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XILINX VHDL &7 HF

1.1 VHDL code®} Projecte] A 2 Analyze

FPGA Express& ©o]&3lo] VIIDLE synthesis 37| ¥alA= 4 PC9 text
editorE ©]&3te] VHDL files A A7 ok s},

¥ counter,vhd - HDL Editor

File Edit Search Miew Synthesis Project Tools  Help

D|=(E| | & =(@] o] Rt A BN A e L2

- -

-- 8-bit Counter with Enable, Clear, Load, Up/Down

use TEEE.STD_LOGIC_1164.all;

1
2

3

N

5 Library IEEE;
6

7 use IEEE.STD_LOGIC _UMSIGHED.all;
8

9

entity counter is

18 port (C, NCLR, CE, HL, UP: in STD_LOGIC;

11 D: in STD_LOGIC UECTOR {7 downto @O});

12 NQ: out STD_LOGIC_UECTOR {7 downto 8)});

13 end counter;

14 o

15 architecture BEHAVIORAL of counter is
16 signal QOUT: STD_LOGIC_VECTOR (7 downto B8);

17 begin

18 process (MCLR, C, CE, HL)
19 begin

28 fi (HCLR = "8°) then

21 QoUT <= "BO0606Oo6o";

22 elsif (C'event and C='1") then

9.j if fHlL = "A'Y then _ILI
A 4

KN i
For Help, press Fl | Lnt Caoll |WHDL &

19 2. Text editorE o] &3 VHDL A7

Windows®e] Al 2|47 Foll 4] Xilink Foundation series®l] 21i= Foundation Express
= AsA7d 28 3-33 #Zo] FPGA Express’} 23 ¥ vl FPGA Expressol A]
Hxz 3 4 ProjectEs: XA 7]= AolH, o]AL2 File W oF# Newi} New
project icons E¥3H At}
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= FPGA Express

File Miew Help
D2 = ela|Hh
| 2| % % Ta | N7

] @]

Specify source files (YHDL, Yerilog HDL, netlist) for your design
with the Add Source Files command

[A[ AT R TM] Errors £ viarnings  Messages f
Far Help, press F1 [ - —

19 3. FPGA Express® %7]3hd

Create new FPGA Expr

2R (D): [ twtorial RN==1E
| vhdl

iz |

1% 4. Project A7

18 49} o] yEEYE MYd 3 Project ©|ES 7|98 aL CreateE ZE3HH

HtE2 18 59} 7+o| Identify source® o] ¥=t}.
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[ =3 vhdl

o OIS [tutorvhd” “counter, vhd” 2310}
O AT [Common Sources (nvimvhdi=xnfi= edfixeix] e[ |

19 5. Identify Source

Identify source™ synthesisE 3}7] 93l mlg] 23] & VHDL source fileo]t}
optimizations &7 93k netlist files A¥3}7] 93 Ao|t}t. Identify source &
oA VHDL filee-S AY3la 97| F2W, FPGA Express@< Design sources
BE 3 ChipsF-Ho2 YA, Aeld VHDL source filed A5 2 analysisdh
t}.  Design source H-#-2 VHDL source file®] ©]&3 x|, HejE yehlH,
Chips F-#& device typed} Z<2 74 AHXE YEeEPAT  Analysists VHDLe| U
3t syntax errort} warningS AT o€ A projectE THEIL, source files
identify 3t ¥ 63 7o) work H#EE g7} wHEo}A] 3, VHDL analysisE 4 3
gk A7t R

B FPGA Express - tutop,exp

File Edit Synthesis Wiew Window Help

DEwE = @ |Bh | &

FPGA Express automatically analvzes HOL source files as they are added,
H Use the errors,warnings viewer to help correct any syntax errars

> %0 N

| Demgn Sources | Chips
=58 tutap
=-fad WORK

i By tutor, vhd
------ [ counter,vhd

ZlError: E:/work/xilinx/tutorial/vhdl/counter.vhd line 20

Jyntax error. [W33-1081)
Error: E:/work/xilinx/tutorial/vhdl/counter.vhd line 22
Jyntax error. [W33-1081)

‘ ' ' ' ' |
Al 4] s [+ Errors A warnings A Messages [

Far Help, press F1 [

Ik o

19 6. Identify & analysis 23}
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o
HU
i:Ll

3, Ao iﬂﬂ(&)% AL o #glo] analyzed file 9% 7Fgzlth.  Error#}
=99 wAIATE Y= F H vtexrz ZFEeAY, v 222 HES
2 % el Edit File wwE A9std 18 73 Zo] error’} %“@?'SJ fileo]
A 7bsskA #rh

o
34
I S

2 FPGA Express - tutop.exp
File Edit Synthesis Miew Window Help

¥ | EII@D

‘J]tutor = "'}m o u. ?

Fd and Shift-F4 show next (previous) errors, and move the cursor to the indicated line,
Right click in editor window for popup menu of cormmands

‘*', futop, exp

| Design Sources | Chips

=50 22 tutop, exp - counter,vhd [HOL Editor]

= 19 £fi (MCLE = '0') then =
Error: D:fworkf/parkow/CAD exfxilinftutorialfvhdlfcounter.rvhd line 20 ;I
Syntax error. {¥55-1081) ;I
ZllError: D:/work/parkew/CAD ex/xilinx/tutorial/vhdl/counter.vhd line 20 ﬂ
r- 3yYntax error. [(W55-1081)
Error: D:/work/parkcw/CAD ex/xilinx/tutorial/vhdl/counter.vhd line 22
Jyntax error. [(W33-1031)
Error: D:/work/parkcw/CAD e:-:fx111nxft.ut.0r1al/vhdl/counter vhd line 22 =
Clwwam g mar  moamammam o omrerae e e ww s A= 1- LT BN N R e . R T A ——— A s = =] -
Ll r »
[ 4] & [*] Errors A wearnings A Messages [

Far Help. press FI |

&

218 7. Error 45 $3 File |93
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ErrorE 4383 saveE $ & Design Sources F-olA Q2% vl HE

o

=% Update File WWwE A¥3le#] Update icon( PD)% A el thA] analysis7Z)
FAAY, olgA S|A error7t AAR Ayt ¥ 8FF UEdTh o] g A
projectZ® WHE Il identifyE 3} analysisE 3 3}H, designd synthesisE FH|

7 Aol

= FPGA Express
File Edit Synthesis Miew Window Help

[D@EE|: =a|@| @b | e

To synthesize the desian. select the top level desian name from the drop down list,
JJ Then choose the target FPGA device to synthesize a new design implementation

) tutop, exp

Design Sources | Chips
=52 tutop
=5 WORK

- By tutor,vhd
- counter,vhd

[A[ 4] > M5 Errors 4 warnings A Messages f
Far Help, press F1 | : 4

1Y 8. Error® =4 % Update Files 33 A3}
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1.2 Synthesis
Designe # 2 s}at7] o]l %4l synthesisE sfokst™, o] & 913 WHL U+

3 2o},

7}. Top-level design®] A A

SynthesisE 37| #3lA= %4 top-level entity(VHDL), module(Verilog), %%
schematic designg A As|oF 3%, FPGA Expressi= ©] AHXE AFE3}9] design
hierarchy ¢} interconnectionss T733th.  Top-level designg A A= W=

A ZEA7E S

tutor =]

cT— 1 | top—level designe A9 T

(O Tool barell U&=
(O Design sources@ell 4 source files double—clickdl™™ design entity €
o] tpebb=d], o714 top-level designdl 3P 3= icons A¥sla, L&
2 WES ¥E 5 Create Implementations A 8 3t}

O Teon bare] 1= b < Hdejsic}

o} 7Fo] 3 1 99} 7ol Create Implementation dialog box7} WERFTE

Create Implermentation - tutor

Irnplermentation MNarme |tut|:|r

Target device — Optimize far

Yendor Device & Speed

[ ilinx =l [4002XLPCad =l C Area

Farnil Speed grad L

armily peed grade .

& High

[<C4n00 =l o Lugw

Clock frequency IED hHz [~ Da notinsert /0 pads
I~ Skip constraint entry (0] 4 I Cancel | Help

18 9. Create Implementation dialog box

. Target architecture®} clock frequency®] A A

Create Implementation dialog box®l| 4] target architecture2} clock frequency=
2| A3 okwt design implementation®} synthesize logice W& 4 9lv}f.  Target
architecture® A A3}7] YelA+= designe 93k vendor®t familyE: A3 & 5
Ao 2 device typed} speedE AE3HA Hrl. Target clock frequencys MHz T
A= FAE 719 =1, o]i= designel ¥ EE clockE 9] default gto2 A}

£HT} o] S synthesize ¢ design constraint tableo] A W74 g 4 du}
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t}. Design implementation®] A4

Create Implementation dialog box®l| 4] target architecture2} clock frequency=
A &H, FPGA Expressi= A A% architectured] %= logic® synthesis@ FH] 7}
A Aok, 7|4 FA oz ofH CPU effortE 74 3L optimizeE 3 A1 7S %
Al = F Ak ol AAAVE AAle] BREE sk Ay At whEl wdst
of AA&oF s}t Effort”} high®= A ¥]% ™, SynthesisA] =71 22 Ze At
M FS AHE Ve dew, lowrt A"EWE, 2wty Aoy 1ga
Optimize forE area@® A B3, 2 A|3l= WA o] ZFolxra ] @ CLBE A%

T JARE delay7F 2o A, speed® A ¥ delay7F A oj Aol dA L o xA] 5}
A vk SHARE o] AES B IR wEt HAsd = 9= dAVE V] ww
of AAA+= optimize A Z  report files FFarsle] Aale] EHAo v 713 &
S4Q WS Folol gl 1E]3 HA designo] ¢S Z sub blockoE AMEH
odAol™ Do not insert I/O padsE ©}=23lt}.  Create Implementation dialog box
of] A —.49} 7ol RE AL il OKE click3}® design®| elaborate™ ™A 18

103} Zo] Chips &l target device’} YWelY®, FAF x| &2 F7F design
implementations A 3kA €}

2 FPGA Express - tutop, exp

File Edit Synthesiz Miew Window Help

IDeEE e H e e

To synthesize the design, select the top level design name from the drop down list,
Then choose the target FPGA device to synthesize a new design implementation

Design Sources Chips
2 tutop -l tutor (Xiling-x<C4000:4002xLF C84x1-09)
=5 WORK.

- By tutor.vhd
- By counter,vhd

Ll

[A[ AT * ¥ Errors £ warnings }, Messages f
Far Help, press FI | = v

18] 10 Create Implementation®] 23 23}
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1.3 Design constraints?] ¢} &

Designs target device® optimized}”] Aeol, of##°] constraint table®] #-<
ol®@ A dHa F=7kol wel place & routed AHE FFAZA = vl FPGA
Expressfﬂ Chips &l A design implementations A €3t & npgxn o =22
click 3+ % Edit Constraint® A a3ttt Z1#W Clock, Path, Port, Module, Xilinx

option®l| EHoH/H constraint® 7|94 4 A A}

=0
=

7}. Clock

Edit Constraint®] 4] ClocksE A ®&H 18 113 o] designel 4] default clock
B F715 7FA signal?) &l YElYH #e AAT 4 Arh. Defaulti= Create
Implementation®| 4] XA 3t clock frequency dto| AR-&¥ U}

B FPGA Express - tutop,exp
File Edit Synthesis Wew Window Help

JJD@H|%E‘@|’ Jtutor ﬂu‘m%ﬁ‘\’

Ta override the default waveform, click on a Clock cell
and type in a waveform (or select ‘Define, .,

Clocks |F‘aths | Ports | Modules | Xilins Optionz |

NHame Clock
1 <default= |20/010
b4 tutor/CLE(] =l

x
]

[A[ 4> M Errors £ warnings # Messages f
For Help, press Fi | —

2% 11. Edit constraint — Clocks
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olu] g}, Clock columnol

of gt vl AAE & U

Define Clock
Times in ns
Period: Rise at: Fall at:
| £ £
Feriod
Riize
Fall
0Ok I Cancel | Help |

2% 12. Define clock
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t}. Path

Edit Constraintel A PathE Helstd 28 133 o] starting group(From
column), end group(To column) ¥ 3 default clock®.Z X|A%H pathe i
delay(Required delay column)©] e}
(O From : Path® starting group®|™, =& input¥®} F7|& 7}7 signalol <3|
clock®] A AH ZE edgeE 717 sequential elements ©]th.
(O To : Path?] end groupel¥, =& outputi®} F7]& 7}7 signalel] 23l clocko]
A AP EE edgeE 717l sequential elements ©] T},
(O Req. Delay : Path®] o delay #kel™, end group? active edge2} starting
group® active edge 79 delayo]t}. Path group® #+g wAste®, o] 7+& Wt
R AdYskal ghs gk A

2 FPGA Express - tutop, exp

File Edit Synthesiz Miew Window Help

ﬂaﬁn‘éﬁﬁ ‘,}hutnr j"'}mhmmbml|\?

Default path delays are calculated from the clock waveforms,
To override a delay, select the existing value and type in a new one

E £ tutop.exp - tutor [Constraints]

| Clocks Paths |Pors | Modules | Xilinx Options |

Pe=t

Req.

From To Delay
1 = All Input Partz| 7 RC - CLE £
Z F1 RC - CLK @] All Dutput Ports | £0
3 F1L RS- CLK F1L RS- CLK Fl

x|
I
“ Hllllllll‘\ Errors ), Warnings f, Messages [

Far Help, press FI | i 4

2% 13. Edit constraint — Paths

Starting group®|Y end groups AEStal w2~ 2
pathel|l w3k sub path® delayE A A3AY editing & 5 T}
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t}. Port

Edit Constraintol 4 PortsE Ae3td 1y 14, 159 #Zo] vebdt}.  Namedt
direction design®l| A+ Port®] ©|&3} modeoltt. 183l ZF column® 9ojv]&=
o} o} .
O Input Delay(ns) : Inpute]4} inout port=H-H flip—flopo]l} latch?#-S- sequential
elements7} | 2] Hu] delay Ftoltl. W3z}t 3k fieldE A9 slal defines A
g5t ghs A 5 vk
(O Output Delay(ns) : output®|4 inout port=%F-¥ flip-flope] latchz=
sequential elements7A 9] H ] delay #tolth. ®WAIA 3= fieldE A €sla

defines d¥std gha 244 o 3

(O Global Buffer |gurce . Portell global bufferE X A& AHY As e AR

orghs Heje 4 Ay A AWE Create Implementation®l A Do not insert
I/O pads® A& ghd, o714 global buffer® Held 4 ¢lv}.  Global bufferi=
clocke] 4}t fanoute] W netE drived 4ol AR&3tH, o] & AR&atd 3 =71 w
21231, clock skew”} #A38}% 3L routinge] © €A @vl. Global buffer 2&
netE drived 4 & AT clock¥r drive®@ & dE Aol Jon HY
architectured] we} A% A 35 o] givk

(O Pad Direction : PortZE three-state(bidirectional) &= XA g 7 -g-o A& 3},

B FPGA Express - tutop,exp

File Edit Synthesis Yiew Window Help

DSEE = a | @ B @ |3 % 5 N2

O Detault /0 delays are derived fram the clock wavefarms,
You can override the default |0 delays, pad type, pin location, .,

—

& tutop, exp - tutor [Constraints]

| Clocks| Paths Forts | Modules | Xilinx Options |

NHame |Direction oty SO DERL Global Buffer Pf!d Resziztance =
{n=} {ns) Dir

1 =default= AUTOMATIC NONE 17

2 CLE input EOFTRC, CLK]

3 NOTCLR  [inpot FFTRT, GLK])

1 CLKEN inpat FOFTRT, GLI)

5 MOTLD input EO0FTRC CLI

E UPCNT input ETRC, CLI

T Ml T immat N = alral N | il
“| | >

x|

[ ATETFT, Errars } warnings £ Messages §
For Help, press Fi [ H

18] 14. Edit constraint — Ports(1)
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-

MO,

: Portell pullupel Yt pulldown #3& 1438 74

o
=
>
Do)
ofo

(O Resistance
3=

O Input Register Delay : Input Register W4-9] input delayE 23} A7 A
A ol A E M3t} DelayE A&, input transitiono] ™3 hold times #
2N Qe

(O Use I/O Register : I/O register padE AA3}7]o HAS portE €3} true
5 Addsi,

(O Slew Rate : Outpute]t} bidirectional Porte]l t™&}e] slew rateE w24 & A
AA =g A & Alfast/slow)A A& A€ s},

(O Pad Location : Portel]l gt pade] A (pin W3)E At} o] fielde
Create Implementation®] 4] “Do not insert /O pads”& A e}&}#] Zoloput A7}
7} 3kt

2 FPGA Express - tutop, exp

File Edit Synthesiz Miew Window Help

HDENH EETN -] ‘,}hutnr j"'}mhmmbml|\?

Default |/0 delays are derived from the clock waveforms,
You can override the default |70 delays, pad type, pin location, ,,

E £ tutop.exp - tutor [Constraints]

| Clocks| Paths  Ports | Modules | Xilinx Options |
- A Pad A Input Re Usze Slew e
Hame |Direction Dir Resistance Il?)elay 9 I/0 Reg Rate Pad Loc j
1 <default= NONE DELAY TALE SLOW
2 CLk input
3 NOTCLR  |input
4 CLKEN input
5 NOTLD input
B URPCHT input =
T Fil= T immt
Rl e

x|
I
“ Hllllllll‘\ Errors ), Warnings f, Messages [

Far Help, press FI | H 4

18] 15, Edit constraint — Ports(2)
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2}. Module
Edit Constraintell /] ModulesE A ®&H 29 163 7©| parent module ©}=j
submodule® o] &o] VeI ZF column® 9 HE thea} Zu,

T FPGA Express - tutop,exp

File Edit Synthesis Mew Window Help

ﬂaﬁg‘gzﬁ,}hutnr dh}mmﬁ‘\-‘,

By default FPGA Express eliminates desian hierarchy,
Overridden values apply to selected rodule and sub hierarchy (<default= applies to all)

E e tutop, exp - tutor [Constraints]

| Clocks] Paths | Ports  Modules | xilink Options |
Hame Hierarchy Primitives OPE"&_“" e Effort
Sharing for

1 e <default= Eliminate Freserve on Speed High

2 EHER tutor

3 E® counter = my_counter

1 | i
x|
I |

[A[AT* M, Errors } Warnings A Meszages J
For Help. press Fl [ Fm

2% 16. Edit constraint — Modules

(O Hierarchy : Optimization = ¢t module® hierarchyS A AR, A A
s AJNAE At Preserve® A ¥3H, module?] AAZF fAIFHO] &
logic¥ ZH 2 o2 optimize’} ¥t} Ehmmate—‘ Ae sl A3k modulee] 747
7} AAEYH, 2 designd $HA optimize’} ¥t}

(O Primitives : Primitive logics module®} &7 optimized AN AE A& 3t}
Preserve® A 931, moduled instantiate® = E primitive logic®] A A7} A
= WhAof OptimizeE A ¥ 3, moduleo] U= %E primitive cell®] A A7} A
™ module® logic¥ 3$HA primitive logic® optimize ¥t} VHDL]
technology vendor?] libraryE component declaration¥ instance declarationd}=
A% S 2 primitive logice AH&8 4 it}

_t_\.L_Hl

(O Operator Sharing : Module®] $l¥ operatorE &3 ZA7FE A&sict  Off
2 Me&a, 721719 hardwareE AFg3le] 7} operatorE
B35l design®] area®}t speedE TFAI7]7] 93] 2

o] operatorE optimize *]ZIt}.

=
= optimize*] 7] 3L, Ong Al
1o

hardware A& A3}
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(O Optimize for : SpeedE Y52 tv] WE FZ 2 optimize 3 A A, areas 95
Z ) &S I ZZ optimize T AAAE A9 sio}
O Effort : °]#A
= A B 2
| areal} timingg WEA|7]X] &8 4 A wHH| highE A ¥]3H, compile 2]
e
2=

Zbol A3l 71 £& designs AT

2,

v} Xilinx option

Edit Constraintol 4] Xilinx options& A ®3tH 19 173 o] el FPGA
Expresst® Global Set/Reset(GSR) A& &5 A F oz Zolr optimizeE gHU}
Unlinked cell& GSR Al1&e] 93 H]%7] seto]t} reseto] 9= sequential
elements?l ¥, 924 2% unlinked cello] 3ty % §lojokwt GSR mappings & 4
At ¥y Ignore unlinked cells during GSR mapping-o YFZ3H, unlinked
cell& GSR 21zeo <23k setol|y reseto] o} sequential elements® 7}A3}aL
GSR mapping= §tt}. o] FA1 o] wpAE R @k AFEfol A unlinked celle] 3FubEk
5 ¥3tso] 9JoW, GSR AYEE AR 4 ¢lal warnings YA STE Optimized
for place and route™ place and route tools A1 ®]8}l:= Aot} o 7]o= XACTS}
Mle] t}. =8 M1 synopsys? synthesis coreE ©o]&3le] wEglonz
XACTEY 5ol Fvh ol&A o) wWdae] Aolde whah AL S/W7F it

2 0 e A3AE Fxdw ¢ 5 Yk

B FPGA Express - tutop,exp
File Edit Synthesis Wew Window Help

DeEHE| = |@|Hb

J Select ¥ilinz specific options

w1 | =
[fitor | o Ta ‘ K?

—

& tutop, exp - tutor [Constraints]

t| Clocks | Paths | Ports | Modules  *ilin= Options
Filing:

==

[~ 1gnore unlinked cells during G5H mapping

Optimized for place and route:

[ =]

L=lx

Hl‘l Plbll'\ Errors ), Warnings £ Messages
For Help, press Fl [ i 4

19 17 Edit constraint — Xilinx options
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1.4 Optimization

Constraintol] 3k 18-S v}z 3o designe optimizatione 3= WS vpS-3
LEE WA E =

s 9]
2t} Chip #ol] 3= design implementations A1 3
2]
)

Optimize Chip& A E3AU tool bare] 9= T = =
B

3 FPGA Expressi=
Optimizations 33t} Design implementatione optimize® W, FPGA Express
T RTAEES WEHA77] HEA AA timing® areaE FA3Fe] A3,
45

optimization©] 3l & o] FPGA Express %o ®&52 19 183 Zr}

2 FPGA Express - tutop, exp

File Edit Synthesis Wiew Window Help

De=EE == ez == -

To generate a netlist for R]ace & route, select the optimized chip

and then choose Export Metlist
= tutop, e
Design Sources | Chips
-8 tutop A counter  (Xilin:-=C4000:4002%1 PC8dxI-09)
=2 WORK H-58F counter-Optimized  (Xiling-XC4000:40023¢LP Cadx] -0
-Gy counter,vhd
=By tutor, vhd
ﬂwarning: The output of the cell '/counter/LogicO' is constant. (FE-CHECE-3) -
jIILIEu:ninc_tl: The output of the cell '/counter/Logicl' is constant. (FE-CHECE-3)
Warning: The output of the cell '/fcocounter/eell0' is constant. (FE-CHECE-3) J
Hl‘l Plbll'\ Errors ), Warnings £ Messages

For Help, press Fl [ H 4

21 18. Optimization $52] H<F

1.5 Timing analyze

18 199 7o) constraint tableto] UERG optimizationfﬁ ANE HES I

timing AW E E43lE= Ao o8 = AHes ZAT = vt Chips oA
optimize¥ implementations A &3 & o B2 nl.¢- H%—E‘% =% View Results
g degty, 2#H Edit Constraint Za} 22 &E-Eo] YEEH, of 7| = ¢

|
oA AAS k3 FPGA Expressol Al Al4bsE zto] A
A3E Fdsk 5 gt

of UEl}A optimization

(O Clocks : 28 199} #Zo| optimization ©] Aol FoJZ clocke Ho F3<= g3t
optimization ©]32] zto] vebIT}  Clock 349 violation WHZFA © = vheRL}
A At
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Miew Window

File Edit Synthesis Help
D@ EE = e 8 = | % T | N

Clock wiolations are highlighted in red

zed [Cons
Clocks |Paths | Ports | Modules | Xilinx Options |
Req. Freq Est. Freq
Hame Clock {MHz) {MHz)

1 <default> 20/040

Z Socounter-Optimized” /ME2aT 50 158
Al et 'NCLR' iz & global set / reset (G3IR) net. i’
r Inserted pad cell 'C155(IBUF)' at port 'C'.

Inserted pad cell 'C159(IEBUF)' at port 'NCLR'.

e ed pad = ! 507 IBUFY ' gt port 'CE! LI
Warnings 5 Messages ,"

For Help, press F1 |

2% 19. View Results - Clocks

(O Paths Y 203 #o] optimization ©]# o] Fo{Z pathe delay gt
optimization ©]3-¢] o] vEldt}l. 7z Path groups AE3HH delayet fanoutd
o] AASE Fe & AT

B FPGA Express - tutop.exp

File Edit 3ynthesis Mew MWindow Help
DSEHE : »e (@ B = |2 % T N2

Click on a path group to display end points of worst ﬂaths within the group,
Click on an end paint to display complete critical pat

J

Clocks Paths |Ports | Modules | Xilink Options |

Req Instance =l
From To Dela Path Cell Type [DelayFanout
1 = All Input Ports FLRC-NW1Z8 £ 1 QOUT_reg=0=1C |DFF 0.0 g
2 F1LBC - Hi1z8 @] Al Qutput Ports |20 2 QOUT_reg=0=C |DFF 1.6 3
3 1 RC - N129 F1 RC - N129 £l *l |3 1741 Cva 1.6 3
4] | » 7 C10UT ova 7 z
RC — N129 RC — N129 Est. Delay « = L2 Crd L £
[ CECOUT Cva 1.8 2
1 QOUT_reg=<0= QOUT_reg=0= 249
7 CoAz ECH 1.8 2
2 QOUT _reg=0= GOUT_reg=<1=> 4.3
— |8 CO0/0 ECiH 31 1
] QOUT_reg=0= GQOUT_reg<2> 4.4
5 C1B042 ECIH 31 1 |—
4 QOUT_reg=<0= QOUT_reg<3= 4.4 7 18070 ECN 13 i
5 QOUT_reg=0= QOUT_reg=4=> 45 >l = SR i — - 4
4| 3 4| 3
Al 1et 'NOTCLR' is a global set / reset (G3R) net. i’
L Inserted pad cell 'C127(IBUF)' at port 'CLE'.
Inserted pad cell 'C1Z28(IBUF)' at port 'NOTILER'.
Inserted pad cell 'C122(IBUF)' at port 'CLEEN'. LI
A ATE [P Errars A Warnings p, Messages /
For Help. press Fl | — v

29 20. View Results - Paths
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= FPGEA

File Edit Synthesis Miew Window Help

D@ EE ] 8
|

II_:‘ads and buffers inferred or instantiated are indicated

[counter = |

Clocks | Paths  Ports | Modules | Xilins Options |
Name |Direction Inpu(ln[s))elay gllapg: OulplE.lntsl;elay Osll';lz:"l'(t Global Buifer F;:rd ResistA
1 =default= ALTOMATIC NONE
z2 [ input s RCMETT ] 139 BUFG
3 WCLR input SR, MNETLT [N
4 CE input ETRCMETLT [N
5 ML input EARCNESIT | 16,3
-] P input ARG, MNETIT [ 180
7 D=7 input EOTRONESIN | 1TE
] D=B= input RO MEFI | 1TE
q M=5x innnt FARC METTT AT R it
i | of
H| et 'HNCLR' iz a global set / reset (G3R] net. ﬂ
. [ Inserted pad cell 'C158(IEUF)' at port 'C'.

Inserted pad cell 'C159(TEUF)' at port 'NCLR'.

'C160 7 IBUFY ' gL _nort 'CE' Ll
Messages [

Faor Help, press F1 | 4

ut
File Edit Synthesis Wiew Window Help
d RPT b, L > o ?
5

D@ w8 = A2 5K
H II_:‘ads and buffers inferred or instantiated are indicated

Clocks | Paths  Ports | Modules | Xilink Options |

A q Pad A Input Reg| Use |Slew -
Hame |Direction|Global Buffer Dir Resistance Delay 170 Reg| Rate Pad Loc

1 <default= AUTOMATIC NUNE DELAY TRUE SLO

2 C input EUFG

3 NCLR input

4 CE input

5 ML input

E up input

I D=7 input

5] D=B= input

q N=5hx innnt hat

Rl [»
H| met 'NCLR' iz a globhal set / reset (G3R] net. ﬂ
2 Inserted pad cell 'C155(IEUF)' at port 'C'.

Inserted pad cell 'C159(IEUF)' at port 'NCLR'.

g0 (IBTUF1 ' gt nort 'CE! LI
Wigrning s Messages_,"

For Help, press F1 | 4

2% 22, View Results - Ports(2)
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XILINX VHDIL 47 53

O Ports : Optimization ©]$¢] port®] input¥ output delayel tig A7} 1€
21, 229} Zo] yeRd 7} port?] input arrival timeol| g slack¥} output delay
of W3l slacks el @t & & AUrh

O Modules : A8 device Aol whdr Aw 7} 18 233 o] eIt Area
column®] A details A E3H Y moduled] Al o]® cello] B 7] A} EEHUE=AE

AAE 2 5 gl

- tutop, exp
File Edit Svnthesis View Window Help
==
SR » = e|@] =8, FmE |2 % Ta N7

Oljtlmlzed d95|gn hierarchy is displayed. Area is hierarchical count of LUTs.
Click on “details...” in are colurnn to display count of primitive cells

izad [Constraints
Clocks | Paths | Ports  Modules | kilinx Options |
Hame Hierarchy Primitives Opera_tur Optimize Effort Area
Sharing for
1 R <default=|Eliminate Frezerve on Speed High
2 [Ex counter 17
X[ Met 'HCLE' is a global set / reset (GSR] nert. il
= Inserted pad cell 'C155(IBUF)' at port 'C'.
Inserted pad cell 'C1l59(IBUF)' at port 'NCLE'.
i pad gO i IBUF!' gt port 'CE' LI
4 num Errors Warnlngs Messages |
For Help, press F1 | — |
1% 23. View Results - Modules
(O Xilinx Options : A &3k optiond] th3al AWEZ 18 249} o] & 4= git}

- tutap, exp

File Edit Svnthesis View Window Help

@ HE 2= @ E

View selected options for Xiling design

|cuunter

Clocks | Paths | Pats | Madules  Xilinx Options I

Hilinx:

I~ dgnore unlinked cells during asH mapping

Optimized for place and route:

M1 =
X[ Met 'HCLE' is a global set / reset (GSR] nert. il
= Inserted pad cell 'C155(IBUF)' at port 'C'.
Inserted pad cell 'C1l59(IBUF)' at port 'NCLE'.
hee i nad E07IEUF) ' gL port 'CE' LI
4 num Errors Warnlngs Messages
For Help, press F1 | — |

1Y 24 View Results - Xilinx Options
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XILINX VHDL 47

HF

1.6 Optimize®d FPGA netlist®} reporte] A A

Design implementation®] optimize® ¥ o #]& & FPGA netlist file s AT

AT},
filesr B4

ATt

7}. Netlist file2] AA

Export Metlist

BN
T

W38 project, library, file, constraintsol] #3 AWE Zx£317] 93 report

2R

|ﬁ tutap

chips
files
workdirs
tutop, exp

™ Export Timing Specifications

Chips#ol A4 Optimize¥® design implementation-<

o o

save® T2 xnf

BE XA 7] A

t}. Report file?] A4

=24 Export NetlistE
Zo] Yehdtl.  Export

29 25, Export Netlist

Generate Project Report

e 3 A} tool bardl Al w0 E
Netlist ol A netlist filee BT folderE A e}
netlist fileo] A3 ¥t}

el

1

12!
2

o

L

1
Aests 1y 259 2

T3 netlist filed] timing constraint &
S Export Timing Specification W-Eol w=3ku}

2R

|ﬁ tutap

|_Jchips
|_files
|- workdirs

=R =S

OFE AT

|Report files (=txt)

1% 26. Report file2] 243

_20_

IC Design Education Center(IDEC) C.W .Park



[OR=1="
T

parel 9= Ele Aeusm o@ 263 7o Aol YUY Generate Project
Report oA A3k folderet ©]&-S AT project, library, design, chip,
constraintel] w3 ®& HHI7F @7 text files AA Y 5 A

olg 7 FPGA ExpressE AFE3lo] VHDL AAE synthesisd $ netlist}

report files Ade 4 S
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XILINX VHDIL 47 53

2. Schematic editorol A 2] A}-&

VHDLS 3438l A3 netlist® Schematic designoll A AFE3L7] A=
1.6 9 “7}1’&ol A AT xnf file o] &3F9] symbol®Z WEolof 3t} Xilinx
Foundation series®] Project managerol| A Schematic editor(ZL¥ 27)& A El3t &
Hierarchy ®|++¢] Create Macro Symbol from Netlist® A &3H 18 283 #&
o] ERvTt

® Schematic Capture - [FNDExP1, 5CH]

.File Edit Mode Options Hierarchy View Display  Window Help 18| x|

e L A = N = S e o e O e = e

IE .
h :
D
|
=
E
A
C=
+
@l
KT ;IJ
" FNDEXF1 |
[ 24, 10 | | Select and Drag

19 27. Project manager® schematic editor®] 3}4

Irnport Metlist

SRy [ “atutop RN=N=E
| Ichips

| Ifiles

| Iworkdirs

OFY OIS0 [tutor, unf 210}
_ #2 |

DR AT [ilinx [ 6Nxs BAK] =l Ha

19 28. Create Macro Symbol from Netlist ® 7 A& 5 3}H

Import netlist oAl 1.6 ¢ “7}’3lo| A A3 xnf files 4 ¥ 31
W oxnf netlist® 2 94 symbol®Z W= zelS a8t 1
Zro] SC symbol@dol BAE symbole] YEYY, o] & 18 303} 7 o]

-322\011;]_

2 Ao
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2
¢
b

FY

STARTUP
TCK

DI

TDO
TIMEGRP
TIMESPEC
™S
UPAD
vce —
WAND1
WAND16

SRIALICYA

71

D-|+?‘L"§|M|£

SRARLED N
SRECE

SRECLE

SRECLED

SRERE

SRERLE

SRERLED

STARTUP

TCK

DI

TDO

TIMEGRP

TIMESPEC

TMS

UPAD

vce —
WAND1

WAND16 =

SRIALICYA

L EXWORK XILINX TUTO

()

28 29. SC Symbol #ell vebd A A symbol

# Schematic Capture - [Maodified - FNDEXP1,5CH]
Eile Edit Mode Options Hierarchy View Display  Window Help

B|=|E]k[S] »[Be] NQE) ofal-ded] O] x| | el

==l x|

i -

@l 111

g —CLK AHF neg-fibs_tLOFﬂ]—

i —CLKEH

L ] D101

E ——HOTLD

T ——HOTCLR

E —URZHT

C-

e TUTOR

Gagjlel | ;IJ
" FNDEXF1 |
| 15, 1.0 | Selected symbol: U1 (TUTOR) | Select and Drag

¥ 30. Tutor librarye AR&
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XILINX VHDL &7 HF

3. Simulation©°l 4] 2] A}-&

VHDL-S @43l A3 netlist® Simulationd}”] {34 1.6 & “7} &l A
A 8E xnf file o] &38}o] 7}s3Fr). Xilink Foundation series®] Project manager®l|
A Sim Funcg Ae(28 31)3 & File "WwFolA Load netlistE A#sa 18 32

o} o] Vel

g Logic Simulatar - Xiline Foundation F1,4 [fndexp]
File  Signal ‘Waveforrn Device Options Tools  Miew Window Help

=] Q8| &£ Af [Focinas =] &] 22]%) @] [pes =] 5]

&5 Waveform Viewer 0

[ == == =0 [ e | 2.35us
'-'-'-'-'-'-'-Ul S0nsdiv ||-|-|-|-'| |SDDns |lus |l_5us |2us |2_5us |3us |

| .o IIII|IIII IIII|IIII IIII|IIII IIII|IIII IIII|IIII IIII|III IIII|IIII IIII|
< I3 T )a

| 0.0

~1¥) 31. Project manager® Sim Func® 23 34

Load Metlist
RIA [ 9 tutap =] gI =

| Ichips

| Ifiles

| Iworkdirs
tor, =nf

OFY OIS0 [tutor, unf 210}
DR AT [ilinx [ 6Nxs BAK] =l #b

2128 32. Load netlist®] 23 34

7|4 16 ¢ “VP& oA A xnf files HAEIH netlists: 28w FYS F
3o vpzliY} ve- 22 Logic Simulatord ol 4] Signal w47 oF2f2] Add Signals
= M43 & signalS AdYshd AeE signale] 28 3339 79| Logic Simulation

=

ol bt
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XILINX VHDIL 47 53

gt Logic Simulatar - Xiling Foundation F1,4 [tutor]
File  Signal ‘Waveforrn Device Options Tools  Miew Window Help

S188) /5] O oo &l 2 /B3] S5
| H&IC—IML_JII e | |—uu

'-'-'-'-'-'-'-Ul E0ns/diw ||-|-|-|-'| E00ns |lus |l_5us |2us |2_5us |3us

| a.o IIII|IIII|IIII|IIIIIIII|IIIIIIII|IIII

MY_COUNTER_Q

E

i

i

1

1HOTCLE. . . ...
i

i

BDI7. . (he=x)#8
4
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XILINX VHDL &7 HF

4. Configuration file2] A4

Xilinx Foundation Series®] Design ManagerE 233 % File W o} New
Project® A¥sl® 1§ 34} #Zo] yebdrh  of7|A 16 ¢ “717Ee A A S
xnf files A 8% Design manager ol 28 3592 #9| project’} A4}

Mew Project

Input Design: |E:WWUrk\#xiIian‘tutnriaIW‘tutan‘tutnr,><nf
Work Directory: |E:WWDrkaiIinx‘v‘v‘tutnriaI‘v‘v‘tutanxpmj Browse, ,, |
Comment: |

0 | Cancel | Help |

18] 34. Design manager® New Project 3}#

@ tutor, =pj - Design Manager
File  Design Tools Utilities Wiew Help

»| Ols|a| o] 2@ 9] %l
=

tutor | [ttor

For Help, press Fli

219 35. Projectd] A4

Design ®lvrola] ImplementE A &std 19 363 2] Implement #o| WERTE
o714 deviceE thA] Aesr 4= low 1y 373 Zo] Optioned ¥# Produce
S 283} Translate, Map, Place&Route, Timing,

Configuration DataZ 41 ¥l 3k A

Configurate I}A-2 AXA A5 E programming©] 7}s 3k bit fileS A A 3o}
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XILINX VHDL &7 HF

Imnplernent E

Part: |><C-1EIE|2><L—DS—F‘C84 select,,, |

I~ Copy guide data to project cliphosrd

[~ Dwerwrite [ast version:

Mew version namme: |verl

Mew revision name Ire-..-l

Run | Cancel | Help

18 36. Implement 23] & &4

—Control Files

Guide Design: - [¥| Match Guide Design Exactly

User Cnnstraints| Browse, |

—Frogram Option Ternplates

Implementation:  [Default =] Edit Template, ., |

Configuration: | Default =] Edit Template, , |

—Optional Targets

¥ Produce Timing Simulation Data [~ Produce Logic Level Timing Report

¥ Produce Configuration Data [~ Produce Post Lavout Timing Report

(] ;4 I Cancel | Help

18] 37. Implement®] Option A& 3
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