FIE Xilinx ISE & it #E

CHAPTER 3

AERAH Xilinx ISE #IFR . & iH A AW ISE @it &40 4 8185 it T
T2 ISE JF & F 5 32 Ui K DI ge B EE 5 v g V5 SOk A B AR LR A VIR AT R
U5 3L BN 514 SRS BT S A R AR e 5 B AR R TR SR L 3L R T S F)
FPGA s i VER TGS PROM U1,

ARB T AR ETE Xilinx KFEITRIBRHE ) Nexys3 Mt FSEHAY,

3.1 ISERIHEHNE

Xilinx ISE Design Suite 14 J2& Xilinx 2% & #fE tH 5958 K 09 0] g f2 12 28 R - - 2 -6 1T
H., A 3.1 iz, ISE Design Suite 24T & 6 E B4 .

1 Xilinx Design Tools

(1) EDK G AZUBH T HD li DocNav
J ISE Design Suite 14.3
(2) PlanAhead(ﬂIﬁUﬁi‘l‘IE—) H I 5 Accesgsories

J ChipScope Pro

(3) ChipScope Pro(fEZZ AT T.H);

(4) ISE Design Tools(ISE ¥} T.H);

(5) System Generator (U7 {5 S AL PRI T B,

T A A TR X S T Y RE

(1) ISE & Xilinx 23 7 #fi i (1) FPGA/CPLD # s F & ¥ 3.1 ISE Design Suite 14

B0 AL 12 05T 7 9 — U1 5 FLAT .5 D 0 P 3 B

TTHEA R 75 1/0 SrRe HDFE S BT LB B Bl 5 1T U8k HDL iy 545 G B AL BRAB 1R 45 5
IR

(2) EDK J& Xilinx 22w #f 89 FPGA i AT & T2 G5 ik A SKBE 7 597 % T
B i AR & TR, w1l L3 F i A X IBM PowerPC 4b B #5 i #% . Xilinx MicroBlaze
A PRER B L ARM Cortex-A9 U AL FEZRIE A% , FF & 5 F FPGA WA LIk AR R4,

(3) System Generator J& Xilinx 2% ®] # i 9 & b FPGA $UF A B R S 9 £ W F & T
B, P 5 5 ok DSP & G Y 3 50 2 e AL T 255 1Y AT SE A BE 1R R 48, O DSP st
FETHBEMFER, System Genetator #l Mathworks 2y ® # Simulink 52 Bl JC 4% % 4% . 7
Simulink 15 HAF 5 (1 JEAE (7 EAAL HAY BT A o AR

(4) Chpscope Pro f& Xilinx 22 &) 4 ) 1) 7 4 22 5 43 A T 5 2ok i o7 =X H P 4
BERSE AT (0 T 5 58 . AR S R o AT A T B AR A 2 48 2 B A R DR L i EL AR

i

| Documentation
J\ EDK

| ISE Design Tools
| PlanAhead

)

. System Generator
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R 45 1 7 2R, DRI ol EL A A s A S T A 1

Chipscope Pro BE A DLt ~7 4 1], A AT LATE ISE 4 s 55 vh i J L A6 3 205 . & T
BT (5 RN AR (4 32 55 40 BT i U 7 %8, SZHE Spartan fll Virtex 4 251 FPGA it fr

Chipscope Pro $532 850 B # . BLZE /- M 25 AR 8L 1/O /N RV BRPE A% B 4 4 A B P iy i
T BT AT DL 4 A AT AT P A S R B A R A 2R A B R A B R

(5) PlanAhead T Hfifk T 254 5 1 &y i 2k Z 18] B9 3% 3125 B8 L RE 058 AL 31 K1) 43 AR
BUNW S TR BT T AR oS e A B,

BEAR IR AL T — S B A IR L O FH P e v B A P S 1 A s R R s8R 4R L AT R
G S RN O IR T A 2 UK DA R A5 T A ) 5 SR R R A R P B U L DT A A A A A 1 i
IG5 1 R FH 2R A R b 4R T T AN T i M R R T

PlanAhead 55 — K52 s g2 $2 4L T 2h 245 ] 5 B B 1 A8

Vivado #& Xilinx 2 & 008 — AR BT K358, Han, 38 7 RF1LLE FPGA 1)
TRt

B25#£51 #39% Xilinx ISE &t A4 26, 4%kt T A9

3.2 wIEIHMRITIIE

AATEAN AN BT TR R D TR B 45

(1) 4TJF ISE Project Navigator JI & Bflg 32 541 . N 45 1 IR RAE 7 2. O 3. 2
Fiiw s #F Windows 7 #:/E R 48 5 i I, AR W if Xilinx ISE Design
Suiteld. 3 Etx., OFF Windows 7 #ERFE WAL T M B I h—Fr
A B ¥ —Xilinx ISE Design Suite 14, 3—>1SE Design Tools— Project
Navigator,

(2) $THF ISE @il 40k, 76 ISE il 156 00 F L ki #% File 1952 BEME
New Project,

(3) ¥ New Project Wizard GBF T F2 [a] 3 FL 1D . X Tl | Verilog HDL By 114,
WK 3.3 fin, TS0k E . OName: gate Verilog; @Location: D:\EDA_Example\
gate_verilog; @ Work Directory: D: \EDA_ Example\gate Verilog, %I Tffi/f VHDL [
Wit A 3.4 Fin, PS8 E: OName: gate. VHDL; @ Location: D:\EDA _
Example\gate. VHDL; @ Work Directory: D: \EDA_Example\gate. VHDL; @ Top-level
source type: HDL, NI X] top-level source type FHHEM N E VLT . OHDL: T2
T HDL 3 7 528 @Schematic: TUZ BT B 528 O EDIF: TR B i
B, F I TT 32 4% 20 (electronic design interchange format, EDIF)SZ#; @WNGC/NGD: Ti )2
Wl A Xilinx #9 NGC/NGD &S 8, B Next #5401,

(4) W&l 3.5 iR, B New Project Wizard $E1fi 1% 5 1 F 2 £ 0 i FH 19 FPGA %
PR HARRLS Fk B P R S8, NS5k E . Oproduct Category (7 i ¥ [l
All; @Family G K i J& & 41) . Spartan6; @ Device (H & 185 B # 5) . XC6SLX16;
@DPackage(H 2 . CSG324; ©Speed HEFE): —3; ©Synthesis Tool(ZEA T H) .
XST(VHDL/Verilog); @ Simulator ({f 2 T. H.) . ISim ( VHDL/ Verilog); ® Preferred
Language (& TS ) : Verilog, XF VHDL #&i1# ., %% VHDL,
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Create New Project

Specify project location and type.

Enter a name, locations, and comment for the project

Hame: | gate_Verilog

Location: |D: ZEDA_Examplefgate_Verilog

| G

Working Directory: |D: “EDA_Example'gate Verileg

| (o]

Description:

Select the type of top—lewel source for the project

Top—lewel source type:

[rmr

B 3.3 #r TR A SR (Verilog)

Create New Project

Specify project location and type.

Enter a name, locations, and comment for the project

Hame: | zate YHDL]

Location: |DZ SEDA_Examplehgzate VHOL

| G

fWorking Directory: |D: “ED#_Examplehgzate VHIL

=

Description:

Select the type of top—lewel =zource for the project

Top—lewel source type:

[rmr

[=]

| Hext I Cancel

B 3.4 #s7 TR S A i (VHDL)
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[ i
W ——

6 ~ New Project Wizard P — -
S ———

Project Settings

Specify device and project properties.
Select the dewice and design flew for the project

Property Name Value -
Evaluation Development Board Naone Specified -
Product Cateqory All =
| Family Spartant - I
Device XCBSLX16 - |
! Packaqe CSG324 - |
l Speed -3 - i
[ = |
Top-Level Source Type HDL - i
Synthesis Tool XST (VHDL/Verilog) - |
Simulator ISim (VHDL/Verilog) - il
Preferred Language Verilog = |
N Property Specification in Proiect File  |Store all values -
I Manual Compile Order |
I VHDL Source Analysis Standard VHDL-200X J I
: Enable Messaae Filtering =z
|
||
| [[rore e Cancel

3.5 B TR-E RS EME S8

(5) M Next ¥4,

(6) Bl New Project Wizard-Project Summary G T. 72 [n] §:- T F2 5L g8) FL i, % A
S TR R E NS

(7) B Finish H4

3.3 ISEFRFEEFHEHKLINGEE

ISE i E AT LA4r 3 A>3 1,

(1) 76 F 5 1A 22 i 2 3 3 (Design) B A H P 45 . O Start @A ; @ Design
AR ; @File Mtk ; @Library MR,

3 o B AN (] A T A R i s R T AR A IR SC A LA B s [R) 5 i BT S R U S s AT Ak
B, Start [ ERAE TP D AT IF B TR RN H U N A S 25 VR SO R .

(2) 7E ISE F F 1 9 IS A 2 ¥ il &5 (Console) T #i , £.4% : D Console Mtk ; @Error [
M @Warnings Hiti, B TIREGEE A RMELSEFEE,

(3) ISE = FLifi 1) 47 i1 4 22 SCARY A1 MDD % 11, Bk O T AR %8 8] (workspace) . T/ 45 ]
T3 AT DA A B SO SO R S R BT . A B R RN R AR, A
ISE BJF; 76 B0 e FOB A&, ol LUOVRE 40 2 808 S &

P T UAE & AL B E 368 T 3k View—Panels 74 3T s S bR . WiF#
W AT DAFE 32 54 Y 3R 4% Layout—Load Default Layout K32 BN BT 11 4 J5)

3.3.1 Design(i&1iH) BIR

BT AR B L View . Hierarchy il Processes M HR B35 [0 ) fE .



124 || Xilinx FPGAEIF & it——MITRENFT ARNEHDLIG IR (LML HFR)

1. View HR

WA 3.6 Tz~ 16 View MR AL T Bk #4815 31 2 BE 7E )2 IR Chierarchy) M # T 2
A 55 (implementation) 58 & {j H (simulation) 1% 31 i F2 AH 3¢ A VR SC AR B
W 3.7 Frs, iR T 13 T Simulation BABEHZ4H DU 250 N BT J7 B9 T P HE Hp ik

AP B
(1) Behavioral (47H2%) ;
(2) Post-Translate (¥ J5) ;
(3) Post-Map(Bt5fJ5) 5
(4) Post-Route(fiZéJ5) .

Design +08 X

i ‘View: O {8} Inplenentation @ M Simlatien

& 3.6

B i R B

2. BXREH

B | View: © 3 Inplementation &) M Simalation
ggl FPost-Translate L

EE Fost-Nap
Fost-
L

3.7 BB E BB

WA 3.8 Frn, E IR (Hierarchy) AR TR T TR 7. Biras 412 e, UL R
&l 3.7 th View Al BT I B AR OC Y Bt IR S fF . 7Rkt m A, iriith & R
BT PE R IAR (52 B U7 B A DG B IR £ S,

TE JZ2 U 08 A4S SCHF R A — A AR DG AR S BT AR 378 1 SO 28 AL (HDL SO

HE] TP A% 8 SCAR SR .

nfal 3. 8 FraR » WAL SO AL B — AR R R s TSR L 0 1 B 1) 22 T RN < 4 A
o RS AT DU IR U, il i R X 3. 8 H A SR 44, T LT T SO

.
HEAT g
3. RIEEWR

il 3.9 iR L Ab B (Process) IR X I F SCRUER . JEF7F Source [ Al H BT 28 U8 SC R 19
Y AT LA AR A BT AR A P A . DA BRI AR L B T LS AT D RE L X SE Ty e R X
iE

IEAT A ATt . Ak B AR SR AR TR A D RE -
[ o T U5 R BT R L A Al R

(1) Design Summary/Report (i1 5 4%

BB WREPAT IR B A B 2 .
(2) Design Utility(i&it+ T H) .
PESVE

Hierarchy
SDRAM_SYS_CLE_DCM_THST - SORAM_SYS_CLE _DCM
[ FIFO_TEST - fifo_dlk wBd_rB4 (fifo_dlk wid
4] MEMAFE - MEMOEY_AFF - STEUCTURE (dram_dtl.-
| CLEGEN - CLE_GEW — BEHAVIOR (clk_gen. vhd)
m CONTROL — CHTRLEEG — ETL (entrl reg whd)

" GATEA_GEN - SYNCGATE_GEN - EEHAVIOR (symog
4 3

Kl 3.8 JZKMHR

s

FHF 5 R4 5 A2 BB AR 58 i 447 D s A4 B

Processes: TOF_LEVEL - STRUCTUEE
-

iDesign Sumnmary/Reports

Design Utilities

User Constraints

Synthesize — XST

Implement Desigzn

Generate Programming File

+ Configure Target Dewice

e #nalyze Design Using ChipScope

3.9 KRR E O
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(3) User Constraints(JHT ), T U5 AL & FBF L0,

(4) Synthesis(£Z840) . T VIS &L Zi G VAR RTL JFULETANEOAR R L DL K
ERGARE BT IE ML S TR TGS R A —E,

(5) Implement Design(SEBL ) . $2 ML U5 ) SE 3 T H A SCBUS 70 b T H

(6) Generate Programming File(4: SR F2 SCHF) o D TR] HE 4 I AR AL

(7) Configure Target Device(FC & HFr#FF) . Uil FC & T H , FH 100 & vl 4 £ 19 S
FXT H b 1 i A

Ak B TR 45 5 R AR A 110 Ak B B R R T L BR B BT A AT A Ak B R DA R A S B A T I Ak
M. 3.9 FR s BUBAL PR ST /R 48 BoR TR R4 @ B AR A . B m
Ajﬁjﬁﬁﬁ#ﬁ@iﬁ%%%%iﬂﬁﬁ%U@%ﬂ%%%%%% e, Higitd iz
7 Implement Design AL BEE} , ISE Wiz 1725 G i 2 , 50& 758 BB b2 AR AR T fe o 1) 25

GEE R

BEYA LEMSITSENIZIT H &, BIT Design Utility, 3 H % £t View Command
Line Log File,

4. XHHER

e 3,10 FraR , KA (File) AR 32 41 7 — 4> 1819 L HE 7 19 T8 A SR i 8 SC A
HN L SCPE AT LLGE o 51 6 B2 B AT AT — 2 BE AT 43 28, dl A i RUAR PR SO 4 L R EE
Source Properities $EI0 . 2% & 554> S 1) J&@ 2 LA A& 2 S .

Files +08 x
D Hame = | Type - |
(El |"l,1 T142 =ignal. nef Implementation Constr
= accBl. xeo IF (CORE Generator & .
s acchlx. xco IF (CORE Generator & .=
-sEJ u_H,= adcdata vhd VHIL Module
"l ade_data_router.vhd VHDL Module [ |
i) Barrel_shifter.vhd VHIL Module
w: cic_Sstage_intrp. vhd VHIL Module
Pl ell_dem. whd VHIL Module
Mool clk_gen. vhd VHIL Module
w: cntrl_reg vhd VHIL Module
g coef_ram. xco IF (COEE Generator & .
il datapath vhd VIDL Module
w: data_router. vhd VHIL Module
Mool dde_mixer. vhd VHIL Module
dde_nco. xeo IF (COEE Generator & .
"ty dde_necox. vhd YHIL Module
"ky| DDC_PATH. vhd VHIL Module
il dec_fir_dspdB. vhd VIDL Module 3
& 1 | 3

3,10 3 T A A T

5. EWER
JE (Library) I MU % 11 & BE & # HDL & M AT 6 /9 HDL ¥ SC2F, 3313 v LAl
A G 2 LA R A O i TR S

3.3.2 Console(ZFIE) @R

PEl B 308 T A R A AL FRIS AT ROAR R L B O R TR R VB BN AR AR
EEARGNURSSE /N & R N
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. EIRER
%ﬁw&(hrror)ﬁﬁﬂiﬁlfﬁ RAF B IR AR R A 1E S
EH5ER

%ﬁb(Warings)ﬁi‘ﬁEi%%‘ 15 B, o B A 4 ) 5 B

(1) Error Navigation to Source (41 5 At B IR , &it+&E W] U\MT%r&ﬁU FiR el #H
L R ZR G R DR B B B R HDL SCE S i B T*%’*mi%%i{ﬁ
B Bt BUAR AT B BIE B S L £ Go to Source #E I, B AT LA IF HDL ¥ SO #5O
P ol 21 A5 IR —17 .

(2) Error Navigation to Record (51 T A 21 5%) . WiT# 0] LIRS & 4 iR ol & &
TR ) 25 A B R S SR Xilinx W3 14 52 5 0T A OG0 A 0 . BE R AE
W E R B il B A, R B S , BE R Go to Answer Record #E50, g 7] LT
FEBRIAI Web W ¥E 5 . 7R 1 XHZ A5 BT &g ¢ .

3.3.3 Workspace

TE TAE 25 [ (Workspace) 7] AT FF BT 48 4 A5 & i A o0 A 5 X 28405 ISE 19 3C
ARSI AR A AR g A PO RS/ IS AR A JRTL MER R K A& F o il
B 5 B 4 o

HAL T B T 1/0 BRI FIAG & 9 PlanAhead % 14F  Isim K 0F 55 = 77 B9 SCAS 4 8
%% XPower 3 H #% Al iIMPACT, 249 1 ix £ T Bk, 7] LIAE ISE 3= % 15 40 <7 b 47 7

LT H

Design Summary/ReportViewer (TG 45 /5 A F 45) . wIF gt 7 X1t
R 0 A R A 255 RS B B B A T R TR A . O RS T O T LA
%Jiﬁﬁ,@ﬁfﬁmé’ﬂ%fﬁ\%{ﬁlﬁﬂﬁﬁ,‘é&%ﬁl@ﬁﬁ%iﬁfﬁfﬁiﬁﬂﬁi%%ﬁ“hﬁﬂq ZYRAE R
FR B T A i 1 e B 45 B S IS5 5 R B B R G R R TR B AR A
BB LB R rp i TR E .

3.4 €IEHFMHEIEH

R G R A I TR T PR SR Y 20 R D IR B4
—— (1) WK 3. 11 frzn  7E Hierarchy [fi#i 4 . &

-g :.; H xc6slx16-3csg324 , Wi A7 Bk, BV B 3K L
l&|= oo TEVE SR LN #E £ New Source,
itj Ihe e aurent § :::2:2;!fﬁou e — (2) WK 3.12 i, A New Source Wizard-
P mena 306 Manual Compile Order Select Source Type GBI IR 3CA: ] 3-8 8 IR SC 425
o| e ST RDRE . AT T A B A 7 R
f - - _ PBEEEASTR B SO 2 AL ISE B AT DA AR AR A5 i R
e cwe | SCHRIOBUR .
o e e e & DsignProprie.. 8 FET U8 S 1 8 T 1] 5 1 B Ak SR U R A
NI e A A B A RS, O B ) S A AR

B S RIAT
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Select Source Type

Select source type, file neme and itz location

[=] User Document
Y] Verilog Module
9
ﬂ Werilog Test Fixture
g WHDL Module
File name

[ WHDL Library
[¢] YHDL Package |gale
] WHDL Test Bench

% Embedded Processor Location

1 \EDA Brampletgard

M Add to project

K 3.12 New Source Wizard % [fi- 1% £ X F 25 5

9 Y 7 AR UL TR A AR Y D) BE EAT TR EE U

D IP(CORE Generator & Architecture Wizard) ., 1P # 4 il 10 5, % B i1 & e B
B TP 2R B JF X TP AZ AT L AR 2RI TP

@ Schematic, JFREERIT S, RE AR R B E A 7508,

@ System Generator Project, FR 44 i 4% TR ] 5, ff FH Xilinx #2 fit /Y System
Generator 4 T. Bl MATLAB Simulink T. LS FE 54 RS %1,

@ User Document, FI = 3C# 35 B P 9 5 — 2832 800 BYAH SR LI

© Verilog Module, Verilog Az i) 5, # B i 113 4 B Verilog B Module 545 .

© Verilog Test Fixture, Verilog Mk 1015, # Bk i1 4 % Verilog B4 5 Fi
A,

@ VHDL Module, VDHL &5 A plg 1] 5 . 35 By B33 A2 il VHDL B

VHDL Libraray, VHDL Jg 4= J§ 1] 3, #i% B 3% 3+ 2 4= % VHDL 38 5 fif i& 59 )%

B

© VHDL Package, VHDL 4 4 5 [n] 3, 3 B i i+ % 4= ;0 VHDL if &5 # & 19 42
BRI .

@ VHDL Test Bench, VHDL W & A4z sl ) 5, 8 Bh i 113 25 i VHDL ## 38 (%) £
HVH.

@ Embedded Processor, i ARG A Bl In F . #5 B % 114 7€ ISE T# H i A EDK
AR iR A T,

. R, — R BRI R, B A B R AR 8GRt R

FEIZBETE P L I B b 32k B R SRS A

@© WICHFA . #E$E Verilog Module, 412l A VHDL i 5 5 B i1, W7 B e £
VHDL Module,

@ File(C 2« gate,
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(3) B Next ##4,
(4) ¥ New Source Wizard-Define Module G i SC 4 [m] 5:-58 L HO FH
@ X} F#H Verilog HDL & 5 & CINE 3. 13 FiR) 4%3 3. 1 7S50k E .

R .‘

Define Module

Specify ports for module.
Module nane | gate

Port Name Direction Bus MSB [8:3:3
a input
b input
z output
input

input

input

input

input

input

input

LN BN ENER BN BN BN BN ENEN K

OoooooooD oo

input

e ————

® 3.13 New Source Wizard-Define Module-Verilog %} i £ 5t ifi

3.1 SHIHOE X-Verilog

Port Name Direction Bus (&40
i 14 O MSB g 8 4 4 i) LSBUR AR AT & i)
input — .
b input — —
z output 5 0

@ X FAH VHDL & 75 Wi (& 3. 14 FiR) 53K 3. 2 T 2808 5

Define Module

Specify ports for module.
Entity nane |gate

Arehitecture nane [Behavioral

Port Name Direction Bus MSB LSB -
a in ~|
b in = 1=
z out ~|® 5 0
in |10
in ~| O
in -1
in ~1 0
in hd 1)
in L4 1)
in ~1 0 -

# 3.14 New Source Wizard-DefineModule- VHDL % 1% #E %t i
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£3.2 BHIKOENX-VHDL

Port Name Direction Bus (&£
G145 7 1) MSB e i 30D LSBURARA B AL
a in — —
b in — —
z out 5 0

(5) i Next #¢41,

(6) H ¥ New Source Wizard-Summary GHr i SC 4 m) - 2.45) FLm
@ X+ VHDL et , 4 s I8 SC 1R gate. vhd,

@ XFTF Verilog HDL K5 . A BB IR SC4E A gate. v

(7) ¥y Finish $#%4 .

3.5 &Rfmigit1RiG

ARG AR A B BB R RN B AR . T T2 B S 4 Verilog HDL B3 {U%
1 VHDL Bt AU B Es i . 0l FH AN [R5 5 193322, 2000 2 25 I P 23 A 2%, 58 s it A
AN .

3.5.1 Verilog HDL &1+ 838500

TS N Verilog HDL BETFCHS 0 45 58 L Hb 0% £ 2404

(1) il 3. 15 ff7n . 7€ ISE A M 19 A b M/ Hierarchy TH AR N, BN gate. v SCHF
WEF L ISE H 30T R 3

WEREA A BT %SO WX 1 3. 15 WY gate(gate. v) B FR .

(2) WKl 3. 16 7R ISE A1 T gate. v BRI SCHF s module 24 Verilog HDL i 5 1) 3
AETHHIT,

20 SSSTSIEEEPETATIETTFEiETirrriiiriifiis,
21 module gate |

Design +0O5 X 22 !i.npl'-lt B
23 input b,
|1| View: (=) @Implementation O @Simulation 24 output [5:0] =z
(5| | Hierarchy 23 Vi
- 18] gate_Verilog ;fr |
R 28 endmodule
i < gate (gatew)
s 29
K 3.15 gate. v XXfIF & 3.16  gate. v SCIFRAR

(3) A 3.17 AR, B3 Verilog HDL #3H0AS
) PRI,
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20
21
22
23
24
25
28
27
28
29
30
21
32
33
34
2

& 3.17

3.5.2 VHDL iZiHIBEYARA0

LHLEHTEEEIET P Eiiiris
module gate|

input a,

input b,

output [5:0] =z

Vi

aszign z[0]=a & b;
azzign z[l]=~(a & b):
assign z[2]=a | b:
assign z[3]=~{a | b):
assign z[4]=a "~ b:
aszzign z[5]=a ~" b;

endmodule

N Verilog HDL #3485

View: @) @ Implementatior(’) @ Simulatior

Hierarchy

[ 3.18 gate. vhd U4

T N VHDL B GRS 09 20 38 HD B A0 45

(1) nf&l 3. 18 fin . 76 ISE F A1 A9 22 L A B9 Hierarchy 1 AR P . B8 A gate. vhd ST
A ISE H 34T 32 304

AR A TRz S G K] 3. 18 NI gate(gate. vhd) El#5 .,

(2) &l 3. 19 PR ISE A i T gate. vhd MR SCAF . entity S VHDL 15 5 By 3L ALK

L.

(3) @A 3.20 Fros, @i VHDL # iR .

(4) PRAF BN .

32 entity gate i=

33 Porc (

36 end gate:

a =
b :
z :

in STD _LOGIC:
in STD _LOGIC;
in STD LOGIC VECTOR (5 downto 0))7

38 architecture Behavioral of gate is=s

40 begin

43 end Behavioral;

Kl 3.19 gate. vhd SCH 1R

3.6 BitEE

38
39
40
41
42
43
44
45
46
47
48

architecture Behavioral of gate is

CSgin

z(0)<=a and b;
z(l)<=a nand b;
z(2)<=a or b;
z(3)<=a nor b;
z(4)<=a xor b;
z(5)<=a xnor b;

end Behavioral;

K 3.20 ¥A1 VHDL #iHag

TR si &l LA A 3 R G AT AR L5 8 N S Ar d e ik . 1T v &
5l A R 2R BT AT D G IR i R R A A i R IR B R . AT RS T T L
TR N0 R GBS Y B A R B R G I AT M LR s T AR BOHE
X i BT L B Y THAR A RE L SRR LA BT I PR AT AR D7 (B AL
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3.6.1 Xilinx Z&8ILAIDsE

N SRR AT N R ER G I s 2 58 MU AT 55 6 45 43 TE I8 B2 LA R S0 €

Xilinx Z5 5 THRAEX RIS Bd . FBHATF = AP 5K,

(D) EERA TR, AR SCFE LR GA IR,

(2) gt f2, BIFEAILE HDL ARS8 e 4 2745 TR AT LIRS B ST 15 51
(3) WLiph ik A o B3 28 m] LRI 04 5T 14 e 91 5 4y T U0 Y B AR HOR B R 1
e 3. 21 Fras, £ ISE £ S Ak ¥ 7 % 1

=8 E] Synthesize - XST

synthesis THLT BASE LT #9485+ B e iy Semate
(1) View RTLschematic (7% RTL JFHE]) ; L CheSyntn

----- 0 Generate Post-Synthesis Simulation Model

(2) View Technology Schematic(&FFHHARFEIERED ; €2 Implement Design

..... [ ] Generate Programming File

7N Y. . @ Configure Target Device
(3) Check Syntax (Tﬁﬁln /f) i @2 Analyze Design Using ChipScope

(4) Generate Post-Synthesis Simulation Model
GGG R BERAD

3.6.2 RITES

AN FRITEE G SR RE B LRGN L5, P B 24 .

(1) B E LG R T

@ X} F Verilog HDL W11 718 3. 15 Hh ik gate. v 30,

@ XFF VHDL & it & . #E K 3. 18 i . 3% gate. vhd 3CHF.

(2) #EEl 3. 21 9, Wifi Synthesize-XST #£i, A, XST T HIFIGXT S THIETLE A

(3) WA 3.22 fF 7/~ s W Design Summary/Reports, 2 & )& 45, T f# % 7 7 i H
(R

K 3.21 ISEZ:4ATH

?{: Processes: gate -
Et Design Summary/Reports

—|B Design Utilities

?{: User Constraints

o

View Technology Schematic
Check Syntax
Generate Post-Synthesis Simulation Model
E-fQ  Implement Design
P2  Generate Programming File
=3 @ Configure Target Device

=
-
= P2E) Synthesize - XST
View RTL Schematic
(]
t

K 3.22 EELZERE

D BEBELGEFEMITRSG ., WA 3. 23 iR, Wi View Technology Schematic (£ F
RS S)EI,

(5) H# Select how the RTL/Tech Viewer behaves when it is initially invoked %t 1fi ,
TEZ B P %8 Start with a schematic of the top-level block £,

(6) Hifi OK %4 .

(7) Al 3. 24 FroR S8R BT B g TR 3 1
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(8) TEIE] 3. 24 DAY ST A, XLty T/ 3 11 55

Processes: gate

- % Design Summary/Reports
- Design Uilities

- User Constraints

= PAE) Synthesize - XST

B View RTL Schematic

i View Technology Schematic
P2  CheckSyntax

fra Wi

H | 87|58 &

M

#- P  Implement Design
P2  Generate Programming File
EJ--@ Configure Target Device

B2 Generate Post-Synthesis Simulation Model

Kl 3.23 #&F RTL FHEE B 3. 24 B THE S O

(9) UnfEl 3. 25 Bz FT IR B R N IR A F 1A

3,25 IFR N ER S
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(10) W Hir—A LUT E#r T E 3. 26 frs A .

LUTZ_ 8
INIT = &

Schematic Equation TruthTable I Karnaugh Map |

[ o || #aw |

& 3.26 LUT N&BLEH4

(1) £ 3. 26 Fra By 5 N . ¥y Equation R4
(12) WK 3. 27 Fim . 441 TiZ LUT NEBBH LRI /R HEFEiE,

LUTZ2_8

INIT = &

Echematia Equation | TruthTable | Karnangh Map |
0= (I0 * I1);

Kl 3.27 #HEFEER

(13) K 3. 27 R By 51 M . Hid TruthTable #r%5

(14) e 3. 28 Fion . 441 7% LUT W5 R EHE,

(15) 7ER 3. 28 Fin iy S E I, #iidi Karnaugh Map bR,

(16) WA 3.29 FiR 451 T3% LUT N R Rk B #RR .
(17) By OK #%4 iR & F LUT N5 FL i .



134 || Xilinx FPGAEIF & it——MITRENFT ARREHDLIG IR SLIAL HFR)

Schematie Equation TruthTable Karnamgh Map |_

Io~, I

Schematic | Equation | TruthTable | Kernaugh Map |

11 10 o]
0 ] 0
0 1 0
1 ] 0 1
1 1 1
Kl 3.28 #H LR EMEMA Kl 3.29 RKixEER

BEHZES 2 HHAEANER,

BEHZS3 FNRHLY LT kg H,

(#£7: FPGA #9 R #2428 LUT S NAEFTH ARG LEH),
BEE5S4 FAEMHADLEZTHAER,

BEHKIS A TAIT TS A LUT, oL AR LM,

3.7 &HITRAFE

W 3,30 s M 6 AT N PRy 3 A 75 77 3 A S g il i 8 20

£ Xilinx (5 WA 1Y ISE AR st oAb b, AL T A HDL 35 5 A48 sl s 19 ik, F
A28 4 St 1 i AT T s B 2R R . ARl 3. 31 TR L FE Design AR View H1 .44
FAPEFEL M Implementation B(F Simulation, XA 52T RS2 B3 2 D) 4 2145 EL R

|Design —+0O 3 X
mf Vi © {8} Inplamentation ® [@f Simulation
- - {%QJJJ}J — um@ - ‘E' Eehawioral E]
| Witra | R R =] Frsmrs
& 3.30 A& 1EH & 3.31 VIkicit e

3.7.1 A Verilog HDL &AM &S

AATHEEIN Verilog HDL A ) &2, F 1 45 th % il Verilog HDL i 1] &2 1 25 B8,
5 U T 4

(1) Nl 3. 32 s 8 gate. v SCOF, B A7 8, B TR S 20 R 6 £ New Source.,

(2) A 3.33 FrR . B New Source Wizard-Select Source Type FLIAT , 7512 5 1 W 4%
MFSEEE . OFELMEPE Verilog Test Fixture; @File name: test,

(3) ik Next #4H.
(1) WA 3. 34 iz B3 New Source-Associate Source GEF B SC - B I SC ) A,

Ve 207 BB SCHF ez Bt R — A SO gate, WPR—A AT A 24
BT 3O 5 BT T R B H B S
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Design «08 x| =
View: &) {8F Inplenentation() [Ff Simdation
Hierarchy

b gate_Verilog
Fl- £ xchshdb-3csg324

N OUrce..

‘E Add Source...
Add Copy of Source...

H|E || 0=

i
= |
El
E

Manual Compile Order
Set as Top Module

2 Ho Processes Fug SmartGuide...

1
pec

Processes: gate  Implement Top Module
w8 Design Sum
- Design Utili{
- User Constr Expand All

2 PAED) Synthesize
ol View RT Collapse All

View Te -
Find... Ctrl+F
Check § M _

Generat Design Properties...
=58 ] Implement -
0 Generate Pr @ Source Properties...

File/Path Display v

HFHRA|v

3.32  WIN gate. v U

» -_— - » e, \ L= ]
7 MNew Source Wizard

Select Source Type

Select source type, file name and its location.
[ BMM File

#2 ChipScope Definition and Connection File

] Implementation Constraints File

f IP (CORE Generator & Architecture Wizard)

[t MEM File

|&+] Schematic .

|=] User Document File name:

Verilog Module |test

M Verilog Test Fixture :

g VHDL Module Logation:

rr. VHDL Library |D: WEDA_Example'izate Verilog | !

[¢] VHDL Package
lig VHDL Test Bench
% Embedded Processor

E Add to project

-

- i ~— —

K 3.33 N test . v [ E XM
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ey e Tl L LK.

@ — MNew Source Wizard
—

Associate Source

Select a source with which te associate the new source,

— = i —————

[ 3.34  REBRBLIF SO

(5) M Next %4,

(6) H P New Source-Summary CH I8 SC -5 45) B, A W F B X2 F R
test. v,

(7) ¥ Finish #2401,

(8) WA 3. 35 /N . 7F Hierarchy & O F B W T test. v 3X4F, 37 H B 31T IT test. v
XA

(9) QP 3.36 7R 76 test. v SCHF AR A8 i )

(10) PRAFIEETT ST test. v,

51
52 a!ways
53 begin
54 a = 0;
Sy b = 0;
14 #100:
ST
58 a =0;:
2 b =1;
&l #100:
Design 08 X| 61
[ [Yiew: © $8 Inplenentation® B simulation &2 a =1;
‘E' Eehawvioral E] 63 b =0;
64 #100;
%l Hierarchy £5
? > gate_Verilog 66 a =1;
8 | (B £l xcbshd6-3csg324 &7 b =1;
é =8 I test (testw) &8 $100;
il uut - gate (gate.v) &9 end
70 endmodule

B 3.35 HAINT test. v X K 3.36 ¥ verilog Mk [a) £
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AT VHDL W5 ) &, 5 1 45 8 VHDL 5 ) & 59 20 58, HAP IR 3 204

(D) i, 4 gate. vhd SO, Bl A7 8, BRIF B 58 1, 6 5 New Source,

(2) A 3.33 FrR . B New Source Wizard-Select Source Type FLIAT , 7512 5t 1 N 4%
MFSHEEE . OFELMPZEE VHDL Test Bench; @File name: test,

(3) Hsl Next 4,

(4) A 3.34 Pz, P New Source-Associate Source GHT I SC -5 B IR 34 Fm
VEFETT L0 B Bt SO AR T, B — At SO gate, @R — G L A 24
BEIF SO, M5 2T T BB LA i i Sk

(5) Bl Next #%4H ,

(6) HPL New Source-Summary GHrii SCA- 45 BT, A iAo DT B SCH 4 58 test. vhd,

(7) i Finish 441,

(8) N 3.37 iz~ . #E Hierarchy % O F BTSN T test. vhd 3CH, H H B 3T HF test.

vhd x4,
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Dezign —+OF xl
E]' View: () Implementation (@) @Simulation

E Behawioral -
A Hierarchy

= | = ] gate_VHDL

il - Ed xcbslx16-3csg324

@ =L I test - behavior (\EDA_Example\gate VHDL\test.vh
uut - gate - Behavioral (DA\EDA_Example\gate V

Bl 3.37 BB MT test. vhd 3

(9) 4nf&l 3.38 AR, 7E test. vhd SCOFHERBFIESE 61 17 .58 7T1~92 1T N2,

L)
ad —— constant
6l

71 —-
72 —-
73 -
T4 —
75—
76 —-
77 —
8 ——
78 -
80 -—-
81 ——
g2 -
83 —-
84 ——
85 -—-
86 ——
87 ——
88 --
89 —-
80 -
91 --
82 -

<clock> period : time := 10 ns;

—— Clock process definitions
<clock> process :process
begin

<clock> <= '0';

wait for <clock>_ period/2;
<clock> <= '1';

wait for <clock> period/2:
end process;

—— Stimmlus process

stim proc: procesd

begin
—— hold reset state for 100 mns.
wait for 100 ns;

wait for <clock> period®10;
—— insert stimilus here

wait;
end process;

Pl 3.38 TR AIA BTG OC B A QRS
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(10> i 3.39 Fr/~ 7 test. vhd 3 F & n A i) & .
(11 PRAFINE S test. vhd,

a3 [procc=S

o4 begin

95 a<="'0";

S& b<='0":

o7 wait for 100 ns=;
S8 a<="'0";

el ] b<='1":

100 wait for 100 ns;
L0l a<="'1";

LO2Z b<='0":

103 wait for 100 ns;
LO4 a<="'1";

LOS b<="'1":

106 wait for 100 ns;
Lo7T end processa;

LO8

109 END;

& 3.39 #hn VHDL i ) 4

3.7.3 BT RPE
RIK BT HUTE I T ESE R, THABETa i EN LR, AP B E
AL .

(D B3h ISim BT, OXF Verilog #%it& . WK 3. 40 . &£ test. v 0
@OX T VHDL #it3# . &l 3. 41 iR, ¥E$5 test. vhd 3044,

[ Design «+08F % -
vi ’“I N - Cs'ul - |Deslgn +08 X
i 0 tation(® [EE t - - -
1 i fptementaton s i Simmta o [ [Yien: © {8 Tnplenentation @ ff similation
‘E Behavioral - behavioral
enavior -
Hierarchy " h
= b gate_Verilog Elerarc Y
#8 | 5 £ xcbshd6-3csg324 g | gate_VHDL
| g B[] test (testv) % | 5. £ xcbsh16-3csg324
= “[¥] uut - gate (gatev) &
3
5
= P
m -
|
< I 3
. P | PQ Ho Frocesses Running
P | TQ Wo Processes Rurning —_—
% % Processes: test - behavior
+4l | Processes: test Ert Bﬁ' 15im Simulator
& =% I5im Simulator = - P)  Behaviaral Check Syntax
— 2  Behavioral Check Syntax = Simulate Behavioral Model
-E;‘: E Simulate Behavioral Model —_ imulate behaviora €
p— m
3.40 BT HE test.v B 3.41 BT HE test. vhd

(2) 71 3. 40 s K] 3. 41 (N F AL BEF % 1, 8B 9F B I Isim Simulator,

(3) fERITFI R, Wt Simulate Behavioral Model (fff AT LAY |

(4) WP 3. 42 Frs iy B,

(5) FEIZSC R T H AN By 2 $ed AHEOE 3 746 /N 30 R B an 81 3. 43 s BT .
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w T z[5:0] 010110

E 3,42 PEBIEAE 1

v |lE ) 1O BEI AR ALBAIRA e @ Eron]]e |G

& 3.43 P E I A 2

(6) RBIFI 3.43 WY 2[5:0], HELANA 3. 44 Prs B9 T2 AL .

3=+l OO0 |wBW%S

B 3,44 5 EPIE A 3

(7) W& 3. 45 FrR 7B B 5410 T 5 19 Console (B &) FL1i P 1T LA 3 i A [ (1)
i A Xt A5 BT A

é Instances and Processes Nemory |[a Seurce Files @

Console

Simulater is doing eireuit initialization process.
Finiched ciremit irnatialization process.

ISim> run 1000ns

ISim> restart

IS5im>» run 1000ns

Simulater is doing eireuit initialization process.
Finished cirenit initialization pracess.

ISim>
I:I Compilation Log | @ Brealpoints

’:__||| Search Results

{pf Find in Files Results

& 3.45 Console FL1
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WURMTEA % ISim {5 B T H 1454 78 Isim J5 % A help x4 17T,
(8) 7E ISim JE % A quit g4, B H{F E T H A,

(9) B Quit SimulationGR H 15 ) X G HE L1 .

(10) Hifi Yes %4,

BEELS 6 FLARATH A E L0 F04.

BESEKS 7 #HHAAH5 A0,

3.8 ARMSIMARH

AT TN G L RS R 2R AR |24 SR S g 20 R D R AL A

(1) fI[E 3. 46 Jif7R 76 Design i F K5 5 e
P H, M Simulation Y]# 3| Implementation, T | view: © f8 Inplementation © [ Simulation

(2) 7£ Hierarchy & O F, %k £ 8 14 &4 F B 3.46 View Ifi#t
xeBslx16-Sesg3zd, ik 47 6,y BLIF 3 5
#EFE New Source,

(3) WA 3. 47 Fros, BB New Source Wizard-Select Source Type H1 . 7 1% 5 M N ¥ 10
TEEEE . OB IR, Implementation Constraints File; @File name: gate,

[ *o__.__ e = p Bl

Select Source Type

Select zource type, file name and itz location.

BMM File
&* Chip5cope Definition and Connection File

P Implementation Constraints File

o IP (CORE Generator & Architecture Wizard)
] MEM File

L Schematic

User Document File name:

| Verilog Module |gate
Verilog Test Fixture ]

" VHDL Module Legation: |

rr. VHDL Library |D: WEDA_Example'igate Werilog | Q

F| VHDL Package

e VHDL Test Bench

2 Embedded Processor

E Add to project

o [ e
| =

Bl 3.47 #r#Et. UCF 3fF
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(4) B New Source Wizard-summary -1 . B s AY FH P 40 SCE R gate. ucf,

(5) Hif Finish %40 .

(6) WA 3. 48 7 . 1 & A i) Hierarchy % 1 F , %Il gate. ucf 3. &% H 3T IF
T 25 W) gate. ucf U, F 3 ¢ HZ S,

|Desig:n +04 Xl
E'] View: @ Implementation () @ Simulation
1 = .

|Demg’“ ~08 o[5] | Hierarchy

EI View: (=) Implementation! @Simulatior gate VHDL

+ i -

L] | Hierarchy = | B E3 xcbslx16-3esg324

] ’ gate_Verilog e =8 ﬁﬁﬁ gate - Behavioral (D:\EDA_Example'\gate
—| = £3 xcﬁﬂﬂﬁ-ksgﬂ*i & i [a] DAEDA_Example\gate VHDL\gate.ucf
i =8 i:m gate (gate.v) =

E B B gate.ucf

= P

m

[

— 4 m 3
o

P | P) Ho Proceszes Running
l?t Processes: gate.uct
Ert B iUser Constraints

P | ) Yo Processes Running —_ ﬁ ;

= %

I?t Processes: gate.ucf e

20| = %  User Constraints m

() Verilog Wi 7 (b) VHDU 51

[ 3.48 i EL. ufc A

(7) FEE 3. 48(a) Irn B ST N 3E T gate. v SCHF. X T8 VHDL #9825 76 8] 3. 48(b)
i 7 1 BT N i R gate., vhd SO,

(8) W&l 3.49 Frow, 7K 3. 48 (a) B &l 3. 48 (b) Y F 7t H i, 3£ % JF JB HF User
Constraints,

(9) FEREJFTih , £ 3 X /0 Pin Planning (PlanAhead)-Post-Synthesis,

Processes: gate - Behavioral

=1 ﬁ‘ User Constraints

Create Timing Constraints

1/O Pin Planning {PlanAhead) - Pre-Synthesis
I/O Pin Planning (PlanAhead) - Post-Synthesis
Floorplan Area/IO/fLogic (PlanAhead)

P2 Synthesize - XST

@ View RTL Schematic

View Technology Schematic

Cherk Svntax

3,49 FMP AR sEAR

(10) WN[E 3. 50 Frn o Hy B4R 7R X 3% A L 18, ) [0 J2& 75 44 22 77 FF PlanAhead &3 541 .
M Yes #04l,

A W 3,51 Fis S, SR RS A EBUG , b BT i Close #4 .

(12) XF5I I E AT 208, WK 3,52 178, B JF 2 Fl Scalar ports, DFE Site ££F , %F
FIEXT AT B 5 | B B BEAT 290 s @FE 1/0 Std B8 % Fr X W A7 B4 51180 H A< b o 4T 2 30
6 3.3 Gy T T 2SR G| A A ROGE I A AR o
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&.] ISE Project Navigator L2

Another editor is already editing constraints for this project. Running multiple
c int editors (C ints Editor, PlanAhead, or Text Editor) can result in
constraint data being overwritten or not properly updated.

Do you want to continue with opening PlanAhead?

& 3.50 $EIRFFAE uct X i HE A 1

Welcome to PlanAhead 7 ; M

ISE Integration Flow

The PlanAhead™ sofiware provides an environment to help improve your design results throughout the design
flow. Integrated within the Project Navigator environment, PlanAhead is automatically launched at four different
design process steps. These include /O Pin planning (Pre-synthesis), I/0 Pin planning (Post-synthesis),
Floorplan AreaflO/Logic (Post-synthesis), Analyze Timing and Floorplan Design (Postimplementation). Each of
these steps offers unique and powerful capabilities previously only available in the standalone PlanAhead
environment. The PlanAhead sofiware replaces PACE and Floorplanner for all pin planning, design viewing, and
floorplanning flows.

When PlanAhead is invoked from Project Mavigator, the interface provides access only to the PlanAhead features
specific to the selected task. The standalone PlanAhead environment offers the full range of PlanAhead RTL to

A

Suggested chapters to browsze:
® Chapter 15 - Using PlanAhead with Project Navigator

| ® Chapter 4 - Using the Viewing Enviromment i
® Chapter 8 — I/0 Pin Planning

® Chapter 7 - Design Analysis and Constraint Definition
® Chepter 10 — Analyzing Implementation Results

® Chapter 11 - Floorplanning
These chapters are all awailable with the ISE Help documentation as well.

Video Demonstrations

g!l-sys show this dialog on startup

& 3.51 PlanAhead T.H ) Welcome

Direction Site I/0 Std

Neg Diff Pair

Output 2 LVCMOS33%
Dutput 1 2 LVCMOS33%
Output ni1 2 LVCMOS33+
Output Vis 2 LVCHOS33%
Dutput us 2 LVCMOS33%
Output V16 2 LVCHOS33%

Dutput ue 2 LVCMOS33%

-
Input T10 2 LVCHOS33+
T T R I ] 1oy

[# 3.52  XFRiGIEZ R
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®3.3 ARSIMHUENERSIRE

] 2% 44 FPGA 5 i & LR i

a T10 LVCMOS33

b T9 LVCMOS33
2[5] N11 LVCMOS33
2[4] M11 LVCMOS33
2[3] V15 LVCMOS33
2[2] Ul5 LVCMOS33
2[1] V16 LVCMOS33
2[0] U16 LVCMOS33

(13) PRAFITIB H TR g e 2% AL 1

Bx5%358 4wA 3.53 7, %+ Package 474,25 & FPGA 1/O o 4 M b A4
e 4L E B AR,

[Erackage X|®Device x|

T 8 91011121514151617 15

.3

[=-]

L]

HEmEI RS D aEEg

& 3.53 FPGA 1/0 3%
BEHES9 4w/ 3.54 7, %% Device 474,85 & FPGA A9 K WEH TR,

Package X i Device X‘
A

QD ZmEA LY 4

(=

ags
75

[k

[l 3.54 FPGA PB4 #
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PR« FEA R PR ZE R 0 B B BOR HE L
(14) M 3. 48 Hierarcy HR N gate. uel XA KR, A FH w06 008 I 29 08 S04,
(15) A 3.55 frn, 5 T gate. uel U Y SUAS HE R # =,

4= 1
= 2 # PlanAhead Generated physical constraints
— =
= 4 HNET "z[5]" LOC = W11;
“ 5 HNET "=z[4]" LOC = Mil:
- & HNET "z[3]"™ LOC = V1a:
7 HNET "z[2]"™ LOC = Ul5;
8 NET "z[1]"™ LOC = V1&;
9 HNET "z[0]"™ LOC = Ule;
10 HNET "a" LOC = T15;
11 NET "b" LOC = TS:

13 # PlanAhead Generated IQ constraints

OO |¥ ¥ ¥ >[I

15 HNET "=z[53]" IOSTANDARD = LWCMOS33:
16 HNET "z[4]"™ IOSTANDARD = LWCMOS33;
17 HET "z[3]" IOSTRANDARD = LWVCMOS33:
18 HNET "z[2]" IOSTANDARD = LVCMOS33;
19 HNHET "=z[1]" IOSTANDARD = LWCMOS33:
20 NET "z[0]"™ IOSTANDARD = LWCMOS33:
21 HET "a" IOSTANDARD = LVCMOS33:

22

& 3.55 AFR SR

(16) &M gate. ucf L,
BEE5%3 10 52 WZY9RIH, T B EE Xlink 4R X HG#XGEIFEFTER),

3.9 w\itz:y

ISE ) 52 B (Implement) 33 i o 420 £5 45 i H 1) 32 0 00 35 B 15 0T 28 45 178 110 I J2 A
SRR B K BT W B AR R b T AR I R 0 88 F B R AT AT R A £ 3k B 7R R E AR
FERATHEITE R, SRS TN 3 PR

1) Translate(F15)

FHPERY 2 R4 20 5 a1 222 28 00 3R R O Xilinx 8 JE 18 19 IS 2 45 14 AR 1
JRiE

2) Map (B

e S5 11 2 AR PR BT e S B LA RS g AR |

3) Place& Route (i & fii £8)

A1 Jey A 2 i 32 BEAE A2 A T Xilinx A3 a4 Ze & AR5 1 7 29 AN B2 o8, X i it
BB HE AT 52 BR 00 A SR o JF AR I 0T 3 4L X A R JE R R B R AT A £R L 7 AR FPGA IiE
Pl

AT AT S T RX B SR T I8, T T g B AT SE A A B D R
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(D) KBS S, X T Verilog HDL B i% it %, ¥E £ gate. v 30, % T
VHDL #i%i13# . #%# gate. vhd 3CH,
(2) WA 3.56 i, fEAAPFHE O T, %8I Xl Implement Design BEI .

Processes: gate - Behavioral

Check Syntax

Generate Post-Synthesis Simulation Model
Implement Design

Translate

o Map
. B P2 Place & Route e

P2  Generate Programming File
4 3.56 HASCH T A

(3) JF1h J:ﬁ;@)ui,w
(4) WP 3. 57,45 S SE B 52 )5 ) 51T

P2 Ho Processes Bunning

Processes: gate - Behavioral
~P)  Check Syntax
P2  Generate Post-Synthesis Simulation Model
=- £2@) Implement Design
-- t}@ Translate
& 0@ Map
= t}@ Place & Route
m E]@ Generate Post-Place & Route Static Timing
-- Analyze Timing / Floorplan Design (Plan&head)
® & Wiew/Edit Routed Design (FPGA Editor)
88  Analyze Power Distribution (XPower Analyzer)
- @3  Generate Text Power Report
--Pd  Generate Post-Place & Route Simulation Model
@ f3  Generate IBIS Model
#- Fd  Back-annotate Pin Locations

B 3.57  SCBLSE A A A

3.9.2 BEBEHMEHMEALSER

AKEEMDMLENER, THHENERM AL E RGP, HPREE
(O

(D 4l 3.57 Frw . 3 H: B I Implement Design #E5 ,

(2) #EJRIFI 4% %] Place & Route BET,

(3) FEJF Place & Route #Ei,

(4) TERETFIirh , #0331 Wil View/Edit Routed Design(FPGA Editor) ¥ ,

(5) nl&l 3.58 firzn, 45t T FPGA Editor 5t i,

(6) B RN ECHE R ORI

(7) &l 3.59 Fros B & b bR ic R i G R0 & . Ros TR 51 AN slice B
IR, &R T HB Y AT R IR EL .

H|H|HH|v
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File Edit View Tools Window Help -
| Dl=a=| )< B)5]+ BlS|8|s|w| 2SR % |)|Dle] L] - | H -]z 4
& Arrayl [ ——

i, b |

autoroute

clear
delay
dic
edithlock
editmode
fird
[ we11 = hilte
ia |
infa
probes
autoprobe
route
route fanout
Wap

unroute

delete

K 3.58 FPGA F A

K 3.59 FPGA PI&BH.B45 1

BE5ZL3 11 B 3.60 Fra, NEEFEE Slice, 7R LEH, WwE 3.61 FF
TG HIES 2 TN FPGA 69 W3R M R, st L & M3t 7 547,

(8) B FPGA Editor % %% 5 1 .

BEHHI 12wt RNF &4 e) 2L BARFEN TR TIN5,
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&l 3.60  Frfd Y Slice

& 3.61 Slice HEB45H
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3.10 HERMAETRE

AR AT A R A 25 7 B IR T O B RO S5 SR . TR T 4 R PR AT I O L 4P
BRCHD R F 204 .

(1) @ 3. 62 s, 78 Design T AL View H, $ B3 3% 40 )N Implementation 2X 3]
Simulation, XHFE KB TH I FE 2B FE U140 21 05 J R

Design <08 X‘

m Yiew: (0) {E&}Implemantation @ [F Sinulation

i,g_l Behavioral IEI
Eehavioral

EE Fost-Tranzlate

= FPost-Map

o33

v |4 m | »

K 3.62 Wit

(2) TE FHIHEH , 3E£; Post-Route (i 4 )5 ) £ 1,
(3) #H#E test. v(XFF Verilog HDL #% it &) B

Processes: test - behavior

% test. vhd iﬁ: ( X‘Tﬂ: VHDL &i+%) Bﬁ 1Sim Simulator
~ P  Post-Place & Route Check Syntax
(4) ﬂﬂ IZ{[ 3.63 FJT‘ 7N f AL B} % W H V;J T*‘ }JF‘ }1% i Simulate Post-Place & RcrutMc-del

H Isim Simulator,
(5) 7E B JF I, 3k £ JF W5 Simulate Post-
Place & Route Model ({5 B4 J&) Fl i 28 5 A5 70 2 201
(6) 4TJF 1Sim T H AL & 1 A BOE #E AWEEE
(7) UnlEl 3. 64 o, A7 K 6 im e Y 7

K 3.63 M EAND

& 3.64 BT EBIE

BEHEI 13 FalioH Fadiii
@%A%%&zmﬁﬁxg&kﬁﬂﬂiﬁﬁﬁwﬂ?uﬁ%ﬁﬁﬁ%ﬁﬂo
@ FARMmBZEeLRFRAE, ke TR EEY L7 ARRE,

@ £ 2[5:0] M KFEZ M, FLER T RIEAY L7 ZARA,

@ X Hut 5B & T % FPGA LA F 42 % bh TFik 59
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(8) B! ISim W} JFEA5 B A .
BE5%> 14 #HHAA AR XRSH AT LGk

3.11 FHEEEFRAXH

AT A A R SO . T T A R R I SO Y 2D B HOD IR A4

(1) fE View WA, KBk #41 MA Simulation ¥)# 3| Implementation,

(2) #HH# gate. v M G F Verilog HDL #31#) 8% gate. vhd (4 (3 F VHDL %
).

(3) Nl 3. 65 FEALFR T % 1 A, X7 Generate Programming File (A= il 4 F2 SC4F) .

Processes: gate - Behavioral

~ B} View/Edit Routed Design (FPGA Editor)

[  Analyze Power Distribution (XPower Analyzer)

~ 82  Generate Text Power Report

----- [}@ Generate Post-Place & Route Simulation Model
. )  Generate IBIS Model

& P2  Back-annotate Pin Locations

® W Generate Programming File
B- '@ Configure Target Device

- &  Generate Target PROM/ACE File

@ Manage Configuration Project (iIMPACT)
- g Analyze Design Using ChipScope

3.65  FEA LLRR IR BRI

(4) A5 A il o 2 SCPF Y S R A

3.12 TFEEFRAZHE FPGA

JTAG 2 AR —F HEIC & FPGA pyA X, 8 & & Al LXF FPGA # 47 7E 4 M ik,
M TTAG 58 A FPGA BRI S M4 A W] FPGA By A, 5 2238 $5 7 11 51 &8 09 ££ 4tk
R ORAFIC SRS (Spartan-3AN FPGA SRHI THE S R MY Flash T.20, P AN 5 2240 &
Flash fRAE0AS) .

T4 A JTAG ST Xilinx XUP #8249 Nexys3 JF & W17 Bl & M A2 5. 75
B B SCAF R #E) FPGA SHFHT A0 USB B 45 7% #2 3) PC s 10 A ik 19 USB 2 11,
53— 3% 4 3| Nexys3 %A K 19 J3 (USB PROG) # M, JF4T FF 4R I () SW8 JF 3%, 4
Nexys3 Gefi & L., HEEALHWT .

(1) 7€ Hierarchy # 0 R, 3£ # gate. v UM (3] F Verilog HDL #%113) 8 # gate. vhd
SOk G F VHDL #3140 .

(2) fn1AE 3. 66 fizas . 7F Processes & H H, % | 3 2 HF Configure Target Deivee (i B H
bras ) eI, FERIFI P, k3] Jf W5 Manage Configuration Project iMPACT) (45 F fig
B LREGMPACT)) I,

(3) WA 3.67 i, T iIMPACT T H E 5, B Feedback Request FHif,
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Processes: gate - Behavioral

View/Edit Routed Design (FPGA Editor)
{8  Analyze Power Distribution (XPower Analyzer)

~ @  Generate Text Power Report

- PED Generate Post-Place & Route Simulation Model
-- P2  Generate IBIS Model
& f) Back-annotate Pin Locations
- 0@ Generate Programming File
2%  Configure Target Device
W  Generate Target PROM/ACE File
B, Manage Configuration Project (IMPACT)
&*  Analyze Design Using ChipScope

Bl 3.66 TFE LR T FPGA AT

E Feedback Regquest

b ] Tou hawe now completed the Design Phasze. Can you share youwr experience
Q of Hilinx IDS by completing a 1 minute zwrvey?

B 3.67 JEANHEHER 0 A

(4) Bl No %41, W RBA HBELIE 3. 67 By X i HE L 1w, W Bk (3) A (4) 45, H 4 3
(GIEN

(5) &l 3. 68 fFr/x,7E iIMPACT Flows AR % H T , % §1 If Bl Boundary Scan (il #
O B AR A HE D,

iMPACT Flows +0F X
-l Fourdary Scan
> E SystemACE
(2] Create FEOM F[Double Click to Launch Mode.

8 E WebTalk Data [Targeting a BPI/SPI dewice indirectly also start from here.

[ 3.68 iMPACT ¥it i Am

(6) 4Nl 3. 69 Fr/n. FE1XZS U AH T . B A7, B BUVF 8 SR B8, BE £ Initialize Chain

(%J] ﬁél\/ﬂﬁ JTAG %ﬁ ) jiIﬁ o Add Xilinx Device. . Ctrl+D
() HBLHEFE A R JTAG BEBE Ly g pp, g Do M ieiee e
JTAG H¥E e, A 3. 70 Fias i A m . MWE Cable Auto Commect

Cable Setup...

A LLVE BB BT i £ 00 8818 xc6s1x16 M BUTE 451 14 5
L ROoR A B B TDI f AL TDO i i, 9F H 3R
Identify Succeeded GRH I 5 % 3.69 BHAMK JTAG BT

TS B G BT AT 25 L T AT AR A R B O BRI R F B IER LA,

(8) i Auto Assign Configuration Files Query Dialog( H 343 Bt Bt & S & 1) X7 1%
HE) FEifT . Hih Yes $ 4l A 3o il 7 X

(9) HEWAE 3. 71 inB Assign New Configuratior File (4Bt 87 Bt & SC ) i FE L
Il % F VHDL it 7 2] F 1w H s

D:\EDA_Example\gate_ VHDL

Output File Type L3
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Fight click device to select operations

EFLIBET
P
oI i
xcBslx18
bypass
TDO

E. Auto Assign Configuration Files Query Dialog |z|

9P Do wou want to continue and assign configuration files(s)?
-

D Don’ t show thisz message again, save the setting in preference.

i Tes J [ Ho ]

Loolk in: ‘ 1y D:\EDA_Examplehzate VHDL

e oo lEBE
ﬁ My Computer | | b Xil . iseconfig L xInx_auto_0_xdb
n Administrator [| % -"9° & isim L st

J Jxmigs i netgen

}! ipcore_dir |, planAhead_run_2

|
Bypass
=

File name: ‘gate bit

Files of type: ‘All Design Files (k. Bit # rbt # nly * izec * b=d)

B 3. 71 FTIF LL R S

%t F Verilog HDL A& A2 T i B 5

D:\EDA_Example\gate Verilog

(10) FEXF R H ST L £ gate. bit SCHF 12 SCHF 2 1 Ar 4= 89 FPGA Bt & SC4 1%
A F X FPGA $E4THRCE .

(11 ¥ Open %41, A FPGA 43 Bt i% Bd & SC 4 .

(12) W 3. 72 Fros, B Attach SPI or BPI PROM N SPI 5% BPI PROM) X i
HE BT 12 % 14 AE AL T 9 1) 2 75 A% FPGA 40 e SPI 5(# BPI PROM, #id: No # 4., X
A O BLTE A FH 1) J2 JTAG #E0, Afifi H SPI 8¢ BPI PROM f7fif #5 it & FPGA.

£ Attach SPI or BPI PRON

9 This dewice supports attached Flash PROMs.
& Do you want to attach an SPT or EPI PROM to thiz device?

H Tes H [ Ko ]

& 3.72  #Jm SPI &% BPI PROM X} ifHE
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(13) WA 3.73 iz, E B Device Programing Properties (2% 1 4w #2 J& M) X % HE F 1
TEIZ SN L Bl OK F .

E_.-Device Programming Properties — Device 1 Programming Froperties

Category

E Boundary-Scan
- Deviee 1 ( FPGA xcBslxlf ) Eroperty Hame | ¥alus

Verify

[ 0K ][ ]| H Teis ][ Help

B 3,73 YA JE Pk X G AE

(14) Wnfel 3. 74 Prow. e b 4 A7 FPGA & 0F P bn . 5y A7 # L 18 BE TR 2 5 i, 3 4
Program(Zm ) #E U, TR I X FPGA #H47 4w A2 FIEC & .

(15) A 3. 75 7~ , B Configuration Operation Status (B0 & #2/E AR ) X 37 HE 7
Il %8 T g ik iz .

(16) ZmFEgs W5, HBLE 3. 76 Bz A g B2 AL TD Y 47 L1

100 E Configuration Operation S5tatus |£|
Program

Get Dewice ID
el Get Device Zignatuwre/Usercode
top One Step SVF

One Step XSVF

Kead Dewice DHA

Executing command. . .

OO

Add SFI/BFT Flash. ..
hzzsign Hew Configoration File. ..
Set Programming Froperties. .

Set Eraze Froperties. ..

Laurch File Assigrment Wizard

Set Target Device

Pl 3,74 BEHE g TR T B 3.76 RN

(17) #& 3 Nexys3 BeIF KR SWO Fl SW1 JF &, WA LT R A28 4k . % HDL %3+
HEAT B IR A AT B I OC AR

(18) Z b, 5 TARES ST (45 A 5 B CSE B L G R SR A RN R 3R BT BT R .

(19 AEFETE TR T IMPACT T.H

BESHKI 15 #F3LAM AR LR HEGER,

3.13 &RFHBEEXHHIRE Fi%::

A G AT BT B SO L T B S S B 7 o i
3.13.1 4 BPI GEEREXY

TR TE A 2448 BPY AL E AR P IR P IR R A .
(1) 7€ Hierarchy M7 1 T, 3E#% gate. v {4 (3 F Verilog HDL #11#) 8 # gate. vhd
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SCHECGH T VHDL B3

(2) W 3.77 BT/~ , 7€ Processes & 1 T ., % 3| Configure Target Device (Ft & H #5 %%
PRI, IF R IF A6 IF I, % % 9F W ifi Generate Target PROM/ACE File (4 i H #5
PROM/ACE 3C{) 5,

Design «+08 x
View: @ I8F Inplementation © [FH Sinulation

Hierarchy
gate_Verilog
B £ xcbslx16-3csg324
B [l gate (D\EDA_Example\gate_Verilog\gate.v)

----- E DAEDA_Example\gate_Veriloghgate.ucf

HE 6|k B R =

P2 Ho Processes Running

Processes: gate

@ View Technology Schematic

P2  Check Syntax

- Pd Generate Post-Synthesis Simulation Mo...
#- P2  Implement Design

SRPCIE R

--P)  Generate Programming File =
E—J@ Configure Target Device
M. Generate Target PROM/ACE File
@ Manage Configuration Project (IMPACT)
- @8 Analvze Design Usina ChipScope 3

K 3.77  HEAA R PROM O 5 A

(3) ¥ Warning % 1, 8.7 OK 24 ,

(4) B Feedback Request ¥ iEHER O, B No #%4H .

(5) Wk 3.78 i/~ . #E iIMPACT Flows % 1 K, ## Create PROM File (PROM File
Formatter) (] PROM 3CF (PROM SCA% A #9)) 26 10, F: Wik i 6 51 3T JF 4 st PROM
SCHRE H R

(6) UKl 3.79 fi7n 1F Step 1. Select Storage Target(FTF—. &£ AA4E H Fr) WA EH
AT,k 2|3 B+ BPI Flash #£50 ,

Step I. Select Storage Target

Storage Device Type @
- Kilinx FlashfPROM
= Mon-Yolatile FPGA
i Spartan3an
= 5PI Flash
i Configure Single FPGA
e Configure MultiBoot FPGA
=- BPI Flash
[ Corfigure Single FRGA
' Canfigure MultiBoat FPGA
‘- Configure From Paralleled PROMs E

Genetic Parallel PROM

iMFACT Flows «+08F x
B8 Boundary Scan
SystemilE

>I Create FROM File (FROM File Form---

==

WebTalk Data

& 3.78 FTITHCE PROM 3C 4 HL T 1% 1 B 3.79 % BPI Flash SCHE4 — L 4E
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(7) {EJETFI v, Y% Configure Single FPGA (L & 244> FPGA) eI, 4R J5 B il [=» ] 422411 .

(8) Nl 3.80 AT/~ , 7E Step 2. Add Storage Device(s) GEBE —.. WS INAE At 15 £ T A &
FUR AR S R T 20 B8 . OFE Target FGPA A5 00 19 T H74E th £ 8% Spartan-6, fF Ry AT
BB ;s OFF Storage Device(Bytes) ¥E4F 16 M BN & FT7) (Nexys3 i F FHECE T
128Mb ) RAM 148 3 @87 Add Storage Device ##40, SR G EH I A Y 3L 16 M 11 bR
0 @RJE Sk [ 7 HL L o A 3 AR =B B AR

(9) HI&l 3. 81 7R KU TE B 1 i 22 B8 . O K 2248 iU BPT % SCPF 4 44« BPLL
DATA. @y 7 24 iU BPILDATA, £ 5 47 50 2% A2, 78 B0 8 32 SC 1R AR A7 31 24 1 1Y
THHZET: X T Verilog HDL #1123, H% A D:\EDA_Example\gate_Verilog; X} F
VHDL % i34, H# A D:\EDA_ Example\gate. VHDL; 7 Data Width (3t #E %6 &) A
N, 38 3k T PHE K H A8 2 Ry (x16) , Fm B0d 96 FE 2 16 1Y .

Step 2 Add Storage Device(s)

Spartanb - |
Storage Device (Byte{) 16M (&

| h)\dd Storage Davlcem [Bemove Storage ]Ja\uce]
|

Target FPGh

16M Step I Enter Data
aeral File Deta Value
:I E Checksum Fill FF
Yalue
Output File Name| BFI_DATA |
Oukput File . | =
Location DAEDA_Example =
Flazh/FEOM File Property ¥alue
] File: Format MCS “
Data Width | 16 P
Add Non-Configuration Data Files |Mo w
B 3.80 A BPI Flash SUESE 4545 Pl 3.81 ‘LA BPI Flash U5 =4 34k

TN ) PR T DL A AR A B S T RS ) NEXY'S 9 B B AL % 5 3 BT FLASH
16 {7 55 B, 128Mb 46,

(10) iy OK #41 .

(11) WA 3. 82 Fim . B Add Device X R HE FLIHT . 31 pouwas—m—m
i OK %41l ' =

(12) ) B ¥ 5 7 0 06 4 19 Lh R B SC 0k X 36 AE ST
O5EREFS T TAEH 3 F . X F Verilog HDL #3154,
H3% M D:\EDA_Example\gate Verilog; ¥ T VHDL & i}
divd, H A D: \EDA Example\ gate . VHDL, @ 3 3
gate. bit, F7R8 1% 3 BC & SCPRRE B R 17 0 AU 40, 4 ok 4 B2 3 BPI Flash, @i Open
Al

(13) &l 3.83 i, 18 Add Device X 3 HE ST , 1) 7] J& 75 U8 0 55 — > #8870 19 SO
By No #Hl , F 7R AR HAth 3C

(14) g — A X5 AE L 1H , By OK %40,

Start adding dewvice file to

3.82 WS A% A X i HE
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(15) 3 MultiBoot BPI Revision and Data File Assignment ¥f {5 HE FH1 , By OK 241 .
(16) W 3. 84 Frn, 78 E A1 A F M iIMPACT Processes % 1T, #8 2| 3f W
Generate File £,

£, Add Device

L] Would wou like to add another dewice file to
N n)

Rewizion: O %

|iHPJ'U:T Processes ~+ O F Xl

Awailable Operations are:

h s J [ o ] Generate File. ..

3,83 s H: At S %o i HE B 3,84 A RSO 0

A7) FEERTmTAME O, B I Generate Succeeded /85 B, £/~ B P 4E % BPI_
DATA. mes 34,
(18) AERAAEATE B R IMPACT T.H,

3.13.2 4YR7E BPI X% BPI I54£28

T4 H iR mes SCPEF] BPT Flash f74% 25 0025 B8, HOD B8 26045 .

(1) FkiEA IMPACT T.H. 78 iIMPACT F 51 N 1 iMPACT Flows Btk T . £
% i; Boundary Scan 3£,

(2) FEA g 0, Bk A 6 M BIE B SR B, BEHE Initialize Chain(WJ 11k JTAG %6
I,

(3) B H M Auto Assign Configuration Files Query Dialog( B 3143 Bt Bic & SC {4 X7 3 HE )
SR, B No #4 .

(4 K5 OK #24

(5) &l 3.85 firR, 7E SPI/BPI F4F XA, B A7 Lt LIRSS 5, TEIF 3 3 i
W, i%&H Add SP1/BPI Flash(# i SP1/BPI Flash) & ,

(6) =& i 2 H 1 AF 48 5 19 % BPI_DATA XY H 3%, 285 76 1% B 5 F #k 3] BPI_
DATA. mes X, OX}F Verilog HDL #% itk ¥, H & A D: \ EDA _Example\ gate _
Verilog, @XFF VHDL & i1k, H% A D:\EDA_Example\gate_VHDL,

() BT IR 4L

(8) WA 3.86 At . W F 3 B E$E“ 28F128P30” (Ml Nexys3 T & ¥ & B 1 BPI
Flash 345 . #di OK ¥4l

€. Select Attached SPI/EPI

Select the FROM attached to FFGh:

EEL FRON v

Fight click desice to select operations
=P ART

TS

Data Width:

TOI

®cBsl=16
bypass

Tz

Kl 3.85 s U BPTSCHF 1 3.86 L+ BPI 7 fif 5 28 M
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(9) WA 3. 87 FiR. i FARiC A FLASH B X 38, bR A g 20 o 122 X 38, BLIP o) 3%
O TEVRBISE BN, PR Program $EI

(10D BU g R XIS AE LR . 7292 6 TR AE S 1m0 o o OK $ac4l , B2 32 it g i

(11) 4ni&l 3. 88 fr7n, i B BPI Flash 4 2 i B AL 1H0, 4 4% B2 45 1 )5, ) B Program
Succeeded (Fi 2RI IR,

Right chick device to select operations

Program

Yerify
TCI Exum Erase
Elanlk Check
Readback. ..

xofis! i7et Device Checksum

hypa

ThO Az=ign FWew Configuration File ..

Delete
Set Programming Properties. ..

E Configuration Operation Status |X|

Set Erase Properties. ..
Edit Attached Flash Properties. ..

Executing command. . .

CTTTTTT] [
Launch File Aszignment Wizard . '

Set Target Device

& 3.87 #iFE BPI Flash A & 3.88 fwfEik R

(12) B ISE ¥ 3 A,
BE5#3 16 5% M Xilinx F#, 5% Spartan-6 FPGA FF £ #8 TH X, 5.
FHGTERBEKX G JTAG X $ 78 X Select MAP £ X, | £ SPI X A= £ BPI #£ X,



