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module designl ( module design2 (
input [3:0] a,[1:0] s, input [3:0] a,[1:0] s,
output z); output z);
assign z = al[s]; assign z = a>>s;
endmodule endmodule
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always @ (code)

case (code)

0: data = 8'b0000_0001;

1: data = 8'b0000_0010;

2: data = 8'b0000_0100;

2; jziz _ S'ESSSS:éggg; assign data = l<<code;

5: data = 8'b0010_0000;

6: data = 8'b0100_0000;

7: data = 8'b1000_0000;

default: data = 'x;

endcase
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K XA TICETDHEITNT TR, FOMAINFTITE > TIHEN R D FE2HM L TR
WIRTF TR D FH A,

TR AT, EOEELEENLOEICEA SN AL — g VOEETT, HiEE L
TOMEIZIE, M EELHERLEHY T2, Z2ROMEFICEV B LET, #IiE, v
vy bV hEARA—=bELZ ME WIS, LT,

21 EBERT—FFAT

SystemVerilog (Z1%, BEHADT—4% %4 7L LT, logic, bit. byte, shortint, int,
longint, integer, time!ENH Y T3, logic & bit LSMI, By MR TOER
SNTWET, LER-T, logic & bit UAMIK L TIL, =—FRE Y NEEIEET HH
ITCEERA, FIZIX, UTFOLIRESF=T—IZR0ET -

H int [31:0] value; // ILLEGAL

HEREPHOBMBADT —2 2 4 A2t LT, BAW T —& % A 7|
ICFE O TEBEET,

(B
b
()
fmi}
i)
R
R¥
Wit
2

K 2-1 HEREZFFSBECROT =2 24 7 L AR LD EEE

BUER &2 R OBECRT — 4 447 F%RES
byte bit siged [7:0]
shortint bit signed [15:0]
int bit signed [31:0]
longint bit signed [63:0]
integer logic signed [31:0]
time logic [63:0]

%% 2-1
packed RITTDO HTITER A FFHE T, HlZIX, byte I FTREDOBYTEIZY vy F LETH, ETYB
WZiE~yF LEFE A,

typedef bit signed [7:0] BYTE;
typedef bit signed [0:7] ETYB;

O

HLENE 2 Fi>BHR T — % # A 713, packed IRITVWESINTNDHDT, By hELZ M
NR—hELZ hEfEATEET,

B2-1 int LY hELZ REAS—FEL T B
B aNUTOILIICEEINLTWDELET,

H int a;

alI32 by NOFBTXEETT, HERLOEEL L THIT-DIZIE, ar31:01 T

! SystemVerilog 1%, Verilog & O A#MEZ R > TWDH DT, reg b TE £ T2,
SystemVerilog Tl, reg DM AHELEL THRWVWD T reg BRI LE LT,

9
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BWTH, 72, LSBO Sy FAH Y HI7-DITiE, al7:0]12HHTE £, HE52HY
H3Zid, al311 223 UIFEAET,
[

22 BEEHE
logic IX. TNHHF TIHHF /R LTI N, signed ZIRZADEFFHEITHRVEST, Xv b
REENG T EELE L TERINTWVWTH, Z2ROEFICEVGFEORENZEDY £,

Bl 2-2 T —% %A TG
LITDOX I BREBNES SN THDERELET,

logic [7:0] a;
logic signed [7:0] Db;
integer i;
time Ji

BEEOSIEZLY, BENE 22 OLHICR e £, 28 b & 1 3IFEFHETIMN,
b[7:0], {b}. i[31:0], {iNIMMNEFEFRLITRY ET,

#£2-2 BROMEFIZL D502
SRk HhE

[1]

al(5:4]
al[7:0]
b[7:0]
b[5:4]
P PR L
i[31:0]
i[7:0]
{i}

Jj[63:0]
J[7:0]

b
- P&

T, e, fFo2 L, £ NS PEELREREFOMHTHLNERICELTHE
T, ZHUTE, B LB SN TV SRR E a>>>1 2T 200K b0 v & B
£

SS>SARU—H(F, AT RO[FHEEZEBLET, 2F0, 4T RRF A& T
MSB 7% 1'b1 THIUL, HI2 7 T HEIZ MSB # 1'bl THO X4, 4T RREE7
L72>MSB 78 100 ThiE, A2 7 M HEICMSB % 1'b0 THID £, L7z ->T, £4
NI RO FITEELEWERL, ZORBMEEEE L TRl Ll FdA, £2-3
L, V7 MARL—X OBEREZ AR CRILLE LR EZ R LTV ET,

10
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#£23 a>>>1 & a>>1 FEAMIETER LA

Eg a >> 1 a > 1
logic [7:0] a; (1'b0,a(7:1]} , _
Togic signed [7:0] a; (a[71,al7:11} {1'00,al7:11}

ITC, V7 MTHHEEIZ 1 By FEEFBRY EFHA, —HRIZ. N By b7 M T AHERESMBE
W22 ET, b L, NOEHTHIE, FEISRLEFEEZE 240 L) Ic— (LT E 4,

F24 a>>>N & a>>NERAEECTRIA LA (N ITEEK)

B5E a >>> N a > N
logic [7:0] a; {{N{1'b0}},a[7:N]} , .
logic signed [7:0] a; {{N{a[7]1}},al[7:N]} {N{1'b0}},a[7:N]}

TR LR ZEREAISHT AT O, ({1 AR — 2T AME A S TV
RITIER Y A, BB, int WOSHABEZRT L TBXE9 -

5] 2-3 int % packed 7 L A & R L 7= )5 A5
BEICHRAT L2 X 91 int BUILATF O XL 912 bit @ packed 7 LA T,

H int i; // same as bit signed [31:0] i;

THE LT LT, X250k ) REdBERTE T,

7 2-5 int % bit ® packed 7 LA & R L 75 F

T YE R 7 20 packed 77 LA & B U 7= Flak vk
if( i < 0) if( i[31] )
i >>>= 2; i = {{2{4i[311}},4i[31:21};
i >>= 2; i = {{2{1'b0}},i[31:2]1};
[

23 stringT—HF AT

string 7 —# X A FIIEHFFCHEHEN D2 FIEIH Y EHAN, T A MR TFOMRGETITEE o %
HERETOTEE L TCBEET, sting (FAIEROHEKAZRAT 27 =2 %A 772D T, X
FHNEHRLEET HENTEET, BHICE 2L, string 1L byte MOAIEET L A T,

2.3.1  string DR

string 7 — % # A 71X, 8 ¥y MEH (byte) MOAERSIND LFH|TT, C/C++D char*|Z
MY LET2, const char*TEH Y VA, C/IC++ERARY | XFHOKDVIZT L (\0)
EEHFER, Eo. XTFTINCTNVEFALTHEASNE T, XFHOEEE N L35 &,
string OEIZIZ, AT v 7 AL LTOMLN-1ZEHATEEY, 10T v 7 20Tk
WMOXF%E L, AT v 7 A N-1 [TIRBEOLFEELET, WHMEAZRELRYV string
ROEHT, BS 00y comibsnEzd, flziE, UTOLIICESET 5L, name
1328 LA T 4. title 1EXFS "Test" THIHML I N E T,

string name,
title = "Test";

il 2-4  string B EFEH
ZREEETHIT TR UTOL ) ICYIMEDREZITX £

11
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MoT, WHOT LA abt— "B = A;" [ILLT O map REDOIIEEBLE S E T,

”B = A.map(x) with (x);

map

B = A.map(x) with (x+1);

B = A.map(x) with (x.toupper);

P EOESZUTOFICE LD TEE ET,
#12-13  map() A Y~ KOEAF ([1])
map () A Y v RELUTOIIIHERALTHIOT LA ZHEELET,

int A[] = {1,2,3}, B[] = {2,3,5}, C[$];

// Add one to each element of an array
A = A.map() with (item + 1'bl); // A

{2,3,4}

// Add the elements of 2 arrays
C = A.map(a) with (a + B[a.index]); // C

{4,6,9}

// Element by element comparison
bit Comparel];
Compare = A.map(a) with (a == B[a.index]); // Compare = {1,1,0}

2.16 unpacked 7 LA OEIEA Y v K

unpacked 7 LA DX A FIZL BT, [HRZ2 A Y v RBRERINTWET, Fl2E, 71 A
DIRKDOEFE % A.max () TROOLNET, WHEMHZ with TIHETEHA Yy FEdH 0 F
TR, RJMEEEVALTDOIAY Yy RV ET, HHTELZT LA AY Yy REE 211 ITF
LD TEBEET,

23
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Tu X TRALE T a e TR OBERENI R E

7y ZRAEEH

VAV AL Y R W& 2

module designl (input clk,d,
output logic q);
logic tmp;

always @ (posedge clk) begin

module design2 (input clk,d,
output logic q);
logic tmp;

always @ (posedge clk) begin

tmp = d; tmp <= d;
g <= tmp; q <= tmp;
end end
endmodule endmodule
tmp (L—FEMRAHE L THERAINTWD | gl tmp 22 L TCOETHA, tmp (JITHK
DT, tmp IZIX7 Y v 770y FHRAERE ﬁW)d# RESHTWRNDT, g iTHW»
NEFEA, tmp WML TWVWET, LEN-T, tmp
Wb 7 )y 77y IRNEIZR ) £,
d —] — 9 d —] tmp — 9
clk —

clk |

Tayx U SRALE T ey X SR RS R
NET, EROBIPRT LD
/\/o

. ERPRARRIC X 0 EfebE S
W2, /7 ay X S SXOAEDITANEICEDICEC R ) £8

7V w7 T7ayIPRERINTYH, TOHNBPSREIN T RITIEE
LEWVET,

43 7V vy7F7uy7rOEE

fEHF sz AmIcLET, LToRdflz R TCrFEn, 2o
Uy 77wy 3 qlcxtd s 1 EDHRTT,

WAL S U TIHIR L T

cilkic kv ks s 7

module design (input clk,d,output logic q);
logic tmp;

always @ (posedge clk

) \ B}
q <= d; <{qﬁﬁm%ﬂwﬁ%&@f%@méni&m]

always @ (posedge clk)

tmp <= d; tmp [HTLAH D BRI N TRV
T, Rl SR CERLET

tmp IZH 7Y v 77y TRERINETE, tmp ITETT 2 — AN TERINDNTZD, i
BAERICE YV REILSNTHBRLTLENWET, —FH, g ITEV2— VDO THDLZD
ITa—NUETLRY BV a—WATERINS TR £T, LB T, wmBla kX
q ZHElb LEE A,

endmodule

PLEOEIL., LTFOEMN— IV EREL TWAEHEITEE L TFEN,

o RMEAMIE. IS, BV 2 ABIThRIOT, ARFIMOET Y 2 —An5
@5%%%%:?6%%)(%&'@?/\10 1/7?:_753’)'(\ uﬁiﬁfi/\ﬁk j::E/:L‘_‘/l/ _nE éﬂf\—
PATET 7 0 BIRBIR 2 I & 5 2 B 2 A,
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7 E®FUVVUS

= VEIBIZIET ) v T a y TINBEIZR Y £, B DO AT AE DR
B CAERIND DT, MAGOERIBEZUIZHREILSET V7T 50RMEERD F
T, RETIEL, ZOMEZFELIELELET,

71 R A—=F 2L AP HBER

T2 VINT AL ERELTERT DL, TOTVa— 2T LT T A—X
DEAEETCXET, LENRST, —DODEV2— VEENL BN AIMEELH STV 2 —L
DA VAR ABVEDENTEET,

B 7-1 85 A—%Z L BB 72 50k 51

PUIFORBICHD LT, XTI A—FDIREEEY 2—/VESOIRETITVWET, T LT,
ERINTNTA—FEMFAL TR OEZEZ LET, UTORRIL 4 €y bOIMELT
4, NBITSIZ 16 #E 0 YL 16 By OB Z LR T A2HIZRY £,

J wvanormic T A-—seEETS |

module adder # (NBITS=4)

(input logic [NBITS-1:0] a,b,output co, [NBITS-1:0] sum);
assign {co,sum} = atb;
endmodule

BlzIE, UTFDXHTT AL adder 16 By FOMEZRLE L TEHATEE9,

H adder #(.NBITS(16)) ADDER(.*);

7.2 R Liza— Kok

—HER LT RETEEIINETT, 22T, MEREREZ#FEHRA LT, 2— N2 RET
NENRKEREEICHEOM LS FE2MHRLET, ZZTRIHNIX. UTOXI T v 7 X
T B —DRFITY,

module ud_counter (input clk,reset, [1:0] up_down,
output logic [3:0] count);

always @ (posedge clk,posedge reset)
if ( reset )

count <= '0;

else if( up_down == 2'b00 || up_down == 2'bll )
count <= count;

else if( up_down == 2'b01 )
count <= count + 1;

else if( up_down == 2'bl0 )
count <= count - 1;

endmodule

up_down B 1 THIIEI T T v, 2 CTHNIED T ME T up_down 28 0 £721% 3
THITBUEDMZRFT T 2 — 7 Uy VEIRTT, 2 OEERFERILH 2 b D OimEH
BRI L TS NDDTRICRIZR B RN E g,
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LorL, RIEDEEZRFLENZNO TRETHLERNH Y Z 5 T, 2L, up_down 2
2'000 F7/21E 2'b11 W) FHRIL, up_down[l]==up_down[0] TEHTE FI, FEEIC
=2'001 ¥ up_down[1l]l<up_down[0] & EIFFET, LizNn->T, Lid® always
EXHZONET,

up_down=

Tyl EUTOLHIC

always @ (posedge clk,posedge reset)

if ( reset )
count <= '0;

else if( up_down[l] == up_down[0] )
count <= count;

else 1if( up_down[l] < up_down[0] )
count <= count + 1;

else if( up_down[1l] > up_down[0] )
count <= count - 1;

ST, INTEKTIEHEDY FHA, TOEXHZTIE, ==, <, >D 3 OOV —F RFEKE
’ﬁ%éhfmi#ﬁ B & 20 EEER G, I d 2 DDA L —F B EAT 5P+
CT, LMo T, UFOE ) ICEEHZNTEET,

module ud_counter (input clk,reset, [1:0] up_down,
output logic [3:0] count);

always @ (posedge clk,posedge reset)
if ( reset )
count <= '0;
else 1if( up_down[l] < up_down[O0] )
count <= count + 1;
else if( up_down[1l] > up_down[0] )
count <= count - 1;

endmodule

ZOEIIT, ~EFEN I - FTLRET LUBIIHSESERHY £,

7.3 RiBEHEOEEM

1.1 §icik~_7= L 91z E<@%ﬂ%n<wéﬁ&#WL&%7)/7ﬁaimbiﬁm i3
Rl Eﬂbtizi%&ﬁﬁﬁ“éz%m%@ 9, Ta—F—ZBLTiL, HWE2S RTL @b
T oA ZERLUEBRTIT) OR KT, Zihuk, £L LT, wmBAREERLTND
=TT, —koFu s I v VKT 5 BIETT,

B z1X, 38 T a—X—%EZ2THET (F 7-1) , decoderl DFLRITITEFR I M L H
WET, 2L, CICHTIZZD X ) tidiEa ik LT LER A, BA, decoder2 DN
CIC++D 7' v JZ I 7R iEICT < 72D $£9°, decoderl FE > MK ’F%@L“C/\“* Ra—

TAYTENTNDLOT, By MUIEERSHIUE, REORESBRINLE/RY £7,
—J% . decoder2 [ZIAMRTFEEZHNTNET,
#7-1 3:87 a2 —F—|ZFtakik
FEER) o7 a0 — A —F —fDTa s T 2 b Xk Bk

module decoderl ( module decoder2# (NBITS=8) (

input logic [2:0] code, input logic [$clog2 (NBITS)-1:0] code,

output logic [7:0] data); output [NBITS-1:0] data);

assign data = 1<<code;
always @ (code) endmodule

case (code)

0: data = 8'b0000_0001;

1: data = 8'b0000_0010;

79
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8 BRFE
ARETIH, INE T L7-BEEICET 2 EERAFHEA R RMICE LD FT,
81 RIEIZRBITARHXAIVT

MAEDREEECTH Y —7 vy VA THILBICWZDFETT, DUT 2 RIA4 7354
4‘/ﬁkmn@ﬁﬁ%#yfvy7¢6ﬁ4iyﬁmﬁﬁbﬁwkmbw@ﬁ%ﬁz&w
GEandH £7, HAGDOEREIBEFIZE Y, BEECBT 224 IV 7OEENEZRLET,
5'6?“\ ifaapfm“é HAI VT OEARNRFERIZUTICEL D TEBEET,

SystemVerilog {4 > h U7 FRICL DV 32—y a VEHEZEHALTHNDDT,
FBRICHET LA X MEEREDNI R ST RICEDEEDOA X BRI L0 iEe D
EFHA, HIZIE, @(a) DA XY MELBANIR S 12ZIZ a DIENZELTIUE, 4~ b
FEHR (a) ITfERR S NET, UL, EFEDRHIZ/RD & AN MELITMRINETA,

I, B CRIBE A 2 AR L ET,

5] 8-1  FATNARFITHAT T D AR

FATIEFIARAE Y DG A TISR LET . ZOBITIE, MAEbEER & LT AND Al
% always 7RV —Y ¥ TET U7 LTWET, LT, ANDEIEEZT A T 572DIC
$time==0 CTAJja & b IfEZEEL TWET,

module test;
logic a, b, z;

initial begin
a = L " AND IO A % T E

b 1;
end

always @Q(a,b) ] — N
2 = asb; - ANDEEOET ) 7

endmodule

Ll ZOT A MRUCFIEETIEF KA T 57O ELWRGEHE S TS A EH A, B2,
initial 7By —Y v PNalways 7B —T v L0 bIRICETTNR, A XV MEbe (a,b)
DAHEMNIIRDENC a & b ODMENEALTEDT, A2 MMEDR (a,b) ITfEEBRSINE T A,
2, always 7B ¥ —U ¥ BERICFATTIIEA RV MMEDe (a, b) TR SHE T, 20,
FREERE BT FATIERF IRATT D ER D0 £97,

WIZ, fRIEERGLLE T, ET VU2 EZLFEITERVOT, BIEEEZEE L2 TN
&itﬁ@iﬁ/u RIEIL, A X MEDe (a, b DA DENT, a & b I T HEOREN
FITLTCLEIATT, JEFZHICTH7202F, a & b ~OREEZESTIIERVDOT,
MT®i5KTﬂiW%i%&Li?($8DO

* 81 FHTNARFITHAF LW REETS

fRIRIE 1 FRIRIE 2
initial begin initial begin
a <= 1; fork
b <= 1; begin
end a=1;
b =1;
end
join_none
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end

a & b DEDOFKEIT NBAFEI TEITT DD | fork THEMESN S Fut A%, Active FHIK
T, ZNETITIIA RV MMEbR(a,b) A | D7 B ADEITHKET L72%g £ 721337
M7 >TWET, D Lo tkiciThbhET, Lo T,
AR MEBR (a,b) AT >THD,
a &b IENERESINET,

BAFEROEAIL KT A A—L 2L s 4 —HOT, ZNGORIEER LIRS BFICE LU
B4 2 7 TR RO Y £,

82 HMAGb¥EREaL I F—

MAGDOERELY always 70—V CULTFOEIIZRIB LI EIRE L ET, RO
ITEE TRV O T EZAK L TOET,

module comb_design (input a,b,output logic z);
always @(a,b)

Z = ...
endmodule

ZORRIZ LT, ANEE a 723 b O 28 Zd z 138 LW EHEE R E
SNET,

L, Y—ATZ77ANDMDIGETICE LXK D7 always @(a,b)?2 BNdHiLX. =D
always 72— ¥ comp_design D always &V bIRICFITEBRMGT A AREERH D
F9. FOHAEITIE. ANMES a £72i3 b DTN EMPEZ > Th, z ITIFESITH L
WEHREEIZE Yy FERTIZ, B LTHD z OEZEFHFINET, 0I5 L, FIEEOA
IME B Z > Th, M z DRETLETIEHES ORHMEET L LB DLDONRR
YT, TORHEEIL, Active fHI & FHIN TWET (K 8-1)

#0 T+1

_ |

X 8-1 FAEHLEEEOHTE Active THIKL

WIZ ., BRI ZEN AT RN AHIR L, HAaSb RO A2 EEs 5 ks s
Sal—va UEEEERLET,

B 8-2  FAE DEEIEE O IITE IR E Ll

EO X A A DREREIEICH L TCHIHBET HH L0 T, LLTFOfiH7e 1 By h—T7T
H—ZFHA LT LET,

2always @Q(a,b) 72T <, always @(.,a,..). always @(.,b,.) ZEb&E&EhE
—a—o
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