
< alwaysHUE ¥ H iR &4
mn < fEalwaysHRHHIRMEN N AERregister & .
& M E—FFHRERHERIT, APITERPEE—ME
], 288 alwaysHRIGFFL#AT .

AL T T S 131
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3.3 Verilog HDL# fil #& &) — 4&#) 5 B4 3% &) — alwaysiki& &)

always @G5 RER)
begin
I S FRRAETEA;
B8 /I ifiEH], casei&f];
Il forigHf], whileigf], repeatigfy;
/[ tasti&HA]. functioni&f];

nd
,mii£ r
whiht
a\Wa\/S{:&‘ il
r_— 1&93\1 : V.
-z /\I_ glzvﬁﬁ;??sg@%(posedge clk or
HAR B negedge reset)
always @ (posedge clk) begin
q=q+1; ) if(ireset) q=0; IRBEZ
always @ (negedge reset) else q=q+1;
q=0; end
I E AL TR 132

-
3.3 Verilog HDL¥ A #& &) — 454 7 BA3% &) — initiali& 4]
2. initiali& 4]
SinitialiE g R @ GAEF AL idA2iEd), BF Ak EHgs T
A X HF. initial3k A 643E S AAPAT— K.
[#12.26] & EHITHIUEAL .

- parameter size=16;
(Ee nitial reg[3:0] addr;
: reg regl;
ERL; reg[7:0] memory[0:15];
HR2; initial
...... begin
BEAIn; regl = 0;
for(addr=0;addr<size;addr=addr+1);
memory[addr]=0;

end

RE

< ENERIPHRENT SR EHAT YL
o PR P AR BETE (MSHMES) A RBRGRES.

it E TR AR 133
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3.3 Verilog HDL'# il & 6] — 464 & 9138 4] — taski&4)
3. taskiE 4

< taskiZ &) IR m A P XS, 5 MELETPHTES, A
REBTRERERES, FTABAERIIRESAR.

S BRFERBAIZIAMETHAT—BEBEE M BEEZALR (A SN E
HEFE) B, BRAESEMN.

o HEA RS R B TR MR, BT BREUMES
BB BRI B R, REGTHERAT, R AETFEK.

I agamusnsl

task <fE%%>;
HEFSHENY B4 O 7 A
BRI HER],
SEPZ T RE TR
endtask PSS
FRXF llerd
BB | [<Esss oD, T A
it E TR AR 134

]
3.3 Verilog HDLF Fl i% &) — &4 % 9% &) — taskiZ 4)
taski® 6) 12 B i &E ER

E1: E5EXE5RAMLAE—/moduletsr !
E2: ESHORARE, TR EM o LHER, B L
Fh AR LREES LT HII0OK E4—5!

E3: —AMESFT AR A eSS AR,

(511 £S5 e X 5.

S EX .
task my_task; 5% A

input a,b; | my_task (V,w,x,y,2); |
inout c;
output d,e;

------ > HMELEIN, HEHv. wil
<TEH)>  IPATAES TAEARLAES XEARBERS Ta. b

...... %ﬂC;
¢ =fool; 5 S
_ ! i . > YELSTRE, FMbET
dion RIS c. OB T, yHz.

d’; endtask 135




3.3 Verilog HDL#% fl #% &) — 454 5 #A3% &) — functioni® 4)

4. functioni&4)

< functioniZ 8] AR ZX B, HHEHNANRERTEG—ANAFEREX
W8, ROAEEAET . E T AR L ERIRE —E a3tk

B EARE AR, BEEAEETAM, LARRBEEERERSA
B BB L N AARS AR, RIS RBEAER — AN Z L 5HA!

BRENE3 m%mm<ﬁﬁﬁ&ﬁ KEPLIA> M4 ;
=y &M; R = 145
R A6 A input JAERZRRE X reg® % 4%
fhiEA] s
endfynction

5 B4 S 49
WARES A
BERE  <Ess> («RBRL>, <kBR2>, ...

it E TR AR 136

3.3 Verilog HDL# il #& &) — 44 5 B 3& 4 — functioniZ )
functioni® &) 254

R B 22 A B AR TR AR AR EL A AR 38 L h AE g 3, &w‘%)ﬂ —R
B, ARY FRERBRGEAN, AFRAE QT HLE

[412.291 7P & o —ANBAL LRI -h b ORI AL AT T3
function[3:0] get0; //B XH O
input [7:0] x; —— Aif%r)\zti
reg[3:0] count; integerT;
begin count=0;
for(i=0;i<=7;i=i+1) /HEFFZ X x4 —AL
if(x[i]==1°b0) count=count+1;

Qet0 = count; /EHE B4k FRAA L R B FD 4 O PR T e
end
m%%ﬁsjﬁf

function
SR BHEHMANLE |
assign number = getO(réga); //%+ &R

| B 500 RSB B HA A A B RE R T R R E A

it E TR AR 137
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3.3 Verilog HDL'# /A & &) — MAA&#% &) — 11 R AUKAE 5 4)

=. BMEiE4

“IRIETEA) 7> A 33K:
1. METBETER (ImfFe)

EABEITRET (T, ITRAL ITHA2, .., [THAN); |

> FAIBE | TRE R Verilog HDLTRE X K247, afE
and. or. not. xor. nand. nor&; BEFEINF NP
BB B RmAES.

> B, Efa. by oy d X4 ARy hE K-S 3ETTHIN
TR MEFER Knand (y,a,b,c,d);
ZiEA Hassigny = ! (a && b && ¢ && d); &%

it E TR AR 138

I
3.3 Verilog HDL A i& 6] — WA 3% 6] — % 4 RAE 5 4)

2. HELER{EEAR (assigniEh))
FATFstwireBAE R, AR 4B AR e —.
assign IREER = RERX,

> [651] sAN53E
assigny =!(@é&&b && c && d);
> EEREEAR =" SHUNRERN ZEwire AR E .,
> EPITH, WHyRRLEREMAa. by c. dRARLTTR,
RBRT {5 BARIA R E S .

[5]] 23612 BR i FE2%

module mux2_1(out,a,b,sel);
input a,b,sel; output out; i BiBESRAhwireRIZ &
assign out =( sel==0) ? a:b; //F'sel}0, Wout=a; &HWout=b
endmodule

it E TR AR 139




I
3.3 Verilog HDL# /& 6) — M4t & 6) — T2 MEAE 15 4)
3. IRWREER
HFxXfreg I ERE, SEBRMEERHIAEntialMalwaysH
BRI, FARMRETT:

>FHZE (blocking) BEHFR: BREFMFSH=, Wb=a;

RERE = RIER; |

»3EfEZE (non-blocking) WETTR: BAERFS A<=, Wb<=a;

TREZER <= RER,

140

it E TR AR

F LR KA L [ A 4G X A

(1) JEPFHERE S X
always @(posedge clk)

begin "

¢ <=b;

end (GFEEEE & DFF
REERM AT
RIS RA |

400.0 ns 480.0 ns 560.0 ns B40,

| J

S T —
@3 c | S B N L
> CHYJE b #g{EE B —/ B4 A #A !

> BHRAK B EBRAEIES, WAL R R RIRAE.

> 3% &R P EMRAEIE &) SATHAT! 1

o St IR




e
IR L R B XA (4)

(2) FHEBRMEG R
always @(posedge clk)

begin clk b
b =a; - —
c =b;

end a
FHL 2 6K B DFF

&) 45 R B 3k TR
TRABRAE !

G0.0 ns 160.0 ns 240.0 ns 320.0 ns 4000 ns 4800 ns S60.0 ns
100. 478 nz

- ]

LS I P O O SO S [

; — u

¢ cHyE Ebayfa—4% !

¢ E—ARIEGT, WoRA S FEEBLEES, A&
WA 35 8) BH R AW, J& @ 835 8 SR R PAT, %
BALET —#, BEsbARA RS X,

¢ % FEBALE 4) T AT

g F AL
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3.3 Verilog HDL# & &) — &AH3E4) — if-elsei®Ed)

CAVARRNA P35 4), R “always”sk i !

s FFAHZ
RA AN Z
1. if-elsei&f]
o HEMBEMRBHL, RBHEHNER (EBE) REH
T MR ERIEZ —.
< if-elseiBAIE3MEN, BAS5CESHHIf-elseiBEaZL
>HF “RiER” ABERERBKARIER, H—MHEE.
>EFIEAMME RO Bix. Bz, WACKERY “|” ; HAHL W
g_&%ﬁ (‘E)} o
>PATRBAW A, W hE4a); AN —EEH “begin_end”
BAHEER, BR—NREEHREL.

D%ﬁ%@éy‘ﬁbﬁﬁ: if-elsei® &) facaseiz 4]; T

it E TR AR
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3.3 Verilog HDL'F Al #& &) — #A4F#& &) — if-elsei& )
if-elsei® &) 9 &= F X
HRL GEBEIREa) . AR3 (ZEHREF
if (B BAL HIFERD
S ERBRNIFE . if RiER1) BAIL
A2 (CERRRIFERD else if (RIEA2) BHI2;

if (RIER1) BHL; else if (RiER3) BEH3;
else EA)2;
else EAIN;

< else TRINBEAENTERIRMMER, BRIf
EAIK—B2, DAEIEX !

* A —EHARREA[MET R, W

>if(expression) & [F] Fif(expression = = 1)
>if(! expression) % [F] Fif(expression ! = 1)

it E TR AR

ET AR
SfE, BATR
B
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3.3 Verilog HDL# & &) — &AH3&4) — casei& 4

2. caseiEf)

i/
et BB ©
£ A F R \\%igxnmﬁﬁ =
e U F

o BB TR R SUTR B

o ThRE: LRAREA D EEBRRNEN, &
F—A GRHD EERARIE. 5T A0
M (IR, MIEREE. RAN. ShBmE
BE&FEE) !

caseigh] ‘?o 5
BI3FP R

case | casez ‘ casex

caseil 7] Hif-elseifs

A AR HNE?

145

it E TR AR
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3.3 Verilog HDL% 3% &) — 434 — casei& )

casei’ &) B35 E A& XN

case (BUBRRIEF)
f61: AL,
f62: $EH]2;

fEn: EANn;
default: ¥&AIn+1;
endcase

AR
PR CHBERX” XA “EHREX” , BFERFAHEHGE
THk s, YA 3ANMETH, TAASHESECMNEER K
> [#]]1 case({D3,D2,D1,D0})
PAEIENMR A 5 R EX, AEFAETFHEARRSEIET, Bk
S ARH FEREX,
>default RTH T X, —A casei&s) 2 Rt —/Ndefault3 !
PAE1~EnS AL RAE, FEUNFE.
PAAIEN AT SAAF, BB EAXETHR.

St E TR ARE 146

P
3.3 Verilog HDL'F A& 4] — #R3RiE4)

< PR AU R ORI AT . AR
> fOr A — A AP SRR AL, AP Bk AR 5T
AT
= (D SEHMBF R ZRBYIE.
= () HRBAPAT &M, HABRUWKLIER: FHE, WPATEEHE
AjE, #BE (3D P,
= (3) BEEHTENME, REE (2 F.

> repeatid Al —ELPIT —KIBAINIK

> whileiBA—PIT — K IBHEBFENLBAHL . HRAWE
HFPITEMHRERXEBTANE, FHE, WIHATEEBIERSRE
R, HIEZAHRERANE; EANE, MEBFHERT—K
WAL PAT !

> foreveri&f]—L MR ELHBATIER], W disablei®& ) !
Z FZEinitialdd, DA R 20 B B s

it E TR AR 147




3.3 Verilog HDL® Al #& &) — #&3Ri&4) — forig 4)

1. fori&é)

Thee: —BARMERER, RF FEEDZREORERMIIT.

SfEBEY for (RERLEBR2EEAI) B |

for (TEFFIRET = VIME; TEIFIRET < 2&4H; TE3FIRET =

PEIRIRET + BKAE)
ECARNPES begin $4TiEA]; end

| foriE A HawhileiEA fajis ! i 4B

A HforfEIRTFEaHATRS, EHRECMFAME. N —RIEHFH
TZAr (BEE—R) , MUIRERERX2 FEFRITERHE
HEAR (0. xBRz2) , WAZHBHIER. MAES—XERHITZ
Ja, HREMTEHRERIE.

AL T T S 148

3.3 Verilog HDL# F 3% 6] — J&3RiE &) — foriz &)
foriZ &) 45

[%12.34] HforiEt#RI7 N TZRRES: HBIEAN (F4N) BHR
=, MRHED.

module vote7 ( pass,vote );
output pass;
input [6:0] vote;
reg[2:0]sum;  /sumAregBi &, FHTFS&THRE AL
integer i; I P53 &

reg pass;

aliays @(vote) KAFEEZAA L |
egin
Ssum=3h000;_____________ /[sum#¥J{E A0

+ for (i = 0;i<=6;i = i+1) HforiEAy
L__if(vote[i]) _sum = sum+1; IREH NSBRREE, W) sumpnl
if(sum >=3°d4)  pass =1’b 1; //ERBILANEE R, WFRPGET
else pass =1’b 0;
end
endmodule

AL

TR I EET
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3.3 Verilog HDL# Fl#% &) — #A3R3&4) — repeatiZ ¢)

PR Ko ! -
— pxATH

it 8!
ST W R R T TS R prsal—
MU T BT I U E B R MR 2 AR (2
=, EREH0. xHz, WRSEEHIT

2. repeati& &)

58 ‘repeat (EF Ik FRkER) A ‘

repeat (TEFREFRER)
B begin

@ﬁ%ﬂ%%%ﬁ&ﬂ ]

R R ARE 150

- =

3.3 Verilog HDL% 358 — #&3Ri&8) — whilei& &)

3. whilei& 4

< WRE: ALAMEHPIT —EARELER. REEFPITEAERERNNE,
M E AR ER AT

o H: HAEHAWEAPITERMEREIARETNE. HEHE, WPATFHEL
BASEAY; REEEELAMBAPITEMFRERARGTIE, HHE
, BPAT—WEEMER; kAR, BRFHRERANE.

while (EBFFHIT 4 1+ Ri&) whie#d
B begin S &% P
...... )
end T 1391@‘?\1——
LBRABRRBIATEM AL XRT AR, EXAHL, NEEHEY
—RETAHBAT!

2EPATIEO T, A —FEAERARPAT A R LK EE 4]
3.whilei® & RA S A3 A FH#E4 (BP@ (posedge clock) ) B
F T 424~

R R AR 151




|
3.3 Verilog HDL'% 35 &) — #E3R&46) — whilei& 4)

[412.371 FwhileTEauxt—AN86L — 2l o8 8 LRI AL BEAT 75K

module countls_while ( count,rega,clk );
output[3:0] count;
input [7:0] rega;
input clk;
reg[3:0] count;
always @(posedge clk) e
begin:countl

reg[7:0] tempreg; N EYYELiESY:!

&4 R fordg &

ABWHEAR?
O

count =0: // count®) L HO
tempreg =rega; ____ // tempreg %] f Jrega
.wht;Ie(tempreg) /i Etembreg {0, W }MI DT Al
egin

| if(ttempreg[0]) count —ucount+1
: //HEtempregmﬁﬁﬂj1 W count i1
i tempreg = tempreg >>1; .//75 B

end AR RIS A RER A |

endmodule

AL T T S 152

P
3.3 Verilog HDL# Fl#% &) — #A3Ri& &) — foreveri& 4]

4. foreveri&éj

SINRE: TE&MEESP AT orever 5 HFIEAERIBEA .

forever forever%'j ///
x| | begin Ay -

...... —_—___ /W
end —

>forever E3R fL eL3& 2 B 42 4| X feiB 1 3L B F4FLHA3R, T
E'HE R FRRAT T X!
)ﬂﬁﬂﬂ'ﬁi’f*q’}ii}ﬂiﬂlﬁéﬁ&%, A MR T,
At RAEQuartus IXFiZiES, f2—RFILTFLAFR
é?{,\éﬁ I JuXforeverf# @(posedge clock) X &bt
B 4= AT BT, WA LA,

AL T T S 153




3.3 Verilog HDL& A& 8) — & &) 8 A5 34T 5 47 34T

A 3568 WA PAT B FATHAT

<Verilog HDLHH R FHAITE AR HATRITIEDNZ 5

1. BAIKRFHAT

>FE “always”fBA, X THEREER, EEEBSHIMFNT,
HEERBEBREEANRERF, TRISBARNSER!

(BTRBIF) -

>Txt TR EREER, BIFRIATH.
> T R PELEE IR B TR A0 24 AT A0 45 TR B S8 PR (E R 2

it E TR AR
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3.3 Verilog HDL# Fl & &) — & &) 6IR B #AT 5 H-4734T

& 8] 4R R PATHA)

[%]2.40] FFHATALERL .
module seriall(q,a,clk);
output g,a;
input clk;
reg g.a,

[512.41] WFHATELR2.
module serial2(q,a,clk);
output g,a;
input clk;
reg q,a;

always @(preogon ol

] always ANIlrnncndnn ALl

3 — s FRT— B %
S y}ﬂ%qﬁﬂxﬁ begin X I HUJEFJqfﬁERIi_]
q=~q; //FLZEREEH a=~q;
a==~q, g=-q;
end % e”ﬁmm
endmodule AL REILTIC endmOuuu:ﬁlJ Gt
| aflais R RA! | | a Qi e AT !

it E TR AR
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3.3 Verilog HDL# & &) — & &) ¥R A #AT 5 SH4734T

2. & 6) B FATIAT

>%A “always” ik,
“assign”i&f). LB TTAA
. “always”#H Py f3EFE
ERETE R IFATHATH!

> ENERFF M5B IR P 45
RHEHZW.

> [#12.42) K¥HEBREER S
FBAERA “always” L H
, HEIEIFHEA “always” ik
B, X5 B R EH
» A [#12.41] qFlaf
e —H.

it E TR AR

[512.42] FHATHATHER

module paralll(q,a,clk);
output q,a;
input clk;
reg q,a,
always @(posedge clk)
begin
q=~q;
end
always @(posedge clk)
begin
a=~q;
end
endmodule
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B34 AT AE

il

bk A LN
A R

|

3. DEEES

Verilog HDL 448
il Verilog HDLHER
2 Verilog HDL [
3. Verilog HDL % FEA)
4. NS ZHA I Verilog HDLAERL
. EAHEREHARI
1% BHE TS
28 TR

ALY LT ET
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e
3.4 TRl £ LA ¥ Verilog HDLAER!

< FVerilog HDL##IR (¥ B BEFR 4 i B2 v AL & [ Verilog HDLAERY,

« —MNE AR KR Verilog HDLER! B T4 Verilog HDLEIHR L,
MBS R T I TR Be—— T 43 3 A R 3 . 4l ) Verilog HDL
R .

< FER—AMVerilog HDLIESR A 2 F A K HR .

>RG4 (system level): FARHZETEHH (Wcaseifif]) EIHRVHEIINE
kB IAR L

> H kg (algorithmic level): AREIES &I ITHERER (BEHZE
#ix2)

»RTLZ (register transfer level): b 7E 2 7758 2 [ J03)) 7040 {a] A FELix
BAR IR

> 1% (gate level): H#iREEIT (517, FEIT. 3. HET =&
AR 48 ) 2 1A e A L

> FFRZi(switch level): R =REFAFT S RHZ MERPER,
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Verilog HDLEYfT AR FALE 4R
< Verilog HDLAG T AR TR .
PAT AR BRI R BB HZ BT R RER, A KO R R
FHBR L O DL R I L o TR R R o AT A 5 (8 o 3k v B
AT AR R TR, BT REXROMRTE, BFRE%. &
B FERIEMB G R EI -
> S5 IA R R R ) S AT RR, B R BB R BT
M BX BT A FPERR R . SRR ED A BTl (g
B/, EEMEE) RMEBRE, BTREXRPRHRTE, B8]
BN TF R LR 2Fh I B 5 ]
o NEQERBRBEXRMRALE, BIEMRE -SRI HAE—E
RIEFREX (REEER) .
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1. Verilog HDLEYI T4 #E &

1R BV BB H T BT 2 BN SR .

o DA A ZERL I S A3 g sr AR A R AU vl
B, HEAZER;

o —NEBEMEHFEZEHETMIFREAR, HEEHE
RS 3R 18 55 ) 4% 5 ELUIL !

Verilog HDL W& T 26N EATTMH, Hf14MTHTfH, 12

MNFRGTuH. ERHBTIIZ TR :

not, and, nand, or, nor, xor, xnor, buf,

bufifl, bufif0, notifl, notif0 (FFH=Z11)

© WHNEEODE: g |
KRS <GULTIRATR> (SROFIES):
2L ‘PRI AR AP ZXNFRFE, BTTLER;
WU EE (Bd, BN, mREHR) RAFH.
22 NMAHERETHEIRG AL

it E TR AR

160

3.4 R 3% BA) & Verilog HDLAER sEMFG L
NRERRER (1/2) Ny
< [612.43) WHITRESRALIBEEESR — 55—
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MTREERES (2/2)

441 multiplexer using gate primitive.
module mymux (out, inl, inZ, in3, ind, cntrll, cntrl?);
output  out;
input  inl, inZ, in3, ind, cntrll, cntrli;
wire notetrll, notentrl? w,z,v.z;
not (notentrll,entrll);
not (hotentrlZ,entrl?);
and (w,inl, notentrll notentrl?);
and (z,1n2, notentrll,entrl?);
and (v,in3,cntrl 1, notentrl2);
and(z,ind,cntrll,entrl?);
or(out,w,z,v.2);
endmadule

iy X EBRT A ST S AR

e e s —n
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2. Verilog HDL B91T bR

CAT R R X B SRR B AR N #E, KRS EET &
TErHa.
CRUTHREREES, #R— DRI ZERIT AN, A
HEAHERNEH, AFHEEERMASHHESHITA.
CATBREL . BEFHRTLEBREIMHHMER T .

- MERERAT AR AL X Malways &K, Bk
BT HARN 2R, WETHRASZEHEHR.
 wHFERFTEHEERF, ksl EMTIEHEDAK
HEZIERN; HEBRIRAERRRTSE TRRBARK
SERISFRISCRERE ST BRI B T SRPTFEH 24

FHE AR TR .
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(1) EEGHMRZERIER Ny
HiEZ Mm% B4 HassigniBA EHBHNEERL H ¢ =

[512.44) FBHERERLINAEIIE R
module
mux4_1(out,inl,in2,in3,in4,cntrll,cntrl2);
output out;
input inl1,in2,in3,in4,cntrll,cntrl2;
assign out=(inl && ~cntrll && ~cntrl2) ||
(in2 && ~cntrll && cntrl2) ||
(in3 && cntrll && ~cntrl2) ||
(ind4 && cntrll && cntrl2) ;

endmodule

E: BALARFEZEART B THRA K]
RERFH BHZB LRI .
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(2) REFIMR—caseidfl

Ricasei ) ABAIMA S Mt IR LA TERR

SR 4 A R A B AR5 =

[%]2.45] Hcasei&mihiR 4k 1R %R
module mux4_1(out,in1,in2,in3,in4,cntrll,cntrl2);
output out;
input inl1,in2,in3,in4,cntrll,cntrl2;
reg out;
always @(in1 or in2 or in3 or in4 or cntrll or cntrl2)
case ({cntrll,cntrl2})
2’b00:out=in1;
2’b01:0ut=in2;
2’b10:0ut=in3;
2’b11:0out=in4;
default :out=1’bx;
endcase
endmodule
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(3) HARMR—FRFTHKT R
RBAUERA S5 7 I % — Fhk=

-~

[12.46) F&MAEHA#R A% 1R %%
module mux4_1(out,inl,in2,in3,in4,cntrl1,cntrl2);
output out;
input in1,in2,in3,in4,cntrll,cntrl2;
assign out= cntrl1? (cntrl2? in4 :in3) : (cntrl2? in2 :inl) ;

endmodule h
:‘:cntrll 16t 3R Hentrl1=0/F
,fT

e WRARATTRE, RAEZEELRX X Rcaseid 4 #HiE R
AERE 2o PR ARABZFRTRES!
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