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HDL €709 J74ILDHEX

<hdl language> <compilation library> <source file>

hdl_language

- HDL Y—ZA Z77A /L4 VHDL 7 Verilog 7%/~ L £ 7,

- VHDL & Verilog DA SiE7 Ry = 7O A E TEET,
compilation_library

- HDL Rar "ANSNDimBIA 7 IV e ELET,

- TI7ANNOFRETIAT UL work TY,

source_file

- HDLY—RA 77ANVEIELET,

- RRFMES NATHFI X SATHE I CEET,

- FEXfSAILHDL 7 my =/ 77 AN DT AL I IR BIZLET,

ISE Design Suite TOH VT ILHDL ERETAS I D74 ILDERK

ISE® Design Suite TOH 7 /L HDL 70y =7k 77 AV E/ERR T 5121%., kD FE

1.

WCREWVET,
RDOA—REFITLET,
vhdl work my vhdll.vhd
verilog work my vlgl.v
vhdl my vhdl lib ../my other srcdir/my vhdl2.vhd

verilog my vlg 1lib my vlg2.v
ZOa—Ri MR ASRAEEHLTOET,

XST XY, 7uy=/h T4LZMIC HDL A7 a2 77 AV BERRENE T,
D77 ANDILEFIX .prj TT,

HDL Y —R 77 AN %70y 2 M AT 5N, LW T 7 ANV ABER Ty =
I T AVIEBMENET,

FEANILL ISE ~ VRSB TSN,

AR SAUNLGD HDL T AS IR D74 ILDERL
a2 R FA46 HDL &7 ey =7 77 A VEER T I3, IO FNEIZHENFET,

1.
2.

HDL A7 uy =/ 77 ANV EFE TIERL £,
run IR FANT AN T 7 ANL (Fifn) A7 a2 ATLET,
—ifn 723 T XSTIZHDL 7=/ 77 A4V DF AL 7N 2R ST £7,
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ISE Design Suite TMD XST D ELT

ISE® Design Suite T XST Z 24T 9 5213, RO FMAITHENE T,
1. 7av=IraBBERLET,
[File] — [New Project]
2. HDLY—R 77 ANEALR—FLET,
[Project] — [Add Copy of Source]
3. Wb~ TayrERRLET,
[Design] — [Hierarchy]

4. ISE Design Suite TIELWWT ey 703 iy FATL~UL Ty 7L GRIREN TV WEE
I, MEFEITL TSI,

a. ELWTryZZ@RLET,
b. [Set as Top Module] ZH 27V 27 LE T,
c. [Processes] T [Synthesize — XST] 7mEA%EEHE IV LET,
5. fHEHAPREZRE A T T ar i T N TEKIRTHITIL, [Process Properties] Z3& R L F 9,
Bz B AT DI
a. H27VvILET,
b. [Run] #27Vvy 7L %7,
FEMNEL ISE ~ LT 2R IRLTLIZS 0,

ISk

XST Za<v>k 5S4 E—FTETT
XST 1, KOWT DO CAvUR T o FITCEET
XST #AX LR Ty WV — LU CELT
XST A4 70T 47 I\ZHAT
XST #AZV Tk &—FTHEfT

XST Z2RAVKF7AY Y—I)LELTEST
XST 1ZAZ R 7y V— LU TCEITTEET,

XST % ISE® Design Suite D7 T 7 4 HNVEEEZ T 50Tldipl A2V 7 iR En =74
Ay AT VAT —a D—ERELTEITTIHHEE., a~vr R I40 T—RE2ERLET,

RIBZEHDERTE

XST % FEITT DR, ROBBEEFNIELWA L Ah—L T AL 7N ERETHIICRTE
LEd, 2oL, 64-bit Linux OG5 T,

setenv XILINX setenv PATH S$SXILINX/bin/lin64:S$SPATH
setenv LD LIBRARY PATH SXILINX/1lib/1in64: $LD_LIBRARY_PATH
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XST O 2 &
Ok
Windows xst.exe
Linux xst
aAvUk FAUDEX
xstl.exe] [-ifn in file name] [-ofn out file name] [-intstyle]

[-filter msgfilter file name]

—ifh

FITTHa~v R T4 55T XST APV TN 77 AV EHRELET,

- —ifn AT ar NRESNR WS XST 134 2T 7T 47 ICFEITENET,
- —ifn IR TESNLES . XST IZAZV S E— R TETEINET,

-ofn

XST ouZ 7y ANERELILT AL INBLOT77A VI TEET, 774V T
L. XST ®urZiX work T4V ZRID .srp 77 A/VICRERENNET,

—intstyle

FEAEH DOV AR —MfI L E3, FEMIE, [Silent B —RJZSHLTZI0,
—filter

a~v R IA4 FE—RFRTHIBFEDA =T T4 NF—5HMILET,

aAXVR 540 E—=FTODAvtE—Y T4 23—DFEH
aAvR A4 =R THIRMEDAYE—Y TN Z—ZH T DI

1.
2.

A= TYNHE—IRLT 1 ETF A hav R T4 =R THKLET,
YAV 7 AD xreport Y — L EFEITLET,

xreport -config example.xreport -reports dir . -filter
example.filter example &

—reports_dir TEFHSINDT AL 7ML, XST Oy 77 A/BERRIILDD LA
CT AL T BHERHYET,

EROFITIE, KMRESHET,

- WHIDOFETIHBAERSNART 774 /VITIE example.srp. EWOA R
DT ET,

- nZ Iy A XST OB T AL IR ERLT AL ZMIZHYET,
FEMIX . xreport —h A2 ZEITL CLIZE,
[Design Overview] — [Summary] Z27U> 7 L F 7,
[Design Properties] — [Enable Message Filtering] Z27VUv 7L F9,

[Design Overview] — [Synthesis Messages] #27Uw 7L, XST a2 77 A/LInHD Ayt —
CERRNLET,

TYNE—FT DAy —T B E T,
FHIUVw I LUET,
[Filter All Instances of This Message] F7=1% [Filter This Instance Only] Z&&RL ¥ 7,
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TDAyE—Y TANVH—REIX, example. filter 77 ANVIRFESNET,
9. a~wy K IFA4 £T—RT filter 7 a2 HLTXST b9 1 FEEITLET,
xst .. —-filter example.filter ..

TRNVATANA—HRET DA FLIXRNCA 7Lz Ay —U 2 OEREND XL
NTTBITIE

1. [Synthesis Messages] XA &7V I L FT,
2. [Edit Message Filters] #27Uv 7L %1,

XSTHZAVB3Z9T4TIZELT

—ifn 47 a7 LI XST AT, a~o R I/ 00ama e ANTILET,

4/5'?7?47“ ET—RDFH . XST 1 77 A VIIERENRND T, —ifn 7 V=
IEHALTHIOEELHDER A,

XST #RH) T+ E—FTET
a<w R Far 7 Miavw e AN TR0V, MERa<w U RBIOA T varad g
To XST A7V N 77 A VEERLET,

AIVFNCEHIR LA T VAT —ay 7u—T XST 2FET T84 IROWT I
MEFEITTILERNHYET,

- XST Z2ZVUTFh 774 V%R > T T CTIER
- XST 22Uk 77 AV & ERK

XST DRYYT T7AIL

XST DAZVT R 77 AL, RO L2 ARHY ET,
ASCIl 7F Ak 77 A )L
1 DFIFEED XST a~ RREEn £,
-ifn 47’3 T XST ICESHET,
xst -ifn myscript.xst

AZVTN 77 AN TERA LT IUXRER W T 7 A VPEE FIZHV EF AN, ISE®
Design Suite TIZHEE T xst DAZI TN 77 AV IMERRSIVET,
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XST ROUTr I74IL DA G IEDRE
L DOITIZ 1 DOF T varizitik 35,
BAOATIZIE run A~ ROBEIRET D (K7 a ATHEELRN),
A< U RO DITH SR DITETORICZELTE2ELR N,
AT ar HEOFAITIIS v = () THIET 5,
KX TarZEl 1 DOEERETD
EEENETEHA T a il
AT rar O, ROWT TR ET,
- XST TERINTVAHE (yes, no 72L)
- B
- XFH (AN R B DT AT 44472 E)
¢  —viginedir &7 T ar T BEOT AL TN EEEL TR ETEET,
& FTHULINILIFAR—ATRY £,
T, [~ R 94 BE—RTOARLN—2EE D4R 2B RLUTIEEN,
¢ TALIN) URNE{} THAET,
-vlgincdir {c:\vlgl c:\vlg2}
# WFEMEHT L RNFEITTEET,
- FFvarmzaAshTURLET,
- RARVUTh T ANICEBIZAA M EDET,

XST DAYV TE 74 ILDHI

run
-ifn myproject.prj
-ofn myproject.ngc
-ofmt NGC

-p virtex6

# -opt mode area
-opt mode speed
-opt level 1

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs 28 XSTIRCIVMDERBEIUAERK

XST HavwK

XST Tlk, kDa~< FRRERESNET,
run 2= 2R
set AR

help <K

run <YK
run <K

TEREBMATIRTT,

L DDAZVT N 77 AT 1 EREGFHEALET,

BERTHEREEITLET,

- HDL V=R 77 ANVEfRT LA MBI ET,

- BBy N AN AR T HEEHITHR TLET,

RONFT PO, HDL T B L= TR L — a2 ITLET,
SREICHERLL TV DB E D RGE
- HDL Z7A D7 Var A

run AYURDEX
run option_1 value option_2 value ..

HDL 2ok (72203 F EATL~UL EVa— L) DL AL NI ESNLL T v a i
ZERE . run < RIIE R LT/ /N R 7e<fEHTEE T,

F T LA NI LFDBRIPRKILFOHTHETEET, e X A7 arDff yes
EYES IZEBLLRCII IS ET,
run AYRDEERTE
WDFEIT, run I RICHBERFREEA TV ar O EEZRLTVET, ToOMoa~w K
FA B—RDOF T a il onTE, REBRLTIZE,
510 T — il 9 )
%5 11 # THDL 49
5% 12 EIFPGA ik (Z A 7 K LAA)
13 mIXAIL TR

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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o & XSTIOSTHNDERB LU AR & XILINXs

run AY R DERTE (W7H)

AT 3y |avwoRSq404 AT aviE *E

A7 740 | —ifn HDL &7 ay =/ 7 7 A v ~OFxt /XA E T2 134

4 PSP

A7 7A40 | —ofn BT D NGC RN ARNERITET D7 7A~OFEXE N | JER T nge IXHIPRCXE

£ AFETIIMER; SR, 7,

H—rry 5 | TP - xc6vlx240t-£f£1759-1 DIIHIREFED T /XA A

INA A

Virtex®-6 7 /SA ZAD X 72T A A 773V 4

S A —top FYAL D B~V &R TS VHDL =T 4T 4 | v iR —FR b A AZ

Ja— 4 F7-1% Verilog X 2— V4, vE—varETY A
VTATABLOT —%T
TFxIZEEDDDITHID
a 74X a2l —vary
SEEHLTWAE A,

BixZFDary74FalL—
TarOAFNICILET,

run AXURDERTE (AT av)

AT ay avok SM4Y
VHDL Top Level Architecture (§¢ {71 ~/)L- > VHDL = —ent
T AT A BEEMS T BN REED VHDL 7 —F% 7/ F v
%, T YA DE EALL UL Verilog TREIRSIL TS

e, A,
it B —-opt_mode
i b =7 4 —h —opt_level
) IR ~power
BRI T 7 A O ~iuc
BRI T 7 AL -uc

P g D i Ff —keep_hierarchy
S N AR —netlist_hierarchy
7a— )L il B —glob_opt
RTL [B]#% X 0D 4 Rk ~rtlview

a7 O H i A I —read_cores

57 DRFEF AL I ~sd

HAITHIF) DEXIAH —write_timing_constraints
VA=V /A= i —cross_clock_analysis
e Jeg (X B0 3L ~hierarchy_separator
IRAX A S —bus_delimiter
AT A A (LUT-FF ~X7) Offi =R —slice_utilization_ratio
BRAM fifi I = —bram_utilization_ratio
DSP it fl 5 ~dsp_utilization_ratio
RTINS —case

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs

P2 =r

B2 F

XST 7Oz ODERB LUV AR

T3y a7 UR SqAY
TA7 7V RIA -lso

Verilog 1> 7/ —K T 4L 27K -vlgincdir

ES- S84 —generics
Verilog ¥ 71 —define

FSM #

—fsm_extract

FSM = a—RGFiEDRIE

—fsm_encoding

=T A TVAT—ay

—safe_implementation

case XDAL T VAT

-vlgcase

FSM A& A v

—fsm_style

RAM 1 H —ram_extract
RAM A& A )V —ram_style
ROM i1 H —rom_extract
ROM A& A )L —-rom_style

H @) BRAM /Xy %7

—auto_bram_packing

ST LY RAIE

—shreg_extract

IR LV REDE NP AX

—shreg_min_size

Uy —2dk A

—-resource_sharing

DSP 7't Off

—use_dsp48

R & R )~ D 22 4

—async_to_sync

/O Ry 77 —@iB N —iobuf
BKR77oT U —max_fanout
rayy Ny 77— ~bufg

LR D —register_duplication
B2 A2 O BB —equivalent_register_removal
LU A [ B —register_balancing

BKHIDTV T Ty 2T — DB HE)

—move_first_stage

BHO7VyTTay T AT =Y OBHE)

-move_last_stage

[/O LI RZD I0B NW~D /Xy 7

—iob

LUT D&

-lc

il B8 > b o> Hil

—-reduce_control_sets

Iy 43— VO

—use_clock_enable

[EE RN Wt

—use_sync_set

A3 Y & > b o> £ ]

—use_sync_reset

AV ALY = SN2 T VI T 4T DAl

—optimize_primitives

XST A —H— HAK (Virtex—6. Spartan-6, 7 <1)—X T/INA X A)
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o & XSTIOSTHNDERB LU AR & XILINXs

set ATk
set 2V NI, run v RN ZRITTORNCT V7 7L AR IET DI AL £,
set -option_name [option_value]

FEANT. 9 mEI T A UHRI 2 S RLTUTES Y,

set AR RDA T3y

F7ay =5t BA [}

—tmpdir BIEDEYS 3T XSTIZEY | FAL IR ~D A
ARSI — W7 7 A L2 A%
THTF AL IR ~DSAEFEE

—xsthdpdir YEZES5 4L 7K (HDL 22734 | AL ZRI~D/RA
NTHERSNEZTZ7ANVDT 4
LK) ZHRE

—xsthdpini HDL 9475 <7 77 A/ | file.name
(INI 77 A/V)

help A< K
help 2w REMFEHTHE, WRERSNET,
PR —rENbH7 7Y
B EF A AD LT R

R 7 NAADREa <R

HR—rENh35I773Y
PR—=FENDBTFNARET R TYARN BT, WEETL TSN,
. Bl¥AEIFEEETTICThelp EASLET,

help
2. XST CRDOAvE—UNERINET,
--> help ERROR:Xst:1356 - Help : Missing "-arch ". Please

specify what family you want to target available families:

spartan6 virtex6

3. P AR—=REINDET77IVDOYARNTL, Tavailable families | IZFCi SAVET,

BETNAADELITUF
FET NAZAD RIS FaFRR T 5123, WOFNENET,
1. Raa<wrR IA4CANLET,

help -arch family name

family name \ 23R —RENDBT NRAR 7 7IVLEFRELE T,

2. 7=z 0E. Virtex®-6 T AL AD I RET R TIAMNT AT kDI ASILE
ﬂqc

help -arch virtex6

22

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs

F 25 XST7ACIVNDERBELUVER

BET/NAADFEEITUE
FET NAZADRFEA YRR R T 2120E, WOFNENES,

1.

WaaAY R FAATANTILET,

help -arch family name -command command name
family name \ZI3 VR —hEND T NAR 77V ERELET,
command_name (21X, IROWT NN Da~v L Rae ASILET,
- run
- set
- time

7-& 20, Virtex—6 7 /3AAD run 2~ RIZEETAE#REE R THEAIT. kDI
ANHLET,

help -arch virtex6 -command run

AV 4 E—RTODAR—RZEL A

XST Da~xy R 42 F—RTIE AR—R&2 B 07 7 ANV EIET AL I A DY R —
FENET,

HAT74)L

T AN ETAIT AV I NI CAN = AN EENDL L EIE IROBID X124 i —
HYIHMF () THTGGLEBPDHYET,

“C:\my project”

BT AL 7N B R — R 5747 v ar (s, ~viginedin) T, F4L2 % () TH
HFET,

-vlgincdir {"C:\my project" C:\temp}

T AR—=Tar® XST Tk, BEOT AV 78N % BB A/ (7)) THATHWELE,
ZOEIE, AR—=RAEEERNT LN L TUL, BIFEDR—2ard XST T
BV R—FENTWET D, BEFOARZV T OBEET AL 7 NIEIH LT o {} THTe
JOWET T BEIOLET,

XST DA77 A01F, RDEBYTT,

WEOH 77 AN
—BEH 177 AV

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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o & XSTIOSTHNDERB LU AR & XILINXs

BEDHAT7AIL
XST CTlE, #HE RO N7 7 ANV PAERIIVET,

73 NGC v M AR (Lngc)

- ISE® Design Suite TiX, 7m0 =2/k 7 4L 7R IZ NGC 77 A NVBERIIVET,

- aAw R IAy FE—FDOBEE NGC 77 A MIRD T 4L 7 IHER SN ET,
¢ BUEOT LI EI
¢ run —ofn TIELLZDOMDT 4L IR

RTL Viewer ™ Register Transfer Level (RTL) %> Ak (.ngr)

HRnZ 774N (L srp)

—BHATFAIL
XST O —W7T AL 7 ITIE— R 7 7 AV DB ERRSIVE T,
HDL 2> 73 A v T 7 AL, ZO— T (L 7RI AR S E T,
T 7 HNVND—RET AL IR, BAEDT AL 7R D FiZdhD xst T4V 7R TT,

—BT LIk
YATL FALY
U—JRT— Ay Jtmp
Windows TEMP F7-i3 TMP BREIA B CIRES -7 (1
7K

—BT/ALIMNIDEE

—BEET AL RN EEEFTHITIEL, IROWT DT set —tmpdir <directory> % FE{TLET,
XST a7k
XST DAZVT N 774w

—BTALIN) DR

—WF AL IR, T NTO XST £ 0 VHDL 3L Verilog 7 7 A /L D=
RANVIZEVERSNTZ 7 7 AV EENET,

—RET AL RTINS T 7 AV DEN %< 7258 CPU OENMEIZER B2 KIF T
BAENHVET,

XST TIFZD =T AL 7 A BB/ —> T v 7 LRND T, XST D—R7 (L
NI DT 7 AT FETEANTHIBR T 2L TTES W,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXe

VHDL D HHR—Fk

XST TiE, FHIZRBR DR WRY VHDL 23 Y AR —hSvET,
VHDL |3 m 2y 7 ISR B TELN— R =T R S7E T
VHDL Tid, IRAEITAIHET T,
- ROVATLEELZFTLIR TEET,
& AT LEYT VAT NI EIT DNk
& DEISNEY T VAT AR BT D ik
- EWENT 0 IS SR TUAT AOBREEEEE TEET,
- ATV AL T =gy BEOAN— R 2T ~D T OS5 AR AT A FHA
B Ial—arTEET,
- IR E BT, T A AREE DT T VAL AR T 2 EE R L ET,
P, RES L TIEE N,
IEEE @ [VHDL Language Reference Manuall (LRM)
%9 BmITYA MK ), FFIZTVHDL B

VHDL @ IEEE H7R—Fk
XST (ZiX, VHDL IEEE 1076-1993 |Z#EHL 3 Hfif T B L OV =TF R —ay =PV RNEE
nEJ,
XST TiE, RO EH72 LRM IZHEIL 2T VR —hS kT,
BRELITIIal—vay V=L DIFLAL THR—IEND
T—R &R0 Bl TE ML
BRI B T ST
i AR KT S 70

LRM [ZZEHLL 75 LM
WROGE | LRM TIHEAR—F v 7 2L T AZ v —2ar RNTEERE A,
- 74—~/ R —1 buffer T, IHIT
- HERAR =D out DIGE

XST TiX, 20 LRM IZHEILL 2V ESCH AR —hESvEd, Zo# 303, EFEo LRM
(ZHEPLL 72 O MESC ORI TUIEED ET,

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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% 3% . VHDL OHHR—Fk & XILINXe

VHDL O T —% %!
WIZFHI 925 VHDL 7 — 281X, BREH D\ —VD—HThHHLOLHET,

ANNANENDEFT, BEOZNDDFE A ZTTIEIZOWTIE, TVHDL O FE 4 /3y
=Y RLTTZSN,

VHDL THR—rEINGWNT—4F2F
VHDL Tl ¥Ry r—0 real B3, =V 7l E O E A2 ETT 5B IO
fERCcEEd,
real WO E R FTRER A TV =V BA T ITERTEE R A

VHDL THR—brEhdT—4%H
VHDL TiE, IRDOT — 2N R —rSHET,
TE 36 1 A 51| 2578
2 — P —ERDFIZFEA
Bk Ry s —
B gl
e/ walpt
VHDL ®OL a— R

EREHINER
XST TiE, N—=FU =T Feilk TR O EFEH A VHDL FIZER 3K —hShEd,
EHE Ny — U TERIND bit B,
FEHTELMEIL, 0 (mYy 2 0) BEIWN L (VY2 1) TT,
FEHE /N /- — T EFKSALD boolean M,
i C& D EIEMEIT, false E721E true T,
IEEE std_logic_1164 /37— CTEFZIND std logic i,
i CE LI DV TIL, Tstd logic (2 FIREZR I DR Z S L TTES Y,
ZOMERIZ, RORIZEEDHILTVET,

EHFH VHDL BIERDH T

1EFid EEINDN\vr—2 &
bit B Sy fr—y  ERPRAE O
A B 1
boolean A o e — . false
true
stdlogic IEEE std_logic 1164 /$»%—2> | 2., [std logic (= f# /A o4k
R DOREZ L TIIZEN,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs

¥ 3E: VHDL O HER—F

std_logic |Z{# AR BE/L{E

e £ 87 XST TOEH#

U ML XST Tl C&EHA

X A Ry b 7L TS Ed
0 low nYys7 0 LT SET
1 high nYy s 1 ELTRBEENET
Z INA A —F R INA A —F AL TALER

ShET

W PRGN RIN = XSTTIHEM TEEEA

L v 4—7 Low 0 LRI EENET
H v 4—7 High 1 LFECEIICAFRSNES
- R T Kb 7L B S ET

XST THR—bEINBA—/\—O—K 5|5

T—4E IEEE R —o YIE47 BENDIE
THOES

std_ulogic std_logic_1164 oL std_logic £[AILC 9
DODIE
WL
Vo—3ar s
EERD

X01 std_logic_1164 std_ulogic X,0.1

X017 std_logic_1164 std_ulogic X,0.1.Z

UXxo1 std_logic_1164 std_ulogic U, X,0.,1

UXxo01z std_logic_1164 std_ulogic U, X,0,Z

VHDL D A—H—F&HEDFH|FH

A OFIFEREAER CEET,
2P —EROFERITIL, EHARAT—h <> (FSM) DAT — btk LET,

A—H—FFZNDHZEE O VHDL a—K 44

type STATES is

(START, IDLE, STATEL,

STATEZ2,

STATE3) ;

XST 2—H— HHAK (Virtex-6., Spartan-6, 7 ) —X T /N4 A FA)
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% 3% . VHDL OHHR—Fk & XILINXe

VHDL MEwk RHy45—F
Evk Rya—5

T—RE EEINSD/N\v7r—2 ETIL
bit_vector K& Evh LA RO RIS —
std_logic_vector IEEE std_logic_1164 std_logic =L A RDRY H—

HR—rENSB VHDL DA —/A—O—KE

T—45E [EEE /Xy 7 —C TDER
std_ulogic_vector std_logic_1164
unsigned std_logic_arith
signed std_logic_arith

VHDL ) ZE#
AL, EFEPF A O VHDL BT,
57 )V TIL, integer i£ T 32 B MIAL T IAVRENET,

AR RE R EOFIAZ L~ EVEERETHILE T RDINTA T IA T —ay
EEBIZaV RIMITEET,

type MSB is range 8 to 15

Flo BEOU A —AN"—n—R T 5L T, ZOERFHO HAKBLOIEDOR OF
REFMTLIEbTEET,

VHDL O % Rt 5 &
XST CTi&. VHDL O Z K LE SR 3R — SN ET .
WICEINTHIBRIZH O ETAD, 3 RITH B RWVIINTFRIRTH L2 BEID L ET,
FLIR T BRI REME D HDH LR ITLELHN DA TV = 7 ML IROEFBVTT,
(ER52
- EH
- B
ZRTCEAN L DA 7 = I ME,
- BEicEINnET,
- VR —RUR AV ARF = ar TSN ET,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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FTEEICHIF AT V=B H B Da—
BT N TORIT TREHKI 2T 2B ERHVET,

subtype WORD8 is STD LOGIC VECTOR (7 downto 0);
type TABl2 is array (11 downto 0) of WORDS8;
type TABO3 is array (2 downto 0) of TAB12;

ThJYORELTEESN-EI DI—KHI
BANE~Ry 7 AL TEHE TEET,

subtype TAB13 is array (7 downto 0,4 downto 0) of STD LOGIC VECTOR (8 downto 0);

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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% 3% . VHDL OHHR—Fk & XILINXe

ZRTEIIDIESTHELIVOEHDO—FHI
W2, RASNZB T DL R TESNOE FBIOEEOFE B 2R RLET,
. ROIDIZESLIZELET,

subtype WORD8 is STD LOGIC VECTOR (7 downto 0);
type TABOS5 is array (4 downto 0) of WORDS;

type TABO3 is array (2 downto 0) of TABOS5;

signal WORD A : WORDS

signal TAB A, TAB B : TABOS5;

signal TAB C, TAB D : TABO3;

constant CNST A : TABO3 := (
("0ooooooo0Q0"™,"01000001","01000010"™,"10000011™,"™00001100™),
("oo0100000"™,"00100001","00101010"™,"10100022™,"™00101100™),
("01000010","01000010","01000100"™,"01000111","™01000100")) ;

2. N TRZERECELIIIZARVET,
LR TEH DIE B ET I3 A%

’

TAB A <= TAB B; TAB C <= TAB D; TAB C <= CNST A;
L ESN DA T 7 A

TAB A (5) <= WORD_A; TAB C (1) <= TAB A;
BRDRTEDA LT 7 A

TAB A (5) (0) <= ’1’; TAB C (2) (5) (0) <= "0’
A DBLHN D AT A A

TAB A (4 downto 1) <= TAB B (3 downto 0);
BIRTTESN DAL T 7 ALK TEELH D AT A A

TAB C (2) (5) (3 downto 0) <= TAB B (3) (4 downto 1); TAB D (0) (4) (2 downto 0)
\\ <= CNST_A (5 downto 3)

3. WOESXEZBMLET,

subtype MATRIX15 is array(4 downto 0, 2 downto 0) of STD LOGIC VECTOR (7 downto O0);
signal MATRIX A : MATRIX15;

4. TIVTIREIBE CEDLIIRVET,
2 W ICBLHNDAE 5 £ T2 1T #
MATRIXA <= CNST_A
LATOEIN DA T 7 A
MATRIXA (5) <= TAB A;
BRDRTEDA LT 7 A
MATRIXA (5,0) (0) <= '1';

AT I AL, BRI TEET,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs % 3Z . VHDL DY HE—Fk

VHDL L a—FK#

type mytype is record

fieldl : std logic;

field2 : std logic_vector (3 downto 0)
end record;

La—REIO7 r— /LRI, record (ZH TEE T,
EHELa—RRicTEES,

La— RN E S 2 LITTEEEA,
La—RET~DEERAXB YR —FSnET,

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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VHDL QAT ok

XST TiX, D VHDL OA T V= b3 AR —hShEd,
VHDL D1 &
VHDL D ¥
VHDL @ &%

VHDL D EH
VHDL {8 5l&, IRCTEE TEET,
T—XTIFXES Y
ZOT—XTI7F¥NOEZHNT VHDL fF B2 HLET,
Ty
ZD7ay 7N T VHDL § 52 HLET,
VHDL 18 SRR 1 T &2 HL TIRALET,

signal sigl : std logic;
sigl <= '1";

VHDL ) ZE 4

VHDL OZE#IE, OIS NET,
process F7-1% subprogram X CHSLFE T,
process £7213 subprogram LN THE S ET,
AR =2 AL TRALET,

variable varl : std logic vector (7 downto 0); varl := "01010011";
VHDL O 5E %1

VHDL E#%. EEHKTES T&ET,
ZOMEBEATHERTEET,
BEE®, TOMIIEETEETA,

signal sigl : std logic vector (5 downto 0);constant init0O :

std logic vector (5 downto 0) := "010111";sigl <= init0;

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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¥ 3E: VHDL QY R—

b~

VHDL D EEF

XST TiX. VHDL OJEFE 1BV R—hSIET,
LTLIEEY,

VINEEFDH

FEARIE. TVHDL 5 D% R —h 22 R

HEF

1

wmEER—

SLL (Shift Left Logic)

sigl <= A(4 downto 0) sl 2

sigl <= A(2 downto 0) & “00”;

SRL (Shift Right Logic)

sigl <= A(4 downto 0) srl 2

sigl <= 700" & A(4 downto 2);

SLA (Shift Left Arithmetic)

sigl <= A(4 downto 0) sla 2

sigl <= A(2 downto 0) & A(0) & A(0);

SRA (Shift Right Arithmetic)

sigl <= A(4 downto 0) sra 2

sigl <= <= A(4) & A(4) & A(4 downto 2);

ROL (Rotate Left)

sigl <= A(4 downto 0) rol 2

sigl <= A(2 downto 0) & A(4 downto 3);

ROR (Rotate Right)

A(4 downto 0) ror 2

sigl <= A(1 downto 0) & A(4 downto 2);

XST A —H— HAK (Virtex—6. Spartan-6, 7 <1)—X T/INA X A)
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VHDL DIV TATAET—FTIF ¥ DLk

VHDL D= T AT 4T —F 77 F v DOFRBIIE, WG ENET,
VHDL o [a]# 58 il
VHDL D=2 T 4T 4 EE
VHDL O7 —X%7/7F v E S
VHDL OayR—R ok A RF =gy
VHDL O fi)7eas R —R N A AF v —a L
VHDL @2y R —FR ok ar74¥al—iar
VHDL O =2

VHDL ) [a] B& &2 uit
VHDL O FIBEFL@R I, R THER S TWET,

"
TUTATAES
- [EI ORI

- /O KM BEOY =Ry IR E DR DA S —T = A A%, SAIHE RLZ
AT Vs MoV Ttk

T—=%77F %
- B ONE R AR
- [FEEEASAAET —FFZAN I F v AR

uf

VHDL DIV TA4T4EE
FI¥E D 1/0 R—MITr 7474 TESLET,
BR=MIUT KB EENET,
name
mode
- in
- out
- inout
- buffer

type
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D FONFzAR—rEFDTOVENR—F
=ML, R Z T 720 (ST 7R fe TEET,
AN, BE TSRS EET,
R—NI, T T A ES S THEHOEMF TR ERICTEET,
FIRIZAM T2V EA L R—hDIEIX 7 +—~ /L R—hEEBEDOE SN ERS DL
W AV AF = ar TERINET,
TR DN TWRWAR — 3258 BARDZR—MELZERTELOT, ALz
FATADSEEERA L AR —a BERTEET,
PFAV T AT, REHELEL TOVET,
FFI DN TR —MNIEH LN TEEN,
- VxRVl EHERHLUTHREZ ST TR — M ERLET,
- AVARBT T = al LI DOY = Ry 2 IR AfEEE A L ET,
- EEMLARAVOZT 4T AZIEHIFI DN TN — NI E D 72N T EN,
AN, 1 RoeLL EORFIRNIME A TEER A,
TUTFA4TAEETH VHDL P =R /5 E S T&ET,

Ny IT7— R—b E—F
Ny 77— R—hk F—REMHEH LNl TTES N,
VHDL TIHE 5 R DI HEN LGBy 77— R—F T—FE I T&ET,
- HEAR—k
- WAR—=KN (NERTZAN—=23 1 DLV
Ny T7— R—h:
- ARHICZT D A REER DD
- YRal—iarhbOE kO RE AT LD EEL

Ny IT7— R—bk E—FEERALI—F GEESHZLY)

entity alu is

port (
CLK : in STD_LOGIC;
A : in STD LOGIC VECTOR(3 downto 0);
B : in STD LOGIC _VECTOR(3 downto 0);
C : buffer STD LOGIC VECTOR(3 downto 0));
end alu;

architecture behavioral of alu is
begin
process begin
if rising edge (CLK) then
C <= UNSIGNED (A) + UNSIGNED (B) UNSIGNED(C) ;
end if;
end process;
end behavioral;
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NyI7— E—FOFrAOyY
Ny T7— R—hF F=RIIEHALRNIICL TZE W,
EROa—=FFITES Cid, ROIDITREHSHTHET,
- NyZy— EB—RTa—Ripilk&h THET,
- HNEBLOHAOR—rOmGFEEHALTHET,
CIZHEE P RERBEE DL~ T _RTAy 77— L L TEE T AU ERHVELT,
Ny 77— F—RFR&Rey 734520
1. I—EEEHA
2. R=FCEMNLELTES

Ny IT7— R—k E—RZFERLGOI—FF (HE)

entity alu is

port (
CLK : in STD_LOGIC;
A : in STD LOGIC VECTOR(3 downto 0);
B : in STD LOGIC VECTOR(3 downto 0);
C : out STD LOGIC VECTOR(3 downto 0));
end alu;

architecture behavioral of alu is
-- dummy signal
signal C INT : STD LOGIC VECTOR(3 downto 0);
begin
C <= C_INT;
process begin
if rising edge (CLK) then
C INT <= A and B and C_INT;
end if;
end process;
end behavioral;
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VHDL 7 —FTIFvEE
WEE 5137 =% 7 7 F v L THEF TEET,
FWEME Z I3 RBFEESILET

T—FTUF¥EED VHDL O—F4l

library IEEE;
use IEEE.std logic 1164.all;

entity EXAMPLE is
port (
A,B,C : in std logic;
D,E : out std logic );
end EXAMPLE;

architecture ARCHI of EXAMPLE is
signal T : std logic;
begin

end ARCHI;
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VHDL QA R—R Vb AV RIS T—3Y

AVR—R N ARG = arEFE T L TAY 2=y (v =R 25

DFPA L 2=y MHICA L AZ v =—RL T, EHEO TP Ao 2tk TEET,

VRN A ARE L = ar B EITT AT

. AVARF V= B RER SRR L 72T Ay 2= b (2T AT ET =X T 7T %)
FER L ET,

2. AVIR—FRUNEBRT VAL 2=y b T =X T I F ¥ LD EE S CTA LV AZ L T—
FENDHIIICESLET,

3. BTV ALy 2=v b7 —F T IV F ¥ R 3 TCIOAL R —R N A AKX —h
LCHEERLET,

4, AVKR—=FRPMDT =~ K= e RBEDEFEFEBT A 2=V DR -~y
(Bfe) LET,

AVR—R R AV RBZVANXDIL AV
U= N ARSI = a s LDAL Y T AV NIRDEBY T,

2%
AVAHS AT ET,
BE U A h

- THIFED port map ¥ —V—RTEHAINET,
- AUHR=RIDOTF =) R REOE S ELIBT VA 2=vhD
R—MIERLET,
F 7 arOBEY AR
- TFPHIFED generic map ¥ —V—RFTCEHAINET,
- FEEROEEZI VRPN TERSINDLG 74—~/ PRy 7L ET,
XST CTiE, ar R =R MNEF THIK AR EIN TWRNARIZZBY R — S ET,

AVR—RU AV AR T—2320 @ VHDL a—FK 4|
WiZ. 4 D NAND2 a2 R — R MBI RS NS YN E S O & ek Bl 2 R L COVvET,

-- A simple component instantiation example
-= Involves a component declaration and the component instantiation itself
-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: VHDL Language Support/instantiation/instantiation simple.vhd
entity sub is
generic (
WIDTH : integer := 4);
port (
A,B : in BIT VECTOR(WIDTH-1 downto O0);
(e} : out BIT_VECTOR(2*WIDTH-1 downto 0));

end sub;
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VHDL DY HR—*+

architecture archi of sub is
begin

O <= A & B;
end ARCHI;

entity top is
generic (
WIDTH : integer := 2);
port (

X, Y : in BIT VECTOR(WIDTH-1 downto 0);

Z : out BIT VECTOR(2*WIDTH-1 downto 0));

end top;

architecture ARCHI of top is

component sub -- component declaration
generic (
WIDTH : integer := 2);
port (

A,B : in BIT VECTOR(WIDTH-1 downto O0);
0] : out BIT VECTOR(2*WIDTH-1 downto 0));

end component;

begin

inst sub : sub -- component instantiation

generic map (
WIDTH => WIDTH
)
port map (
A => X,
B =>1Y,
O => 12
)i

end ARCHI;
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VHDL OBIRMGEAVR—R U AV RRAD T —230 X
XST Ti&, VHDL O FHFReaL R—R U AL AZ v = a IR AR— RS ET,
HIROBEBENIRAL AR —a TR — RSN ER A,

BHIFFEOH LKA EITSINDDEBL 2002, #0 i3 [FE0T 64 (T 741
M IZHI RS TWET,

B A28 B 4 A1Z1% ., —recursion_iteration_limit 7> ar AL £, RO
ZHLTTZEN,
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BRMZIAVKR—RIN AORAYY T —232 0 VHDL I—R

-- Recursive component instantiation

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: VHDL Language Support/instantiation/instantiation recursive.vhd
library ieee;

use ieee.std logic_1164.all;

library unisim;

use unisim.vcomponents.all;

entity single stage is
generic (
sh _st: integer:=4);
port (
CLK : in std logic;
DI : in std logic;
DO : out std logic );

end entity single stage;

architecture recursive of single stage is
component single stage
generic (
sh st: integer);
port (
CLK : in std logic;
DI : in std logic;
DO : out std logic );
end component;
signal tmp : std logic;
begin
GEN_FD LAST: if sh st=1 generate
inst_fd: FD port map (D=>DI, C=>CLK, Q=>DO);
end generate;
GEN_FD INTERM: if sh st /= 1 generate
inst fd: FD port map (D=>DI, C=>CLK, Q=>tmp);
inst sstage: single stage
generic map (sh_st => sh st-1)
port map (DI=>tmp, CLK=>CLK, DO=>DO) ;
end generate;

end recursive;
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VHDL @AV R—Rk a0 TqFal—ay
AR R AT R al —var LEEHT L, ar R R MR T Y
JTEET,
T LS TAT AT =R T IF ¥ OXTTY,

XST Tl 7—F T I7F ¥ EE TOAVR—FRU b a7 (¥ alb—a X0 N
PR—FENET,

for instantiation list : component name use
LibName.entity Name (Architecture Name) ;

TROXIEFERERLTWET,

- T _TOHNAND2 2R —R T T 474 NAND2 &7 —%527F v ARCHI
MERHIND

- FHAL 2=y work TA T TV T RALEND

For all : NAND2 use entity work.NAND2 (ARCHI) ;
AR RN AV ARF Y = a LA T 4K 2L — v a HiIN R WA
- VR IRRICARTIO = T 4T A BEM T DR E T,

- BRENET XTI F AP RBICASANINIT —F T 7 F Y I EA
TohET,

TUTATAFINET —F T 7T BN E . BRI T T 0 Ry 7 AR ERSIVET,

a<wL R A4y F—ROPLE . AR —K N A RARF v — g BT Ay =
TATABLIOT —FT 7 F v ZBEAEMTE2OICEAOar 74X ol —ar B85 &M
AT TEET,

WAZHD run 2= KD [Top Module Name] (~top) 7" > ar DfElx., & B~ L=
VTAT A TIERL, ar 74X 2l — a4 T,

VHDL DT xRy s
VHDL Y =7 :
Verilog /35 A— 4 — &[] 4
YRR AT REe T AL Z Rk T 2DIENLHET,
a7 hg VHDL 22— R &R § 5720 1l & E T,
W OWHREZ T A= — L TEET,
- AR HAR

- TS 2= OB EOHIRHZL AV D&

INGA—=Z— L Dl

FICHMSREA N A RE T2 TREL AL ALY T — T HMBEDH LGS . IRDDEHIT
xRl EFERALTT Ay 2=y bhE 1 DT ERIRLET, ML, (PR s T
A=K —ZFEHA L= VHDL 22— R4 | 2B TL7EEN,
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VIRV IDEE
VxRVl NIA—H =X ZUTATAE S TES TEET,
XST TlE, WEEFDI2oLPHIAT DY =R w7 NTA=H =3P R —hSNET,
- integer
- boolean
-  string
- real
-  std_logic_vector

xRy IIET 7NV MOMBETESLET,

DIy INGA—F—ZFEALT= VHDL a—K 4l

-- VHDL generic parameters example

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
-- File: VHDL Language Support/generics/generics_1.vhd

library IEEE;

use IEEE.std logic 1164.all;

use IEEE.std logic_unsigned.all;

entity addern is
generic (
width : integer := 8);
port (
A,B : in std logic vector (width-1 downto 0);
Y : out std logic vector (width-1 downto 0) );

end addern;

architecture bhv of addern is
begin

Y <= A + B;
end bhv;

Library IEEE;
use IEEE.std logic_1164.all;

entity top is
port (
X, Y, Z : in std_logic vector (12 downto 0);
A, B : in std _logic_vector (4 downto 0);
S :out std logic vector (17 downto 0) );
end top;

architecture bhv of top is
component addern

generic (width : integer := 8);
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port (
A,B : in std logic_vector (width-1 downto 0);
Y : out std logic_vector (width-1 downto 0) );
end component;

for all : addern use entity work.addern (bhv) ;

signal Cl : std _logic_vector (12 downto 0);

signal C2, C3 : std logic vector (17 downto 0);
begin

Ul : addern generic map (width=>13) port map (X,Y,Cl);

C2 <= Cl & A;

C3 <=7 & B;

U2 : addern generic map (width=>18) port map (C2,C3,S);
end bhv;
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VHDL QP xRy I ERHEDIHRE
VHDL ®2 = 3w LB OBA OERE . KOE5 b 0RH0ET,

VHDL Y=y BIWNEME HDL V—R&2 I—FR DAL AR AL R —R D
oFIC#EATED

BIO
BRI 7 7 AV TR ETED

e DREHE
XST Ti&, VHDL YV =Ry 7 L BMEM OB EEZ RO IDITHELET,

AL AL A (AL ~UV) DFRERA LR —R b (BRI ~LV) OFFE IV ERS
ﬂ\ij—o

PV 7 EBHERRICA L AZ L AR AR — R MIE A TEAEES . FO BT
Ve RX oI BRESI TS EATICREMR R B E T,

KK 2 EFRT DOIH T DG EZHHLRNTIZEN, ZDX57%56, XST T
ENaRT Ay —UREIRESNET,

XCF (XST #l#)7 7 A/v) THESND@IMEIL, VHDL 2 —R TfRESn D @It E7
FY=xUy 7 0L HEICE RS ET,

Ty DEFEDEF 2T 4)BMEIZ AT OEDBEEAIZTY R v 7 0B EES
nEJ,

ZOEMRIT. ROFIZEEDOLNTWET,

FEDBEDY T

IHE hEYES

AU ALZ L ASDIEE (FALL L) AR =R~ ORE (R ~L)

AV AR AE T AR — R M S VD e FCA L AZ o A Far R—x o MOEHEShD Y =Yy
PAV 7 ZHIKI7 7 A v (XCF) T E LB VHDL = —RCHE LB ETy =y

Tuy I EROEX2VT 4B ZOMDBEEEINIT =R vy
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VHDL M #EA & hHE E K

XST Ti&, &k ® VHDL A& O E R AR — S ET,
VHDL o [R]RFRLERAZ 5B AR 3T
VHDL O ¥ =R —h3C
VHDL Ol G 7 mi A3

VHDL OO R FF AL E{ES KA X
MAGbEary 7, RIRFLEE SRALEFE AL CGlkShET,
[FIRFALERE AR A SR T —F 77 F ¥ LORIKTHRESNET,
VHDL TiZ, RD 3 FEFE D[RR LBE S ARA LBV E T,
- VU TIAREERAX
- IR (with-select-when)
- 53T (when—else)
A B LERIE B A ST BT R L T O TH R TE E 7,
T =X T 7T ¥ TRALTZFRIRFLEE S ONEF LI BE/RH O EE A,
RS SR X T R CRIBFCT 77 4 7120 ET
RAZLOLHPOAE B OENEALT D&, IR AT FFHI SV ET,
Z O FFHIS AR R DM OME BITRASHET,

SUTIIBESRKAXD VHDL a—FK 44l

T <= A and B;
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VHDL DY HR—*+

Bl R E IR A XD VHDL a—FKR 4l

-- Concurrent selection assignment in VHDL

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: VHDL Language Support/combinatorial/concurrent selected assignment.vhd
library ieee;

use ieee.std logic_1164.all;

entity concurrent selected assignment is
generic (
width: integer := 8);
port (
a, b, ¢, d : in std logic vector (width-1 downto 0);
sel : in std logic vector (1 downto 0);
T : out std logic vector (width-1 downto 0) );

end concurrent selected assignment;

architecture bhv of concurrent selected assignment is
begin
with sel select
T <= a when "00",
b when "01",
c when "10",
d when others;

end bhv;
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B B 5 4 £ A XX (when—else) @ VHDL a—K 45l

-- A concurrent conditional assignment (when-else)

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

-- File: VHDL Language Support/combinatorial/concurrent conditional assignment.vhd

library ieee;

use ieee.std logic_1164.all;

entity concurrent conditional assignment is
generic (
width: integer := 8);
port (
a, b, ¢, d : in std logic vector (width-1 downto 0);
sel : in std logic vector (1 downto 0);
T : out std logic vector (width-1 downto 0) );

end concurrent conditional assignment;

architecture bhv of concurrent conditional assignment is

begin
T <= a when sel = "00" else
b when sel = "01l" else
c when sel = "10" else
d;
end bhv;
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VHDL @) generate XX

XST Ti%. VHDL @ generate L3R —hEHTWET,

VHDL & for-generate 3

VHDL & if-generate 3

VHDL @) for-generate 3

N IEREE % 5095121, for-generate XA fE HL £,

for—-generate X M VHDL a— K4l

RO TIX, for-generate ST EFRE R LZD S B MNE SR DOAE DX —T UM ED

WL TWET,

-- A for-generate example

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

-- File: VHDL Language Support/combinatorial/for generate.vhd

entity for generate is

port (
A,B : in
CIN : in
SUM : out
COUT : out

end for generate;

architecture archi

BIT VECTOR (0 to 7);
BIT;

BIT VECTOR (0 to 7);
BIT );

of for generate is

signal C : BIT VECTOR (0 to 8);

begin
C(0) <= CIN;
COUT <= C(8);
LOOP_ADD : for

SUM(I) <= A(I) xor B(I) xor C(I);

C(I+1) <=
end generate;

end archi;

VHDL @ if-generate

I in 0 to 7 generate

(A(I) and B(I)) or (A(I)

and C(I)) or (B(I)

if-generate 3CI1L, T AMERIZE SN T, HDL VY —RA =R DT /A AD R E R4y

T IT AN T LI LET
if~generate 3L{%, A¥ T 4w 7 &M CTHR—FSET,
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if-generate 3X M {5l
DRV IEE DAY A FPGA T AA A 773054 — 4y NeTB0oRLET,
if-generate U T, IRNFEITENET,
- BET AR T WISHL TV =Ry R T A

- FOTAARTZyIVHERICRIBR SN HDL Y —R a—RDkvrvar a7
TANTR

if-generate XN TR AEN Tz for-generate X @ VHDL a—K 45l

WDOa—RETIE, Py 7D N EYRMIERR (v Mg 4 ~ 32) 28 if-generate LW
for-generate L Cit lRESNL TV ET,

-- A for-generate nested in a if-generate
-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: VHDL Language Support/combinatorial/if for generate.vhd
entity if for generate is
generic (
N : INTEGER := 8);
port (
A,B : in BIT VECTOR (N downto 0);
CIN : in BIT;
SUM : out BIT_VECTOR (N downto 0);
COUT : out BIT );

end if for generate;

architecture archi of if for generate is
signal C : BIT_VECTOR (N+1 downto 0);
begin
IF N: if (N>=4 and N<=32) generate
C(0) <= CIN;
COUT <= C(N+1);
LOOP_ADD : for I in 0 to N generate
SUM(I) <= A(I) xor B(I) xor C(I);
C(I+1) <= (A(I) and B(I)) or (A(I) and C(I)) or (B(I) and C(I));
end generate;
end generate;

end archi;
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VHDL QO A EHLETOER

XST Ti%. VHDL O A EbE 7o ARNR—rSNET,
VHDL fiA&bEady it 7oA TRk TEEJ,

Tt AL, TN TRAINTEERNT o EAOEITINAT- T LVMEE (S AT
A HMEEbE T RERDET,

ZOIHRMEBIT BIEOMEERFLET A,
Toav AL, =NV E R EEOLIENTEET,

AE) ILAVE
B DT EANOHETRSND N —F T =T I2iE, ABY TLA MBS E ENEE A,

FTREAL TRASHIERETRTH, FioFetR Tuy/NOTXTORGENROH
HNATHRIJICRAZINDES . FO 7o X I G b Tt Ed,

if LEIT case LD T X TOFIGETEEBPHRMIMRASILTORWEESIX, B
FvF PRSI NET,

XST TFHIESNZW Ty TF NGRS =6, BRI AZSNL TV RWE SO HDL
‘—}‘%Eﬁwubij—

o TAET4 URE
MAGbE 7oA, By T4 T4 VARG ENET,
T TAET 4 UARND, process ¥ — UV —RDEZIZH>Z THENET,
BT TAET A VANMIHDE T DT INITEAL (A X)) BEZDE, TrEX
DEITINET,
MABDLET v ADGE . B T4 T4 UANMIZIREZ D D LERHDET,
- iR case REDEFMETHEHTHITXTOREE

- RAXDOEMDE ST

EMLEWNGEE
BENE VT AET 4 UANMIBRWIERHD E T,
TV TAE T4 UAMIE BN E TN TR WA XST TR B ETENET,
- EEERDEOT A AR B DI ERBHVE T,
- BRIy —URRRINET,
- BholfEEEE T 48T VANMTEMLUET,
Valb—ar ORI EE T AT
- HDL Y—R a—RIZFEELRWE ST R CEEMLET,
- BREBRFEITLET,

—
il
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VHDL DZE#ELUVEFTDHKAX
XST TiX VHDL OB I OME S RA IR — S ET,
TRBAUT, A= N B D LN TEET,
7= VERIZIE ROREPHVET,
- TrBEANTESLHEHTES
- EETaRRAOIMUGIT R XN

TOEAXNTESHKAZLIz VHDL O—FK 4|

-- Signal assignment in a process
-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: VHDL Language Support/signals variables/signal in process.vhd
entity signal in process is
port (
A, B : in BIT;
S : out BIT );

end signal in process;

architecture archi of signal in process is

begin
process (A, B)
begin
S <="'0" ;
if ((A and B) = "1’) then
S <= "1’
end if;

end process;

end archi;
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-- Variable and signal assignment in a process

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: VHDL Language Support/signals variables/variable in process.vhd

library ieee;

use ieee.std logic_1164.all;

use ieee.std logic_arith.all;

use ieee.std logic_unsigned.all;

entity variable in process is

port (
A,B
ADD SUB :
S

std logic_vector (3 downto 0);
std logic;
: out std logic vector (3 downto 0) );

end variable in process;

architecture archi of variable in process is

begin

process (A, B, ADD SUB)

variable AUX :

begin

if ADD SUB =

AUX :=
else
AUX :=
end 1if;
S <= AUX;
end process;

end archi;

std_logic_vector (3 downto 0);

71" then

VHDL @) if-else XX

if-else LI LN if-elsif-else SCTIL, BEAASME (true—false) |Z& > TEITENDLBIRESIU
F7,

FRNEDEEHIW SN 1T if IR FETINET,

FEDME (FT21E x D0 2) LRSI A 1T else SCRFEATSNET
BB SE DT a7 % if 721 else 73l SCNTHEITTEET,
begin & end ¥ —U =R MLE T,

if-else ST RARSHHTENMTEET,
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if-else X VHDL a— K43l

library IEEE;
use IEEE.std logic 1164.all;

entity mux4 is
port (
a, b, ¢, d : in std logic vector (7 downto 0);
sell, sel2 : in std logic;
outmux : out std logic vector (7 downto 0));
end mux4;

architecture behavior of mux4 is
begin
process (a, b, c, d, sell, sel2)
begin
if (sell = "1’) then
if (sel2 = '1') then
outmux <= a;
else
outmux <= Db;
end if;
else
if (sel2 = '1') then
outmux <= c;
else
outmux <= d;
end if;
end if;
end process;
end behavior;
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VHDL @ case X

VHDL @ case X Cld, IRVBFEITINET,
BRI L, DD W FN 3D 1| DEEITLET,
FLIR SAVIZNALZ 43 I8 2 R Al L 9,
AN true (TR T2 3 I8N FATENET,
EOT I FH =B LRz E1E, T 7 ANV IO SN FETINET,

case XD a—K 4

library IEEE;
use IEEE.std logic 1164.all;

entity mux4 is
port (
a, b, ¢, d : in std logic vector (7 downto 0);
sel : in std logic vector (1 downto 0);
outmux : out std logic vector (7 downto 0));

end mux4;

architecture behavior of mux4 is
begin
process (a, b, c, d, sel)
begin
case sel 1is
when "00" => outmux <= a;

when "01" => outmux <= Db;

when "10" => outmux <= c;
when others => outmux <= d; -- case statement must be complete
end case;

end process;

end behavior;
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VHDL @ for-loop X
XST Ti&. VHDL @ for-loop X3 AR —hEHTWET,
TE HL D i
WOFERF 72 H Uo7 AN Ik
- <
- <=
- >
- =
ROWT NPT ETHRAT v T OFHE
- var = var +t step
~  var = var - step
& var iIN—TEK
¢ step | EHKME
next LB LV exit 3
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-- For-loop example

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: VHDL Language Support/combinatorial/for loop.vhd

library IEEE;

use IEEE.std logic_1164.all;

use IEEE.std logic_unsigned.all;

entity countzeros is
port (
a : in std logic_vector (7 downto 0);
Count : out std logic_vector (2 downto 0) );

end countzeros;

architecture behavior of countzeros is
signal Count Aux: std logic vector (2 downto 0);
begin
process (a, Count Aux)
begin
Count Aux <= "000";
for i in a’range loop
if (a(i) = '0’) then
Count_Aux <= Count_Aux + 1;
end if;
end loop;
Count <= Count Aux;
end process;

end behavior;
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& XILINXs

VHDL DIEF O

oy

VHDL DIEFRY vy Z7i2id, & ENE7,

VHDL O& LT 4T 1 YAMTZNER 7 rt 23
VHDL D& v T A48T 4 YURRDZRWIER 7 1t 23
VHDL O #IHEEEEIc &bty /Uy
VHDL D AEY— L A RDF 7 4L~ Il

VHDL Dt TA4ET4 VAMIZIERTOERAX

TavADOHLLEMEITH L THUASH T RWME S H 584 . VHDL 7 av X I AE0
B av AT JBR e A2 ES,

WERAT —RNEZIIAEY (D7 7uay T F213T79F) BAERSINET,
ExRa o 7E. o T A T4 VAR R—2DE F GR35 2 B0 LET,
PRI, 25 7T EIHDL a— 7 47 RIS RLTIES N,

B Oy M EE at
T REERH LI T AT 0 VAMTEIRR 7 2 A2, IREGLIR L E T,

WRaeagletr 78710 VAN :

- JayJiEE

- ARV A FERBNIHIE T4 7 2 ar O 5 GERIEIE YUt YH)
Iy A REFIR LTS if 3

FEREFIEHAOS v DEE R

FEFRIGIE ey GER# YN/ VYN OFEBRNED Iy AR LEDY
BT

RGeSy (F—2 7 var Oy s/ Uy, A7 varorayy f3—
TIV) DERBRBFD Iy T AXRD if SIS IO RN T

ZOBFHRIT ROFRICEED LN TWET,

EREAREOD YO DEERDH <)

EpuM

==

AE 1T

FEFIIHI =7 R/ VYR Iy AR LDH]

GIEiA=a24 T A Ty AR if Syl

7 varoEtzy /)
bk
FFaroray s 4 x—
7L
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TV TAETA VAMIZIERT OEAXDEX

process (<sensitivity list>)

begin
<asynchronous part>
<clock event>
<synchronous part>

end;

7899 ANVEX
Jayy AR, RO IHICFEIRLET,
- b ERYZoY

If clk’event and clk ‘1’ then
- ML FBNYTyY
If clk’event and clk = ‘0’ then

VHDL.’ 93 IEEE ¥ rising edge 3L falling edge B A fEH 5L, a—Rix
PPN TLRVET,

- b ERY)TyY

If rising edge(clk) then

- ML TFRYTyY
If falling edge(clk) then
ESLLEWNEE
BENEVTAET 4 UANMIZBRWIERHD ET,
TV TAE T4 VAMIE BB E TN TOARWES | XST TIRRBETESNET,
- R RREYOT A AMERERRDZERHET,
- BEERX B —URFRINET,
- o lEEE T4 T4 VAMTBEINLET,
PRzl —ar T OMBERERET AT
- HDLY—R a—RIZFELRWME ST X TEBMLET,
- ARERIEITLET,

VHDL Dt TAETA YRAMDLZWIBERTAERX
XST TiE, wait LEFEHALINER 7 22 AOFER B R —hSET,
ER 7 me 2Tt v T4 T YANRL TR L E T,
FICIER 7 m e AT v T A8 7 ¢ UARE wait SUIPFH CTEER A,
A TED wait LT 1 LDOHTT,
wait (1, BEEICFE AL FT,
wait LD TIER Y vr JayraidadLET,
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wait XEFEALEIERTOtERXM VHDL a—K 14|

process

begin
wait until rising edge (clk);
q <= d;

end process;

wait X THYOvY Ty FitaiLiz=a—r4|
Jayy A x—TWE, say LT wait CTRER TEET,

process

begin
wait until rising edge(clk) and clken = '1';
q <= d;

end process;
wait XDRIZV/AYY TyDEERBLIE-a—~jl
sy A Fx—7 WL, Bl e sk cEET,

process
begin
wait until rising edge(clk);
if clken = 1’ then
q <= d;
end if;
end process;

E#AKIEI A2y DL

ZOa—RFEBERTIE, Juvd A3—=TNET TRl Ry b ERIT By RO

FO7e Ry 7 2k TEET,

TV TUE T4 VAND I W e A EFE AU IERIEIH ey v 7 &R OllRRk =
VAVNMIRIR CEERA, ZOIHRERELH A TEB01E, B v T 48T 4 UR

MixDFatv AT T,

XST T, wait LIZEDNWIZTyFORRBB YR —rShFEEA,

ey Y7250l 351213, B v T 48T 4 UAMPE T e A2 ML 5052

MR HDLD TREIOLET,
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b~

VHDL O #HHELEIEICE b E =Y/ UEYE
LVURSEEE T AR TEET,
MPEERO L2 20ET,
ERAE T,
BAEEONH LI DA TEET (B : SN T —& 77 AN BHIHUED FE A 3A 7).
LAHT D HIHME I AF TEEE A
VYRR BT DX TA—Z—fHIZTEET,

L R5% #8169 % VHDL a— K4l 1

WOA—RFNL, T =T 7 (BIFREAN) EEEELTOET,
JEY =L A MR BIR S AL L bE g
[ 70— 0 Uy b A SN D

signal arb_onebit : std logic := ’'0’;
signal arb priority : std logic vector (3 downto 0) := "1011";

IERTLAVEDEMEICE L E-FEML
JEVR =LA hEBMEIC A DR THIHME T 21203, RELBRTOLERHYET,
- ey UkyME
- = Afle Yy
LORZ DUy FA L PGB o2 e E L VAR E R AL ET,
WOBIEZIRLTITZE N,
WOFEZONWTIE, 7V T 7y T L VRS | BB R TSN,
- EEICAbEEEYNVEYE
- FERM vs RHIEY R/ VRV R

LY R2%Z#EA1E T D VHDL O—K 45l 2

process (clk, rst)
begin
if rst=’1’ then
arb_onebit <= ’'0’;
end if;
end process;
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LU RX5%E##1E$ S VHDL a—K4l 3
WROA—=RIE NT =T 7T DYWL EEMEICE DT By MR F T,
-- Register initialization
-= Specifying initial contents at circuit powes-up
-= Specifying an operational set/reset
-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: VHDL Language Support/initial/initial 1.vhd
library ieee;

use ieee.std logic_1164.all;

entity initial 1 is
Port (
clk, rst : in std logic;
din : in std logic;
dout : out std logic);

end initial 1;

architecture behavioral of initial 1 is
signal arb onebit : std logic := ’"1’; -- power-up to vcc

begin

process (clk)
begin
if (rising edge(clk)) then
if rst='1’ then -- local synchronous reset
arb _onebit <= '0’;
else
arb _onebit <= din;
end 1if;
end if;

end process;
dout <= arb_onebit;

end behavioral;
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VHDL MAE!) TLAVMDTI7A4ILNEERE

T RTOAEY L AVMT BB DO RT —NIRANBERHVET,

TRTOAEY T AVME, BEEDO AT —MNIRDVNERHLD T, JEIk> T
IEEE B O W HE I DWW AR HD T,

Il "L ET,

- 72T, Bk o= —RE] T, arbonebit {E5 2 1 IZHIHEEN WS XST
TIHHHIEELTT 7480 0 2804 CTE4,

- XST % IEEE #i#% (std_logic ®F 7 4/VMEIE U) IZHEWVER A,

#H1E
WHLIZ. LY AZ B I RAM 2R — ROl FCRICIZAVE T,
XST VXME B DOEE L2882, T&A721F IBEE VHDL B IZHEVET,

FHEA VHDL 2 —RIZE TV WnEA1E. TVHDL O#IHIME | o FE D XST %
DI T 7 H/NVMENMERHENET,

KEHOKR—
KEEOH AR —ME, T 74/ 8T VHDL #IHE D XST FN ARSI TOAEIZRDET,

H AR = MR EE DS D 55 513 REERED AN — RS E RS- IR AR I 72
DI RSN ET,

[EEE @ VHDL 4 CTit, REHO AN R —b e FEHTEEFA,
- RO ANB—IRHLHE XST TZIF— AvE—IUBEREINFET,

- AJIFR—=FZ open F—TU—FRFIFENTHOTH, TT— AvbB—UNERE
nET,

VHDL O %) £ {i&

F—A% IEEE XST
bit 0 0
std_logic U 0
bit_vector (3 downto 0) 0 0
std_logic_vector (3 downto 0) 0 0

integer (unconstrained) integer’ left integer’ left

integer range 7 downto 0 integer’left = 7 integer’left = 7 (=z—RI% 111)
integer range 0 to 7 integer’left = 0 integer’left = 0 (=T —NR{1% 000)
Boolean FALSE FALSE (=—K{Z 0)

enum (50,51,52,S3) type’ left = SO type’left = SO (=—NK 1% 000)
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VHDL ME#HETOL—D v
VHDL OB (777 ay) BLOT oy —Vv2HELTELE, T TTryr 24
BEHEH 258 ICHETY,
EBLO Ty =YX RCTESFLET,
- entity D EEH S
- architecture 3
- package X
& % Tp function F7=1X procedure 3

- EEWH

- KK

HE S IR R ESNET,

- ANNTGA—H—

- WHEAHR I RTA=F— (Tar—TxDH)

- HWHEAR N RGA—F— (Fr—T v D)
ZNHDNRTA=Z IR EH ET DML EIIHEE A, FilERELRNENID
LIE NTA=F =R E OFFHIZHI BRI 20 nH 2 e T,

NEITH A S bE 22T EILTOVET,

LY U a—ay B0, [EEE std logic 1164 /3y 7 —J TEBRSNALDLIAME, Y
AR—hENFEHEA,

NYr—UNTEESNEH O VHDL 2—R 4
WIZ, ADD B#%& /v /r—Y CE ST 53—l RLET,
ADD BE%03 1 By MINEER T,
ADD B0 4 By MINERRZAERL T 572012 4 BIFFOMHEET,

-- Declaration of a function in a package
-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: VHDL Language Support/functions procedures/function package 1.vhd
package PKG is

function ADD (A,B, CIN : BIT )

return BIT VECTOR;
end PKG;

package body PKG is
function ADD (A,B, CIN : BIT )
return BIT VECTOR is
variable S, COUT : BIT;
variable RESULT : BIT VECTOR (1 downto 0);

begin
S := A xor B xor CIN;
COUT := (A and B) or (A and CIN) or (B and CIN);
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RESULT := COUT & S;
return RESULT;
end ADD;
end PKG;

use work.PKG.all;

entity EXAMPLE is
port (
A,B : in BIT VECTOR (3 downto 0);
CIN : in BIT;
S : out BIT VECTOR (3 downto 0);
COUT : out BIT );
end EXAMPLE;

architecture ARCHI of EXAMPLE is

signal SO, s1, S2, S3 : BIT VECTOR (1 downto 0);
begin

S0 <= ADD (A(0), B(0), CIN);

S1 <= ADD (A(l), B(l), sO(1l)):

S2 <= ADD (A(2), B(2), S1(1)):

S3 <= ADD (A(3), B(3), S2(1)):

S <= S3(0) & S2(0) & S1(0) & S0O0(0);

COUT <= S3(1);
end ARCHI;

Nr—CRATEESNTAL—2 v D VHDL a—K4l
WL, ERRLFEICHITT R, T ry =V vy XEfH L TWET,

-- Declaration of a procedure in a package
-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
-- File: VHDL Language Support/functions procedures/procedure package 1.vhd
package PKG is
procedure ADD (
A, B, CIN : in BIT;
C : out BIT VECTOR (1 downto 0) );
end PKG;

package body PKG is
procedure ADD (
A, B, CIN : in BIT;
C : out BIT VECTOR (1 downto 0)

variable S, COUT : BIT;
begin
S := A xor B xor CIN;
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COUT := (A and B) or (A and CIN) or (B and CIN);
C := COUT & S;
end ADD;

end PKG;

use work.PKG.all;

entity EXAMPLE is
port (
A,B : in BIT VECTOR (3 downto 0);
CIN : in BIT;
S : out BIT VECTOR (3 downto 0);
COUT : out BIT );
end EXAMPLE;

architecture ARCHI of EXAMPLE is
begin
process (A,B,CIN)
variable s0, sS1, S2, S3 : BIT VECTOR (1 downto 0);

begin
ADD (A(0), B(0), CIN, SO0);
ADD (A(l), B(l), sO(l), S1);
ADD (A(2), B(2), S1(1), S2);
ADD (A(3), B(3), S2(1), S3);
S <= S3(0) & S2(0) & S1(0) & S0(0);

end process;

end ARCHI;

BIFE%® VHDL a—K 4l
XST THERBISLY K —PShET . KOBIL, n! BIEAMAL TOET,

function my func(x : integer) return integer is
begin
if x = 1 then
return x;
else
return (x*my func(x-1));
end if;
end function my func;

VHDL O 7 H—FX

VHDL O 7 % —hF Ui, IROFFHEBHVET
THAL DTNy T a T HDIESELET,
RITH L TERHSNAD AN ERERE MEOHL &M 2R TEET,
- YVx=xVy7 FEH. generate FofF
- FEOHENTEBEERONTA—Z—
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T = THRESNETT— 3. BEOL ~LSE L TROWFRNE LTRSS ET,
BEAyE—UNFERENET, FIX
FHA LR TET, LT At — URERSET,

XST Tl AFT AV I FMEOT F— LD HBYR—h&h T,

TH—hXEFERLETHAY IL—IL Fvd
WOa—RBFNZIE, T LYV AZEFLIR TS SINGLE SRL £V )7 ay 7 RWEEnC0nET,
ZDOVTLVAZDHARL, SRLWIDTH £V Y = kU ZEIC L > TR EL £,
TH—hXIZED, 1 DD TR LY RZDHAXHS SRL (Shift Register LUT) O A X%
A TWRWNEINRTF 27 ENET,
WOFEMNS, T b LY AZ DI KA RIE 1T B b2 DA TEEE A,
- SRL O#A XL 16 £ b
- XSTIEAFGARD TV T 7y P HfEHL T 7N LY REDRFHEDAT —T %
A TVALR
SINGLE SRL 77X, TOP LWWH T 47 ANT 2 [Alf AKX — RS T
WET,
- 1 OHDAL AR Y — gy
SRL_WIDTH = 13
- 2OHDALARL YT — gy
SRL_WIDTH = 18

FTHAVIL—IL FzyIRT7H—LXD VHDL a—FK 4|

-- Use of an assert statement for design rule checking

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

-- File: VHDL Language Support/asserts/asserts 1l.vhd

library ieee;

use ieee.std logic 1164.all;

entity SINGLE SRL is

generic (SRL_WIDTH : integer := 24);

port (

clk : in std logic;
inp : in std logic;

outp : out std logic);

end SINGLE_ SRL;

architecture beh of SINGLE SRL is

signal shift reg : std logic_vector (SRL WIDTH-1 downto 0);

begin

assert SRL_WIDTH <= 17

report "The size of Shift Register exceeds the size of a single SRL"
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severity FAILURE;

process (clk)
begin
if rising edge(clk) then
shift reg <= shift reg (SRL WIDTH-2 downto 0) & inp;
end if;

end process;

outp <= shift reg(SRL WIDTH-1);
end beh;

library ieee;

use ieee.std logic_1164.all;

entity TOP is
port (
clk : in std logic;
inpl, inp2 : in std logic;
outpl, outp2 : out std logic);
end TOP;

architecture beh of TOP is
component SINGLE SRL is
generic (SRL WIDTH : integer := 16);
port (
clk : in std logic;
inp : in std logic;
outp : out std logic);
end component;
begin
instl: SINGLE_ SRL
generic map (SRL _WIDTH => 13)
port map (
clk => clk,
inp => inpl,
outp => outpl );
inst2: SINGLE SRL
generic map (SRL WIDTH => 18)
port map (
clk => clk,
inp => inp2,
outp => outp2 );
end beh;
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TH—IXEFEALET YA L= FIvIDIST— Avt—2

HDL Elaboration

*

Elaborating entity <TOP> (architecture <beh>) from library <work>. Elaborating entity

<SINGLE_ SRL> (architecture <beh>) with generics from library <work>. Elaborating entity

<SINGLE_SRL> (architecture <beh>) with generics from library <work>. ERROR:HDLCompiler:1242 -

"VHDL Language Support/asserts/asserts_1l.vhd" Line 15: "The size of Shift Register exceeds the

size of a single SRL": exiting elaboration "VHDL Language Support/asserts/asserts_ 1.vhd" Line 4.

netlist SINGLE SRL(18) (beh) remains a blackbox, due to errors in its contents
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VHDL SA473) B LU N\vr—o
VHDL A7 VB L0y r—2id, B EENET,
VHDL A7V
VHDL D EFRHF I~/ —

VHDL DS54 35)
TAT VX, THAY 2=y bea "ALT 5747 NTT,
THAL 2=y NI, DT AT EET —F T 7T v e — VIR ET,
VHDL 35X Verilog ¥ —R& 77 A VIZENENIRETA T FVTaL AV ENET,
WOREMIZ, THDL &7 0y =7 hOER | &2 IR L TIZEW,
- HDL &7 av=/k 77 AL L
- HDL Y—R 77 ANRaAr RANENDTATTVDLRE FH 1k

TATINZAL NANENLT A 2=y NI TAT FVHIZERL TEDTA7TY
LI TWIE, ED VHDL Y —R 77 A Vb ThHREI T ET,

library library name;

work 747 ZV

- TI7FNIATTITT,

- TAT7IVHIALELLEE A,
TIHNNDTAT TV ELEE DL, REHEHLET,
run -work lib

FIFNVNTATIZVOHET 4L 7N 2O —F —TCFEDIATTVOWET +
LRI, work T AL ZMHIR CEZSINDT AL IO FIZHBRICARTOYT
FALIZRITY,

VHDL D ERFH/INNVT—2
VHDL D EFHE /8 r— It WG ENE T
VHDL D JE i A HE Ny r— 2
VHDL D&% # IEEE /Sy /r—
VHDL D JE % # [EEE [ & 3 L OVFE/ NIUR Ny r—o
VHDL @ JE# % A IEEE 05 3 X OV IEEE math real /3y /77—
VHDL DEFRF /v r—
std B XU ieee standard 747 ZV CEBEINET,
BRIz m_A N H T,
2= =R AN T LHLEITIHYER A,
HDL Y —Z a—RIZEHEZDLHIENTEET,
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VHDL D EHEFHRLE/ 0T —D
VHDL D EFH AIFERE Ny r—2
T 7N CRMESET,
WO FEARM)e VHDL 7 — 2 MAERLET,
- hit
- bit_vector
- integer
- natural
- real

- boolean

VHDL O E & FH IEEE /Avr—o
XST Tl VHDL D EFH O IEEE /S — VBN —#h R —hSh £,
VHDL D E £ 7 IEEE /3y —3
IEEE A7 VT /_A I
F@DT — M B, Ty — U a2 ER
XST T, KD [EEE /oy =Y BYR—hEET,
numeric_bit
- bit {ZFE-DV T unsigned 3L signed X7 # A
- A=A u—FERBUEFE AT BRSSO O HEiR B
std_logic_1164
- std_logic. std_ulogic. std_logic_vector. std_ulogic_vector %
- IhBOT — RN EE S B
std_logic_arith (Synopsys)
- stdlogic (ZE:-3V T unsigned 3 XN signed <7 ##Y
- A=A RSN BB AR NSO OILE %
numeric_std
- std_logic (253 T unsigned 38 XN signed 7 &%

- A= N—p—RINEHERE 7 BRSO ORERRE, Zh
I std_logic_arith $[EIC T,

std_logic_unsigned (Synopsys)

std_logic 3N std_logic_vector D4 572 Ul IR B
std_logic_signed (Synopsys)

std_logic 3 O8 std_logic_vector D54 5 fx) & H fil T8 L+
std_logic_misc (Synopsys)

and_reduce L or reduce D X572 std logic 1164 /X r—C DR AAT . T H
A7 B B
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VHDL M E&EFH [EEE BIE S KV ZBI/ N R/ N\ r—
XST Tl WAV R—brSE T,
VHDL 07 #8%# # IEEE [B &/ NS S —
VHDL 07 #8% # IEEE {# 8/ NS Sy r—

VHDL O E & & A IEEE EE /M R/N\vr—2
VHDL D £ A IEEE /3y —

£ Al fixed pkg T,

& E N A OB NS ENET,

ieee_proposed A 7 FVICERIZa L RANLENTWET,

KOIDNTEBLET,

— use ieee.std_logic_1164.all;

— use ieee.numeric_std.all;

— library ieee_proposed;

— use ieee_proposed.fixed_pkg.all;

VHDL M E &K A IEEE FB/INER/N\vr—D
VHDL O # % 7 IEEE {Z 8/ Ns o or— 3
4 Bl float_pkg T4,
NS ER OB NG ENET,
ieee_proposed 74 7 ZVIZEEIZT L RANSILTVNET,
KOINTEBLET,
— use ieee.std_logic_1164.all;
— use ieee.numeric_std.all;
— library ieee_proposed;

— use ieee_proposed.float_pkg.all;

VHDL D & & IEEE EHE E KU [EEE math real /Xy —
VHDL @& 5% #* IEEE real 33X} IEEE math_real /<> —3
VxR w2 ERE OFFEEFEITTHHMICORMEHTEET,
B TR AR A TR T A DITIE, T TEER AL
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VHDL D E#HTEH

T [ E [
math_e e math_log_of 2 In2
math_1_over_e 1/e math_log of 10 In10
math_pi T math_log2_of e logse
math_2_pi 2n math_logl0_of e logg®
math_1_over pi 1/ = math_sqrt_2 J2
math_pi_over_2 n/2 math_1_oversqrt_2 1/4 2
math_pi_over_3 /3 math_sqrt_pi Jr
math_pi_over_4 /4 math_deg_to_rad 27 /360
math_3_pi_over_2 3n/2 math_rad_to_deg 360/2

VHDL D E#E#

ceil(x) realmax(x,y) exp(x) cos(x) cosh(x)
floor(x) realmin(x,y) log(x) tan(x) tanh(x)
round(x) sqrt(x) log2(x) arcsin(x) arcsinh(x)
trunc(x) cbrt(x) log10(x) arctan(x) arccosh(x)
sign(x) "xx”(n,y) log(x,y) arctan(y,x) arctanh(x)
“mod”(x,y) 7xk”(x,y) sin(x) sinh(x)

JHBE D VHDL /Sy —SNDES

WEFEETHME O VHDL Nor— 52 ERTEET,

AT BIOY T LA

TE#

LT oy —Uy

AVR—RNEF

VHDL DR whr — V5 EFRTHE IO A=y al o/ MnbItfED ERZBINET L

ZHHTEET,

VHDL 7\ — V% EHRT HITIE, RBLETT,

Ny —VEE

FROBZFZLAVNEESLET,

NV = VKRR

Ny —=VES X THEHSSNZHEEB IO Ty — Uy 2k LET,
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N r—CEEDEX
package mypackage is
type mytype is
record
first : integer;

second : integer;
end record;

constant myzero : mytype := (first => 0, second => 0);
function getfirst (x : mytype) return integer;

end mypackage;
Nyr—OREDEX

package body mypackage is

function getfirst (x : mytype) return integer is
begin

return x.first;
end function;

end mypackage;

VHDL /X7 —S D7 ot R

VHDL /3y r —=NZT 78 AT H120E, REFEIT TR ERHVET,
L N —=2%ar AN 5747 TV % library Hi CEHDET,
library library name;
2. Nyl —VEFI AT —VICEENLRA DERE use HiTIHRELET,
use library name.package name.all;
3. INLDATIR Ny —VEREEMN T2 T AT AEIT —F T 7 F v LOERNS
AT OMERHVET,
TIANIDTATTIE work 78D T HRELI v —UNIDTAT Y TAL AN SR
L% AL, library HilZ L EHYEE A,
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VHDL DY HR—*+

VHDL D 77AIL 34T HKR—Fk

ok

Nolyr—o

file (text ZA 7 D) standard
access (line ZA 7 D &) standard
file_open (file, name, open_kind) standard
file_close (file) standard
endfile (file) standard
text std.textio
line std.textio
width std.textio
readline (text, line) std.textio
readline (line, bit, boolean) std.textio
read (line, bit) std.textio
readline (line, bit_vector, boolean) std.textio
read (line, bit_vector) std.textio
read (line, boolean, boolean) std.textio
read (line, boolean) std.textio
read (line, character, boolean) std.textio
read (line, character) std.textio
read (line, string, boolean) std.textio
read (line, string) std.textio
write (file, line) std.textio
write (line, bit, boolean) std.textio
write (line, bit) std.textio
write (line, bit_vector, boolean) std.textio
write (line, bit_vector) std.textio
write (line, boolean, boolean) std.textio
write (line, boolean) std.textio
write (line, character, boolean) std.textio
write (line, character) std.textio
write (line, integer, boolean) std.textio
write (line, integer) std.textio

write (line, string, boolean)

std.textio

write (line, string)

std.textio

read (line, std_ulogic, boolean)

ieee.std_logic_textio

read (line, std_ulogic)

ieee.std_logic_textio

read (line, std_ulogic_vector), boolean

ieee.std_logic_textio
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BE £ Nyir—o

read (line, std_ulogic_vector) ieee.std_logic_textio

read (line, std_logic_vector, boolean) ieee.std logic_textio

read (line, std_logic_vector) ieee.std_logic_textio

write (line, std_ulogic, boolean) ieee.std_logic_textio

write (line, std_ulogic) ieee.std_logic_textio

write (line, std_ulogic_vector, boolean) ieee.std_logic_textio

write (line, std_ulogic_vector) ieee.std_logic_textio

write (line, std_logic_vector, boolean) ieee.std_logic_textio

write (line, std_logic_vector) ieee.std_logic_textio

hread

ieee.std_logic_textio

VHDL 7274 L DFHHAHE L/ EZIAHHEEE

XST TiZ, #IBRfT =T VHDL O 77 AN FEAH LB L OEZIALB TR — SN TWET,

T74ILDFEHHL

T 7 AIVEERIABDKERERAE I B L T — X T ANNBATY BRI CEE, FEM
W, TN — & 77 AV TOPMMNEBEDOIRE ] 2R TIZE,

T74ILDEZTIAH
T ANDEZIALEREIL, RO BAIEHLES,

TR T
FREDEBEINT Y =RV IEDONRT 7 AV~ DEZIA R

DA —
RO/ =T HETT,
std_logic_textio /X7 —3
- std FATZUMBERATEET,
- EARWRTIAN X=2DOT7 74V 1/0 HEREZTRIEL £,
- ROT7AN/OBIEOT R =Ty EERLET,
¢ readline
¢ read
¢ writeline
¢ write
ieee.std_logic_textio /X7 —3
- IEEE FA 7 ZUmbEHTEET,
- ZOMOT—HBOPLAETF AN /O AR — Rt L ET,

- [IVHDL 77 A ZAT YR —F IR TIIIT, read BE write 71—
UxEhEA—N"—u—RKLET,
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¥ 3E: VHDL O HER—F

7714 IV EE M /BARBICBEVTEHL A A&

XST Tl 77 A2 BB B L OALDERIC, 77 A 2RI E 32 5 1EL . BRI
WHRETLOHENRELLL R —FSHET,

WDINTESTHL, BRI ESNEZT7 7 AV NBEET,

file myfile : text open write mode is "myfilename.dat"; --
declaration and implicit open

SN T 7 AV A BRI HE E L CRW TSI, RO IOICFLIR L ET,
file myfile : text; -- declaration

variable file status : file open status;

file open (file status, myfile, "myfilename.dat", write mode); --
explicit open

file close(myfile); -- explicit close

NEBIT7AILDSDAE)—RHNAEDFZHAH

ML, TANE T — % 77 AL TO RAM OUIHINE DR E | B L TLEE N,

TNV RI7ZAILADEZTAH

-- Writing to a file

Ty7 T —=MERIE. NI Oa—Fflz2 R TTZE 0,

T7A4IA~NDEEFIAH VHDL O—KRHI BATRMIZEHWTEHLSAE)

TrANDEZABEREIL, 7 Ay ZICEMEHSNET, RO —FFITIE, FEFEALBEEK
DHRENZBHO N7 7 A TR L TEITEN T ET,

-- Explicit open/close with the VHDL’93 FILE OPEN and FILE CLOSE procedures

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: VHDL Language Support/file type support/filewrite explicitopen.vhd

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC_UNSIGNED.ALL;
use IEEE.STD LOGIC arith.ALL;
use IEEE.STD LOGIC_TEXTIO.all;

use STD.TEXTIO.all;

entity filewrite explicitopen is

generic (data_width: integer:= 4);
port ( clk : in std logic;
di : in std logic vector (data width - 1 downto 0);

do : out std logic vector (data width - 1 downto 0));
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UG687 (v 14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com 77




% 3Z= . VHDL QY HR—Fk
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end filewrite explicitopen;

architecture behavioral of filewrite explicitopen is

file results : text;

constant base const: std logic vector(data width - 1 downto 0):
constant new _const: std logic vector(data width - 1 downto 0):
begin

process (clk)

variable txtline : line;
variable file status : file open status;
begin

file open (file status, results,

write (txtline,string’ ("--—-———-—————————————- "))

writeline (results, txtline);
write (txtline, string’ ("Base
write (txtline, base const);
writeline (results, txtline);
write (txtline,string’ ("New
write (txtline,new const);

writeline (results, txtline);

Const:

Const:

write(txtline,string’ ("---------—-—-——————- "))

writeline (results, txtline);
file close(results);
if rising_edge(clk) then
do <= di + new const;
end 1if;

end process;

end behavioral;

"explicit.dat", write mode);

conv_std logic_vector(3,data _width);

base const + "0100";

78
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T7AIADEERAH VHDL 2—R 6| (B RIIZHAWTHALS AR
WIX7 7 A 2 RGBT E L TRV BB o8I T,

-- Writing to a file. Implicit open/close

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: VHDL Language Support/file type support/filewrite implicitopen.vhd
library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC_UNSIGNED.ALL;

use IEEE.STD_LOGIC_arith.ALL;

use IEEE.STD LOGIC_TEXTIO.all;

use STD.TEXTIO.all;

entity filewrite implicitopen is

generic (data width: integer:= 4);

port ( clk : in std logic;
di : in std logic vector (data width - 1 downto 0);
do : out std logic vector (data width - 1 downto 0));

end filewrite implicitopen;

architecture behavioral of filewrite implicitopen is

file results : text open write mode is "implicit.dat";

constant base_const: std _logic_vector(data width - 1 downto 0):= conv_std logic_vector (3,data_width);
constant new const: std logic vector(data width - 1 downto 0):= base const + "0100";
begin

process (clk)
variable txtline : LINE;
begin
write(txtline,string’ ("----—-—-—————-——--——-— "))
writeline (results, txtline);
write(txtline,string’ ("Base Const: "));
write (txtline,base const);
writeline (results, txtline);
write (txtline,string’ ("New Const: "));
write (txtline,new_const);
writeline (results, txtline);
write (txtline,string’ ("-—-—=----—------————- "))
writeline (results, txtline);
if rising edge(clk) then
do <= di + new const;
end if;

end process;

end behavioral;
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ESRAABEBEERRALET NV

FXALBEEEFEHL TT N7 T 5121, RO IS BRBANHE BERHVET,
std_logic “C read #/EHIZIE, WIZEEL TZE W,
- ATELILFIL 0. 1. BROAXR—=RDOHTT,
- XRZOIHBRZENLSOMEITEHTEEEA,
- TI7AMIBERHTERWLTFEREENDGE . EOT FAITHEEINET,
MOT AL IR TORLTZ 7 AV AIFE A L2 TSN,
read 70— SO EMERF O LIS L2 TZE 0,

if SEL = ’1’ then

read (MY LINE, A(3 downto 0));
else

read (MY LINE, A(l downto 0));
end if;
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VHDL X

VHDL O SCITiX, RSB ET,
VHDL OF ¥ Ay =T T7q4bar 7 Fal—rvay
VHDL OB
VHDL 3

VHDL DT HAY ToT4T4&0T4FaL—2aY
XST Tl WA D VHDL TH A o T T 43 74X a2 —Tar PR —hEnEzd,

VHDL T T4 T4 NS —
e R/
RN )
A=k
Y= b (R OFR— &)
TUTATAX
PAR—hel

VHDL /Ny —3
STANDARD
TIME 13 %48 —hL

VHDL O 4 38&Y
TIME

g1l
REAL
YR = HY (EHGEHRBEETOR)

VHDL £—FK
Voir—v
PHR—FRL

T — 5 Al

WP R —bSET,

- FEA

- EHEFEOEOE O
- Evh Sy

- ZWoLiLS
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VHDL ATk

EHEE
PR DY (5177 —F AR
FRES

PR—=FHYD (LU AFEINFI AR ZAT DG H &R
BYEE S
— RO BMED AR — L AZHITIEL,

FEAT, 9 mITFAUHIRIES LTSN,

VHDL O & #i5% %
RDES 70— MO TEF Y I BAE D5 —
- HIGHLOW
- LEFT
-  RIGHT
-  RANGE
- REVERSE_RANGE
- LENGTH
- POS
- ASCENDING
- EVENT
- LAST_VALUE
AT 4Fal—ar

AV AR A VARD all HiD A THR—b, HIRNR2WEE. T 74NV TA4T7FVizar
WRANVENTCWNDBELT AT L) T —FT 7 F ¥ 2,

HEgEARI
PR—I2L

AT VxR DATAL DI FE T v H —AaT () EEGbHIENTEET
2, XST Tit _DATAl DISEBL DO FHELFIIT o F —AaT7 #HHcE A,
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¥ 3E: VHDL O HER—F

VHDL O iwiE =R

XST TiX, IR VHDL fa#s 3 AR —hESh TV E T,

VHDL & DO R—k
VHDL 4 _Z KD YR —Fh

VHDL JEHEFDHR—k

EETF AT—HR

FHERTES A ¢ and. or. nand. nor. xor, xnor, not HFR—FHY

Pl E T =, /=, <, <5, 0, 0= HR—FdHD

& (HEE) FR—EHY

&/ BEEE T+, - PR —rHY

* YR—bbHY

/ FDOFNRTURN 2 DREFOEROGE £ W )7 DA~

TURDBEHOEGE TR —h

rem HDFHRTURD 2 DANEROEIDE A O HHR—]
mod FDOFNFGURIN 2 DREFROERDEE OB R—]

ST NEBE A ¢ sll, sl sla, sra, rol, ror

A — bbb

abs YR —F Y
ok DA NTURR 2 DFE O FA R —h
PERBHELT  +, - PR — b

VHDL A RSV R D HHR—bk

ARIUK AT—H2X

G770 T T D IR —h
WMHIT I HEAH
YT Z v PR — kY
SLFEHN T T YK —b Y
ey hFIT I HR—kdHY
La—RES PAR—bHY
BT S FR—EHY
B O L YR —FbHY
SR A & i B 2 W H B THAR—h
25 PR —=rHY
Tal—4 YA — L
AT 4y iR YR —FbHY
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VHDL X

XST Ti%, %k ® VHDL X3V R —rINTWET,

VHDL @ wait 3
VHDL @)L —7FC

VHDL O[] ig AL B 3T

VHDL @) wait X

wait 3

AT—52R

boolean_expression FC sensitivity_list Z 5L REIZL

*7,
[VHDL OfAEDHERIEE | 22 R TEI0,

BT T4 VAT = A REAAD 1 SOfE S

THER—k,
HELD wait LIV AR —FRL,
FoF OFLIRIT wait LIE AR —FESNTWOER A,

time_expression ZfFHE 9,
[VHDL OfAAHEEIE | 22| TT230,

A — 2L

T — b

ABT A I FAF D IR —

(ERFZAWNS'S PR —rHY
I IIE | AR

RN PR —=rHY

Tay— VR RO L I PR —1rHY

if 3C PR —rHY

case 3L PR —1HY

VHDL D JL—TX

L—7X

AT—%2R

for... loop... end loop

TEBHLTH D B R — ],
disable SCITH AR —bSh T EE A,

while... loop... end loop PR —rHY
loop ... end loop D wait SCOHHHE— R
next 3L PR—rHY
exit 3L PR —FHY
return 3L PR —=FHY
null 32 FR—1rdY
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¥ 3E: VHDL O HER—F

VHDL O [=] B AL 18 XX

[] B AL 32 3C AT—8RA
7u AL PR—=FHY
[FIRFALER 7 1 — O IF OV L SC PR —kdHY
] AL B T — B 3T A
B R AWNS'S PR —kdHY

after ffi. transport/guarded A7 a | B E R

UNAFFECTED [ZH¥ R —kHY

VR —FR N AARF AT PR —1HY
for—generate EEEI O YR —1h
if-generate ARET A9 Y M D B R —h
VHDL O % #I5E
abs access after alias
all and architecture array
assert attribute begin block
body buffer bus case
component configuration constant disconnect
downto else elsif end
entity exit file for
function generate generic group
guarded if impure in
inertial inout is label
library linkage literal loop
map mod nand new
next nor not null
of on open or
others out package port
postponed procedure process pure
range record register reject
rem report return rol
ror select severity signal
shared sla sll sra
srl subtype then to
transport type unaffected units
until use variable wait
when while with xnor
xor
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Verilog Y 7R—F

XST TlL, FFIZFLIRDRWERY Verilog 3V R —FEVET,

Verilog TH A >

BRI BI3@E | by 7 XU FiEEHAL TREFLET,

BET 7B AOK BT, SESERL L TOMEERLBELRDET, 722137 —
X7 7F v LoUL T, ERIE T vy 7K E7213 ASM (Algorithmic State Machine)
F v —MIXIELET,

Ty 7 EE ASM BEFETCIE, IRDID7e N B b YAV TR S LD L U AKX BRI
Ty e LET,

LA
PR

I H—

< )VF T
T—adyy

Finite State Machine (FSM)

Verilog TlX, ASM F¥ — ORI KR EE2a B a— XS5 Tt TEET,
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& XILINXe

Verilog O 1% gE

Verilog TIET VAL DESAE T — Bl FIIEET RN A HE T, SEF ML E T
YAy TV e RBETEET,

&% MR 1E ¥R

Verilog ZfE FIL CN—RU =7 2R T2L, RDIHRY 7 o7 OEAZF T
%\ij_ﬂo

- AR

- ATV IMEM T BRI TN

Verilog D313 C BB LV Pascal IZFEIL TWET,
XST Ci&, IEEE 1364 B ¥R —hShTnET,

XST THAR—bIENS Verilog TliL, Za— L [EKBLOE 7 oy s 2RI
wTExET,

- AT uyZIlhEBR 70— 2L TERSLET,

-  ZZTHBEIL, Verilog DESAET —flik b ERLREZ, 77y Mz —
LAV D R R ANMIa SANTEZEERLET, ARSIz Ry AR
1. Virtex® FNRARARED Tl T<T ) alyy FNRA AL NARL TalF
AT 57O TEET,

- I, ENENBRRDERFIEIMEASIET,
¢ KfEEBE T oy
¢ JT—uTys

¢ ESM R R—%oh

FEARM) 73 Verilog DBEEIZOW T, kESIRL TSN,
FTEEE Verilog HDL Reference Manual ]
Verilog DESAET7 =ik IZ oW TiE, REZBBLTEEN,
%5 5 # [ Verilog E~AE T — S 35
XST C? Verilog #3530 E A% 2 A MOFEMIT, IRESHRLTITZEW,
- B9 EITHFA MK
Verilog 7 A HlfEA T var
- Verilog —2001 D JEVEE A% X |
Verilog J& " D 4% 3C
- 510 BT
ISE® Design Suite D7 1 2 742 R7C Verilog 7Y ar R ELE T,
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& XILINX. % 4 E : Verilog HiR—Fk

Verilog-2001 M HHR—k

XST Ti&. D Verilog 2001 DHEREN YR —FEN TWET,
generate 3C
N—h&T =M% 1 DOXTESE
ANSI FE DR —k UAR
EVa— /b NTA=F— F—hk Uk
ANSI C JER DX 27 /B E S
T~ TRYUY o=t T 48T 4 UAR
MAsbEarys v T4 T«
MEBEARA LD T 7 40K Rk
TIHNVE XY NEFE DT 4 AT —T )V
AT T ADFNTZ R T Z DR 538N
% IR JLEL S
net 3L real 7 —# B DELF
BLADOE v B L Oy M4y 18 iR
FREDLIRL Xy b BLXOR—INEEF
CENECE: &
i E A
RN s
2 EyMBALE YO HBRY IR LR
NE AT
N B> hD/RFA—H—

ok e e

AL TAY TG A= —DHR
EET— ) /RTA—H—
St Ear RANLOPLIE
TrANBIOITOA L SATHEIR T
AIAEE STy MBI
FIRZ AT B L OB %%

FEMEIL, REZ L TLIZE N,

Sutherland, Stuart 2 [ Verilog 2001: A Guide to the New Features of the VERILOG
Hardware Description Language J] (2002)

['EEE Standard Verilog Hardware Description Language Manual] (IEEE Standard
1364-2001)
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% 4 E . Verilog Hih—k & XILINXe

Verilog DZE#MIZKBHE 2 HIE v ER
Verilog 2001 Tif, A2 HE AL CTRXIZNHLE VDT )L —T 2@ TEET,

7Ry MBI DA 80T, 2 SO BIRIZRETH T O T3/ KiZk-
TERINET,

- HPH OB AL B

- RUE—DIF

R IRIRO BB BT, SESETT,
R BRINOIEIL, EEROEFETT,

EHICEDBOHEVYMEIRDI=HDIURIL

SURIL E

+(TTR) H oI 7ee sy M BHAAAL & 25 b 07 7] TR
ShET,

- (~=AFR) ERAY B2 MEBARE AL E D T 5 M & IR
SNET,

HAEE YREIRD Verilog a—F 4

reg [3:0] data;
reg [3:0] select; // a value from 0 to 7
wire [7:0] byte = datal[select +: 8];
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& XILINXs

% 4 E . Verilog HRh—

Verilog ¥&1& 50 b

Verilog ##% i& 50k
BEOTay B EDEET,
THA BB EICTEET,

N—FIIT7HEEDEKXEE

= Bl
gL R— Rk HART vy 7 OREE

—k AR =D /0 aRIH
25 IR =R MNEHOT A VIR

Verilog AV iR—R<2k

I5H xR A&
Tz e AR =R R—hbE DA
PN PR AR =R RDENAE T — O 1E

AV R—RNITF A B a— L TEINET,
VR =R MO IL, 2V R — RN AV AF = ar LTERINET,
AUIR— RN A ARE L T— a2 RO BN HY F4,

DB R—FR MR Oa R — R NERIERIE TR T8 A1, A AF
AEEELET,

A TR A EIVET,

=AW AR =R NE S TE SNy R —R MDA RINRES
nET,

BIRU AN (Do Z THENTZVARN BNEENET, ZOVARNTIE, #ZN T 50—
v R—MIBETLE SR — PR ESHET,

EIbAREST —F

Verilog

WZIEZE OGRS — M AEN TOET,

Ry F—e A RS =L TR OFR PR 2L 7,
BENDE NI VB — T, ROLEBY T,

AND
OR
XOR
NAND
NOR
NOT
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% 4 E . Verilog Hih—k & XILINXe

2 AF1D XOR BE#t® Verilog I—K

WDOZ—REITIE, FHAAFN TVBEY 2— L DR AL AX L AL IRDLEH 7B H DA
VAL AL DR ESITWVET,

a_inv
b_inv
out

module build xor (a, b, c¢);
input a, b;
output c;
wire c, a not, b not;

not a _inv (a_not, a

not b _inv (b _not, b

and al (x, a not, b

and a2 (y, b _not,

or out (c, x, y);
endmodule

FINE KD Verilog a— K5
WiZ. 4 5D 2 AJJNAND E¥2— L CHERRESNA YN BE S ofErE stk ¢,

Ne Ne Ne N

V)

module halfadd (X, Y, C, S);
input X, Y;
output C, S;
wire S1, S2, S3;

nand NANDA (

nand NANDB (

nand NANDC (

nand NANDD (S, S1, S2

assign C = S
endmodule

EBEFATIVETATDAVAREZ T —3Y

Verilog DIEEFTLIR TIX, IROIIHOENLD EBEIN TWDETVIT 4T AL AKX
T —hLTC, BEEFRBRTEXET,

- =k

- LURH

- CLKDLL BXW BUFGO XA YAV IV AR OTIVIT 4T
INHDOTIITA7IE IROIDIZRET,

- Verilog D7 VI7 4 7 IZBMSIVET,

- XST Verilog 747 ZY (unisim_comp.v) TS E4,
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& XILINXs % 4 & : Verilog 7R—F

FDC & BUFG FUST4 &2 AV RA S T —k9 % Verilog I— R4
FDC & BUFG @O EFIX . unisim_comp.v 7A 7 7V 77 AT EGFENET,

module example (sysclk, in, reset, out);
input sysclk, in, reset;
output out;
reg out;
wire sysclk out;

FDC register (out, sysclk out, reset, in); //position based referencing
BUFG clk (.O(sysclk out),.I(sysclk)); //name based referencing

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
UG687 (v 14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com

93



% 4 F : Verilog Y7R—F

& XILINXe

Verilog I\ A—45—

Verilog /3T A—X— DK -

i HEIC BRI B L OPLR AT R ST A— 2 — R E LIz — R &2 Ek T& 5
a—REIDAIFGNEDH D, 2 IR THEFLL 3T 5
ZOIHBERRITIR DO XOICFER L F T,

¢ NP AX

¢ THAL 2=y ORFEDHIFHTL A RO &

Verilog /37 A—4& — X Hl )T,

IRGA—H— B a— L DEA VAR T—a DA T T AN D IRT A— 2 —(
1T bEEXR

VHDL O =Yy 7 &[5

null LFHNNRTA=2— 3 PR—=FSNTHEE A,
Vel T LE, i AIL DT ay V TEFRESILD Verilog D/RTA—F—%

ERCEET, VA a—PFaLELRKTHT A2 IEBETEES, 2. IP=

T DERRLTa— FANTER 2 EE T,
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& XILINXe

% 4 E : Verilog HiR—Fk

Verilog /N\ZA—2—@Oa—K 1§l

ZOa—RFTIE, BTV 2—/V pmreg # S EYMETA L AZ L VT — L TWATZD, AR

Ao A buf 373 DEEN 8 B wMIZR>TWVET,

//

// A Verilog parameter allows to control the width of an instantitated

// block describing register logic

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: Verilog Language Support/parameter/parameter 1.v

//
module myreg (clk, clken, d, q);

parameter SIZE = 1;
input clk,
input [SIZE-1:0] d;

output reg [SIZE-1:0] g7

always @ (posedge clk)

begin
if (clken)
q <= d;
end
endmodule

module parameter 1 (clk, clken,

parameter SIZE = 8;

input clk,
input [SIZE-1:0] di;
output [SIZE-1:0] do;

myreg #8 inst reg (clk, clken, di, do);

endmodule

clken;

di, do);

clken;
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% 4 E . Verilog Hih—k & XILINXe

Verilog /X5 A—%4—& generate—for 0 a— K45

WOHNL, /3T A—4—L generate—for 5 L &2FEH L TRIE=LV A NOIERKZ KI5 5 1A
ZARLTCWET, FEMIIL. lgenerate /L —7 L 2SR TLZEW,

//

// A shift register description that illustrates the use of parameters and
// generate-for constructs in Verilog

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: Verilog Language Support/parameter/parameter generate for 1.v

//

module parameter generate for 1 (clk, si, so);
parameter SIZE = 8;

input clk;
input si;

output so;
reg [0:SIZE-1] s;
assign so = s[SIZE-1];

always @ (posedge clk)

s[0] <= si;

genvar ij;
generate
for (1 = 1; i < SIZE; 1 = i+1)
begin : shreg
always @ (posedge clk)
begin

s[i] <= s[i-1];

end

endgenerate

endmodule
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& XILINX. % 4 E : Verilog HiR—Fk

Verilog INSA—3—LEHDFREES
Verilog /N7 A—4—LBENBE THD1E, WOLHR5E T,
IRT A= —BIOEMENX Verilog 2—R DAV AR ALY 22— )L O T I TED
BT 7 7 AL THIRETXS

Verilog IN\TA—R—¢LBEDEEIBLL
WA RS D721, XST TR OE S NENL O R B3 E S E T,

A ARBRA (T ~UL) TORENEY 2— L (B ~UL) TOEIVELS
nEJ,

INTGA=Z—=LBIERFRICA L AL ZE I TA L R—R O NIRESND G & YT
A—H—=MERSH, BHEAY -V RERENET,

XCF (XST #l#17 7 A /v) THESNSEMIZ, VHDL 2 —RFCTHRESNS @B E-IE]
TA = =T DB BRI ET,

XST CA VAR A ESILTWVABENRE Y a— U ESN TWVWANRTA—F—% &
XTHYE . P32l —3iay V= L TIIFDONTA—Z =2 HIILE T, A% ORE 5
TyIal—varRA—HizRnES,

EVa— VEZRDEF 2T BT AFNDOED BRI T A—F—L0bE SN E T,
ZOERIT. ROFIZEEDOLNTWET,

Verilog INDA—A—LEBMHEDEBELIER DY <)

AVRBADINGA—R— EDa—ILDINTGA—HF—
AARAD BIYE NFGA—H =@ HXST CEEAyE— | BME2ZEA @2 —rarTR—K
UMMEBRIND) DR[EEMEHD)
EV2— VDR NI A—H— % NG A=K —Z i H(XST TEE Ay —
UMMEBRIND)
XCF IZ&ENns @t JEMEA W (XST T4 Ay —UR % | B4 A
IREND)
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% 4 E . Verilog Hih—k & XILINXe

Verilog M {5 A il R

Verilog (21, IRD IO 72 HIR 2DV £,
RICF/ /N CF-D K
TayrBrO T ayx o SR
L g gl

RXF/INLFD XA
XSTC 1L, WEMRLBIOF A E1X 1% 72< Verilog O KT/ /NCF R X BISET,

Verilog TIXRLFE/NCENEMENDLTZD B a— V4 A AZ 24 AE B4
DR LFENLFEERTT LT TENULRELRDLDOLL CTRRBINET,

- XST TIHKLF//NLFIETRNEIA L AL ARE TR G T AL DS
RS ET,
- BV NAVEARFEICTRILT//NCFRETNE G ST T IR0 ET,

F7 T EADLDIZT D20, RICF//NCFET TR 2013801
FH A, RICF//INCFTH TG DL, ROIO RN FEAES D AR HYET,

- RBRASHE eV INCTHEIIRD

= XCF (W AV 7 ZHFI7 7 A/v) 2l L CHilR) A3 T& 7<%

JOvFx 08L& /070vF 00 RAX
XST T, 7rvF 7 BLON/ v T uyF o F AR R — SN ET,
Tavx T IRALE /T ayR o TRASUTIR G LN TEEN,
BAET5LXST TlEZIT—RLIZERINTH, ¥ 2 —ar T —IlR5T
ERBHVET,
FERATEGOI—FH 1
FICEFICHL T rydr FRAE /7T ayX U Z A SRR A TEEH A,

always @ (inl)

begin
if (in2)
outl = inl;
else
outl <= in2;
end
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& XILINXe

% 4 E : Verilog HiR—Fk

fERATEGL O~ 2

FILESORMOE Y MIHLTT Ry ZFRALE /T ryFk o FRASUIRA TEEE

Ao

if (in2)

begin
outl[0] = 1'b0;
outl[1l] <= inl;

end
else
begin
outl[0] = in2;
outl[l] <= 1'bl;
end
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%;—

4 ZF . Verilog Y7R—k & XILINX:

g QUL

XST Cld. BEMNMIDLDARY — NV ERRD FIETUEIND G ERHLDOT, a—R&id
BT BEINCEENLETT,

case XX CTOEHWIE

case SLCE YN FAXPIRES AR TRV ME SN D & fE RN THIAR TR 72
Di—é—o

case X CHOEHWIEDI—FHI

WOFITIL, case SLOIHPNAEHEND 4 ODEYIBIEESNTORNWO T, FEE
NP RARAREIC 2> TUVET,

ZORIEA BT DI case LD 4 % 3 EYMIEEELET,

reg [2:0] conditionl;

always @ (conditionl)

begin

case (conditionl)

4 : data out = 2; // < will generate bad logic
3’d4 : data out = 2; // < will work

endcase
end
EREXTOEHNE

Verilog 1 L TE Y MEE DLW ZE NI 5L, RN THA RIS ET,
b PAZXPIRESNRWRZHE 5L, ROIDITITRDET,
ZDOXB— KRR E S ITRASHET,
B LD —IHE 5 2 RO I AL ET,

reg [31:0] temp;
assign temp = 4'b1111 % 2;
assign dout = {12/3,temp,din};
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& XILINX. % 4 E : Verilog HiR—Fk

Verilog —2001 M EMHEEAZ aA K

Verilog =2001 O JEMEEAY T A NMIT, NG ENET,
Verilog-2001 @ )& E
Verilog DA% 2 A |

Verilog—2001 M & 1%

Verilog-2001 YL, G — N2 DT 0l T M E O 4 W7 12 fi
LET,
Verilog-2001 @ & ITJALEHE I TVET,
Verilog-2001 D @MEIX, EV2a— VESBIOA L AZ L VT —2ar NT, A
TELREFICEETEET,
AURATTEOMD BT S DA —FSH T TH, XST TR ET,
Verilog-2001 JE& ML, IROGEITHE ] TEET,
- ROIIRE A DA TV MK ERETHHE

¢ ETUa—)L

¢ AUAHUA

¢ xvhb
- ROEGHRHINERET 56

¢ TN I—XR

® NIV HF—RA

Verilog M AR QA b
Verilog A% 22 A k&, Verilog fi#fry — /L TRk S E T,
Verilog A% A MNE RO IS 72l 2 DA TV =7 MRl Z B ELET,
- EVa—
- AVARZUR
- *vh
Verilog A% A M, K TROMFIZZELET,
- parallel_case 3L full_case
- translate_on ¥ X TN translate_off
- syn_sharing 72 &Y — )V EEHOHIFI 9T
FERIX. B9 I T VA UM I SR TSN,
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% 4 E . Verilog Hih—k & XILINXe

Verilog D AF A* DY HR—F
XST Ti&, YR —bShET,
SAEAZA N B L Verilog AXA/LD AKX AR b

- CREAN

/* ...*/

SRAZAN TR, IA M ERATICTEET,

- Verilog A# AL

//

Verilog I AN AX AL, ATOREBIGEMLUET,
Translate Off & Translate On

// synthesis translate on
// synthesis translate off

XTIV r— A

// synthesis parallel case full case
// synthesis parallel case
// synthesis full case

BAT T =7 M Dl

Verilog A3 A MEX

// synthesis attribute [of] ObjectName [is] AttributeValue

Verilog A3 A2 O a—K4F

// synthesis attribute RLOC of ul23 is R11C1.S0

// synthesis attribute HUSET ul MY SET

// synthesis attribute fsm extract of State2 is "yes"

// synthesis attribute fsm encoding of State2 is "gray"
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& XILINXs

% 4 E : Verilog HiR—Fk

Verilog & X

VHDL O SCIZiE, Ik3BHVET,

Verilog D E#K

Verilog 5 —Z
Verilog Djkize N AL
Verilog @ Tt & AL
Verilog DT W1 [ =

Verilog =12 73 A FHERF-

Verilog M E
T AT—ARR
Ed PR — b
K PR —bbY
2] PFR— R L

Verilog T —4% 8

T—45E AT AT—82X
ESANT E ok tri0 FAR—N2L
tril
trireg

L R FRTC A
LIRS real BE O realtime L A¥ FAR—=MaL
AT EARUR FRTC PAR—R2L

Verilog O ## 5k 1 A X

T A X AT—BRA
L EERT AR
B IE A
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% 4 F : Verilog Y7R—F

& XILINXs

Verilog M FHEKAX

FRERAX AT—82R

assign HIBRAF & THR—FOY, FEMIZ. assign LI
L deassign X EBBLTES W,

deassign HIRAH & CHR—FrHY, FEMIE., Tassign 30
LN deassign LI E#SHRL TLTZEW,

force PR —Fr 2L

release PAR—rel

forever 3 PAR—Ral

repeat 3L PR —1dHY (repeat fEHILEIIZTHMLEHY)

for 3L PAR—=bHY GFHFRIZAZT 1 7B D0
HEH)

delay (#) AR

event (@) FAR—RaL

wait PAR—RRL

fEANB PR—FRL

RS T avs YR —heL

fBE7Trys A

FUAT—T )L for FBL W repeat /L—F L LSMI VR —RHD

Verilog DT H A B

THAVREE AT—H2R
EVa— VER FAR—=rHY
v/n EYa—)VIER PR =Ml
W 8 4 PAR—MRL
defparam R —rHY
ALV AL L ADELF FR—=LHY
Verilog A /NS TRF

VNI RF RAT—ARR
‘celldefine ‘endcelldefine A

‘default_nettype PR = HY
‘define PR—FHY
‘ifdef ‘else ‘endif PR —rHY
‘undef, ‘ifndef, ‘elsif, PR—=1HY
‘include PR —rHY
‘resetall A
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% 4 E : Verilog HiR—Fk

VAT TRF AT—45R
‘timescale A
‘unconnected_drive ‘nounconnected_drive plig )
‘uselib PR =Rl
‘file, ‘line FR—=LHY
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% 4 E . Verilog Hih—k & XILINXe

Verilog D AT L BRIE LU

XST THKDEICFT L AT b A7 EEEEAS R — SN ET, FR—hShRY
AT IR AT IS IET,

VATL BRYEEH AT—HR =P

$display PR=LHY TRy —T = AL
%d. %b. %h., %0, %c, FBL %s 2
RS ALET,

$fclose PR —rHY

$fdisplay FAR—=FHY

$fgets FR=FHY

$finish PR —FHY $finish 137 7T 4 722D DRl
S SCTCO IR —hENET,

$fopen PR —rHY

$fscanf TR —rHY TR =T = AT % B %
IZHIBREIVET,

$fwrite FAR—FHY

$monitor pL )

$random plLg )

$readmemb PR —krHY

$readmemh PR —EHY

$signed PR—rHY

$stop L)

$strobe A

$time AEAR

$unsigned HFR—=FrHY

$write PR—=LHY TRy =T =R
%d. %b. %h, %o, %c, F3IN %s IZ
RS ALET,

Z O~ T HEAR
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& XILINX. % 4 E : Verilog HiR—Fk

DA
$signed FBL N $unsigned AT L ZATE, EOXTHROE L AMERHL T3 LN
TEET,

$signed (expr) EkE Sunsigned(expr)
IO LORVMEIZANEEFR T A TT,
LRI h g VAT B XA THRE LA 5 It S E 7,

T7A4IL /0 BRIEFERLI-AE) RBEDHEHIAH

$readmemb LN $readmemh AT L XAV, 7 uayr A€ oL HTxET,
2 EH DAL $readmemb 2L £,
16 D 4513 $readmemh 2 FHL £,

XST &332 —Z TR DENDNRAELRNEINCT L0  IROIIIAT oo
A NRFGA—=A—FfFEHALET,

Sreadmemb ("rams 20c.data",ram, 0, 7);

ZEHNZ. THNVEST —% 77 AL D RAM OHIHNAEDIEE | 5L TIEEN,

FTART LA ZBRY

FTARAT VA ZATE ROT=DITHHLET,
iRz — VT E R
N7 7 AN EZHL

INHOFAZIX, initial 7By ZNBIEOH T HRERHYET,

YIR—hSNBIRT—T O—H 2R
%h
%d
%o
%b
Y%c

%s

Verilog M & 3 {5l
Wi, 2 EEOEHMA 10 #EHETLR -T2/ TT,
parameter ¢ = 8’b00101010;
initial
begin

Sdisplay ("The value of c¢ is %d", c);
end
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% 4 E . Verilog Hih—k & XILINXe

Verilog B4 74 LDl
HDL fift Bx P, IRDIEW MR r 77 A VISR EN £ T,

Analyzing top module <example>.
c = 8’b00101010
"foo.v" line 9: $display : The value of c is 42

$finish ZEALF=T Y12 IL—IL FzvIDEK
XST TlE, ¥ 3=l —vay arba—/b ZAZO $finish NERSYHIC YR —RSh £,
$finish 2 19 5L, EAAR DTV A L—)b Fxv7 (DRC) Z1ER TEET,
FHAL =)L Fxo I T ROT VAL a7 44Xz —arBMmHEsnEd,
- ELWEXTRABRINTND
- BRELZR ool BV DAL T VAT —a il bbb Db

$finish ZfEH 35L&, MRS LIRAES RS DHE XST Z B IAE ESHEHTENT
EXHDT, ARBL AL T VAT —2 a2 DR N RIBICEK £,

FATRED 2L — 2 a T2 3R — FORIEEMETIRE DX A F Iy 77 R BLUTK
1ET 584 XST 1% $finish 2L £9°,

- ZOXORRREBRHETEADL, V32l —Tary V—L DI
- XSTHEDTELRY — /L TIEINLN BRI NS

$finish DERAEZ TR T S Verilog I— K4l
//

// Ignored use of $finish for simulation purposes only

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: Verilog Language Support/system tasks/finish ignored 1.v

//

module finish ignored 1 (clk, di, do);

input clk;
input [3:0] di;
output reg [3:0] do;

initial
begin

do = 4'b0;
end

always @ (posedge clk)
begin
if (di < 4'b1100)
do <= di;
else
begin
Sdisplay("%$t, di value %d should not be more than 11", $time, di);
Sfinish;
end
end

endmodule
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& XILINXs % 4 & : Verilog 7R—F

XST T® $finish DY HR—F

HAF Iy 772 R TIL, $finish VAT L RN T 7S TOLEHESET,

$finish 1%, FEITIRAED Verilog VY —A 2—RDOZIRL — g HIZERICFM TS

KO ARET 4 IR TO I XST TREINET,

- AET A ZICEHliSND RO E | EICATA—Z =L TFRES S E T,

- ZOWEIL, BERIORTIOREY 2a— I T ey 7 THEITSNET,

$display > AT A X AZL $finish 9 5L, BHNE IEESNZ85E6 0 FRIKEZ R

FTAYE—=UPMERSHE T,

XST I%. Verilog a2l —3 gy ayba—L XAT7D $stop ZHEHL £,

FHAUIL—IL FTvIDI=0HIZ $hinish ZHEFAT S Verilog 3—K i

//

// Supported use of $finish for design rule checking

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: Verilog Language Support/system tasks/finish supported 1.v

//

module finish supported 1 (clk, di, do);

parameter integer WIDTH
parameter DEVICE

4;
"virtexé";

input clk;
input [WIDTH-1:0] di;
output reg [WIDTH-1:0] do;

initial
begin
if (DEVICE != "virtex6")
begin
Sdisplay ("DRC ERROR: Unsupported device family: %s.", DEVICE);
Sfinish;
end
if (WIDTH < 8)
begin

Sdisplay ("DRC ERROR: This module not tested for data width: %d. Minimum allowed width is 8."

$finish;
end
end

always @ (posedge clk)
begin

do <= di;

end

endmodule

, WIDTH);
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% 4 E . Verilog Hih—k & XILINXe

Verilog 72747
XST TIERDFEIZRL TWZRWRY  3_TD Verilog 77—k L)L DT VIT 4 7 3P R —
S ET,
XST TIER D LH72 Verilog DAAvF LV DFIIT 47 (FHR—bENFH A,
cmos, nmos, pmos, rcmos, rnmos, rpmos

rtran. rtranifO. rtranifl. tran. tranif0. tranifl

XST THHR—FENELY Verilog DT —k LRILDTYST4T

TIVIT47 RF—HR
TNEGLETNT T PR— 1L
B8 7E ) &R AE A
ZYIT 17 DEFI L

F—k LRILDT)ITA4TEX

gate type instance name (output, inputs,...);

F—k LRILDTYZT4T OI—RHI

and Ul (out, inl, in2); bufifl U2 (triout, data, trienable);

Verilog 1—H—F&JTJZT17 (UDP)
UDP {4 25L, 27—k 7—7 AR OMiEE b c&E T,
AT —h T—T NI, R EENET,
- TRTOATMEDMA G DR EF 2
- BRI E O ST A A TR E
UDP Zffi L CRRik 4 D88 REIX. IROWT T TEE T,
- MHAHEDbE
- JE%
UDP 1%, kD X570 HETIIR W EZ TRl -2 DB RT3,
- B AEDET 7 I ar
- EARBRIAR =L AR
EIEFLIR DFERMICIX, D FEEZBEIOLET,
- Verilog E~AE 7 —E0b 2
- XST OH#EFmE%REZ 1 1
Verilog & VHDL OHEFatREE T —R HARTA L OFEMIZ DWW TIE, 8 7 = IHDL
=TT FiEI RSB RLTZEN,
SIS & 72 Verilog User Defined Primitive (UDP) MEEfllIX ., Verilog SEEV 7 7L
VADZ=aT VaESRLTIIESN,
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& XILINXs

% 4 E : Verilog HiR—Fk

UDP D EHZREAVARAL I —3Y

UDP IE, A AZ v —a Al ERL TBMERHVET,

UDP DEF :

- primitive 38X endprimitive ¥ —7 —RK DM TRk L £,

- module—endmodule 7 g D#FFHIN D E TR HEIILAAIREERZH D F T,

UDP {37 —h L L VT 47 ba— P —EHREV 2 — L ERIUCIIITA L RZ

v —hENET,

HAHEHHE UDP
FAEH D UDP X, HITOWRDIEZ R E T BI=DIZ ATTOEEFEHAL T, fAEhE 77

VIvarkEiiR cEAIOICLET,

HAHEHE UDP Oa—FKR4l

//

// Description and instantiation of a user defined primitive
// combinatorial function

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: Verilog Language Support/user defined primitives/udp combinatorial 1.v

//

primitive myand2
input a, b;
output o;

endprimitive

(o, a, b);

module udp combinatorial 1 (a, b, c, o);

input a, b, c;

output o;

wire s;

myand2 il (.a(a)
myand2 12 (.a(s

endmodule

)

.b(b), .o(s));
.b(c), .o(0));

JIE& UDP

JIEY UDP 1, AJHEEH ) OBIEEAERL T, HADRDOEZIRELET,
JIEY UDP ZfE 3 25&, IRNFEITTEET,
- UL BT STy BT ST B NAE T — [l & Fak
- Ty T a7 BIOTyFREDIAR L A MRtk
MR L, FBETEET,

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
UG687 (v 14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com

111



% 4 E . Verilog Hih—k & XILINXe

B2 UDP M a— K45l

//

// Description and instantiation of a user defined primitive
// Sequential function

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: Verilog Language Support/user defined primitives/udp sequential 2.v
//
primitive mydff (g, d, c);

input c, d;

output reg g;

initial g = 1'b0;

table

// c d q : gt
r 0 2 0;
r 1 ? 1;
£f 2 ? -7
?x ? -;

endtable

endprimitive

module udp sequential 2 (clk, si, so);
input clk, si;
output so;

wire sl, s2;

mydff il (.c(clk), .d(si), .qa(sl));
nydff i2 (.c(clk), .d(sl), .g(s2));
mydff i3 (.c(clk), .d(s2), .q(so));

endmodule
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& XILINXs

% 4 E : Verilog HiR—Fk

Verilog D ¥ £

sh
=] =]

T AR AT (%) DFPWNTZHLEEI ., Verilog D T#Y

FETCT A XST THAR—FSH T ER A,

always and assign automatic
begin buf bufif0 bufifl
case casex casez cellx
cmos config* deassign default
defparam design* disable edge

else end endcase endconfig*
endfunction endgenerate endmodule endprimitive
endspecify endtable endtask event

for force forever fork
function generate genvar highz0
highz1 if ifnone incdirk
includek initial inout input
instance integer join large
liblist* library* localparam macromodule
medium module nand negedge
nmos nor noshow—cancelled* not

notif0 notifl or output
parameter pmos posedge primitive
pull0 pulll pullup pulldown
pulsestyle— _ondetect* pulsestyle— _onevent* remos real
realtime reg release repeat
rnmos rpmos rtran rtranif0
rtranifl scalared show—cancelled* signed
small specify specparam strong0
strongl supply0 supplyl table

task time tran tranif0
tranifl tri tri0 tril
triand trior trireg use¥
vectored wait wand weak(
weak1 while wire wor

xnor xor

XST A —H— HAK (Virtex—6. Spartan-6, 7 <1)—X T/INA X A)
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& XILINXe

Verilog EANAE 7 —EC ik

XST Tl BrIZEER D72 RY Verilog E~AE T —SRl AR — S ET,

Verilog ENME 77— D E
Verilog ESNAE T —FRil OZH L, IROIHIZESLET,
- integer
- real

INGOESZIIT AN a—RFTOAFEHINET, EEON—FTU=T 7R TIiL, reg
X wire 72 E DT —HREEHTEET,

reg & wire DEW L, BEDMED reg TIE TR ENA LT, wire TIHEF AL T
EINDETT,

- ELOLTIANRDMEIE L Evh (ABT) TT,

- reg FliT wire EE TN EYME (R7%) B ET 5120, [ ] NIZEDOE Y MILE
LHEOE Y MIE A TRY > TORLET,

- Verilog 2001 TlX. reg BI RN wire T —#BOELHH G B EF-13/F 5720
IZTEET,

EHEEDI—KHI

reg [3:0] arb priority;
wire [31:0] arb request;
wire signed [8:0] arb_ signed;
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% 5 FE : Verilog EANAE7—E2ak & XILINX:

P HE

Verilog-2001 TiX, LY AZ & H S T HBRICHIILTEET,
FRESNDHHEIL, kDEY T,
- EEETT,
LRI OFIHEIKF CEEE A,
- BEEEIFAAIFECH U TEEE A,
- VLYVRZBW T AT A—F—EICTEET,
RIBDFTRTOEYIRELET,

H S CLURZOIIEEAEE LIS, 70— L Uy M £ 12 B IR A RS
LA DO IR E LTI kS E T,

ZOHFETHRESNTAEEIZR OISR ET,
- LURZO INIT @t LT NGC 77 A /IS ET,
- =N Uy MUIETFLER A,

MHAEDLOREZADKA

LORZ ey N/ Uy MEOPIHIEZ R E TEET,

LIUARZDI |V TA L P REIC o T2 XL P AKX B Z R AT DI, IR
OHEOINZFERLET, ROFIEZIRL TITEIN,

BB ERANTDE TR DO IR0 ET,
- HWhARe— Uy CHIBIESND 7y 7 7y L TA T IVAREND
- NGC Z77A/WIZ FDP £/13X FDC 7y 7' 7ray 7L CTESND

MEBOI—F4 1

reg arb onebit = 1’'b0;
reg [3:0] arb priority = 4’b1011;

MHAEDa—F4I 2

always @ (posedge clk)
begin
if (rst)
arb _onebit <= 1'Db0;
end

reg H LUV wire DECZFI

Verilog Cid, reg B wire DEEFNZ R DOFHI D LI ERTEET,

EFIDa—KF 1
WDOa—RAE 32 U ACIDOBELFIT, =L AVNDIRIZZENZEIN 4 YR TT,

reg [3:0] mem array [31:0];
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& XILINXs % 5 : Verilog EANAE7— ik
5l ma—K4gl 2
WOa—RFE 64 fHD 8 By METL A MOELHIT, fEIEFLIRD Verilog 7—RFTDHAR
ATEET,
wire [7:0] mem array [63:0];
% RITEC S
XST Tl 2 KL ETOZ R RSN N PR — SN ET,
ZWRTEAIL, IROWT NI TEET,
- TRTOXYE
- TRTCOEKT — x4
AT o8 2 —FRASCERMHFZ1TOZ LN TEET,
— BN CTEDRSN DL ALMNE 1 DDH T,
WIZIE, BRI HNEE R T 52 LT TEERA,
- VAT A FATEITEEK
- WEAATEITEE
% RITHHI D Verilog A—K 44 1
RDOIT—RHL 256 x 16 VA — L AR (% 8 B h) OELHIT, HEFLER D Verilog =1 —
FTOARRATEET,
wire [7:0] array2 [0:255]([0:15];
% RITEF| D Verilog A—K 4 2
WOT—RFIE 256 x 8 LU AHX =L AV h (% 64 B ME) OFELYIT, E~AET —FLilk o
Verilog Z—RTCOHRMRKATEET,
reg [63:0] regarray?2 [255:0]([7:0];
7 — 5%

Verilog DE Y~ 7 —XBNZ (L, RO 4 DOERHVET,

0

i BEAE O

1

i 2 E 1

X

IEE

z

INA A=A
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% 5 FE : Verilog EANAE7—E2ak

& XILINXs

XST THR—rEN B Verilog

—

5

net

wire

tri
triand/wand
trior/wor
registers
reg
integer
supply nets
supply0
supplyl
constants

parameter

Zkoehls (AED)

FYRBEIUVLDRE
FYPBIOL VAL FRONFTNNMITEET,

HEE YN (AT7)
BEE VN (R7H)

— 5%

Verilog EANMET7—iEd DT —42E Da—K 44l
Verilog €V 2— VO ES®7 T a Tl 95 Verilog 7 — ¥R O H1 2R IR LET,

wir
reg
tri
reg
reg

parameter statel = 3'b001;
parameter component = "TMS380Cl6";

e netl;
rl; // single bit
[7:0] busl;
[15:0] busl; // 1
[7:0] mem[0:127];

// single bit net

register

// 8 bit tristate bus

5 bit register

// 8x128 memory register
// 3 bit constant
// string
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& XILINX. % 5 & : Verilog ENAE7—i2k

ERARTREGE X
XST T, Verilog E~AET —FCR THE I AIREZR X3 Y AR — S ET,
WA A ATREZR SC (BB L OME RN 2/ LET,
- M= st
- i () X
- else X
- case GGaEL=)
expression: statement

default: statement
endcase

- for (% =GBl Sl A% = 2% + im0 X

- while (5fF) X

- forever XC

- function L task

T RTOEHIX, integer BEH) Fiold reg (LU AF) LLTHESINET,
ZHIT wire LLTHS THILITTEEE A,

am R =X
Verilog E~AE T —F0 i OFmEE
B
RO BFFF DA N2
- BuEwmR
- WP
¢ UUMNHALOFR
¢ P

- Bk
i s
mEEE T
AR AL, ROWTIUTEAIN DT, By R EEdGmBIcES bl EIhE T,
BH Oy AT 5K
1 2OE Y

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
UG687 (v 14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com 119




% 5% : Verilog EAME7—5ik & XILINXs

BR—FESNDEEF

HE i I EH ERER EHEE
+ & < ?
- && ==
* ‘ ===
ok I <=
/ ) >=
% ~ >=
= —
= —
« >
>>
K<L
>
YR—bEnBRER
i UL AT—ER
L { YR—bbHY
RS {1 YPR—FHY
A o PH—bdY
538 / ROBE DHYR—PSNET,
2EHDI TR 2 DREFED
)
Eel o
EHHDARTURGERDY &
4 % 2/EHDARTURN 2 DREFDS
BOHYH— Y
s N K=Y
B - HR— Ry
R * PR—=HY
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& XILINXs

% 5 & : Verilog ENAE7—i2k

iR

URIL

AT—45X

sk

P — Y

2 /B DL RTURNATRWES
W, W DARTURBNERTHD
ZEMME

BHIDA T RN 2 DEFEIL, 2
F B DA T RITE R T hE

FE T — AT R —hEn T, HE
BNEE LD ARTURD
MAHOEEEHTLET—N
HAETD

X (R BIORZ (A foE—4F
VA VEE AT

B PR T B

>, < 0=, <=

PH—1 Y

i B A

PR—=1HY

Fm 2R AND

PR—HY

am 2 OR

FR—=FHY

e

i L5 5

PR=FHY

WEAE S

Yo=Y

=)

y—AE S

78— R

br— AR

PR—=1LHY

EY LR E

YA —hbY

By hZED AND

PR—=HY

vy rZEDOW AR OR

YA — by

vy T EDOPEMLE) OR

PR—=HY

2L O A

FH—1 Y

V& 73 a2 AND

Y=Y

V& 733 NAND

PH—1 Y

V& 733 OR

P — Y

Y& 739> NOR

FR—=FHY

U&7 g9 XOR

YA — by

V& 739 XNOR

A A

PR=FHY

e TR

K

YA — by

FEaftEhiv7h

>0

PR—=HY

TFHEft&kEy 7k

KK

PR—=1HY

HY 7k

YR — by

R

P — by

4~k OR

YA — by
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% 5% : Verilog EAME7—5ik & XILINXs

RO
WRORD === L == |21, ROIORFHFENRHVET,

Frak 72 L T
Ral—rar THEHALT, ZBEIE x F203 2 PRASN T D0 Z iR LET,
AT, ZNOOEE I3 == BXO 1= LLTRHESLET,

RLERASNIEEFICE DV FFEEARER

a a==b a===b al=b al==b a&b a&&b alb allb a’b
0 1 1 0 0 0 0 0 0 0
0 0 0 1 1 0 0 1 1 1
1 0 0 1 1 0 0 1 1 1
1 1 1 0 0 1 1 1 1 0
1 X 0 X 1 X X 1 1 X
1 X 0 X 1 X X 1 1 X
X X 0 X 1 0 0 X X X
X X 0 X 1 X X 1 1 X
X X 1 X 0 X X X X X
X X 0 X 1 X X X X X
A X 0 X 1 X X 1 1 X
Z X 0 X 1 X X X X X
Z X 1 X 0 X X X X X
pA=
XST TiE, 7Ry 7 B —#{P R —hahThE T,
Ty AL RO IO BRFFER BV ET,
- #HEROXEINV—T1k
-  begin & end F¥—V—FfH
- Ty ZWN T, SRR ESNNRIZ SN FEITEND
XST T MER 7 vy 7 DB BY R —bESHTOES,
XST TlX, T L Tay 7R —hEnER A,
Ty NDOFEELNL, TR TEV2—VNTEELET,
FREEM T oy 7 ITRO 2 FERHY £7,
- initial 7wy
- always 7w
%7 171X begin THIIAL end T TLET, initial 7oy 7 (IE5 M CITEHEINLD
T, 22 TlX always 7w /DL EHALET,
XST 2 —H— HAF (Virtex-6. Spartan—6. 7 >J—X T /31 X )
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& XILINX. % 5 & : Verilog ENAE7—i2k

always 7 w73l RO 74—~y b Ttk &N F T, & LITFmEMRALTH
0, Bl TRUILNET,

always
begin
statement

end
Eoa—)L

Verilog TlX. T Ay 2R —F U MNIEFY2a— L TEINET, TEV2—/LTIESBLOY
AR T RENAVERHYET,

EVa2—ILEE
Verilog B ~AE 7 — Gk D module B ST, kB EGENET,
- EVa— LA
I/O AR—kDY AR
- HREZERTLIEV2—ARK
module LD #&HYIL, endmodule TRTHERHVET,

/0 R—b
EHD /O R—MNIEY2— L ES L TESLET,
HAR—NTIXER B RESNET,
- 44l
- E—K:
¢ A
¢ N
¢ AT
- R—FIDREANZ AT OEE | FHEE ®

ulf

Verilog EANME7—RBDED2—I)LEEDI—FHI 1
module example (A, B, O);
input A, B;

output O;

assign O = A & B;

endmodule
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% 5 FE : Verilog EANAE7—E2ak & XILINX:

Verilog EANME 77— DESA—ILESDI—F4H 2

module example (

input A,
input B
output O

assign O = A & B;

endmodule
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& XILINX. % 5 & : Verilog ENAE7—i2k

N

EVA—ILAVREVO T -3y
Verilog ENAE T —FRIR DT a— /b AL AK L T—2a TIE, IROFFEN
HVET,
- AVARUALEEZRLET,
- AR—FELEVANRE EFNET,

¢ R—FEEBYVANTIE, AV AZARBED 2— L TEDIINTHEmRINDI)
DHEESNET,

¢ UVRANDOZLAVNI, FNEFNTEY2—LVEED T4+ —~<)V R— T 2—
NDEEEDO Ry MBS T O TNET,

Verilog ESNAET =GR OE Y 2 — /T, HIDEY 2a— VIIAV AZ = — RSN E
o WOFIZZ L TITZS W,
Verilog EANME7—ERRDES1—IL A1V REVIT—300Oa—RH

module top (A, B, C, 0O);
input A, B, C;
output O;
wire tmp;

example inst example (.A(A), .B(B), .0(tmp));
assign O = tmp | C;
endmodule
HE LA XX

XST Tli&, FI/RBY I KOG R 5 Ofikfee (R SCA AR — RS E T,
MR RASUT, ARy 7 2RI T D72 DI L E T,
XST Tl Mkfe AT THRE L B E R I ER SN E T,

AR AL, wire B tri 7 —FBIO ZIEHAIHET T,

B REIHE ST A X
assign C&E 9 DA TIL, BEICE S SN Ry MIX LT assign F—U—R DI
RARXEERLET,

wire mysignal;

assign mysignal = select ? b : a;

EI IR El’]!ﬂ’_l‘!fu{t}-\jc
assign AFE A LW ATIZ, B L TRAREZERLET,

wire misignal = a | b;
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% 5 FE : Verilog EANAE7—E2ak & XILINX:

FHRERAX

Verilog ENSNAE T — 52k O B A :

- reg LLCEESENTEEAHICEZMALET,

- always 7my 7 ZA7 BECTRONCHE SN ET,
- LRI BLOFSM ar R —x bRl L9,
XST Tix, WY R —hSET,

- ARG OEEK

- MHAEDLEIATBIONERS A

- MAAEDLETeyBIWIERK always 7y

HAEDHE always TOYY
G DERY Y7, Verilog DX AIL 7 SCAEH T2 RBICFBR TEET,
BEAE X A2 7 4 ST [#]
AR avha—)L XA T HIEX [@]

BREANID T HITHX
BAE X A7 I SC [#] IS, RO LB MRS £,
PRal—a OB EBRLET,
AR CITERENET,
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& XILINXe

% 5 EFE : Verilog ENAE7—EEab

if-else X

ARk avkA—IL BAIV TSI

WIE, @ ZEMLI=ANU D AU b=V OXAIL T RIS EFE AL A G bRy
DR IZHSWTEHBALTWET,

FAE Y always SCIZIE, always @ DB IZ)>ZTCHIENT-E VT A4ET 4 VA
RBHYET,

YU TAET A VANMIHDEED 1| DTAXU (EOE L FiZ=yY) BEAETD
L. always 7y OB N EITINET,

UV TAE T4 VANMTIE, REEDDHZENTEET,
- if X0 case REDEMTHATITRTOES
- RAZXOLEMOEFT T

FEDOIARDORDVIZ ()7L T @ 2T 5L, LD LXH72 always 7Ry 7 DIEH T
ARV AELTG AT, always 7 0y 7 DMLBRNFATINET,

FlAE DT m B AT, if 3CEZIL case LD T X TO I TE SR PIRIICHR
ASHTWRWGE | &R OEZRFF T 572027 v FMERSILET,

ToFHERT DI, fHAGDLE T EATRASNIE ZREDOT AL DF
TORMITH L THRIIZRASNDIIZL TZEN,

TREALNIE, RO L FZHHIENTEET,
- EERALBIMESZRAL

- if - else X

- case X

- for BE O while L —7"3L

- BEBIOIAIOMEOHL

XST T, if - else XAV HR—FSINET,

if-else SCTIE, BEAASRM: (true—false) (&> TEITESND NI IEIINET,

- REBREEHESTES G I XN FEITINET,

- DM (ET2iT x D 2) LISV 61T else IR FEITINET
F—U—N begin & end 2T 2& HENORL ST 0y 72 ETTEET,
If-else ITRARSHLHIENTEET,
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% 5 % : Verilog ENAE 77—k & XILINXs

if-else XX M —K 4
WDOa—RFIL, if-else XEFEHLTNAF T LIV AL TWOET,

module mux4 (sel, a, b, c, d, outmux);
input [1:0] sel;
input [1:0] a, b, c, d;
output [1:0] outmux;
reg [1:0] outmux;

always @(sel or a or b or c or d)

begin
if (selll])
if (sel[0])
outmux = d;
else
outmux = cC;
else
if (sel[0])
outmux = b;
else
outmux = a;
end
endmodule

case jC

XST T, case XBYR—FSNTNET,
case UL BR A bl L E DWW A /3l D 1 D& FITLET,
- IR SRS S A,
- AT true T/ o2 I D EITENE T,
- BTN AONLRWE AR, T AN RO SN FETEINET,

case LTHARXERTEL TN A ALV TIZESY, B TEHOY A%
By METHRELZWE, RN TRIRRIEEIZZRD ET,

casez L. WD T X TOEYMIED 2z HER M7 EL TR LET,
casez X, W DT X TOEYMIED x & 2z DEER M TELTRERLET,
casez F721E casex 72 E D case L TIE, &M (?) bRUNF T ELTHEHTEET,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs

% 5 EFE : Verilog ENAE7—EEab

case X&ERAL=-VILFILIYDa—KH

module mux4 (sel, a, b, c, d, outmux);

input [1:0] sel;

input [1:0] a, b, c, d;
output [1:0] outmux;
reg [1:0] outmux;

always @(sel or a or b or c or d)
begin
case (sel)
2"b00: outmux = a;
2"b01: outmux = Db;
2"b10: outmux = c;
default: outmux = d;
endcase
end

endmodule

12 5t IE A0 32 0D [=] 5

EREDOBID case LTI, AT) sel DIENTRIR S LIEIZFHIS N ET,

OB Z Bk 5120

- vparallel_case &9 Verilog BIEZ AL T, sel AJIBINIFEMENDEHIC

LEY,

- EFEOD case FIKDIDITEE A DZENTEET,

(* parallel case *) case(sel)

for 8 KLU repeat X

XST T, for B repeat LRV R—FENTWET,
always 7127 Cld, #VIKLEZITE v N AT AEEZ LR T2DITH ROV T Na

HATxET,
for XC

repeat

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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% 5 FE : Verilog EANAE7—E2ak & XILINX:

for X

for LTI, ROZL AR R—FENET,

repeat 3

TE $5 0D i
WD 2 A LI T AR D 1k
- <

- =
ROWTNNICEE T HRAT v 7 DRt
-  var = var t+ step
—  var =var — step

* varlIN—T B

¢ step [ EHE

repeat L CIXERELFEH TEER A,
disable SUEH AR —FENTWER A,

module countzeros (a, Count);
input [7:0] a;
output [2:0] Count;
reg [2:0] Count;
reg [2:0] Count Aux;

integer 1i;

always @ (a)
begin
Count Aux = 3'Db0;
for (i = 0; 1 < 8; 1 = 1i+1)

begin
if (lafil)
Count Aux = Count Aux+l;
end
Count = Count Aux;
end
endmodule
XST 2 —H— HAK (Virtex-6. Spartan-6., 7 >1J—X T/NAXFH)
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& XILINXe

% 5 EFE : Verilog ENAE7—EEab

while JL—7X

always 7 117 Cld, while L —7 &2 L TR UL 23T C&EET,

while SCIZ1%. IROEFE R HVET,

%

TARNKDIAEDHIND false DA IXEITINER A,

T AN ME (false) (70D FE T, BFENDLXEFEITLET,

B %h72 Verilog DR B THIIE, ENTHT AMRELTHEA TEET,

JL—T" DRI FELTEN DD EFESIZIX, —loop_iteration_limit 47" > a2 {#HE L £,
while /b — 7 3121 disable L& &HDHIENTEET, disable ik, 7L T

VO 7y JINTHEALET,

disable <blockname>

while

IL—TXDOa—KH

parameter P = 4;

alwa
begi

end

ys @(ID complete)

n : UNIDENTIFIED

integer 1i;

reg found;

unidentified = 0;

i=0;

found = 0;

while (!found && (i < P))
begin

found = !ID complete[i];

unidentified[i] = !ID complete[i];

i=1+1;
end

XST A —H— HAK (Virtex—6. Spartan-6, 7 <1)—X T/INA X A)
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% 5 FE : Verilog EANAE7—E2ak & XILINX:

B always 7 Aw%
XST TiZ. lE always 7 2y 7 3R —hENTWVET,

always 7By EIRD Y "I Ak (posedge F7213 negedge) & Lok v 7 4E
T4 VAN L TR BN 2 5Ll L E5,

- Juyy AU (ZHE)

- FIFvarotvyh/Ueyh AU GERIEEY N VY MilfEa T 7 O FER)
A7 arOIERBENE BN GRIRI N WIS, always 7 2y 7 TR D IO iEEIC
R0ET,

always @ (posedge CLK)
begin

<synchronous part>
end

AT ar OIEFHE SRR INA5EE . always 7 2o 73RO L& /20 E3,

always @ (posedge CLK or posedge ACTRL1 or a )

begin
if (ACTRL1)
<$asynchronous part>
else
<$synchronous part>
end

B always 7 Aw%9 a—K4] 1

WOFITIE D RV Ty Zuy 7Dz 8 By b LY AZAZTLIRL TWVET, ZOfth
DHEME F 1T HV EE A,

module seqgl (DI, CLK, DO);
input [7:0] DI;
input CLK;
output [7:0] DO;
reg [7:0] DO;

always @ (posedge CLK)
DO <= DI ;
endmodule
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& XILINX. % 5 & : Verilog ENAE7—i2k

IEXR always 7 AvH a—K4F| 2
WOFEITIX, 727747 High ®IERMYEY  BIML TWET,

module EXAMPLE (DI, CLK, ARST, DO);
input [7:0] DI;
input CLK, ARST;
output [7:0] DO;
reg [7:0] DO;

always @ (posedge CLK or posedge ARST)

if (ARST == 1’Dbl)
DO <= 8’b00000000;
else
DO <= DI;
endmodule

IEXR always 7 Av%H 2—K44F| 3
ZOa—REITIE PRSI TVET,
72747 High ®IEREVE >

T 7T 47 Low OIERME

module EXAMPLE (DI, CLK, ARST, ASET, DO);
input [7:0] DI;
input CLK, ARST, ASET;
output [7:0] DO;
reg [7:0] DO;

always @ (posedge CLK or posedge ARST or negedge ASET)

if (ARST == 1’bl)
DO <= 8'b00000000;
else if (ASET == 1'Dbl)
DO <= 8'b11111111;
else
DO <= DI;
endmodule

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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% 5 FE : Verilog EANAE7—E2ak & XILINX:

B always T AvoOa—KH 4

ZOa—=RBITIE, KBRS THET,
EARE NS VDR SR e 5 AN 2 S
Y&k

module EXAMPLE (DI, CLK, SRST, DO);
input [7:0] DI;
input CLK, SRST;
output [7:0] DO;
reqg [7:0] DO;

always @ (posedge CLK)

if (SRST == 1'Dbl)
DO <= 8’'b00000000;
else
DO <= DI;
endmodule

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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% 5 EFE : Verilog ENAE7—EEab

& XILINXs

assign X H KUV deassign X
XST Tl assign XHB LW deassign TV H—rSEHA,

32 EVrEBADIBEENDE VDL
RALOEMOE Y MESER LS KEVE AL, KD — Mo T, EMOE v MED
BT T SRET,

FRDHF B EDBH A, EUIEBHEE N TAF T ENET,
FRBEZRLOB AT, WS 0 TRTF 407 SNET,
By MEEDOR x $720E 2 EROBH A, KORANTTENET,

FROF EALE Y RD 2 (A AU —F U R) F20% x (R O%46 | AR5
FIITF SR LIS DL T EANCZOME (2 7213 x) BABIShET,

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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& XILINXs

% 5 FE : Verilog EANAE7—E2ak

RRVEFUVEHK
FCa—REMELEHRTHE, YA7CBEEEH T8, B FAERIZRVET,
- a—FoOEZHIE
- MERFREG

SR BIOBEEIT, EV2a—VATESL TS ERHVET, ~vF—
HIZIZRDONRIA=Z =G ENET,

- ANRTA=Z— (BHEDOHE D)
- AN/ T/ AN RTGA= 52— (ZRIDEE)

BB OREVEIX., FEHEE3fF 5L CESLET, NI A A D always
Ty 7 UHABIL TWET,

RAVEIVEEDI—FHB

7T —MEHRIL, IO Oa— il R TLEEN,
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& XILINXe

% 5 EFE : Verilog ENAE7—EEab

//

BRVBFVEBOI—HH 1

// An example of a function in Verilog

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: Verilog Language Support/functions tasks/functions 1.v

//

module functions_1 (A, B, CIN, S, COUT);
input [3:0] A, B;
input CIN;
output [3:0] S;
output COUT;
wire [1:0] SO, S1, S2, S3;
function signed [1:0] ADD;
input A, B, CIN;
reg S, COUT;
begin
S =A "B ~ CIN;
COUT = (A&B) | (A&CIN) | (B%CIN);
ADD = {COUT, S};
end
endfunction
assign SO = ADD (A[O0], B[O], CIN),
S1 = ADD (A[1l], B[1], SsO[1l]),
S2 = ADD (A[2], B[2], S1[11]),
S3 = ADD (A[3], B[3], S2[11),
S = {S3[0], S2[0], S1[0], SO[O0]},
COUT = S3[1];

endmodule

XST 2—H— HHAK (Virtex-6., Spartan-6, 7 ) —X T /N4 A FA)
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% 5 FE : Verilog EANAE7—E2ak & XILINX:

FRIBFVEHDI—FH 2
WL, MBI EE XA 2L CRUR L 72T,

//
// Verilog tasks
//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: Verilog Language Support/functions tasks/tasks 1.v
//
module tasks_1 (A, B, CIN, S, COUT);
input [3:0] A, B;
input CIN;
output [3:0] S;
output COUT;
reg [3:0] S;
reg COUT;
reg [1:0] SO, S1, S2, S3;

task ADD;
input A, B, CIN;
output [1:0] C;
reg [1:0] C;
reg S, COUT;

begin
S =A "B ~ CIN;
COUT = (A&B) | (A&CIN) | (B&CIN);

Cc = {couT, S};
end

endtask

always @ (A or B or CIN)

begin
ADD (A[O], B[O0], CIN, S0);
ADD (A[1]1, B[1], SO[1], S1);
ADD (A[2], B[2], S1[11, S2);
ADD (A[3]1, BI[3], S2[1]1, S3);:
S = {s3[0], s2[0], S1[0], SO[O]};
COUT = S3[1];

end

endmodule

BIRARIVELVEH#
Verilog—2001 Tl%. HIRFAZB L OB N R —rENET,
R iX ., automatic ¥ —7U—R7ZIT CIRETEET,

FHRIFOH L 2SR AICFITSND DB, MR BIEE 64 (7741
) IZHIBRS LTV E T,

B %5 % 28 ¥ 45|21, —recursion_iteration_limit 47> av &AL E9,
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& XILINXe

% 5 EFE : Verilog ENAE7—EEab

BIRFRVEIUVEHEDI—FF

function automatic [31:0] fac;

input [15:0] n;
if (n == 1)

fac = 1;
else

fac = n * fac(n-1);

endfunction

il

//recursive function call

XST Tl ERIEZFHH TP OCHL A Y R —hShET,

EHEBDI—KHI

//

// A function that computes and returns a constant value

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: Verilog Language Support/functions tasks/functions constant.v

//
module functions constant (clk, we, a, di, do);
parameter ADDRWIDTH = 8;
parameter DATAWIDTH = 4;
input clk;
input we;
input [ADDRWIDTH-1:0] a;
input [DATAWIDTH-1:0] di;
output [DATAWIDTH-1:0] do;

function integer getSize;
input addrwidth;
begin
getSize = 2**addrwidth;
end

endfunction

reg [DATAWIDTH-1:0] ram [getSize (ADDRWIDTH)-1:0];

always @ (posedge clk) begin
if (we)
ram[a] <= di;
end

assign do = ramlal;

endmodule
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% 5 FE : Verilog EANAE7—E2ak & XILINX:

JayXx 98L& /07avyF 0T FHRERAX

TuayX BRI Ty 7 R RN SUTIL, ZAI 7 T2 R D A
FnTNET,
# BEO @ 32 AI T CTT,
BESNTARVIRRAETIETEDORICHES T EITESNERA,
AT, # OBIEIX BRI ET,

JO0vx T FRERAXDI—FFI 1

reg a;
a = #10 (b | <c);

JOvF T FRERAXDI—FF] 2

if (inl) out = 1’b0;
else out = in2;

ZORADBBIZRDOELYTT,
TuRACEENDBIOLRRIFFHCEITEN RN EINLET,
Tz —rar THMHTLLENHYET,

Jo7avF T FRERAXDI—RF] 1

variable <= @ (posedge or negedge bit) expression;
A= VAW S
- XPFEITEINLEEICAEFEL T,

- R RBRZEENDIFINOLHFFFICETTEET,
BEIT FRESNIZBIERICAESNET,

/o70yX U FHEERAXDI—FH 2
Wz, ST ayFk e 7 TS RALOElZRLES,

if (inl) out <= 1'Dbl;
else out <= in2;

E
EBUE 10 B OB THD LS VET 2,
EEE, 2 M, 8 M, 10 HE, 16 HEITHRETEET,
E A IR BCHR E T 2121, WO s sif e i L £,
E A DB
RITT X THRCEEZRLET,
4’b1010
4’012
4’d10
4’ha
XST A —H— HAF (Virtex-6. Spartan-6. 7 ¥ 1J—X T/NA X )
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& XILINX. % 5 & : Verilog ENAE7—i2k

<40
Verilog Tl&, ¥ 7RO IITERSNET,
"define TESTEQL 4’1101
ERSNIo~ 7T, B TEREINET,
if (request == 'TESTEQl)
Verilog @ ’ifdef 33X *endif 3 Tlx, A ELE T,
- RIBRERINIZNEIDERE
- A EIL NV EER
Yifdef TRENHESNZ~ 7R ERSNTCWDEGE ZOa—RiFar A rEnEd,
- RZuNEZRINTORWESIT, “else a<w U RIgk<a—RRNar A LEnET,
- else l[ZMATIIHVET AN, FHLDOHEHZIC "endif ZFHITHMLERHVET,
Verilog ¥70 A< R I A7 a2 L, Verilog ¥ 7 0% €% /I3 E &

Li‘g—o
- Verilog ¥ Zu%#ifl45L, V—RAa—RE2L B LK THT VA2 RICE
ETEET,

- Verilog w70iX, IP 27 DA77 — TANTHEHATLEEFR]TT,

< O0na—kF4Fl 1

"define myzero O
assign mysig = ’'myzero;
%

IH/ana—KH 2

rifdef MYVAR
module if MYVAR is declared;

endmodule
"else
module if MYVAR is not declared;

endmodule
"endif

include 771 )L

Verilog TiX, HDL ¥ —R a—R&EEOT7 7 A M EITEET,
WOWT D HFET, SLIZRHOT7 7 A VB RLET,
- TN AT IV—R ik
- F¥Ay TuTxsh TrAN I
PAV AT, THAY Tav=Ih Ty ANVEERT2HEEHEL TOET,
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¥ 5% : Verlog ENAET—

s £ XILINX:

Verilog EANAE 7—&

T7A4IL A2 IL—F A&
PFAVTATIE. ZOT7AN AT —RFEFHEREL O ERA,

THAL TAD

MOTZ7ANVICEENDA—FEZ T DIIE, RO L EEHLET,
"include "path/file-to-be-included"
AR SAFE T S ADE L L THEH TEET,

AU Verilog 7 7 AWVIZEE D “include LEE&HAHIENTEET, Z99HZL T,
BT 7 ANV THEBMEY 22— VELIRT DI TF — L THFAVRE T, 2—F»
BFELLTLRDET,

“include XL THRE L7 7 AV Z IR IE5121%, ISE® Design Suite £721% XST (22
DT 7ANDT ALV 7N ZRBRIEILERHVET,

- Ty NETalcIh T4 ZRIBMLET,
ISE Design Suite Tlx. T 74N NTCT B =2V FAL NI BRI ET,
- include XIZF XIS AE 1T S AEE O FT,

Z DALY | ISE Design Suite TFRY 2k FALZ RIS T 4L 2 RN R3S
ETEET,

- [Verilog @ ‘include 7 4L 7 DFEE (—viginedir) | S LTZEW,
ZOF T a i, XST TE#E include 77 AL T AL 7RI R ESHET,

FHA B AR T HDIZ ‘include 77 ANV BMEEINDLE . 7 7A/VITIRDOUW
TIDDOFETHEL TBLERHVET,

- IuY=lh T4 IR EDD

- AR RAEITHEKE NATERT D, T ANET Y 2 MOEINT 205X
HOFER A,

ok I7AILEE

YAV AT, THAL TaP =l 7oAV T2 EZHERL COET,

Veriog 7 7 A/NVEFRODO 7 0y =7 N TGRS T DI2X, XST TH A 7av=sh
T7ANTEDT 7 ANEIANLET,

TrAI AT N—RFFEERFE AL T Verilog 7 7 AV Z2E D612, XST %A
v T ANMTED T AN E AR TLIEE N, )Xl\ﬁ‘é&\ WD X
ST T— Ay —IUNEKRENFET,

ERROR:HDLCompiler:687 - "include sub.v" Line 1: 1Illegal
redeclaration of module <sub>.

ZDOxTT— Ay—%, Verilog 77 ANEBEE DAL 7V —RIFIETT a7
BTG AR RENDZENHVET, Z4iE, ISE Design Suite 225D 7 7
ANE XST THAY TavcIh 774 /VICHBIHIZEINT 572012, EFRNE
BLTLEIMNDTT,

WMDAA

Verilog ESNAE T —fRiR O A NHEZ, CH OXH 7 vl I3 7 Z3ELREETT,
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& XILINX. % 5 & : Verilog ENAE7—i2k

1f7DaA b
AR LATOEEE // THRIBLET,
// This is a one-line comment.
BHaTOTOvsDaA
DA NS EEATIC R DAL /+ TBIALT #/ TRDBIIICZ OIS %2 25T,

/* This is a
multiple-line
comment.

*/
generate 3

Verilog EE~AE T —F23R D generate 3 :
ROPMERR TEE T,
- NRIA=F—BHEARERAT—T T )VIga—R
- ERBRESIRAT =T 7 VIS
- FFEOSRM AT T SRR
Verilog D =T7RL —a b HIZETENET,
FHERNCT A NA v AL v == TEET,
EVa— VHEIAN TR L £ T,
generate % —7 — R CBEL ET,
endgenerate ¥ —U—RTHKTLET,

generate XZ AL TIERLT=-1E &

generate 3L CIE, IRD I & BERRL CTEET,
TVIT AT ENTEY 22— VDALV AF A
initial F£721% always P& 7y
LS T ANS'S
FYhBLOEKOES
INTGA—H—DBEER
BATET IO E

HR—bF,EN S generate X

XST TlX. Verilog E~AE T —F0ab D generate AR —FENFET,
generate /L — 7" 3 (generate—for)
generate {3 (generate—if-else)

generate 77— A (generate—case)
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% 5 FE : Verilog EANAE7—E2ak & XILINX:

generate JL— X

generate

genvar i;

for (i=0;
begin :
adder add

end

endgenerate

generate—for L —7 X EH AT HEL1L. FE2a—ILNIZ 1 DL EOARF L ANEREL
7,

generate—for /b— 7" 313 for b — 7" SCERARIZHE A TEET N, IROIOLRHIRRHVET,
generate—for /L —"7" X DAL T w7 AZIE, genvar B =R TALERHVET,
for /L — 7 HIFINDORAIL, genvar BEAEZRTHLERHVET,
for /L —"7"SL DN IT begin L end 3L THH A,
begin SCIZIX [E A DERF 2T WA FTE2EHLET,

generate L—TXZEEALI= 8 EVMMERZRDI—FHI

i=i+1)

(a[8*1+7 : 8*i], b[8*i+7 : 8*i], ci[i], sum for[8*i+7 : 8*i], cO0 or[i+1]);

generate S5 X

generate—if-else 3CI%, A7 V=7 b A E M Tl T 57O IFEHLET,
if-else LD 4y 1% begin & end XL THEHAET,
begin SCIZIXE AR OEM T2 WL aiafEHLET,

generate S 3XX M — K4l

WO TIEZ, T —F TV—ROIFIZESNT 2 DO RABALLTVA T —ar TRERS
A AR T — R TWET,

generate
if (IF WIDTH < 10)
begin : if name
multiplier impl # (IF WIDTH) ul (a, b, sum if);
end
else
begin : else name
multiplier imp2 # (IF WIDTH) u2 (a, b, sum if);
end
endgenerate

generate case X

generate—case XL, A7 V=l DA ESEIERLMETHIM T A0 AL E T,
generate—case LDyl DN X begin & end L CTHAET,
begin IZIXE A OEM NV =4 a2 HLET,
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& XILINX. % 5 & : Verilog ENAE7—i2k

generate—case X M Verilog EANAE7—8 D a—K4l

KOFITIL, T —F V—FDIEICESNT 2 DU DA TFIVAT —a TRELSE A
VALY E—RLTWET,

generate
case (WIDTH)
1:
begin : casel name
adder #(WIDTH*8) x1 (a, b, ci, sum case, cO _case);
end
2:
begin : caseZ name
adder #(WIDTH*4) x2 (a, b, ci, sum case, cO_case);
end
default:
begin : d case name
adder x3 (a, b, ci, sum case, c0 case);
end
endcase
endgenerate
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& XILINXe

BREEOYR—

XST Tl BB DN RY  VHDL & Verilog DR EE 0y = /N R —hENE
—a—o

VHDL & Verilog MRS
VHDL & Verilog DI & 1E, 7 YA 2=vb (BV) DA ARZ Tz — 3l
[RENTWET,
- Verilog 22— /L% VHDL a2 —RW B A AH L = — N C&EET,
-  VHDL =27 47 4% Verilog Z—RMH A AX L — N TEET,

- ENLAD FET VHDL & Verilog IZIE A TEEH A, 72E 21X, Verilog V— A
a—R%&ZEH VHDL Y — A 2 —RIZHDIATeZ LI TEE R A,

VHDL 7% A2 Clx, VHDL # 47", Y= RV 7 BIOR—=rOHIRENT-V 7 EZvh
% Verilog B a2 — LRI TEEd,

Verilog 7 ¥ A2 TIL, Verilog #A 7", V= xVv 7 BIOKR—FOHIRS =7y h
% VHDL TV a— VEiidar 7 Xalb—rartoE Rl {TExEd,

XST CiE, IR — v ar B¢ VHDL FH A 2=v ) Verilog ¥ = — /T
NAVRENET,

a7 etk T % VHDL BX O Verilog 77 A/Vi%, M E @ HDL 7uy=7k
TrANTHEELET, 3T, & 2 #mIXST el oERBLOE K 25 ]
LTL7Z&E,

1VRE T =23y
Verilog €Y 2—/V% VHDL T WA 2=y MINAURTHEIL, T 74/ FDARA R
FEIZH S ary R— R A RZ L m— gy MEAESNET,

VHDL IZ Verilog ¥ 22— V&AL AA Y T — 584 XST TIEKRIZ TR —F
ENTWVWER A,

- o 74X a2l —arsigiE
- HAAVLINAVARR T — gy

- aryA—RxrharrsFalb—ar
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£6E: EASENYR—| & XILINXs

VHDL B & Verilog DSA4T5)

VHDL BX O Vrilog 74 7 ZV 0N GG BEEICH — S $9,

a XA NVHDOT 74V EDOVEET 4L 7 ) (xsthdpdir) X, VHDL T% Verilog T
L TEET,

xhdp.ini D AH =K LZIE, RO LI RFFE N HVET,
- BRHETIATIVLERAN T7AN VAT LAOMET AL I NI~
-  VHDL T% Verilog T fifi F 5] 52

FHA 2=y h (BV) B SNTRETAT ) TR T H-O DM RIEE R E
TEXET, =IRL—arDBEBETCIOMBIEICEST, VHDL =547 4771
Verilog BV 22— /VMRBSI, IRESFET Y /MU RENET,
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& XILINXs

VHDL/Verilog @ 15 5 15 HI|

VHDL & Verilog DEERIT. THAY 2= DL ~ULIC IV ELET,

VHDL D=2 T 4T 4 F7213 7 —% 77 F %L Verilog €V a— NV EA L AF L VT—]
TEET, FEMIL. [Verilog ~® VHDL DA RAZ L =—hEZHBRRLTIIZE N,

Verilog DEY 22— /WX VHDL =0 T AT B AL AZ v 2— R TEET, FHlx,
[VHDL ~® Verilog DA AZ YT —h | BHRLTIEEN,

Verilog A0 VHDL DAV AR T—hk

Verilog 7% A2~ VHDL T ¥ A 2=y e AL AZ L 2— T 5121, RO FINEIZHE-
TLIZE,

. AR 2= FBVHDL T 4T 4LRICEY a— N4 (T—F%T7 7 F ¥4 & HT
72H0L W) #EE

2. WO Verilog A2 AF S m—a B FELT

XST D HIPR (Verilog NIZ VHDL DHE)

Verilog €Y 22— /L5 VHDL T WAy 2=y b e AV AX v 2— 584 XST TIERk
DIHRHR BB ET,

Verilog WA NIA v AE Y T — R TES VHDL ORI, VHDL =T 454D
BT,

- Z0Ofthe VHDL O#ESCIE Verilog 2 —R TR SN EH A,

- XST Clid. =T 474/ T —FT77F % X7 I3 Verilog & VHDL OISR EL TE
AEnET,

AN—rOBEEMHIARENATOSERZHVET, A—hF o7 TiL, LT EXREL
R—=PaERELTTEEN,

INFGA—=H =X ENELRNWEGEAETH, AV AX V= TR TET X
ERHVET,

IRGA—H =B BRI HFEHRIT, EORTA—F =B ETIHIVLENHVET, JEF
RSN ERE A, ZOEA . defparam 2T 2D TIIRA LV AZ v =—g
VEFEHLTIEE N,
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£6E: EASENYR—| & XILINXs

XST D/NA KR
XST TiE, NAVRABITI =TI R —a BB CIThbNET, SAURHE, IRPBEITS

hiﬁ—o
1. XSTIIRDHA VAR Y T — " ENT-EY 22— /L E[RIC 4 RITO Verilog Y a2 — L&k
I/:‘jé’l_/i‘a‘o

a. REZOWMIATIVO2—Y —FFEV AL
b. —H¥—5FEIA
AL TLSO DA 122 L T2V,
2. FVa— IV AUAREL VT —var LTRELET —X 7 7 F Y AT EEISNET,
3. Verilog BV 22—V RO 7GEIL, TOLBINNSNAURENET,
4. XST 7T Verilog Y 2 — /LRSI WG AT IRPEITINET,
Verilog €Y 2—/L72% VHDL =747 4L L TS L ET,

XST IZ RS R L F LN L FER L TLBTO—HT 57K F)D VHDL =T ¢
TAERBLET,

a. REROWILIAT TV DO2—HF—F5EY AL
b. =—HP—RENA

FERR . ZAUTEY. VHDL 7H A o=y MIPLIRE R 7 & TSz L3R
WS ET,

XST O FIR (VHDL H 5 Verilog DIHZH)

Verilog ¥ a— /L5 VHDL FH Ay =y e AL AZ L T — 54 XST TIEk
DEIRHR B HY F T,

AN—hDOBEAF T IIRANATOMLEN DV E S, N—h =7 T, LT EXRAG%)
=P ZfREL TTES Y,

IRTGRA=Z— 1T AENEAL L2 WA TH, AV AZ Y T— I T R THET
EHRHVET,

INGA—=H = BRI DHGAEIE, EORITA—H = ERETHILENHVES, EF
RSN EREA, ZOBHA . defparam ZEH T 5D TIERA v AZ v 2—Tg
VEFEHAL TSN,

ERAATgEEa— K4l

ff #(.init(2’b01)) ul (.sel(sel), .din(din), .dout (dout)):;

FERAAGZa—KH

ff ul (.sel(sel), .din(din), .dout (dout));
defparam ul.init = 2’b01;
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& XILINXs £6E: BASENYHR—

VHDL ~® Verilog DAV AR T—k

VHDL 5% A /1Z Verilog £ 2 — VA AL AZ L T—MT A2, IROFIEIZHE

l/\jz—g«o
1. Ay AZ 3 x—k T3 Verilog BV 2 — /L ER U4 ETO VHDL 23R — R+
BEELET,

2. RIXF//INLFORXRBZERLET,

3. Verilog Y 22— /AN T X T/PNLFTRWIEG AL, case LAFEHLTEY 2—/L
DRILF/INLTFERFFTHIOCHEELET,

— ISE® Design Suite

[Synthesize — XST] Z’ri& A7 5 [Process Properties] #4717 Ry AkFoR
L . [Synthesis Options] — [Case] — [Maintain] % &&4R

- avwrykF IA4r
—case % maintain (25X €

4. VDHL o iR—=R e A L ALy m—h 5D L[EFEIC, Verilog 22 R — Rk
A AR Y E—RLET,

VHDL 2 74 ¥ a2l — ar B2 AL T, 20aryR—R b @ DT7A 7TV
DRFEDT VAL 2=y NMINA U RT 5T EF RS ThER AL, PFR—FSh
HDIL. T 7+ /Vk Verilog B 22— /L DNRA U RO TT,

VHDL F YA NCA Y AR T— T &S Verilog DRES L, Verilog Y 2— /LD BT
I, FOMD Verilog DA IX VHDL 22— R CEREINET A,

TR —ar OBERET, T 7D NSRBI ThNAT R TOar R—x
MI., T 2ar R N —F2 DL RTERICATIOT VA 2=y e L TARESET,

NAVREERETCIT, 2V — % MaiX VHDL T Ay 2=y L Tlb v, work &
VOIOFRBE T A7 VN TR BEINET,

- VHDL FH#Ay 2=y bR RODST2 A AU FERET,

- XST T VHDL ZHA Yy 2=y MRS WIGE T, RPN FETINET,
& U R—RUPM D Verilog B2 — /04 L TSN ET, .
¢ RPN LFERNUTR B P EITINET,

Verilog EY 2 —/UE, ME—SNTZmBETIA T VB ELZTIA7 7V OB RINAIC TR
SHFET. 2T, TLibrary Search Order (LSO) 77 AL | 2B R L TIIEEV,

XST TIiE, mANZ—E L7z Verilog TV 2— A ZBIRLTAURLET,

FATINIH—ZNTWB=d, VHDL 7 A 2=y ERIUA RO Verilog /113
FICELTA T IVICHFIELZ LT TEER A,

FICARTO L/ 2=y bR L I A rEnd e, BENZa A SlebDns
EEZESNET,
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F6% RAEEOYH—t & XILINX>

N (o]
vy onHYiR—bk
XST TIE IBASET VAL TIRD VHDL P =RV w7 ZA TR R—rSHET,
integer
real
string

boolean
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& XILINXs

rR—k 2y

XST T, YR —rShET,
Verilog \ZA > A% v = —h&4L72 VHDL OFR—k wv 7/
VHDL (ZA > A% v m— & {7z Verilog DR —F <o

Verilog [T/ RA O T—hENT= VHDL DR—k <2y

VHDL T2 F 47 473 Verilog BV a— UIA L AZ L L =—  NESNAEES . R—NOEERITIR
DIHT/nET,

PAR—bSND T

in
out

inout

PR —hSNRNTT I

buffer
linkage

il ] I REZR T — &8

bit

bit_vector
std_logic
std_ulogic
std_logic_vector

std_ulogic_vector

VHDL [CA >V RAV L T—krENT= Verilog DiR—k Ty

Verilog €Y 22— /LS VHDL =0T 4T 4 F7213 7 —F 77 F v I TA LV AX v 2— SN D
B R=FOZEMITIER DI ET,

PR—=FENDT7H

input
output

inout

it J AT REZR 7 — 208

wire

reg

XST Tl NV R—FENFEF A,

Verilog DI /XA F 7' 2ra ~D
IRA EREOE U4 ATOR Verilog A8 —h

KILFEENLFEPRS LTS Verilog BY 22— /L DR — MM 2T 55 81L, v R —
FUNE S ERITINCLTLIEEVY, Verilog R—F 13T R TUNLETHLEHIBENET,
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£6E: EASENYR—| & XILINXs

LSO 774 JL
TAT TVRFNEZ 7L (LSO) Tk, VHDL/Verilog & &7 A K LT XST TR
D747 ZVDORBINAN R ESNET,
TrAMET a2 T AZBNBIER CHREBRSNET,
XST Tidk,. ROBET 7+ NV FOBRBIEE RS ET,
- LSO 77A/LIZ DEFAULT SEARCH_ORDER % —U —R 03 & £ D54
= LSO Z7ANDPIEESHTORWIES

ISE Design Suite TD LSO 774 ILDIEE

Library Search Order (LSO) 77 A/V D7 7 4 /L M4 1L project name.lso T,
project name.lso BNFIET DHL AT TNBRFFIN., TOFEEMSNLET,
project name.lso 77 A/VIFIELIRWIGAIL, IRDBETSNET,

- T 74RO project name.lso 77 A/VEIERK
- T7ANDHEYIDITIZ DEFAULT_SEARCH_ORDER F—U —R%&ftak
TaY e R B SV DT ey Y DA FNZRDET,

avUR SA4Y E—KTO LSO 774 ILDIETE
LSO (FA T ZVRINE) 77 ANVEFRE T DI, LSO a~v K I 7 vav
(-lso) AL ET,

“lso 7 arEER L WESIL. LSO 77 AL R L TTF 74V DA T 5 Uk
RIESFEHINET,

LSO M #R 8l

XST Tl IBEEiET 0y = 7 4 B8, Library Search Order (LSO) 7 7 AV DHNE
BINZ IR DR FRNE R 23E S ET,

7220 1.SO 77 AL

DEFAULT SEARCH ORDER % —U —R DA DA

DEFAULT_SEARCH_ORDER % —U —R &7 47T VAR HHEE

FATF) YARD B DBEE

DEFAULT_SEARCH_ORDER F —U —R 372 fFELIRWTIA T ZUA BME SIS 56

2ZZMD LSO 7ML
LSO 77 AN 2EDHA . XST TIERNEITSNET,
LSO 77 A/VINETHHI L R T E LG Ay — U NERENFET,

FIFNNDIATFVRBIEZFEAL Tl =V 77 ANV TRELZT 74V 05
RENFET,

TVl Ty AVICERNDNEFE T, 47TV LSO 77 A VARSI NLET,
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£ XILINX. B6% RAEEOYR—F

DEFAULT SEARCH_ ORDER F+—TJ—FKNDAHNIZH

LSO 77 A /L2 DEFAULT_SEARCH_ORDER ¥ —U —R D LNEENIBE . IRDEITEN
ij—o

Tayx I TrANMIBNDIERFTIATT) 77 ANVPHBRRINET,
LSO 77 A/ 5 DEFAULT SEARCH_ORDER % —U — Rl fREN£1,
TVl Ty ACENDNAF T, T4 7 ZV0 LSO 77 AWV ARSI NET,

B®REIED B

. 7a¥=2hk 774V my_proj.prj \Z1Z. IRO LI NENEEN TWET,
vhdl vhlibl fl.vhd
verilog rtfllib fl.v
vhdl vhlib?2 £3.vhd

2. ISE® Design Suite TYEAL S5 LSO 7 7 A /L my_proj.lso DN, RO LBV TT,

DEFAULT_SEARCH_ORDER
3. XST TiX, ROMBINAEHINET,

vhlibl
rtfllib
vhlib2

Trav A%, RICHNENT v 7T —hE37- my_projlso IZRRENET,

DEFAULT SEARCH_ORDER F¥—7—F&S54 7351 YRR HBEE
LSO 77 ARG ENDHE -
-  DEFAULT_SEARCH_ORDER F—U—F_ BIW
- 477V YRb
XST Tlk, WBRFETINET,
- TuVxIb IrANCENDIEFTIAT T T AN BRBSNET,
- LSO 77 AMZEENDTAT FIDYAMTBER S ET,
- LSO Z7ANWIET v 7T —hENEH A,
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£6E: EASENYR—| & XILINXs

BREIED B

. 7ad=sk 774V myproj.prj (21X, IROLHRNAENEENTWET,

vhdl vhlibl f1.vhd
verilog rtfllib fl.v
vhdl vhlib2 f3.vhd

2. LSO Z77A/V my_proj.lso DNEIT. RO LBV T,

rtfllib

vhlib2

vhlibl

DEFAULT SEARCH ORDER

3. XST TiX, ROMFNANEHE N ET,

vhlibl
rtfllib
vhlib2

4. TV R%D my_projlso DNFICEFTIIHVET A,

rtfllib

vhlib2

vhlibl

DEFAULT SEARCH ORDER

SA4TS) VACDHDIGE
LSO 77 A MZTAT ZVDY ARG N THY, DEFAULT SEARCH_ORDER F —17 —K 73
RN XST TIRIRAEI TSN ET,
LSO 77 A MV ARSILTWDNEFTTIAT TV 77 ANV BRI ET,
LSO 77 ANMET v 7T —hENEH A,
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& XILINXs

TZ7AILIRE DB

1.

7TaY 7k 77 A/V my proj.prj (ZIX, IROLHBNENEENTHET,

vhdl vhlibl fl.vhd
verilog rtfllib fl.v
vhdl vhlib2 f£3.vhd

LSO 77 AV my_proj.lso DNFIL. IROEBV T,

rtfllib
vhlib2
vhlibl

XST TiE, ROMBMADME S £

rtfllib
vhlib2
vhlibl

7 at A% O my projlso DNEILX, kDOEBYVTT,

rtfllib
vhlib2
vhlibl

DEFAULT_SEARCH_ORDER F—7J —KA 4K FELEBEWSATSUL A E
BEndiga

LSO Z7ANNDRDEH0 A  XST TIATFUNEHZLET,

TuY = EIE INL 7 7 AVITAFAEL RN T AT VAR EENTVT, SHIT
DEFAULT_SEARCH_ORDER % —U — R E& 204
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EDYR—b & XILINXe

BREIED A
1. 7uaY=Zhk 774V my proj.prj {21, RO LHIBNENEENTOET,

vhdl vhlibl fl.vhd
verilog rtfllib fl.v
vhdl vhlib2 f£3.vhd

2. LSO Z77A/V my_proj.lso DNEIT. RO LBV T,

personal 1lib
rtfllib
vhlib2
vhlibl

3. XST TiX, ROMBNANEHE N ET,

rtfllib
vhlib2
vhlibl

4., Tt A% O my_projlso DNEFIL, IDOEBY T,

rtfllib
vhlib2
vhlibl
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& XILINXe

HDL O—F«>% F;

HDL 2 —F 4> 7 RiEEFHTHE, WBRFEITTEET,
TUHN Yy 7R TR HEINAHERELA LR TEET,
YAV T A TFNAADT —% T 7 F v iREZ R T& £,

ISE® Design Suite "R/ T > 7'V — A H 95 F 12D\l ISE Design Suite ~/b
TERBRLTIIZE N,

VHDL D ¥ &
FHANTI LRI, BHTBEIC A ST TA2LERHY , B HEIES, =T —N34E
LR <720 ES,

HDL YV — A 2—RT® RAM IR — R hOFHEME B (Verilog O ¥ 7 oy 7
D F7 SN HE)

IRl — U R —
HALINBEAT
=il

reg & wire ZIRELTHIEDR

Verilog M | g2

System Verilog ~DL8E (BAEDLZA XST THHR—FINTWERFA)
SREDLIRHEL

2—RFi% VHDL kb= 37k

ax DT ry 7k (BEHEAT)

VHDL O JZary R—H b A ARZ v T—a PRI
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%7 HLO—T4UJ Fik & XILINXs

Rt

JO0—DHE

<7t XST S 7 e —CiEmkd 3 BT ALET,

AR~ 270l HDL AP icHiissn £,
B e~7a X7 RN 2 HDL AR IcHER S E 7,

FEO~rait, FAIL T TERDER ATREIC /2> T, KV ZLDOE#E G T E D Al HE
7ol X, PV~ O b FIc RS E T,

T R/N A HDL AR HERR S D~ 7 ald, WHE 2 Orio HDL AR IcfEim S

AR~ N BB EFT- D] iw?i?“o IFEAE DS XST OHgm— Vv
TP 8 DEVC R, 2O DT L —F N FEITTEET, 72750, P DHERr

(KEEP_HIERARCHY) 7% yes IZgR ESILTWABEEIT., B4 T,

Bl

TuayZ RAM L, 52— —NERLIZBEE Y 0y 7|25l 472 RAM 227 O EE
L= —RERLIZBEE CRlll SN L P AZ Il E LD T mS L E
T, ZHICEY. HDL ey Y a7 F R TR TX5D T, Bl VHDL —
VT AT AB L Verilog TV 2— /L TR LIZT AL L AR O BEA XST
TR FIRE T,

HARDODE YR LV D L AN NZE LA B OB IZFRlm LW TLEE N,
- ZOIHIEAWT AL, AR — /D RTL #EiHEEE S E SN o< e o TLENET,

- HDL Y—ZX a—ROREEIZHOWTIL, [DSP Ot 0T Ay Tulc s aH
HRL &N,
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& XILINXs

£ 717E: HODL a—Ta4U 5 F&

J2Ywy7oavrH

FULTR4E

XST TiE, ROFHEE S ED TV F 7uy FBLIOL VAL NS ET,
- MBHERVZOTERIIIL TRV =YDy

- ERESEY R/ VEYE

- [y

- Juvl Ax—T )N

TV 7 7ny 7 BIOVVARAT, e L TREB S ET,

- JIE¥ process X (VHDL)

- always 7' 12w (Verilog)

process F721% always 7 a7 DT 4ET 4 UANMIIX, IRNBVARSILTVWS
Z‘gﬁ)%nij—o

- JuyJiEE

- T ATOIEF G

B 2> 7 DFLIR FIEIZOWTE, WESRL TLIZE0,
- % 3 ZEIVHDL OH AR —h]

- %5 4 %= Verilog D¥HK—h]

2y o0y TEIVLIRIDHEA

[l %

IWMEZIRELET,

VHDL TD2Y)yF72ayTELUVLCREDHHE

WCEIRBPEA SN XL VA ORNRENHLT 512, TN ek I BE0OT 7+

)7

VHDL TR ICEFRNPFEASNIZEXIL PR ONR LG T 1203, RO EHIE S
ESLET,

signal examplel : std logic := "1';

signal example2 : std logic_ vector (3 downto 0) := (others => "0’
signal example3 : std logic vector (3 downto 0) := "1101";

Verilog TO2Y)w 729y TEIUVL S RAD#EAE
Verilog D56, AN EIZROI B ENFET,

reg
reg
reg

examplel = ’'bl ;
[15:0] example2 = 16'b1111111011011100;
[15:0] example3 = 16'hFEDC;

BREA 7V 7 7y, BEICEBRERPEAINZEXITa— L Uy N34 107

RN

Bk T ATHE L I LS UE T,
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)7 7avTEIUVLORADFIHES

V7 T7ay 7 BI OV D RAZOHIEIE 5123 KOG ENET,

A=
FEFRMBLOFRB O N VY MER
gy AX—7 )b

aA—FERDHARZ1Y

Kix, a—RIEROTART AT,

- ATARA Ty RO RN

- REOEEART A

- 7uyZ RAM aVR—3(UbBLONDSP 7 uay 7 B DF XA U — 2D F
LORZZFIERIMNZEY R/ VYRR

- #filEEy O~y IRV ERERLIRD

- ZoyZ RAM 2R —R MBI DSP 7Ty EOF S Z VY —AD B
BEIXFEHICLy By hE-IT) By b CEEH A,

- INBHOVY—RAIEH TERIRDLD, KiEIZar 7 Fal—Tardniali
D\i‘é—o

G Ko B Ko CS ] O3

=T AT TARTA L TL VAR EIERPN Yy b EITV By M T DX ERH LY
EE . FER ISR ~D 2 (ASYNC_TO_SYNC) 2 HLE4, Ziicky. [
o/ U IBHFEHTEDLCRDET,

by Ml TN WZT7 )y 7 7y I3 R TEEE A,

- By EBybOR FEE 7Yy Tay T TIIT 47 IR/ FERIENICEE DS
P A TE R TVET,

- Y L THEEINRWEGEA, ZOMAEDEIZEIVA L TVAV T —2arTx
TRNT f— L RN TAHZ L HDET,

RV IR O HE2E T 7y 7 7 ay 73Rl L T7IE S0,
XST TlE, 2oV o7y 7ay IR EfESIL, I ANIIZFEZEDOET L~Z—F
FMEBINDHZLITHVER A,

TEBMRY, Byh/VEvh aoo &2 LN TIEEN, e, B0/ a—
2SN Uy e o THIHINE R ERTDHRE . TOMOIANNIVIELTT LD
T, HBEBYVORERICTELIERHVET,

VT oay s FIIT 4T Drayy Ax—7 ) By N Uey MBI EICT Y
47 High THIRLET, 77747 Low IZT AL, FORERDOAL N—X Pyl Xk
VEIE D/ NT 4 —< 2 ANEAL L ET,
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21y 7Ry T EIUVL ORI EEFHY
/O LY AHZD 10B N~D /37
LURZ O HRL
ALY A O IR
LAY H B R
T—X%T7F ¥ AR —h

TV 77y T BIOVPAZDA LTV AT —aOflEITEZEME, [TLUT ~Dudy
IO~y VB RLUTITEEN,

2)y7oavyTELULOREDLR—F
LOAE RSN DL, HDL SR PICL R —b o &£,

VIRZE TRANVAHDL BB T 358, Eilo7)y 7 7uy I BEESNT
LiR—hEET,

HDL & iz HezmSn =L o AZ 0%, Design Summary £73ar D7)y 7 7oy
TVIT 4T O EFRITIET B LN ZERNHVET,

TV T 7ay S FIITAT ORIE. WO T aE R E->TEPYVET,
- DSP 7 myrR7mvys RAM 2R — R hA~DLT A2 D IL

- LUREOER
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* HDL Synthesis

Synthesizing Unit registers_5>.
Found 4-bit register for signal Q>.
Summary:

inferred 4 D-type flip-flop(s).

Unit registers_ 5> synthesized.

HDL Synthesis Report

Macro Statistics
# Registers : 1
4-bit register : 1

* Advanced HDL Synthesis

Advanced HDL Synthesis Report

Macro Statistics
# Registers : 4
Flip-Flops s

2y 720yTEIVPL D REAOI—KHI

T 7T —MERIZ, NILDIZ)Oa—FFlZZ L TTEE,

XST 12— — HAK (Virtex—6. Spartan—6. 7 >\)—X FT/INA XHA)
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-- Flip-Flop with
-= Rising-edge Clock
-= Active-high Synchronous Reset

-= Active-high Clock Enable

-= Initial Value

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: HDL Coding Techniques/registers/registers 6.vhd

library ieee;

use ieee.std logic_1164.all;

entity registers 6 is

port (
clk : in  std logic;
rst : in  std logic;
clken : in std logic;
D : in  std logic;
Q : out std logic);

end registers 6;

architecture behavioral of registers 6 is
signal S : std logic := '0’;
begin

process (clk)
begin
if rising_edge(clk) then
if rst = ’1’then

S <="'0";
elsif clken = "1’ then
S <= Dy
end 1if;
end if;

end process;

Q <= 5;

end behavioral;
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)T 79T ELIVUL O RED Verilog A—K

//

// 4-bit Register with

// Rising-edge Clock

// Active-high Synchronous Reset
// Active-high Clock Enable

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/registers/registers 6.v
//
module v_registers 6 (clk, rst, clken, D, Q);
input clk, rst, clken;
input [3:0] D;
output reg [3:0] Q;

always @ (posedge clk)
begin
if (rst)
Q <= 4'b0011;
else if (clken)
Q <= D;

end

endmodule

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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ZYvF
XST CTHEFRSND Ty TFIid. G ENET,
— 2 N7
A =T VAT
F—HH
tybh/UtEvh (7 vay)
Sy F DLk

FyFITHE . Ty F HNEFTIR T D15 51T if-else LD THLUONEDZRASIR N
BAIC, HDL stk s B SN £ 7,

Ty FIFRD ISR TEET,
- [EFRALEYE S f0ASC (VHDL)
Q <= D when G = "17;

- process 3 (VHDL)

process (G, D)
begin
if G = ‘1’ then
Q <= D;
end process;

- always 7 2w (Verilog)

always @ (G or D)
begin
if (G)

end

VHDL @34 XST TlE wait L2 D W3R STy F NGRS E T,

ZvF 0O ES

/O LY AHZD I0B N~D /X7

FIFDLR—
XST vy 77 AN, BEBIN=T7y T DIA T BIOE Yy MER RS FET,

JFINIL, case XX if IR ARELETHoTHERE . HDL a—ROFEWOE R T
HHIENILBVET,

XST T, ROV B =MD ISR EEE Xy — U NERINFET, ZOEEA -V
NS, HERG ST T T OBENBEREBY THOMNEINHERTEET,
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* HDL Synthesis *

Synthesizing Unit example>.
WARNING:Xst:737 - Found 1l-bit latch for signal <Q>.
Latches may be generated from incomplete case or if statements.
We do not recommend the use of latches in FPGA/CPLD designs,
as they may lead to timing problems.
Summary:
inferred 1 Latch(s).

Unit example> synthesized.

HDL Synthesis Report

Macro Statistics
# Latches : 1
1-bit latch : 1

SyFDa—K 4
FoFF—MEHRIL. LI Oa—RHlEBBL TS0,
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-- Latch with Positive Gate and Asynchronous Reset

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: HDL_Coding Techniques/latches/latches_2.vhd

library ieee;

use ieee.std logic_1164.all;

entity latches 2 is
port (G, D, CLR : in std logic;
Q : out std logic);
end latches_2;

architecture archi of latches 2 is
begin
process (CLR, D, G)
begin
if (CLR='1’) then
Q <="'0";
elsif (G='1’) then
Q <= D;
end if;
end process;

end archi;

ROTA4T H—MMEEZYF D Verilog A—F 4l

//
// Latch with Positive Gate

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: HDL Coding Techniques/latches/latches 1.v

//

module v_latches 1 (G, D, Q);
input G, D;
output Q;
reg Q;

always @ (G or D)

begin
if (G)
Q = D;
end
endmodule

XST A —H— HAK (Virtex—6. Spartan-6, 7 <1)—X T/INA X A)
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A RXT—F
BERNTAAT —F Ny T77—3, WCRBINET,
- 12o0E5
- if—else X
ZHE RNy T7 7 —BROWT N ERE T A A IS ET,
- HNEAR

- WAVTR T ARAZADH DR —R DI A

& 512, if-else DAIED 1 DTHAA A E—=F U ZEZRASILET,
a—F 4l

I g AL BRAE 55X A 3T (VHDL)

<= T when T = ’0’ else (others => '3');

[ IRp AL BRAE 5 ST (Verilog)

assign 0 = (~T) ? I : 1'bZ;

F A HE 7 a8 A3 (VHDL)

process (T, I)

begin
if (T = '0’) then
0O <= 1I;
else
O <= "72";
end if;

end process;
always 7' 2> 7 (Verilog)

always Q@ (T or I)

begin
if (~T)
o= 1I;
else
O = 1'bZ;
End

FSART—RDAVTIAT—23Y

HEGR SN DT A AT — b Ry 7 7—3, WEBRE T DI O T NA R FVIT 47 %4
LAV VA PENET,

W32 (BUFT)
H DA E Y (OBUFT)

FSART— DB ESIH

RIART = bR Y 7~ DI
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FSART—FDLR—F
FIART = Ny 77— MRS DL, HDL AR ICL R — b SR ET,

FSART—bDLR—KI

* HDL Synthesis *

Synthesizing Unit example>.
Found 1-bit tristate buffer for signal S> created at line 22
Summary:
inferred 8 Tristate(s).
Unit example> synthesized.

HDL Synthesis Report

Macro Statistics
# Tristates : 8
l-bit tristate buffer : 8

FSART—bDa—FHI
7 o7 F =ML, LB Oa—R IR B RLTES Y,
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HAEOLETOERZFERALIFSAXT—MD VHDL O—F 4l

-- Tristate Description Using Combinatorial Process

-- Implemented with an OBUFT (IO buffer)

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

—-- File: HDL Coding Techniques/tristates/tristates_1.vhd

library ieee;

use ieee.std logic_1164.all;

entity three st 1 is
port(T : in std logic;
I : in std logic;
O : out std _logic);
end three_ st 1;

architecture archi of three st 1 is

begin

process (I, T)

begin
if (T='0") then
0 <= I;
else
O <= "2";
end if;

end process;

end archi;

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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TOCRARIRBLERAXEZERALIZFNSAXT—RD VHDL a—F 4|

-- Tristate Description Using Concurrent Assignment

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
—-- File: HDL Coding Techniques/tristates/tristates_2.vhd

library ieee;

use ieee.std logic_1164.all;

entity three st 2 is
port(T : in std logic;
I : in std logic;
O : out std logic);
end three st 2;

architecture archi of three st 2 is
begin
0 <= I when (T='0") else ’'Z';

end archi;
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Tristate Description Using Combinatorial Process

Implemented with an OBUF (internal buffer)

Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

File: HDL Coding Techniques/tristates/tristates_3.vhd

library ieee;

use ieee.std logic_1164.all;

entity example is

generic (
WIDTH integer := 8
)i
port (
T : in std logic;
I : in std logic vector (WIDTH-1 downto 0);
¢} out std logic vector (WIDTH-1 downto 0));

end example;

architecture archi of example is

signal S std logic vector (WIDTH-1 downto O0);
begin
process (I, T)
begin
if (T = '1") then
S <= I;
else
S <= (others => "72");
end if;

end process;

O <= not (8);

end archi;

XST 2 —4H— HAK (Virtex-6. Spartan-6, 7 ¥1)—X T/INA RF)
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HAEDHYE always TAVIEFERALI=;S A XT—F®D Verilog A—FK 45l

//
// Tristate Description Using Combinatorial Always Block
//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL_Coding Techniques/tristates/tristates_1.v
//
module v_three st 1 (T, I, O);
input T, I;
output O;
reg 0O;

always @(T or I)

begin
if (~T)
o =1I;
else
O = 1"bZ;
end
endmodule
TOtARBLEBRAXZFRALENSAXT—R®D Verilog I—F 45|
//
// Tristate Description Using Concurrent Assignment
//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/tristates/tristates 2.v
//
module v three st 2 (T, I, O);
input T, I;
output O;

assign O = (~T) ? I: 1'bZ;

endmodule
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AIA—ELVTFaLlL—32—
XSTIZIE, W7 Z—BIOTF 2 bl —Z—DOHERIEENHVET,
RDOEHIIRZEDMDA T v ar OifEz Rl T& £,
- JEEMEYN VY B—F
- [FE#Eyr VBV B—F
- Jnav Ax—T )
- Ty B FRET YT/ T
HTB =, A TVA R —FT NI T IVAH—L L THHLILTNVET,

XST Tl o EBIOF SR LmM T DAY 2 —LT Fa bl —F—NHR—hs
NTWET,

THX¥aLlL—3—LhDo23—0EL
TXablb—H—thy B —iF, MEEEEO W, IEZOM T TOARTURH
RIp0ET,

B — D
FTATAF—vav ER IO TR, G BT E K
$9 1 DHOFNTURE, B 1
A<= A + 1;
T ¥ a bl —H—Dit I
FAT 4= ar IO RTURE AR BRI A
2 OHDOFNFURIFRDOWNT
FHEIIEHK
A <= A + B;
- 1 LSO EE
A <= A + Constant;

HimSNn-AO o 3—F - E7FaLL—3—DAM
Hesm SN 2 —F7213 T Fa b —H—D 7] :
- up
- down
— updown
TyTEG THRabl—2—D56  BREINLGT =237y 7 T—RE&Fx v
E—RTHI 2 IZTEET,
if updown = "1’ then
a <= a + b;
else

a <=a - c;
end if;
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Evhk#
XST TiE, RO ELLTRIRSNTH, HEfRSNTZ IV —F 3T F 2 b —F—%
AT VAT DD B/ NOE Yy MEB R ESILET,
- EHEMOEE
- Byl

HDL R THESH TWARWIRD AT — IO T s g4 ~T%
EALET,

mod HEFZMEMT 2L EDEETHV A Ty 7 TEET, WIT, TDOFER
L/i‘a—o

VHDL O #& 3 451

cnt <= (cnt + 1) mod MAX ;

Verilog M & 3 45

cnt <= (cnt + 1) $SMAX;

HOEA—B XV TF1LL—E3—DAT)AT—23Y
ATE—=BELORT HFa b —F— L RICATIVARLET,
- AR BT
- DSP7myr UJ—RA
DSP 7o Zi2id, K T2 L~ ULbDL P AFE TR TEET,

- HULHA—FIT 2L —Z =3 1 DD DSP 7T uv Il T 4y T HULEND
Di‘é—o

- AUE—FEIT Fa b —Z =21 DD DSP T ry /I 4y MLIRWEA T, A
TAA YT EHEAL T /a2 B BA L T ARSNET,

DSP 7 uy s Y —2AD~<ra A FVRA T — 303 DSP 7 a7 offi il (USE_DSP48)
HHZT 74V MED auto ITERELTHITEL £,

auto [ZRRETHE XST TR EEEL THV A —BIOT a2 bl —F—Rn AT
VARSI ET,

- FAAATHERAAGER DSP 7uy s U —
- BINhET—% V—2D L5 ar T X AMEH

- DSP 7 uav i ~DAL TIVAT—aTong R p—< 2 ZADYPF AV 7 A DSP 7
7 DA —REEREDME I TE A0 EH0

EEAEDAZ R Tar O Z—BLONT Fa bl —X—T, AT A a7 ET

7 4L RD auto E— F‘fdﬁﬁﬁﬁ“é CEBEIOLET N, DSP Tav iz YA

T—ar iRl T A AL, yes ITEHEL TSN,

F7-. auto E—F DA 1%, DSP i 2R (DSP_UTILIZATION_RATIO) )T DSP48 V
V=AM HEESIET, XST Tk, i A[GEZ DSP 7 uy 7 VY —R% 3
THEALISELET,

FEME, TIURIE SR o> DSP 7oy 7 VY — 2 j 2 B R TIZEN,
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* HDL Synthesis *

Synthesizing Unit <example>.

Found 4-bit register for signal <cnt>.
Found 4-bit register for signal <acc>.
Found 4-bit adder for signal <n0005> created at line 29.
Found 4-bit adder for signal <n0006> created at line 30.
Summary:

inferred 2 Adder/Subtractor (s) .

inferred 8 D-type flip-flop(s).

Unit <example> synthesized.

HDL Synthesis Report

Macro Statistics

# Adders/Subtractors
4-bit adder

# Registers

N NN

4-bit register

* Advanced HDL Synthesis *

Synthesizing (advanced) Unit <example>.
The following registers are absorbed into counter <cnt>: 1 register on signal <cnt>.
The following registers are absorbed into accumulator <acc>: 1 register on signal <acc>.

Unit <example> synthesized (advanced).

Advanced HDL Synthesis Report

Macro Statistics
# Counters
4-bit up counter

# Accumulators

[ R

4-bit up accumulator

HIEA—BEEVT7FaLiL—2—Da—R 4l

ToZ T —=MEBRIZ, NIELDIZ Oa—RplzZ L TTZE0,
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-- 4-bit Unsigned Up Accumulator with synchronous Reset

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: HDL_ Coding Techniques/accumulators/accumulators_2.vhd
library ieee;
use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

entity accumulators 2 is

generic (
WIDTH : integer := 4);
port (
clk : in std logic;
rst : in std logic;
D : in  std_logic_vector (WIDTH-1 downto 0);
Q : out std logic vector (WIDTH-1 downto 0));

end accumulators_2;

architecture archi of accumulators 2 is
signal cnt : std logic vector (WIDTH-1 downto 0);
begin

process (clk)
begin
if rising edge(clk) then
if (rst = ’'1") then
cnt <= (others => "0’);
else
cnt <= cnt + D;
end 1if;
end if;

end process;

Q <= cnt;

end archi;
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//

// 4-bit unsigned down counter with a synchronous load.

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: HDL_Coding Techniques/counters/counters_31.v

//

module v_counters 31 (clk, load, Q);

parameter WIDTH = 4;
input clk;

input load;

output [WIDTH-1:0] Q;
reg [WIDTH-1:0] cnt;

always @ (posedge clk)

begin
if (load)
cnt <= {WIDTH{1’bl}};
else
cnt <= cnt - 1’'bl;
end

assign Q = cnt;

endmodule
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I LORAE

VIRV RZL, Iy T7uay P OF 2 —0 T, ZHICIVIRE ST (RET 40 0) DL A
T AT =V EFEENTT — BB TEET, XA Iy VT8 LUARZ T, B
F o= ORIV OBIEFR I AT IvIICERBINET,

ABTAYY VT LORZ ILAVE
ABT 47 TR UV RAKZI, BRI EENET,
A=S4
Iy ARx—T )N (FFar)
UTN T —H AT
UTIN T —HH T

TDMDEREDESR
Uty hty b, ST B BYY I REEBITEDHIENTEET A,

BINTHERRZEODE, SRL AT DEMTIIT 47 ZRMMAL T, 73 A6 R 2 Al
L TR RN T =< A RBTHILN TERVIENDHET,

YAV TATIZZDI Y o 7 HHIBRL T, NERZ VI T VG ARt 252 5
L TWET,

OO LD RAMER R
WOIT—REITIL, TNV REOAT 77 riark iR 45 2 SO FiEEZRLTOVET,

EfEEEFAFERL VHDL a—KR4l

WOA—RFI Tl BAEFEA FAERALTO I LPREZOAT Ty riar a3
LR L TWET,

shreg <= shreg (6 downto 0) & SI;

for-loop X VHDL a2—K i

WD —RFITIE, for loop XEFHAL T TR LIPREZDaT 77y riaryzidikl TnE
KR

for i in 0 to 6 loop
shreg (i+1l) <= shreg(i);

end loop;

shreg (0) <= SI;
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IR LORADATY A TF—3Y

VINVIUREIDAL VAT —a liE, RN EENET,
TR LV RAZD SRL R—=ADA L FYA T —a
Ty RAM ~DY TN LI RZDA L T VAT —a
LUT RAM ~DY 7k L AFDA L T IR T —q

IR LTRAD SRLR—ADAVT)AVT—23Y
HEFR SN2 7 b LY RZX, SRL XA T DV —RZA T VANSNET,
- SRLI16
- SRLI6E
- SRLCI16
- SRLCI6E
- SRLC32E
VIR LV RAIDESIZES T, XST TIEROWT NN EITEINET,
- 12D SRLEATDTIITA4TITAL T IVALR
- SRLC #A T DOFVIT 47 OAAr —REkne &
FEBYVOT AL TR LURZOF RSO 2 MEH SN 5AL. 20
A —RigRe M E S ET,

BIERIT . SRL XA 7 DV — AT 7e< . RAM UV —Z (F' w2 RAM., LUT RAM) (24
‘/7°)></kf’a°ia“ RAM VY — R ZB MR E AL TIVAL T B L BIER A EL 27z
LAz, BHOPRGEINRT LR 0OF SR HVET,

[T 7h LY RZOFIR | TEATAX917 1y RAM £721% LUT RAM (2137
AR AL TIANTEER Ay RAM R—AD A FVA T — a3 T RO — R
DIHICHEICERTLHIMNERHYET,

JAvY RAM ADY TR LY RADAV T A T—3Y
read—first FHEIE—RIZIX. RO LRI Z—nNEFENET,
- TRURIRERERZEMZIERIC AT v
- BIERROEIN 2 ICRFELTZEEIZ 0 ETHY R Ny

B RDONRT p—< AEBAHI0L. 7ayy RAM O 117y F 47> arot v
HAT—URFEHLET, RICHIEZRLET,

- PEX 512 DFBIEROBEES . RAM O 7 RL RIEETFRER T —Z U—F 510 2M#
AEnE1,

- F—HHITTFEF T ar OV CAENEHRD 2 ATF— VR R ET,

ZEMIE. TRAM @ HDL 22— RERDOHT AR T A2 ] LTSN,

J0OvY RAM [ZRE 512, SEVFDEBEREA2 T AT B VHDL a—F 4l

-- A 512-deep 8-bit delay line implemented on block RAM
-- 510 stages implemented as addressable memory words
-- 2 stages implemented with output latch and optional output register for

-- optimal performance
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-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: HDL Coding Techniques/shift_ registers/delayline bram 512.vhd

library IEEE;

use IEEE.STD LOGIC 1164.all;

use IEEE.STD LOGIC_UNSIGNED.all;
use IEEE.STD LOGIC_ARITH.all;

entity srl 512 bram is

generic (
LENGTH : integer := 512;
ADDRWIDTH : integer := 9;
WIDTH : integer := 8);
port (
CLK : in  std logic;
SHIFT_IN : in std logic_vector (WIDTH-1 downto 0);

SHIFT_OUT : out std logic_vector (WIDTH-1 downto 0));
end srl 512 bram;

architecture behavioral of srl 512 bram is

signal CNTR : std logic_vector (ADDRWIDTH-1 downto 0);
signal SHIFT TMP : std logic vector (WIDTH-1 downto 0);
type ram type is array (0 to LENGTH-3) of std logic vector (WIDTH-1 downto 0);
signal RAM : ram type := (others => (others => ’0'));
begin

counter : process (CLK)
begin
if CLK’event and CLK = ’1’ then
if CNTR = conv_std logic vector (LENGTH-3, ADDRWIDTH) then
CNTR <= (others => '0");
else
CNTR <= CNTR + '1";
end if;
end if;

end process counter;

memory : process (CLK)
begin
if CLK’event and CLK = ’1’ then
RAM (conv_integer (CNTR)) <= SHIFT IN;

SHIFT TMP <= RAM(conviinteger(CNTR));
SHIFT OUT <= SHIFT TMP;
end if;

end process memory;
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end behavioral;

J0vY RAM [ZEE 514 SEVNDBREEFE AT ) AT 5 VHDL a—FK 4

-- A 514-deep 8-bit delay line implemented on block RAM

-- 512 stages implemented as addressable memory words

-- 2 stages implemented with output latch and optional output register for

-- optimal performance

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: HDL Coding Techniques/shift registers/delayline bram 514.vhd

library IEEE;
use IEEE.STD LOGIC 1164.all;
use IEEE.STD LOGIC UNSIGNED.all;

entity srl 514 bram is

generic (
LENGTH : integer := 514;
ADDRWIDTH : integer := 9;
WIDTH : integer := 8);
port (
CLK : in  std logic;
SHIFT_IN : in std logic_vector (WIDTH-1 downto 0);

SHIFT_OUT : out std logic_vector (WIDTH-1 downto 0));

end srl 514 bram;

architecture behavioral of srl 514 bram is

signal CNTR : std logic_vector (ADDRWIDTH-1 downto O0);

signal SHIFT TMP : std_logic_vector (WIDTH-1 downto 0);

type ram type is array (0 to LENGTH-3)
signal RAM : ram type := (others =>

begin

counter : process (CLK)
begin
if CLK’event and CLK = ’1’ then
CNTR <= CNTR + ’'17;
end 1if;

end process counter;

memory : process (CLK)
begin
if CLK’event and CLK = ’1’ then

(others => ’'0"));

of std logic vector (WIDTH-1 downto 0);
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RAM (conv_integer (CNTR)) <= SHIFT IN;

SHIFT TMP <= RAM(conv_integer (CNTR)) ;
SHIFT OUT <= SHIFT_ TMP;
end 1if;

end process memory;

end behavioral;

LUT RAM ADL IR LU RADATY A T—3Y
VIR LU AZ I RAM AZA L TVAV R TEET,
Btk DAT = IFOL VAR EHEAL TAU T VA RSN ET, mExiE, BBE
128 DIFIEM TITRBEHSILET,
- 121 U—FROT7RVABE AR T —# % &1 LUT RAM
- WEBEOLIUARY RAT—T
FEAIIZ. TRAM @ HDL 22— Rk DO H AR T A ] 25 RLTLIEEN,

LUT RAM [ZiEE 128, S EVINDBIIEE AT AT 3 VHDL 3—FR 4l

-- A 128-deep 8-bit delay line implemented on LUT RAM
-- 127 stages implemented as addressable memory words

-- Last stage implemented with an external register

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

-- File: HDL Coding Techniques/shift registers/delayline lutram 128.vhd

library IEEE;

use IEEE.STD LOGIC 1164.all;

use IEEE.STD LOGIC UNSIGNED.all;
use IEEE.STD LOGIC ARITH.all;

entity srl 128 lutram is

generic (
LENGTH : integer := 128;
ADDRWIDTH : integer := 7;
WIDTH : integer := 8);
port (
CLK : in  std logic;
SHIFT IN : in std logic vector (WIDTH-1 downto 0);

SHIFT OUT : out std logic vector (WIDTH-1 downto 0));

end srl 128 lutram;

architecture behavioral of srl 128 lutram is

signal CNTR : std logic vector (ADDRWIDTH-1 downto 0);
type ram type is array (0 to LENGTH-2) of std logic vector (WIDTH-1 downto 0);
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signal RAM : ram type := (others => (others => ’0'));

attribute ram style : string;

attribute ram style of RAM : signal is "distributed";
begin

counter : process (CLK)
begin
if CLK’event and CLK = ’1’ then
if CNTR = conv_std logic vector (LENGTH-2, ADDRWIDTH) then
CNTR <= (others => ’'0");
else
CNTR <= CNTR + ’17’;
end if;
end if;

end process counter;

memory : process (CLK)
begin
if CLK’event and CLK = ’1’ then
RAM (conv_integer (CNTR)) <= SHIFT IN;
SHIFT OUT <= RAM(conv_integer (CNTR)) ;
end 1if;

end process memory;

end behavioral;

Ik LORADBEEHIF
VAN &

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
UG687 (v 14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com

187



P2

)

E:.HDLO—T4a4V T F&

& XILINXs

DI LOREDLUR—bE

HDL &%, XST XNl 2 o7V 7 7ay 7 2@l L Ed, EEICV T LUAZR

RS NDDIE, AL~V DA T,

DI LOREDLR—RM

* HDL Synthesis *

Synthesizing Unit <example>.
Found 8-bit register for signal <tmp>.
Summary:
inferred 8 D-type flip-flop(s).
Unit <example> synthesized.

* Advanced HDL Synthesis *

Advanced HDL Synthesis Report
Macro Statistics

# Registers : 8

Flip-Flops : 8

* Low Level Synthesis *

Processing Unit <example>

Found 8-bit shift register for signal <tmp_ 7>.

Unit <example> processed.

Final Register Report
Macro Statistics

# Shift Registers : 1
8-bit shift register : 1
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WOa—RHTIE, o —R8 AF AV EERLTWET,

-- 32-bit Shift Register

-- Rising edge clock

- Active high clock enable

-- Concatenation-based template

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: HDL Coding Techniques/shift registers/shift registers 0.vhd
library ieee;

use ieee.std logic 1164.all;

entity shift registers 0 is

generic (
DEPTH : integer := 32
)i
port (
clk : in  std logic;
clken : in std logic;
SI : in  std logic;
SO : out std logic);

end shift registers 0;

architecture archi of shift registers 0 is
signal shreg: std logic vector (DEPTH-1 downto 0);
begin

process (clk)
begin
if rising edge(clk) then
if clken = '1’ then
shreg <= shreg (DEPTH-2 downto 0) & SI;
end if;
end if;

end process;

SO <= shreg (DEPTH-1) ;

end archi;
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R2EYrDI TR L RAD VHDL O—K 4 2
FICHERR L., kD IH Izt T F 9,

-- 32-bit Shift Register

-= Rising edge clock

-= Active high clock enable

- foor loop-based template

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
—-- File: HDL_Coding Techniques/shift registers/shift registers_1.vhd
library ieee;

use ieee.std logic_1164.all;

entity shift registers_ 1 is

generic (

DEPTH : integer := 32
)
port (

clk : in  std logic;

clken : in std logic;
SI : in  std logic;
S0 : out std logic);

end shift registers_1;

architecture archi of shift registers 1 is
signal shreg: std logic_vector (DEPTH-1 downto 0);
begin

process (clk)
begin
if rising_edge(clk) then
if clken = '1’ then
for i in 0 to DEPTH-2 loop

shreg (i+l) <= shreg(i);

end loop;
shreg(0) <= SI;
end if;
end if;

end process;

SO <= shreg (DEPTH-1) ;

end archi;
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//

// 8-bit Shift Register

// Rising edge clock

// Active high clock enable

// Concatenation-based template
//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL_Coding_ Techniques/shift registers/shift registers_0.v

//

module v_shift registers 0 (clk, clken, SI, SO);

parameter WIDTH = 8;

input clk, clken, SI;
output SO;

reg [WIDTH-1:0] shreg;

always @ (posedge clk)
begin
if (clken)
shreg = {shreg[WIDTH-2:0], SI};

end

assign SO = shreg[WIDTH-1];

endmodule
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//

// 8-bit Shift Register

// Rising edge clock

// Active high clock enable
// For-loop based template
//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: HDL_Coding_ Techniques/shift registers/shift registers_1l.v

//

module v_shift registers 1 (clk,

parameter WIDTH = 8;
input clk, clken, SI;
output SO;

reg [WIDTH-1:0] shreg;

integer 1i;

always @ (posedge clk)
begin
if (clken)
begin
for (i = 0; i < WIDTH-1;

shreg[i+1l] <= shregli];

shreg[0] <= SI;
end

end

assign SO = shreg[WIDTH-1];

endmodule

50) ;
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BAFIVI TR LS REDLR—RI

* HDL Synthesis *

Synthesizing Unit <example>.
Found 1-bit 16-to-1 multiplexer for signal <Q>.
Found 16-bit register for signal <SRL SIG>.
Summary:
inferred 16 D-type flip-flop(s).
inferred 1 Multiplexer(s).
Unit <example> synthesized.

* Advanced HDL Synthesis *

Synthesizing (advanced) Unit <example>.
Found 16-bit dynamic shift register for signal <Q>.
Unit <example> synthesized (advanced).

HDL Synthesis Report

Macro Statistics

# Shift Registers : 1

16-bit dynamic shift register : 1

BAFZIYH T LOREOa—KH

7T —MERIZ, IO Da—Flz SR TLEEN,

REYEDFEAFIVY ST LU RED VHDL a—K 4l

-- 32-bit dynamic shift register.

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

-- File: HDL Coding Techniques/dynamic shift registers/dynamic shift registers 1.vhd
library IEEE;

use IEEE.std logic_1164.all;

use IEEE.std logic_unsigned.all;

entity example is

generic (

DEPTH : integer := 32;

Il
(63

SEL WIDTH : integer :
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port (
CLK : in std logic;
SI : in  std logic;
CE : in  std logic;
A : in std logic vector (SEL WIDTH-1 downto
DO : out std logic

) i

end example;

architecture rtl of example is

type SRL_ARRAY is array (0 to DEPTH-1) of std logic;
-— The type SRL ARRAY can be array

-- (0 to DEPTH-1) of

-- std logic vector (BUS WIDTH downto 0)

-- or array (DEPTH-1 downto 0) of

-- std logic vector (BUS WIDTH downto 0)

-- (the subtype is forward (see below))

signal SRL_SIG : SRL_ARRAY;

begin
process (CLK)
begin
if rising edge (CLK) then
if CE = "1’ then
SRL_SIG <= SI & SRL_SIG(0 to DEPTH-2);
end 1if;
end if;

end process;

DO <= SRL_SIG(conv_integer(A));

end rtl;
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//
// 32-bit dynamic shift register.
//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: HDL_Coding_Techniques/dynamic_shift registers/dynamic_shift registers_1.v

//

module v_dynamic shift registers 1

parameter SELWIDTH = 5;
input CLK, CE, SI;

input [SELWIDTH-1:0] SEL;
output DO;

localparam DATAWIDTH = 2**SELWIDTH;

reg [DATAWIDTH-1:0] data;

assign DO = data[SEL];

always @ (posedge CLK)

begin
if (CE == 1'bl)
data <= {data[DATAWIDTH-2:0],
end
endmodule

SEL, SI, DO);
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TILFTLIY

~NVFTLIY 2 rmlE RO IREES ERa—F A AN IpLRHEFRTEET,
- [FFRFREARA S

- MAHAEDLETrEAELIL always 7 v TRLaR

- AR 7wt X E72IE always 7 Ry 7 TRl

~ AT LB ORIRITIE, @E RN G ENET,

- if-elsif 3C

- case X

case LEEH T 25613, WITHERL TIZIW,

- kLI HEE T TS

- TIFNILTEDOT —EZNBHRENIZHEI N T WL 7 2 E 2% LT
RENTWEDEESE

INLELTENRWE, RULELRTTFNERSNTLENET, v /LT 7780

if-elseif L TELIRI A AT, else W72 WAL . RULELRTF NERSINET,

FILT =N L7 Z DB OEI L TERIRSNDEE . don’t care AL TZNHD
vL AR RN FETRIR TEET,

RIVFILIYDATI)AT—3Y

< VF T VLIV <~ 7ur R T AMNEIMNT, v A TF LYo AN Bricdmd
HATOBIC > TRIRVET,

TILFTL I D Verilog M [Case Implementation Style] /X5 A—4—

[Case Implementation Style] /3T A—4 — % § 2L, case LEILIRETHIL
MNTEET,

[Case Implementation Style] % full, parallel, £7=1Z% full-parallel 2% E T DL, I fIDE
TILDENAET =L BIRDEANAET —BA L TVARESND G A NHYET,

FEAT. 9 EIT AU 2B R TLIZE N,
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case XDAV TN AL T—30 REALI)L INGA—E2—D1E
none (774 /VH)
case LDENAET =&k EBVIA L TVARLET,
full
- XST Tid, case X7 T LTWDHERBMINET

- AREMOHAELIZHOET N THRIEIN T2t LTH, Ty T BMERK
SNZWVWISiZLET,

parallel

- XST T BIXFRFIZREA TSRS £T,

- TIAAVT 4 mra—=T 7 nYy I3RS EE A,

full-parallel

- case MTE T L, WIIXIFARHIIE A TE AW £,

- IvTFBIOTITAAVT 4 ma—T T avyZIIERSER A,

XST D Avt—
[Case Implementation Style] /XT A—Z — N ERRIZEHINLDE AvEB—IUNERS
nEI,

case SLDRFMENLZDMBEN/2 WA AvE—UIEFRENFER A, 72E20F case
LTV IZZIZEHE A RE ﬁ@&;éfﬁﬁ“&f%ﬂé‘é?éc}ﬁ(:fﬁofb\é%é\ﬂ:
case NTA—H—% Ul IZLT285 6. AvE—VIdNEHYER A,

RILFTLIH—0BEERIF

R a—RFik

TILFTLIYDLR—

XST 1 77 A NWAZIL, SN~V F T L 7Y DAL T BLIRE Y MBS RSN ET,

< VF TV IV ORTRHHRB LV R —NMI, vV F T LIV O AR TR
R0ET, mEziE 4l A F LIV LR —RENER A, AL FTLIYR
8:1 LA LDV A X ThiEHmINET,
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TILFTLIY DL R—

* HDL Synthesis *

Synthesizing Unit <example>.
Found 1-bit 8-to-1 multiplexer for signal <o> created at line 11.
Summary:
inferred 1 Multiplexer(s) .

Unit <example> synthesized.

HDL Synthesis Report

Macro Statistics
# Multiplexers 1
1-bit 8-to-1 multiplexer HE

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
UG687 (v 14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com 199




%7 HLO—T4UJ Fik & XILINXs

TILFTLOH—Da—K44l

Ty 7T =ME#RIE, NI 0a—Fflz2 R TTZE0n,

if XEMAL 8:1 M 1 Ewk MUX @ VHDL 3—FK 4l

//
// 8-to-1 1l-bit MUX using an If statement.
//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/multiplexers/multiplexers 1.v
//
module v _multiplexers 1 (di, sel, do);
input [7:0] di;
input [2:0] sel;
output reg do;

always @(sel or di)

begin
if (sel == 3’b000) do = di[7];
else if (sel == 3'b001) do = di[6];
else if (sel == 3'b010) do = di[5];
else if (sel == 3'b011) do = di[4];
else if (sel == 3'b100) do = di[3];
else if (sel == 3'b101) do = di[2];
else if (sel == 3’b110) do = di[l];
else do = di[0];
end
endmodule

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXe £71E:

HDL a—F 12T Fik

if XZEFEAL= 81 M 1 Evk MUX @ Verilog 3—K 4l

//
// 8-to-1 1l-bit MUX using an If statement.
//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/multiplexers/multiplexers 1.v
//
module v_multiplexers 1 (di, sel, do);
input [7:0] di;
input [2:0] sel;
output reg do;

always @(sel or di)

begin
if (sel == 3’b000) do = di[7];
else if (sel == 3’'b001) do = di[6];
else if (sel == 3’b010) do = di[5];
else if (sel == 3'b011) do = dif4];
else if (sel == 3'b100) do = di[3];
else if (sel == 3'b101) do = di[2];
else if (sel == 3'b110) do = dif[l];
else do = di[0];
end
endmodule
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case XZFEALI=81 M 1 Evk MUX ® VHDL a2—K4jl

-- 8-to-1 1-bit MUX using a Case statement.

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

-- File: HDL Coding Techniques/multiplexers/multiplexers 2.vhd

library ieee;

use ieee.std logic_1164.all;

entity multiplexers 2 is

port (di : in std logic_vector (7 downto 0);
sel : in std logic vector (2 downto 0);
do : out std logic);

end multiplexers 2;

architecture archi of multiplexers 2 is
begin

process (sel, di)

begin

case sel 1is

when "000" => do <= di(7);
when "001" => do <= di(6);
when "010" => do <= di(5);
when "011" => do <= di(4);
when "100" => do <= di(3);
when "101" => do <= di(2);
when "110" => do <= di(1l);

when others => do <= di(0);
end case;
end process;

end archi;

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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case XZFEALE= 81 M 1 Evk MUX O Verilog I—F 4l

//
// 8-to-1 1l-bit MUX using a Case statement.
//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/multiplexers/multiplexers 2.v
//
module v_multiplexers 2 (di, sel, do);
input [7:0] di;
input [2:0] sel;
output reg do;

always @(sel or di)
begin
case (sel)
3’b000 : do = di[7];
3’b001 : do = di[6];
3’b010 : do = di[5];

3'b011 : do = di[4];
3’p100 : do = di[3];
3'b101 : do = di[2];
3’b110 : do = di[l];

default : do = di[0];
endcase
end

endmodule
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FSARATF—k Ny I7—%2FEHALE 81 D 1 Evk MUX O Verilog I—K

//
// 8-to-1 1l-bit MUX using tristate buffers.
//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/multiplexers/multiplexers 3.v
//
module v_multiplexers 3 (di, sel, do);
input [7:0] di;
input [7:0] sel;

output do;

assign do = sel[0] ? di[0] 1"bz;
assign do = sel[l] ? di[l] 1"bz;
assign do = sel[2] ? di[2] 1"bz;
assign do = sel[3] ? di[3] 1"bz;
assign do = self4] ? dif[4] : 1’bz;
assign do = sel[5] ? di[5] : 1’bz;
assign do = sel[6] ? di[6] : 1’bz;
assign do = sel[7] ? di[7] : 1'bz;

endmodule

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs

£ 717E: HODL a—Ta4U 5 F&

MAEEOvyS ) HDL a—TF 4> 5 Fi%
XST Ti., A ZRUAIHE R R —FESNTWET,

NGRS DR . IR g
I

g,

yul

m

haf

8}

®
T

a N —H

INBOERBIEE - 7anbIL OIS IVE M T ay AR X E T,

o B 3

T¥a bl —H—

M. T A =BT Fa bl —H— 2B BLTIIZE,
Fe B/ I %5

ML, TR LR AR 22 R TTEEN,

DSP 7 4 /L& —

FEMI. TIHRIE R O DSP 7 ey 7 VY —Z | 2B L TTZEN,

HEDRFSHYR—F

XST Clid, ROF FHEB IO 72 Lo NAERE N R —rSh TV ET,

SeAr B

- NEER

- A

- oy N —X
/%5 B

- REEZ

Verilog £721% VHDL Tl MEESH Y Z—p O~ D~raid, FftsE
SO S22 LM FOERICAL TIA RN TEET,

Verilog D & HR—k

A RAYICER L72< Th ., Verilog TIXk ORI THAINEHSHET,
TR O FEIR A B R EYIZFR B AT, signed & unsigned ¥ —U—RE&EHL T,

FEE. FELELOERREL

aAVR—FRb s 151l 5%

port, wire, reg “\J X — XA unsigned signed LIIREIZE 5 SNV H
BREHK signed fEES RN IRY

10 % signed 2L

B unsigned faES RN IRY
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WEXIITOER
REROXAT
- FARFGURTOREZRENET,
- RAXDEMEH G DEATITITFRHVERT A,
HOWRESNDA RTUROFZEE VM
- ARFUNAKRTIRESNET,
- EYVOFRBEXLIE/RHVERTA,
AT HFANTIRESNDA TR EM ST 55613, Verilog LRM O AR A
CEZRLUTITZEIN,
WEXIITDORE
B LA T 1T, ROROKANE> TRESNET,

MEX 2T DRERA

R AT—HR ARIUK
vk LR FE7eL ARG URIZERARL
= LR Bl R=Y L IRN TR —REPEES TV e
LLTH, AT U RICBRRLE 5720
HfE (ER=23D F_RT ORISR L
g a7l FRITURIZBEfRZRL
Verilog D FFHR—rDa—FH] 1
input signed [31:0] examplel;
reg unsigned [15:0] example?2;
wire signed [31:0] example3;
Verilog D FFHHR—rDa—K4F] 2
EBIREFICs 2EAT2L BEEG ST ETEET,
47 sd87
Verilog D FF 5 HR—bDa—FH] 3
$signed I3 LT $unsigned ZHABAE A T 54, FF B ERIIFERLICHEETEET,
wire [7:0] udata;
wire [7:0] sdata;
assign sdata = $signed(udata);
VHDL D fFFEHHR—*k
VHDL Tl ATV ROHABE B L OX AT ICL- T, a—RIZBMDO Ry r—T%
EHDLHMLENRHYET,
i ATREZR 2 A 7 DEEIC DWW I, IBEE 44  VHDL O~==27 /L& &L <
=Y
XST 2 —H— HAF (Virtex-6. Spartan-6, 7 ¥1J—X T/INARFA)
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& XILINXs

: HDL a—T a4V 9 F &

AELGULMES
B a2 UINBEER A BT 2121, IROBRD IR 572 L OEE LT L5 E o r—V %
O AT = FEHALET,
nNylr—=o 24T
numeric_std unsigned
std_logic_arith unsigned

std_logic_unsigned

std_logic_vector

FEHEMES
FF AT EIMEIRZVER T DITIE, IROED IS5 5+ Z D (signed) ZALER 3 D F /S
TV BIOFATEFEHALET,
Nylr—o a4
numeric_std signed
std_logic_arith signed

std_logic_signed

std_logic_vector
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MAEEDATYAVTF— 30
WAEBE DAL TVA T — a2l BN EENET,
WAREH OATA A aPy s
PWRIEH O DSP 7y 7 U —2&

MAEEDRSARA AP YYD

WHEE ~ 70z 2T A2 a7 TVAL M54 XST TlrlE TR e A
Trodiarb A TVAUNT DO OHE Ry — aryrbnoiz AV 7 AD CLB
& OBENFI HSNET,
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& XILINXs % 7% HDL a—TA4V Y Fi

MAEE® DSP JAvY YY—R
Virtex®-6, Spartan®-6 LN 7 2V —X FNRAR T, EHOE A7 —~ L AERE T oy
7 (DSP 7w 7)) WEFNET,
DSP 7 av 7 DL, T NA AT TR ET,
DSP 7 myrDar74¥al—vaZBRLTC, SESFERER 7 7o 7var%
A TVANTEET,
FREMERN B KFRIC | S HHENTZHE . DSP 7 ay 7 IXm eI A T T4 bE iz
preadder-multiply-add (BiiE N2 - & - M) F£7213 preadder-multiply-accumulate
(RTE NS - /A - BH) 777 av A TIARTEET,
XST TiE, ZhHDVY —=ZZFHL T, @/ A7+ =< ATEANRO BRVHE
nY A TIARLET,

BEA~IOEATAA QD IITALTIANT DD DSP 71y V) —A A YA B
T 503%. DSP 7'y 7 Offi B (USE_DSP48) #ll#)% auto 123 E L CTHIEIL £,

auto E—R DA XST TIXEBRIMHE H /J#E7%2 DSP 7y s VY —ANEES., T
INAANT =N == T EINRNEITRVET,

- XST TIL. R ATREZR DSP 7' w7 VY — AN X T HEN D A REMENH D £ 37,

- DSP i 2 (DSP_UTILIZATION_RATIO) ZfE 4 5L, ZibD Y — R%E| DY C
BRWEFOWRREBIZLTRELIENTEET,

WE~7aOPRIZIT,. T IHANTIE DSP 7 a2 24 VAR NG D
HVES,

- IhHo~raziifilicA 7V AN HI2iE, DSP 7' a7 offi i (USE_DSP48)
IR DEZE yes IZLET,

- INBIE REZURT RO T,

¢ NEZR
® TFXalbl —H—
¢ H—

DSP 7 a7 IZA T VA REINDIEE T 77 ar e/’ AT 70146256812, %
DOFE R ENSNAIINCT BT VORI S arTray s A 3—T NVl
FCRARLET,

- LIOREF AT ar TRIEICYEY R TEFE T,

- RV Oyl EERT AL, DIV RAL T VAT — g H AT
=¥,

- YAV IZATEFEFRBI Y oo 7 OERIZBEID L TOER A,

DSP 7 a7 V) —ATlE, AXTURPFEFELARINET, F5721L (unsigned)

DHBEZ TR THHEE . F R LDOARTURE 1 DD DSP 7y OelRic~vy 7

THZEILTEER A,

15

- XSTiZ 1 2® Virtex—6 DSP48E]l 7 Hv 712 KT 25 X 18 B DG &
(signed) ‘HE A AL TVANTEET,

- DSP7wuyZ AJID MSB (& EALE YN & 012958, U 1 20T uy iz ki
K24 X 1T EYNOHFEZR L OB A T IANTEET,
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SR
DSP 7ty U —ADAL TYVA T —2a O T, IRES L TLIEEN,
- RED
- BINEBIOERRH

DSP 7y VY —ZADFEMIT, IRES L TITZS0Y,

- [[Virtex-6 FPGA DSP48E1l AT A A —H — H AR ] (UG369) (W AU 7 A V-
AN—k =7V ARLD)

- [Spartan-6FPGA DSP48A1 AT A A t—H— H AR ] (UG389) (A7 A
AN—k =7V ARLD)
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& XILINXs % 7% HDL a—TA4V Y Fi

O NL—4A
XST Tld, ROTRXRTCOXAT DAL R —H RS ET,
AT
A
K7zb
K70 FI13 %A
Fo/hEn
INTRD) | E T VLA

O /\L—2 DB EHIH

L

OV INL—E2DLR—F

B R EITE DO ELIZKTT D equal (=) £7213 not equal (#) 1%, XST TE#E T —/L
Ruyy 7\ 2k EINd0 T, BHRPRar "L —4 < 7alfiigiZidiaEd A,

ZFOMT RTOEE T, 2 —% = 7udHiRII kO I LR —haShET,

AV INL—R2DLR—KF

* HDL Synthesis *

Synthesizing Unit <example>.
Found 8-bit comparator lessequal for signal <n0000> created at line 8
Found 8-bit comparator greater for signal <cmp2> created at line 15
Summary:
inferred 2 Comparator(s).

Unit <example> synthesized.

HDL Synthesis Report

Macro Statistics

# Comparators 2
8-bit comparator greater : 1
8-bit comparator lessequal : 1

A /NL—42Oa—F 4l

T 7T —MERIZ, NILDIZ)Oa—RFlZZRLTTEEN,

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
UG687 (v 14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com 211




% 7% HDLO—TAV 5 F&

& XILINXe

HELL 8 Evk a/L—42D VHDL a—K i

-- Unsigned 8-bit Greater or Equal Comparator

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: HDL Coding Techniques/comparators/comparators 1.vhd

library ieee;
use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

entity comparators 1 is

generic (
WIDTH integer := 8);
port (
A,B : in std_logic vector (WIDTH-1 downto 0);

CMP : out std logic);

end comparators 1;

architecture archi of comparators_1 is
begin
CMP <= ’1’ when A >= B else '0’;

end archi;

HFELHZL S EYrDINGYa/ISL—R D Verilog A— K4l

//
// Unsigned 8-bit Less Than Comparator
//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: HDL Coding Techniques/comparators/comparators 1.v

//

module v _comparators 1 (A, B, CMP);
parameter WIDTH = 8;
[WIDTH-1:0] A;
[WIDTH-1:0] B;
output CMP;

input

input

assign CMP = (A < B) ? 1’'bl 1'b0;

endmodule
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FRE 2%

XST Tid. RO EDHREHEDB YR — S E 7,
BREDSEHB LD 2 OREZFEOYE (COFRIX, V74— L T T VA RENET)
ELLDFNTURLEROSA

ZOMDOLGE  XST 1Z=TF7— Ay b=V 2R RL TR TLET,

BR 5 25 O BE & 1Y

L

BRESZOLKR—F

L

BrEZF DI~

Ty7 T —=ME#IE. IO oa—Fflz2 R TTZE0,

E# 2 THRET S VHDL O—KR 4

-- Division By Constant 2

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
-- File: HDL_Coding Techniques/dividers/dividers_1.vhd

library ieee;

use ieee.std logic_1164.all;

use ieee.numeric std.all;
entity divider 1 is
port (DI : in unsigned(7 downto 0);
DO : out unsigned(7 downto 0));

end divider 1;

architecture archi of divider 1 is

begin
DO <= DI / 2;

end archi;
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EH 2 TBHRET S Verilog a—K 4l

//
// Division By Constant 2

//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/dividers/dividers_1.v
//
module v_divider 1 (DI, DO);
input [7:0] DI;
output [7:0] DO;

assign DO = DI / 2;

endmodule
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£ 717E: HODL a—Ta4U 5 F&

MER. BREHR. MEAF R

XST T i /kz)‘mu né&éé’bij—

TN &

INBEZHIR O FHETRIBR TEET,
- F7varoxy— AN, BIO
- I aroxyxU—HhH

Tok B

WHRIT, AT varoRe— AN 2T TRk TEET,

RN

Fvl—H A O Rk

FrU—MHAEEE, LR LB O RE R EOA TR

WCARALTRRLET,

Fyl)—HAHEEHRLIz VHDL O—F4H) 1

input [7:0] A;
input [7:0] B;
wire [8:0] res;

wire carryout;

assign res = A + B;

assign carryout = res[8];

BEN\YT—CDHER

FrU— O EMRESREZLE T 256 AT A Sy —
RISy —V Tl ISR 2Rl 2R E D HIEPMEHN TERWZERHVET,

/,~§/\‘Jl7- /ODEEWWJ

CHEELTEEND,

ZIEMENTZE VNS TE

i

oz —RH] 11X, std logic_unsigned JEE /N 7 — 2 CIIEIMEL 8 A,
I ROV AZXNEKEDS DO AXERCIZ2D M ENH DD TT,
ZDEIRGE | ANTUROVARZROFIDOIZHHIELET,

Fy)—HAZEFERLTz VHDL 3—F 4l 2

signal A

signal B

signal res
signal carryout

: std logic_unsigned(7 downto 0);
: std logic unsigned(7 downto 0);
: std logic unsigned(8 downto 0);
: std logic;

res <= ("0O"
carryout <=

& A) + ("O0" & B);
res([8];

r
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FRSUREBYE LR
ARG URDOY ARG EES BT TR WHFEITTEET,
1. F_FR% integer BIZEHL £9°,
2. ZOHEFR% stdlogicvector IZEHLELET,
WDOI—FF] 3 THE RPETSNTOET,
- conv_std logic vector Z8#A BT, std logic arith R v 7r — G EFNTVET,
- FFE7RLO + I, std logic unsigned {HHE /Ny —VICEENTWET,

Fyl)—H h%EEEALT- VHDL O—F 145 3

signal A : std logic_vector (7 downto 0);
signal B : std logic vector (7 downto 0);
signal res : std logic vector (8 downto 0);
signal carryout : std logic;

res <= conv_std logic vector ((conv_integer (A) + conv_integer(B)),9);
carryout <= res[8];
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MESR. BES. MBEEROATIAVT—23Y
ABRT L OIEZR . BES . IEE R ZIL, ROIORFEERHVET,
DSP 7'y ZIZiZ B EIICA L TV A RENER A,
Xyl — Vs AL TERESNET,

DSP48 JOvO DAV T YA T— 3>
BAHIZ2 A ZS . R 2R M E 25 % DSP 7m/9 AT VAN BITIL, DSP 7
oy 7 Off H (USE_DSP48) il # DAE % yes IZLE T,

XST TliZ.DSP4A8 7w 72 1 L~ LDH AL A2 RB™R— S ET, vV —A
CERIIMBEOEL 2L D AZ BN TNAE S . ZIHDOL Y AZ A DSPAS
W ASHET,

XST TlE. A TVAL T —2a THER DSP UV —Z3 1 DO HDBEIT, IEE
8% DSP48 7y JIZA T VALRTEET, 1 5D DSP48 avwhbfm\ﬁ/\ﬂi\ A
FAA Y IEHEHAL T I/a KN A L T IVARSIVET,

DSP48 ~D~7uad AT YA T — a1, DSP i 1 =R (DSP_UTILIZATION _RATIO)
HIRZ T 74V MAD auto IZEREL THIHEL E,

- MEEIRITANE—D ISR IV~ u D —HDIGE . XST 13Z4% DSP
Tay 7 ICEEBELET,

- BRI EM S~ D — TR WA LUT 2L TA FUARE
nNEI,

NBO~raziEfHIZ DSP4S (ZH A 35121, DSP48 o Fi (USE_DSP48) Ml %
ves ICERET AMLENHYE 4,

- DSP 7y I IEH 2B E DB XST TIEZ 20 61EN O DSP F=—r~0D
B R bAINEIMBERINET,

- IR EE IO DSP Fx=—r ~HEHSNDY A XST TIRIRDEITINET,
¢ EHO DSP #EHEFIHLI ELET,
¢ “NHOEHEEHRAEHLT ZOMBESE DSP F o — C#EHELET,

- DSP48 7 uw /I NiBE s AL T IUAL T 5HE . XST Tl DSP48 VY — 2 H
g lchlE s £,

RAY/I0 AV J4Fal—3ay
BRI T =< AT DI, XST TR B FEITESNET,
- wruaryaFalb—varaig KIRICHESR . (7 UAVRLESELET,
- DSPA8 IZTEDLETLLDL VR EEDET,

< IOERFEDAL T AX 2L — gl T BIGEEIL, 7 K EE AT A4ERHY
¥, 2Lz 1%, DSP48 D 1 By H DL AZ % DSP48 (24 A LW A 1% . KEEP 49
EINLOLIAZOWHNICRETIMLERDHVET,

MER. BE L. MBE 2 DB E Y

DSP 7' uw 7 O fif
DSP fi F ==
F—7
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MELH. BER. MBEESHFOLKR—F

IR I ar T, INEEE ., WEL . MEESEOL R =MW TIBHLET,

vyl )—ANFEMES
Fr)— ADFEMBERIIL, RO I RFFEAHYE T,
2 DOR &2 DINFE R~ 7 a NN RS ET,
HDL £ & (HDL Synthesis #57) TLAR—hSiLET,
T RN A HDL BB TR YV — AN ED 1 DOMEGBZ~ /eIl EeDbnET,
¥/ IT RN A HDL ARV AR —MIE RSN ET,

RO— AN EHEE
Ar— AN EWEZE, ROIDRFEEDRHVET,
2 DOR & ORI~ 7 a BN EANHERSNET,
~7aLT RN A HDL A HICELDOBIET,
Fr)—H el ZiIconTIELR—rENER A,

mELR. BESR. MHERDOLR—N

* HDL Synthesis *

Synthesizing Unit <example>.
Found 8-bit adder for signal <sum> created at line 9.
Summary:
inferred 1 Adder/Subtractor(s).

Unit <example> synthesized.

HDL Synthesis Report

Macro Statistics
# Adders/Subtractors 01
8-bit adder : 1

MER. BESR. MEERDI—K5I

7T —MEHRIL, IO Da— 2SR TLEEN,
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HDL a—F 12T Fik

FELL8EYRNEZRD VHDL a—K4)

-- Unsigned 8-bit Adder

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: HDL_Coding Techniques/adders/adders_1.vhd

library ieee;

use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

entity adders 1 is
generic (

WIDTH : integer 8) ;

port (
A, B : in std logic vector (WIDTH-1 downto 0);
SUM : out std logic vector (WIDTH-1 downto 0));

end adders_1;

architecture archi of adders_1 is
begin
SUM <= A + B;

end archi;

Xl )—AFEFBELEL SEYMNESD Verilog 3— K45

//

// Unsigned 8-bit Adder with Carry In

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/adders/adders 2.v

//

module v_adders 2 (A, B, CI, SUM);

parameter WIDTH = 8;

input [WIDTH-1:0] A;
input [WIDTH-1:0] B;
input CI;

output [WIDTH-1:0] SUM;

assign SUM = A + B + CI;

endmodule

XST A —H— HAK (Virtex—6. Spartan-6, 7 <1)—X T/INA X A)
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REHEHR

XST Tk, V—A a—FROBER FHORFE~ 7l fimsnEzd,

WEROHNEEDOEYMLIL 2 DOF IV FDOAFE Y MIEELLIRVES, 2%
X, 16 EVRDOERL S EVMDEENERINDSE, FERIL 24 B MIRVET,
FORAAD A MSB (g EAZE YR 2 LA WEGE | BRCRBESR ~I/nE AT (A 1
Do INIATIA T HEE IR, AT ROy Mg A LB/ NEETHIREL T
FTLIEENY,

RERDAVT)AT—3Y

FHEBIT RITATIATEET,
- ARIAROTYvY
- DSP 7 mvz

FRBRAATAA QT IIA LT IVANT A DSP 7wy U —RZA T YRA RS
BHNE, DSP 7' ry 7 ofdi i (USE_DSP48) 0% auto [Z5% &3 HEflHSET,
auto E—RDIGA ., WBNFEITINET,

- XST Tlt. BEBMOA TRV /N T AR THHEA . DSP 7y V) — |
RRHBEALTVARLIOELET, BN ARFE X—F b THRARA T7
VIZE->TEARDET,

- XST TIEFEBEFAFGER DSP 7y 7 V) —ANEBEIN., T /NA ARG —/—
<y T ENRNWIINTRNET, XST Tl A A #E72 DSP 7'y VY — A3 4
TEHSNDAREMESHV E T, DSP i 2 (DSP_UTILIZATION_RATIO) % {# H
TBHE. INHDYY—AEE Y THRNWEFEOWRBEIZL TBLLIENTEET,

FHBEAATAZA Ty I EILDSP 7 ay /I EL TA TIAV T AT, 354 T

BlER. T 4T 4, BV a— /LT DSP 7y 7O F (USE_DSP48) Hil#9 2 Rk D

FTINTHELET,

- no (RAZ7A4AaTv7)

- vyes (DSP 7 uv7)
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& XILINXs % 7E: HDL a—TFT«V 5 F%

DSP JAYIDAT) A TFT— 3>

FHBE | DO DSP 7 Ry 2T YA D4 XST 13 DSP 7 1y 7 DR
L7 ST TAURREER R L O ELET, XST T RO 2 LRV DL YRS F
TN TEET,

- EEARTUFR

- EEOEA

FRHIN 1 OO DSP 7y ZIZNELRWEA . XST (XZ0~raw 5L T, A7
AVRLET, ZOHE | ROWVTNUNIIA T VANSET,

- ¥ oD DSP Tuvs

- DSP 7 uyZlATARA Yy IO

A TVAT =2 al AL, WOWTANITLET,

- FRIGUROY A X TEE)

- RKRORTp—<rREHE

BED DSP T a7 ~DAL TR T —ad SATTA B FEITTAHIETHESH
HIERBHVET, ZOBFE ., BRIRAZ AL (MULT_STYLE) % pipe_block IZf8 &L £,

XST 1Z. AT AL FICFDRBEIRD NN T p— v A R RICT AT DI L E B
ML P AZDAT — A B LUET,

- B EOL U AZ Lo ME A RRE/ RS .  XST 1L B AR T 572012
FTHDOLIPAZEBEHL £,

- HEMNREOL RS LSV RER TRV S, IROAYE— VU RRRS
nEI,

INFO:Xst:2385 - HDL ADVISOR - You can improve the performance of the
multiplier Mmult n0005 by adding 2 register level(s).

TDAVE -V TERRBRINALVAZDAT — A BN TXET,

% —7 (KEEP) 2 fi+5L . LI ZAH78 DSP 7y ZICRINEN 2 nWEHIcTEET, 7=
LXIT. REIMOFT LT URIZHAL I AZN DSP 7y 2 |IZRINES e nWESIc 51
1T LRI — TR EE R L E T,

ARSAR AOYIDAT ) A T—23Y
DSP a7 Offi il (USE_DSP48) 28 auto IZFR ESNHE, IRDIHRIGAEIIZEAE DFRHA
PEMNDSP T uy s U —AZA L TVAVRSIVET,
| A7 =V ERITERDOL ATy AT =M MEH T RE, &51C
ATy AT —UMME R AIREZR DSP 7 ry 7 Ol IRNIZH S

ATARADYINDREFRDBREN AT AV T—3>
FHIEATARA OV 7 IZHREINCA L TV AN DX, DSP 7y 7 Off
(USE_DSP48) il #) D f% no (ZHEEL £ 7,
FRHMPATAA OV I IA TVAREND YA XST TIRRBETSNET,
- ZOHRTOEVTRATIA N TELINEINERLET,
- INLOLVAAERBELTT —4 RAREZHIELET,
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NAT AV EFERALERBERERON I+ —IURAWE

AT TA L HAE R T DERIMFEEIRD /T p—~<  AE DRV ETEET,
AT TAANCDH RN, 7V T 7y T DYEAIL T EREBETT,
INAT TG AT —VhRFANT DI
1. VOREEFIBRLET,

2. ITNHDOLIUAZERREEBZOKRICEEELET,
3. REUMZHZ AL (MULT STYLE) ?EIH’J% pipe_lut [ZFRELET,
EHA~ADEE
XST Tl BREDFIHD 1 OBEBDLGE . IROELLNDOHFERA L TIVA T —F
YHENERSIET,

— CCM (Constant Coefficient Multiplier)

- CSD (Canonical Signed Digit)

INHOFIET, BENBATAA Vw7 I T VA NSNS S IO TEET,

RIEL L ~VE Z D EBA T RO R :iofﬁfotbiﬁ“o

- CCM AT VAT —2aiNT T HNVNDATAA AT I DAL T VAT —
TaribELrzENHVET,

- XST TiX CCM B H OB AL T VAT —var PIBIRSNDHEII1T72 5T
WET,

CSD I3 HBIMICITEIRSNFE A REGAZ AV HIRI 2 L TR 2SR
EHLET,

- CSDAVTVAT—ay

- CCM A TVAT—ay

XST TIER DA CCM F£721% CSD A T VAT —rarBPMEREShEREA,
- EEMISMEOSE

- ARNTFURD 1 OMN 32 EYRIDREWVEE

FEEFOREEHK
DSP 7 vy 7 O fE H
DSP fifi H 3%
*—7
RFLERAL AL

R HE 25 DO BEEHHY

FeH AT HDL SRS E T,

TR~ LDL D AZOWIT, TR/AZ HDL AR THRAELET, koL
N—MilaZ L TITEEW,

FEHEBDOLR—MI
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* HDL Synthesis *

Synthesizing Unit <v_multipliers 11>.
Found 8-bit register for signal <rB>.
Found 24-bit register for signal <RES>.
Found 16-bit register for signal <rA>.
Found 16x8-bit multiplier for signal <n0005> created at line 20.
Summary:
inferred 1 Multiplier(s).
inferred 48 D-type flip-flop(s).

Unit <v_multipliers 11> synthesized.

HDL Synthesis Report

Macro Statistics

# Multipliers
16x8-bit multiplier
# Registers
16-bit register
24-bit register

[ S S UV RS =

8-bit register

* Advanced HDL Synthesis *

Synthesizing (advanced) Unit <v _multipliers 11>.

Found pipelined multiplier on signal <n0005>:

- 1 pipeline level(s) found in a register connected to the multiplier
macro output.

Pushing register(s) into the multiplier macro.

- 1 pipeline level(s) found in a register on signal <rA>.

Pushing register(s) into the multiplier macro.

- 1 pipeline level(s) found in a register on signal <rB>.

Pushing register(s) into the multiplier macro.
INFO:Xst:2385 - HDL ADVISOR - You can improve the performance of the
multiplier Mmult n0005 by adding 1 register level(s).

Unit <v_multipliers_ 11> synthesized (advanced).

Advanced HDL Synthesis Report

Macro Statistics

# Multipliers 1
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UG687 (v 14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com 223




%7 HLO—T4UJ Fik & XILINXs

16x8-bit registered multiplier : 1

FEHOI—FHI

T T —MERIL, ILDIT Da—R iz L TLEEN,

FEHL X4 EVREEZ O VHDL O—K 44l

-- Unsigned 8x4-bit Multiplier

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
-- File: HDL Coding Techniques/multipliers/multipliers 1.vhd

library ieee;

use ieee.std logic 1164.all;

use ieee.std logic unsigned.all;

entity multipliers 1 is

generic (

WIDTHA : integer := 8;

WIDTHB : integer := 4);
port (
in std logic_vector (WIDTHA-1 downto 0);
B : in  std logic vector (WIDTHB-1 downto 0);
RES : out std logic vector (WIDTHA+WIDTHB-1 downto 0));

end multipliers 1;

architecture beh of multipliers 1 is
begin

RES <= A * B;
end beh;

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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Bl 32x24 EVRFEHEZ D Verilog I— R4l

//

// Unsigned 32x24-bit Multiplier

// 1 latency stage on operands

// 3 latency stage after the multiplication
//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/multipliers/multipliers 11.v

//

module v _multipliers 11 (clk, A, B, RES);

parameter WIDTHA = 32;

parameter WIDTHB = 24;

input clk;
input [WIDTHA-1:0] A;
input [WIDTHB-1:0] B;

output [WIDTHA+WIDTHB-1:0] RES;

reg [WIDTHA-1:0] rA;
reg [WIDTHB-1:0] rB;
reg [WIDTHA+WIDTHB-1:0] M [3:0];

integer 1i;

always @ (posedge clk)
begin
rA <= A;
rB <= B;
M[0] <= rA * rB;
for (1 = 0; 1 < 3; 1 = i+1)
M[i+1] <= M[i];
end

assign RES = M[3];

endmodule

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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& XILINXs

EMELRERE

WD~=ra|Z7 RN A2 HDL S Ic i S E T,

e N
Fe L
TP
TR

InbO=ruid, RNEDLLTHEmSNET,

Yol (= |

FEAN
UL
LA I L VETO HDL &k icHEza s E 1,

RMELRBREDATV AT -3
FMFLRBHOAL T YA T = ar PiciE, WRETSNET,

HEsmEN - B'INE /I /R B ~/0% DSP 7y VY —R A FYALRT
=FEd,

DSP 7 a7 DA T IA BRI LIS &L ET,
WIZTNT T LET,

¢ FEHAINNTURD2VIRAY AT —Y

¢ FHOBLAD1ILVIRE ZT—

¢ NI WAL AR/ EROBRAD 1 LUARY AT —Y
¢ MME/WEOBREED 1 LYRAY ZT—

¢ MEB/OF T arDXxV—AND 1 LUAF AT —

XST TlE, AT VAT —2a THER DSP VY =20 1 DOHDGEITHR
H (MAC) % DSP48 7w 7 |ZA v T VAN CTEET,

<78RN 1 D0 DSP48 (27 4w hL72WEEEIT. RO IDITME I ET,

FHEIET X2 b —H— (RE) BilxO~<ralt L TARBENET,
K~ral LI BN ENRINET,
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& XILINXs % 7E: HDL a—TFT«V 5 F%

DSP JAvYY YY—ZAADIHIA A TYAT—3y
DSP 7' vy s VY —AD~ra A TYAT—avid, DSP 7 ay 7 Offi ] (USE_DSP48) il
)% auto |ZERE L CHIMEIL £,
auto E—RDEHLH | WNFEITSNET,
- EMEBIORBE~ A TIACNLET,
- F=Tb TAARTHEM R DSP T ry 7 VY — 23 B ESET,
- EHTAHES DSP Zay s UV — AR R CEH SN FREME A HY £,

DSP {# = (DSP_UTILIZATION_RATIO) 2 3 2&, 2 bHDY Y —REEN YT
RWEEOREBICLTELZENTEET,

- DSP7uvldOFT XRTONATTA MR THZLT, BB AT —<
AEERBIZLEYELET,

- LURFERNEELIRRE /I TEOEITRINSEET,

X —7 (KEEP) ZfF 4 5&. LA DSP 7y ZIZRINS AN LIS TEET,
ez T, BMEBOF RTURIZHAL T AKX DSP 7 v Z 2R IN S nEdc 3
DITIE VA BEALET,

RMELEZFEORERRY
DSP 7w 7 O H]
DSP i i
F—7

EMEEEZREDLER—
XST 72513, HDL Synthesis B¥PE CHEFR S RALE, THX 2L —H— BLOLYAXD
ZEHAL R —RESNET,

oD~ radDERMEEFIIRABAE 70 ~DEFRIEHRIT OV T, Advanced
HDL Synthesis B7 L a2l &N Ez7,

ELbD~ru ZATH HAESNIZMAC 2R TH DO FTICEENET,

RMELRBEDOLAR—MI

* HDL Synthesis *

Synthesizing Unit <v_multipliers 7a>.

Found 16-bit register for signal <accum>.
Found 16-bit register for signal <mult>.
Found 16-bit adder for signal <n0058> created at line 26.
Found 8x8-bit multiplier for signal <n0005> created at line 18.
Summary:

inferred 1 Multiplier(s).

inferred 1 Adder/Subtractor(s).

inferred 32 D-type flip-flop(s).

Unit <v_multipliers 7a> synthesized.
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HDL Synthesis Report

Macro Statistics

# Multipliers
8x8-bit multiplier
# Adders/Subtractors
16-bit adder

# Registers

NN R R e e

16-bit register

* Advanced HDL Synthesis *

Synthesizing (advanced) Unit <v multipliers 7a>.

The following registers are absorbed into accumulator <accum>: 1 register
on signal <accum>.

Multiplier <Mmult n0005> in block <v_multipliers 7a> and accumulator
<accum> in block <v_multipliers 7a> are combined into a MAC<Mmac n0005>.
The following registers are also absorbed by the MAC: <mult> in block
<v_multipliers T7a>.

Unit <v_multipliers 7a> synthesized (advanced).

Advanced HDL Synthesis Report

Macro Statistics
# MACs 1
8x8-to-16-bit MAC : 1

RMEELEZFEDI—KHI

Ty 7T —ME#RIE. NI oa—Fflz2 R TTZE0,
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RAT YT THLLL—E— (REHICLOREAE) O VHDL 23— Rl

-- Multiplier Up Accumulate with Register After Multiplication

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
-- File: HDL Coding Techniques/multipliers/multipliers 7a.vhd

library IEEE;

use IEEE.STD LOGIC_1164.ALL;

use IEEE.STD LOGIC_UNSIGNED.ALL;

entity multipliers 7a is
generic (p_width: integer:=8);
port (clk, reset: in std logic;
A, B: in std logic_vector(p _width-1 downto 0);
RES: out std logic vector (p width*2-1 downto 0));

end multipliers 7a;

architecture beh of multipliers_7a is
signal mult, accum: std logic vector(p width*2-1 downto O0);

begin

process (clk)
begin
if (clk’event and clk=’1’) then
if (reset = ’1’) then
accum <= (others => '0'");
mult <= (others => '07);
else
accum <= accum + mult;
mult <= A * B;
end 1if;
end if;

end process;

RES <= accum;

end beh;
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FERT7YVT 7Xa1LL—2—D Verilog 3—K 4

//

// Multiplier Up Accumulate with:
// Registered operands

// Registered multiplication
// Accunmulation

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/multipliers/multiply accum 2.v

//

module v _multiply accum 2 (clk, rst, A, B, RES);

parameter WIDTH = 8;

input clk;
input rst;
input [WIDTH-1:0] A, B;

output [2*WIDTH-1:0] RES;

reg [WIDTH-1:0] rA, rB;
reg [2*WIDTH-1:0] mult, accum;

always @ (posedge clk)

begin
if (rst) begin
rA <= {WIDTH{1’b0}};
rB <= {WIDTH{1’b0}};

mult <= {2*WIDTH{1’bO0}};
accum <= {2*WIDTH{1’bO0}};
end
else begin
rA <= A;
rB <= B;
mult <= rA * rB;
accum <= accum + mult;
end
end

assign RES = accum;

endmodule
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DSP O # i
XST I2IE, R—=F TN DE~AELT — V=R a—REEH 74V —%EiR 570, &5
(IR SN HEAR B RE Y & EALE T
WDIRW 2T 7o 7 ary DIVEE L mERL S FNET,
- VATV ATV (LY RY)
- RHE
- EINE/WEHE
- BE
- REM
- ROM
XST TlE, WNFEITEN., @7+ — < ADA L FVA T — a0 3 L OVE S HIE A
B TELLIICRoTWVET,
- AR L AL M O SUIRBAGR 258 5700 & D70
- WAV IR T ARAATHERARE/RRD DSP 7 my 7 VY — 2O T-FEREZ FI
¢ RATTGA AT =T
® AT —FR /XA
¢ HIEMERAT—
¢ HESEIZEA

DSP 7 v 7 ORREAHEUNAE T 2121, IRV —Tid7e<, JJH*””“%:~/%

TANE =T ROFHLLELTHERALET, VHDL @ for-generate XD L9572 HDL &

*ﬁ@qﬂ 1. ZOFETTANE =50 ST, a—Roa] gtk SRR %2 & KR
2T 5H0LHVET,

DSP 7 my 7 UV —ZAOFAE, WES L TIES 0,

- [Virtex-6 FPGA DSP48E1 A7 A A . —H%— HAK ] (UG369) (F AV 7 A W
A V=T ARKD)

- [Spartan-6FPGA DSP48A1 AT A A t—H — H AR ] (UG389) (F AV 7 A
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CHDL a—F (U5 F% & XILINXs

IR I ILA—

PFAVL I ADSP 7T a7 DA T v ar ORTEME LR X, M7 2 — IS
To RFRRELT 42— %Rk 355 1E., ATENE R 26 L 272 DSP 7 ey 20
e AN Y D=
T AN — e — R T IE TR LW T &N,
- XST Tl B 8N BRI S CRIE S SN ER A,
- FIEMEIREZHFEFAL. DSP 7oy /Nl EIlay 7 4F a2l —ar &bt 5
WZiE. TORES RGN EFH Ta—RRRTHILERHVET,
- R ® SymSystolicFilter # & 1' SymTransposeConvFilter =@ — 1%, % ® HAR
B9,
A BN B RO REA A 351213, XST THEORIEIMNE RO R ELFELTRN (F—
HRMNZ NIV /NEILTH) SN ALERHYET,
- ZOBEMAF, ATENERICORZYLET,
- HIENEA TR OBERAAR T 4 N B E RT3 57 L O YRR R
LT.DSPUY—2DHHBIOA L T IVA T —ar D IELLEITENAIHICLT
&V, ROFIESIRLTTZEN,

BARKGE T — 2R ZEAL-ATEMERZR DI —FHF

Il

-- Explicit padding of pre-adder operands

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

-- File

library

: HDL Coding Techniques/dsp/preadder padding.vhd

ieee;

use ieee.std _logic_1164.all;

use ieee.numeric std.all;

entity preadder padding is

generic (
DATA WIDTH : integer := 16
) i
port (
clk : in std logic;
a : in  signed(DATA WIDTH-1 downto 0);
b : in  signed(DATA WIDTH-1 downto 0);
c : in  signed(DATA WIDTH-1 downto 0);
d : in signed(2*DATA WIDTH-1 downto 0);
(

) i

: out signed(2*DATA WIDTH-1 downto 0)

end preadder padding;

architecture behavioral of preadder padding is

constant PREADD WIDTH : integer := 18;
XST 2 —H— HAK (Virtex-6. Spartan-6., 7 >1J—X T/NAXFH)
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signal a resized : signed(PREADD WIDTH-1 downto 0);
signal b resized : signed(PREADD WIDTH-1 downto 0);

signal pre : signed (PREADD WIDTH-1 downto 0);

signal m : signed(DATA WIDTH+PREADD WIDTH-1 downto 0);

signal p : signed(DATA WIDTH+PREADD WIDTH-1 downto 0);
begin

assert DATA WIDTH <= PREADD WIDTH report "DATA WIDTH exceeds limit of 18 bits" severity ERROR;

a resized <= RESIZE (a, PREADD WIDTH);
b resized <= RESIZE (b, PREADD WIDTH) ;

process (clk)
begin
if rising edge(clk) then
pre <= a_resized + b_resized;
m <= pre * c;
p <=m+ d;
end 1if;

end process;
o <= RESIZE (p, 2*DATA7WIDTH);

end behavioral;
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7T —MERIZ, NIUDIT Da—Fflz SR TLEEN,

DSP Y7L 2R THAY

THAY HDL ::ﬁ &5 BA TINAR
DIEE
PolyDecFilter VHDL ZIEMBl &7 4V H— Spartan®-6
Virtex®-6
7V)—X
PolyIntrpFilter VHDL 2 IE T 4V Z— Spartan—6
Virtex—6
7V)—X
EvenSymSystFIR VHDL B Sy TR &R AN v 7 74/1/57~0 DSP 7w d Virtex—6
ATE N L g8 OF| S A AT 72 DI REFRR BRI EL 55 iR S
NTWET, 7V)—X
0ddSymSystFIR VHDL A T E R AN s 74/1/§7~0 DSP 7'my7d Virtex—6
ATE IR & OF| SR E AT 72012, MR B R oy fif S
nTWET, 7V)—X
EvenSymTranspConvFIR VHDL BEH 7 'fﬂ'%)d‘ﬁigp BT 7= A <7~}~7/|’/I/§7**o DSP 7 Virtex—6
oy 7 ORTE IR &R OF| S A2 AT 72012, RIS A
BoENTWET, 7YY=
OddSymTranspConvFIR VHDL LT H‘%XT?’T%I_ ”71717%1&7%74’/1/5*—0 DSP 7 Virtex—6
oy 7 DRTEIN R AR OF| R & AT 7012, JEFRRE R
BofEsn TnET, 7VY—RX
AlphaBlender VHDL BB INE RS, A, BEINEROF] HE2 AT 720, HE | Spartan—6
é.\ﬁﬁzfctﬁﬁiﬁﬁ SN o (FAT7) VLT 4 T B 1 5
Verilog D DSP 7y 7 TYARNUET, Virtex—6
7V)—X
ComplexMult VHDL B REBRLIRT AN FIETT, Spartan—6
Virtex—6
7Y —=X
ComplexMultAcc VHDL MR T R RE A TR T A M2 TR T, Spartan—6
Virtex—6
7TV —=X
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& XILINXs % 7E: HDL a—TFT«V 5 F%

)y—XAH&F
XST (ZiE, T —AFEH XN E L~ O Fc b RE RN & F TV ET,

V) —2% G958 A T OBER/NRBICINZDIENTEDHD T, T /31 A H R
ZHIRCEET,

Uy —23LF 13, 2 OB T A AIFEE 125, OIS x 72 03 E Rl
HAEINBZENR2VEE T AAADIFYY =25 H L TA L TIVA R TEDEND
JRANZ E S W CEITENET,

VY =238 TiE, @E RN RSN AN RIS D721, <V F 7L o8 ady
IHRBINTCIERR S ET, BB R, 20y vl & i/NIT 5 ETEITESNET,

VY —24413%, EORBECLTFEZRIRLIZELTH, T 74V TAR—T TR0 £,

XST Q)Y —RAEHHR—F
XST TlE, DV — 2D HEF NP R — S ET,
I &
TR
TN R 5L 2
Fe A

)Y —ZAKXBEDTARAI—T)L
WROGEIE, VY —AHBETAAT—T NVICTHIEaBRDLET,
- ERATr—~v AR ERRECAFELLTOHE BEIW
- BAVT HEAERTE WG
Uy — 2N FEITENDE, HDL Advisor DAy —U TENNERSNET,

)y —XHF DB EF Y
VY —2 4

)Y —ZAHFDOLKR—F
A DYY =2 F T RO LR HET,
HDL &z T E7,
WICFERSNET,
- HE~IuORE
- HDL Advisor Avyt—
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) —ZAHEFDOLR—H

* HDL Synthesis *

Synthesizing Unit <resource sharing 1>.
Found 8-bit adder for signal <n0017> created at line 18.
Found 8-bit subtractor for signal <n0004> created at line 18.
Found 8-bit 2-to-1 multiplexer for signal <RES> created at line 18.
Summary:
inferred 1 Adder/Subtractor(s) .
inferred 1 Multiplexer(s).
Unit <resource sharing 1> synthesized.

HDL Synthesis Report

Macro Statistics

# Adders/Subtractors
8-bit addsub

# Multiplexers
8-bit 2-to-1 multiplexer

[ S

INFO:Xst:1767 - HDL ADVISOR - Resource sharing has identified that some
arithmetic operations in this design can share the same physical
resources for reduced device utilization.

For improved clock frequency you may try to disable resource sharing.

1)) —REHFOa—KHI
To7 T —MERIL, NICDIZ)Da—FRFlE2 SR TTZEN,
WDOa—RHIE, OO L7 fE RN ET,

) —AHBDOH

C RES

OPER
OPER 8984
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& XILINXe £71E:

HDL a—F 12T Fik

1)) — X HF D VHDL a—K 4l

-- Resource Sharing

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: HDL_Coding Techniques/resource_sharing/resource_sharing 1.vhd
library ieee;

use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

entity resource_sharing 1 is
port (A, B, C : in std logic_vector (7 downto 0);
OPER : in  std_logic;
RES : out std logic_vector (7 downto 0));

end resource_sharing 1;

architecture archi of resource sharing 1 is

begin
RES <= A + B when OPER='0’ else A - C;

end archi;

1)y — XL FH D Verilog a—K 4

//
// Resource Sharing
//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/resource sharing/resource sharing 1.v
//
module v_resource sharing 1 (A, B, C, OPER, RES);
input [7:0] A, B, C;
input OPER;
output [7:0] RES;

wire [7:0] RES;
assign RES = !OPER ? A + B : A - C;
endmodule

XST A —H— HAK (Virtex—6. Spartan-6, 7 <1)—X T/INA X A)
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RAM ) HDL O—FK &2k A%

XST TlE, Zv# b 7782 AEY (RAM) OHEFRICIVIRZFEBL LT,
FE T AU I ARAM FVITAT AL AZ LV = T DB L
f [ 0 £
HDL ¥ —Z 3 —FzB B L OYRELL T

7E RAM 8L UHERTOvY RAM
RAM VY —ZIZiX, IRD 2 ZAT HRHVET,
- 47 RAM
FEFIAFE A H LA E ED RAM Rl T T2 0B RHY £,
- Hf7rvys RAM
FEE 2 HL2VE 15 RAM ek TlE i - L1,

RAM Z% AL (RAM_STYLE) IZ. RAM O AL VAT —ar ZHET 57912
ERLET,

SEHIZ OV TIE. ROBAE RAM LRE MY 752 B IR TLE X0,
[Virtex-6 FPGA AEY VYV — 2 m—H— HAR]

[Virtex-6 FPGA ot 74X ¥ 7 )V uaVy 7 Tuy ) a—H— HAK]

- [Spartan-6 FPGA 7' @7 RAM VY — &2 oo —H% — H AR ]

[Spartan—6 FPGA I 74X ¥ 7 /L 0y Tay s 2—HF— HAR]

2B RAM EE AT OYY RAM D LB

EEBEDYY — A AT T, F— XA RAM IZE2RENF T, 8 RAM LEH 7 2y
7 RAM D F7208 W E, RAM DT —HDOF5 A SN FIZHVET, kOFIZ, KFEHEBD

A R LET,

EE 48k RAM EA7J0vY RAM
FEEIA AL [F] ] [F] ]

B L FEIR [F] 1]

2HERAM EEFH 7 RvY RAM fE D ER
S RAM L7 By 7 RAM OELLEM A 200%, WICK> TRIETEET,
HDL TRk L7z RAM D FEME
BEDAL T VAT —ay AAANERRELLZNE I
i I ATREZR 7 1y 7 RAM VY — 24K
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& XILINXs

£ 717E: HODL a—Ta4U 5 F&

FEREAGE A H L (58 RAM)
FHRIAFEAHL O RAM i I21E, RO IR E A DY £5,
- OB RAM ZEHAL A TVARNESRET,
- HHT7oays RAM IZIEIAV T VAR TEEE A,

LSECRAM 1T, WYNZZ 74X a2l —2a b ENTEATAA a7 A FUALRE
nEI,

BH#AFAHL (ERATOvY RAM)
I35 2 H LD RAM Z03RITIE. RO LS R H 5,
EEITHEA oy RAM ICEENET,

R E LT B, RIET AR VY — A EHAREEEBLISGE72E 1L, 708 RAM
WL RZZBINLTA TVAV M TEET, .

RAM THR—rIN S H#ERE

RAM THHE— SN AHHEEEIL, ROLBYTT,
RAM O H#E 7 F% BE
NUT 4 EwR

RAM O #f SR B RE
RAM H#EGatSREICIZ. R EENF T,

EDOVARXBINTF —ZIETH IR —h, XST TiE. RAM k2 1 > F7- 138650
RAM ZFUIT 4T ~D~<wv I ET,

T IR—, BT 27 L R—h BEOTF 2T L R—h

K2 DODOEXZIAHKR—b

BHOFmHAH LA —k

EXALR—IN 1 DU EIREN TR WSS XST TIEEFDOEXALTRL X
LIXRRDETRUAT RAM WEIZT 72 AT St H LR — 3£ ) 72 RAM
FLIR NG & ET,

FERFRR —b DN NI T 2TV IR—hEe BEOT 27V iR—b, FEML, T3E
KA —ROHR—k (T ryZ RAM) | 2SR TTES0,

HERABAR—T L

RAM A %—7 )L (71w 7 RAM)

T =2 ey (T ryZ RAM)
FFarom L AL (T ey RAM)
NAMBEZIALA X —T )V (T Y RAM)

£ RAM R—NMZ, FD7uv 7 RAM A Rx—T )V EXAHRART—T )V, T—X 7Y
Y N CHIETEET,

WA DR E
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N)T4 Evhk
XST T, 7UF 4 By NIV H— S ER A
SRUF 4 By ME—H D7 0y 7 RAM 7YI57 47 Cff il /ffe T3,

XST TliL. NUT 4 EvhZBEOTFT —Z By heLTHERALT, iRk L-F —Zig
W TEET,

XST TlE, N FEITTEET A,
- RNUF#IfaY Y 7% BB AR
- INHoONUT 4 EvhEERLEZERICEA

RAM @ HDL O—FRHBDHAFKSA>

RAM @ HDL 22 —R IR DT AR T AN, RN E FNET,
RAM @Gtk
FAHAHLT 72D R
71y RAM Ot H L/ EEIA A DA ]
Utw a7 —# 71 (7 =y 2 RAM)
NAMBEDOEBEZIABAF—T N OVR—K (7 7y RAM)
FERI AR — DY R —|
RAM D H1HI N 45

RAM O &g uft
RAM 1Z. BHEEANA T =7 0 1 BAZERL TSN ET,

VHDL T® RAM D gk (EEFIAHKR—KF1 D)

1 DDOEXIAZR — R FU 2 RAM it 3 5(21%, VHDL O [signal | 2R D IHIEHL
\ijqo

type ram type is array (0 to 255) of std logic vector (15 downto 0);
signal RAM : ram type;
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& XILINXs % 7% HDL a—TA4V Y Fi

VHDL T® RAM D itk (BEEAHTR—F 2 D)

VHDL T 2 DDEXALR—FF - RAM Z3Rik 34 5121%. Tsignal | Ti372< shared
variable | ZfE FHL ¥9°,

type ram type is array (0 to 255) of std logic vector (15 downto 0);
shared variable RAM : ram type;

2 DDEXIALR—INFH T2 RAM Z il 2 D2 Tsignal | &2 AL LY ET 5L, XST
THEGBESNFET, 2oLk, > 3Ia—2ar TELEELERE A

[shared variable | IZZE#DIEE T, 7oAM@ ELAfEICLET,

- [shared variable | Zff 3 2358138 KL EENHSLE T,

-  [shared variable ] X9 X TOIRAK M 25| S F9,

ER 7 a2 A CRIBREZNTWODNEF T, il SN HERENTRHIE I E T,

- Aty ab—ary A7 THIBEEH (shared variable) ~ 2 DL 7w 2%
AT DE, FRIARARERFERICRDZERHVET,

RAM (2 1 DU EEALKR =724 XST Tl shared variable | Z1f fl T&

FT0, BEIDLEE A, [signal 2L T7Z30,

Verilog T RAM O 52k 3 — K451

reg [15:0] RAM [0:255];
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%%ﬁﬁ?btxd)ﬁﬂﬁ

EXIALT 7 ADOTIRITIT, NG ENET,
VHDL TOEXIALT 7®AD I
Verilog TOEZIALT 7 AD Gk

VHDL THOEZFAHA TV ERADEH
VHDL @ [signal | TREiRE 3172 RAM D54 . RAM ~DEZGA TR DO IO Fiab
Li‘g—o

process (clk)
begin
if rising edge(clk) then
if we = ‘1’ then
RAM (conv_integer (addr)) <= di;
end if;
end 1if;
end process;

ZOTRLAEBIE, BHKOIIICESSNET,
signal addr : std logic vector (ADDR WIDTH-1 downto 0);
std_logic_unsigned N & H

conv_integer ZE A B4 A 4 A7-9 121X, std_logic_unsigned %&b ANENHY E1,

std_logic_signed {21 conv_integer Fﬁiﬁ(% SENTWETE, ZOA L AFANT
FERT2OIERBEID LERA,

use std_logic_signed T 2L, WAREITINET,
- XST TiE, TRV AE SIS S TRIBSND LESNET,
- ITRTOADENEHEINET,
- AMSALTZ RAM 3L BEIR Y A XD TR D LBV ET,
& T — 2B BB RN T A NZH DG E L. RAM LRI D45 T
LR L TLZ Sy,
VHDL D BEHZHEAL = RAM D FEka—F~4l
ZOa—RENE, ROBEE DM DEXALEZRLTOET,
RAM [ZEZIAZ R —IN 2 DFENTWT, EHIT
VHDL @ [shared variable | 2 L CRlik SV CTWDH5GH

process (clk)

begin
if rising edge(clk) then
if we = ‘1’ then
RAM (conv_integer (addr)) := di;
end if;
end if;

end process;
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Verilog TOEZFAAT I EAD IRk

always @ (posedge clk)

begin
if (we)
RAM[addr] <= di;
end
EAHLT VAN @R

AL T 7 AORERIZIE, WREFENET,
VHDL TOFEAHLT 78 ADFLIR
Verilog TOFEA LT 78 ADFLIR

VHDL TOEAHELT7 VXD ER il
RAM 1., BEFHTELEZT RV AN ENLBRDIDICH A SN ET,

=

do <= RAM( conv_integer (addr)) ;

COXNHEMAR RS THDID, —r iyl FTav A TRRIRENDI NI
ToT kP REVES,

- A LUAIER A FE )

- RAM ZR—R NI, ROWTNNEENL T T IARSHET,
¢ 7oy JRAMUY—XA
& SSHLRAM VY —2

FEMIE, 7 vy RAM OFi L/ EEIAL ORI 2SR T30,

70v%9 RAM JY—ZA®D RAM D A>T A2 ba—F 4l
process (clk)
begin
do <= RAM( conv_integer (addr));
end process;

Verilog TOHRAH LT VXD EE ik
FEFADOFE A HLIL, assign SCTRiBLE T,
assign do = RAM[addr];
FHIFEA UL, o — 4o %7 always 7 Hy 7 CROBRSNET,

always @ (posedge clk)
begin

do <= RAM[addr];
end

ML, 71y RAM OFiAH L/ HEZIAH ORI | 2S5 ML TTEEN,
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J0v% RAM DFAHH L/ EEAH D EH

7y RAM VY —21% RO BT —F2#E5 21527 4F 21— 3T

XA
- read-first

BFILONENHTAAENDANT, THOABEDRHAHIIET,
- writefirst

¢ HLOVARDREIZHE DX E T,

& write—first (£721% read—-through)
- no—change

HILWNED RAM ICHEAIA DM, 7 —F T ELIZHVEE A,
XST T, 2RO T~ TORBIET—ROHEGm AV AN — S Ed, RAM OR—RTE
(2. BARLFEME—FEFR TEET,

J0OvY RAM DFEAHL/EZAHFDEEAD VHDL a—K4H 1

process (clk)

begin
if (clk’event and clk = "1’) then
if (we = '1") then
RAM (conv_integer (addr)) <= di;
end if;
do <= RAM(conv_integer (addr));
end if;

end process;
J0vyY RAM DA HL/EEFAAHDREAD VHDL a—F 4§ 2
WO —RFTrX, write—first FI#R —F2 IR TOET,

process (clk)

begin
if (clk’event and clk = ’1’) then
if (we = '1") then
RAM (conv_integer (addr)) <= di;
do <= di;
else
do <= RAM(conv_integer (addr));
end if;
end if;

end process;
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70v%9 RAM DFHEHHL/EEAADREID VHDL O—K4l 3
WD —RFITliX, no—change [FHIAR—F2501 8L TUWVET,

process (clk)

begin
if (clk’event and clk = "1’) then
if (we = "1") then
RAM (conv_integer (addr)) <= di;
else
do <= RAM(conv_integer (addr));
end if;
end if;

end process;

J0v9 RAM DFAHL/ EEAHFDEEAD VHDL 3—F4F 4

FE: 7270 74 RAM & VHDL O @A Ha AL Citik 4255
N[ read—first TliE7e<, write—first Ttk SV FET,

process (clk)

begin
if (clk’event and clk = "1’) then
if (we = "1") then
RAM (conv_integer (addr)) := di;
end 1if;
do <= RAM(conv_integer (addr));
end if;

end process;

J0OvY RAM DFGHHEL/EEAHDOFED VHDL 3—F4FI 5

read—first FHIZ IR T AHEIL. 7o AXARKDIETFEZEFEL £,

process (clk)
begin
if (clk’event and clk = "1’) then
do <= RAM(conv_integer (addr));

if (we = '1’) then
RAM (conv_integer (addr)) := di;
end 1if;
end 1if;

end process;

Yty halgET—42H A (T 0v%9 RAM)

Al B o &

FFar T, MMFHAHLT =20 D EBMIZH L THU By Mtk & E4,
XST IZVEY ML, 7y 7 RAM ORIty N Uy MEREZHFEHLET,
read—first [F]#1 & L7z RAM AR—brD A Uy MEREIZR O —R# X525l

L/\i—a—o
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JtyhalgERRT—4H A (T Ay RAM) Oa—K |

process (clk)

begin
if clk’event and clk = "1’ then
if en = ’1’ then -- optional RAM enable
if we = ’1’ then -- write enable
ram(conv_integer (addr)) <= di;
end if;
if rst = 1’ then -- optional dataout reset
do <= "00011101";
else
do <= ram(conv_integer (addr));
end if;
end if;
end if;

end process;
NAMBEZFIAAAFR—T L (T OYY RAM)
PAV I AT, 7 uy 7 RAM TONRAMED EZAHA R —T N EYR—FLTNET,

71y RAM TONAMEDZFBEZIAHLAR—T VEMHL T, REeEITLET,

- RAM ~0D 7 — & EXGA T % 5 BT 4

- TRLABESNIEAT) —DOFEZIAL A[REIRE S 8 By M jl 4 1T E

HDL Feik LHERR D DB 2 DL, ZOMRITIN N —ADFEZIALLL CRLR 7l 6

- RAM L, FAICHARXDFNDOEFVEL TERLINET,

- EERABYAINLPIE, INHDHNTE~DEZIALER] 2 ITHIEILET,

XST OHEFHIZLD ., 72w RAM D3 A Mg D EEA oA 2 —T JVEEBED R s %
AT ZENTEET,

XST TlE. KD 2 DD AZ AN PR —FENFET,
- 1 7oA IRAZ AL (HELE)
- 2 FmbERERAZ AL HELREI W)

1 7at€REBRREA)L (HE)

1 7B RBIRAZAINLDFN 2 7av AR AZ AN IDE T —DOEK D7 es TV
F7,
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T I7E: HDL O—TFTU 5 Fi&

WD~ ESNDE . TR EN RAM 1T Ak T4 13— AL HE AL T, 7
oy 7 RAM VY —RZA L FVAVRENET,
EXIADHFOWEH[FE T
A AR ZBEIALAINE : SV, 9 E YR, 16 v, 18 Ewk
5B NERZIT 12 B M EDIENDOFIMEOLE . XST TiXm B RAM VY —2%fE L
T T —Z AN~ AF T IY adyraBMUET,

EXIAHRSE . EE
RAM DS : {EE

XST 1% 1 oEITEH D7 0y 7 RAM FVIT 47 2B SUAE L T RAM 212
FUARLET,

YR —hEINDFAHE L/ EEALFH : read—first, write—first, no—change

1 70EREBRRA24CILOD VHDL 3—FK 4l

ROA—REITIE, V= F Yy 2L for-loop AL , W4T E A L FI%L & F1) % fif LI
EHEARERA L 74X 2l —a iR > TVET,

-- Single-Port BRAM with Byte-wide Write Enable

-- 2x8-bit write

-= Read-First mode

-= Single-process description

-= Compact description of the write with a for-loop statement

-= Column width and number of columns easily configurable

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

-- File: HDL_Coding Techniques/rams/bytewrite_ ram 1b.vhd

library ieee;

use ieee.std logic 1164.all;

use ieee.std logic unsigned.all;

entity bytewrite ram 1b is

generic (
SIZE
ADDR_WIDTH :
COL_WIDTH
NB_COL

port (
clk : in
we : in
addr : in
di : in
do : out

end bytewrite ram 1b;

std logic_vector

: integer := 1024;
integer := 10;
: integer := 8;

: integer := 2);

std logic;
std logic_vector (NB_COL-1 downto 0);

ADDR _WIDTH-1 downto 0);

std logic vector (NB COL*COL WIDTH-1 downto 0);

(
(
(
(

std logic vector (NB COL*COL WIDTH-1 downto 0));
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architecture behavioral of bytewrite ram 1b is

type ram type is array (SIZE-1 downto 0)
of std logic_vector (NB COL*COL WIDTH-1 downto 0);
signal RAM : ram type := (others => (others => '0'));

begin

process (clk)
begin
if rising edge(clk) then
do <= RAM(conv_integer (addr));
for i in 0 to NB COL-1 loop
if we(i) = "1’ then
RAM (conv_integer (addr)) ((i+1)*COL WIDTH-1 downto i*COL WIDTH)
<= di((i+1)*COL _WIDTH-1 downto i*COL WIDTH) ;
end if;
end loop;
end if;

end process;

end behavioral;
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//
//
//
//
//
//
//
//
//
//
//

1 70X EBHRREZALILD Verilog I— K
WDOa—RF|TliL, /3T A—Z—L generate—for L& L CTWET,

Single-Port BRAM with Byte-wide Write Enable
4x9-bit write
Read-First mode
Single-process description
Compact description of the write with a generate-for statement
Column width and number of columns easily configurable

Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug_examples.zip
File: HDL_Coding_Techniques/rams/bytewrite_ram 1b.v

module v _bytewrite ram 1b (clk, we, addr, di, do);

endmodule

parameter SIZE = 1024;

parameter ADDR WIDTH =
parameter COL WIDTH = 9;

10;

parameter NB COL = 4;

input
input
input
input

clk;
[NB_COL-1:0] we;
[ADDRfWIDTH—l:O] addr;
[NB COL*COL WIDTH-1:0] di;

output reg [NB COL*COL WIDTH-1:0] do;

reg

[NB_COL*COL WIDTH-1:0] RAM [SIZE-1:0];

always @ (posedge clk)

begin

do <= RAM[addr];

end

generate

genvar ij;

for

begin

= 0; i < NB COL; i = i+l)

always @ (posedge clk)
begin

end

end

(we[i])
RAM[addr] [ (i+1) *COL WIDTH-1:i*COL WIDTH] <= di[(i+1)*COL WIDTH-1:i*COL WIDTH];

endgenerate
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1 70t REEBRREA )LD VHDL 2—K 45| (NO_ CHANGE £—F)

1 e AR AZ A /ViE, NO_ CHANGE A L/ EZIALRIME—RE2#EH L TSAME
DEXIALAF—T VIEREZ HE YR TEAME— D T BT,

-- Single-Port BRAM with Byte-wide Write Enable
-- 2x8-bit write

-= No-Change mode

-= Single-process description

-= Compact description of the write with a for-loop statement
-= Column width and number of columns easily configurable

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
-- File: HDL_ Coding Techniques/rams/bytewrite nochange.vhd

library ieee;

use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

entity bytewrite nochange is

generic (
SIZE : integer := 1024;
ADDR WIDTH : integer := 10;
COL WIDTH : integer := 8;
NB_COL : integer := 2);
port (
clk : in std logic;
we : in  std logic vector (NB _COL-1 downto 0);
addr : in std logic vector (ADDR WIDTH-1 downto 0);
di : in  std_logic_vector (NB_COL*COL_WIDTH-1 downto 0);
do : out std logic_vector (NB_COL*COL WIDTH-1 downto 0));

end bytewrite nochange;
architecture behavioral of bytewrite nochange is

type ram type is array (SIZE-1 downto 0) of std logic vector (NB COL*COL WIDTH-1 downto O0);

signal RAM : ram type := (others => (others => ’0"));
begin
process (clk)
begin
if rising edge(clk) then
if (we = (we’range => '0’)) then
do <= RAM(conv_integer (addr));
end 1if;
for i in 0 to NB COL-1 loop
if we(i) = '1’ then
RAM (conv_integer (addr)) ((i+1) *COL WIDTH-1 downto i*COL WIDTH)
<= di((i+1) *COL_WIDTH—l downto i*COL_WIDTH) ;
end if;
end loop;
end if;

end process;

end behavioral;
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1 7AatEREERRAZAILD Verilog I—KHl (NO_.CHANGE E—FK)

//

// Single-Port BRAM with Byte-wide Write Enable
// 4x9-bit write

// No-Change mode

// Single-process description

// Compact description of the write with a generate-for statement
// Column width and number of columns easily configurable

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/rams/bytewrite nochange.v
//

module v_bytewrite nochange (clk, we, addr, di, do);

parameter SIZE = 1024;
parameter ADDR WIDTH =
parameter COL WIDTH = 9;
parameter NB COL = 4;

10;

input clk;

input [NB_COL-1:0] we;

input [ADDR_WIDTH-1:0] addr;
input [NB_COL*COL_WIDTH-1:0] di;

output reg [NB COL*COL WIDTH-1:0] do;
reg [NB_ COL*COL WIDTH-1:0] RAM [SIZE-1:0];

always @ (posedge clk)
begin
if (~|we)
do <= RAM[addr];
end

generate
genvar 1i;
for (i = 0; i < NB COL; i = i+1)

begin
always @ (posedge clk)
begin
if (weli])

RAM[addr][(i+l)*COL7WIDTH—1:i*COL7WIDTH]
<= di[(i+1)*COL WIDTH-1:i*COL _WIDTH];
end
end
endgenerate

endmodule
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2 7O0CREBRREAIL

7007 RAM /3 METEE A A K — 7 VR ORI % T 10 (I, 1727 — 4
uJquHerJB;q%nﬂﬁbfib\t XST 2343 RAM VY — 2% f F L CRD TLU;L% Rl
AVRLTCLEWVET,

ZORRIBAZA VTR —=MISNET D, BEID TEHHIETEHVEE A,

2 7t RFLIRAZ AL TlE. NO_CHANGE R —RZ24 F L T/XAMEDEXIA LA
C— T VRS RE A U FEIR TEER A,

YAV 72T, REMHERLTOES,

- HBIE 2 oA BAZANEFEHALTWAEAEIL. 1 7RGk AZ AL~
EHELTHTIIZEEN,

- FHLWT AN, 2 TR R AL ANTE L ARWTIEEN,

—F% 1 7O BRI AAANVNZE T TERWNEAETH, XST Tl 2 720D
WAL AR R —RENTWET,

2 b AR AL AL

- FOT—ENFHHAIAENT, GtAHINDIONNA T LI INA A5 bhE
Tt A, FRCEZIALA T NVEREIZ AU DIBR 70 A TR, 207
oA CERIRLET,

- EXALBLOHAHLREHZ R T 5IER 7 284
— AL 1 v 20 FiEI0ERLND
BEXIALINH 2 7213 4

HXIALFINE : S EYMELIZIE YR

PR—PENDT —HIE 1 2x8 Bk (% 8 B8 2 51)), 2x9 B b, 4x8 By
h, 4x9 B b

0004\
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HDL a—F 12T Fik

2 7O0€REEARREA)LD VHDL a—K 45

-- Single-Port BRAM with Byte-wide Write Enable

-- 2x8-bit write

-= Read-First Mode

-= Two-process description

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: HDL_Coding Techniques/rams/rams_24.vhd

library ieee;

use ieee.std logic 1164.all;

use leee.std logic unsigned.all;

entity rams 24 is

generic (
SIZE : integer := 512;
ADDR WIDTH : integer := 9;
COL WIDTH : integer := 16;
NB_EOL : integer := 2);
port (
clk : in std logic;
we : in  std logic vector (NB_COL-1 downto 0);
addr : in std logic_vector (ADDR WIDTH-1 downto 0);
di : in  std logic_vector (NB_COL*COL WIDTH-1 downto 0);
do : out std logic vector (NB_COL*COL WIDTH-1 downto 0));

end rams 24;

architecture syn of rams_ 24 is

type ram type is array (SIZE-1 downto 0) of std logic vector (NB COL*COL WIDTH-1 downto 0);

signal RAM : ram type := (others => (others => ’0'"));

signal di0O, dil : std_logic_vector (COL_WIDTH-1 downto 0);
begin

process (we, di)

begin
if we(l) = "1’ then
dil <= di(Z*COL7WIDTH—1 downto 1*COL WIDTH) ;
else
dil <= RAM(conv_integer (addr)) (2*COL WIDTH-1 downto 1*COL WIDTH) ;
end if;
if we(0) = '1’ then
di0 <= di(COL WIDTH-1 downto 0);
else
di0 <= RAM(conv_integer (addr)) (COL WIDTH-1 downto 0);
end if;

end process;

process (clk)
begin
if (clk’event and clk = ’1’) then
do <= RAM(conv_integer (addr));
RAM (conv_integer(addr)) <= dil & di0;
end if;
end process;

end syn;

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
UG687 (v 14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com

253



%7 HLO—T4UJ Fik & XILINXs

2 7Ot REEBRRAAILD Verilog I— K15

//

// Single-Port BRAM with Byte-wide Write Enable (2 bytes) in Read-First Mode
//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/rams/rams 24.v

//

module v_rams_24 (clk, we, addr, di, do);

parameter SIZE = 512;
parameter ADDR WIDTH = 9;
parameter DI _WIDTH = 8;
input clk;
input [1:0] we;
input [ADDR WIDTH-1:0] addr;
input [2*DI_WIDTH-1:0] di;
output [2*DI _WIDTH-1:0] do;
reg [2*DI_WIDTH-1:0] RAM [SIZE-1:0];
reg [2*DI | " WIDTH- 1:0] do;
reg [DI WIDTH-1:0] dio, dil;
always @ (we or di)
begin
if (well])
dil = di[Z*DI_WIDTH—l:l*DI_WIDTH];
else
dil = RAM[addr][2*DI_WIDTH—1:l*DI_WIDTH];
if (wel0]
di0 = di[DI_WIDTH-1:01];
else
di0 = RAM[addr] [DI WIDTH-1:0];
end

always @ (posedge clk)
begin
do <= RAM[addr];
RAM[addr]<={dil,di0};
end

endmodule
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ExAHAR—FDHYR—bF (T AV RAM)
YAV IADT 0y RAM VY — A3, 2 DOEMHER—re@ZH Tar7 Fal—iar
T&EET,
R—hADBBELLT —ZETYEAEY IZT7 7 BALET,
R—hF B BRIOT —ZIETRIUHEEAEY (2T 7 BALET,

EHLEOR—MBEICAEY ICHWEICT 7B ALE T2, 25925 RAM OB S
TRV ET, 28203, FIU 2048 B OB BEAEY (X, TNENDHR—MTK
DI INET,

- AR—FA:256x8 Ewk
- A—FB:64x32 v b

DI ar T 4K 2l —TarE N7 ey RAM OR—RTlid, 7 AR
IR RN R0 FES,

FERFRAR—MTI@ T . AR =V DIER R 2 DT —F 7a—[Dy 7 7—D7=bIC
ERLET, 2 20OF —% 7a—i%, kOEBHTT,

- T HUEERED R
- FERFREEE T OB

ExHAR—rDTOvY RAM D iRl

FERFAR — o & F720) RAM EEIEE, JERTAR—F2E&Tr 7 1y RAM IS4 7 P2/ b
D1 H>OFFNEFEHL CRRREINET,

1Z 50l A Al T AT, EESCIE DFF I T — ZIED/NSW T GRED K
ZUVJ7) @ RAM iIR—hzEbEE4,

ZOFMBEHOFRER . F—2EDORENFTOR—I DR L E T EBXALT VA%
FLIR T BEEITIE. 1 DDA TIERL BEOMRALTRRTHILERHYET,

- fRAXOEIL 2 SOIERHT —HiER LOLERLFECIZRDET,
- IRHORANZIFNFNROT—RFEOIHIZTIRTEET,
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& XILINXe

1i

JEXFRAR—F RAM @ VHDL J—FK 4

Asymmetric port RAM
Port A is 256x8-bit write-only
Port B is 64x32-bit read-only

Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
File: HDL Coding Techniques/rams/asymmetric_ram la.vhd

brary ieee;

use ieee.std logic_1164.all;
use ieee.std logic_unsigned.all;
use leee.std logic arith.all;

entity asymmetric ram la is

generic (
WIDTHA : integer := 8;
SIZEA : integer := 256;
ADDRWIDTHA : integer := 8;
WIDTHB : integer := 32;
SIZEB : integer := 64;
ADDRWIDTHB : integer 6
)i
port (
clkA : in  std logic;
clkB : in  std logic;
weA : in  std logic;
enA : in  std logic;
enB : in  std logic;
addrA : in std logic_vector (ADDRWIDTHA-1 downto 0);
addrB : in std logic_vector (ADDRWIDTHB-1 downto 0);
diA : in std logic vector (WIDTHA-1 downto 0);
doB : out std logic vector (WIDTHB-1 downto 0)

) i

end asymmetric ram la;

architecture behavioral of asymmetric ram la is

be

function max (L, R:

begin
if L > R then
return L;
else
return R;
end if;
end;

function min (L, R:

begin
if L < R then
return L;
else
return R;
end if;
end;

constant minWIDTH
constant maxWIDTH
constant maxSIZE
constant RATIO

INTEGER)

INTEGER)

integer
integer
integer

integer :=

type ramType is array (0 to

return INTEGER is

return INTEGER is

= min (WIDTHA,WIDTHB) ;
max (WIDTHA, WIDTHB) ;
:= max (SIZEA, SIZEB) ;
maxWIDTH / minWIDTH;

maxSIZE-1) of std logic vector (minWIDTH-1 downto 0);

signal ram : ramType := (others => (others => ’0'));

signal readB : std logic vector (WIDTHB-1 downto 0):= (others => ’0'");
signal regB : std logic_vector (WIDTHB-1 downto 0):= (others => '0');
gin

25

6
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process (clkA)

begin
if rising edge(clkA) then
if enA = 1’ then
if weA = 71’ then
ram(conv_integer (addrd)) <= diA;
end if;
end if;
end if;

end process;

process (clkB)
begin
if rising edge(clkB) then
if enB = 1’ then
readB (minWIDTH-1 downto O0)
<= ram(conv_integer (addrB&conv_std logic vector(0,2)));
readB (2*minWIDTH-1 downto minWIDTH)
<= ram(conv_integer (addrB&conv_std logic_vector(l,2)));
readB (3*minWIDTH-1 downto 2*minWIDTH)
<= ram(conv_integer (addrB&conv_std logic vector(2,2)));
readB (4*minWIDTH-1 downto 3*minWIDTH)
<= ram(conv_integer (addrB&conv_std logic_vector(3,2)));
end if;
regB <= readB;
end if;
end process;

doB <= regB;

end behavioral;
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JEX FR7R—b RAM @ Verilog a—FK 4l

//

// Asymmetric port RAM

// Port A is 256x8-bit write-only
// Port B is 64x32-bit read-only
//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: HDL_Coding_Techniques/rams/asymmetric_ram la.v

//

module v_asymmetric ram la (clkA, clkB, weA, reB, addrA, addrB, diA, doB);

parameter WIDTHA = 8;

parameter SIZEA = 256;

parameter ADDRWIDTHA = 8;

parameter WIDTHB = 32;

parameter SIZEB = 64;

parameter ADDRWIDTHB = 6;

input clkA;
input clkB;
input weh;

input reB;

input [ADDRWIDTHA-1:0] addrA;
input [ADDRWIDTHB-1:0] addrB;
input [WIDTHA-1:0] diA;
output reg [WIDTHB-1:0] doB;
‘define max(a,b) {(a) > (b) 2 (a) : (b)}
‘define min(a,b) {(a) < (b) 2 (a) : (b)}

localparam maxSIZE = ‘max (SIZEA, SIZEB);
localparam maxWIDTH = ‘max (WIDTHA, WIDTHB) ;
localparam minWIDTH = ‘min (WIDTHA, WIDTHB) ;
localparam RATIO = maxWIDTH / minWIDTH;
reg [MinWIDTH-1:0] RAM [0:maxSIZE-11];
reg [WIDTHB-1:0] readB;
always @ (posedge clkA)
begin
if (wed)

RAM[addrA] <= diA;

end

always @ (posedge clkB)

begin
if (reB)
begin
doB <=

readB[4*minWIDTH-1:3*minWIDTH] <=
readB [3*minWIDTH-1:2*minWIDTH] <= RAM

readB;

RAM[{addrB, 2'd3}

[ 1
[{addrB, 2’'d2}];
]
]

[
readB[2*minWIDTH-1:minWIDTH] <= RAM[{addrB, 2’'dl}]:;
readB [minWIDTH-1:0] <= RAM[{addrB, 2’d0}];
end
end
endmodule
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HDL a—F 12T Fik

for—loop X D E A

for-loop L% LT, VHDL 2k DL LET,
SHIZar NI NMILET
MERF LRI KLES
A= LR TLLET

for—loop X Z{E L= VHDL 3—K |

-- Asymmetric port RAM

-= Port A is 256x8-bit write-only

-= Port B is 64x32-bit read-only

-= Compact description with a for-loop statement

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
-- File: HDL_Coding_ Techniques/rams/asymmetric_ram 1b.vhd

library ieee;

use ieee.std logic 1164.all;

use leee.std logic unsigned.all;

use ieee.std logic_arith.all;

entity asymmetric ram 1lb is

generic (
WIDTHA : integer := 8;
SIZEA : integer := 256;
ADDRWIDTHA : integer := 8;
WIDTHB : integer := 32;
SIZEB : integer := 64;
ADDRWIDTHB : integer := 6
) i
port (
clkA : in  std logic;
clkB : in  std logic;
weA : in  std logic;
enA : in  std logic;
enB : in  std logic;
addrA : in std logic vector (ADDRWIDTHA-1 downto O0);
addrB : in std:logic:vector(ADDRWIDTHB—l downto 0);
diA : in std logic_vector (WIDTHA-1 downto 0);
doB : out std logic vector (WIDTHB-1 downto 0)

)7
end asymmetric ram 1lb;
architecture behavioral of asymmetric ram 1b is

function max (L, R: INTEGER) return INTEGER is
begin
if L > R then
return L;
else
return R;
end if;
end;

function min (L, R: INTEGER) return INTEGER is
begin
if L < R then
return L;
else
return R;
end if;
end;

function log2 (val: INTEGER) return natural is
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variable res : natural;
begin
for i in 0 to 31 loop
if (val <= (2**i)) then
res := i;
exit;
end if;
end loop;
return res;
end function Log2;

constant minWIDTH : integer := min (WIDTHA,WIDTHB) ;
constant maxWIDTH : integer := max (WIDTHA,WIDTHB) ;
constant maxSIZE : integer := max(SIZEA,SIZEB);
constant RATIO : integer := maxWIDTH / minWIDTH;

type ramType is array (0 to maxSIZE-1) of std logic vector (minWIDTH-1 downto 0);

signal ram : ramType := (others => (others => ’0'));
signal readB : std logic_vector (WIDTHB-1 downto 0):= (others => ’0'");
signal regB : std logic vector (WIDTHB-1 downto 0):= (others => ’0'");
begin
process (clkA)
begin
if rising edge(clkA) then
if enA = 1’ then
if weA = ’1’ then
ram(conv_integer (addrdA)) <= diA;
end if;
end if;
end 1if;

end process;

process (clkB)
begin
if rising edge(clkB) then
if enB = "1’ then
for i in 0 to RATIO-1 loop
readB ( (i+1) *minWIDTH-1 downto i*minWIDTH)
<= ram(conv_integer (addrB & conv_std logic vector(i,log2 (RATIO))));
end loop;
end if;
regB <= readB;
end 1if;
end process;

doB <= regB;

end behavioral;

INTG A—A—& generate—for X Z{E L 7= Verilog a— K145l
INT A —H—L generate—for L &{# L T, Verilog Z—FZ KD IHIZLET,
S RINMILET

ERERLRLILET

//

// Asymmetric port RAM

// Port A is 256x8-bit write-only

// Port B is 64x32-bit read-only

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/rams/v_asymmetric ram lb.v

//

module v_asymmetric ram 1lb (clkA, clkB, weA, reB, addrA, addrB, diA, doB);

parameter WIDTHA = 8;
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parameter SIZEA = 256;

parameter ADDRWIDTHA = 8;

parameter WIDTHB = 32;

parameter SIZEB = 64;

parameter ADDRWIDTHB = 6;

input clkA;
input clkB;
input wehA;

input reB;

input [ADDRWIDTHA-1:0] addrA;
input [ADDRWIDTHB-1:0] addrB;
input [WIDTHA-1:0] diA;
output reg [WIDTHB-1:0] doB;
‘define max(a,b) {(a) > (b) 2 (a) : (b)}
‘define min(a,b) {(a) < (b) 2 (a) : (b)}

function integer log2;
input integer value;
reg [31:0] shifted;
integer res;
begin
if (value < 2)
log2 = value;
else
begin
shifted = value-1;
for (res=0; shifted>0; res=res+1l)
shifted = shifted>>1;

log2 = res;

end
end
endfunction
localparam maxSIZE = ‘max (SIZEA, SIZEB);
localparam maxWIDTH = ‘max (WIDTHA, WIDTHB) ;
localparam minWIDTH = ‘min(WIDTHA, WIDTHB);
localparam RATIO = maxWIDTH / minWIDTH;

localparam 1log2RATIO = log2 (RATIO);

reg [MinWIDTH-1:0] RAM [0:maxSIZE-1];
reg [WIDTHB-1:0] readB;

genvar i;

always @ (posedge clkA)
begin
if (wed)
RAM[addrA] <= diA;
end

always @ (posedge clkB)
begin
if (reB)
doB <= readB;
end

generate for (i = 0; i1 < RATIO; i = i+l)
begin: ramread
localparam [log2RATIO-1:0] lsbaddr = i;
always @ (posedge clkB)
begin
readB[ (i+1) *minWIDTH-1:1i*minWIDTH] <= RAM[{addrB, lsbaddr}];
end
end
endgenerate

endmodule
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FER: IO —RAITIX, min, max, log2 ZREDOEAEAEFEHL, =2 —RE&TEXAH71T %
IZL, oL TVET, ZOOBEBUIT FA DEZTTHER TEXET N, @
X package L CERINET,
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T I7E: HDL O—TFTU 5 Fi&

& Z# (VHDL)

Hi@

VHDL Tl | —h0D RAM e 3286 RAM ICEZIAENDS 2 DOFR—haid
BT HEEICOBMBEENLEIZRDET, AN DOE AT, 5 (signal) %
FERHL TSN,

VHDL TlIEXIFR] AR —FRD RAM LR 2813, FEZIALKR—RD 1 DLtk
TWARWIEATH, A% (shared variable) XM TT, ZOEXIALRN—IDT —
HNEDHFNRKEWIGA . TNEFLIRTH-DICHEHE D EZA LR A SN MLEIZLD
T, ROIT—RFIDLHIZ B A H (shared variable) 2342720 FE T,

HEBEZHOWEL VHDL O—FK 4l

-- Asymmetric port RAM

-= Port A is 256x8-bit read-only

- Port B is 64x32-bit write-only

-= Compact description with a for-loop statement

-= A shared variable is necessary because of the multiple write assignments

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
-- File: HDL_Coding Techniques/rams/asymmetric_ram_4.vhd

library ieee;

use leee.std logic 1164.all;
use ieee.std logic unsigned.all;
use ieee.std logic_arith.all;

entity asymmetric ram 4 is

generic (
WIDTHA : integer := 8;
SIZEA : integer := 256;
ADDRWIDTHA : integer := 8;
WIDTHB : integer := 32;
SIZEB : integer := 64;
ADDRWIDTHB : integer := 6
)i
port (
clkA : in  std logic;
clkB : in  std logic;
reA : in  std logic;
weB : in  std_logic;
addrA in std_logic_vector (ADDRWIDTHA-1 downto 0);
addrB in std logic_vector (ADDRWIDTHB-1 downto 0);
diB in std logic_vector (WIDTHB-1 downto 0);
doA out std logic_vector (WIDTHA-1 downto 0)

) i

end asymme
architectu
function

begin
if L
else
end

end;

function
begin
if L

else

tric ram 4;
re behavioral of asymmetric_ram 4 is
max (L, R: INTEGER) return INTEGER is

> R then
return L;

return R;
if;

min (L, R: INTEGER) return INTEGER is

< R then
return L;

return R;
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end if;
end;

function log2 (val: INTEGER) return natural is
variable res : natural;
begin
for i in 0 to 31 loop
if (val <= (2**i)) then
res := i;
exit;
end 1if;
end loop;
return res;
end function Log2;

constant minWIDTH : integer := min (WIDTHA,WIDTHB) ;
constant maxWIDTH : integer := max (WIDTHA,WIDTHB) ;
constant maxSIZE : integer := max(SIZEA,SIZEB);
constant RATIO : integer := maxWIDTH / minWIDTH;

type ramType is array (0 to maxSIZE-1) of std logic vector (minWIDTH-1 downto 0);

shared variable ram : ramType := (others => (others => '0"));
signal readA : std logic_vector (WIDTHA-1 downto 0):= (others => ’0'");
signal regA : std logic_vector (WIDTHA-1 downto 0):= (others => '0');
begin
process (clkA)
begin
if rising edge(clkA) then
if reA = 1’ then
readA <= ram(conv_integer (addrh)) ;
end if;
regA <= readA;
end if;

end process;

process (clkB)
begin
if rising_edge (clkB) then
if weB = "1’ then
for i in 0 to RATIO-1 loop
ram(conv_integer (addrB & conv_std logic vector (i,log2 (RATIO))))
:= diB((i+41) *minWIDTH-1 downto 1*m1nWIDTH)
end loop;
end if;
end 1if;
end process;

doA <= reghA;
end behavioral;
FE . B A S (shared variable) XA SR DIE K T, T/*‘T@%ZIKH‘VI%‘W%GIé’ffﬁl‘iéC:&
Z)§“6é°\7DJz7~F'ﬁ BEZFRRICLET, AT BRICITERL TZIN,
JER 70t A CRIBENTWDHNEF T, SRS 7B RES TR SN E T,
ALY Ialb—ray A7V THIBZEH (shared variable) ~ 2 DLl Eo 7 mtv 2%

AT DL, FRIARATRERME RITRDIENDHET,
AL/ EEAHEH
LA L/ FEEIAZ FHNE, PR RAM THIEXSFF RAM THR IOl £,

WDOa—RHlL, 2 DOIERFRIEA L/ EZIAHLR —MFF> RAM Zitik L
write—first, read—first 38T no—change [RHDFER FFiEEZZFILF I RL TWVET,
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JExt FRAR—F RAM (Write—First) @ VHDL 31— R4

-- Asymmetric port RAM

—— Port A is 256x8-bit read-and-write (write-first synchronization)

-= Port B is 64x32-bit read-and-write (write-first synchronization)

-= Compact description with a for-loop statement

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: HDL_Coding Techniques/rams/asymmetric_ram 2b.vhd

library ieee;

use ieee.std logic_1164.all;

use leee.std logic unsigned.all;

use ieee.std logic_arith.all;

entity asymmetric ram 2b is

generic (
WIDTHA : integer := 8;
SIZEA integer := 256;
ADDRWIDTHA integer := 8;
WIDTHB integer := 32;
SIZEB integer := 64;
ADDRWIDTHB integer := 6
)i
port (
clkA in std_logic;
clkB in std logic;
enA in std logic;
enB in std logic;
weA in std logic;
weB in std logic;
addrA in std logic vector (ADDRWIDTHA-1 downto 0);
addrB : in std logic vector (ADDRWIDTHB-1 downto 0);
diA : in  std logic vector (WIDTHA-1 downto 0);
diB : in  std_logic_vector (WIDTHB-1 downto 0);
doA : out std logic vector (WIDTHA-1 downto 0);
doB : out std_logic_vector (WIDTHB-1 downto 0)

)i
end asymmetric ram 2b;
architecture behavioral of asymmetric ram 2b is

function max (L, R: INTEGER) return INTEGER is
begin
if L > R then
return L;
else
return R;
end if;
end;

function min (L, R: INTEGER) return INTEGER is
begin
if L < R then
return L;
else
return R;
end if;
end;

function log2 (val: INTEGER) return natural is
variable res : natural;
begin
for i in 0 to 31 loop
if (val <= (2**1i)) then
res := 1i;
exit;
end 1if;
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end loop;
return res;
end function Log2;

constant minWIDTH : integer := min (WIDTHA,WIDTHB) ;
constant maxWIDTH : integer := max (WIDTHA,WIDTHB) ;
constant maxSIZE : integer := max(SIZEA,SIZEB);
constant RATIO : integer := maxWIDTH / minWIDTH;

type ramType is array (0 to maxSIZE-1) of std logic_vector (minWIDTH-1 downto 0);
shared variable ram : ramType := (others => (others => '07));

signal readA : std logic vector (WIDTHA-1 downto 0):= (others => ’0'");
signal readB : std logic vector (WIDTHB-1 downto 0):= (others => '0');
signal regA : std logic vector (WIDTHA-1 downto 0):= (others => ’0'");
signal regB : std logic vector (WIDTHB-1 downto 0):= (others => '0');
begin
process (clkA)
begin
if rising edge (clkA) then
if enA = "1’ then
if weA = 1’ then
ram(conv_integer (addrA)) := diA;
end if;
readA <= ram(conv_integer (addrAd));
end if;
regA <= readA;
end 1if;

end process;

process (clkB)
begin
if rising_edge (clkB) then
if enB = 1’ then
if weB = 1’ then
for i in 0 to RATIO-1 loop
ram(conv_integer (addrB & conv_std logic vector (i, log2(RATIO))))
:= diB((i41) *minWIDTH-1 downto i*minWIDTH) ;
end loop;
end if;
for i in 0 to RATIO-1 loop
readB ( (1i+1) *minWIDTH-1 downto i*minWIDTH)
<= ram(conv_integer (addrB & conv_std logic vector(i,log2(RATIO))));
end loop;
end if;
regB <= readB;
end if;
end process;

doA <= regh;
doB <= regB;

end behavioral;

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
266 http://japan.xilinx.com UG687 (v 14.1) 2012 &£ 4 A 24 H




& XILINXe £71E:
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JE 5t #RAk— b RAM (Read-First) @ VHDL 33— K45

-- Asymmetric port RAM

—— Port A is 256x8-bit read-and-write (read-first synchronization)

-= Port B is 64x32-bit read-and-write (read-first synchronization)

-= Compact description with a for-loop statement

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: HDL_Coding Techniques/rams/asymmetric_ram 2c.vhd

library ieee;

use ieee.std logic_1164.all;

use leee.std logic unsigned.all;

use ieee.std logic_arith.all;

entity asymmetric ram 2c is

generic (
WIDTHA : integer := 8;
SIZEA integer := 256;
ADDRWIDTHA integer := 8;
WIDTHB integer := 32;
SIZEB integer := 64;
ADDRWIDTHB integer := 6
)i
port (
clkA in std _logic;
clkB in std logic;
enA in std logic;
enB in std logic;
weA in std logic;
weB in std logic;
addrA in std logic vector (ADDRWIDTHA-1 downto 0);
addrB : in std logic vector (ADDRWIDTHB-1 downto 0);
diA : in  std _logic vector (WIDTHA-1 downto 0);
diB : in  std_logic_vector (WIDTHB-1 downto 0);
doA : out std logic vector (WIDTHA-1 downto 0);
doB : out std_logic_vector (WIDTHB-1 downto 0)

)i
end asymmetric ram 2c;
architecture behavioral of asymmetric ram 2c is

function max (L, R: INTEGER) return INTEGER is
begin
if L > R then
return L;
else
return R;
end if;
end;

function min (L, R: INTEGER) return INTEGER is
begin
if L < R then
return L;
else
return R;
end if;
end;

function log2 (val: INTEGER) return natural is
variable res : natural;
begin
for i in 0 to 31 loop
if (val <= (2**1)) then
res := 1i;
exit;
end 1if;

XST A —H— HAK (Virtex—6. Spartan-6, 7 <1)—X T/INA X A)

UG687 (v 14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com

267



%7 HLO—T4UJ Fik & XILINXs

end loop;
return res;
end function Log2;

constant minWIDTH : integer := min (WIDTHA,WIDTHB) ;
constant maxWIDTH : integer := max (WIDTHA,WIDTHB) ;
constant maxSIZE : integer := max(SIZEA,SIZEB);
constant RATIO : integer := maxWIDTH / minWIDTH;

type ramType is array (0 to maxSIZE-1) of std logic_vector (minWIDTH-1 downto 0);
shared variable ram : ramType := (others => (others => '07));

signal readA : std logic vector (WIDTHA-1 downto 0):= (others => ’0'");
signal readB : std logic vector (WIDTHB-1 downto 0):= (others => '0');
signal regA : std logic vector (WIDTHA-1 downto 0):= (others => ’0'");
signal regB : std logic vector (WIDTHB-1 downto 0):= (others => '0');
begin
process (clkA)
begin
if rising edge (clkA) then
if enA = "1’ then
readA <= ram(conv_integer (addrA));
if weA = "1’ then
ram (conv integer (addrA)) := diA;
end if; a
end if;
regA <= readA;
end 1if;

end process;

process (clkB)
begin
if rising_edge (clkB) then
if enB = 1’ then
for i in 0 to RATIO-1 loop
readB ( (i+1) *minWIDTH-1 downto i*minWIDTH)
<= ram(conv_integer (addrB & conv_std logic vector(i,log2 (RATIO))));
end loop;
if weB = 1’ then
for i in 0 to RATIO-1 loop
ram(conv_integer (addrB & conv_std logic vector (i, log2(RATIO))))
:= diB((i+1) *minWIDTH-1 downto i*minWIDTH) ;
end loop;
end if;
end if;
regB <= readB;
end if;
end process;

doA <= regh;
doB <= regB;

end behavioral;
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JE >t #7R—b RAM (No—Change) @ VHDL a—K 43|

-- Asymmetric port RAM

-= Port A is 256x8-bit read-and-write (no-change synchronization)

-= Port B is 64x32-bit read-and-write (no-change synchronization)

-= Compact description with a for-loop statement

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: HDL_Coding Techniques/rams/asymmetric_ram 2d.vhd

library ieee;

use ieee.std logic_1164.all;

use leee.std logic unsigned.all;

use ieee.std logic_arith.all;

entity asymmetric ram 2d is

generic (
WIDTHA : integer := 8;
SIZEA integer := 256;
ADDRWIDTHA integer := 8;
WIDTHB integer := 32;
SIZEB integer := 64;
ADDRWIDTHB integer := 6
)i
port (
clkA in std_logic;
clkB in std _logic;
enA in std logic;
enB in std logic;
weA in std logic;
weB in std logic;
addrA in std logic vector (ADDRWIDTHA-1 downto 0);
addrB : in std logic vector (ADDRWIDTHB-1 downto 0);
diA : in  std _logic vector (WIDTHA-1 downto 0);
diB : in  std_logic_vector (WIDTHB-1 downto 0);
doA : out std logic vector (WIDTHA-1 downto 0);
doB : out std_logic_vector (WIDTHB-1 downto 0)

)i
end asymmetric ram 2d;
architecture behavioral of asymmetric ram 2d is

function max (L, R: INTEGER) return INTEGER is
begin
if L > R then
return L;
else
return R;
end if;
end;

function min (L, R: INTEGER) return INTEGER is
begin
if L < R then
return L;
else
return R;
end if;
end;

function log2 (val: INTEGER) return natural is
variable res : natural;
begin
for i in 0 to 31 loop
if (val <= (2**1)) then
res := 1i;
exit;
end 1if;
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e
r
end fun

constan
constan
constan
constan

nd loop;

eturn res;

ction Log2;

t minWIDTH : integer := min (WIDTHA,WIDTHB) ;
t maxWIDTH : integer := max (WIDTHA,WIDTHB) ;
t maxSIZE : integer := max(SIZEA,SIZEB);

t RATIO : integer := maxWIDTH / minWIDTH;

type ramType is array (0 to maxSIZE-1) of std logic_vector (minWIDTH-1 downto 0);
shared variable ram : ramType := (others => (others => '07));

signal
signal
signal
signal

begin

process
begin

if ri
if

i

else

e
end
reg

end 1
end pro

process
begin

if ri
if

£

<=

e
end
reg

end i
end pro

doA <=
doB <=

end behav

others => '
others => 7’
others => '
others => '

readA : std logic vector (WIDTHA-1 downto 0):=
readB : std logic vector (WIDTHB-1 downto 0):=
regA : std_logic vector (WIDTHA-1 downto 0):=

(
(
(
regB : std logic vector (WIDTHB-1 downto 0):= (

(clkA)

sing edge (clkA) then
enA = ’1’ then
f weA = 1’ then
ram(conv_integer (addrA)) := diA;

readA <= ram(conv_integer (addrAd));
nd if;
if;
A <= readA;
£;
cess;

(clkB)

sing edge (clkB) then
enB = 1’ then
or 1 in 0 to RATIO-1 loop
if weB = "1’ then
ram(conv_integer (addrB & conv_std logic vector(i,log2 (RATIO))))
diB( (1i+1) *minWIDTH-1 downto i*minWIDTH) ;
else
readB ((1i+1) *minWIDTH-1 downto i*minWIDTH)
ram(conv_integer (addrB & conv_std logic vector (i,log2 (RATIO))));
end 1if;
nd loop;
if;
B <= readB;
£;
cess;

regh;
regB;

ioral;
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T4 Evh

FERFRA—F RAM D554 XST Tl Al fe72 7 2y 2 RAM O /-UT ¢ By hOF| % 4
L, U =R P AX 9,18, 36 By MNICRDLT —F By TUARTEET,

JEXFFRAR—bF RAM (X)) T« Ewk) @ VHDL 3—K 4|

-- Asymmetric port RAM

-= Port A is 2048x18-bit write-only

-= Port B is 4096x9-bit read-only

-= XST uses parity bits to accomodate data widths

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: HDL Coding Techniques/rams/asymmetric_ ram_ 3.vhd

library ieee;

use ieee.std logic_1164.all;

use leee.std logic unsigned.all;

use ieee.std logic_arith.all;

entity asymmetric ram 3 is

generic (
WIDTHA : integer := 18;
SIZEA : integer := 2048;
ADDRWIDTHA : integer := 11;
WIDTHB : integer := 9;
SIZEB : integer := 4096;
ADDRWIDTHB : integer := 12
)i
port (
clkA : in  std logic;
clkB : in  std _logic;
welA : in  std logic;
reB : in  std logic;
addrA : in std logic_vector (ADDRWIDTHA-1 downto 0);
addrB : in std logic_vector (ADDRWIDTHB-1 downto 0);
diA : in std logic vector (WIDTHA-1 downto 0);
doB : out std logic vector (WIDTHB-1 downto 0)

)i
end asymmetric ram 3;
architecture behavioral of asymmetric ram 3 is

function max (L, R: INTEGER) return INTEGER is
begin
if L > R then
return L;
else
return R;
end if;
end;

function min (L, R: INTEGER) return INTEGER is
begin
if L < R then
return L;
else
return R;
end if;
end;

function log2 (val: INTEGER) return natural is
variable res : natural;
begin
for i in 0 to 31 loop
if (val <= (2**i)) then
res := 1i;
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exit;
end if;
end loop;
return res;
end function Log2;

constant minWIDTH
constant maxWIDTH
constant maxSIZE
constant RATIO

integer
integer
integer
integer

min (WIDTHA,WIDTHB) ;
max (WIDTHA, WIDTHB) ;
max (SIZEA, SIZEB) ;

maxWIDTH / minWIDTH;

type ramType is array (0 to maxSIZE-1) of std logic vector (minWIDTH-1 downto 0);

shared variable ram

signal readB : std logic vector (WIDTHB-1 downto 0) :=
signal regB : std logic vector (WIDTHB-1 downto 0):= (others =>

begin

process (clkA)
begin

ramType

if rising edge (clkA) then
if weA = "1’ then
for i in 0 to RATIO-1 loop

ram(conv_integer (addrA & conv_std logic vector (i,log2 (RATIO))))

:= (others => (others => '0'));

:= diA((i+41) *minWIDTH-1 downto i*minWIDTH) ;

end loop;
end if;
end 1if;
end process;

process (clkB)
begin

if rising edge(clkB) then

regB <= readB;

if reB = 1’ then
readB <= ram(conv_integer (addrB)) ;

end if;
end 1if;
end process;

doB <= regB;

end behavioral;

(others
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EXAHRR—EDHARSA
BRRERVa—aryNEA T oy RAM VY — AR EICA L TV AV REND LTS
WX MOTARTANTHENFET,

FETFRAR—RE., FEIRL7Z RAM A7 1w 7 RAM VY — A T IR N TEBLEAITD
B R —bENFET, @Y T —FHEAHLRYZ L TR ET DI TTEEN,

LU RAM 28 1 2O 7 av 7 RAM FVIT 47T 4w T B8E IO B IS
HAR—F N R—rENET,

FLIRL7ZFIERFAR—F RAM 23 1 2D 7 a7 RAM FVIT 47127 4 LRV AT,
MBI T INA R FVIT AT e FE ALV ARV =T AUNERHYET,

XST THRITaLr 74Fal —ar ST ay 7 RAM UV —2ZARF H TEp 0
WA, Bl L7z RAM 1Z LUT VY —RZA L TVALRENDLD T, Fe i 7a il Bz
BT, TUHA LRI ET,

W DR—=PT 7B AW RERAEY KR, Fo7KFHLTHLLERHVET,

72 Z201E. RAM % 256x8 B 2048 B bk AEY ) LB T AR —MI, bH)—FHF DR —F
BENE 64x12 Ewb (768 B b AEY ) LB T AE ST B TEERTA,

Wi OF —HEOHZRIT 2 ODREFRIZRVET,
T OR—=FDESDHRIT 2 DREFIZRVET,
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EXRIMAR—bDLR—HpI

* HDL Synthesis *

Synthesizing Unit <asymmetric ram la>.
Found 256x8:64x32-bit dual-port RAM <Mram_ram> for signal <ram>.
Found 32-bit register for signal <doB>.
Found 32-bit register for signal <readB>.
Summary:
inferred 1 RAM(s) .
inferred 64 D-type flip-flop(s).
Unit <asymmetric ram la> synthesized.

HDL Synthesis Report

Macro Statistics

# RAMs 1
256x8:64x32-bit dual-port RAM 1

# Registers 2
32-bit register 2

* Advanced HDL Synthesis *

Synthesizing (advanced) Unit <asymmetric ram la>.
INFO:Xst - The RAM <Mram ram> will be implemented as a BLOCK RAM,
absorbing the following register(s): <readB> <doB>

| ram type | Block

| Port A

| aspect ratio | 256-word x 8-bit |

| mode | read-first |

| clkA | connected to signal <clkA> | rise
| wel | connected to signal <weA 0> | high
| addrA | connected to signal <addrA> |

| diA | connected to signal <diA> |

| optimization | speed |

| Port B \
| aspect ratio | 64-word x 32-bit |

| mode | write-first |

| clkB | connected to signal <clkB> | rise
| enB | connected to signal <enB> | high
| addrB | connected to signal <addrB> |

| doB | connected to signal <doB> |

| optimization | speed |

Unit <asymmetric ram la> synthesized (advanced).

Advanced HDL Synthesis Report

Macro Statistics
# RAMs 01
256x8:64x32-bit dual-port block RAM : 1
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RAM O #HEIAR

RAM OHIHIRNE DZAZITIT IR EENET,
HDL Y —Z a2—RT® RAM OHIHIREDOIEE
IR F — X 77 AL TD RAM OFJHN KT DI E

HDL Y —X O—KT® RAM QO FIBARBENIETE

BEEDOT T7HNVMEDAT =X L&A LT, RAM OFINBEZR D LS 7Y — A a—RT
EREFEBRLET,

VHDL a—FK 4 1

type ram type is array (0 to 31) of std logic_vector (19 downto 0);

signal RAM : ram type :=

(
X"0200A", X"00300", X"08101", X"04000", X"08601", X"0233A", X"00300", X"08602",
X"02310", X"0203B", X"08300", X"04002", X"08201", X"00500", X"04001", X"02500",
X"00340", X"00241", X"04002", X"08300", X"08201", X"00500", X"08101", X"00602",
X"04003", X"0241g", X"00301", X"00102", X"02122"™, X"02021", X"0030D", X"08201"

VHDL OJ—FK 4l 2
TRV AFRE A RERY — R X TR CE I b s £,

type ram type is array (0 to 127) of std logic_vector (15 downto
signal RAM : ram type := (others => "0000111100110101");

VHDL J—FK %l 3
By MIE TR TR T CRUEIC S ET,

type ram type is array (0 to 127) of std logic vector (15 downto
signal RAM : ram type := (others => (others => '1"));

VHDL a2—FK 5 4
BEDT R AL E-LH I L TR EDEAEBINL CEXLET,

type ram type is array (255 downto 0) of std logic vector (15 downto 0);
signal RAM : ram type:= (
196 downto 110 => X"B8B8",

100 => X"FEFC"
99 downto 0 => X"8282",
others => X"3344");
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Verilog I— K 1

W7 ey 7 2L ET,
reg [19:0] ram [31:0];
initial begin
ram[31] = 20’h0200A; ram[30] = 20"h00300; ram[39] = 20’h08101;
(...)
ram[2] = 20'h02341; ram[l] = 20'h08201; ram[0] = 20’h0400D;

end
Verilog I—K | 2
TRV EAHERY — RN+ X CRIUEICH LS E T,

Reg [DATA WIDTH-1:0] ram [DEPTH-1:0];

integer i;

initial for (i=0; i<DEPTH; i=i+1) ram[i] = 0;
Verilog I—K1{H 3
FEEDT RUALE LT R U AP b S E T,

reg [15:0] ram [255:0];

integer index;
initial begin
for (index = 0 ; index <= 97 ; index = index + 1)
ram[index] = 16'h8282;
ram[98] <= 16’hl11l1;
ram([99] <= 16'h7778;
for (index = 100 ; index <= 255 ; index = index + 1)
ram[index] = 16"hB8BS8;

end
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B 1T E:

HDL a—F 12T Fik

NERT—R J7A4ILTDH RAM QOYIEARBENIETE

HDL Y —AZ a—R 77 AV DHEHFHUBEEEZF AL T, BT —F 77 A0

5 RAM OPHAN B ZHt A I ET,

- AT —F T AN ASCIH B DOTH AN 77 AL T, 77 ANLITIZT

HTEET,

- AT —F T AN DEITTIE RAM O T RL AL B O IN ISV TRk

LY,

- RAM EXSNDATEEZ DT 7 AT T —4% 77 ANV DT BIIRBTHLLERHV E
T ATEMELRNE AvE—URNRRINET,

- I AT RLATEE A RER & 1L . RAM &30k 9518 B 0 L8 0 J7 M

TELESNET,

- RAM ORNFIL 2 HEEFE1T 16 EH TR TEET, 2 #HE 16 EHEEZRY

THEHT2ZEITTEEEA,

- HNERT —H T AL, AR DI R EDMONEEEGDHILITTEEY A
WDIERT —4% 774NV TliE, 8 X 32 B b RAM % 2 #EE CTHIHLL TW\ET,

00001111000011110000111100001111
01001010001000001100000010000100
00000000001111100000000001000001
11111101010000011100010000100100
00001111000011110000111100001111
01001010001000001100000010000100
00000000001111100000000001000001
11111101010000011100010000100100

FEMIIE, RESRL TN,
- VHDL ®77 AN ZAT PR —h

- %5 ®[Verilog EAE T — 538

VHDL a—K 5
T =R ERD I HRIAIRFET,

type RamType is array(0 to 127) of bit vector (31 downto 0);

impure function InitRamFromFile (RamFileName : in string) return RamType is

FILE RamFile : text is in RamFileName;

variable RamFileLine : line;

variable RAM : RamType;

begin

for I in RamType’range loop
readline (RamFile, RamFileLine);
read (RamFileLine, RAM(I));

end loop;

return RAM;

end function;

signal RAM : RamType := InitRamFromFile ("rams 20c.data");
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Verilog I—K 5l

2 T —H DAL $readmemb T, 16 DT —Z DA 1T $readmemh TEHEAIALE
T,

reg [31:0] ram [0:63];
initial begin

Sreadmemb ("rams 20c.data", ram, 0, 63);
end
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J0Av%Y RAM D &EBEIEANSTD

RS RAM =218 1 DO 7 ay 7 RAM ICINEDXSARWES . T2 S84
FETEH O T ay 7 RAM 2 N—F 42 a B4 52 <‘:7§>“C°a°‘£€?“

BINL7Z HEICE- T, 7 ayZ RAM ZUIT 47 Oz Booayy 7O ERE
NERYFET,

I F =< A, TARAMERAR, BHREOR#ECIN —R 473 ELET,

J0v9 RAM D /INTH—T 2R
FIFNIDT a7 RAM A T VAT —a FiET, X7+ —< AR EHRL
7= 5T,

B DTy 7 RAM ZVIT 47 B L+ 51572 RAM A4 XD 4 XST Tl Fh
B7e7 vy RAM ZVIT 47 B /NI B L5072 A v TV AV NMISER A,

/NELD RAM #8527 1y 7 V) —RTA L TIVARL T, R T7 +—~ 2 AT
725N ENILKBVET,

7y RAM VY — A% 70 K&~ razfE -4 E, /Mo RAM FHIicf#E
HTExET,

XST I8 — A /NID RAM A TVA R T, THA L R T —~ 2%
ELIHELET,

FEANE, /N D RAM 2o iR — R RO R 1 2 B R TLIEEW,

J0v49 RAM DT /N A( A {&
XST Tl =V T EHEDO T a7 RAM AL T VAT —a VR — RSN T ER AL

I)7$ﬁ,@4’/7 VAT —ar i3 5861, CORE Generator™ %4 AL T<

ZEMNIT. 55 8 Z=IFPGA Ol |22 B TLIEEN,

Jav%s RAM D E HHEIF
7ry 7 RAM OE )R ITIMA HZENTEET,
HIHIE (POWER) & B4 7 Sa THE FRE R i b By ho—E 2 E L 7,
RAM 2% AL (RAM_STYLE) #ll#) TA R —7 W2/ E7,
FRHZT 7747127257 0y RAM O EEH T Zea2FR BRIZLTWET,
WDEHRAE) ICOHBEHALET,
- HHOT Y RAM ZVIT 4T THEIT DL ENG LR AT
- 7uyZ RAM UV —ADA 3 — 7 VEREZFI F CE DMK A AT

1 >O7vyZ RAM ZVIT 4727 4o M T DR HE A ATY 1L, ZOHFEFE AL
THERITHVER A,
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BMOAR—TIL ADyY

Heim ik HAEY AL T VAT HDIZT 0y RAM ZUIT 47 1 D72 RIRIRFCA R —
TMZIRDINT BIMDOAR—=T N sy I PMERENET, ZOAR—T NV ayy 7L,
Kz A IRIAER S ET,

T HI

REIEDN —FFT
RAM 2Z AV (RAM_STYLE) #ill#1 & 3 25&, IRD 2 SO —FA 7 MEH TEET,
block_powerl
block_power2
block_powerl
DO ETHE S 2 HI
AEY FpEIZ Lo TE I HIEIE 5/ R
PRI F—< VAT HEV B
WDEHRT 75N DT v RAM 43 %175 15 %8 H
- RIp—<REM
- 7ayZ RAM AR—7 )V ayrE&iEl
block_power2
TR O ) % Il R
RAER DT —~ L ZEBED D D A RENEDHY
BIMDOATAR a7 B3 END A REMESHY
block_powerl &iZE7257 17 RAM 438 )5 15 %% A
- ROFETHGRE HAT) AL T VAT DO ERT vy RAM 77U
T A7 DI HI
- 7uyZ RAMAX—T N aly et N\LTT 7747727y RAM %
F/ANRICENZ S

- TIT4T T uvy RAM ST —REFHAHT O, v AT T Lo aYy
7 & VERK

block_power2 I, D XH G A ITHEHLET,
EHIEN ER B THLSGE
T T EHEOKELIIHAIBREELL ThHhEbRWVEVHGEE
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block_power1 & & T, block power2 M Lt &L

block_power2

D372V DE S % HI R

block_power1
HOMREETE I ZHI
AEY FEHEIZ L TE I HIEIT A
/INBR

IRT = VAT EOH B

BT HI

RAEHDNT o —~ 2 AEREN D 7]
REMESY

b7 vay s RAM 4381 57 %146

INTF—< A

TNV DT v RAM 43 E| ik
55 H

Zav 7 RAM 43 )51k

INEYD RAM OV R—AR UMD EH
XST TlI7 ey RAM IZ/NRIDAEY) A TVARLER A,
77 RAM VY —R&EiHK T 57201213, A 7T VARLET,
LEVMEIZIE, RO EDNEEBLET,
- FTNRAALRTFIY
- TRUVRBEMRERT —X U—F# (AT OPFEX)
- AFY BB (TRVAREERT —% U—F * 7 —4% U—K1ig)
fER SV RAM I RO RO DR-SN DL, 70y 7 RAM VY —RZA T
YA RESNLET,
FEROFEOLME FEXL, Tayy VY — RO RAM 3LV ROM 2R — 3
NsREIIC Ty U —RTA L FUA T BI21E. RAM 2Z AL (RAM_STYLE) %
FERHLTIZEN,

HERSNTz RAM O T OYJ RAM YY—RADA U TY AR

TINAR XY K RS x g
Spartan®-6 >= 127 U—F > 512 E'wh
Virtex®-6 >= 127 U—R > 512 Ewhk
7 series >= 127 U—N > 512 Ewh

JOvs RAM ADORNBEADYSE FSM OV R—R DA TY AR
XST TiX, 7uvZ RAM VY —R IR EZ AL TVANTEET,

- PeYyz

- FSM oy R—x2k

X, 7oy RAM ~Duayy 7D~y |5 R TLIESN,
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JAyY RAM )Y —XADEE

XST Tl&, EBICHEHAFIRE/R 7 1y RAM VY — 2% EBEBL T, TRAAITAH——
2T INIRNIDINILET,

- XST TIX, HHATREZR 7 a7 RAM VY — AN _RTEHESNA T REMEDR HY 3,

- BRAM ffi i %R (BRAM_UTILIZATION_RATIO) #l &2 H45L, 2nHn) Y — 2%
BB THRNWVEFOREBICLTELIENTEET,

HEsm S N7z RAM ~ 2736 U CE AT REZR EER D 7 v 7 RAM $1%. IR O ¥ %
BRAM O =& (BRAM_UTILIZATION_RATIO) Ti#BMIZE RSN - R SHF W
THREEINET,

l. AfAZ v —RLIc7 By ” RAM

2. RAM ZZ AL (RAM_STYLE) X TF ROM A% AL (ROM_STYLE) & L T
7'vy 7 RAM IZHRHI A T VA RS IL7Z RAM & ROM 22 R — 3Rk, XST T
. FOMOHEFH SN RAM 2 R —R b7 17 RAM Y —AA~D AT A
VRS, ZRHoflf N EH S ET,

3. BRAM ~purv7d~v 7 (BRAMMAP) 2 HLIzayy 7 E7213 FSM O~ v~
DFERD7 1y RAM

XST ®7' w27 RAM DT alr—al FiElX, 7avl AT IVAT—ar O KD
HeFm A 7 RAM IZHEH TE /MO RAM BT ASA AT > TORWE ST T ey s )
V=R A TV A RENDINCTEET,

FED 3 FIBIERENAT By RAM O & EF25ME Al g2 Y — 2% FEl>TLE
S5L. 7y RAM MERENTETCLENET, XSTIZ IFEALEDOHA . ZDXS
R ABmERREAELR WIS ET,

JAavs RAM D /\vyx2 4

XST 1%, /MDD 70 IR—F RAM %0 T, V%D RAM 27 0y 7 VY —R|TA
YTVARTELIIICLET,

29oODY LTIV IR—FRAM & 1 DDOF 27 /L BR—k RAM FIIFT 4 7NCA TUALRT
EFT, ZOBS . KFR—FTTrv s RAM OMBEIICEBISNDE S N EHRINET,

ZOESEIZ, B BRAM 2Sv% 7 (AUTO BRAM PACKING) CHIMIENET R, 7
TN TIE T AR —T TR TWET,
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& XILINXs % 7% HDL a—TA4V Y Fi

DE RAM D /INATSA4 Y

XST TIFEHY Y —RZA T VARESNTZ RAM 3 A T TA AL TEET,

- WYL ATUY ATV HBRMETT,

- ISATTAACDNEIZ, 7V T TRy T DIEAIL T LRERTT,

- FERONRTp—<rANMm ELET,

NATTA L AT =V HFANT HITIT

l. HDL Y—RA a—RTRERL A2 ZTLIRLE T,

2. TNHOLUAZ%E RAM ORIZEELET,

3. RAM RZ AL (RAM_STYLE) il )% pipe_distributed |{Zg& EL £7,
RATTAH | XST TR B FETENE T,

- EMEREERE KIS T DTS BE RN CAF DAT — U HE R L ET,

- LURE AT —UENEIEOK IV DI A 1L, HDL Advisor D Ay B—URNE
RENFET, ZOAVE—=VITE, BB ETIZHEWL DL I RY 2T =N
VBENPLR—FENET,

- LPRZSERBIEY N/ VYR Y RN EENTWDE, 47 RAM (331
TIALANMTEEE A,

- LPRFIZEE Y ME SR E ENTODEEIE. RAM 231 74 AL TEET,

RAM @ BHE HIl £9

RAM (2B 3 5l K1%, kD &RV TT,
- RAM #hiiH

-  RAM A& AL

- ROM HhiH

-  ROM RA&ZA )V

- BRAM fli =

- HE BRAM Ry

XST Ti&, 1 2711wy RAM FVIT 4 TNZA TV A MS NI HERR T & RAM (12
LOC BELW RLOC HIf&2EHTEET,

LOC BL U RLOC #I#91% NGC Ry R ARMIESNET,
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RAM DL R—Fk
XST bl RE G LHEFRS I RAM IZBT 28R E AL R — RS ET,

- PAX

- [k

- HEE 5

RAM DOF8i#IE, kD 2 DDOEEBE LIRS T E T,
1. HDL &K

HDL Y —Z a—RiZH AT BEENRBikSh £,

2. 7RV HDL &k
% RAM OAR VLD LV IE 72 AR K 3RS v, "I REZRY Y — R IZL - T, %
NHELE RAM VY —R AT VAT D0, 7 ay 7 RAM VY — 247
AR AN ESNET,

HEfmS 27 vy RAM Tl H RO IOV R —hEET,

RAM DL AR—k O%5 DAl

* HDL Synthesis *

Synthesizing Unit <rams 27>.
Found 16-bit register for signal <do>.
Found 128x16-bit dual-port <RAM Mram RAM> for signal <RAM>.
Summary:

inferred 1 RAM(s) .

inferred 16 D-type flip-flop(s).

Unit <rams_ 27> synthesized.

HDL Synthesis Report

Macro Statistics

# RAMs 1
128x16-bit dual-port RAM : 1
# Registers 1
16-bit register : 1
* Advanced HDL Synthesis *

Synthesizing (advanced) Unit <rams 27>.
INFO:Xst - The <RAM Mram RAM> will be implemented as a BLOCK RAM,

absorbing the following register(s): <do>
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HDL a—F 12T Fik

| ram_type | Block

| Port A

aspect ratio

128-word x 1l6-bit

mode read-first
clkA connected to signal <clk> rise
weA connected to signal <we> high
addrA connected to signal <waddr>
dia connected to signal <di>
| optimization | speed
| Port B \
aspect ratio 128-word x 1l6-bit
mode write-first
clkB connected to signal <clk> rise
enB connected to signal <re> high
addrB connected to signal <raddr>
doB connected to signal <do>
| optimization | speed
Unit <rams 27> synthesized (advanced).
Advanced HDL Synthesis Report
Macro Statistics
# RAMs 1
128x16-bit dual-port block RAM : 1

S8 RAM D /INATSA4 DL ER—F o5 D Fl

5ERAM 2234 7T A AT 5L TRV ZHDL SRk ar TIROIOICERESET,

Synthesizing (advanced) Unit <v_rams 22>.
Found pipelined ram on signal <n0006>:

- 1 pipeline level(s) found in a register on signal <n0006>.
Pushing register(s) into the ram macro.
INFO:Xst:2390 - HDL ADVISOR - You can improve the performance of the ram Mram RAM
by adding 1 register level(s) on output signal n0006.

Unit <v_rams_ 22> synthesized (advanced).

RAM ) a— K4l

To7 T —MERIZ, NILDIZ)Da—RFE2ZRLTITZEN,
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EREIFAHLAEL VS IL R—F RAM (528 RAM) @ VHDL a—K 4§

-- Single-Port RAM with Asynchronous Read (Distributed RAM)

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: HDL Coding Techniques/rams/rams 04.vhd

library ieee;
use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

entity rams 04 is

port (clk : in std logic;

we : in std logic;

a : in std logic vector (5 downto 0);

di : in std logic_vector (15 downto 0);
do : out std logic vector (15 downto 0));

end rams 04;

architecture syn of rams_04 is
type ram type is array (63 downto 0) of std logic vector (15 downto 0);
signal RAM : ram type;

begin

process (clk)

begin
if (clk’event and clk = ’1’) then
if (we = ’1’) then
RAM (conv_integer(a)) <= di;
end 1if;
end if;

end process;

do <= RAM(conv_integer(a));

end syn;
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FEREAZFEAELAET 27 )L R—k RAM (538 RAM) D Verilog 3— K4l

//

// Dual-Port RAM with Asynchronous Read (Distributed RAM)

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/rams/rams 09.v

//

module v_rams 09 (clk, we, a, dpra, di, spo, dpo);

input clk;

input we;

input [5:0] a;

input [5:0] dpra;

input [15:0] di;

output [15:0] spo;

output [15:0] dpo;

reg [15:0] ram [63:0];

always @ (posedge clk) begin
if (we)
ram[a] <= di;

end

assign spo ram[a];

assign dpo ram|[dpral;

endmodule
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Read-First E—RF DI >4 )L ;R—k T 0v% RAM 0 VHDL a—FK 4l

-- Single-Port Block RAM Read-First Mode

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: HDL Coding Techniques/rams/rams 01.vhd
library ieee;
use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

entity rams 01 is

port (clk : in std logic;
we : in std_logic;
en : in std_logic;

addr : in std logic vector (5 downto 0);
di : in std_logic_vector (15 downto 0);
do : out std logic vector (15 downto 0));

end rams 01;

architecture syn of rams 01 is
type ram type is array (63 downto 0) of std logic vector (15 downto 0);
signal RAM: ram type;

begin

process (clk)

begin
if clk’event and clk = ’1’ then
if en = 1’ then
if we = 1’ then
RAM (conv_integer (addr)) <= di;
end 1if;
do <= RAM(conv_integer (addr)) ;
end 1f;
end if;

end process;

end syn;
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B 1T E:

HDL a—F 12T Fik

//

// Single-Port Block RAM Read-First Mode

//

Read-First E—K D25 )L R—k T0Ov%S RAM @ Verilog 3— K45l

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: HDL Coding Techniques/rams/rams 01.v

//

module v_rams_ 01 (clk, en, we,

input
input
input
input
input
output
reg

reg

clk;

we;

en;

[5:0] addr;

[15:0] di;

[15:0] do;

[15:0] RAM [63:0];
[15:0] do;

always @ (posedge clk)

begin
if
beg

end

end

endmodule

(en
in

if

do

)

(we)
RAM[addr]<=di;
<= RAM[addr];

addr,

di,

do) ;
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Write—First E—F D >4 )L AR—k T 0v% RAM 0 VHDL a—FK 4l

-- Single-Port Block RAM Write-First Mode (recommended template)

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: HDL Coding Techniques/rams/rams_ 02a.vhd
library ieee;
use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

entity rams_02a is

port (clk : in std logic;
we : in std_logic;
en : in std_logic;
addr : in std logic vector (5 downto 0);
di : in std_logic_vector (15 downto 0);
do : out std logic vector (15 downto 0));

end rams 02a;

architecture syn of rams 02a is
type ram type is array (63 downto 0)
of std_logic_vector (15 downto 0);
signal RAM : ram type;
begin

process (clk)

begin
if clk’event and clk = ’1’ then
if en = 1’ then
if we = 1’ then
RAM (conv_integer (addr)) <= di;
do <= di;
else
do <= RAM( conv_integer (addr));
end if;
end if;
end if;

end process;

end syn;
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//

// Single-Port Block RAM Write-First Mode

//

Write—First E—F D25 )L IR—k T 0OY% RAM @ Verilog I— K4l

(recommended template)

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: HDL Coding Techniques/rams/rams 02a.v

//

module v_rams_02a
input clk;

input we;

input en;

(clk, we, en,

input [5:0] addr;
input [15:0] di;
output [15:0] do;
reg [15:0] RAM [63:0];
reg [15:0] do;
always @ (posedge clk)
begin
if (en)
begin
if (we)
begin
RAM[addr] <= di;
do <= di;
end
else
do <= RAM[addr];
end
end
endmodule

addr,

di,

do) ;
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No-Change E—F®D< >4 )L 7R—k T 045 RAM ) VHDL J—K 4

-- Single-Port Block RAM No-Change Mode

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

-- File: HDL Coding Techniques/rams/rams 03.vhd
library ieee;
use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

entity rams 03 is

port (clk : in std logic;
we : in std_logic;
en : in std_logic;

addr : in std logic vector (5 downto 0);
di : in std_logic_vector (15 downto 0);
do : out std logic vector (15 downto 0));

end rams 03;

architecture syn of rams 03 is
type ram type is array (63 downto 0) of std logic vector (15 downto 0);
signal RAM : ram type;

begin

process (clk)

begin
if clk’event and clk = ’1’ then
if en = 1’ then
if we = 1’ then
RAM (conv_integer (addr)) <= di;
else
do <= RAM( conv_integer (addr));
end 1if;
end 1f;
end if;

end process;

end syn;
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No—Change E—K®D <L >4 )L ;R—k T B0v%5 RAM O Verilog A—K |

//
// Single-Port Block RAM No-Change Mode
//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: HDL Coding Techniques/rams/rams 03.v
//

module v_rams_03 (clk, we, en, addr, di, do);

input clk;
input we;

input en;

input [5:0] addr;
input [15:0] di;
output [15:0] do;
reg [15:0] RAM [63:0];
reg [15:0] do;

always @ (posedge clk)

begin
if (en)
begin
if (we)
RAM[addr] <= di;
else
do <= RAM[addr];
end
end
endmodule

2 DODEFTAHR—IAHET 2T R—k TOYY RAM O VHDL 2—KR 4l

-- Dual-Port Block RAM with Two Write Ports

-- Correct Modelization with a Shared Variable

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

-- File: HDL Coding Techniques/rams/rams_16b.vhd

library IEEE;
use IEEE.std logic_1164.all;
use IEEE.std logic unsigned.all;

entity rams 16b is

port(clka : in std logic;
clkb : in std logic;
ena : in std logic;
enb : in std logic;
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wea : in std logic;

web : in std logic;

addra : in std logic_vector (6 downto 0);
addrb : in std logic_vector (6 downto 0);
dia : in std logic_vector (15 downto 0);
dib : in std logic_vector (15 downto 0);
doa : out std logic_vector (15 downto 0);
dob : out std logic_vector (15 downto 0));

end rams_1l6b;

architecture syn of rams 16b is
type ram type is array (127 downto 0) of std logic vector (15 downto 0);
shared variable RAM : ram type;

begin

process (CLKA)
begin
if CLKA’event and CLKA = ’'1’ then
if ENA = ’1’ then
DOA <= RAM(conv_integer (ADDRA)) ;

if WEA = ’1’ then
RAM (conv_integer (ADDRA)) := DIA;
end 1if;
end 1if;

end if;

end process;

process (CLKB)
begin
if CLKB’event and CLKB = ’'1’ then
if ENB = "1’ then
DOB <= RAM(conv_integer (ADDRB)) ;
if WEB = '1’ then
RAM (conv_integer (ADDRB)) := DIB;
end if;
end if;
end if;

end process;

end syn;
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2 DNEZFAAR—EDHBT1TIL R—k TAOY%S RAM @ Verilog 23— K45l

//

// Dual-Port Block RAM with Two Write Ports

!/

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: HDL Coding Techniques/rams/rams 16.v

//

module v_rams_16 (clka,clkb,ena,enb,wea,web,addra,addrb,dia,dib,doa,dob) ;

input clka,clkb,ena,enb,wea,web;

input [5:0] addra,addrb;

input [15:0] dia,dib;
output [15:0] doa,dob;
reg [15:0] ram [63:0];
reg [15:0] doa,dob;

always @ (posedge clka) begin

if (ena)
begin
if (wea)

ram[addra] <= dia;
doa <= ram[addra];
end

end

always @ (posedge clkb) begin

if (enb)
begin
if (web)

ram[addrb] <= dib;
dob <= ram[addrb];
end

end

endmodule
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)yl gEE T — 2 AfET0YY RAM @ VHDL a—K 4l

-- Block RAM with Resettable Data Output

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: HDL Coding Techniques/rams/rams_ 18.vhd
library ieee;
use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

entity rams 18 is

port (clk : in std logic;
en : in std_logic;
we : in std_logic;
rst : in std logic;
addr : in std logic vector (6 downto 0);
di : in std_logic_vector (15 downto 0);
do : out std logic vector (15 downto 0));

end rams 18;

architecture syn of rams_18 is
type ram type is array (127 downto 0) of std logic vector (15 downto 0);
signal ram : ram type;

begin

process (clk)

begin
if clk’event and clk = ’1’ then
if en = ’1’ then -- optional enable
if we = 1’ then -- write enable
ram(conv_integer (addr)) <= di;
end 1if;
if rst = ’1’ then -- optional reset

do <= (others => ’'0");
else
do <= ram(conv_integer (addr));
end if;
end if;
end if;

end process;

end syn;
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)ty ARER T —AH AFET 0 YY RAM O Verilog 23— R4l

// Block RAM with Resettable Data Output

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: HDL Coding Techniques/rams/rams 18.v

//

module v_rams_18 (clk, en, we, rst, addr,

di, do);

’

input clk;
input en;
input we;
input rst;
input [6:0] addr;
input [15:0] di;
output [15:0] do;
reg [15:0] ram [127:0];
reg [15:0] do;
always @ (posedge clk)
begin
if (en) // optional enable
begin
if (we) // write enable
ram[addr] <= di;
if (rst) // optional reset
do <= 16’b0000111100001101;
else
do <= ram[addr];
end
end
endmodule

FTLavOHALDREHHE TOyS RAM @ VHDL a—R 4l

-- Block RAM with Optional Output Registers

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

-- File: HDL Coding Techniques/rams/rams_19.vhd

library IEEE;

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC_UNSIGNED.ALL;

entity rams_ 19 is
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port (clkl, clk2 : in std _logic;
we, enl, en2 : in std logic;
addrl : in std logic vector (5 downto 0);
addr2 : in std logic vector (5 downto 0);
di : in std logic vector (15 downto 0);
resl : out std logic vector (15 downto 0);
res?2 : out std logic vector (15 downto 0));

end rams_19;

architecture beh of rams_19 is
type ram type is array (63 downto 0) of std logic vector (15 downto 0);
signal ram : ram type;
signal dol : std logic vector (15 downto 0);
signal do2 : std logic vector (15 downto 0);
begin

process (clkl)
begin
if rising edge(clkl) then
if we = 1’ then
ram(conv_integer (addrl)) <= di;
end 1if;
dol <= ram(conv_integer (addrl));
end if;

end process;

process (clk2)
begin
if rising_edge(clk2) then
do2 <= ram(conv_integer (addr2));
end if;

end process;

process (clkl)
begin
if rising edge(clkl) then
if enl = ’1’ then
resl <= dol;
end if;
end if;

end process;

process (clk2)
begin
if rising edge(clk2) then
if en2 = ’1’ then
res2 <= do2;
end 1if;
end if;

end process;
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end beh;
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//

// Block RAM with Optional Output Registers

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/rams/rams 19.v

//

module v_rams_19 (clkl, clk2, we, enl, en2, addrl, addr2, di, resl, res2);

input clkl;

input clk2;

input we, enl, en2;
input [6:0] addrl;
input [6:0] addr2;
input [15:0] di;
output [15:0] resl;
output [15:0] res2;

reg [15:0] resl;
reg [15:0] res2;
reg [15:0] RAM [127:0];
reg [15:0] dol;
reg [15:0] do2;

always @ (posedge clkl)
begin
if (we == 1'bl)
RAM[addrl] <= di;
dol <= RAM[addrl];

end

always @ (posedge clk2)
begin
do2 <= RAM[addr2];

end

always @ (posedge clkl)
begin
if (enl == 1’Dbl)
resl <= dol;

end

always @ (posedge clk2)

begin
if (en2 == 1'bl)
res?2 <= do2;
end
endmodule
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-- Initializing Block RAM (Single-Port Block RAM)

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: HDL Coding Techniques/rams/rams_ 20a.vhd

library ieee;

use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

entity rams_20a is
port (clk : in std logic;
we : in std_logic;
addr : in std_logic_vector (5 downto 0);
di : in std_logic_vector (19 downto 0);
do : out std logic vector (19 downto 0));

end rams_ 20a;
architecture syn of rams 20a is

type ram type is array (63 downto 0) of std logic vector (19 downto 0);

signal RAM : ram type:= (X"0200A", X"00300", X"08101", X"04000", X"08601", X"0233A",
X"00300", X"08602", X"02310", X"0203B", X"08300", X"04002",
X"08201", X"00500", X"04001", X"02500", X"00340", X"00241",
X"04002", X"08300", X"08201"™, X"00500", X"08101", X"00602",
X"04003", X"0241E", X"00301", X"00102", X"02122", X"02021",
X"00301", X"00102", X"02222", X"04001", X"00342", X"0232B",
X"00900", X"00302", X"00102", X"04002", X"00900", xX"08201",
X"02023", X"00303", X"02433", X"00301", X"04004", x"00301",
X"00102", X"02137", X"02036", X"00301", X"00102", X"02237",
X"04004", X"00304", X"04040", X"02500", X"02500", X"02500",
X"0030D", X"02341", X"08201", X"0400D");

begin

process (clk)
begin
if rising edge(clk) then
if we = 71’ then
RAM (conv_integer (addr)) <= di;
end if;
do <= RAM(conv_integer (addr));
end if;

end process;

end syn;
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70Oy RAM (U5 )L iR—k T 0Ovs RAM) D #EIE D Verilog 3— K45l

//
// Initializing Block RAM (Single-Port Block RAM)
//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/rams/rams 20a.v
//
module v_rams_20a (clk, we, addr, di, do);

input clk;

input we;

input [5:0] addr;

input [19:0] di;

output [19:0] do;

reg [19:0] ram [63:0];
reg [19:0] do;

initial begin
ram[63] = 20"h0200A; ram([62] = 20'h00300; ram[61] = 20"h08101;
ram[60] = 20"h04000; ram([59] = 20’h08601; ram[58] = 20"h0233A;
ram[57] = 20"h00300; ram([56] = 20'h08602; ram[55] = 20’h02310;
ram[54] = 20’h0203B; ram([53] = 20'h08300; ram[52] = 20"h04002;

ram[51] = 207h08201; ram[50] = 20’h00500; ram[49] = 20’h04001;
ram[48] = 20"h02500; ram([47] = 20"h00340; ram[46] = 20"h00241;
ram[45] = 20"h04002; ram([44] = 20"h08300; ram[43] = 20’h08201;
ram[42] = 207h00500; ram[41] = 20’h08101; ram[40] = 20"h00602;
ram[39] = 20’h04003; ram[38] = 20’'h0241E; ram[37] = 20"h00301;
ram([36] = 207h00102; ram[35] = 20'h02122; ram[34] = 20"h02021;
ram[33] = 207h00301; ram[32] = 20’h00102; ram[31] = 20"'h02222;
ram[30] = 207h04001; ram[29] = 20’'h00342; ram[28] = 20’h0232B;
ram[27] = 207h00900; ram[26] = 20’h00302; ram[25] = 20"'h00102;
ram[24] = 20’h04002; ram[23] = 20'h00900; ram([22] = 20’h08201;
ram[21] = 20’h02023; ram[20] = 20'h00303; ram[19] = 20'h02433;
ram[18] = 20’h00301; ram[1l7] = 20’h04004; ram[16] = 20"h00301;
ram[15] = 20’h00102; ram[14] = 20'h02137; ram[13] = 20"h02036;
ram[12] = 207h00301; ram[11l] = 20’h00102; ram[10] = 20"h02237;
ram[9] = 207h04004; ram[8] = 20'h00304; ram[7] = 20"h04040;
ram[6] = 207h02500; ram[5] = 20"h02500; ram[4] = 20"h02500;
ram([3] = 207h0030D; ram[2] = 20'h02341; ram[l] = 20"h08201;
ram[0] = 20"7h0400D;
end

always @ (posedge clk)
begin
if (we)
ram[addr] <= di;
do <= ram[addr];

end
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endmodule

NET—R T7AILHLDTAYY RAM O #E{ED VHDL a—K 4l

-- Initializing Block RAM from external data file

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: HDL Coding Techniques/rams/rams_20c.vhd
library ieee;

use ieee.std logic 1164.all;

use ieee.std logic unsigned.all;

use std.textio.all;

entity rams 20c is

port(clk : in std logic;
we : in std logic;
addr : in std _logic_vector (5 downto 0);
din : in std logic_vector (31 downto 0);

dout : out std logic_vector (31 downto 0));

end rams_20c;

architecture syn of rams_20c is

type RamType is array(0 to 63) of bit vector (31 downto 0);

impure function InitRamFromFile (RamFileName : in string)
FILE RamFile : text is in RamFileName;
variable RamFileLine : line;
variable RAM : RamType;

begin

for I in RamType’range loop
readline (RamFile, RamFileLine);
read (RamFileLine, RAM(I));

end loop;

return RAM;

end function;

signal RAM : RamType := InitRamFromFile ("rams 20c.data");

begin

process (clk)
begin
if clk’event and clk = "1’ then
if we = 71’ then
RAM (conv_integer (addr)) <= to bitvector(din);

end 1if;

return RamType is
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dout <= to_stdlogicvector (RAM(conv_integer (addr))) ;
end if;
end process;
end syn;
NET—R T7AILDDTOY%H RAM D HEIE D Verilog 3—FK 45l
//

// Initializing Block RAM from external data file

// Binary data

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: HDL Coding Techniques/rams/rams 20c.v

//

module v_rams_20c (clk, we, addr, din, dout);

input clk;

input we;

input [5:0] addr;

input [31:0] din;

output [31:0] dout;

reg [31:0] ram [0:63];
reg [31:0] dout;

initial

begin
// $readmemb ("rams 20c.data",ram, O,
Sreadmemb ("rams 20c.data", ram);

end

always @ (posedge clk)
begin
if (we)
ram[addr] <= din;
dout <= ram[addr];

end

endmodule

63);
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-- Pipeline distributed RAM

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: HDL Coding Techniques/rams/rams_ 22.vhd

library ieee;

use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

entity rams 22 is
port (clk : in std logic;
we : in std_logic;
addr : in std_logic_vector (8 downto 0);
di : in std logic vector (3 downto 0);
do : out std logic vector (3 downto 0));

end rams 22;
architecture syn of rams 22 is
type ram type is array (511 downto 0) of std logic vector (3 downto 0);
signal RAM : ram type;
signal pipe reg: std logic vector (3 downto 0);
attribute ram style: string;
attribute ram style of RAM: signal is "pipe distributed";

begin

process (clk)

begin
if clk’event and clk = ’1’ then
if we = ’1’ then
RAM (conv_integer (addr)) <= di;
else
pipe _reg <= RAM( conv_integer (addr)) ;
end if;
do <= pipe_ reg;
end if;

end process;

end syn;
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INAT A4S T=52 8 RAM O Verilog 23— 15|

//

// Pipeline distributed RAM

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/rams/rams 22.v

//

module v_rams_22 (clk, we, addr, di, do);

input clk;
input we;
input [8:0] addr;
input [3:0] di;
output [3:0] do;

(*ram style="pipe distributed"¥*)

reg [3:0] RAM [511:07;
reg [3:0] do;
reg [3:0] pipe reg;

always @ (posedge clk)
begin
if (we)
RAM[addr] <= di;
else

pipe reg <= RAM[addr];

do <= pipe reg;

end

endmodule
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ROM ) HDL O—F&E2 b A%

L LEH AEY (ROM) 12, HDL 38R EA L VAT —ar DA TR, SV F LTIk
A AEY (RAM) EFEBILTWET, XST TliX, 7 ryZ RAM VY — A2 )7L U AZ O}

VW2 ROM A FUANTEET,

ROM o) 5%
ROM DFEMICIE, KN EENET,
ROM o F.3k
FLH LT 7 EADLR

ROM O gt
ROM DFERITIE, R EENET,
P77 A ILDSD ROM D 358 I 3A I
VHDL T@® ROM D itk
Verilog T ROM D itab

NERT7AILINDD ROM DA IAH

NIRRT —H T ANIE ROM ONEE FGiAHAIATrE RO IRV FET,
- HDL Y—RA a—RFE0a "I TH MDY

- ROM 7 — & D AR AT MR ME D Y

ZEHNT . TN T — 2 774/ TO RAM OFIHINAE DI E 1 2SR L TR,

VHDL T® ROM M &2 iRk

VHDL T ROM %3 4A11E. IRICHEI L ERHVE T,

lsignal | &2 AL $£9°,

ZHIZED, IROWTDI~D ROM DAL TIVA T —2a & E4,

- LUTVUY—XA
- JnayZ RAMUJYV—2A

ROM A% AL (ROM_STYLE) F£7-1Z RAM Z% A /L (RAM_STYLE) #l#9%1

L ROM DAL FVA T —arZHlflc&xEd,

EMAR—XEE D VHDL a—F 4|

type rom type is array (0 to 127) of std logic_vector (19 downto 0);
constant ROM : rom type:= (

X"0200A", X"00300", X"08101", X"04000", X"08601"™, X"0233A", X"00300",
X"02310", X"0203B", X"08300", X"04002", X"08201", X"00500", X"04001",

()

X"04078", Xx"01110", X"02500", X"02500", X"0030D"™, X"02341", X"08201",

X"08602",
X"02500",

X"0410D"

i

(il

BFIHT5
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EEA—XEE® VHDL a—K 4l

type rom type is array (0 to 127) of std logic_vector (19 downto 0);

signal ROM : rom type:= (
X"0200A", X"00300", X"08101", X"04000", X"08601", X"0233A", X"00300", X"08602",
X"02310", X"0203B", X"08300", X"04002", X"08201", X"00500", X"04001", X"02500",
()

X"04078", X"01110", X"02500", X"02500", X"0O30D", X"02341", X"08201", X"0410D"
Verilog T ROM O it ikt
ROM [, Verilog TIIFI#E 7T oy 7 &AL TRtk TE£9,
Verilog Tix VHDL © X512, 1 3T 1 FANZPIH LT 52813 TEET A,
KT RUVAEE VT INZETLILERIHDET,

YHIJ Oy Y iRk E - ROM @ Verilog 3— K45l

reg [15:0] rom [15:01];

initial begin

rom[0] = 16"b0011111100000010;
rom[l] = 16"b0000000100001001;
rom[2] = 16"b0001000000111000;
rom[3] = 16"b0000000000000000;
rom[4] = 16"b1100001010011000;
rom[5] = 16"b0000000000000000;
rom[6] = 16"b0000000110000000;
rom[7] = 16"b0111111111110000;
rom[8] = 16"b0010000010001001;
rom[9] = 16"b0101010101011000;
rom[10] = 16"b1111111010101010;
rom[1l1l] = 16"b0000000000000000;
rom[12] = 16"b1110000000001000;
rom[13] = 16"b0000000110001010;
rom[14] = 16"b0110011100010000;
rom[15] = 16"b0000100010000000;

end
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case XZ{EFHLT= ROM M Verilog aA— K45l
ROM [, case XX if-elseif 5 X &F HL CRRik +52 &b TEET,

input [3:0] addr

output reg [15:0] data;

always @ (posedge clk) begin

if (en)
case (addr)
4'Hb0000: data <=
4'b0001: data <=
4'pb0010: data <=
4'pb0011: data <=
4'pb0100: data <=
4'pb0101: data <=
4'pb0110: data <=
4"p0111: data <=
4’p1000: data <=
4’p1001: data <=
4’b1010: data <=
4"p1011: data <=
4’p1100: data <=
4’b1101: data <=
4’b1110: data <=
4'pb1111: data <=
endcase
end
MAHELT I ERAD R

16"h200A;
16"h0300;
16"h8101;
16"h4000;
16"h8601;
16"h233A;
16"h0300;
16"h8602;
167h2222;
16"h4001;
16"h0342;
16"h232B;
16"h0900;
16"h0302;
16"h0102;
16"h4002;

ROM ~D 7 7® A%, RAM ~DOT7 7 ALFC LR TEES,

ZAHBLT7IEREFEMR L= VHDL a—FK 4|

conv_integer ZE#A %4 € L 7= IEEE std_logic_unsigned /Xy — %4 A E LT

Y4 . VHDL ST R D EHc20Ed,

signal addr

std logic vector (ADDR WIDTH-1 downto O0);
do <= ROM( conv_integer (addr));

SAHLT7 U ERAEER LT Verilog a—F 4

P 7 27T ROM ZiRib L7-354 (Verilog YV —R a—RCitbLi=T — & {FHH 45
M, FINIAN T —H 77 ANDDEt ARIANTES A, Verilog 8 SCUIR D X2V FET,

do <= ROM[addr];

F771%. Tcase XEFEHLZ ROM Oz —R ] | D XHIT case XEFEHALET,
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ROM DA T) A FT—S 3>
WUNCFR S ROM 7 a7 RAM UV —R A TVAL R TEAL XST TS
N7=BEIE, 171y 7 RAM O b AT 7 | T LR RIS S n 4,

T 7 VD XST OPTE M % EEXTHI12E, RAM A¥ AL (RAM_STYLE) Tid72
<. ROM =% AL (ROM_STYLE) Z{# FHL %7,

ROM AZA/VOFET, 5 9 T[T AUHH ) 2B L TIZE0,
ROM DAL T VAT —a DFEMNNT., 8 8 = IFPGA Ol | 25 L TSV,

ROM ) B8 & &l %9

ROM AZ AL

ROM DL HR—

WDOLHR—NMEL, ROM 23 HDL AR I E D IR SN =0%E "L T\ ET, ROM &7
7 RAM VY — AT VAT D038 903 %, W72 RN TEDNEIDITHESN T,
T RN Z HDL A RIS ESNET,

ROM L 7R— k151

* HDL Synthesis *

Synthesizing Unit <roms signal>.
Found 20-bit register for signal <data>.
Found 128x20-bit ROM for signal <n0024>.
Summary:

inferred 1 ROM(s) .

inferred 20 D-type flip-flop(s).

Unit <roms_signal> synthesized.

HDL Synthesis Report

Macro Statistics
# ROMs

128x20-bit ROM
# Registers

[

20-bit register

* Advanced HDL Synthesis *

Synthesizing (advanced) Unit <roms signal>.

INFO:Xst - The ROM <Mrom ROM> will be implemented as a read-only BLOCK RAM,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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HDL a—F 12T Fik

absorbing the register: <data>.

INFO:Xst - The RAM <Mrom ROM> will be implemented as BLOCK RAM

| ram_type | Block

| Port A

| aspect ratio | 128-word x 20-bit

| mode | write-first

| clka | connected to signal <clk>
| enA | connected to signal <en>

| welh | connected to internal node
| addrA | connected to signal <addr>
| diA | connected to internal node
| doA | connected to signal <data>
| optimization | speed

Unit <roms_signal> synthesized

(advanced) .

Advanced HDL Synthesis Report

Macro Statistics

# RAMs

128x20-bit single-port block RAM

ROM ) a—K 4

Ty 7T —MERIZ. NIILDIZ Oa—RflzZ L TTZS0,

FEEFEALE ROM ) VHDL O—FK 44l

-- Description of a ROM with a VHDL constant

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

-- File: HDL Coding Techniques/rams/roms_constant.vhd

library ieee;

use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

entity roms constant
port (clk : in

en : in

addr : in

data : out

end roms constant;

is
std logic;
std logic;

std logic vector (6 downto 0);

std logic vector (19 downto 0));

XST A —H— HAK (Virtex—6. Spartan-6, 7 <1)—X T/INA X A)
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& XILINXe

architecture syn of roms_constant is

type rom type is
constant ROM :
X"0200A",
X"02310", X"0203B",
X"00340", X"00241",
X"04003",
X"02222"™, xX"04001",
X"00900", X"08201",
X"oo0102",
X"04040", X"02500",
X"0200A",
X"02310", X"0203B",
X"00340"™, xX"00241",
X"04003",
X"02222"™, X"04001",
X"00900", X"08201",
X"oo102",
X"04078", x"01110",
) i
begin
process (clk)
begin
if
if (en =
data
end 1f;
end if;

end process;

X"0241E",

X"02137",

X"00300",

X"0241E",

X"02137",

(clk’event and clk =

array (0 to 127) of std logic vector (19 downto 0);

rom_type:= (
X"00300",

X"08101", X"04000", X"08601", X"0233A", X"00300", X"08602",
X"08300", X"04002", X"08201", X"00500", X"04001", X"02500",
X"04002", X"08300", X"08201", X"00500", X"08101", X"00602",
X"00301", X"00102", X"02122", X"02021", X"00301", X"00102",
X"00342", X"0232B", X"00900", X"00302", X"00102", X"04002",
X"02023", X"00303", X"02433", X"00301", X"04004", X"00301",
X"02036", X"00301", X"00102", X"02237", X"04004", X"00304",
X"02500", X"02500", X"0030D", X"02341", X"08201", X"0400D",
X"08101", X"04000", X"08601", X"0233A", X"00300", X"08602",
X"08300", X"04002", X"08201", X"00500", X"04001", X"02500",
X"04112", X"08300", X"08201", X"00500", X"08101", X"00602",
X"00301", X"00102", X"02122", X"02021", X"00301", X"00102",
X"00342", X"0232B", X"00870", X"00302", X"00102", X"04002",
X"02023", X"00303", X"02433", X"00301", X"04004", X"00301",
X"FF036", X"00301", X"00102", X"10237", X"04934", X"00304",
X"02500", X"02500", X"0030D", X"02341", X"08201", X"0410D"

"1’) then

’1") then

<= ROM(conv_integer (addr));

end syn;
70v%Y RAM JY—RZHERALT= ROM O Verilog 3— K4l

//
// ROMs Using Block RAM Resources.
// Verilog code for a ROM with registered output (template 1)
//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL Coding Techniques/rams/rams 2la.v
//
module v_rams_2la (clk, en, addr, data);

input clk;

input en;

input [5:0] addr;

output reg [19:0] data;

312
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always @ (posedge clk) begin
if (en)
case (addr)
6’b000000: data <= 20’h0200A; 6’b100000: data <= 20'h02222;
6’b000001: data <= 20’h00300; 6’b100001: data <= 20'h04001;
6’b000010: data <= 20'h08101; 6’pb100010: data <= 20'h00342;
6’b000011: data <= 20'h04000; 6’b100011: data <= 20’h0232B;
6’b000100: data <= 20'h08601; 6’0100100: data <= 20'h00900;
6’b000101: data <= 20"h0233A; 6’0100101: data <= 20'h00302;
6’b000110: data <= 20’h00300; 6’p100110: data <= 20’h00102;
6’b000111: data <= 20'h08602; 6’0100111: data <= 20'h04002;
6’b001000: data <= 20'h02310; 6’0101000: data <= 20'h00900;
6’b001001: data <= 20’h0203B; 6’b101001: data <= 20'h08201;
6’b001010: data <= 20'h08300; 6’0101010: data <= 20'h02023;
6’b001011: data <= 20'h04002; 6’0101011: data <= 20'h00303;
6’b001100: data <= 20'h08201; 6’0101100: data <= 20'h02433;
6’b001101: data <= 20’h00500; 6’b101101: data <= 20'h00301;
6’b001110: data <= 20’h04001; 6’b101110: data <= 20'h04004;
6’b001111: data <= 20’h02500; 6’b101111: data <= 20'h00301;
6’b010000: data <= 20’h00340; 6’b110000: data <= 20'h00102;
6’b010001: data <= 20"'h00241; 6’b110001: data <= 20'h02137;
6’b010010: data <= 20"h04002; 6’b110010: data <= 20'h02036;
6’b010011: data <= 20"’h08300; 6’b110011: data <= 20'h00301;
6’b010100: data <= 20"h08201; 6’b110100: data <= 20'h00102;
6’pb010101: data <= 20"h00500; 6’b110101: data <= 20'h02237;
6’b010110: data <= 20'h08101; 6’b110110: data <= 20'h04004;
6’b010111: data <= 20"'h00602; 6’b110111: data <= 20'h00304;
6’b011000: data <= 20"h04003; 6’b111000: data <= 20'h04040;
6’b011001: data <= 20’'h0241E; 6’b111001: data <= 20'h02500;
6’b011010: data <= 20"h00301; 6’b111010: data <= 20'h02500;
6’b011011: data <= 20"h00102; 6’b111011: data <= 20'h02500;
6’b011100: data <= 20'h02122; 6’b111100: data <= 20’h0030D;
6’b011101: data <= 20'h02021; 6’b111101: data <= 20'h02341;
6’b011110: data <= 20'h00301; 6’b111110: data <= 20’h08201;
6’b011111: data <= 20'h00102; 6’b111111: data <= 20'h0400D;
endcase
end
endmodule

Fa7 I iR—k ROM ) VHDL a—FK |

-- A dual-port ROM

-- Implementation on LUT or BRAM controlled with a ram style constraint

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: HDL_Coding_ Techniques/rams/roms_dualport.vhd

XST 2—H— HHAK (Virtex-6., Spartan-6, 7 ) —X T /N4 A FA)
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library ieee;
use ieee.std logic_1164.all;

use ieee.std logic_unsigned.all;

entity roms dualport is
port (clk : in std logic;
ena, enb : in std_logic;
addra, addrb : in std logic_vector (5 downto 0);
dataa, datab : out std logic_vector (19 downto 0));

end roms dualport;

architecture behavioral of roms_dualport is

type rom type is array (63 downto 0) of std logic vector (19 downto 0);

signal ROM : rom type:= (X"0200A"™, X"00300", X"08101", X"04000", X"08601", X"0233A",
X"00300", X"08602", X"02310", X"0203B", X"08300", X"04002",
X"08201", X"00500", X"04001", X"02500", X"00340", X"00241",
X"04002", X"08300", X"08201", X"00500", X"08101", X"00602",
X"04003", X"0241g", X"00301", X"00102", X"02122"™, X"02021",
X"00301", X"00102"™, X"02222", X"04001", X"00342"™, X"0232B",
X"00900", X"00302", X"00102", X"04002", X"00900"™, X"08201",
X"02023", X"00303", X"02433", X"00301", X"04004"™, X"00301",
X"00102", X"02137", X"02036", X"00301", X"00102"™, X"02237",
X"04004", X"00304", X"04040", X"02500", X"02500", X"02500",
X"0030D", X"02341", X"08201", X"0400D");

-- attribute ram style : string;

-- attribute ram style of ROM : signal is "distributed";

begin

process (clk)
begin
if rising edge(clk) then
if (ena = ’"1’) then
dataa <= ROM(conv_integer (addra));
end if;
end if;

end process;

process (clk)
begin
if rising edge(clk) then
if (enb = ’1’) then
datab <= ROM(conv_integer (addrb));
end if;
end if;

end process;

end behavioral;

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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T I7E: HDL O—TFTU 5 Fi&

FSM QarR—x2k

FSM @) £

XST \ZiE, WO I RSBV ET,

- [AH FSM 2> R — > R H O HE i 6e

- RE(LBEICAEDEZE LIV FSM 2 a—F 7 ANTTY
¥, a—HF—MBE O a—F 4 HEMETEAIOICLTEET,
FSM #itH1E, 7 74V CTA R —T W75 TWVET,

FSM O 2471235121k, FSM H 8l (FSM_ext) 2 AL £,

XST Tlt, A—=7HEI—Y =D )5 D FSM (HRAT—h =2 0) BHR—h&
nE,

FSM IZiZ, RS E L ET,
- AT—hLTURH

- WAT—hE%

i B %K

HDL a—T 429 Fi%

AEIZE ST, D HDL 22— Rk FIEOWF A BRI TEET,

WD HDL a—F 4 7 iEERME T 5L IR FATREIZRD £,

- ERbHARTRVET,

- XST T FSM Zi8ik T DR RE N I KIRICHEH SN ET,

Fik 1

FSM @ 3 ¢ XRTOaryR—R e 1 DOER 7Tt AE7-1% always 72w 7T

UL ET,

k2

L. AR 7 m e AEL always 7 0y TRAT —h LY RAZERAT — N E — (1T
FRBUY =S

2. BloMAEEDLETavAFE1T always 7 oy TH AT AR L F9,

JiiE 3

1. JER vt AxE£713 always 72y 7 TCAT —h LY AZZEH R LUET,

2. BIOMAELE T AEIT always 7 2y TRAT— MRS S H 1B %A —
iR L E T,

4

1. JEXR S atv2E1T always 7 0y 7 CATF—h LY ZZE TR LET,

2. ODOOMAADLET v AEIT always 7 07 TRAT — MEEETR L ET,
3. 2 OHODOBOMAE DT T avAE1T always 7 ry 7 TH A BEEE TR LET,

=
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S —TOUBEVL—T TIUERYANT FSM DK

Next RESET—
State R:;ai‘;teer F(zsz:‘t)iuotn Outputs
Inputs —e——= i
P Function CLOCK—]
Only for Mealy Machine X8993

3on7OtR JOyoEREL- FSM O F

Next RESET —
State State Outp}:t — Outputs
Inputs Functi Register Function
unction CLOCK
Only for Mealy Machine
PROCESS 1 PROCESS 2 PROCESS 3

X8987

AT—h LT RA
VY NEIF AT =T 7 27— fREL T, FSM 2k ¥ £7,
AT =R UVRZX, FFEEDAT —MIx U CIERBIE TR By b C&EET,
FSM o6, RIS Aty h ey r2 B8 L E7,

VHDL TORT—kF L REMIETE
VHDL Tif, A7 —h LU AZ R EFEHAL CTIRETEET,
FEEHETRY

RS

L

AT —h LURZT KD IS BRI TR E L9,
integer
bit_vector

std_logic_vector

IR
I TRCOAE.RDOSHHAT —MEZ G LIRS ZERLET,
2. AF—h LIVRIEFIFERAFENLTCESLET,

type state type is (statel, state2, state3, stateid);
signal state : state type;

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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Verilog TORAT—kF LY RADIETE

Verilog TOAT —hk LIRAFDHEAT L IROWNT NSV ET,

- BB

- EEFHLNNTA—LZ—DEvh

parameter [3:0]

sl = 4’0001,
s2 = 4'p0010,
s3 = 4’0100,

s4 = 4'b1000;
reg [3:0] state;

INHDONRTA—F—F BARHZAT—h 2oa— R FEZETIOEHETXET,

RAT—rDHER
RAT —MmBERUL, RO I IR TEET,
- JER T avRICEREE, F0T
- O AEDE T AR
BOMAEDETBEAD R T AT 4 UANMTIL, B EENET,
- AT—MEH
- F_XTOFSM /)

LR —FHIT, case XEERALIZHDTYT, ZOBRE ., BELIZXITHAED R
T —Mg =TT,

ERAEERAT—F
XST TI, ZAARATHEZR (unreachable) 27— M@ &AL, EAUZ DWW TLUAR—RSILE T,

FSM O H 7
LY AZ D NTORWH T, IkOWTF s CriikSivE T,
- MAEDbETaER
- [REIRRALER AR A ST
LOARENTAE ., BER T e AN TRATOLERHVET,

FSM O A #3

I//X&%jl\jﬂéj\jj i W'Ll-”m 77%1%FHL'C;:E Lii’k
W E B ITIER 7ot A THRASIET,

ATF—hk Toa—KF%
XST \ZIE, SFESF il b BE FSM ¥ — T sz a— R FiERE
NTWET,

AT —h T a— R FEERINTAI121E, FSM = a—R 5EOFEE (FSM_ENCODING)
ZERLET,

ML, B9 mIT ALK | 2B L TIIZE N,
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BE#jAT—F T>a—F
& FSM [CHiliZp =y a—R 7YX LN HEHNIOERS N E T,

JVRyk A7—k T2a—F
FTIFNNDZ A =T 4T HETT,
WA I LY BB AN T DRI AL ET,
% FSM A7 —NMIa—RoO{E v BRASHET,
BEAT—=NMZ 1 2OT7Vy T T7ay P2 HLIEAT = LY RZEA L TYARLET,
- 1207yl FAINVT 1 DOAT—h LI RAADIRNT h—hSET,
- 2ODAT—IHTEBTLLEITL, 2 DO YD HBEINFEDVET,

JL4 A7—hk T2a3—F
HGELTZ 2 DOAT—RH T, 1 EYRLMEINEDYEE A,
DIV SAE RO b —FIZ# LTV ET,
AP =RV F /MR A ET,

T 7V 77y PO WEAT —h L AZ AL T IANTBEXFEHT L0
EREOLET,

BHHEZMADT-OIMEATEET,

a9k RF—k T2a—F

AT —=MEBBLOT )T 7ay T O ER/PRICLET, NS —Fa—T A
v —a Nl oSN TWVET,

TV7 il AL T OBRICE L TUVET,

oavyy AF—k Ta—FkK

T A AT —h Zoa—RERIEE. DIED7RNE VNV SAE G T AT —h < AL CVVET,

=) AF—h Ta—F
RWRRERAILET,
ZNHDNRADAT — MRS D= — % 2 DB LET,
AT — OB A A e/ NRICIZ £ T,

Speedl RA7—k Ta—F
A — R LIz BTV ET,
AF—h LY RFOE NI FSM 1Tk > TRV ET N, @5 FSM 27— Mk
DL EL<RDET,

A—H¥—XT—hT2a—F

a—F = ME DT a—FFiEE HDL 77 AL CHRIETEET,
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A—H— XF—h T2a—FDH

AT =R LD RAPFNFERNIE S TRl S D & RO IS TR0 ET,
FlRl e a2 —5 47 (ENUM_ENCODING) % L TR A DAV %
Y CTET,
2—P— A7 —h 2 a—T 4T EBRIRLTXST (IZa—H —Da—F 47 LI
IO B LET,

J0vY9 RAM )Y —XAD FSM AV R—R MDA TY AR
FSM 2L R — R MEIAGAZA O oI T IVA RS ET,
- ATAAaYYI V=AM HEMZ D121, FSM 2 R —3R 37 a2/ RAM
WA T VA NENDIOIZTRELET,
- PFSM aviR—xo a7 mys RAMIZA Y TVAL T BE . KD FSM a2 7R — %
VRO T p— U AEPEIE X E T,

AFGAA AT I DAL T VAT —a wiRIRT DI, FSM AX A Vil # % L
TIROWT I EEIRLES,

- TIFNNATIAT—ay

- 7uyZ RAM AT VAT —ay

ZOHIFNAEH TEDMEIL, kDEBVTT,

- lut (74N

—  bram

XST T uwZ RAM ~~ FSM BA L T VAR TEIRWEAIEL, IROWT 5
TSihvET,

- AT =R IIURARTAR D IIIA T IANENET,

- TRARVAHDL AR TEERAy -V RNEREINET,

CORET, BE FSMIZIERBIV Y MR E ENTNDHERAELET,

FSM Dt—7 AT A F—3>

T —7 FSM TH AL, SESFRFERHVETN, BEERY Va—alib A,
AL TVA T =gy ANTTURBDHENIR DI ar B A&,

mx 18 1k

BELIZ FEAE DT T r—var CEREREINDET 7o —F HiETT, 1TEAL
DT TV — g N IERESN A TEELE T, oL AUk Ty 7ty (SEU)
RN —Ri =T — N RIR CTEELRENRAETAZLIEHVEE A,

XST Tik, 7 74V TR S TRk S E T,

- ERAFEERAT —b GRELAT — AT — O )

- M#ETIEBoYYs

wIEGIZED AT —h w2 v DAL T VAT =g TIRBFETENET,
- RO T ALV —ARERAESND

- EEREE T — ARSI ND
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B E 1k O [B] &

TV —arOHRIZiE, Y7 25— CRATHAREMENHOBEN B B A
AR CTEIRWAER SR TEMET 2L 0NRBVET, 2OV 7T 7V r—a il
REfLIXmEEEA,

TINEDY TR =TT, EITRDOWT DK THRAELTWET,
- PR
- FoT RN —IUNeOT VT 7R

AT —h =Tl Y7 2T —RRRICERIMSE T, AT —h <~ ud, ARSI
JUORIERAT —NMIEFEINLE, BEEEICIRDIZENTERLRVET, ZDT-
O, INHOTT—&RHL, U —TXAIORBEOLGE . R RER AT —MNT
L CHIBRSNDARETIEHVER A,

B ERET AT, B—T A FIA T —ar B EHLET, XST Tlid, 27—
k= U THRPFEITTEDINCH oYy 7B ERLET,

- REREBBZRHTD
- BRI IANY AT —NMIRD

XST TlE, T 74NV TRy N A7 =B A NRY ZAT7—hELTERIRENET, VY
r 2F—FMEH TERWEAIE, XU —T 7 AT — I RERENET, E—7
H 3 27— (SAFE_RECOVERY _STATE) #il#1& i {4 2L, FEBHTHEDI S
WY A7 —h e EFRTEET,

DRy Toa—T4V G VS NAFY) Toa—FT42Y

NAFY AT —h moa—T 7 5E @ IR =iy TLA7RE) 2t A
THE AT —F LU RK IO TV T Tay T TA T IARNENET, TRy h
TaA—F 4T TR, IVEL DTV T 7ay T (B AT —hZ 82 1 D) 23l
AENFET, ZhICID AT —h LI RAFZEEST A TN AU Ty 'k
(SEU) OFE AT D rRethE i m<ia £,

ZDIH AT RAEIIHVET N, Vohyh ma—F 4 ZIZE0 R0 o Ra U agH]
BNRHVET, NITHBER 2720 T, TXTOV7 IV Bk =7 —NHEICKE
TEFET, VI N vk T—RRERORERERNHDLE, AT —F v U NEIZ
RIEBRAT—RMIRVET, XST D=7 A TVAT—2ar alulxFHAT5HE,
oI5z T =St MERLY I ANA—SET,

FZDNAF) a—F 4 T DAT—h v ONIVT BT 1 T, ZOEE. v
TN Bk 27— 12X, AT —h =R T RIS AW E LB e AT — MR E
T ANRAT —MEN 2 ODXREZFOHE | TXTOAREMEOH LT —ROENFZ)
2T —MIKHELET, Y7 T IX IS DI RE R A AR LET, %S, [\
BTIIARERBEENBELLZIEDBREEIN T, AT —h = U RNEOBE DAT —
N o= R A TODRWREI DB RSNV EE A, ZOXS7e T X ATHIHE
NTWRNY A I TEARWATREERHD E T,
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JHhN)RERT—F

AT —h = OBE OMEAT —RIR OB NY 27— e ERL TEBLZE

EREDLET,

UIANVREAT — e EFRT HE IRNFEITTEET,

- AT—h=IUMWT I AR Ty b (SEU) IZEEBEINLTWANED
MERELET,

- EFEEICETTT AR EOIMEE EITLET, FEOEMEIZIE., [BIEDOY
’Eyl\ifdilﬂﬁﬁéﬂjjﬂf\@Uﬁ/*\WﬁﬁE@7§7ﬁ§é\iﬂiﬂ”o

WRELTZAT —h VDR EFEITTDHDLEDRWGA IO A, ilE OEEAT —

SNHEBEYI ANV THREIZH EE A,

- A OFERYDERINE DO —BFHRR I O W TIE R E 155, 720X

- YI7bhZT7—DBIKEDEEEEITTD

FSM —2 42T ) AT —32 0 VHDL a—FK 4

-- Finite State Machine Safe Implementation VHDL Coding Example

-- One-hot encoding

-= Recovery-only state

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
-- File: HDL_Coding Techniques/state machines/safe fsm.vhd

library ieee;

use ieee.std logic_1164.all;
entity safe fsm is
port (
clk : in std logic;
rst : in std logic;
: in  std logic vector (3 downto 0);
d : in  std logic vector (3 downto 0);
: out std logic_vector (3 downto 0));
end safe fsm;

architecture behavioral of safe fsm is

type state t is ( idle, state0, statel, state2, recovery );

signal state, next state : state t;

attribute fsm encoding : string;

attribute fsm encoding of state : signal is "one-hot";
attribute safe implementation : string;

attribute safe implementation of state : signal is "yes";
attribute safe recovery state : string;

attribute safe recovery state of state : signal is "recovery";
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begin

process (clk)
begin
if rising edge(clk) then
if rst = ’1’ then
state <= idle;
else
state <= next state;
end if;
end if;

end process;

process (state, c, d)

begin

next_state <= state;

case state is
when idle =>
if ¢(0) = "1’ then
next state <= state0;
end if;

g <= "0000";

when state0 =>
if ¢(0) = ’1" and c(l) = "1’ then
next state <= statel;
end if;

q <= d;

when statel =>
next state <= state2;

g <= "1100";

when state2 =>

if c(1) = 0" then
next state <= statel;

elsif c(2) = "1’ then
next state <= state2;

elsif c(3) = '1" then
next state <= idle;

end 1if;

g <= "0101";

when recovery =>
next state <= state0;
g <= "1111";
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end case;

end process;

end behavioral;

//

FSM £—2 421 AT —232 M Verilog Hik—

Verilog (ZITZAER AR 720D T, FSM B —7 A F VAT — 50 Verilog $r8—h
. VHDL K& HilfR2 HY £,

WAL . ROART—bh v v DAL T VAT —varOa—F 47 TARTAUIC
BED IO L TLIZEWY,

VB a—F ) AT T U F B TR E’J&:?ﬁﬁbiﬁ“o
& AT —MENENICKIL Ca—NEXHEICERZLET,
¢ [SM = a—REHiEOFETE (FSM_ENCODING) % User I ELET,

AT —h = DFLIR THE AT VLI localparam F7213 ‘define 2 HL , IF
NFERAT— e VR THRELET,

Verilog JBITEFRE TIZT VRN S R TE 7202, U NNT 27 —MEZ RO
‘ﬁ_hﬁ ;/\‘_‘]\ :_]\Tuaibi‘@‘o

¢ EMEXCTEHSEXTIERETD, 20T
® KOa—KEIDIHT ‘define ZfE T2

FSM £—27 42T YA T—232 M Verilog A—FK

// Finite State Machine Safe Implementation Verilog Coding Example

// One-hot encoding

// Recovery-only state

//
// Download:

ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip

// File: HDL_Coding_Techniques/state machines/safe_ fsm.v

//

module v_safe fsm

input
input
input
input

output reg

localparam
idle
stateO
statel
state2

recovery

clk;

rst;

[4:0]

5'b00001,
5"b00010,
5"b00100,
5"b01000,
5"b10000;

(clk, rst, c, d, q9);

‘define recovery attr val "10000"
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(* fsm_encoding = "user",

safe implementation = "yes",

safe_recovery state = ‘recovery attr val ¥)

// alternatively: safe_recovery state = "10000" *)
reg [4:0] state;
reg [4:0] next state;

always @ (posedge clk)

begin
if (rst)
state <= idle;
else
state <= next state;
end

always @ (*)

begin

next_state <= state;

case (state)

idle: begin
if (c[0]
next state <= state0;
q <= 4'b0000;

end

stateO: begin
if (c[0] && c[1])
next state <= statel;
g <= d;

end

statel: begin
next state <= state2;
q <= 4'b1100;

end

state2: begin
if (~c[1]
next state <= statel;
else
if (cl2])
next state <= state2;
else
if (c[3])
next state <= idle;
q <= 4'b0101;
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end

recovery: begin
next state <= state0;
q <= 4'bl1111;

end
default: begin
next state <= recovery;
q <= 4'blll1l;
end
endcase

end

endmodule
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FSM D B 32 1| £9

FSM A #hfh
FSM 2% A L

FSM > a2 —R H{EORE
FIFR o a— RN Rk
=T A TVAT—ay
=7 UH Y 27—k

FSM QL AHR—k

XST ®oaZ" 77 AMIZi%, FSM 2 iR— R b a—R FIEIZOWTIRD ISR —k
ShE,

FSM @ L 7R— I

* HDL Synthesis *

Synthesizing Unit <fsm 1>.
Found 1-bit register for signal <outp>.
Found 2-bit register for signal <state>.

Found finite state machine <FSM 0> for signal <state>.

| States | 4 \
| Transitions | 5

| Inputs | 1 |
| Outputs | 2

| Clock | clk (rising edge)

| Reset | reset (positive)

| Reset type | asynchronous

| Reset State | sl

| Power Up State | sl

| Encoding | gray

| Implementation | LUT

Summary:

inferred 1 D-type flip-flop(s).
inferred 1 Finite State Machine(s).

Unit <fsm 1> synthesized.

HDL Synthesis Report

Macro Statistics

# Registers 1
1-bit register 01
# FSMs : 1
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* Advanced HDL Synthesis *

Advanced HDL Synthesis Report

Macro Statistics

# FSMs

# Registers
Flip-Flops

# FSMs

[ =R S S

* Low Level Synthesis *

Optimizing FSM <state> on signal <state[l:2]> with gray encoding.

State | Encoding

sl | 00
52 [ 11
s3 | 01
s4 | 10

FSM )a—K 4l

Ty T —MEBRIZ, NILOIZ ) Oa—RFlEs R TLIEE,
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1 D2D7AOEAXTFSM #&2ak L1= VHDL a—FK 4|

-- State Machine described with a single process

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: HDL Coding Techniques/state _machines/state machines_1.vhd

library IEEE;
use IEEE.std logic_1164.all;

entity fsm 1 is
port ( clk, reset, x1 : IN std logic;
outp : OUT std_logic);
end entity;

architecture behavioral of fsm 1 is
type state type is (sl,s2,s3,s4);
signal state : state type ;

begin

process (clk)
begin
if rising edge(clk) then
if (reset ='1’) then
state <= sl;

outp <= "1’;

else
case state is
when sl => 1if x1='1’ then
state <= s2;
outp <= '1’;
else
state <= s3;
outp <= '0’;
end if;
when s2 => state <= s4; outp <= '0';
when s3 => state <= s4; outp <= '0';
when s4 => state <= sl; outp <= '1';
end case;
end 1if;
end if;

end process;
end behavioral;

3 DM always FAyI%FFERHLT= FSM O Verilog 3—F 5l

//
// State Machine with three always blocks.
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//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL_Coding Techniques/state machines/state_machines_3.v
//
module v_fsm 3 (clk, reset, x1, outp);
input clk, reset, x1;
output outp;
reg outp;
reg [1:0] state;
reg [1:0] next state;

parameter sl = 2’b00; parameter s2 = 2'b01;
2'bl0; parameter s4 = 2'bll;

parameter s3

initial begin
state = 2'b00;

end

always @ (posedge clk or posedge reset)
begin

if (reset) state <= sl;

else state <= next state;

end

always @(state or x1)
begin
case (state)

sl: if (x1==1'bl)

next state = s2;
else
next state = s3;
s2: next state = s4;
s3: next state = s4;
s4: next state = sl;

endcase

end

always @ (state)
begin
case (state)
sl: outp = 1'bl;
s2: outp = 1'bl;
s3: outp = 1'b0;
s4: outp = 1’'b0;
endcase

end

endmodule
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T390 RyHO R

FWANTIE, IRTHARREN T EDIF £7213 NGC 77 AN EEDHIENTEET,
- Ay -V

- [EIEMTXAN =7 4 H—

- ZOMOTIF A NS T

INGDED 22— NVEERVDOT VA NBEEMIT DL, A AZ v Z— T 5
VB NRBHYET,

- HDLY—Ra—RIZTIF97 ROTADA L AZ v T—ayZEHALET,

- A RF Y T RSNV R ARMT XST TR EN T, Fi&k D BALRy
FNIAMZIEENET,

- FL TSI RITADA AR — g IR R ET AL RRETT,
ZDAVAR L =503 NGC 77 ANVICERIBR IS E T,

T WAL Ty ® Register Transfer Level (RTL) 7 /LB L EDIF *v kU AL

NHLIGEDNHVET,

- RTL ET/WEI a2l —ya Al A TEEEAN, Rl R X247 Hl%
ERT 5L, 20 RTL 2—FRE2 AR LRNWT, 7 Tv 7 Ry ZABERTH LD
ICRETEET,

- EDIF Ry hJ AR, NGDBuild (Z£#) (2 A mINT=T VA B EA TS
nET,

THAL T T9I R I RAZTDHE, ZDOT AL DIZNDAL AR AL T T Ry
ANZIRVET, ZOALARZ L ATHIERRET DL, TOT AR ES N TV
RIS ET,

FEHIE. RES L TIZEN,

- [HRATAR]

- 10 BT R

-  VHDL 3L Verilog S8 B~=a7T /L

T35 Ry X0 EEH$Y

Ry I A BZAT

BOX_TYPE 1ZF AR FVITFT 4T AL AR T— T B0 4 5657,
ZOHMKIZE T BRI, [TAAR TVIT 4T OV R—F 2B TLTEE N,
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N — N [o]

T299 Ry IADLHR—k
VHDL Dx=FRL —a YT T Ry JADA LV AR v =322 T
DX A=V NRRENET,
WARNING:HDLCompiler:89 - "example.vhd" Line 15. <my bbox>
remains a black-box since it has no binding entity.
Verilog D ZIRL —2 g T T T Ry T ADA L AR Y T—2a DT
WDIH I A= BRRREINET,

WARNING:HDLCompiler:1498 - "example.v" Line 27: Empty module
<v_my block> remains a black box.

I T W TAD Ry A 24T (BOX_TYPE) #5426 H 5L ES T
DA XST TR N FEITSINET,

- {HIKIE DS black box F721X primitive THIVIX, 7T 7 R 7 AT B A —
N RRENEH A,

- HIFIMEDS user black box DA Y TATL AL NDA LV AZ L T—q T 0|2
DL A= NERENFET,

Synthesizing Unit <my top>. Set property "box type =
user black box" for instance <my inst>. Unit <my top >
synthesized.

T5v9 RyHZXDa—K4H|

Ty7 T —MERIE, IO 0a—Flz2RLTZEn,
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594 Ry XD VHDL a— K4l

-- Black Box

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: HDL_Coding Techniques/black_box/black box 1.vhd

library ieee;

use ieee.std logic_1164.all;

entity black box 1 is
port(DI_1, DI 2 : in std logic;
DOUT : out std logic);
end black box 1;

architecture archi of black box 1 is
component my block
port (Il : in std logic;
I2 : in std logic;
O : out std logic);
end component;
begin

inst: my block port map (I1=>DI_1,I2=>DI_2,0=>DOUT) ;

end archi;
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TS99 Ry XD Verilog I— K

//
// Black Box
//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: HDL_Coding Techniques/black_box/black_box 1.v
//
module v_my block (inl, in2, dout);
input inl, in2;
output dout;

endmodule

module v_black box 1 (DI_1, DI_2, DOUT);
input DI 1, DI 2;
output DOUT;

v_my block inst (
.in1(DI_1),
.in2(DI_2),
.dout (DOUT) ) ;

endmodule
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FPGA D 1L

THRL L DERT . XST TIIRBEITSNET,

. TAA 77 V=A% LT, & VHDL =747 4 F£721% Verilog 22—V %
Bl xiz<y 7 L ChemibLE9,

2. Ju— Vs T LT YA RkEbLET,
FEANIX, 56 12 FEIFPGA il (XA 7 LIS 1SR T &N,
TALL VA RO H 11X NGC Ry hIAR 77 AL TH,

JOvs RAM ADQASYyHINDITYS

T YA DT NAAMWNELZ2 WG AT, — S oYy 72 RKEHO 7 ay 7 RAM IZREE L
F9, XST TIE. 7uv7 RAM [T E T 5a 0y 2% BB EN VWO THEELT
IEEW, HBEEDITIE, XST ICEIfMmA T HDLENHYET,

. RTL RO —EEMOREE 7 a2y 707wy 7 RAM WIZELE TELIOIToHELET,

2. HDL =—RF7=1% XST Constraint File (XCF) 77 A /L DWW A CEHEE, BRAM ~D 1
Vv 7D~y (BRAMMAP) fil#1Z 5l OFEE 7 vy ZICBREL £,
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JOv4 RAM D&
Ty RAM IZA FVA SN0y 71, IRDEMEZTTZL T DULENRHET,
- FTRTOHEAIDBLIAZEZNTHLHICT S,

- TuavIlEOARIEDTEALIVAZDL~YLIL 1 DT, ZNBIEH IV oA
L35,

- TRTOMDL T AERE UHIEIE 52 R,

- WALV REZREEY By ME SRR,

- Ty TF Y = RRPRITA AT = Ny T 7R E ENRN,

- PR SICKEEP flf) &2 EH L Ty,

7ayY RAM ~ORY w7 D~y T iE, TR~V GBS TEITSNET, MR
KHKETTDE ROAYE—URERENET,

Entity <logic_bram 1> mapped on BRAM.

EFREOREMEN 1 D THRSNANG AL, nYy 237 nyZ RAM IZRy 7 ERT,
BEAy =V LZOB AN RINET,

INFO:Xst:1789 - Unable to map block <no logic_bram> on BRAM.

Output FF <RES> must have a synchronous reset.

BT ZR 1 DOT HyY RAM FVIT 4 7ICELE TERWGEAE, 0T my s
RAM M S E T,

2y 72avyT DA TIYADT—30 HARSAY

CLB 7Uy 7 7nay 7 Tyl b e By DM T NEDEFA L TVARINDZ L1372
R0EL,

By UYMW GG Te7 )y 77y TR HEN S S XST TITRDFETSNET,
- kBybBIOVEYROZ =T VAR

- BlovedyraERk

- EREIEy R By B EGSNDE RDESRTT — Ayt —VRERENET,

INHOIMANT, 207V 7 7ay TR MR EINDD, TWT NARA 77D T VIT 4
T AVAF Y =g A =y N BRI AL AINET,

I5— Ayt—o D4l

ERROR: XST:#### - This design infers one or more latches or
registers with both an active asynchronous set and reset. In the
Virtex®-6 and Spartan®-6 architectures this behavior creates a
sub-optimal circuit in area, power and performance. To synthesis
an optimal implementation it is highly recommended to either
remove one set or reset or make the function synchronous. To
override this error set ?retarget active async set reset option
to yes.
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LURADIERBIZEE-IT) YR
LA I ERIBICER T E3) By T 500%, AV T A TARALATHR—=MIZI T
FI ROHIZIVHELRES N EE A,
HHEy hD~y 7 RNRLDE A 2RV ET,

RDIHREE DT RAA VY — ADNARBEREIX RN LBy FEZIZV By R TX
FH A,

- 7By Z RAM 2R —3R b
- DSP7wmvs
INHEDTNAR VY —=R%& IR EEIZV By T 58 ROIITRVET,
- DY —REFHTERIARDET,
Fx
- UY—AREEICa 74X 2l —arE3naeienETd,

Xilinx HEFE E 18
Lo2L2 I ERIMIICEY N/ Uy LW
A EE AL ET,

a—T 4T HARTA L TL A EIERMIC By hERIZV By M TAMERH DY
AE. FEFR ISR ~ZE 1 (ASYNC_TO_SYNC) flR A2 HLES, Ziicky. R
o/ U IPEHTEDLCRDET,

- FERHISFEH~DZEH (ASYNC_TO_SYNC) BNEETADL, HHRFEHLDL

CAZDIHTT,
- AVAFVE—RENT T Ty I ELER A,
oV Nl N W =70y 7 7ay P idEd TEER AL

- kyhUEBYNOW T EEL Ty Tay T FUIT 47 ILES/ FERBICE DS
T TE R TVET,

- XST TI3FERBY v bEHRMEy hOM G2 a7 )y 77 ny TRES S ET,

TEXBMREY, By b BL OBy vly 7% HLARNWTZEW, 72ET, FIHNEE
ERL RO — L Ve i 35708 ZOMOIANB LKL TT Tk
RHET, HBEBVORRIZTEAZERHVET,

IV oay T FIIT 4T Drays Ax—T ), By ML TNIEIZT Y
747 High TitbLE9, HIASIEZT 7747 Low IZ38iR 5L, Ao /3—H—n
oI KVBIE DR T = ANELET,
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% 8 E : FPGA DR EL

20y TRy IDIEAZY
IV 7Ty T OVFAIL T EE, ROT=DIZT7 VT 7y 7T BT YT O E
EEETLFIETT,
- R SR HIE
- rayUE kA B
TV 77y T DYVEAITNET 7 ANV CT A AT =T W75 TOET,
FHA EAET = IEEINE A, AT BIEOHRERSNET,

IEARMEBLVHEARMDI) YT IAYTD)EZAIDY
NES 7V 7 7ay FDOVEAIL T
- LUTOANDTZVyTT7uy7 Dyt i T1L o077 )y77ay X ICBEHLET,
- WEIETVY T Ty T OB ET,
WHMDOT7)y T Tay T DIZAILT
- LUTOHIO 1 207V 7 7ay 7w NS0Ty 7 7ay 7Oty MIBEILET,
- WEIETVy T Tay T O (GEIZEo TENRY) A ET,

IEAMELVFEFRADIT)yT 70T D)EZAZIUT DY

DRAZY J)yFooyT | LE EE® &
JE 5 17 vk AT e )
W5 1A IS ) ok AT

Jo—/nN)Lx#Et
TV 7 T7ay T OVAAIL 7137 a— Vb O —ETHY,
ENO AL TIELFUHKNNEEINET,
TV T 70y T DIVZAITIIA LTIV AZ N TT,
VEAI T OFERIFASNIZ TV T Ty T WEAIL 7 & LT 5720 ICFOFRT
i) (IEJ7 18 E72 338 07 1) [ BSN5AbH0ET,
WONWTNNOEE, 7V T 7ay 7 OVEAIL T O LAMEIELET,
- FALTHIKIR TSNS G E
- FAVTRENLL B ELRWES

2w 7ayTDAytE—
BV T 7uy T RBEISND S RERTAYE—UNFIRSNET,
DTV T T7ay THEFBROT Yy T T7ry 74,
ZDT7Vy T Ty T DOYEAIL T BIETF mEW TR OEHLTHLH
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2y FoayT R4 DOFIER
TV 77y T DIVFIAIL T, IROIHBRGE T FEITINERT A,
[OB=TRUE 7' a /X7 g€ sni=7 Vo7 7ay 23V 2 A i3S E8 A,

IV Tuy 7 (F-TH11EB) 1238 — 7 (KEEP) 7 u/ "5 A RRESN TV IHEE
WZVEF MO 7V F7ay FOIXAIL T IR AELER A

V7 7ay 7 (FRIEZATMES) 12%F —7 (KEEP) 787 4 NR ESNTWBAHE
WX W HO7 )y T 7ay S OVEAIL T IIFAELE A

AVAR V2= ENTT VT Tay 1 E, AVAZ V= ENTETVIT 4T D
i {t (OPTIMIZE_PRIMITIVES) 28 yes IR ESNTWABESICOLBEISNET,

TV T T7ay AL AVAF Y T — RSN T VIT 47 DA AL
(OPTIMIZE_PRIMITIVES) 78 yes D¥BINZD I, A AR T— R E B TVIT 4 7 [
TREEXNET,

set & reset AW T7 w7 ay M IIBEISUER A,

2)yT7o0vTDIEAIU T DA E
TV T 7y T DYEAIL T EHNT D120 ROFIFKZEHLET,
LR [ B
BADOT7Vy T Tay T AT — DK E)

Kk DAT =T DOBHE)

I)7HNFRELEEESEDAE—FR&i#EE
AT A A (LUT-FF ~<7) Offi F 28 (SLICE_UTILIZATION_RATIO)HIKIZ 1%, Yk D 570 ik
NHHET,
~7ufEE I E SV ET A,
TR EEAZTY T OHIBEEELIEGA T, 2RO T —< 2 2255
EHlEcxEd,
T VITILEIRLIZT SA R P AZXD 100% IR TSN TNET,
R VAPV ST K (-2 D= BN
- MEINIEZVT R EEIOE L0 E | XST TIRELIZZ U T ZHIEL L5 &
Lij—o
- R VT R ENICINED S XST TIEAAI T i b TERW0NED
MINF 2o &N, FDOV ) a—2ar N THIFIOELEIGERK L TWARNS
IMMERBINET,

TRLRILOERDOLAR—R 1 (100%)

Found area constraint ratio of 100 (+ 5) on block tge, actual
ratio is 102. Optimizing block tge> to meet ratio 100 (+ 5) of
1536 slices Area constraint is met for block tge>, final ratio is
95.
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ZOUVR—=MITIE, RPRSHLTVET,
TV THFKI D —7 > ME 100% (25 E
KEEDT ANAAE N RO HAN OV 7 BEFIT 102%
XST AZ KV i (b 23 AT S0, 95% (ZHI T

TERLARILDERDLAR—RF 2 (70%)

Found area constraint ratio of 70 (+ 5) on block fpga hm, actual
ratio is 64. Optimizing block fpga hm> to meet ratio 70 (+ 5) of
1536 slices : WARNING:Xst - Area constraint could not be met for
block tge>, final ratio is 94

ZOVR =M TIE, PRSI TVET,
TITHK D H —5 o ME 70% (5% E
TUTHIFI DL — 7 NI 7= S TR0
TIYTHI O =5 bl ZENTE RV A XST TIRRBETINET,
- HAVTEGEATICEO ) T IR A BE LT,
- FAIL~LV DA R E ETL e e R IR S A R L £,

XST Tl T HIKI DX =7 o " aililo T ZENTERNST=D T, IROEE Ay —
MNERINET,

WARNING:Xst - Area constraint could not be met for block tge>,
final ratio is 94

(+5) 1X, =T HIK DI K~ —V v &2 RLET,

- TUTHRAE =S XST TR B EI TSN ET,

- ZUTHREGICBWTERSNIE YT EEEO I T EDZEN 5% LT OHA
¢ FOERSNTETITREZRLOOFAIL T BN ETSIET,
¢ MR IT IV a—arNEOFBPEEBZ RN ET,

TRLARILDERDLAR—RF 3 (55%)

Found area constraint ratio of 55 (+ 5) on block fpga hm, actual
ratio is 64. Optimizing block fpga hm> to meet ratio 55 (+ 5) of
1536 slices : Area constraint is met for block fpga hm>, final
ratio is 60.

ZOVR—=MITIE, RPIRENTVET,
TUTHIKIDFZ—7 > ML 55% (TR E
XST Tix 60% Rk
V7 EEAIZB W TESRSNI- ) T EEEEO I T LD 78 5% LL T O5A
- XST CiE=U 7 Hlf =S o LS E T,
- ERLBEORE#ELTHOENDHERF SN DL ET,
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BEYY—REEEEDENL

HEHIZ) Y — AR EEIN2WIHTT 5121, AT A A (LUT-FF 7)) i f 2
(SLICE_UTILIZATION_RATIO) I -1 ¥ EL£7,

274 (LUT-FF ~<7) {8 FH =& (SLICE_UTILIZATION_RATIO) (X4 ED 7 vy 712
AT&EET,

WONTNNEIRETEET,
- AFARAXFEIE LUT-FF X7 OHa st
~  TAARTHHARERYY — ARG O — R T — Y

AT N)AT—23 1
XST IER DT XRTOAL T VAT —arilfiz NGC )7 7 A ZFak L ET,
- HDL Y—2 a—F
- XCF (F AV 7 A7 7 A V)
XST (X, IROWTNNDIZDIZ 77— AT KEEP 7’037 1 2 L £,
- K777 UM

A

pil
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FINAR TYSTAT DHR—F
XST Tk, AV TR THNRAR TYIT 47 % HDL YV — R 2 —RICEEA A v m—]
T&EET,
AV ALY = "SI T VIT 4 T, RO IR HY £,
- UNISIM A7 ZYTar _A L5
- XST T A BT REL ETEESNRN
- XST THR#ESHL, D NGC Ry N ANTHE H /[ HEIC/2 %

AV AR 2= ENT=TVIT 47 O i b (OPTIMIZE _PRIMITIVES) ill 0% % 1 3~
HE XSTITEYVDOTF A edelcA 2B m— " EN=TVIT o7 b Lo s
LET, FEAEDTIIT AT IIHAI T RN EGEENDD T, XST TRHRM2H
AT RVT v OEIELINEITTEDIITRET,

XST Tld. RAM O IO BEMR TVIT AT DALV AZ L 2— g B HICT A0
|2, UniMacro 747 7V H AR —hS I TWET,

FEMIE. [FA47T) AR 2B L TS0,

BHEFERALEZTVITAODER
B LD AR CEBTIITATbHYET,

INYIT7— RBAT

@A T DNy 77 —%EHT 51205, Sy 77— ZA7 (BUFFER_TYPE) 2R DT 4
MZEALET,

B DTTAL<D 1/0
WHELE &

Ny T7—= ZATHIREER DL, N7 7—=BRASH NI TEET,

/0 $R#&

[/O ## IOSTANDARD) #l#) & H 3 2L, /O ZVIT 4712 1/0 BEEEV Y THZ L
MNTEET,

WOFTIE, 1/0 A—RZ PCI33.5 1/0 kK ZHEL TOET,

// synthesis attribute IOSTANDARD of inl is PCI33 5
TIST4TETS9Y RyHU R

TVIT 4T OV R—NE, TTv7 Ry AOBEEITFESNTNET,

TIvI Ry ADFEML, [FSM O —7 A TVA T —var |25 RUTESN,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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TUST4ITBLVTIvY Ry XD H
ZOBITIE, TIvI R ZADY R = T VIT 4T DEWERL TOET,

e 21X, THFAUAT MUXES SV TV a— LR EFENTWAHELET, MUXFS
2= =077 riar Tuy I THLGAELT AV T A TNARX TIIT 4T T
HOGRENDHVET,

XST THOZDEY 2— L OUHEIZB W TRELA AT Z2WIIINTT 2720 Ry A X7
(BOX_TYPE) #il#1% MUXF5 O R —RMNESICRETDADLENHVET,

BOX_TYPE % MUXF5 IZERET A% A . IROMEEHEHALET,
- primitive F72(% black_box

FDOEY 2= WVETAVTA T NRAR TVIT 4T LU TRELE N, 2T 40 X
ADWE AR LN ZDTVIT AT DINFGA—F— ) MEHEINET,

- user_black_box
V2 MIT TvI Ry RALL TSN ET,

user_black_box DA FIEV AV T A FTISAA TVIT 4T DLFINFE AL, XST
TN FEITINET,

- EAOARNCAER
- BE B — Uk ER

72&Z21E MUX5 23 MUXSL IZEHENDE IRDEHREEE Ay — PR R IRE
nWET,

WARNING:Xst:79 - Model ’'muxf5’ has different
characteristics in destination library WARNING:Xst:80 -
Model name has been changed to "muxfbl’

R 7 A ZATF (BOX_TYPE) 7 MUXF5 IZRESNTWARWEES ., 207 ayJida—
P—E 7oy sl L TS ET,

user_black_box DZFEF AV T A T NNAR TVIT 4T DL FINEI LA 1L, XST
TN EITINET,

- BEAOAANIER
- BEAE—-UVERTR
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TFINARTYSTA4TDSA4TZY)

VHDL BX W Verilog DF7A T ZVEFEHTDHE, WAV TR TINAR TIIT 4T DAV AR

vim—varyNE#ELTEET,
INSDITATININI AV TA FARAZ FYITA T OEENT R TEENEFT,
LA R — M Ry I A Z AT (BOX TYPE) #0838 X TWET,
INHDIAT IV EEDT- AT, Ry I A XA (BOXTYPE) Z = — % — 31
THLEITIHVEE A,

VHDL DT /INAR TYITF4TDS4A4T3)

HDL Y —Z a2— R /w4 — veomponents Zff L C UNISIM A4 7 V& B =S
LET,

library unisim;
use unisim.vcomponents.all;

HDL V—Z 2 —R|Z. kD XST A Ah—/L F AL IZRIZEFNTWET,

vhdl\src\ unisims\unisims_vcomp.vhd

Verilog DT INAR SA4TS)
Verilog D34, UNISIM T4 7 FURBLNEHa L SA LS TNET, XST T, 20541
TIVNTF AN T ENET,

TINAR TYETFATDAVRE O T—23Y
TNARTVIT AT oA A 2— T 58T, Y=V v7 (VHDL) BLUVRTA—H—
(Verilog) \IZ KXFEM AL TEEN,
TFTINNARTYSTAT DAV RIS T—3 204
ODDR =L A MZE UNISIM A7 Z) CIRDIDIZE SIS TWET,

component ODDR

generic (
DDR_CLK_EDGE : string := "OPPOSITE_EDGE";
INIT : bit := "0'";
SRTYPE : string := "SYNC");

port (

Q : out std ulogic;
C : in std ulogic;
CE : in std ulogic;
D1 : in std ulogic;
D2 : in std ulogic;
R : in std ulogic;
S : in std ulogic);
end component;

COTVIT 4T AL AR T— T 584 DDR CLK EDGE 35 X0t SRTYPE O
RKLFNZTDHSERHYET,

KILFIZLZpNE | XST TRIADIEME SN TWNDZ LR R TEE Xy — DN E
RENFET,
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INIT DfERA
LUTL O X727 VIT 47 Tl AV AZ v =—1a T INIT 2l &£,
INIT Z & Ry FUAMZIE TR IRD 2 DDFIERHVET,
INIT J@ &AL AL v = — LI T VI T4 T IR ELET,
INIT ZROWT N EEHALTHELET,
- Y=xYvy7Z (VHDL)
- T A—H— (Verilog)
INIT Z & #& Ry NUANMIPET L, AalkE ol —va lAta—RefHTEET,

TYVIFT47 TOanT4DIEE

A AR =R &= LUT @ INIT @ X512, VHDL Y = 3> 7 £721% Verilog DT
A= —FfE L CAV AL == SN2 T VT AT I T RT 42T ELET,

AV AR T— N NEBTVITFT 4T OTa/RF 4 DF 74V MEIL. VHDL V=R
JFE7121X Verilog /3T A—F —nh LEETEET, IO HEEERTLIE KOX
ST T— Ay —IUNEKREINFET,

ERROR:Xst:3003 - “example.vhd". Line 77. ©Unable to set
attribute "A INPUT" with value "CASCADE" on instance <idsp>

of block <DSP48El>. This property is already defined with
value “DIRECT" on the block definition by a VHDL generic or a
Verilog parameter. Apply the desired value by overriding the
default VHDL generic or Verilog parameter. Using an attribute
is not allowed.

V2l —vary VLTIV R I B LU T A—Z — PRSI, BIEOH
I AR S e (AP
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LUT2 ZYSTF4T D INIT TA/NTF4HEEFTT S VHDL a—K 4l

-- Instantiating a LUT2 primitive

-- Configured via the generics mechanism (recommended)

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: FPGA Optimization/primitive support/primitive 2.vhd

library ieee;

use ieee.std logic_1164.all;

library unisim;

use unisim.vcomponents.all;

entity primitive 2 is
port (I0,I1 : in std logic;
¢} : out std logic);

end primitive 2;

architecture beh of primitive 2 is

begin

inst : LUT2
generic map (INIT=>"1")
port map (IO0O=>I0, Il=>I1, 0=>0);

end beh;

LUT2 FUYST4T @ INIT F7O/RT1%E [T TS Verilog I—K 4

//
// Instantiating a LUT2 primitive
// Configured via the parameter mechanism
//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: FPGA Optimization/primitive support/primitive 2.v
//
module v primitive 2 (IO0,I1,0);
input I0,I1;
output O;

LUT2 #(4’hl) inst (.IO(IO), .I1(I1), .0(0));

endmodule

TVET4TDLER—k

Ry 72 247 (BOX_TYPE) &% DA (primitive) 1% UNISIM T4 7 VDK FVIT 471255 H
SNTWDHDT, AfOHEEL MBI ET,
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¥ 8 E: FPGA OEREL

XST Q&L

XST TELIRD 2 DDOREDONFT DR ET HLEEXA T —VURERSINET,

1 DEDEESH
Ty (FIIT 4T UIN) A AR m—h
BIO
ZDT Oy ZICNBENRWESE (aYy 73tk 7aL)
2 OHDESEH
TayZiiaYy 7l 5
BIO
Ry A 447 (BOX_TYPE) % user black box i i L7=# &

ZHDH

Elaborating entity <example> (architecture <archi>) from

library <work>. WARNING:HDLCompiler:89 - "example.vhd" Line 15:

<my block> remains a black-box since it has no binding entity.

TVIT47 OREERIF

R TARAT
XST CTHBIZR B 2392 HDL Y — A a2—R)16 NGC 7 7 A I/VICEISNAE E R
RO

TVET4T Oa—K4l

7T —MEHRIL, NIUDIT Oa—F 2SR TLEEN,
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LUT2 T)ST4T %20z R)IFFRALTAUVREV O I— B LTV TsxXa
L—<3> 1= VHDL a—K 4l

-- Instantiating a LUT2 primitive

-- Configured via the generics mechanism (recommended)

-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip
-- File: FPGA Optimization/primitive support/primitive 2.vhd

library ieee;

use ieee.std logic 1164.all;

library unisim;

use unisim.vcomponents.all;

entity primitive 2 is
port (I0,I1 : in std logic;
] : out std logic);

end primitive 2;

architecture beh of primitive 2 is

begin

inst : LUT2
generic map (INIT=>"1")
port map (I0=>I0, I1=>I1, O=>0);

end beh;

LUT2 TV TATENSA—E—ZFRALTAVREV O I— LU aVT0sF 2
L—<3> L1z Verilog a—K 4l

//
// Instantiating a LUT2 primitive
// Configured via the parameter mechanism
//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: FPGA Optimization/primitive support/primitive 2.v
//
module v _primitive 2 (I0,I1,0);
input I0,I1;
output O;

LUT2 #(4’hl) inst (.IO(IO), .I1(I1l), .0(0));

endmodule

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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LUT2 7)) 3T 47 % Defparam AL TAVREAVO I—bE XLV TsXa
L—<a> L1z Verilog a—K 4l

//
// Instantiating a LUT2 primitive
// Configured via the defparam mechanism
//
// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: FPGA Optimization/primitive support/primitive 3.v
//
module v_primitive 3 (I0,I1,0);
input I0,I1;
output O;

LUT2 inst (.IO(IO), .I1(I1), .0(0));
defparam inst.INIT = 4’'hl;

endmodule

UniMacro 5475 D {E A

XST CiZ, UniMacro EWHT7 A7 FU MNP R —FELET,

UniMacro A7 V% fA35L . RAM O X @M TIIT 4T DAL AR
T ar N EICRDET,

FEAE [FA47T0 TAR] 22 R TTZE,

VHDL T® UniMacro 5475 D&
7w — veomponents Z{# i L C unimacro VA7 VA EELE T,

library unimacro;
use unimacro.vcomponents.all;

ZDNRr—@ HDL V—RA a—R3 ROV AV TA I TR 2T DA A—)L

TALIMICEENET,

vhdl\src\unisims\unisims vcomp.vhd

Verilog T® UniMacro 5S4 75D {FEFH

UniMacro A4 7 ZURHENEH I RA LI TWET,
UniMacro 74 7 ZUIZ B BIMICT AV 73 Ed,
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a7 DALIE

a7 ORBITIE, BB ENET,
a7 D FE Il F
a7 DR
a7 DL AR—k

XST T, EDIF %£721% NGC Ry FIAL 77 AN IBRDAT 27 ik AT, EHIT
MR R ZER TEET

- AT OME
- U — 2l H RO
EIZ optimize ZfE 3 5L, XST TIXRNFEITTEXET,
- ATDORYNANe T FA BRI =TT D
- LIS ETD
AT DFHFRHEA R =T VELIZT A AT =T VT DT, ROWTANOS
EEREHLET,
— ISE® Design Suite
[Process Properties] #4712 iR A — [Synthesis Options] — [Read Cores]
- avwURIAr E—F

—-read_cores

a7 DIRFE

XST Tl =72 ISE® Design Suite D7 aY =27k 5 4L 7RG BEIMICHRERINET,
CHLA DB T RHHE AL, IROIINCFDO AR ELET,
— ISE Design Suite

[Process Properties] # A7 12" 7R A — [Synthesis Options] — [Core Search
Directories]

- avxykF I7A4r F—FK
A7 DRET AV IR
WOFHIIEHZ 2 BEOLET,
- ATRBDLT AL TN E R E
Z DG A IR
INHOHERFIIZHED & IR ATHEIZ RV ET,
- KWRBWAAIL TRy = AME N R SIS
- TFHIOODIRNEANAE T =0T Ny Z USRI E & RET D

72E 20T FHAAEN T RN T ONERONLRWEE (T T9 7 IRy 7 AD IS
IZRZAHE) . XST TIEZEDAT ETO/RAND Ny 77— AR ESIITLL
RBEDT, HAIVT /a—T v |[ZHEEEL RIEFTIENHVET,
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A7 DLR—bk

a7 DL KR—M

Launcher: Executing edif2ngd -noa "my add.edn" "my add.ngo"
INFO:NgdBuild - Release 11.2 - edif2ngd INFO:NgdBuild - Copyright
(c) 1995-2010 Xilinx, Inc. All rights reserved. Writing the
design to "my add.ngo"... Loading core <my add> for timing and
area information for instance <inst>.
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& XILINXe

LUT ~DRASYHIDTyT

LUT 2 R —R M EHE: HDL Y — A a—R{ZAV AZ v —R5IZ1E, UNISIM 47
FVEFEHALET,

LUT 77> 7 arZisE+ 4121, LUT OA Y AZ A2 INIT $l#% 3% ELET,

A ALy =R T LUT £33V P AF R F v T DR EATA AR E T 5% A1,
U A A% A2 RLOC iR AR ELET,

INIT CT77o 73 avzZERTAHADONRE GG AT, BlOFikE#EHATExET,

1. 120 LUT vy 45777 ar%h HDL V—RA a—Ro 7 oy s Ttk
L\i\jﬂo

2. ZOT7aulIl B— LUT ~Dxr 747 4D~v7 (LUTMAP) Hlf 2% ETHE.
o7y IR 1 o0 LUT Iy 7S ET,

3. LUT @ INIT {1 XST (2L B HE N, ik Z o LUT BEREFESNET,
XST TiX. Synplify @ xc_map BRI ET,

Ty 7varyBl o0 LUT [Z<wy P TERWEAE, IRDIHRTT— Ayt —
MNERINET,

ERROR:Xst:1349 - Failed to map xcmap entity <v_and one> in one
lut.
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LUT ~DBATYY T 9T D Verilog 3—K 4l

WORFTIX, top 70w 73 2 DD AND 7 —R e AL AR 2 —hLTWVET,
AND #'—hi% and_one X O and two 7'y 7 CREbELET,
XST TiX 2 DD LUT2 ARSI, 1 DITHEASNDILITHVEE A,

//

// Mapping of Logic to LUTs with the LUT MAP constraint

// Mapped to 2 distinct LUT2s

// Mapped to 1 single LUT3 if LUT MAP constraints are removed

//

// Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug examples.zip
// File: FPGA Optimization/lut mapping/lut map 1l.v

//

(* LUT _MAP="yes" *)

module v _and one (A, B, REZ);
input A, B;
output REZ;

and and_inst (REZ, A, B);

endmodule

(* LUT MAP="yes" ¥*)

module v_and two (A, B, REZ);
input A, B;
output REZ;
or or_inst(REZ, A, B);

endmodule

module v _lut map 1 (A, B, C, REZ);
input A, B, C;
output REZ;

wire tmp;

v_and one inst and one (A, B, tmp);
v_and_two inst_and two (tmp, C, REZ);

endmodule
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T INA R L DELE D H fiH

WOHERS Nz~ uid, TS AOFEFANCIEEL (B TEET,
- IRH
- 7BavyZ RAM ViR —Rh

~7adELEAZHIE T, LYOAFERIX T oy 7 RAM 2% {512 RLOC
KE@EHLET, Tioa—RFzS L TZEN,

RLOC BRI AINDE, XST TRNFEITEINET,
- RLOC W& 7Vw 7 7ayliIchilEhEd,
- RLOC #l%E K KXY MNAMIEDET,

RLOC i%. 1 2D 7 v RAM FVIT 4TI A TV A A REZR HEFH S 7= RAM T
PR—=FEINTOET,
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FPGA D& & 1t

4 Evk LS RAD RLOC &#0 VHDL a—K 4l
WOa—RFITIE, 4 Evh LYAZZ RLOC HlfZ2 4 EL TWET,

-- Specification of INIT and RLOC values for a flip-flop, described at RTL level
-- Download: ftp://ftp.xilinx.com/pub/documentation/misc/xstug _examples.zip

-- File: FPGA Optimization/inits_and rlocs/inits_rlocs_3.vhd

library ieee;

use ieee.std logic_1164.all;

entity inits rlocs 3 is
port (CLK : in std logic;
DI : in std_logic vector (3 downto 0);
DO : out std logic vector (3 downto 0));

end inits rlocs_ 3;

architecture beh of inits rlocs 3 is

signal tmp: std logic vector (3 downto 0):="1011";
attribute RLOC: string;
attribute RLOC of tmp: signal is "X3Y0 X2Y0 X1Y0 X0YO0";

begin

process (CLK)

begin
if (clk’event and clk=’1’) then
tmp <= DI;
end if;

end process;

DO <= tmp;

end beh;
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INYIT7—DIEA
XST Tl BEIIZZ ey 7 BIN/0 Ny 77— ASIET,
1/O 7377 =B (wobuf) ZfEHF5&, 1/0 Ny 77— HEE AZH 2 FiiX
Ehlc cEET,
T I7FNMET Ny 77— ATEDN > TWET,
sy 7l /0 Ny 77— EFE TA AL = TEET,

XST TIEA LV AA LV 2= ENTET NRAA T IR T4 T EBEFETT T ba ki
FyRANMZELET,

XST TO PCl 7O0—D{#
WDHARTANHED E XST 2 LIZ PCI™ 70— CHELE B L OF A 7 il %29
NI, ROA T v ar ZRETEET,
L. ARSIy NIANN DA RTO KR LF/ /N CFERD IR ELET,
K3 (VHDL)
- TI7FNNMINLFTTT,
- ISE® Design Suite TIZRILF//NLFERDPOERELET,
[Process Properties] % A7 12" 7" A — [Synthesis Options] — [Case]
maintain (Verilog)
- 7 74 /V M [Maintain] T3,
- ISE Design Suite TIZRILF//NLFHRNPORELET,
[Process Properties] % A7 12" R A — [Synthesis Options] — [Case]
2. THAUBEREERFELET,
ISE Design Suite "CH & ff5F (KEEP_HIERARCHY) # & EL£7,
[Process Properties] % A 7 122" 7R »2 A — [Synthesis Options] — [Keep Hierarchy]
3. MV T Tuy T EERLET,
XST Tik, EM 7V 7 7ay 7 BT 74V CTHIBRSIVET,

ISE Design Suite T Z&{fiL v A% O HIER (EQUIVALENT_REGISTER_REMOVAL) %
FELET,

[Process Properties] # A7 1% 7RwZ7 & — [Synthesis Options] — [Equivalent
Register Removal]
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& XILINXs

¥ 8 E: FPGA OEREL

AowhED)yT oAy T NS o) [a] 5

V7 7ay Oy N VEYMEED T 7T UNRENET )y T T ay T REBE N ET

AR

a7 DB EE

ZOBRPT O NI THITIE, IROT IO EEI TV ET,

ISE® Design Suite TIREEHLL T, T VAL RIKOR KT 7 T U MEZ KEWEIZ
RELET,

[Process Properties] Z A7 12 7R+ A — [Synthesis Options] — [Max Fanout]
FiT

K777 MAX_FANOUT) A2 AL T, PCl =27 @ RST AR — NI SN T
WAHIHEE FIE W I 7 T MEZR ELET, RICHZRLET,

max_ fanout=2048

A HERED T T

T 7 NNTIE, XA T BLOY T FRIOZD a7 N E BRI AAENET,

PCl a7 N AR ENDG AL, RO LD 7o 712kt L Tl b N EITSNET,
- HAVTEM RSV aY vy
- YT HIIET—IIRAIHn Ty

ISE® Design Suite T2 7 D FIriAZ (READ_CORES) u 857 4% F 72U T, PCl 27
ZHEAIAERNINICLET,

[Process Properties] Z A7 1% iR+ 27 A — [Synthesis Options] — [Read Cores]

XST 2 —H— H (K (Virtex-6.

Spartan—6, 7 ¥1)—X T/NAXA)
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& XILINXe

THAY

il 9

Hl#IDETE

XST ZHA VIR ZMHE 2L IRBATRRIZZRVET,
THA BT
B 7R [E A T VAT —a m R
R % il 48 7T B
- ARk
- BE
- FEe#R

FIFINVEDERT NIV LETIEL . RREAENT LT, T VAU NTE Ik BN ES
NAIINTHR>TWET, DB TT VA BN SN2 88 1%, XST 7%
AHFIEFE R LT O FETEKRLELET,

H 2R E T DT, ROII R TFIERHVET,
ISE® Design Suite
=i N V4
VHDL J& M
Verilog DJ@MHEEAS T AR
XST Constraint File (XCF)

TRCOBIENRE DY — N ETHIEE TEHDIT TIEHV A, FFEDHIFKINTK LT
V= LR FIENY ARSI TV WG ATX, O HIETIIRE TN EE/RLTWET,

ISE Design Suite LAY UK 514>

BIDIFZEAE DM Z 7 72— S)VIZHIE T DI21E, IRTHIKZ R ELE7,
ISE Design Suite

avR IA42 FE—R® run a~vUR
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VHDL B %
VHDL THIKIZEETHICIE, REEITLET,
1. VHDL J&#% HDL Y —Z a—R|IZEHEZDFT,
2. VHDL BM:&E 4~ OT A T AVNMIEHALET,
VHDL @2 H 358, A TxET,
- Ak
- B
- B

VHDL BMHEH AL CA VAL V2= NEBT NAR TVIT 4T DT uRT 4 EFRT
AZLiITEE¥ A, VHDL =Ry 7 %7214 Verilog /X7 A= —Zi L TZEW,

Verilog DEEEAZ OAAV L

Verilog Ciil# &8 €3 HI121%. Verilog BMHEEZLEAZ a2 A% HDL V—RX a—RIZffi AL
*7,
Verilog J&ME1Z. Verilog D AKX A R IDH RS E T,

Verilog B EZIIAZ a A ML CA L AZ LYV T —REBRT NRAA TVIT 4
TOTaNRT A ERTHIEILTEEY A, VHDL Y= xUw 27 %£7-1% Verilog /3
FA=H = AL TTZEN,

XST Constraint File (XCF)

Hll#1EL XCF (W AV 7 A7 74v) THRETEET,

XCF 2L CALAF LY = NEHRT NAARA TIIT 4T DT R T4 EHETHIETLT
XFH A, VHDL = RUvrF7~13 Verilog 73T A—Z — %L T X0,

¥ 1 R

FEMIL, WESRLTIEE N,
FVITHT TaT A DIRE
AV ARV = NEBT AR TIIT AT DT T 425 E T D H
il o> 8 S NE
[ CHIRI DA AS 2 AREHEAI R DN D356 O Fl S D il K DY & 5 1%
- BIOATFHEEFERLTHRE
- BARAF T IMNIERE

FHDEEIEF
XST TIE, BEA T 2RI ROE L LD ES DN LS T, Hilf OB INEF 182 D
DET,

HRDANN T EREALTCRICA 7Y =7 MO E
HBpHA 72V NIRIE
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& XILINXs £ 9F: FTHIUHK

AMDANFBEZERALTHIKBZERTE
BIpDANNFEEERLUCRLA 7 Vo7 MR ET 2561, BERIEIZR DL E
T EERIER DRV HBI AR ET,
1. XCF (¥ AV 727 7 A V)
2. HDL JgM:
3. ISE® Design Suite ® [Process Properties] # A 7122 Ry 7 AE-Xa~v K 74

BRB2ATOIMIFINERTE
HIFI DRI DA T V2 VMR ESND GG BRIEITRO LR ET,
T— AR E LTI O 7 87 a— S U CER E SR L0 b L
BEEELIFARZ ORI By MR ENE G LT VAL 2=y bORICHIF By b K
AT

EBRATLavDETE
XST OEA T avid,. ROIHIICHETLET,

E=—o

ISE Design Suite TOERA T T ar DX E
.

FOMDa~ R ITAEA T ar DR E
FIFNVNIND T A BB I ORANT T I THEKRA T ar DHFE

{1

ISE Design Suite TDEHA T av DERE
ISE® Design Suite 235 XST DA T Va5 E T 51T
1. [Design] V4> R ® [Hierarchy] /X765 HDL VY —R 77 A LA BIRLF4,
a. [Processes] XA+ T [Synthesize - XST] #4527 7L FE 7,
b. [Process Properties] 2277 L £,
c. WROBTIVONTINNEBRIRLET,
—  Synthesis Options
- HDL Options
- Xilinx® Specific Options
2. [Process Properties] # A7 12" 7R AT [Property display level] Z{k DWW 11

MITRELET,

a. Standard
RbIEHEND A T var

b. Advanced

TRNTOEH AR T var
3. [Display switch names] #4120l , &4 7 vaiZxtiadba~r RN (42 4
TrarbRRLET,
XST OF 74 )V b A7 a Al @Zd12id, [Default] #27Vw 7L £4,
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& XILINXs

FOMDATUR SAVERA T avDHETE

[Process Properties] Z A7 12 iRy 7 AZVANS DT 74V DF T ar LA, VAR

ENTWRWXST o~ R IA40 72 av a2 RETDHIENTEET,

1. [Synthesize — XST] 7 u¥&ZA® [Process Properties] # A 70/ Ry 7 A& F LT,
[Synthesis Options] #27Uy 27 LE 7,

2. [Other XST Command Line Options] @ [Value] B o~ R I, A7 av%
EILET,

3. AT varEEEEETAILAIR. AN—ATRYIVET,
4, HESUIZ. TXST Oa~r R IEZBLTEEN,

TIHIWEUNDTH AV BRELVRNSTUICH T HEHA Toav DRE

ISE® Design Suite |13, B EDA 7L ar T XST #E{TTEAERF LD BIERLANT T
NHOLMUOEEFNTWET,
INGOREEMEHTHE FFEORKE BIEICE DA T var A AT ET,
ZOEERFE AT HE . XST T R COFEMEHIR T F7+/VREL
SO EREEZRTIENTEET,
THAL BAESANT T U EAER LT, PR LTI IZIX, [Project] — [Design Goals
& Strategies] Z#7Uv 7L FET,

VHDL O E%

VHDL J@PEZ&f 4 5L, HDL Y —A a—R|CEEH 2Ll c&aEd,
JBYE type Tid, BEEORHEZERLE T,
XST TlEH CEAHX A7 X string DA T,
B, =T ATAEET X T/ F Y CESLET,
T—=XTIF ¥ TCEHSLIGEIE, ZORBMEITIZ T4 T4 BEE CIIMEHTEEREA,
FT7 V=N VAN, @ F a2 T~ TR ST AT T,
EHTCELF TV FATITRDEBYTT,
- IUTATA
- T=F%TIF %
- ayikR—xrh
- I~NL
- B
- B
- AT
H#IE VHDL O 7474 ICi# A58, 2 R— R hNESICb# AT 5208T
TET,

VHDL Bt DEEHI

attribute AttributeName : Type ;
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VHDL &% M & & I

attribute AttributeName of ObjectList : ObjectType is
AttributeValue ;

VHDL [& 1% D #& 3 451

attribute RLOC : string;

VHDL JE 1% D 5]

attribute RLOC of ul23 : label is “R11C1.S0” ;
attribute bufg of my signal : signal is “sr”;
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Verilog-2001 D @14

XST T Verilog-2001 J& XN VAR —rEHCTUWVET,
Verilog-2001 @ @M SCIZi, IROFFEBHY £,
- ARV —NREDOT IV a R EDERETELE T,
- ROPTHNTEZTY, HAFELIIESICHEETEET,
¢ TV NEF
¢ (ARFT—ar L
I RATTEDOMDBIEE S B AR =S T Th, XST TIHER ISV ET,
Verilog JEMEIZ, IROGEITHEHATEET,
- WROIHBRE L OFT I NIHIRERET D5 E
¢ EV=2—JL
¢ (UARHFUR
L SN
- ROGHRHKNERET 525G
¢ TN I—XR

¢ RILILHF—R

Verilog—2001 O #& X

(* attribute name = attribute value ¥*)
BE x THAET,

attribute_value {21d, XA EFRETHMLENHVET, EEECA D ZHEI134E
TEEHA,

attribute value |I, —ESI G (7 7) THTLLERZHVET,
F74VROEIE 1 T, (¢ attribute_name %) | % Ck attribute_name = 71”7 %) &[F T T97,
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B9OE: THAUHKY

BHEORE

BMEIX. ROWT IO FEEFERAL TR E TEET,
. REEF. Ea—b, FRIFAV AR AESDOEBNCATILET,
BT E S ERICATCRETAERD IRV ET,

(* ram_extract = “yes” *) reg [WIDTH-1:0] myRAM [SIZE-1:01;

(* attribute namel

(* attribute namel

BMEIXE S LRI DIT TR IETHERDIDITRVET,
(* ram extract = “yes” *) reg [WIDTH-1:0] myRAM [SIZE-1:0];
2. AU Verilog 47 Y=/ MI#EHESNIZEE D JBHED Y ANEAEELE T,
B~ TRBILET,
attribute valuel, attribute name2 = attribute value2 *)
B () T AET,
attribute valuel *) (*attribute name2 = attribute value2 *)
FEART LT D0 RO INTBHEV AN EATIC T HZEL TEET,

(* ram_extract = “yes”, ram style = “block” *)
reg [WIDTH-1:0] myRAM [SIZE-1:0]

Verilog-2001 ) %R

Verilog-2001 TiX, &iZxt T2 @MEIX AR - TWER A,
BEROES
AT —hFAb
R—hrD Rk
iy B 75 L

Verilog M AR aAA b

AR aX NG AL, #l#% Verilog 2a—R CTHRETEEY,
WAV 7 ZTIE Verilog-2001 J@&MEAE Lo 2 BEIO L TNET,
Verilog A% 3 A MEFIR O EHIZHR0ET,

// synthesis attribute AttributeName [of] ObjectName [is]
AttributeValue

ROFNKNNT, Bl DAL ET,

- TN —RA

- NI T—X

- Translate Off & Translate On

ML, TVerilog=2001 DJEPEEAY A AN EZB L TTZEW,
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Verilog A% aA kO a—K 4

// synthesis attribute RLOC of ul23 is R11C1.S0
// synthesis attribute HU SET ul MY SET
// synthesis attribute bufg of my clock is "clk"

XST 2 —4H— HAK (Virtex-6. Spartan-6, 7 ¥1)—X T/INA RF)
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XCF (A1) RKNEIT74A4IL)

HDL Y —A 2—RT XST §ilfZ2EET 5T 2LUMMZL ., XCF THRETDHENRHVET,
ISE® Design Suite

avw R A2

ISE Design Suite T XCF MIEFE

ISE Design Suite T XCF 7 7 A /VZFRE T HITIE, RO FMIHE > TTZEL,

1. [Design] 7> K@ [Hierarchy] /S35 HDL VY —R 77 A )V EEIRLET,
[Synthesize — XST] 7 rEAZ A7V LET,

[Process Properties] #27U> 27 L E 3,

[Synthesis Options] #27V> 27 LE 7,

[Synthesis Constraints File] ZfR&EL £,

[Synthesis Constraints File] Z#EZRL %1,

TR SATO XCF DIEE
a2 R I T XCF 2 ETHI1E. run 2~ 2R TE MK T 7 A0 (~uc) 4
TrarEERLET,

<R TAUBO XST OFEE) FEE run a2~ RIZ2OW T, [XST <R
ZIRLTLIEEN,

XCF X

XCF # X 2HH 328, flEROWT IR ETCEET,
- TR
- BT ATAERIFEY 2L

XCF # 31X UCF # X2 IEEL7-b DT, HlFIE Ry oA AX L RIZRI T LI
wWHLEY,
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HEDEEELER
XCF XM T HL, FF AV BEIBOREL & AT e TEET,

- % —U—KMODEL 2L T, ffz@HAT 2 T4T 4/ a—VEE
LET,

- EUTATA/E Y a— MHIRERE LS A BT DT T AT 4/ E Y 2
NDEAL AL AP SNET,

ROIDITERLET,
— ISE Design Suite
DOTatER TasRT g
- A< R IA4MHO run AR

5|4k % XCF 77 AL THELET, XCF 774’;1/@%%’3 I. BESNT-EY 22—
OHBHAEN ., FDO TFHCHHY T =Y 22— /LT A S EE A,

TUT AT A/ Y a— NV ERICHIZE A, RO SCEEALET,

MODEL entityname constraintname = constraintvalue;

INIT & NET QO {EFR

TUTAT A/ Y a— IVDRFEA L AR AFTIE BICHINEEH T 212, F—U—F
INST £721Z NET 2 FH L £4, XST Tlx. VHDL 2@ A S nA4 xR —r&hE
B A,

1% 3L
BEGIN MODEL entityname

INST instancename constraintname = constraintvalue ;
NET signalname constraintname = constraintvalue ;

1 S

BEGIN MODEL crc32
INST stopwatch opt mode = area ;
INST U2 ram style = block ;
NET myclock clock buffer = true ;
NET data in iob = true ;

END;

1 T47 UCF #llFI&EZFN LIS D UCF XX
XST THAR—FESNLHIFNIE, KB EFENET,
FA7 47 UCF il
2 AT 47 LLAL D UCF i)
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*1T+47 UCF #l#9
2RAT 47 UCF OWHMERINLDE, #AITHIKEIT T —THIKDOHRTT,
UCF 301X, VAV R I —RBL OB A RN EENET,
WD IS AT 47 UCF HilfI1iE, UCF XA HLET,
- JA# (PERIOD)
-  #7%&vhk (OFFSET)
- FROM-TO
- HAT 4 (TNM)
- FyhOFAIT 4 (TNMNET)
- HZALJ)L—F (TIMEGROUP)
- AATEN (TIG)

INHOMIKI%Z BEGIN MODEL & END I CHEH35L, =7 — AvE—URFRS
ﬂi—gﬁo

A T4 LS D UCF Hl£9
RO I HAT 47 LA D UCF #0554 1% . MODEL %7-1% BEGIN MODEL... END;
WA ERALET,
EESOCTIES
FAT 47 LSO UCF HlRIZIX, R EENET,
RO XS 7272 XST il #)

- FSM A&l

- RAM RZ AL

BAIL T UGN DAL TV AT —a il
- RLOC

- X

T4 EDBEEBRIYXF
XST Tlx, 7 74/VhORERE XYY LFIEAT Y= (/) TT,

XST Constraint File (XCF) TREJE AL A2 ZARZY ML EZAIL THIKZRET S
BIZ, 20T 74V hORERE XY LA FEHLET,

[ e (XY LR A2 B4 A1, [Hierarchy Separator] (~hierarchy _separator) 4733
EMEALET,
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XCF #&3X 0 R

XCF (FAV 7 A7 7 A V) ORESCTIL, IRBV R —bEER A,

- MODEL XD AR

- FAITHIKILIDHIFKITDOA L AR AL R0AE B4 DT ANK I —R
- —HBDxRAT47 UCF il

- BEALAZ AL FTIIME T4

BEGIN MODEL & END F{ICUARESNIcA LV AZ L A{RAG B D IR, =0T 4
FANTHBTT

ZERNE. THI AT AR ] (UG625) 2B L TEE W,

XCF THEINI=2/I T #HIH
WD XST ZAIL T HIKINEL, XCF (FAV 7 AR T 7A V) D3 DD i iE /I HETT,
- JA# (PERIOD)
- A 7%kvh (OFFSET)
- FROM-TO
- HAIT 4 (TNM)
- FybhOEAI T4 (TNMNET)
- ZA LT N—7 (TIMEGROUP)
- HAIUT A (TIG)
- ZAI 7Rk (TIMESPEC)

FHil# A AR ] (UG625) 2B IRL TIES W,
- ZAITEERERF (TSidentifier)

FHIF AR ] (UG625) 2B FRLTLEEN,
INHDEAIL TR, ROEIBRFFENRHVET,
- ATV AT—ar V= MBS n
- XST TRk Ed.

- AREECICEELET,

PAR (B & Bl A7) (2O HIEIETITIE, A T HIK O FHEZIA AL
(~write_timing_constraints) Z{# L %4,

BHRIKIDEELS =7y MOV TOFEMIL, THRIFKIATAR] 22U TTZS0,
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& XILINXe

Vaxay

10 &=

— fi& il 3

ZOETIE, XST O—MHKNZ DOV THAL TWET,
ZOEIFTNZEAEDHIKI DR DIEREEZ O ET,
il D7 BA
AR =L A b
1 AL —n
Il A
1 LB
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5 10 & : —fRHIHY

& XILINXs

/0 7\ I 7—®ME N

[/O Ny 7 7—@38M (Hobu) 2~ R SA4 F v arvw#EHT AL, /0 N7 7—DF
NEBEIT B TEET,

BTCAL AL V= T BT A OB TEET,

XST TIL, I/O RNy 77 =0T VAU HBNIZHEASNE T,

[/O Ny 77 —%—3D /O \ZFB) TA L AZ L — N A5A . XST TIHEYD 1/0
DI /O RyTZ7—NRASNET,

FHAANZ/O RNy T7—ZBINLESAE. T AV EROTFT AL OY T 2—
NELTHERTHIZEIITEER A,

[/O RNy 77— XST THASNZ2WEINTT BT, —iobuf A7 T 2% no [T E
LET,

HERARREIL AV

JTua— iz ALET,

@ AEIL—IL

i #9 fE

&3

FYPALL DT IA=) /O IZHAEINET,

ves (T 74 /LVH)

yes ZEIR T 5L, IBUF BLW OBUF UIT 47 NWAERKSILET, IBUF/OBUF 7'U3
FATIE B MY 2— 1D /O R—NMIEEINET,

no

KT AL DR TAL ARGV 2= SNDNEEY 2— VAR KT 25813, Z0F
TvarEno ICRETDMEPHVET,

true
false

soft

VLR FENFTIBR SN TV WIGEIL, O FETIERE TERNWIEEZRLTVET,
FEABIEZ, NEIUOIZ ) ORI Z S R TLTEE0,

XST AR S4 3l

run AR T a— VIR ELET,

-iobuf {yes|no|true|false|soft}

ISE Design Suite TD K TE

ISE Design Suite T/ @ — N)LIZEFRLET,
[Process Properties] # A7 17 iRy 7 A — [Xilinx—Specific Options] — [Add 1/O Buffers]

372
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& XILINXs 810 B —fRHI#

7 3“/77( 9’(70
Ry 7 A 247 (BOX_TYPE) #lf1 & 4254, ELPa— L OE AL T — %A LARVED
IZTEET,
Ry I A BATNNE KD IO RN BV ET,
- AR T,
- aUA—RUMNIBEHTEET,

Hib T ay D 1 DDA AL AT BOX TYPE #lf&2R ET 5L, T AT~
TOAL AL RITHIKI A A SIVET,

WHRARIEEIL AV
WDOFH A L ACNMIEASNET,
VHDL

component . entity
Verilog

module, instance
XCF

model, instance

HEWRAIIL—IL
BELLET Ay U ACMNIEHASNET,

il #9 &
primitive
0y Ty AT Ty RNy I ZADHEGR BV AR — RS IVER A
black_box
primitive £[RICTY, 4 %M A T/ TERD TIEEIZE N,
user_black_box
0y TrANCT Ty Ry 7 ADHERR AL AR —hSET,

&3l

V= L RFIEN LRSIV TV R WAL, EOFETIERE TERNIEEZRLTNET,
FERNE, TELDIC ) O CBIZ B IR TLTEEN,

VHDL 018 XX 4l

ROIHNZESLET,

attribute box type: string;

KOEIHRELET,
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& XILINXs

attribute box_ type of

{component name|entity name}:{component|entity} is
"{primitive|black box|user black box}";

Verilog O 1& 345l

WRaA L AB Y T—al DEANCATILET,

(* box_type = "{primitive|black box|user black box}" ¥*)

XCF D3l 1

MODEL "entity name"

box type="{primitive|black box|user black box}";
XCF M #&3Xfl 2

BEGIN MODEL "entity name"

INST " instance name"
box_ type="{primitive|black box|user black box}"; END;

374
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INARYYXF

INRARXAI ST (-bus_delimiter) 2~ K I 7 ar w458 B 50 F—% Xy
FIAMIEBSATDLBICHE AT EEETEET,

ERARRETIL AVE
iz HEINnNET,
HEWRIL—IL
HVFEH A,
HHE
O (F7HIVR)
[
{
0

¥ 3151
YV LR FENREREIN TR WGEATT, FOHFETIEHRE TEXRWIEE/RLTWET,
FEME. TIEUDIC ORI 2SR TLIEEN,
XST AR 4 #3)
run A~ R T/ a— VIR ELET,

-bus_delimiter {<>|[]11{}]()}

ISE Design Suite TDKE
ISE Design Suite T/ a— N)LIZE#KLET,

[Process Properties] # A7 1% 7R+ A — [Synthesis Options] — [Bus Delimiter]
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RXF/INTFDRX A
KILF//INLFDOXB (—case) 2~ K T2 A7 ar T, REfRETEET,

AV AL AL B ROy M B T B2 Ry U AMI R § D BRI, 4 BT~ TR L
FEMMT o0, DL FEERTI0ERELET,

F7-0X
V= AD XL TR THENEIDERELET,
V—ADILF X, Verilog £771% VHDL & k70— TR T %7,

HERARRETIL AV
M lzE A ET,

@A IIL—IL
HVERE A,
il $91E
upper
lower
maintain (7 #/L 1K)
& > 51

Ve LRFENERIN TR WAL, FOFETIHHRE TERWIEERLTWET,
FEHIE. TIEU OO CHlES L TTEEN,

XST aAv R 43X

run AR T/ a— N UICRELE T,

-case {upper|lower|maintain}

ISE Design Suite TDEKTE
ISE Design Suite T/ B—/ NLIZEFRLET,

[Process Properties] #4712 7R A — [Synthesis Options] — [Case]

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs 810 B —fRHI#

Case XDALT) A T—a R
Case XDA T VAT —ar B (-vigease) A~ UK TA2 A7 Ta/AZid, IROFFED
HVET,
Verilog 7 VAL D AW R—ILET,
XST C Verilog ® case X&ZEDIDIHERIELINNIEE TETET,

WRARIRETL ALK

Ja— Uiz HALET,
wAIL—IL

HOEW A,
wl %9 1E

full

- XST Tid, case X7 T LTWDERBMINET S

- TyFIIERSh EE A,

parallel

- XST TIEAIFEANTL TR AETERW RIS ET,

- TIAFVT 4 mra—F IS EE A,

full-parallel

- XST Ti&, case XWTE T LTWDHERBMINET S

- XST TIEEIE ST AETER VTSIV E T,

- IyFLTIAAVT 4 ma—F = RERSET,

None

case SLOENAL T —Z LR EBVIZA T VARLET, 7 74V MOMEIZH Y EH A,
FEAIE RESRL TTZE W,

TN r—=A

XTIV Ar— A

~IVF T

& 3l

VLR FENTEIREN TR WEES I, FOFETIHIRE TERNIEEZRLTWET,
M. TIEUDIC O IHEZ SR TLIEE,

XST aAvRUR S4#3X4l
run A~ R T/ a— N LICEELET,

-vlgcase {full|parallel|full-parallel}
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ISE Design Suite TDEKTE
ISE Design Suite T/ — S LIZEFLET,

[Process Properties] Z A7 1% iR~ Z7 A — [HDL Options] — [Case Implementation Style]

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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BEREEEDETE
BERLEE R O E (~duplication_suffix) (213, IROFHENRHV £,
TV 7Ty FPERENTEE OATIOMNT HERETEET,
F I F IV DIKEPVIZTF AN AN 7 ZBINTEET,

BHEIN-D)yToOvT D4

XST T7ZVy 7 7ay 7 RNEBINLEE, L)y 7 7ay FICARIBTIT DV ET,
D7V T Ty T OOV n BFEET,
O n TRV ET,

BRlENT=7 )y 77y 7 D4
D7V T Ty T 1% my ff TY, .
Uy 7ay 71 3 EER S ET,
XST T, ROLFHIO7 VT Tay 7T NAERIIET,
- myffl
- my.ff2
- my.ff3

THERN ANV T DIERE
ZOBMERIIT L, T7 AN DRKDYIZT R R AN 7 EBMTEET,
TX AR AN T DI EH] 1
AT o) AFHIRIRENBWA L, A —7 3F % EHALET,

TV 7Ty T DLRIN my f DOEEIZ _dupreg %d FHRETHE XST TR D IHIZ
A NS I

- my_ff dupreg_1
- my_ff dupreg_2
- my_ff dupreg_3
THAN AN T DIRER] 2
TR =7 T %d (THERBFEDO T RO EZIZTHRATEET,
_dup_%d_reg IZ¥8EL7=HE 1%, XST TIXRO L BINFHTHIVET,
-  my_ff dup_1_reg
-  my_ff dup_2_reg
- my_ff dup_3_reg

WHAEETL AV

Ty A S ET,
®=wAIL—IL

HVFEH A,
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¥& 3451
V= LR FIENTEIBREINTORWGEEIL, TOHETIHRE TERWIEERLTWET,
FEARIE. NI DIC O SCHlE SR TIZE0,
XST aAv R A3
run I~ R C/a— VIR ELET,

—duplication_suffix string%dstring

ISE Design Suite TD R TE
ISE Design Suite T/ a— S)LIZE#LET,

[Process Properties] # A7 12" 782 A — [Synthesis Options] — [Other]

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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)L 5—X
7 v /- —A (FULL_CASE) il #1213, IRDFERHV £,
Verilog 7 A D ARIZHEHINET,
case. casex F771% casez LT, BLIZXZDOT X TCOENTLREN TWAILEERLUET,
LIRS TV WRIER B LGB NN— Ry =7 BPERENER A,
LT~ LT LY AR TLER N,
WARREIL AV
Verilog A% A AL RD case IZHAESHET,
@ A IL—IL
HOFEE A,
il $9 8
full
parallel
full-parallel
& > 5

Ve LR FENEBREN TR WAL, ZOHFETIIRE TEXRWIEERLTWET,
PR, TIEUDIC o XHZ SR TLIEE0,
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& XILINXs

Verilog O 1& 3 {51

(* full case ¥*)

A URZIA =T Y RBRPEENRNED | BL 72O T SERAICBRMEEA LR L £,

(* full case *)

casex select

4'pblxxx:
4"bx1xx:
4"bxxlx:
4" bxxx1:
endcase

res = datal;
res = dataz;
res = data3;
res = data4d;

AU Verilog Z—RDAZ a A hELTHEHARBET T, A¥ I A MO LIL, IRD
JONZBHE DAY a A NERDET,

// synthesis full case

ORI —F Y RBRNGENRNZD LI ZDTHBAIIAZ I A M

LR L E T,

casex select // synthesis full case

4'pblxxx:
4"bx1xx:
4"bxxlx:
4" bxxx1:
endcase

res = datal;
res = dataZ2;
res = data3;
res = data4d;

XST av Uk S48 X

run IR T/ a— VIR ELET,

-vlgcase {full|parallel|full-parallel}

ISE Design Suite TD K TE

ISE Design Suite T/ a— N)LIZERLET,

[Process Properties] # A7 12" 7R A — [Synthesis Options] — [Full Case] 7V 7L %

‘ﬁ—‘O

[Case Implementation Style] {Z1% [Full]l 28R L E9,

382
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RTL [B] 3% X D & X

RTL [RIFE X DAERR (rtlview) 2~ R T AT vav T 54 Ry AN 77 A V%
ERRTEET,
ORI AR T AL, T AL D Register Transfer Level (RTL) #1&E# R L £9,
XY RAN 77 AL WOBHERLET,
- RTL Viewer

—  Technology Viewer

RTL XR&2EGH7 7 ANV OYEEFIT .ngr TT,

BHRARREIL A K
TrANVICHEAINET,

=RAIL—IL
HVEH A,

il 9 &

yes

no

only

only IZRETHE, AT BB AT RTL BN ERINZEZICEIELET,
FTIAILNEERTE

T 7 FNVME, AN FEZISTRZRDET, ke TLIEEIN,

&3l

VLR FIENEERIN TRV AR, ZFOFETIHHRE TN EERLTWET,
FEAE. TIEUDIC o XHZ SR TLIEEN,

XST A<k A4

run I~ R T/ a— LI ELET,

-rtlview {yes|no|only}

ISE Design Suite TD R E
ISE Design Suite TZ 0— 3L EFRLET,
[Process Properties] #4712 7827 A — [Synthesis Options] — [Generate RTL Schematic]

T 7 VM. yes T,
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Ry y
xR (—generics) A~ UK TA A varEERTAE & BV~ LvDT ey T
ROMWEFERTEET,
Y=2xYv7 (VHDL)
T A—K— (Verilog)
VxR 7 AT varEERLTINLOEEFERTLE KRB FARRICRVET,
V=2 a—REBERLRSTHT VAU 2l ICEIETEET,
IP a7 OEKSLT7e— TANCHEHATEET,

EDF—H
HERSNIfEE HDL V=R 2 =R TERSNIMEDFRARD L XST TIHIRO LIPS
nET,
HERBSNIERT FANAFEL RN = R 7 IR TA—F — L AT
D56
- BEERX bV RRINFEFEA,
- avUR IAVOERPEHREINET,
HERZSNIEN HDL Y —R a—RDF —Z AL —F L2204 -
WAy — U NFRENET,
- a<w KR IAVOEENERSNET,
XST TAR—HEDRIL TE R o726
- IRy —VIIFRINER A,
- XST IXHEZESNIZMEZ HDL Y —R a—RDF —#ALE AL LY EL £,
WARREIL Ak
ra— N VIZEHALET,
& IL—IL
HVEF A,
Hl 9B
name
& BV _ADTFTHAY T a7 OV =R w7 E-13/8F A— 2 — D4 B
value
B L _ADOFHAL Tay DY 2Ry VT E T RTGA—Z — D
T4 ILRERTE

TN T ERIN TWER A,

—generics {}

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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5% 10 . — &I

HFIDEXHAEZ1Y

2 5, 16 R 10 BEOGE | EIHGEEC DEORIIZAN—RIAVEEA,

-generics {company="mycompany" width=5 init vector=bl100101}

ZOax NI REFELTWET,
- company % mycompany |Zi% E

- width & 5 |23 E

- init.vector % b100101 |ZF%7E
WDOEAT DY =17 Oz 2
- std_logic_vector

- std_ulogic_vector

-  bit_vector

1l

EHEIT 16 B THRELET,

WD FEARBEGARE (b) 72 L C 2 #EEA IR E T 5L XST TlHY =RV w7 XA N
integer THOHERESNET, XST Tl RDOIHBRA—FERT =T — Avk—

MERSNET,

ERROR:HDLCompiler:839 - "example.vhd" Line 11: Type
std logic vector does not match with the integer literal

Tx—<vhE. V2RV DEOTRIN L5 TR O FN R TIHTRARDET,

{} Nicqal/EZRALET,

LHI/MED ST IEENENAN—A TRV ET,

XST ITIZAATRIO @ LIMELL THATEETA, #ET —2 (TLAE213L
a—R) IR OBEICLfEHATEEE A,

—  string

—  std_logic_vector
- std_ulogic_vector
- signed

— unsigned

- bit_vector

DRy I EDEH

247 TRy EDE B
b=l “mystring”
2 R b00111010
16 %L h3A
10 % (%) d58 (F7=1% 58)
A PR A - B TRUE
A ERAE - 14 FALSE

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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5 10 & : —fRHIHY

&3

V= LRFIENEER SN TWRWGEATR, ZOFIETIEHRE TERNWIEERLTWET,

AT, AT OMHIZ B R TTES W,

XST AR 5434

run -generics {name=value name=value ...}

XST 2 —4H— HAK (Virtex-6. Spartan-6, 7 ¥1)—X T/INA RF)
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HDL 54731 <97 74l
HDL A7 71 <> 77 A/ (—xsthdpini) ZfEH 5L, 7477V v~ T2 ERTEET,
TAT Y =T TrANIZIE, WP EENET,
- KD 2 ODINTA—H—
¢ XSTHDPINI
¢ XSTHDPDIR
- HNE:
¢ TATTV4
¢ TATTIRIL SN EINTZT AL N4
XST TIEL KD 2 DDIFAT T v~ 7 TrAVDPHEFRFSNET,
— AV AR—LFEZBD INI 77 AL
- HAZALINI 77AN

AVAR—ILEHD INI T7A)L

-- Default lib mapping for XST
std=$XILINX/vhdl/xst/std
ieee=$XILINX/vhdl/xst/unisim
unisim=$XILINX/vhdl/xst/unisim
aim=$XILINX/vhdl/xst/aim
pls=$XILINX/vhdl/xst/pls

AU ARN—=IVEHD INI 77 AL
- 77AN4I1X xhdp.ini T,
- YAV TADY TR =T AL A= LAV A= L ENET,
- T I74NETT,
- %XILINX%YvhdlY¥xst |28 £ ET,
- % VHDL BX W UNISIM 747 ZU DT BT 2 @A & £ ET,
- [EIETEERA,
FER: B —Y— IA47 7Y vy IR TEET,
- ROIDICERRENFET,

ZOINIZ7ANDT —<vrEERLTIMEDIASTIZVOGH* EHE TEET,
FIANARNTIE, I A NVENT= VHDL 77 A7 ey =k F4L 7RO xst W
TTFAV IR ESE T,
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ARZLINI D74 )L

2= TV I NEHICHAZ LD INl 77 AV EFRTEET,
HAL I INL 7 7 AV DGFTE ROWT NN O I ETHIRETEET,
- ISE® Design Suite 7% VHDL @ INI 7 7 A V&3 R L FE9,

[Process Properties] Z A7 1% iR+ 2 A — [Synthesis Options], £7=1%

- WROavw RERAZRTRY TE—RFRTHEHALT, 228 71255 —xsthdpini 7
TrarERELET,

set -xsthdpini file name

ZDTAT I =T TrANDLRNIEE T, YR IE .ini 1I8T22L2B80L
FT, I ANDOT =<y MIRDERBYTT,

= [ibrary name=path_to_compiled directory
- IAVMTIZEANATY 2 O () ZEALET,
MY.INI 77 4 JL45]

workl=H:\Users\conf\my lib\workl
work2=C:\mylib\work?2

EHAEEIL AR
TrAMIEBAINET,

®EwAIL—IL
HUFER A,

i %9 fiE

fRECTELMEIET AL 7 RIATT,

¥ 3151
Y LR FENIB SN TORWEAIE, O FIETIEHRE TEARWNWIEE R L TWET,
FERIE. NI O CHIZ S L TLTEEV,
XST aAv R A&
run A~ R T/ a— LR ELET,

set -xsthdpini file name

ISE Design Suite TD KT
ISE Design Suite T/ m—/ SLIZEFRLET,
[Process Properties] Z A7 12" iR+ 2 A — [Synthesis Options] — [VHDL INI File]

Z O FE R~ BT, [Edit] — [Preferences] — [Processes] #2717 L. [Property display
level] % [Advanced] |ZEXELE T,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs E]

10 & —#2#H1#

fEREXYYXF

P JE X8I0 37D FEE (Chierarchy_separator) ¥R A0 A7 var 2T 5L, 7

AL WEREZT7 Ty MELTZBR DA AT O LR CTHE S D8 O XU CFA R E TEET,

ROLFRYFR—IShET,

- _(TuvHF—Ra7)

-/ (ATyva)

/(AT a) AT LHE ROIDBRFNRBRHYET,
- THALOT Ry TITER

- MEoLEARIEZHEAILL <R

fEREE Y F DB
THANA L AF A INSTL EVHIT T T a7 BH0ET,
ZOY 7T ay 7 TMPNET W) Ry bR EENTNDELET,
PEJE X7 7y MeSihvEd,
TMPNET X INSTI_TMP NET LW\ 4 R0 ET,
BEJE X0 LI AT v = (/) T,
Fv b4 X NST1/TMPNET T,

EHAAEEIL AV
TrAMIEAIET,
mEwAIL—IL
HUFER A,
H$91E
(T —=Ra7)
/ (ATvia)
TIAILEDF I E

BT 2/ COFT 740 MY/ (RTvv ) T,

&3

V— VRFIENEER SN TV WG AR, ZOFIETIEHRE TERWIEERLTWET,

FEMIE. TIEU DI O Z SR TLIEEN,
XST aAvTUR 43Xl
run 2R a— N LZBELET,

-hierarchy separator {_|/}
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ISE Design Suite TDEKTE
ISE Design Suite T/ — S LIZEFLET,

[Process Properties] Z A7 12" iR~ 7 A — [Synthesis Options] — [Hierarchy Separator]

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXe

%10 E: — &

BRHENT7TAILDER

BRI T 7 ANV O (Sue) A~ R T T vav T8 BT 7 AL
(-uc) THRELLHK Z 7 AV PNERIET,

BERARREIL AV

®EAIL—IL

il %9 8

& 31

TrAMIHE R ENET,

HVER A,

yes

no

Y LR FENRIR SN TR WEAIT, TO FIETIEHRE TERWNWIEE R L TWET,
FERE. NI O CHlZ S TLTEEW,

XST AR 434

run AR T/ a— VIR ELE T,

-iuc {yes|no}

ISE Design Suite TD K TE

FE 2oL, ISE® Design Suite Ti [Synthesis Constraints File] &3FmSivE T, il
KT 7ANMNIZDOA T ar A 7T AL ERINE T, T 74V Tl > THY (=
~UR TA F T ar® —ue no ERIU), FRELTCA RHIKI 7 7 AV IREESNET,

ISE Design Suite T/ a— N)LIZERLET,

[Process Properties] # A7 12" iR+ A — [Synthesis Options] — [Synthesis Constraints File]

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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5 10 & : —fRHIHY

1/0 fR#&

I/0 H# JOSTANDARD) #l#31%, I/O 7 U374 712 1/0 B EEI0 Y CTHI-DICEHLE

T
WEAL AL TR 5 oA L AZ L A H BN TEET,

VHDL J& Mt

Verilog J&
XCF il

ZOHIFNEZ B —SUTiTE I TEEE A
ZORIKIOFEMIE, [HIFI T AR ] (UG625) &2 B BRL TTZE W,

XST 2 —4H— HAK (Virtex-6. Spartan-6, 7 ¥1)—X T/INA RF)
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& XILINXe

%10 E: — &

*—7

FYNANCESERFFT DDA LET,
KEEP #1121, RO ERHY ET,
EE R~y 7T HIRTT,
WEMA LG BICEASIET,
- VHDL &%
- Verilog B
- XCF #il#9
ORI OFEMIL, [HIFI AT AR ] (UG625) &2 L TLEE W,

ESIN)Y)3)'!

FHAL D=y TR, —EH ORI T oo 7 ICEENLTERHYET,

Ty ZITEENTR Y NI BT AL T = AN = R IFE LR E
o WIHlZRLET,

- FXyhOEKEVARCERSNT-a R — R MRFECwREE T ry 2 Ilvy 7S
GEREICRETLIENHVET,

- ZO#%. . XYMIFOaUR—R UG T v IZEENET,

KEEP O il R

KEEP fil#) & 3oL, ety NIAMIE Sid i S ET 23, HHOrY Y753k

XN 2bITTIEHVEE A,
- JAMouYyZid, XST ORI IDEHBHIN WD A REER’HY £,
-  TREOIKEEP OfilfRHl | 2L TFEE,

B 5L DOV AL SO 72 REFFTHI213, PrfF (S 7213 SAVE) 2 +%

VERHYET,

KEEP 1%, L P 2Z DB R HIHT 572012 A LR N TEESN,, ZOHE LY AZD

BRI 2 L TTZE 0,

KEEP 1%, ZEliL ¥ A X OEIBRZ 3 B2 i L7anTli2&wn, = Blx.
it ¥ A% OHIERHIF 26 L TS0,

KEEP @ i R 151

KEEP % 4:1 < /LF 7L 2% D 2 vk L 7Z—\|Z KEEP 2fHT5 &, kD Ry A

FNCEDEFHRFFSNET,

K

=23

ZO=NVF T LI RXST 12XV U ARy ma—RE2 AL CHD a—RER T

LR RIARNTIEIED 2 By b TlER< 4 By MEIZ/RVET,

18 5 OME R T 5120, KEEP #Hficnz C Mo a—5 007
(ENUM_ENCODING) #filfbEH T2 ERHDET,
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& XILINXs

il #9 fE

&3l

true

- EYTBHEEN NGC Xy M AMIERENET,
-  KEEP ARy hAMIEINET,

- ATV AT—ar TEDOEEMEEEINET,

- EYTAEEN NGC Ry NAMUERENET,
- KEEP IZA L TVA T — a3 liTESNERE A,
- EEEEELTRIRDARERHDE T,

SEER . XCF (B AV I AHIKI 7 74v) Tk, ¥ —7 (KEEP) #HlOfEIZA 7 v ar T
THBIHG () THDIENTEXET, soft DESIE. BT EIHSEFEHETS
VBN BHYFET,

false

- BRUTLHEFIERFEShERA,

- WEME SRR RIAIOME R A 513 NGC Ry FUAMTIEIZKD £,
- ZhLORAILATIEIbShERE A,

VLR FENFTIR SN TR WIGEIL, 2O FIETIERE TERNWIEEZRLTVET,
FEABIZ, NEIUOIZ ) ORI Z SR TLTEEN,

XCF D& 1

BEGIN MODEL testkeep

NET auxl KEEP=true;

END;

XCF D&l 2
BEGIN MODEL testkeep
NET auxl KEEP="soft”;

END;
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& XILINXs 810 B —fRHI#

B B D # ++
W& &8 D (KEEP_HIERARCHY) fil#91%, HDL 5 %A CHESN =g 7 oy (VHDL
T 4T 4B L WWVerilog BV 22— /L) [CEELET,
ZOHFNTIT, RO IR KA BV ET,
- BRI BEOA L TYA T a IR T,
- HDL ARy — VCHEmS o~/ S Ed A,
THEAUBEREB G TR SNTZGE . AT IAT —a THZO MK & H
LCIRBFETINET,
- A TVAT—ar TEEBMERSET,
- HUTIEEAEMEHAL I I —var Ry ARMMERSET,
XST Tl F i RAMDI-DIC, T T AT A BLOEY 2 — VOB & R b L
TTHALETTYNITHD &ﬁ)&)@iﬁ“
yes LR ESNDE, ERESNDRY N AMIRDOIHITRVET,
- BEICRVET,
- FRTCOTUTATABIOE  2— VOB B IO, Z—T oA RZHIELE T,
B B DR $+

HDL 74 A B8 7 1y 7 DI AT, L0 AL IR TR BB LT b s
1| TP AR R R D LIMELH R A L E T

WNATREICRDD T, BB 7y 7D~ — 207 o bOfE R LU ET
- HEEoL R

- TSR a0 EAl

- JAREKom E

ZDINTEEINDDIL, aTF T ALK RS DORELD T o ANa Y o7 A
Wiz a—rvicifsns=o 7,

T T 4T 4213 EY 2 —/L 12 |2 KEEP_HIERARCHY #l# &R EL1-%
- 12 OMBEIEERE RN ANMIE ENET,

- ROFIZHDH 4 BIOIBIFT7IyMIRVET,

- EU L IBUI6, 1T BIEBRIZZ Ty MESiLET,

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
UG687 (v 14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com 395




%10 T —fiRHIHY

& XILINXs

BEEB D
NGC FILE 1 (10)
10 10
il 13
17 16
12 KEEP HIERARCHY YES 12
15 14
Design View Netlist View
X9542
BEATEETIL AV

M7 oy 7 £33 RV Tay a7 ay 71 AL ET,

mAIL—IL

il %9 fE

&3

==

HELEZTATAFERIT T 2 — VICEHENET,

yes
- HDL eV =Tk éﬂtr*f%x[ﬁkh}:%%ﬂ‘%biﬁ“
- yes EARRICHEMALEES A TIA T —aiZbmiAEInEd,

no

Mg 7 ay 7N i EALEY 22— VI~ —V 3N ET,
soft

- ARTTVALCOBEEEEELET,

- HEIFA L TVA T —vaiRES R E T A,

V= LRFIENFTIREIN TVRNHE AL, TOHIETIERETERNIEERLTVET,
FEAIE. NI O HlZ S L TS0,

VHDL O #3431

KDIHTEZFLET,

attribute keep hierarchy : string;

ROINTFEELET,
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& XILINXs 810 B —fRHI#

attribute keep hierarchy of architecture name: architecture is
"{yes|no|soft}";

Verilog O & 345

(* keep_hierarchy = "{yes|no|soft}" *)

XCF @ ¥ 3245

MODEL "entity name" keep_ hierarchy={yes|no|soft};

XST AUk SAUEXH

run A< R T a— LR ELET,

-keep hierarchy {yes|no|soft}

A, [~ N 740 =R 2SR TLESN,

ISE Design Suite TD R TE
ISE Design Suite T/ u— LI E#LET,

[Process Properties] Z A7 12" iR 2 A — [Synthesis Options] — [Keep Hierarchy]

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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%10 Z . —fRHIH & XILINXs

4735 %IR

TAT ZVRFRIA (Flso) 2~ K FA2 72 ar Tk, 947 7Y 77 AVEEH T 5IEF%
fRELET,

T, ROWTINDFETHEETEET,

WDWNF 3D J71E T ISE® Design Suite TFA 7 FUMZRINE (LSO) 7 7 A /L Z$5E
L/i‘g—o

[Process Properties] # A7 12" R+ 7 A — [Synthesis Options] — [Library Search
Order] Z @R E7,

“lso A~ R TGAy IS arBFERHLET,
FEANX. T4 77U FRIE (LSO) 77 A/ |25 R TSN,

BRARRETL AV K
TrAMIEBAIET,

HEWRIL—IL
HUFER A,

il #91iE
HATXBIEET 7 A ADHTT,

FTIHILEERTE

FIFNIDTFANIIHOEE vy ZOF T av R ELRWEAIT. T 74V DTA
TIVRRIAAE SN ET,

¥& 2151
V= LR FIENTER I TN AL, TOFIETIIRE TERNWI 2L TNET,
FEAIE. NI OISl Z S TLTEEW,
XST A< R 43X
run AR T/ a— LR ELET,

-lso file name.lso

ISE Design Suite TD K TE
ISE Design Suite T/ — S )LIZEFLET,

[Process Properties] # A7 12" iR~ A — [Synthesis Options] — [Library Search Order] %
BIRLET,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXe 810 B —fRHI#

LOC

LOC X, TRAANDT AL TL AV M RBETHNNE (B —ay) zERLET,
ZOHFIOFEERMIL, TR T AR ] (UG625)% SR L TLIZEW,
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%10 Z . —fRHIH & XILINXs

2ybXREB
PR AR (—netlist_hierarchy) 2~ 'K 42 472 a12id, IROEHENRHVET,
BHED NGC 2y hNAR 77 AV PERINASE A2 HEcEET,

KBRS —EHOZETLTODHAER, T NERIITTyMEEN B AICT
b PRy AN HE T IENTEET,

PSR IS B R ICHEMESND DT TIEHV EEA,

LUT &RBEIEFD/NESLERER I OV D REL
TALL VAR LUT Sy u 778 oy 7 i bic k) . — o/ S pE 7
By 7D _XTOuYy 7 REEICEEENLIERHVET,
INHONSTeEE T ay 712 RO LI RN HY £,
- 7RV LG
- J@% 2~ 3fHo LUT
- B b Iz E R
- RV NIANTEAEERL

BEE#Hz-v7ODT IL—T 1t

TR/XV A HDL Al XST TR HERE A~ 7l L@ E T s~
WICEEDIHEENET,

IMHOHES NI~k @ DSP £/-i1E7 ey RAM VY —2&2FEHLTA
VAT =g ENET,

TNh—FleE N~ ranEEg 7oy N THwmIns L, a— L OB 2
BIRD I/ FET,

- HIBRShDZLHY
- RV ANTHEMEERL

WRAREEIL Ak
Ja—UiIZEHALET,

®EAIL—IL
HVFER A,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs 810 B —fRHI#

Hl#91E
as_optimized (77 4 /L 1)
- XST T, BB O #ER;: (KEEP.HIERARCHY) AZEShET,
- NGCryMAMM#ELSNTBATERLET,

- BEETau2|\li7IyMETESRLOLHNIE. B AU AR L E
T7I7vMETERWEDOLEHDET,

rebuilt

XST Tl B o+ (KEEP_HIERARCHY) Hl#91Z B2 7L, BEE A7 NGC xRy kY
AMPEEHINET,

¥ 3451
V= LR FIENTEIBREINTORWGEAIEL, TOHETIHRE TERWIEERLTWET,
FEANIE. NI DT O CHlES L TTZE0,
XST aAv R SA4 3
run I~ R TC/a— LR ELET,

- netlist hierarchy {as_optimized|rebuilt}
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5 10 & : —fRHIHY

& XILINXs

REIETTIA—k
{7 4—b (OPT_LEVEL) $l#) Tl &K E(LDOTT +—F LV ERELET,
BWRARTREIL AV
Ia— VAT 0 T AT AT 'Y 2= VITEALET,
&R IL—IL
BELTET T AT A ETE Y 2— VIS ET,
Hl#91E
1 BEEREL =7+ —bF L) (F 740 E)
- T IANIOEGELT T 4 — b LoV MRS E T,
- FICEET VAT ROEITRDET,
¢ ALV DETHEAL
& LERERRN N B E
2 (mERELTZ7+—F LL)
- EKE(EFEZBEMTHRERT DI XST IZmFLET,
- BT EALNRDIRVEEINLTLEIZERNHVET,
- MTLLRRBEEINDIDIT TIEHVEE A,
- —HOTVANIOBFNEBHVET, T AR TUE, FoteKBEDR RN
B M RNETHILTHHVET,
0 (AR b=7 4 —h L)
- REETT = LoUL 1 R TSNS RE(LT VTR LO—E
A TIZLET,
- AREREOTUAALTEITLET,
- BEEDOR—F AR AETHIEEHVET,
- MRERRLIUG T D720 REFOVHBER CHEAINET,
18 351
V= L RFIEP LRSIV TVRWIG AT, EOHETIHIRE TERNIEZRLTVET,
FEMIE, IO OB ZSZRL TTES W,
VHDL O #& XX 5l
RDOIHNZESLET,
attribute opt_level: string;
ROINTHELET,
attribute opt_level of entity name: entity is “{0|1|2}";
Verilog O & 345
(* opt_level = "{0[1]2}” *)
XST 2 —H— HAK (Virtex—6. Spartan-6.7 ¥1)—X F/N\A )
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& XILINXs 810 B —fRHI#

XCF @ #& 345
MODEL “entity name” opt_level={0|1|2};

XST aAv 2R 43Xl
run A~ R T/ a— )LICERELET,

—opt_level {012}

ISE Design Suite TDKE
ISE Design Suite T/ m— LI EFRLET,

[Process Properties] Z A7 12 7R+ A — [Synthesis Options] — [Optimization Effort]
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510 & :

— R& &l #Y

& XILINXs

a1k B 1R

Bk B (OPT.MODE) fil#TiL, kot ik fEELE T,

BERARREIL AV

Ta— VAT 50, T T AT 4 F T a— AL ET,

HEWRIL—IL

i #9 fE

&3l

RELTEZ U TATAERIT T 2— VI EBENE T,

speed (T 7 # /L 1)
nYyy LoV A HIRE DD T, B S LR ES,
area

THAL AT VAT —ary THEASNZu Y vy 7B OIKBENDT2D ., T A
T4 hmm ELET,

V= VR FIENFER SN TVRWG AT, TOHIETIEIRHRE TERWVILERLTVET,
FEAIEL NI O HlZ S L TTZS 0,

VHDL 018 XX 4l

KDOIDZEFLET,

attribute opt mode: string;

WDOIDNTHRELET,

attribute opt_mode of entity name: entity is "{speed|area}";

Verilog O 1& 345

(* opt_mode = "{speed|area}" *)

XCF M &34

MODEL "entity name" opt mode={speed|area};

XST aAv R 43X

run 2R a— LIl ELET,

-opt_mode {area|speed}
ISE Design Suite TODHRTE

ISE Design Suite T/ — VI EELET,

[Process Properties] # A7 1% 1R A — [Synthesis Options] — [Optimization Goal]
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& XILINXs 810 B —fRHI#

INZLIL —X
RF L)V Ar—A (PARALLEL CASE) #If9121%, RO HEAHY £,
Verilog 7 A NZOAFEHTEET,
case MR TLI) w LF T LIV LU THRBREINAIOFIRELET,
case OME NN AT & DI A —RE N7z if-elsif SUUZBHINRNIIICLET,

WARREIL AV

Verilog A% T AR case IZDO A HIIET,
@RIL—IL

HVEHA,
& 3l

VLR FIENEERIN TV WAL, ZFOFIETIHHRE TEXRNWIEERLTWET,
FEMIE. TIEUDIC o Z SR TLIEE,

Verilog O 1& 345

(* parallel_case ¥*)

ZOAv RIS —T B RBREENRWED | EL 72O T B AICE ML TR
LET,

(* parallel case ¥*)
casex select

4"pblxxx: res = datal;

4"bxlxx: res = data2;

4'bxxlx: res = data3;

4"bxxx1l: res = data4d;
endcase

ZOHFIIL, Verilog TAY 2 AL THFEHTEET, AX I A FORELIX, RO
JOIBE DAY a AR FES,

// synthesis parallel case
ZOaASURIZFE =T Y B RBEENRNED BEL I ZDOTHRAIIAZ AR

YRR LET,
casex select // synthesis parallel case
4’'blxxx: res = datal;
4'bxlxx: res = data2;
4'bxxlx: res = data3;
4'bxxxl: res = data4;
endcase

XST aAv R 43X
run I~ R T/ a— LI ELET,

-vlgcase {full|parallel|full-parallel}
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%10 Z . —fRHIH & XILINXs

RLOC

RLOC ##II2IE, IROFFE R HVET,
ARG~y 7 BIOEEBEHIKITT,
oYy T A NS LTSI — b L E T,

TULACRONEIL, T A BIRO K KA E 2R, FAUEENDIEN
DTV A MR ERZTEET,

ZOHFIDOFERNL. THF AT AR ] (UG625) 2L TLIEEW,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs 810 B —fRHI#

R=F

RA7 (S F72Id SAVE) #ilIE, & ERR~ v 7 HKTT,
THA W~y T INDE WINFATSIET,
- —EORYINFRET vy 2 RIS D
- LUT ®XH7e= L Al L THIBRES D

SAVE il 2T 5L, ZOLD R E S A TE Gk DRy M ANTRED
XY MBIOT vy I ~DT e A RFFTEET,

RO IS e f b FiEEA 7IZLET,

- Ry T Ry O R
- LURAXHEEHE
SAVE O3 % XST D ENE
ESA INHDOTL AN SN IRy M &) | Xy e O3y MOE BRI A b
T RTHEBERY N AMIGREINET,
Tays LUT EZNITEERES VI BT TR SR E T,

ZOHFIOFEMNL. THIF T AR] (UG625) 2SR TSV,

BERARIREIL AV
ESAN

S (SAVE) #llfomxy M@ EIN DL, TOXRyMIEEERINIZTL AV M RTEIL
IR N ANMCRESNE T, ZRODO L AU NI SN Ry MO R ES N E T,

AL AR Y T NS T ARA A FYIT AT

SAVE H#l#73 LUT O X572 A A% v o —hSETVITF 47 IS NA L, FD
LUT &I RSN E 5T R TR SN E T,
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%10 Z . —fRHIH & XILINXs

BRERHTTAIL

BREKI T 7 ANVDIRE (~uc) I~ R T2 T varwEHTE, BRI XST TffF
AEND AV 7 ZHFIT7 7 AV (XCF) 24 ETEET,

HHIZ 7 AN DIEFRA1T xef T,
PR DBRIRDT 7 ANEIRE T DETT—NRAEL, TrkAR P IS ET,

BRARRETIL AV
T AN SET,

WA IL—IL
HVFER A,

il %9 8

A CTEDEIZT 7 AN AL DR TT, T 7HNVMEIZHVEE o

¥ 32151
Ve LR FENREREN TR WIEAIT, ZOHFETITRE TEXRWIEERLTWET,
AL, NI O CHlZSRL TLTEEW,
XST AR 434
run AR T/ a— VIR ELE T,

-uc filename
ISE Design Suite TD K TE

ISE Design Suite T/ a— N)LIZERLET,

[Process Properties] # A7 127" iR+ 7 A — [Synthesis Options] — [Synthesis Constraints File]
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& XILINXs 810 B —fRHI#

Translate Off & Translate On

TRANSLATE_OFF & TRANSLATE ON #ff 9 %&, v 3=l —Tay a—Rigd | ARICE
D72\ HDL Y — A a— K& BET 25 ETEET,
TRANSLATE_OFF: #4227 ar O HEEIEE

TRANSLATE_ON: 927 ar DbV EIEE

Synopsys il £J
Translate Off 38X Translate On X, Synopsys f#ill#CT9,
XST CiZ Verilog T Translate Off 381" Translate On fHlFI 23R —rEET,
H#EhZE #at, VHDL 35 KO Verilog Ol J7 T T £,
TRANSLATE OFF X8 TRANSLATE ON (X, kDU —FREdkicfli i caEd,

—  synthesis

-~ synopsys

- pragma
BWARREIL AV

o— A A E I ET,

EwHIL—IL
B Ta—RO—HEHE N EITENCTHIHEELET,

&35l

YV LRFENEERIN TRV AR, FOFETIEHRE TERNWIEERLTWET,
FERIE. NI O CHIZ S TLTEEW,

VHDL O #& 3 45
KOOI EELET,

-- synthesis translate off
...code not synthesized...
-- synthesis translate on

Verilog M & 3 {5l

HDL DA% 2 "L THEATEET, 20D Verilog BESTIT, R /2 AZ a A MESTEIX
B2nE4,

// synthesis translate off
..code not synthesized...
// synthesis translate on
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%10 T —fiRHIHY

& XILINXs

Verilog 129 )L—

FT4LIR
Verilog @ ‘include 4L 27 ) DI E (-viginedir) a~> K A2 7> a2, IRD
R nHOET,
- ‘include LHITFEHINET,
- ‘include X THMBENDT 7 AN E/N—T —RROIFRLT D ET,

‘include ICXD 77 ANNERENDLE XST TIXKRDNEF TSEIE R T4 2R)
DRBINET,

- BUEDOT LN

- ‘include %% ¢ Verilog 77 AV DT 4L 7Y
- .prj Z7ANDT AL IR

-  —viginedir &7’ v ar THERENDLT AL IR

BERARREIL AV

TALZRNCEASNET,

®=wAIL—IL

il #9 fiE

&3l

HVEHE A,

fRECTELMHEIET AL 7 RIATT,

V= LR FENTIBREINTORWIEAIL, TOHIETIHRE TERWIEEZRLTWET,
FEHIE. TIEU OO CHlES L TTEEV,

XST AR UR 43Xl

run IR a— LIl ELET,

-vlgincdir {directory path [directory path]}

ISE Design Suite TD K TE
ISE Design Suite T/ B— NLIZEFRLET,
[Process Properties] & A7 17" 7827 A — [Synthesis Options] — [Verilog Include Directories]

Z DOl EFR AT BT, [Edit] — [Preferences] — [Processes] #2727 L. [Property display
level] % [Advanced] IZXELE T,
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& XILINXs 810 B —fRHI#

Verilog ¥4 0
Verilog ¥ 71 (=define) 2~ K TA2 A7 aZid, IROFFERHLET,
Verilog ¥ 7 0% ERETIIHERLET,
V—A a—REERLASTHT AL ar 74X a2l — a0 2 BEIEETEET,
P a7 DERSLT7r— TANCHEATEET, ERSN~ralT P THHS
NTWRWEEIL, MDAy E—UhRRSNERA,
BEHATEETIL AV
ra— UZEALET,
@A IL—IL
HVEHA,
#l £91E
name |I~7m14,
value 13~7va 7% Ak
T 7NV TIIIbERINTWVERA,
-define {}
EXIL—IL
- /e EIISATIELVETA,
{} NIz ALET,
BAEIFAR—=ATRYIVET,
~/n 7TXANI, ZEBIHLG () THDH, TOFETHRELET, L, v/n
THXRAMIANR=2ZANEENLG G, 4T ZEHS I AFEEHL TTZE 0,
-define {macrol=Xilinx macro2="Xilinx Virtex6"}
ISE® Design Suite CEZIEE T 535G 1X, (J IFEH LN TTZEN,
acrol=Xilinx macro2="Xilinx Virtex6"
&l

Y LRFENEERIN TWRWEEIR, FOFETIEHRE TN EERLTWET,
FEAIE. TIEUDIC 0 IHEZ SR TLIEE,

XSTav Uk S48 X

run <R T a— N LIZ & ELET,

-define {name[=value] name[=value] -}
ISE Design Suite TR FE

ISE Design Suite T/ 01— LI EF#KRLET,
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[Process Properties] Z A7 12 iR+ 2 A — [Synthesis Options] — [Verilog Macros]
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& XILINXs 810 B —fRHI#

EETALIRY
Y25 (L 7KV (=xsthdpdir) =2~ F IA2 72 ar Tl 94790 ~v 7 77 AL TH
IR ESN TR WEAIC, v ANV ENTEZ T AN TR E T B2 E R LE T,
ISE® Design Suite

[Process Properties] Z A7 12" 7R+ 27 A — [Synthesis Options] — [VHDL Work
Directory]

avR A4 F—R
set -xsthdpdir directory
H AR B
1. 3 ANDa—Y—NFELTaYyc/7bEELTHET,
2. HOMLHALRALENT shlib EWHIEHET AT ZVEILFLTOET,
3. ZOIATIVNE, ez N T OV Ie Tay IR E ERTWET,
4. Ha—P—F, ENETNe—INVICBIEETAT TV EFF>TVET,
5. —H—=3FxInET e T AL I NP DY (c:¥temp) IZPRIFLTWET,
6. —HW—1&L21%, LRRLSMITAT TV 112 248G L TOET R, 2—H— 3 Lt
ALTWEHEA,
A—5—1

Mapping file:
schlib=z:\sharedlibs\shlib
libl2=z:\userlibs\1ibl2

1—H%—2
Mapping file:

schlib=z:\sharedlibs\shlib
1ibl2=z:\userlibs\1ibl2

1—H—3

Mapping file:
schlib=z:\sharedlibs\shlib

A=W — 3 F KORETDLERHVET,

XSTHDPDIR = c:\temp

EHAEETIL AV
FTALZRICE RSN ET,
@ AEIL—IL
HUFER A,
B

fEECELMWEIET ALV IMI4ATT,
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5 10 & : —fRHIHY

& XILINXe

&3

V=R FIEPFERSN TWRWNG AT, TOHIETIETRE TERWVIEERLTVET,
AL NI O HlZ 2 L TTZS 0,

XSTavwok S14#EXH

run 2w R T a— UIZERELET,

set -xsthdpdir directory

ZOARURTRHRETEDLNAT L DDA T MHFTL7 4L 7 AR ELET,

ISE Design Suite TD & E
ISE Design Suite TZ/ m—/ N)VIZERLET,
[Process Properties] Z A7 a2 87 A — [Synthesis Options] — [VHDL Work Directory]

ZOHHIE R TAIZiE, [Edit] — [Preferences] — [Processes] #2727 [Property display
level] % [Advanced] IZFRELF T,

414
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& XILINXe

Vaxay

11 =

HDL #il#3Y

ZOE T, XST @ HDL HHKINZ DWW TEHBL TV ET,
ZOEIFTNZEAEDHIKI DR DIEREEZ O ET,
il D7 BA
AR =L A b
1 AL —n
Il A
1 LB

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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%11

= . HDL 4%y

& XILINXs

FSM B &ttt

FSM H @il (FSM_EXTRACT) fil#I21E, RO FFE AR HY E 3,
BHIRAT—h =0, BLOSEOARDEK#ELA T v ar a2/ cEEd,

[FSM Encoding Algorithm] 3T [FSM Flip-Flop Type] DfE% 5% E 3 HI21%, 2047
arvinA NI TV DR ERHY E T,

HERARREIL AV

Ta—VZEH T, FlRE T a7, BV 2V BEICEHTEET,

HEWRIL—IL

il %9 8

&3l

RELIZZ T T4, B 2— )b, FRIXEFICEBEINET,

ves [F£721% true XCF)] (7 #/Lh)
no [F721% false (XCF)]

V= LR FENTIR SN TR WIGEIL, 2O FIETIERE TERWIEEZRLTVET,
PR, NI o/l Z S LU TTEE N,

VHDL @*ﬁjdﬁ'l

RDOIDIZEFLET,

attribute fsm_extract: string;

WDOIDFRELET,

attribute fsm extract of {entity name|signal name}:{entity|signal
is "{yes|no}";

Verilog O %& 345l
WReTla— VERIFEFESOEANICANLET,
(* £fsm_extract = "{yes|no}" *)

XCF D34 1

MODEL "entity name" fsm_extract={yes|no|true|false};

XCF D& 325l 2

BEGIN MODEL "entity name"

NET "signal name" fsm_extract={yes|no|true|false};
END;

XST aAv Uk S48 X

=Ju

run AR T a— LI ELET,

416
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& XILINXs % 11 = . HDL #I%

-fsm extract {yes|no}*

ISE Design Suite TDEFE
ISE Design Suite T/ m— S)LIZEFRLET,
[Process Properties] A7 w2 7R~ A — [HDL Options] — [FSM Encoding Algorithm]

FSM > a—F 407 72U R L (FSM_ENCODING) 723 none (2% E &4, —fsm_extract
% no l[CREINSHE. —fsm_encoding D& EILE RITITEER 7220 ET,

Z DM DA 1L, —fsm_extract (% yes (2% X4, —fsm_encoding 133K L 7= fE |
EINET,
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Pz

5= 11

&= - HDL 414y &2 XILINXs

FIER T O—FF&

ENUM_ENCODING (| = m— R FE) HifIIE, RO IR ERHET,
VHDL $ 285 45T a— R FEE2EIRTEET,
F%71C¢ VHDL il L CORFEETEET,
AT —h LU AZDOFNZERIZFE LT FSM (FRAT—k = 0) Oxra—R ik

FIRECTEET,
AT —h LU AZD FSM = a—K FIEOFRE (FSM_ENCODING) % user [Zi% &
Li‘a‘o

EHEAEETIL AV

B FEidMIcEHsSNET,

ENUM_ENCODING 1Z#ET A DAL B —T 2 A ATARFFTHMLENH LD T, IR—
MR ESNTIEA 1T XST THEMEINET,

@A IL—IL

RESNT-ZATEITE S ICEASNET,

il %9 8

JEPEEIE, 22ATXEIbN AN AT a—FE2E X FHITT,

& 341

VLR FENRTE R I TWRWGE S, DO HETIIRE TERWVWIEERLTWVET,
L. TIIUOIC O CHlES L TTEE0,

VHDL O #& 34l

WOHENZ AT LI, VHDL flfEL CTHIZERICHRELET,

architecture behavior of example is

type statetype is (STO, ST1, ST2, ST3);

attribute enum encoding : string;

attribute enum encoding of statetype : type is "001 010 100 111";
signal statel : statetype;

signal state2 : statetype;

begin

XCF @ 1 3 5l
BEGIN MODEL "entity name"
NET "signal name" enum_encoding="string";

END;

418
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& XILINXs

% 11 & ;. HDL &%

ElHL o R2DHEI

ﬁﬁv T AZOHIEE (EQUIVALENT REGISTER REMOVAL) #1#91%. RTL L~L Tk
AL O AXDOHIBRNTEET,
FAVL IR TIIF AT FGATSVNEAL ARV T — "N SN ZAG 7y T 7ay 71T
HIFRENEY A
STy T 7y T IR AL, T AN T SA AT 4y T A A REMED |
N ET,

BERARREIL AV

Ta— VAT 0, R T4 T4 BV a— L B ERICEATEET,

EAIL—IL

il %9 8

& 31

RV 7 7ay 7 BIORNERANEER L7 )y 7 7ay 7 2HIBRLET,

ves [F721% true (XCF)] (F 74 /LK)
Vo7 7uy T OREILBAEHTY,
no [E721% false (XCF)]

TV T Ty T ORE L EL T,

TV 77y 7 O EEACITIEEFR 23000 £, mal BN MR A 1T, no IZEREL
TLIEEW,

V=R FEPTLBEN TORNE AT, ZOHIETIERE TERNILEZRLTNET,
AT, AT OMICHIZ S L TTES W,

VHDL O #& 3 5l

ROIINZEFLET,

attribute equivalent register removal: string;

ROIDITHRELET,

attribute equivalent register removal of
{entity name|signal name}: {signall|entity} is "{yes|no}";

Verilog O #& 345l
REEY 22— VELIIEZESOEANCASILET,
(* equivalent register removal = "{yes|no}" ¥*)

XCF M3 1

MODEL "entity name"
equivalent_register removal={yes|no|true|false};

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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% 11 Z : HDL %1% & XILINXs

XCF D& fl 2
BEGIN MODEL "entity name"

NET "signal name"
equivalent register removal={yes|no|true|false};

END;

XST AT UR 43l
run I~ R T/ a— )LICERELET,

-equivalent register_ removal {yes|no}

ISE Design Suite TDKE
ISE Design Suite T/ — LI EFRLET,

[Process Properties] # A7 127 iR~ 7 A — [Xilinx-Specific Options] — [Equivalent Register
Removal]

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs % 11 = . HDL #I%

FSM Ta—KAEDIETE
FSM_ENCODING #2425, FSM Oa—F (0 7R EABIRTEET,

O T 4B ET AT, FSM E @il (FSM_EXTRACTION) &4 12 TE<
VBERHYFET,

EWHEAEETL AV

Ta— NVZEA T30, SR T 474, BV 2=V ERICEATEET,

HEWRIL—IL

RELIETZTAT 4, BV a—)b, FHME FIZEAShET,

il #91E
auto (74 /Vh)
HAT —b v AR AT FEN HBRISRRENET,
one—hot
compact
sequential
gray
johnson
speedl

user

&3l
YR FIERRIR SN TN RNG B, T O IETIHERE TERNIEZRL TN ET,
AR, NECDIC ) OEIIES L TTZEN,
VHDL O #& X
KDOIDTEFLET,
attribute fsm encoding: string;
ROIINTHRELE T,

attribute fsm_encoding of
{entity name|signal name}:{entity|signal} is
"{auto|one-hot|compact|sequential |gray| johnson|speedl |user}";
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% 11 % : HDL #I# & XILINXe

Verilog M & X 41

WReTla— VERIFEFESOHEANCANLET,

(* £fsm_encoding = "{auto|one-hot

| compact|sequential |gray| johnson|speedl |user}" *)

XCF D& XXl 1

MODEL "entity name" fsm_encoding={auto|one-hot

| compact | sequential |gray| johnson|speedl |user};

XCF D3l 2

BEGIN MODEL "entity name"

NET "signal name" fsm encoding={auto|one-hot

| compact | sequential |gray| johnson|speedl |user};

END;

XST A<k A4 Xl

run IR T/ E— LR ELET,

-fsm_encoding

{auto|one-hot|compact|sequential |gray| johnson|speedl |user}

ISE Design Suite TD & E

ISE Design Suite T/ m—/ NVIZERLET,

[Process Properties] Z A7 1% "+~ 27 A — [HDL Options] — [FSM Encoding Algorithm]
[None] ZE4R 42 & —fsm_extract I no IZ5R E X4, —fsm_encoding D& EILE L
ZIEBIR A<D ET,

DM DA X, —fsm_extract 1% yes IZF% E X4, —fsm_encoding (E A== — Ti&N
LIfEICRR ESNET,

FEMIIZ. TESM HEb R ) 22 L TEEwn,

XST 2 —H— HAK (Virtex-6. Spartan-6., 7 >1J—X T/NAXFH)
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& XILINXs % 11 = . HDL #I%

MUX D &/NFA4X
FE . ZORKIIMEH T ARNCEEDNLETT,
MUX @ Fg/Iv A X (MUX MINSIZE) fllFIZ 1T, RO I i H £,
XST THEFRS D~ NTF T Lo ~rud /N A X2 f# L £,
1 JObRERBEH AR E CEET, 774V ME 2 TT,

SELESN-T—2ANK

Y AZX NI, v NTF TV IV 28T —Z AT, vL I AT T o FLERE A,

RILFILIY HA4X
2-to—1 Multiplexer 2
16-to—1 Multiplexer 16

EIRT—2DIE
AR BRI 7 — 4 O L1 BR T,

TILFITLYY A4 X
1 EYNMED 8:1 v /LF L7t — 8
16 EYMED 8:1 v L FFL 7t — 8

21 T IILFTLHUH— <40

XST TlE. 2:1 v A F Lo — < zaPNHENICHERINET,

2:1 ~NF VLIV — BRI T DL T A A SRICAF R BN o120 |

WENDSTVLET,

- TAAMERRICHEDR R WSS ZOHIFIEE A LRV TIEE0,

- TAAAERRICHERH LG AT 2T AL RN U ESH
LIEBRBVET,

AR TAAABEHBICHERS SRR EL I, #iRS 2.1 v v F 7L
T =B NV ERETONET, 2:1 vV TF T LIV OHiiRET A AT —
TN TBITIE, =SV FE T ORMEE > TV A E T ay 700N
T T % MUX MINSIZE OfEIZ 3 5 ELET.

MUXMINSIZE i A3 52L T 2 IV RERVARDO~</VF TV I OHER /3 [ERE
TEETHN, ZNUCEDFENHENEINDNTHEFRETITHY FH Ay MUXMINSIZE (2 2
FOREVMEZEH T 2855I120%., +OREENNLETT,

WARREIL Ak
Ja—sN)UZ £721% VHDL =27 47 4 £721% Verilog £ 2— VI AL ET,

@ A IL—IL
TT 4T 4 FETIX Verilog ¥ — VAL ET,
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% 11 & : HDL #I% & XILINXs
18 3451

V=R FEPFRIREN TR BRI, TOFETIERE TERONILERLTVET,

FEMIE, IO OB 2SR TTES W,

VHDL 0 #& 3 l

WDIHNZCESLET,

attribute mux min size: string;

ROIDIHEELET,

attribute mux min size of entity name : entity is "integer";

Verilog M & 3 {5l

WaEl2a—LESOHENCANLET,

(* mux min size= "integer" ¥)

XST avwUk 42X

run A< R T a— N )UIZRELET,

-mux_min size integer

Z O ISE® Design Suite DT 74/ hD XST A7 vavicid g snEt i,

XST 22— — HAK (Virtex-6, Spartan—6, 7 ~\)—X T/INA RF)
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& XILINXs

% 11 & : HDL #l#%

)y —R&EH
VY — 234 (RESOURCE_SHARING) #illf&H H 3 5L, HAEEE DV — AL HE2H %)
FIAT DI LUET,
BWRARREILAVE
Ta— VAT 50, THAY TUACMIEBALET,
wAIL—IL
HELEZTATAFERIT T 2 — VICEBEENET,
Hl %9 1E
ves [F£721% true XCF)] (F 7 #/Lh)
no [E721% false (XCF)]
¥ 34

Y LR FENRIR SN TR WEAIT, TO FIETIEHRE TERWNWIEE R L TWET,

AT, AT OB B R TTES W,

VHDL 018 XX 4l

KDOIHNZESLET,

attribute resource_sharing: string;
WOIITHELET,

attribute resource_sharing of entity name:

Verilog O 1& 345

entity is "{yes|no}";

KeEY 22— VESELIIA L AZ L T—2 3 DERNCATILET,

attribute resource_sharing of entity name:

XCF D& 324 1

entity is "{yes|no}";

MODEL "entity name" resource_sharing={yes|no|true|false};

XCF D3 2

BEGIN MODEL "entity name"

NET "signal name" resource_sharing={yes|no|true|false};

END;

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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% 11 Z . HDL %3 & XILINXs

XST AR 43X
run AR T a— LR ELET,

-resource_sharing {yes|no}

ISE Design Suite THD R T
ISE Design Suite T/ u— LI EZLET,

[Process Properties] # A7 12 iR+ 2 A —[HDL Options] — [Resource Sharing]

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs

% 11 & : HDL #l#%

=D AT YAT—23Y

Tt —7 A FVA T —ar (SAFEIMPLEMENTATION) #il# & 4 5L . ARAT—h
Y (FSM) &2 —7 AT VAT —vay E—RTAVTIARTEET,
FSM 2N EEZN 7R AEIC 202 & XST TIHIBMB Yy 7 & A L T, FSM 2 A )70k
BE (U NNY 27 —R) IZLET,
- FTIFANTIE, UBN) AT —hEL T reset BAEIRSILET,
- FSM IZHIHME B3 & N TV WA 1T, power—up 2NEIREILET,
- UAIANY RF—NI, B—=7 VDN 27 —h il EFEAL TCTFH CERLET,
BT A TVAT = ar A AT DI, RO TFINBIZHE- TTEEWY,
— ISE® Design Suite
[Process Properties] #4712 iR A — [HDL Options] — [Safe Implementation]
VI LET,
- Hardware Description Language (HDL)

AT —h LU RS EFRTEE T 0y s F121345 512 SAFE_IMPLEMENTATION i
KERELET,

EWHEAEETL AV

FPAL AR (XST 2~ R TAVEMEH), FET vy s (R T4 T4 T—FT7F %, av
A=K D), FLHEFICHEHAINET,

HEWRIL—IL

il #9 fiE

& 31

BELIETZ T AT 4, AR —R N BV a— )V 55, AV AZAEASNET,

ves [F721% true (XCF)]
no [F7213% false XCF)] (&7 V1)

V= L RFIEN LRSI TWRWIG BT, £DO T ETIEIRE TERNIEZRLTHVET,
AT, NI OB B L TTES W,

VHDL 0)1%3:175'1

ROINZEFTLET,

attribute safe_implementation: string;

WDOITHRELET,

attribute safe_implementation of
entity name|component_name|signal_ name}:
entity|component|signal is "{yes|no}}";

Verilog O %& 345l
WaEEVa— NVERIIMEFESOERNICATILET,
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(* safe_implementation = "{yes|no}" *)

XCF D& 3245 1

MODEL "entity name" safe_implementation={yes|no|true|false};

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs % 11 = . HDL #I%

XCF DX 2

BEGIN MODEL "entity name"
NET "signal name"safe_ implementation="{yes|no|true|false};

END;

XST AR 43X
run AR T — LR ELET,

-safe_implementation {yes|no}
ISE Design Suite TD K TE

ISE Design Suite T/ a— N)LIZEFRLET,

[Process Properties] Z A7 1% 7R+ 2 A — [HDL Options] — [Safe Implementation]

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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£—7 YHNY RF—F

B —7 UB Y 25—} (SAFE_RECOVERY_STATE) #l# &2 A4 5L . HRAT—K v
vV (FSM) 2 —7 AT VAT —3ay B—RTAL FVAVNTHEIAE AT 503 2
T—rEERTEET,

FSM MERIRREIZ 725 &, XST Tl MaYy 72 LT, FSM 2/ 20700k
RIZLET,

FSMZt—7 B—R AL TFVALITEHE FSMOEHEOE ~AE T — 2L E £ 0
a—REEDHT, Mo —RFELTELET,

XST Tl&, FSM 2R D AT —hEeRIFFICR T uyy 7 SN ET,
- BEHMoOAT—h

- Ukyh AT7—h

- BFEREAAT—h

- SAFE RECOVERY_STATE #ffi L CHiEL7=AT —h

EHAEETIL AV
AT =K LU AZERITEFITHEHASNET,

& A IL—IL
RESNERICERASNET,

18 X 45
V= LR FEPLIBIN TN AL, £DOHIETIIRE TERWIEZ/RLTWET,
FEIE, TETOIC ) OB ZZ L TTESW,
VHDL O #& 3 5l
KDOINZEZLET,
attribute safe recovery state: string;
KOOI ELET,

attribute safe_ recovery state of {signal name}:{signal} is
"<value>";

Verilog O 1& 3 45
WEEEESOEINIANLET,

(* safe recovery state = "<value>" *)*

XCF O # 3 4l
BEGIN MODEL "entity name"
NET "signal name" safe_ recovery state="<value>";

END;

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXe

Vaxay

12 &=

FPGA #I$3 (425 I LL4))

ZOETIE, XAIVTHIKI LIS D FPGA HlFINZ DWW CRHBIL £,
ORI ANZEAL DHIKIDRDIEHREZOET,

HilF DA

AR =L A b

1 AL —n

il i

1 3
2L OHFINE, RO LT TEET,

THA L BRETET N B — T

BRIDAE B Xy~ A AF AT a—H V235

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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% 12 & : FPGA $l# (A4S0 §IFLL54) & XILINXs

SEEEAMN DB EAN DK

EE D COFKTIHRBNSREA~ES T AL LT EDIIREERNLINEEL
TLIEE,

ZORKIEER DL, FERM set LD reset (552 FMNE B ICEESHZ HZENTEET,

EREAM S RIEAND LK
ZOFFNZIE, RO LR BHV E T,
HeFmE DY — )b T A IO BT SNET,
ARGy 2= SNV T 7 uy T BIOTyFITE S EE A
TP TITATERITSNET,
B DH Y NI AMI KRS IVET,
HDL ¥ —R a—RZABEINEE A,

tykrB LU YR
a7 RAM BXDSP 7y 78 DOPF AV TR FNAZ V) —ZAD set FBL
O reset (L7 4 [AIHE 5 T9,

a—F 4T HET set BED reset 1§ 52 IERBPUFTRTHMLERH DG E L, AJHE
HERKICEDDTZD, ZNHEDO)Y =A% M T 0L EDORNELHYET,

FERMNSFE~DOLEHE FITSEHE, HDL V—Z a—RDJEKR =L A DOl %
BEEPIC, NSO —REENTIENTEXET,

VYRS R ORI T 5L T KRB ATREIC AR E T,
- TS AEHRONE

- AT F— AD N

- EIIHIE

BREORYNIRE
FER S R ~DZEHIZ LD | B % D%y NI ANIE R ATO HDL SRk &3 B
HICEDVET,
L, AR O Ry R AMIROEA FICHEREIC /AR £,
- AT UZIERM Y MLy MR EESIZE SN2 WA
- R EBIOV Y IRRIBY —ANBIRAEL TWEEGA

HDL BB DL E
FERMIMNORIAS~OERIZLY T A BIEEZZER LTS, RO HDL flik = Z E 3
DMEIIHIELET,
THEBEY ORI EMEIC T 572D IR set LW reset 15 5= H T2
REHRIEE L T<T5
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& XILINXs % 12 = : FPGA I (B430 5 &I#LLo)

HEEIE
WOREIIWEIZ LA BEIDLET,
RIS REANE T A OHN A ENTI2E, 2437 V32l —iavk
EITLET,
HDL YV —Z a2 —R TR set 8L R reset [ 5&FCamLET,
BWRARREIL A K
Ja— Uiz ALET,
@A IL—IL
HVEY A,
Hl#91E
yes
no (5 7#4/LH)
¥& 345

YV LR FERREREN TV WIEAITT, O HFETIEHRE TERWIEE/RLTWET,
FERE. NI O CHlE SR TLTEEV,

XST A<k A4

run I~ R T/ a— LI ELET,

-async_to_sync {yes|no}

ISE Design Suite TDHRTE
ISE Design Suite T/ — N VIZEZELET,

[Process Properties] # A7 1% 7R27 A — [HDL Options] — [Asynchronous to Synchronous]
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BHE BRAM /swx o4

ZDHil# (AUTO_BRAM_PACKING) 3 5L, 2 2D/NTays RAM 25 27 )V iR—
7y RAM ELT 1 oD 7y s RAM ZUIT 4TI/ X 0 7 TCEET,

XST TiZ7 vy 7 RAM BRICEE L ~ZHD G EIZDOH NN X T LUET,
ZORFNET 7 AN TIEA 71T/ TWET,

BWHRAREEIL AV
Ta— ) IZEHLET,

@ AIL—IL
HVEFA,
#l %9 1E
yes
no (& 7#/Lh)
1 > 5

YV LR FENREBREIN TR WGATT, FOHFETIEHRE TERWIEE/RLTWET,
FEME. TIEU DI ORI ZSRL TLIEEN,

XST aAvUR 483Xl

run A~ R T/ a— LR ELET,

-auto_bram packing {yes|no}
ISE Design Suite TDKE

ISE Design Suite T/ a— S)LIZE#KLET,

[Process Properties] A7 12" R A — [Automatic BRAM Packing]
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& XILINXs % 12 = : FPGA I (B430 5 &I#LLo)

7 0% RAM Read-First 1> T AT — 3>
71w RAM Read-First > 7V A5 —3 3> (RDADDR COLLISION_ HWCONFIG) ##9T
I, read—first [A# CRLILRESNDT BY 7 RAM DAL T VAT —ar BflEShEd,
717 RAM Read-First A2 7 VAT — a2 021E, RO IO RSN HV ET,
Virtex®-6 7 /S A AZDO Al TEE T,
WOGE T EGEENET,
- Virtex 6 7 AALSND T NAR 77 ES—7yMILTWDH5E
- FCaRE A7z read-write [R#A23 read—first TIXR2WIEE
WICRETEET,
- AVRZVT—NERT By RAM VT 4T
- HERRvE A RAM

HEFR 5 & RAM DA Ll &N 72 AFEY % read—first FHAIZ T 2238 905% XST TiE
FRETEFE A, ZNIIE, HDL a—F CTELLERETHILENHYET,

WiInHA T varbLTHRRETEERA,
— ISE® Design Suite
- av NI/ EF—F
AR, 7y 7 RAM OFia L/ EZIAZ ORI 22 L TTZE0,

BEHAAEBEILAVE
WAL Tr— VIS5 SIVET,
- VHDL @&
- Verilog J& M
- XCF il
WA SN ET,
- Ty’
¢ TUTATH
¢ T—XTIFx
¢ IUR—Fb
- RAM 2Rk 4215 5

®=wAIL—IL

BELI T AT 4, AR —R b, BV 2— b FRIMMERICEASNET,

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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#l %9 1E
delayed_write
7y RAM IZAFRVRHEL W I Icar 74F a2 —ar ENET, BAaIEERS
F9M, writefirst 33X no—change [AIH#ICLE AL, NTF—< ZANELFET,
performance
read—first E—RDNRXT 3 —< L A& RKICLET, X7 —~< 2 AL, write—first 3
L O no—change E—RE[AISEIZ2DF T2, AERVAHBEN R ALRWINICEETD
PVERHYET,
T4 ILNME
RAM BMHEFRSINTWDIGE . 7 74V MEIT RAM AR — DU L > TRV ET,
R—k TI4ILNME *E
U R—h performance RAM T 27V IR—hD &
D HAEVREIRP LT L]
REMEAHVET, 20D, AT
UL w7V R—hDE A 1X
performance “&— R % [l #H72<
fEHCcxET,
F a7 )L IR—h delayed_write
&34l

Y LR FENFTIR SN TWRWIG AL, ZOFETIERE TERWIEEZRLTVET,
PRI, TIEUOIC ) ol 2 2 L TTEE N,

VHDL O #& X 4§l

KDOIHNTESLET,

attribute RDADDR_COLLISION_ HWCONFIG: string;

WOINHRELET,

attribute RDADDR COLLISION HWCONFIG of

"entity name|component name|signal_ name}:{entity|component|signal}
is "{delayed write|performance}";

Verilog O 1& 345
AVABA BV a—)V FRIIEBESOEINMIANILET,

(*RDADDR_COLLISION_ HWCONFIG = "{delayed write|performance}" ¥*)

XCF D3 1

MODEL "entity name" RDADDR COLLISION HWCONFIG
={delayed write|performance};

XCF DX 2

BEGIN MODEL "entity name"
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& XILINXs % 12 = : FPGA I (B430 5 &I#LLo)

NET "signal name" RDADDR COLLISION HWCONFIG
={delayed write|performance};

END;
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BRAM f& F %
BRAM 4 1] 3 (BRAM_UTILIZATION_RATIO) filf#) &4 95 &, A i XST TRERE
5717 RAM 22 R — R hOEEH| R TEET,
7y RAM A R — R MIR THERREN D ZENRH £ T,
- 7uvyZ RAM O#in7 kA
- AR VT —arikTuys RAM vy 7 it

1y 0 RTL SRR &2 RO 7 1y 712531 Thivd XST TZoualy /i3 7 ay 7 RAM 1T
< 7ENBHIOTLET,

FENE, 78y RAM ~0u Py 7O~y | B R TIZEN,

AV AR = ENTT a7 RAM IIEAATREZR 7 vy RAM VY —AD 5 —
WML TSN E T,

- ZOHERmINZ RAM BBV Ty RAM VY — R ESHET,

- AU RARBI T RS ay 7 RAM OEAME R Al RE/R) Y — 2% EEl->TLE
A XST TAV AR m— gy METESN T, ZRbiX7 oy 7 RAM 25
ARELTUIA T VA PESNVERE A,

- EEDRAM 272y RAM L TA Y FUAV LS A, RLEA~AAE T —
W0 ET,

- UY—2ZARBRNEAIT. Tey s RAM YUY —Z2OBBB I TNTE, 22— —
w2 RS ES,

a—YP—DELT-7ay 7 RAM OENZ—F s TARAADFEH Alfere 7 oy
RAM VY — 2% % ERIAEA 13, XST TIRBPETINET,

- BEAE—UNRERRINET,
- fEHFRER T By 7 RAM VY — 2D B3 E I HSIVET,

HEIWIZ 7 0y RAM VY — AN EBINR2WIDICT DT, EIC -1 25 ELET,
TSI BET VAo TSNS T oy RAM OB ETER TEET,

Ty RAM BN T A ZTE A RE/R 7 oy 7 RAM $&2 K2 EEl->TWAE5EES
TEMES ERDHA). BRIV E4, ZhiE, 74y b TERNW T ay s
RAM M F_TCTHE RAM IZE#EIND L, T VAL DNEHEI 2 D720 T,
EWHAEETIL AV
Ta— N UEALET,

HEWRIL—IL
HVFEH A,
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il #9 &
integer O&IFHIL -1 ~ 100 T,
% Tl \—kUROflE%, # TlX7 vy2 RAM Offaxt#ia R ET,
L % F7213 # LFOMITIEAR—2% ANZRNTLES N,
%Lt DELLLRBINRNIGEIT, % THOERESNET,

T 7 4 /VMEE 100 T9 XST XA fEE/ 27 17 RAM VY — 2% 100% fEv E)
nET),

B2 -1 OLA
- H#7rayZ RAM VY —XEBNATI220FET,
- XST CEEMICHER SN D 7 1y RAM $ia AF L3R E9,

&3l

V= L RFEDFLIR SV TORWEGAIEL, T HETITHRE CERWIEERLTWET,
FEANIL, NI OIC ] O FIE S RL TTEE,

XSTaAv Uk S42 DOl

run 2R T a— LR ELET,

-bram utilization ratio <integer>[%|#]

XST ATk S48 1

-bram utilization ratio 50

B—Ioh FARALZATT a7 RAM @ 50% 23S 9,

XST ARUE A DEXH 2
-bram utilization_ratio 50%

B—2F ok FANAATT Y7 RAM O 50% 23ME S ET,

XST ARk A2 DHEXH 3
-bram utilization ratio 50#
vy 7 RAM 50
BHAEL % BRO# LFORITIEANN =A% AN TTES N,

BAICE-oTT, BEWIC 7 2y RAM VY —AREHIN 2 WEIIZT 2L T
EE S

7220 FFET A AIHL T XST THER SN D7 1y RAM AR T 5567
X, 2O DSP VY —AEHA S a2 A T7ICTEET,

F T BTN, -1 FRIFEOEEHIEEL T ELET,
ISE Design Suite TODHFE
ISE Design Suite T/ a— LIZEFRLET,

[Process Properties] # A7 17 iRy 7 A% 37~ LT, [Synthesis Options] — [BRAM Utilization
Ratio] 27Uy 7L %7,
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ISE® Design Suite TIXZDA 7 a Dz % EL CEFRTEET, 7 v 7 RAM Eidfa st
ETITERTEEY A,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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Ny I 7— 24T (BUFFER_TYPE)
N7 57— XA (BUFFER_TYPE) #l#)Cix, I/O R —brELIZHNE Ry MR AT BH 3y

Tr—DEATEIRELET,
BRAARRETIL AV K

fERlcEHAEnEd,
EmARIL—IL

WIESNTAZ FIZE S ET,

#l 9 1E

ibufg
bufg
bufgp
bufth
bufr
bufio
ibuf
obuf
buf

none

1& 45
V= VRFEPTRBINTWRNGE AR, EOFIETIETRETERNIEEZRLTVET,
AT, AT OB B R TTES W,
VHDL 0 #& 35l
KDIINTEZFLET,
attribute buffer type: string;
ROINTFEELET,

attribute buffer type of signal name: signal is
"{ibufg|bufg|bufgp|bufh|bufr|bufio|ibuf|obuf|buf|none}";

Verilog O & X i
WRaf5 58 EDEANIANLET,
(* buffer type = "{ibufg|bufg|bufgp|bufh|bufr|bufio|ibuf|obuf|buf|none}" ¥*)
XCF M 43X 45l
BEGIN MODEL "entity name"
NET "signal name" buffer_ type={ibufg|bufg|bufgp|bufh|bufr|bufio|ibuf|obuf |buf|none};

END;
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FSART—FNLADYIANDE R

HIPRE IR

FNRA LT WESRN T A AT — "R R—bhENEH A, XST 1%, TRISTATE2LOGIC
HRE#EHAL T, ZNOHDO T NARONENTAART — e RIZEOR Yy JITEBLET,

F¥EOrYy7ix, Bilouyy 7 bl Gbt Tk T ET,
IR A AT — e RIF Ry ZIZEBBT 58 IRISATREIZRDZENHVE T,
- RE—Rom k

- TUT R LD E

WESN T A AT — b e ROV o 7T AL @ E T TN E3, fiEfb B E
% area IZFREL CWAA 11X, TRISTATE2LOGIC % no IZEREL T EWY,

%Dy 7ICEBMENDEDIE, NENTAAT — D H T, By RIS
T EALEY 22— VDI A AT —MIREINET,

AL IVABIVERDT 7T 4 712> TWAESIE. R A 2T — NI [F%n
U EBINEY A,

XST Tl kD6 Wb I A AT — b FErY y ZICETEERE A,
- FIART—IRRITHEREESNDS 6

¢ TIVI RV IA

¢ Ty IOBEEMRFEFENSG GO T ay DT

¢ Lo
- ZOHKIE ROWT N TIE no ICRRESNET,

¢ NOARAT—IREESNTZT vy

¢ TOART—IRERINTEE

BHARREIL AV K

HEWRIL—IL

il #9 fE

THPARR XST v R I EM), FET ry 7 (2 TAT 4. T—F 77 F ¥, v
=P, FFEFICEPShET,

BELIET VT AT 4, AR —F N, BV a— L BB AV AFZAICEBAESNET,

ves [F£721% true XCF)] (7 #/L 1)
no [¥721% false (XCF)]
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1& 345
V=R FEPRBENTORWERIE, TOHETIHRIE TERNILEZRLTNET,
FERNE. TECDIZ ) OB IR TTEE N,
VHDL O #& XX 451
KOIHZEZSLET,
attribute tristate2logic: string;
ROIDITIRELET,

attribute tristate2logic of
{entity name|component_ name|signal name}: {entity|component|signal}
is "{yes|no}";

Verilog M #& 345
WhEEY2a—NVELIFIEEFESOEANIANILET,

(* tristate2logic = "{yes|no}" ¥*)

XCF D34 1

MODEL "entity name" tristate2logic={yes|no|true|false};

XCF DXl 2
BEGIN MODEL "entity name"
NET "signal name" tristate2logic={yes|no|true|false};

END;

XST A< UK SA 3 H
run 2R a— N JLIZBELET,

-tristate2logic {yes|no}

ISE Design Suite TD KT
ISE Design Suite T/ m— L@ LET,

[Process Properties] Z A7 122 7R A — [Xilinx—Specific Options] — [Convert Tristates to
Logic]

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
UG687 (v 14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com 443




% 12 & : FPGA $l# (A4S0 §IFLL54) & XILINXs

A7 DERTALIRY

a7 DKBET AL N (-sd) a~ R T4 A7 vav 4+ 5hE T 740 hDT 4L IR
DMt aT7 MR 5T 4L 7N B ETEET,

T 7 VRTIL, —ifn A7 2 ar TIRESNTZT AL 7N TaT7 BB SNET,
a7 EEGETLT AL INIDOIHEVARN ., %27 77 ANMFI AR 2N IDIZLET,
a7 T 4L RN AR S ZADFEX S AT ELET,

BHRARIREIL AV
Ja— Uiz ALET,

& IL—IL
HVEH A,
il #9E
X, 1 2OFT AL I AN IO T 4L 7RI DY ANIR ET,
- FTALZNIOUANI {} THAET,
- 12074V INORERETL2HE1E. LEHVEE A,
- FALINIAIFAR— A TR £,
T AV IRV IZAR—= RGO HDOIFHERSNER A,
- ROFOINZZESIHG (7)) TEHDIE, AR—ARH- THRBIANMIE DS
TENTEET,
-sd {"./mydirl/mysubdirl" "./mydir2" "./mydir3/mysubdir
with space" }
- EHNE. Ta< R T4 B R TOAR—=RE G411 2B BTSN,
18 3451

YV LR FERREREN TR WAL, ZOHFETIEHRE TERWIEE/RLTWET,
AL, NI O CHlESRL TLTEE0,

XST aAv R SAEH

run IR CZa— LR TELET,

-sd {directory path [directory pathl}

ISE Design Suite TD &R TE
ISE Design Suite TZ/ 10— N)LIZEFRLET,
[Process Properties] Z A7 1aZ" i+ A — [Synthesis Options] — [Cores Search Directory]
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& XILINXs % 12 = : FPGA I (B430 5 &I#LLo)

DSP M EAXR
DSP fifi FH 3 (DSP_UTILIZATION_RATIO) il &3 2&., HEimEF AT 7o raviAy
TVA T B0 XST THERHINS DSP 7 ay /ol caEd,
XST 134 I BE7R U Y — ADHIBEN T DSP 7 a7 &2 #tia L E 7,
ZOHFNTED XST TZNHDNY =R T RTCM™MEHASNLOE AR TEET,

DSP YV —RXM/\T vk
ZOMFIE, AT —s7 e —CEEEASET,

- SESERIAVR—RMIRMN AT FA SN TORLRE T BT =7 MTHE
BINET,

- ZOHFIOMEIZLIZR 5T, 3R =R b DSP VY —AREV L THILET,
ZORHFNE RONThrEERLET,

- DSP 27 A ZADiE %K

- TAARTHERAEERYY —ARE O — T —

T 74V TIE, 100% DFEIRT A ZTHEH ATREZR: DSP VY —RIZRESINTWET,

T RA AT HEZ: DSP VY — A& B2 DMt B E =138 —k o 77—V R E R
BHe . XST T A A REZR B LD WU Y — R TERWIEE R T A=V E
IRENET,

AV AR 2= &7 DSP FVIT 47 DI N fE SN Ed, XST 1%
DSP_UTILIZATION RATIO TEFESNIZh—2)L NP =y bbRbG T 584508l E
T, ZOH%, FRVDVY —AZER L CHERE AT 7o Iarz A TIANET,
ERENTATV 2y M, RO EITHBIBTAZE08HVET,

- AVABLYT—RENTZ DSP T uy OB N ERSNIAT 2y OB Z NS,
XST TIEHIZ DSP AL AZ L m—3 gL T RCEBESNDD T, BIRTF AL AN
AV AR 2= ENT DSP 7y 7 3 R CUIC# ST DI T AU ERHYET,

- MRV~ d DSP AREIRNC AL TVAL T B0, DSP 7 oy 7 Offi
(USE_DSP48) #lI#) D% yes IZLT-8: 4

DSP 7wy 7 O ffi f] (USE_DSP48) D% yes (CL735 6 XST &
DSP_UTILIZATION_RATIO TERSNIZIH AR D DSP 7 ulr—ar (KE) L@ERT A
AR TR ATREZ DSP VY =2 BEOW 2 WYL ET, 20720, THFA BT
INAAIZT 4y LN ZEbHY £, DSPUTILIZATION_RATIO (%, DSP 7'/ O fii
Al (USE_DSP48) ™% auto 33X 0N automax (2 L7 A ICib BRI T,

BHE&)DSP )Y —RXAEEHEDEIL
HEIRICU Y —ARNE I NV EDI2T 511X, DSP_UTILIZATION_RATIO % -1 (/=13 &
OE) ITHELET, 221 B ET VAL T XST THEfRSNS DSP O A fikE iR
TRIGEERENE, 2D DSP VY —RAEHA I a a2 d 70T AL TEET,
BERAAREIL AV
Ja—ViZEHALET,
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HEWRIL—IL

il #9 fE

&3

HVEEA,

linteger> DFFAIL, % DWEHINDN. % & # DELLLHIRENDLILGATT -1 ~
100 (2720 £ 9,

BRIATAZADEIE T, ROITHELET
- -dsp utilization ratio 50
EJ/ s
- -dsp_utilization ratio 50%
ATAAZDMEREIL, RO IR ELE T,
-dsp_utilization ratio 22.68kg
BBUEE % BEO # LFOMITIIAR—22 ANRNTIES W,
T 7 AT % TY,

V= LR FIENTEIBREINTORWGEEIL, FOHETIHHRE TERWIEERLTWET,
FEARIE, NI OIS O SCHlE SR TIZE0,

XST aAv R A4

run I~ R T/ a— VIR ELET,

-dsp_utilization_ratio number[%|#]

ISE Design Suite TD R E
ISE Design Suite T/ m—/ N)LIZERLET,
[Process Properties] Z A7 1% 78> A — [Synthesis Options] — [DSP Utilization Ratio]

ISE® Design Suite TIZZDAF L ar Dz % L TEZRTEET, ATAADMHEILIE
ETEERA,
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BUFGCE M
BUFGCE O (BUFGCE) il 35L&, BUFGMUX 7'V 7 7 & H#m L C BUFGMUX
DOEREZE AL T VAN TEET,
ZOEMEIZE ST, VAV EBNERES N ET,
rav g BRI ey s A X—TNMEFIE. 1 KOUAY TN HOIEFa R —F
VRMZELNET,
ZOHFINE, TIA=) I /G FICRETHILENHET,
BUFGCE |Z. HDL =2 — R TR ETXE 4.

BHRARREIL A K
say GBS ET,
AIL—IL
BESNTEFICEASNET,
#4591
ves [F721X true (XCF)]
- bufgce=yes IZERET AL, BURGMUX OREREM AT HEZR RO AL VAV RENE T,
- IDEE . TRTCOTYyTT7uy S TRy A3 —TNVESMERESH T
WAKLBERHDES,
no [F721% false (XCF)]
¥ >4l

V= L RFEP LRSI TWRWIG BT, T DO HETIIRE TERNIEZRLTVET,
AL, TICOIC O HIEZB L TTESV,

VHDL O #& XX 5l

WKOIHNZEZLET,

attribute bufgce : string;

ROINZHRELET .

attribute bufgce of signal name: signal is "{yes|no}";
Verilog O 1& 3 45

WRafE 5E S DOEANCANLET,

(* bufgce = "{yes|no}" *)

XCF M3 1

BEGIN MODEL "entity name"

NET "primary clock signal" bufgce={yes|no|true|false};

END;
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FSM X424 )L
FSM A7 A /1 (FSMSTYLE) il 4 %&, KD FSM &7 12 RAM UV —R{Zar
PNINTEEICA L TIANTEET,
T e — sy I — A VICh R ETEET,
LUT (FZ7#4/VF) Tid/ed, 7avy7 RAM VY — 2% 3+ 25 X912 EL T FSM
AL TIVANLET,
WARREIL Ak
ra—VZiE AT, Rk T4 T4 BV a2V FEICEATEET,
@ A IIL—IL
RIELIE T AT 4, BV b, FE SIS ET,
#l £91E
lut (77 4/L1)
bram
#6351
V=R FIEPFEB SN TWRWNG BT, TOHIETITRE TERWIEERLTVET,
PRI, NEICOIZ OS2 S RRL TTZE0,
VHDL ) & 3 41
WOIINZESLET,
attribute fsm style: string;
KDIIHRELET
attribute fsm style of {entity name|signal name}:{entity|signal}
is "{lut|bram}";
Verilog O #& 345l
AVABLVA BV a—)v ERIIEFESOEINMIATILET,
(* fsm_style = "{lut|bram}" ¥*)
XCF D #3241
MODEL "entity name" fsm style = {lut|bram};
XCF D34l 2
BEGIN MODEL "entity name"
NET "signal name" fsm style = {lut|bram};
END;
XST 2 —H— HAF (Virtex-6. Spartan-6, 7 ¥1J—X T/INARFA)
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XCF D4l 3
BEGIN MODEL "entity name"
INST "instance name" fsm style = {lut|bram};

END;

ISE Design Suite TODHRFE
ISE Design Suite T/ a— N)LIZE#LET,

[Process Properties] # A7 12" 7R 27 A — [Synthesis Options] — [FSM Style]
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LUT Q&S

LUT OfES (LO) #ilf a5, @D AN &S LUT XT% 1 DOFT 27 VIO
LUT6 IZFEH T, TUTHHITCTEET,

ZOKAL T B ATIX, R REIZRADZENRHVET,
FHA YT O E
T A L JE O HIE

BRARRETIL AV
Ta— UiIZ@EEaLET,

HEWRIL—IL
HVER A,

Hl#91E
auto (T 74/ M)
XST TYT LA —REIDO R —RF 7 REBEINET,
area

TERDIEF/NENWTIT DAL T YA T —a il $ 5720, LUT D& 53 i KR
ICRITENET,

off
LUT i3k &S EwA,

¥& 32151
Y LR FENTEREN TOARWEARIT. ZOFETIERE TERVWIEERLTOVET,
FEHIE. TIIU IO CHlES L TTEEV,
XST A< R 43X
run IR T — LR ELET,

-lc {auto|area|off}
ISE Design Suite TD K TE

ISE Design Suite T/ a— N)LIZEFRLET,

[Process Properties] Z A7 17" 7R A — [Synthesis Options] — [LUT Combining]
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B— LUTANDIVTATADIYI
H— LUT ~Oxo 747 4D~v7 (LUTMAP) filf a4 5L. 1 >OT7ayr%a 1 >0
LUT IZ~y 79310108 ETEET,
RTL L UL TR ENTHEFENS 1 DD LUT I 74w RLZe WA 1T, =5 — Ay
B—UREREINFET,
XST TiZ. Synplify ® xc_map HIFI BRI NET,
AL, TLUT ~onvyrd~<y 7 125 B TS0,

UNISIM S 4731 D {EF
LUT 2R —R b B HDL YV — A a—R{ZAV AZ v —Rd5IZ1E, UNISIM 47
FVEFEALET,
LUT 77> 7 arZigET 3121, LUT DA AZ A2 INIT #l%3% ELET,

A AR T —RTz LUT 23V DAF B/ EDATA AR E T 2561, FCA
VAR AZRLOC HilfEHRELET,

HDL Y —X O—KFTODI7729a>vDith
1 2>®O LUT lIovy P T577 73 ar% HDL YV — A a—R Tk LET,
1. o777 aAIBlo7ay 7123l LES,
2. ZO7ayZ|Z LUTMAP #llIZRETDHE. 20T ayrh 1 DO LUT IZvwy 7S E
7,
3. LUT @ INIT 1% XST IckvE HENnE7,

4, B bIZzo LUT BMEEESnET,

WARREIL Ak
TUTATAEITEY 2 — VI EALET,
EHIL—IL
RELIZTZ T AT AL T 2— MV IZEAESNET,
Hll #91E
ves [F£721% true (XCF)]
no [E721% false (XCF)]
¥ 3151

Y LR FENRIB SN TORWE AT, TOFETIEHRE TERWNWIEE R L TWET,
PRI, TIEUDIC o IHIEZ SR TLIEE,

VHDL (D*%XWII
WDIHIZEEFLET,

attribute lut_map: string;
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% 12 & : FPGA $l# (A4S0 §IFLL54) & XILINXs

ROIINTHRELET,

attribute lut map of entity name: entity is "{yes|no}";
Verilog O & 3 45
REEY2—/VES ELIAAZ =2 a OEBNZAILES,

(* lut_map = "{yes|no}" ¥)

XCF D& 34l

MODEL "entity name" lut_map={yes|no|true|false};

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs

% 12 & : FPGA #I# (B4 T FIH L)

BRAM A~ AT

YO~NDIYT

BRAM ~Duw 7D~ 7 (BRAMMAP) Hl# CTiE, BEE 7 uy s k%2 7 1y RAM VY —
A=y TEET,

BRAM MAP X, 7 a— Lz, £k — VIR ETEE T,
FEMX. [Ty s RAM ~oualy 7O~y | 5B TSN,

LAV

Tayy RAM ar R —3xMIEHINNET,

WA RET
W AEIL—IL
Hl $91E
¥ 34

RAM I~y 7T 5avyy (ML AZEETe) 1, BRDBERBL VI ETS
VERHVET,

RYYIH 1 ODOT 0y RAMIZTZ Ay LR WG S Z0ORYy 73~y TSER A,
TUTATAD—ERIENT TR, BAIRR T 4o T D EAHER LTSN,

BRAM MAP (X, AV AF L AET = T4 T AIZRRELET,

Ty RAM 3 XST THERR CEARWE A, vy ) Za— )L rp it B #E
(—glob_opt) IZ¥ESH ., FemEfbESNE T,

ZO~raid, #EERESNEE A XST IZXVeYy /N~y 7SN TWAIEEMERL TL
720,

ves [F721% true (XCF)]
no [¥721% false XCF)] (7 V1)

V— LR FENEBREN TR WAL, ZOHFETIIRE TEXRWIEERLTWET,
FEMIE. TIEUDIC O Z SR TLIEE,

VHDL O #& XX 5l

WDOIIZESLET,

attribute bram map: string;

ROINZHELET .

attribute bram map of component name: component is "{yes|no}";
Verilog O %& 345l

WREEV2— )VESEIFAAZ v —a OEFNICATILET,

(* bram map = "{yes|no}" *)

XCF D3 1

MODEL "entity name" bram map = {yes|no|true|false};
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% 12 & : FPGA $l# (A4S0 §IFLL54) & XILINXs

XCF M4l 2
BEGIN MODEL "entity name"
INST "instance name" bram map = {yes|no|true|false};

END;

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs

% 12 & : FPGA #I# (B4 T FIH L)

BRANI7UT IOk

MAX_FANOUT #1242, R hERIIMEBOT7 7o T U MNMIEHIR CE £,

BRK7 7T MIKIZIE, OISR E R HYET,
- Ja— b — AV ICHRIETEET,
- F7F/UMEIZ 10 5 TCTT EIFRERICLET,

T T URBRENEEM CRIEEZAELLZENHVES, 207 XST TiXT —h %
BRLIZD, Ny T 7—% AT HZETT 7o T UM HIBRSIVET,

- ZAUREMNE TORN TIEARL XST O FEAETT,

- ZOMIBRIE, BRSNS UME (30 A ISRIESNTWDHEARET, EHshz
WIZELHVET,

WFEAEDLGE ., 77 TORRRKENRY BB 57 — e @il 52 Tr7 0T
TN AHIRSNET,

- XST T —FBEBITERWESIT, N7 7—nNlASNET,

- _h%@/%‘/77—75“/(/7’)%/?—*‘/3/ Ly cayyy MV ZENR WD
123 5121%. NGC 77 A /L CKEEP #lf2&% ELET,

LOAZDERIA T a % no ICREL TCWAEAIE. Ny 77 —DLEfEHALTT)y

Ty T RBIOTFOT T NENHIRENET,

MAX FANOUT |37 a8 — S )VIZERETCTEXETHN, o T 4T 4R0FV2—/b, 2T
B IEBNCER ETAIELAIHETT,

BRI7ZFUVTIOMELYEEERD R VS T7o T ORDNINSNGE S

;a[i‘fr@z/h 77T IR MAX FANOUT fEE0E /NSWIGE 11X MAX_FANOUT @
BEHIEICESTXST OEAAE T —N B0 FE 3,

XST X, ROFMETHHEINDGG A KT 7o TUMEETTA K AL L TOHRfFER
LET,

- ISE® Design Suite Ti% ¥

- A~UR IATRIE

- REOMETwy/IHE M

MAX FANOUT Z8ED XY MIFRELI-EmEIT., ol o 73 BRI FE A, RV T
FELI-BEI1E. XST CHREARZAI T & %{tmﬁbhm\:&ﬁ%wif

72z 13X EBEOT7 7T IRD 80 T, MAX FANOUT B2 100 IR ESNT- % 7
VT4 L 2RZN@m L TWAELET,

- K772 T RN ISE Design Suite THEINDEGA . XST X+ z@EH L C, #
AT HEWFELIODELET,

- MAXFANOUT Z %y MIBREL TWAEASIL. vy /I EREINET A,

XST 2 —H— H (K (Virtex-6.

Spartan—6, 7 ¥1)—X T/NAXA)
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512 Z : FPGA Hl#9 (R4 T HlF9LLo))

reduce IED TR RKI7T7 Ik

MAX_FANOUT (21, reduce EWHESH R E TEET,

reduce EIZIE, D IHRFFENBHY E T,

- XSTIZIXEHEZELEE A,

- BEEBCHEASNET, ZNET, 77 TV MOKIEITEH S ET,
reduce 1ﬁ0)ﬂ§j(77/7‘7]\0)ﬁﬁﬁ/1/*—/1/ IR ERBYTT,

- RyMIOABEHTEET,

- = VLT EATEEY AL

XST éi?’ﬁ”@bf:%“/l\ R T HuY Vb E TR TCT A A —T VI LET,
- HBELERYMI, AREORY N ANTRFESILET,

- MAX_FANOUT=reduce 7' 0 37 4 B3R ES IRy MIT#EHS L TOVET,

22 D7 m—3L 7 MAX FANOUT #il#J)% integer fE CEZE T DITIX. RO

BEERALET,

- o< R IAVEFERLCRE

- FvbMEELTIUTATAELITE Y a— BRI S

ZDIDNZT m—30 7 MAX FANOUT il ERSNDE, RPEITSHET,
- reduce & 75%‘@5‘6%%?‘?‘

- FOFRYMIXHT 5 integer I AN E T,

EHAEETL AV

Ia—rVZERA T 50 EiZT T 4T 4 BV a— b B ERICETEET,

BiI5+ : MAX FANOUT IZ reduce fH3ME S D556 . ZOHIFKNIAE SO HEH TEET,

HEWRIL—IL

&3

BELETT AT, B2 FIAE I EASHET,

V= L RFEP LRSI TWRWIG BT, £DOHETIIRE TERNIEZRLTHVET,

AL, NI O B2z Z L TTZS 0,

VHDL O #& XX
ROIIITEHFLET,
attribute max_fanout: string;

WDIHTHRELET,

attribute max_fanout of {signal name|entity name}:{signal|entity}

is "integer";
EJ/ES

attribute max_fanout of {signal name}:{signal} is "reduce";
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& XILINXs

% 12 & : FPGA #I# (B4 T FIH L)

Verilog O 1& 3 {51
WReETYa—VERIIMEEESOEMMIANLET,

(* max fanout = "integer" *)
F7x
(* max fanout = "reduce" ¥*)

XCF D& 3245 1

MODEL "entity name" max fanout=integer;

XCF D3l 2
BEGIN MODEL "entity name"
NET "signal name" max_ fanout=integer;

END;

XCF D& Hl 3
BEGIN MODEL "entity name"
NET "signal name" max fanout="reduce";

END;

XST aAvwUR SAEH

-max_ fanout integer

ISE Design Suite TD L E

ISE Design Suite T/ a— N)LIZEFRLET,

[Process Properties] # A7 127 iR 7 A — [Xilinx-Specific Options] — [Max Fanout]
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%12 I . FPGA #l# (24327 $I59L054) & XILINXs

BVDAT—DRE)

HAIDAT — DBE) MOVE_FIRST STAGE) #l#i1%. 7 I7A~UATIMLDL P RAZDYHZ
AT I ET,

BRYO2)yToavT AT— DB E

] il

First FF Last FF
Stage Stage

X9564

TV 7Ty T, ZONRIRNTTAY NN INDDL T I DAT =G E

nEJ,
TV 77y T ORANTTAVHDIZRNOIGEIL. EOT7 )y T T7ay S AT —
JICEENET,

LY R2BENERZE

1}

MOVE_FIRST_STAGE & MOVE_LAST STAGE %, L ¥ 24 ® H §) 3%
(REGISTER_BALANCING) (ZBF# L TV ET,

LOAZ NTUA (BB th, 7y 7 7ay AT DO LB SN ET,
- RAIOEMICHDLT T 7 ay I INE I
- EROBEBEICHLTIy S Tay A3 T

o7 atv A2 input-to—clock XN clock—to—output DX A7 SRR EE #8014
DLGERHVET, THERET DT, REFEHALET,

- OFFSET_IN.BEFORE
- OFFSET_IN_AFTER
BREOFKZ T oL, LYAZO HEHE T 0 AZENHVET,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs % 12 = : FPGA I (B430 5 &I#LLo)

Z D 1t O | #3

WO OEE ., IHIZ 2 DO ZHEH TEET,

- FTH¥AIT ’E@E#ﬁlﬁb\%é\ el

- EBIOEKOBEBEEERETIC, RO RIET LR T 256
BAIITELHKIEL. RO EBYTT,

-  MOVE_FIRST_STAGE

-  MOVE_LAST_STAGE

EHLoDHIKIb . yes £203 no ITRRETEET,

-  MOVE_FIRST STAGE % no IZBRET D&, BAD 7V T 7ay T 27—V 3%
BLERE A,

- MOVE_LAST STAGE % no IZiRET D&, IED 7)o T7uy 7 X7 —138
gL FH A,

HWAREEIL AV
WICOHEHINET,
F A 2R
HB—DEY2a—EiIor 570
TIA=) Iav /s

@ A IL—IL
FEORESRLTLIESN,
il $91E
ves [F£721% true XCF)] (7 #/Lh)
no [E£721% false (XCF)]
& > 5

V= R FIEPFEBR SN TWRWG AT, TOHIETITHRE TERWILERLTVET,
AT, NI I OMIHIZ B L TTES W,

VHDL O #& XX 45l

ROIDICEFLET,

attribute move first stage : string;

ROIITHRELET,

attribute move_ first stage of

{entity name|signal name}:{signal|entity} is "{yes|no}";

Verilog M & 3 45
WeEEY2a—NVELIFEFESOEANIZANLET,

(* move first stage = "{yes|no}" ¥)
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% 12 & : FPGA $l# (A4S0 §IFLL54) & XILINXs

XCF D3I 1

MODEL "entity name" move first stage={yes|no|true|false};

XCF D3l 2
BEGIN MODEL "entity name"
NET "primary clock signal" move_first stage={yes|no|true|false};

END;

XST aAv R 43X
run AR T — LI ELET,

-move first stage {yes|no}

ISE Design Suite TD K TE
ISE Design Suite T/ — S LIZEFLET,

[Process Properties] # A7 12" R A — [Xilinx Specific Options] — [Move First Flip-Flop
Stage]

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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& XILINXs % 12 = : FPGA I (B430 5 &I#LLo)

REDAT—OD%HY

B DOAT—Y OBE) MOVE_LAST STAGE) I Tix. 774~V IIcHDHL P ZZ DY
HAI T L £,

MOVE_LAST STAGE & MOVEFIRSTSTAGE X . L ¥ 2 &% ® H &
(REGISTER_BALANCING) (ZBE L T\ E9,

ks

WRATTEEILAVK
WIZD B EIET,
FHA AR
H—DFEYa2—VERITr T 4T 4
TIA~Y ray /g5

@A IL—IL
FENE, (R DOAT =V OBE) | 25 BLTIEEN,
#l $9 18
ves [F721% true (XCF)] (F 74 /LF)
no [E£721% false (XCF)]
& > 51

/»~/lx%°${£7b>naa_éﬂfu\focu\iﬁé\bi\ ZOFFETEHRETIRNILZRLTVET,
M. TECDIZ ) OISR TTEE W,

VHDL O #8351

ROIINZEFLET,

attribute move_ last_stage : string;

WOIITHELET,

attribute move last stage of
{entity name|signal name}:{signal|entity} is "{yes|no}";

Verilog O 1& 345
WReTla— VERIIEEFESOEMICANLET,
(* move last stage = "{yes|no}" ¥*)

XCF DI 1

MODEL "entity name"{move_ last stage={yes|no|true|false};

XCF D& XXl 2
BEGIN MODEL "entity name"

NET "primary clock signal" move_last stage={yes|no|true|false};
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%12 3 : FPGA #1# (BA32 7 HI#L4) & XILINXs

END;
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& XILINXs % 12 = : FPGA I (B430 5 &I#LLo)

XST AR 43X
run AR T a— LR ELET,

-move last stage {yes|no}

ISE Design Suite THD R T
ISE Design Suite T/ u— LI EZLET,

[Process Properties] # A7 122" iR 7 A — [Xilinx Specific Options] — [Move Last Flip-Flop
Stage]
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RER/RRESIL

FeRHEIAL AL MULTSTYLE) Hlf & H 3 2E, ~/nbEfk 7/ 7 A CRRER~ /0%
AT VAT B HEERETEET,

WRAREEIL AV

Ta— NVIZEA T30, SR T 474, BV 2=V ERICETEET,

HEWRIL—IL

i #9 fE

& 341

F/ELF-TZ T AT 4, BV a— )b, FRIXERICEHINET,
I, HDL BB UL2E T,
a<w R IA AT a I ET A,

auto (7 74 /Vh)

FH~ /R U TRIERA L TIANER BB ESNET,
block

pipe_block

DSPA8 N —AD R H G AT TA NS DIZDITEHLET,
kem

csd

lut

pipe_lut

AFGAA R—ADFEIIAFHALET, ZOAL TVAT—gy RAZAVT, Tavy
FHELC LUT VY — A& AT 5I0ICFBCTRRETIIELTEET,

V= VR FEPLIBIN TN AL, £DOHIETIERE TERWIEZRLTWET,
FEIE. TECOIC ) OB ZB L TTES W,

VHDL O #& 3 3l

WDIIICEFLET,

attribute mult_style: string;

ROIIHRELET,

attribute mult_style of {signal namel|entity name}:{signal|entity}
s "{auto|block|pipe_block|kcm|csd|lut|pipe_lut}";
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& XILINXs % 12 = : FPGA I (B430 5 &I#LLo)

Verilog O 1& 3 {51
WReETYa—VERIIMEEESOEMMIANLET,

(* mult style = "{auto|block|pipe block|kcm|csd|lut|pipe lut}" *)

XCF D #3451

MODEL "entity name"

mult style={auto|block|pipe_block|kcm|csd|lut|pipe_lut};
XCF DXl 2

BEGIN MODEL "entity name"

NET "signal name"
mult style={auto|block|pipe block|kcm|csd|lut|pipe_lut};

END;
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% 12 & : FPGA $l# (A4S0 §IFLL54) & XILINXs

g0—/N)L o8y N\vIT7—D

Ta— ) say 7 Sy T 7= (-bufg) A~ R G4 A7 ar Tl XST TERENS
BUFG L AU MDD KRBA IR E TEET,

T A ZTHE M I REZR BUFG Bzl 2 DI E TEEH A,

ERARRETIL AV
ZTa— S UIZEALET,
HEWRIL—IL
HVFEH A,
B
EITEEIZLET,

&3l

T 7 FNVME, IRDEBY T,
- A= yh TFARALRLSTHRRD
- fERTWHE/ BURG =L A hO KB EFEL

Ja—nNI)L oavy N\yI7—8DOTIAILE

TINAR TI4ILMME
Spartan®-6 16

Virtex®-6 32

7 series TBI

V= LR FIENTEIBREINTORWGEEIL, TOHETIHHRETERWIEEZRLTWET,
FEAIE. NI OIS O SCHlE SR TIZE0,

XST aAv R A3

run I~ R T/ a— VIR ELET,

-bufg integer

ISE Design Suite TD X TE
ISE Design Suite TZ o — NLIZEFKLET,

[Process Properties] # A7 12" Ry 2 A — [Xilinx-Specific Options] — [Number of Clock
Buffers]
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& XILINXs % 12 = : FPGA I (B430 5 &I#LLo)

AVARRI T —bhENT=TYIST4TDEREIE

AVAE 2= SN2 T VIT 47 Ol (OPTIMIZE_PRIMITIVES) 2 4 5&, A
AR = NE AV T2 FUIT 4T XST THRIBE(LESNWEES . FOF 74 /L
FATITARX=hLETS FIANETAT 7T A_X—bF 5L XST TINHDTIIT 4T
BT SR |y (0P o) et/ 1= N

AVRRV DI —RENT=T T 4T DB D FIRE

A AR T — L= VIT 4712 RLOC O XHR M E OBV TN B L
XST CEOFERFINFET,

XST TlE, TX_XTCOFIIT 7 NI NdbDT TlEdbVERF A, MULTI8x18, 7
227 RAM, DSP48 XD N—R =7 L A NI AV AZ Y — LT TV T T
DEGELDA N2> TNTY, I b (BF) shvEd A,

BHRARIREIL AV
Mg~ ayr arviR—3 b, BEOA AR AR LT a— N VISE S ET,

wRAIIL—IL
RELT-av R—R U hE I A AF RSN £ T,

il $91E
ves [E£721% true (XCF)]
no [F721% false XCF)] (7 #/V 1)

&3l

V= R FENFLIR ST RV AL, T HETITHRE TERWNWIEERLTWET,
FERE. TECDIC ) OB EZ S IR TLEEN,
=] 2% B o 51

BN A L AR AT ELET,

JE 44

OPTIMIZE_PRIMITIVES

VHDL O #& X 5l

ROIHNZEZLET,

attribute optimize primitives: string;
RDOIDZFRELET,

attribute optimize primitives of
{component name|entity name|label name}:{component|entity|label}
is "{yes|no}";
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% 12 & : FPGA $l# (A4S0 §IFLL54) & XILINXs

Verilog O 1& 3 {51
AVAB A BV a— )V FEIMEFESOEBNIATILET,

(* optimize primitives = "{yes|no}" *)

XCF D& 324

MODEL "entity name" optimize primitives = {yes|no|true|false};

XST aAv R 43X
run AR T/ a— LR ELE T,

-optimize primitives {yes|no}

ISE Design Suite TD K TE
ISE Design Suite T/ — S LIZEFLET,

[Process Properties] # A7 12" Rw 7 A — [Specific Options] — [Optimize Instantiated
Primitives]
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& XILINXs % 12 = : FPGA I (B430 5 &I#LLo)

/O LY RXEZD 10B A~D /Ny

AT/ DDA ZAZI T e LT 2720 7Yy 7 7uy 7% /0 NICEELET,
auto |[ZRRESNDL, FIELREICE>TXST TEITSNONFITRRVET,

area

FHANTEDDATA AR E BT BT I, LY AFITES1T %< 0B IS
GENET,

speed

XST Tl XA T HIFKITH N =720 (XA T DEEALNE EI N2
[OB IZV Y AER Ry 7SN ET,

¢ 7-Lz0X. PERIOD )& +8 EL TV T, XST T PERIOD #l#) TH N =&z &
HWrENDHE, LI AEZRZED OB 12y 7SN ET,

& ZOIORIAIVTHRBELTHIFKI TONR—ENBL I RZ % 0B IZED AL, =
DL AHX T 10B fil# %2 @EBICEE T HLENRHVET,

ZOHIFKIOFEMIL, [HIFI A AR ] (UG625) &2 L T/ZS W,
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% 12 & : FPGA $l# (A4S0 §IFLL54) & XILINXs

EHHIE

#SIHIJK (POWER) #ili 2 A3 58, Gkt FiEEFE AL T HEE ZHI T
\35—;_‘0
ZORELIE, T 7 ANVRTIEA IR TOET,

ZOHEIKIDA R —T N5 TWTh  XST Tl b H A (OPT MODE) TIHRESH
T E il BAE (Y 7 ) 2 EE L £,

WY& E N ZEI T AR FEITTHIL T, B hEll B EICE L K IF SR
WEIM EELTEE N,

BHEEIL, EIZTT ey 7 RAM ICEEL TWET, XST TiE, RAM A 32— 7 L
ERTBZET, FFHCT 7747127057 vy RAM O/ NBIZI 2 L5 LET,

RAM D E N E#ELDOFEMIT, TRAM ZAZ AL 2B B L TIIEEN,

EHAEETIL AV

I L ET,
component F£7213 entity (VHDL)
model F7zZlabel (instance) (Verilog)
model F721% INST (model ) (XCF)
THA 2 (XST a2 K F40)

mAIL—IL

i %9 8

&3l

BRELET T AT 4, BV a—)b, FRITEFICEHASNET,

ves [F721% true (XCF)]
no [F721% false XCF)] (7 #/V 1)

V= AR FENRRIBSN TORWE AL, COFIETERE TERNILLRLTOET,
FEANE, IO OB S R TTES W,

VHDL O #8335l

WOINCESLET,

attribute power: string;

WDITHRELET,

attribute power of {component name|entity name}
: {component|entity} is "{yes|no}";

Verilog O #& 345l
WREeETa— IVBEESERIIA AR T— a3 OEBNC A LET,

(* power = "{yes|no}" *)
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& XILINXs % 12 = : FPGA I (B430 5 &I#LLo)

XCF D& 341

MODEL "entity name" power = {yes|no|true|false};

XST aAv 2R 43Xl
run A~ R T/ a— )LICERELET,

-power {yes|no}
ISE Design Suite TDKE

ISE Design Suite T/ a— N)LIZE#KLET,

[Process Properties] Z A7 1" 7R A — [Synthesis Options] — [Power Reduction]
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RAM O 3 tH

RAM O (RAM_EXTRACT) il & H 2L, RAM ~ /e ftima B 38z ¢
&F7,

EHAEETIL AV

Tu— N T30, T3 T4 T4, BV 2=V ERIC#EATEET,

HEWRIL—IL

i #9 fE

&3

RELIEZ T 4T 4, BV a— L FFERICEASIET,

ves [F£721% true XCF)] (7 #/Lh)
no [F721% false (XCF)]

V=R FEP RSN TORWERIE, TOHETIHRE TERNILEZRLTNET,
FEMNE. TECDIZ ) OISR TTEE N,

VHDL O #& XX 45l

ROIHZEZSLET,

attribute ram extract: string;

ROIDITHRELET,

attribute ram extract of
{signal name|entity name}:{signal|entity} is "{yes|no}";

Verilog M & 345
WRETa— VERIIEEFESOEMICANLET,

(* ram _extract = "{yes|no}" ¥*)

XCF DXl 1
RAM Extraction Syntax MODEL "entity name"

ram extract={yes|no|true|false};

XCF DXl 2
BEGIN MODEL "entity name"
NET "signal name" ram extract={yes|no|true|false};

END;
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XST AR 43X
run AR T a— LR ELET,

-ram_extract {yes|no}
ISE Design Suite TD R E

ISE Design Suite T/ u— LI EZLET,

[Process Properties] # A7 12" 7R 2 A — [HDL Options] — [RAM Extraction]
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RAM X5 4 )L

RAM A& AL (RAM_STYLE) #il#)CTix. #imSi7z RAM ~2ad A VAN FIEERTE
TEFET,

block_powerl I block_power2 Z{fE 35L&, 7y U —ZA AT VA REILD RAM
DO EESOENEEZ HAICLZ 2 L-UL O m b agEIc 20 E4,

block_powerl

AL B AR (OPTMODE) THES L 70k il b B AR (V7 EI2ITH ) ~Dg
ZE/NRICI A ET,

— W7 E ) ALY B EIE (POWER) #150 CA % — 7 Mz o> TWAEAIT
BIREINDHE—RTT,

WICDOHIFETEET,
- VHDL &k

- Verilog J@& %

- XCF #il#)

block_power2

S22 2% T HITEAS AT RE
YT BIOHEICE KR BEL -6 AlRettd b
RIZDBIFETETET,
- VHDL &k
- Verilog J& %
- XCF H#l#)
INBOEELFIEOTEMIL, 71y s RAM OESHIE ] 22 B L TIEE0N,

WHAEETL AV

Ta— NVIZERT 50, SR T 474, BV 2=V ERICEATEET,

HEWRIL—IL

RELIZZ T AT 4, BV a—/b, FITEFICEAINET,
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LA ESEE
auto (T 7 /L 1)
WAZFESWT, HEFmS 724 RAM IZKE T D 70 A 7V A N HED XST Tk

ESNET,

- Tyl RAM OALTVA T —ay (AT — 252 H L) BN ferRidlk 24
AIINE I

- AR oy RAM VY —2A

distributed

S RAM VY — A FVA T —ar SNET,

pipe_distributed

- FRSILTZ RAM 3 LUT UV —AZA VT VARSI, FOPF ARG HOEDTZHIT
DI RAM ZVIT 47 ISR A RAM OF — X )8R 2~ Vv TF 7L
7Y vy I IMERESET, XST 1T pipe_distributed OEIZXY . AT RERL AT
VYV RTF—UETRTEAL, 2orY I ESRALT TN LET,

- RICOAFETEET,

¢ VHDL J&#:

¢ Verilog B1E

¢ XCF ffil#9
block

T a7 RAM VY — R A TVA T —arENFET, 7uv 7 RAM ~DEEDOA
YIVAT —ad, RO L > TR FV FE T,

- ELKE#sT —FasatL, IO
- TAAATHA A RERY Y — R

&3l

V= L RFIENR LRSIV TWRWIG AT, EOHETIERE TERNIEZRLTVET,
AL, AL OB Z B IRL TLTEEN,
VHDL O #& 3 i
KOIINTESLET,
attribute ram style: string;
WOIINTHRELET,

attribute ram style of {signal namel|entity name}: {signal|entity} is
"{auto|block|distributed|pipe_distributed|block powerl|block_power2}";

Verilog O %& 345l
RaEY 2— /VELITEZESOEANCANLET,
(* ram style = "{auto|block|distributed|pipe_distributed|block_powerl |block power2}" *)

XCF D& 3245 1

MODEL "entity name" ram style={auto|block|distributed|pipe_distributed|block powerl|block_power2};

XST A —4— HAK (Virtex-6. Spartan—-6, 7 >'J—X T/ XH)
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& XILINXs

XCF DX 2

BEGIN MODEL "entity name"

END;

NET "signal name"

ram_style={auto|block|distributed|pipe distributed|block powerl|block power2};

XST ARk S4Bl

run AR T/ — LR ELET,

-ram style {auto|block|distributed}

<R FA 051, pipe_distributed |21 E TEEEA

ISE Design Suite TD K TE

ISE Design Suite T/ a— N)LIZERLET,

o

[Process Properties] # A7 12 7R A — [HDL Options] — [RAM Style]
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a7 DA H
27 D ik A (READ_CORES) Hil#IZ A ¥ 5L, FAL 7 MBI, T/ A ADHE S
REWEET D202, EDIF £721X NGC a7 77 AV % XST IZFHRIA L EINEIRE T
xFET,
FFEDaT it Airte by 7 O FIEDRR#BINDD T, XST TEOaT DJFH
oYy 7Ol ESIET,
a7 BN T B RIATLNE DN EIRE TEET,
ZORIKIITAAT =T N T HREDHHILRHYET, 7oL 2 X, PCIM 27 I ZE #
BFisnco o 2 3Enh0a 7 L3R5 Tk TRaEbEN ST 1% XST 1258
RENI2 NI T DM ERHVET,
A HOWTIE, (a7 OMAE 25 R TLIEE,
BERARREIL AV
WIZHEALET,
component F£7=1% entity (VHDL)
model F7-1Zlabel (instance) (Verilog)
model F7-1% INST (model ) (XCF)
FHAL AR (XST <R F140)
WOR AN @S ET,
ZOHFNT Ry 7 A 247 (BOX_TYPE) &E—#&I2flE I TZ5D T, #ilfnEHI LS4
T2k By MIRUTHAILENHDET,
READ_CORES 230 7e<bt 1 7Ry OB — AL AZ AT A SN 51E. 207
Ty 7 DIEND AL AR AT RTCIChHEAINET,
@ IL—IL
HOFEEA,
Hl %9 1E
ves [F721% true XCR)] (T 74V H)
aTE T RINETN, T TR I AL THEEF S, T AT AIAER
FH A,
no [F721% false (XCF)]
a7 aAINEY A,
optimize
a7 RS, a7 DXy R AMA TP Ao BRI —V SN FET, ZOEIT, a2+
VR IA4 B—RTORFEHTEET,
& > 1

V= LR FIENTEIBREIN T RWGEIL, ZFOHETIIERE TERWIEEZRLTWET,
FEME. TIEUDIC ORI ZSRL TLIESN,
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VHDL 018 X 4l
ROIIITEEFLET,

attribute read cores: string;
ROIDIHEELET,

attribute read cores of {component namel|entity name}
:{yes|no|optimize}" ;component|entity} is "{yes|no|optimize}";

Verilog M & 345
WEEYa—/VESEIIA LAY v 2—ary OEFIIATILET,

(* read cores = "{yes|no|optimize}" *)

XCF D34 1

MODEL "entity name" read cores = {yes|no|true|false|optimize};

XCF D34l 2
BEGIN MODEL "entity name"
INST "instance name" read cores = {yes|no|true|false|optimize};

END;

XST A< R 43X

-read cores {yes|no|optimize}

ISE Design Suite TD K TE
ISE Design Suite T/ 12— N UIZERLET,
Process > Properties > Synthesis Options > Read Cores

ISE® Design Suite 2>51%. optimize A7 > a3 fEE CTxFH A,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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il {#1 2 b D Hll i
il &~ FOHII (REDUCE_.CONTROL_SETS) il 45 & &> %A Hijk <
xET,
HEE Y hOBAEHI T DL PN EHRINDITTTT,
- FHAL YT DY
- =T ORyXT TuRAOSE
- LUT 23N Th AT A A5 % 6
HlAE > O HIEICIL, RO IR H ET,
- FEHHEE SlcoREALET,
¢ RSN VBV
¢ Juvl ARx—T )
- FERHE N VB BYy 2 I EHL THMOELHVEEA,

EHAREETL AV
Ja— )iz fALET,

@ A I)L—IL
HVEF A,

wl %9 1E

auto (& 74 /Vk)

iy O e b A EITINET,

no

Iy O RELIXEITSNERE A,
¥ >4

V= LR FIENTEIBREINTORWGEEIEL, FTOHETIHRE TERWIEERLTWET,
FEAZ, NI O ORECHlZ S BLTLIEEND,

XST A< R 434

run A~ R T/ a— N )LICEELET,

-reduce_control_sets {auto|no}

ISE Design Suite TD KT
ISE Design Suite T/ a— N)LIZEFRLET,

[Process Properties] Z A7 1% 7R8> 7 A — [Synthesis Options] — [Reduce Control Sets]
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LURZEERE

LU AKX B #EhFi%E (REGISTER_ BALANCING) #ll#2 M H 32, 77 7ay DU H A3
TEEHCTEET,

LORZ HEREELL, 2oy 7RIS 5712017y T T ny TR OT T
DALEEZE TS HFIETT,

ZOHFIDF D> TWDE XST THD Iy AL DER~LAEDER
VoI NRBETERIITRNET, Fav s KAV TRy BRBEEIS 2 WD
TBHITIE, ROWT NnEEITLET,

- [Register Balancing] ®fi%d NO IZREL CL I AZ HEFREOA 7 arviit
ZIZLET,

- XCF @zuR Z7ays RAALIZ False 7S (TIG) Hl#I% B ELE T,

- (EFICKEEP HIHERRETDIHE, TNOLDEFEI/OATIHZ VT 7y 71X
ERCcEEEA,

LU AKX BRI, RO 2 FEERBYET,
- JEF MmOV AZ H BT
- WiFEOLYAXH BT

IEARDLY X5 B8 EEHE

LUT OFEAFICHD 7V T T7uay 7+ _Che 1 >DO7)y 7 7uy LT LUT O
NI LET,

BEOT7Vy T T7ay RN 1 SO7 )y 7ay FICEE b AR, D XS
LUT &2 S W= aiE@INEn 4,

LutName_ FRB Id

IEARDL YR58 EERE

FF

LUT1 LUT2

FF

r 4

LUT1 LUT2

X9563
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HFAEODLORIEEFAE
LUT O HZHD 1 207V 7 7ay 7% LUT O7Vy 7 7ay 7 0% AN HICBE)
LET,
TV 77y TR D W RS HY E S,
HLWT YT 7ay A, AV T 07V T T7ay 74 OB IEREENTEET,

Original FFName_BRBId

BEARDLY RSB #EHE

A JE—
LUT1 LUT2

I

A

LUT1 LUT2

FF

X9566
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LOREZBERAZBICEE T DD HIF
WOHKISL P AY B BRI L 52 ET,
- W07V TTayT AT =V OBH)
- EBEOTVyFIuy S 27—V 0OBE)
ROFFIBL A A EREICEE A ET,
- PEE{RFF (KEEP_HIERARCHY)

¢ EEZEEHELTVWAES. 7y 7ay X137y 7O RN TO LB H)
LEJ,

¢ WEEETZIYNILESES, 7y 7ay 37 ay 7 OERIMNCLBEIL T,
- /O LYAZD IOB N~D/3v7 (I0B)

IOB=TRUE O B ELT 7 Vv 7 7y IZL U AY BB L S ER A,
- AVRZT =R SN T VIT 4T Ol (OPTIMIZE_PRIMITIVES)

¢ (P RFUVI—REINTT Yy T Ty OPTIMIZE PRIMITIVES=YES ®
LHEICOABBESNET,

¢ 7Uy77ry 7%, OPTIMIZE PRIMITIVES=YES D& IZDHA L AZ Y
T—hENTZTVITATHTHBESNET,

- & —7 (KEEP)
¢ ZOHIKER DTV T Tay M EBICER LIS A 7y 7 ay SIIIE T R
I B CEEE AL, ROKESZRLTIZEN,
o HhHh7VoTr7uy 7 ERIcmALEZEE. 7y 7uy AR i
BEITEEEA,

& TV T7uyOANTEHR IO F I T 5L, REGISTER BALANCE=NO
LRICIZZ2FET,

HAa2)yTonyTIE@ERALE-EES

— LUT —O— LUT —

BEATEETIL AV
L R4 B B iR o 16
- awyR FA %7213 ISE® Design Suite 2 L CTF A 2RI m— 025 A
- IUTUTAERITEY 2 — VIS LGl
- 7y 7y 7l (RTL) IZxHS 3215 5ok LT A
- Uy Tnys AUARF AR T A
- TIA=Y ruy/E BT L TEM

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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HEWRIL—IL

RELIZT T AT 4, BV a—/b FRIE R ICEASET,

il #91E
yes [E7-1% true (XCF)]
EH M BROWHMEBLLDVZAI T HAIREICRDE T,
no [F721% false (XCF)] (T 74 /Vh)
VT 7ay T DVEAIL T ELLO AL EITSNEE A,
forward
EH DYV EAIL T DIHNTEET,
backward

WiHEDIEAIL T DOIRNTEET,

18 3451
V= LR FIEPFEREN TWRWG AL, TOHIETIERE CERNILERLTVET,
FEMIE. NI OBl ZZ L TTES W,
VHDL O #& X 4§l
RDOIDIZEFLET,
attribute register balancing: string;
WOIITHELET,

attribute register balancing of
{signal name|entity name}:{signal|entity}
is "{yes|no|forward|backward}";

Verilog O & 3 45
WeEEY2a—NVELIFEFESOEANIIANLET,

* register_balancing = "{yes|no|forward|backward}" *) (

XCF D34 1

MODEL "entity name"

register balancing={yes|no|true|false|forward|backward};
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XCF DX 2

BEGIN MODEL "entity name"

NET "primary clock signal"
register balancing={yes|no|true|false|forward|backward};

END;

XCF D&l 3

BEGIN MODEL "entity name"

INST "instance name"

register balancing={yes|no|true|false|forward|backward};

END;

XST ATk SA42 DEXH

run AR T a— LI ELET,

-register balancing {yes|no|forward|backward}

ISE Design Suite TD L E
ISE Design Suite TRD I a— NLIZEFHRLET,

[Process Properties] Z A7 a7 w7 A — [Xilinx—Specific Options] — [Register Balancing]
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LY R2DESH

L 2Z DAL (REGISTER DUPLICATION) flf) &M § 5L, L A OEREF B Eiz
T TEET,
LOAZ OB RNT OB RN EITINET,
AT LD —HEL TEITSN, 77 T VRO LN VRZRERENET,
0B #lITlx, #AIL T HIFI DAL P AHZIZ 10B=true JBIER N TS

SIS ET,

MAX FANOUT #2558 H SN ASE . LY AZDO 7 72 77 ks F L7~ max_fanout B

EHBZHEBERINET,
BRARREIL AV K

Ta— N VCGE AT A0, £ T 4TS B a— L B ERICEATEET,
@ IL—IL
HELEZTATAFERIT T 2 — VICEHENE T,

H591E

ves [F721% true XCR)] (F 74V H)
no [F721 false (XCF)]
REGISTER_ DUPLICATION 78 yes IZRREINLDHE, LV AZERIPRD IR0 ET,
ARV ET,
HAI T LB X7 7o T U N O B CERITINET,

&3l
V= VR FEPFRIBESN TR WE AL, COFIETERE TERNIEERLTHOET,
AL NI O HlZ Z L TTZS 0,
VHDL 0)?%3{15'1
ROIDIZEFLET,
attribute register_duplication: string;
TUTATATH L TIRO IR ELET,

attribute register_duplication of entity name: entity is
"{yes|no}";

ERICR L TRDIANTFRELET,

attribute register_duplication of signal name: signal is
"{yes|no}";

Verilog O #& 345l
WaED2a—VEE ALVAZL YT — g FRIIERESOEAMCANLET,

(* register duplication = "{yes|no}" *)
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% 12 & : FPGA $l# (A4S0 §IFLL54) & XILINXs

XCF D3I 1

MODEL "entity name" register duplication={yes|no|true|false};

XCF DXl 2
BEGIN MODEL "entity name"
NET "signal name" register duplication={yes|no|true|false};

END;

XST aAv R 43X
run AR T — LI ELET,

-register duplication {yes|no}
ISE Design Suite TD K TE

ISE Design Suite T/ a— N)LIZEFRLET,

[Process Properties] # A7 127 iR A — [Xilinx-Specific Options] — [Register Duplication]

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
486 http://japan.xilinx.com UG687 (v 14.1) 2012 &£ 4 A 24 H




& XILINXs % 12 = : FPGA I (B430 5 &I#LLo)

ROM M i H
ROM_EXTRACT #{# fl45&. ROM ~7udH#tianz A0 TXE4, ROM [Tl i, E0Y
THONTERT R TEETH D case IHHHEFHINET,
WRAREETL Ak
Ta— AT 50, T A U AVNERIZESICEALET,
@ IL—IL
HELEZ T4 T4, B 2— b FRESICEAEINET,
#l#91E
yes [£721% true (XCF)] (7 #/Lh)
no [F7-1% false (XCF)]
¥ 34

V= R FEPLIBIN TN AL, £DOHIETIERE TERWIEZRLTWET,
FEIE. TICOIC ) OB ZBZ L TTES W,

VHDL O #& 3 3l

WDIIICEFLET,

attribute rom extract: string;

ROIIHRELET,

attribute rom_extract of
{signal name|entity name}:{signal|entity} is "{yes|no}";

Verilog O & 35
Waela— VFERIIEFESOERICATILET,

(* rom _extract = "{yes|no}" *)

XCF D& 3245 1

MODEL "entity name" rom extract={yes|no|true|false};*

XCF DXl 2
BEGIN MODEL "entity name"
NET "signal name" rom_extract={yes|no|true|false};

END;
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XST AR 43X
run AR T a— LR ELET,

-rom_extract {yes|no}

ISE Design Suite THD R T
ISE Design Suite T/ u— LI EZLET,

[Process Properties] Z A7 12" 7x 2 A — [HDL Options] — [ROM Extraction]
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& XILINXs

% 12 & : FPGA #I# (B4 T FIH L)

ROM X3 A )L

ROM A# A/ (ROM_STYLE) #il#Cld. #iH Sz ROM ~27ad A7 IV A N FiEE R T
LEd,

ROM_STYLE i 4 284 . £3 ROM O fliH (ROM_EXTRACT) % yes I3 EL
TBIWLERHYET,

HEFRSALT= 4 ROM ICKI U Tl 7oA > 7 VAV N FIEN BB EEET,

DA TIVAT —gay AFAVE, T ayy RAM <2 LUT VY — & 925
JOCTFEBTHRETAHIELTEET,

BERARREIL AV

Ta—NZER T30, T3 T 474, BV 2=V ERICEATEET,

HEWRIL—IL

il #91E

&3

RELIZT T AT 4, BV a—/b FRIE S ICEASHET,

auto (& 74/ k)
block
distributed

V= LR FIENTEIBREINTORWGEEIEL, FTOHETIHRE CTERWIEERLTWET,
FEANIX. NI DT O SCHlE SR TTZE0,
VHDL O #& 3 45

ROM_STYLE {35355, £ ROM Ofif (ROM_EXTRACT) % yes IZEEL THL
ERHVET,

ROINCEZLET,
attribute rom style: string;
ROIDIFHEELET,

attribute rom style of {signal name|entity name}:{signal|entity}
s "{auto|block|distributed}";

Verilog O 1& 345
WaEV 2= NVFERIIEFESOERIICATILET,

(* rom_style = "{auto|block|distributed}" ¥*)

XCF D34 1

ROM_STYLE {35356 . £ ROM il (ROM_EXTRACT) % yes IZREL TR
HEHNHVES,

MODEL "entity name" rom style={auto|block|distributed};
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XCF DX 2

ROM_STYLE #3536 . £ ROM OfifH (ROM_EXTRACT) % yes IZRXEL TR
ERHVET,

BEGIN MODEL "entity name"
NET "signal name" rom style={auto|block|distributed};

END;

XST A< R 43X

ROM_STYLE Z{FE 353546, £ ROM OfifH (ROM_EXTRACT) % yes IZREL THL
ERHVET,

run AR T a— LI ELET,

-rom_style {auto|block|distributed}

ISE Design Suite TDKE
EPN
27 1 N

ROM_STYLE Z{# 455
ENRHVET,

ISE Design Suite T/ a— N)LIZERLET,

£ ROM OffiH (ROM_EXTRACT) % yes I3 EL THEIML

[Process Properties] # A7 127" 7R+ A — [HDL Options] — [ROM Style]
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VIMLDREDHH

L7 LUAZ O (SHREG_EXTRACT) $il#1Tld, v 7 LU AZ ~/ud#inz a2
TEFET,

T BHELSRLIG BEOYSRLCLI6 DIAHREHAN—Ry =T VY —ZAMEHINET,
FERMIX, B 7 FEIHDL 22— 7 407 FE I EZ R TLEEN,

BWHRARIEETIL AV
Ta— AT 50, THA L AVMNERIZESICEALET,

EwAIL—IL
RELIEZT VA L AUMERIIESFICEAENET,

il $9 18
ves [F£721% true XCF)] (74 /LF)
no [¥7213 false (XCF)]

18 3l
V= LR FENFTIR SN TWRWIGRIL ZOFHETIERE TERWIEEZRLTVET,
PRI, NI ol 22 L TTEE N,
VHDL O #& 3 51
ROIDIZEFLET,
attribute shreg extract : string;
WOITHELET,

attribute shreg_extract of
{signal name|entity name}:{signal|entity} is "{yes|no}";

Verilog O & 3 {5
WaEEY2a—NVFERIIEFESOERICAILET,

(* shreg_extract = "{yes|no}" *)

XCF D3I 1

MODEL "entity name" shreg extract={yes|no|true|false};
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XCF M4l 2
BEGIN MODEL "entity name"
NET "signal name" shreg extract={yes|no|true|false};

END;

XST aAvTUR 43Xl
run A~ R T/ a— LI ELET,

-shreg_extract {yes|no}

ISE Design Suite TD L E
ISE Design Suite T/ a— N)LIZERLET,

[Process Properties] Z A7 1% "2 A — [HDL Options] — [Shift Register Extraction]

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
492 http://japan.xilinx.com UG687 (v 14.1) 2012 &£ 4 A 24 H




& XILINXs

% 12 & : FPGA #I# (B4 T FIH L)

VIMLDREDERINYAX

IR LY REZDF /N AR (SHREGMIN_SIZE) #l# %24 4 5L, SRL #A T DV — A%
FEHLTHGR B LI OA L TIALREINAY 7N LURX DO E/NDOESEHIEcxET,

BELEAIREZ TR 7 - PAZ L, BTy 7ay 2 HL A7

YA RESNLET,

QEYRDY TR LIPRED IO TN LV RE v sak A TIANT BT
SRL ZA T DV —2%FEFHLTEAEL IO L A M T AR B IR 28 2 | B
INT A= AEEEROMHZ L HVET,

SHREG.MINSIZE #ff 9 5&, XST CHMiZ7 )y 7ay 7 V) —2%FH HL THRE
THEZIZTRIDBY TR PAENA L T IARINDIINTRDFET,

Spartan®-6 T XA ADIPE  IRD 4 AT A AT X TIZH LT 12D SliceM 23Mf T
S

- Slicel
- SliceM
- SliceX
- SliceY

TOE ., DAV EEIC/ARY . LUT RAM 7 XU A — g i Bl 55912
RSN L A EERHVET,

EHAEETIL AV

HEWRIL—IL

i #9 fE

&3

ZOHFNT, XST A7 varblL TCORBHATE, T VA 207 a— Lo
LEVWMEEZERLET,

KT LURZOHERR A SODICEEICHIE T 2L ERH LG, 2RI E
SHREG_EXTRACT #I#)&0f FHL $4, SHREG EXTRACT 13 Y 57 ¥ 1 =L
AN TEET,

HVEEA,

EITBEEICLET,

2 FIIFENLL Lo BREAFEHLET,
T 74+ NVhOfEIX 2 TT,

V=R FIEPFEBR SN TV BT, TOHIETITRE TERWILERLTVET,

FEME. TIEUDIC ORI ZSRL TLIESN,

XST AR 5434

run AR T/ a— VIR ELET,

-shreg min size integer
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ISE Design Suite TDEKTE
ISE Design Suite T/ — S LIZEFLET,

[Process Properties] Z A7 12 iR+ Z A — [HDL Options] — [Shift Register Minimum Size]

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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RATAR (LUT-FF R7) A

A5 A A (LUT-FF ~7) {# 3 (SLICE_UTILIZATION RATIO) &l &R T5L #4327
B LICEITD LUT-FF X707 A XD LR ETEET,

LUT-FF X7 OxV7 HA XL MkHE E72 1T —t FCERLET,
ZOXTVTHIKI AR T ZENTERWG AL, =T HIKEZEREL T A7
LN FEITENET,
HENRIZY Y — AN EE SN WENTT DT, -1 2R ELET,

T, T T HERELEZB A DAY — Rk 2B RLTIZE N,

WRARIEETL AV

Ta— iz, F721% VHDL =27 47 ¢ F721% Verilog £V =2 — /VIZ#E AL ET,

@ AIL—IL
HELEZTATAERIT T 22— VICE SN ET,

& 341

V=R FERRBEN T RWEHIE, T O HTETIHERE TSRO IEZRLTNET,
FEAIE, NECOIZ ) ORI ZZ L TTZE N,

VHDL O #8345l

ROISNTEFLET,

attribute slice utilization ratio: string;

ROINTHEELET,

attribute slice utilization_ratio of entity name : entity is
"integer";
attribute slice utilization_ratio of entity name : entity is
"integer$";
attribute slice_utilization_ratio of entity name : entity is
"integer#";

INSOEOBEE . XST TIERERBEITEINET,
BAEIZRPID 2 SOFTII/i—E8r e L TS ET,
£ 1% OFITIEATAAET T FE/LUT X7 Qe B LT B S nE 5,

Verilog O 1& 345
WEEY 22— VESEIIA LV AZ Y m— g OEBHCASILET,

(* slice_utilization_ratio = "integer" ¥)
(* slice_utilization_ratio = "integer%" *)
(* slice_utilization_ratio = "integer#" *)
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INHOE OIS XST TIIR D FEITINET,
BIAEIZRPID 2 OOFTII/i—Er e TSI ET,
B 1% OB TIZTATAAE1T FE/LUT X7 Ot Bl L TS E T,

XCF D&l 3

MODEL "entity name" slice utilization_ratio="integer#";*
ZOBITIE, WOBIEREITSNET,
- BHEIIERAIO 2T T N— R L TREESILET,
- HRHBOITTIEATAAEIZL FF/LUT <7 Offixt e L TS £,
BEUEE % BEOV # LFOMITITAR =22 ANRNTITES W,
% DMERASNDD, % & # OELOLEHEN RS ORI -1 ~ 100 T,
BEILAE L % F72iF # SR HGI AR (7)) THA TS, % BET# 13 XCF (¥
AV I AR T 7 A V) DFFER LT TT,

XST ARk 54 13X

run AR T/ — N LIZRELET,

-slice_utilization_ratio integer

-slice_utilization_ratio integer$%

-slice utilization ratio integer#

INHEDOBIDOLE | XST TIRRPFEITSNET,
BHAEIIRYIO 2 T TIE R —kr b LTSN ET,
B % DT TIIATA A2 FF/LUT X7 Ot e LB S E T,

% MEEHAESNDD % & # OELLLEASNARNE G  BEMEOHIAIL -1 ~ 100 TY,

ISE Design Suite TD R E
ISE Design Suite T/ 12—/ N)VIZERLET,
[Process Properties] # A7 12" 1w A — [Synthesis Options] — [Slice Utilization Ratio]

[Process Properties] # A7 122" R+ 7 A — [Synthesis Options] — [LUT-FF Pairs
Utilization Ratio]

ISE® Design Suite DA :
ZOMEIZ% ELTCOREFZETEET,
ATAADMEHEILFE E CEEH A,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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% 12 & : FPGA #I# (B4 T FIH L)

ATA R (LUT-FF R7) {# F 3 0 5 75 &0 B
AFAA(LUT-FF ~X7) i R OFF A& PH (SLICE_ UTILIZATION RATIO MAXMARGIN) il
#7CIX, SLICE UTILIZATION RATIO OFF A #PHEZ R EL £,
IRIA=B—DfEIL, KDIDITELRTEET,
- R=krTr—TFIZ
- ATAAFEIX LUT-FF X7 O#fa 5 5%

ATA B RIS ZOHIKI THIE L~ — P AEOFHAN THAEL, flFIT-sh
TWHEHIrSHL, 2 A7 BB b FATSNET,

FERNE, T=UTHl R ELLS G OAE =ik b | 22 L TTES,

HERARREIL AV

Tu—/NiZ, £720% VHDL =27 47 4 F721% Verilog B 2 —/MIZEALET,

mAIL—IL

HELEZ T AT AFRIT T 2 — VI HEASNET,

&3l

V= LR FIENTEIBREINTORWGEEIL, ZFOHETIHRE TERWIEEZRLTWET,
FEARIE, NI OIS O SCFlEZ SR TIZE0,

VHDL O #& 345l
KOIHNCESLET,

attribute

Y/ <OR ol

attribute
entity is

attribute
entity is

attribute
entity is

slice_utilization_ratio _maxmargin: string;

ELET,

slice_utilization_ratio maxmargin of entity name :

"integer";

slice_utilization_ratio maxmargin of entity name :

"integer$";

slice_utilization_ratio _maxmargin of entity name :

"integer#";

AT O 2 SOBITIEA—kr b LTSN ET,

etk OB TIZATAAETNE FF/LUT X7 Offaxt e L CLBE S E T,
WDEA | integer OFIFHIL 0 ~ 100 T,

- % BMERENDGE . E2X

- % & # DELLLHIRINDSG S

XST 2 —H— H 4K (Virtex-6. Spartan—6. 7 <)—X T/INA X FA)
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Verilog O 1& 3 {51

Re®TYa— VESEHEFA LAY v o—va OEFIZANLET,
(* slice_utilization_ ratio maxmargin = "integer" ¥*)
(* slice_utilization_ratio maxmargin = "integer$%" ¥*)
(* slice_utilization_ratio _maxmargin = "integer#" *)

BIAEIZRYID 2 OOFTlI/i—Er e TSI ET,
BB OB TIIATAAEI1L FF/LUT X7 Ot L TS ET,

XCF M35l 3

MODEL "entity name" slice utilization ratio maxmargin="integer#";
AR O 2 7T —krhe LTSN ET,
B DT TIZATA AEZNE FE/LUT X7 Ot $c b L T BEShET,
BHAEE % BELO # LFOMITITAR—R% AN WTTEEN,

% RBELO# 1T DR T 20T, BB E % £73 # 0w x “EG I/ () TH
A TLIZE Y,

% DEAINDID, % E & OELLLEHAIN2WEE ., BEMEOFPAIL 0 ~ 100 T,

XST ATk 4 X

run AR T a— S UIZHELET,
-slice_utilization_ratio _maxmargin integer
-slice_utilization_ratio_maxmargin integer%
-slice utilization ratio_maxmargin integer#

FEOHI T, BEEAE IR YO 2 DO T S—B L ML TULES N, B OB TIEATA
AET21E FE/LUT X7 Offaset e U B S ET,

% NFEAINDE, % E# OELLLEAINRNWIGEE . BEEMEOFFHIL 0 ~ 100 TY,

XST 2 —H— HAFK (Virtex—6., Spartan-6, 7 ¥!)—X T/NA R )
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% 12 & : FPGA #I# (B4 T FIH L)

Fyl)— Fz—2DEHR

Xyl — F—Offi | (USE_CARRY_CHAIN) #1213, RO LB 803 B0 E4,
Ja— b — VIO R ETEET,
~J7ut R EICR Yy — Fo— D B TEET,

XST TliE, —HDO~ruz AL TVANTHEICK Y — Fo—2 VY 