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Xilinx is disclosing this Document and Intellectual Property (hereinafter “the Design”) to you for use in the development of designs
to operate on, or interface with Xilinx FPGAs. Except as stated herein, none of the

Design may be copied, reproduced, distributed, republished, downloaded, displayed, posted, or transmitted in any form or by any
means including, but not limited to, electronic, mechanical, photocopying, recording, or otherwise, without the prior written consent
of Xilinx. Any unauthorized use of the Design may violate copyright laws, trademark laws, the laws of privacy and publicity, and
communications regulations and statutes.

Xilinx does not assume any liability arising out of the application or use of the Design; nor does Xilinx convey any license under its
patents, copyrights, or any rights of others. You are responsible for obtaining any rights you may require for your use or
implementation of the Design. Xilinx reserves the right to make changes, at any time, to the Design as deemed desirable in the sole
discretion of Xilinx. Xilinx assumes no obligation to correct any errors contained herein or to advise you of any correction if such be
made. Xilinx will not assume any liability for the accuracy or correctness of any engineering or technical support or assistance
provided to you in connection with the Design.

THE DESIGN IS PROVIDED “AS IS" WITH ALL FAULTS, AND THE ENTIRE RISK AS TO ITS FUNCTION AND
IMPLEMENTATION IS WITH YOU. YOU ACKNOWLEDGE AND AGREE THAT YOU HAVE NOT RELIED ON ANY
ORAL OR WRITTEN INFORMATION OR ADVICE, WHETHER GIVEN BY XILINX, OR ITS AGENTS OR EMPLOYEES.
XILINX MAKES NO OTHER WARRANTIES, WHETHER EXPRESS, IMPLIED, OR STATUTORY, REGARDING THE
DESIGN, INCLUDING ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE,
AND NONINFRINGEMENT OF THIRD-PARTY RIGHTS.

IN NO EVENT WILL XILINX BE LIABLE FOR ANY CONSEQUENTIAL, INDIRECT, EXEMPLARY, SPECIAL, OR
INCIDENTAL DAMAGES, INCLUDING ANY LOST DATA AND LOST PROFITS, ARISING FROM OR RELATING TO
YOUR USE OF THE DESIGN, EVEN IF YOU HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. THE
TOTAL CUMULATIVE LIABILITY OF XILINX IN CONNECTION WITH YOUR USE OF THE DESIGN, WHETHER IN
CONTRACT OR TORT OR OTHERWISE, WILL IN NO EVENT EXCEED THE AMOUNT OF FEES PAID BY YOU TO
XILINX HEREUNDER FOR USE OF THE DESIGN. YOU ACKNOWLEDGE THAT THE FEES, IF ANY, REFLECT THE
ALLOCATION OF RISK SET FORTH IN THIS AGREEMENT AND THAT XILINX WOULD NOT MAKE AVAILABLE THE
DESIGN TO YOU WITHOUT THESE LIMITATIONS OF LIABILITY.

The Design is not designed or intended for use in the development of on-line control equipment in hazardous environments requiring
fail-safe controls, such as in the operation of nuclear facilities, aircraft navigation or communications systems, air traffic control, life
support, or weapons systems (“High-Risk Applications” Xilinx specifically disclaims any express or implied warranties of fitness for
such High-Risk Applications. You represent that use of the Design in such High-Risk Applications is fully at your risk.

© 2010 Xilinx, Inc. All rights reserved. XILINX, the Xilinx logo, and other designated brands included herein are trademarks of
Xilinx, Inc. All other trademarks are the property of their respective owners.

Demo Design License
© 2010 Xilinx, Inc.

This Design is free software; you can redistribute it and/or modify it under the terms of the GNU Lesser General Public License as
published by the Free Software Foundation; either version 2.1 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied warranty
of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU Lesser General Public License for more
details.

You should have received a copy of the GNU Library General Public License along with this design file; if not, see:
http://www.gnu.org/licenses/
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PlanAhead™ Y —2 2 —R|Zj%, RO T BT TLDY —R a—RBMEHSTHET,
Centerpoint XML
e  The initial developer of the original code is CenterPoint — Connective Software

e  Software Engineering GmbH. portions created by CenterPoint — Connective Software

e  Software Engineering GmbH. are Copyright© 1998-2000 CenterPoint - Connective Software Engineering
GmbH. All Rights Reserved. Source code for CenterPoint is available at http://www.cpointc.com/XML/

NLView Schematic Engine
e  Copyright© Concept Engineering.
Static Timing Engine by Parallax Software Inc.

e  Copyright© Parallax Software Inc.

Java Two Standard Edition

e Includes portions of software from RSA Security, Inc. and some portions licensed from IBM are available at
http://oss.software.ibm.com/icud;j/

e  Powered By JIDE - http://www.jidesoft.com

The BSD License for the JGoodies Looks
Copyright© 2001-2010 JGoodies Karsten Lentzsch. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions
are met:

- Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.

- Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

- Neither the name of JGoodies Karsten Lentzsch nor the names of its contributors may be used to endorse or promote products
derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR

PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

japan.xilinx.com
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Free IP Core License

This is the Entire License for all of our Free IP Cores.

Copyright (C) 2000-2003, ASICs World Services, LTD. AUTHORS
All rights reserved.

Redistribution and use in source, netlist, binary and silicon forms, with or without modification, are permitted provided that the
following conditions are met:

e  Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

e Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

e Neither the name of ASICS World Services, the Authors and/or the names of its contributors may be used to
endorse or promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS” AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

japan.xilinx.com



PlanAhead ¥ 7 k™ 7 Fa— Y7L RTL 744 > & CORE Generator Z{#H L1= IP D4R

H X

RTL 7H 4> & CORE Generator ZfE LTz IP MAERK oot 7
(= 2 SO E TSSOSO 7
B T IU T H AL T B oot 7
HAUDRISE B KU PIANANCAA Y TRTIIT oottt ettt saeteseete e en e saeaenen 8
YA N 1 g OO 8
PlanAhead M=o JLETEER ...ovovoieeeecieiecieecee ettt st 8
FA—RUTILDERB oottt nens 8
2Rl LU I 102 Y = USRS 9
F A RUTILDTNE ..ottt ettt et e et e s b e et e et be e e aa e b e e ae e er et e e neeereeaee e 9
R RTL FO2 b DERL e = TSRS 10
[Sources] E 2—& RTL Editor M {# A FME 2 oo 15
RTL THAU DI IHRL—a LT FME Bt 21
JY—RAERAREBEADHE TFME 4ot 28
RTL 7HAY L—IL FTvIDET TFME 5 32
HFAYLHOXIP HROTHhHD IP DER TFIE B s 34
IPDARZRAXELUVAVREV T —23Y FIME 7 oo 36
IP DR ZTEIE B.ovveveeeeceeceeee ettt 41
0= BT PPPSTSSR 42

6 japan.xilinx.com £ XILINX.



PlanAhead V2 b7 Fa—+1)F7I RTLTHA > & CORE Generator R L71= IP DER

PlanAhead Y2t 7 Fa—k)7IL
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ZOF 2—R TV T, RTL BAZE SARNTER BE O I SV CRLIA L £,

e RTL Editor Zf{ ] T RTL Y —A%ZA L R—}

o ITTRL—IaraFATUTRIL 2373 ()L

o SFEXF/ RTL ik RER AL Cal /A Vi H RTL 7 A R, ZHUTIE, RONENE F
ET,

e RTL [EIEEZM LI RTL 2oy 7 HE @ Ofigt
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e RTLDRC #%E(T
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PlanAhead™ DFHTHERED AT ENDF 2— T L TRIAL CWET, TICOa~vUR A7 vai
DVTHHSN TODDIT TR A, ZOF 2—R) 7 /LT, ISE® Design Suite © PlanAhead ¥ ~7 h =
TS E ENOHERER AL TVET,

YT T T4

ZOF 2—kF TV TIE, PlanAhead Y 7+ =7 A A= AT HEEENDL YTV THAL F =2
LET, o7 TFHA 7 =23 ROTALIMIZHVET,
<ISE_install_Dir>/PlanAhead/testcases/PlanAhead_Tutorial.zip

EXABMEOHDT AL I ZIP 77 ANVERFL, I LET, F2— T AT, 77 AV OF (L
I W% <Install_Dir> Lt L CUWVET,

Fa—MNTADOH TN FT—=2E, Fa—NTAEFETHRICERINET, FT 22— N T AEETTDAEI
(2. £7 56D PlanAhead_Tutorial 7 —Z D2 — % > TEB W TLTEIW, 70 THA U OFEHIE,
[F o= T VO | EI a2 R TSN,
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HA)2HO X ISE 8L PlanAhead V7 +o 17

PlanAhead Y7V =7 &, 7 74/V KT ISE Design Suite A2 Ah—/L§BHEA L AN—VENET, T=—F
TIVERRD HENZ, PlanAhead 2SEEY TE B0, o7V THAL T —FBA L AR—)L SN TODNE RS
LCLIZEWY, Y TN =T DAL A=V HFIEB L OGEMIL ROV AV 7 A B A ) B[ISE Design Suite 12
ALVAN= IV FAELA V=R )= NESRLUTTEINY,

http://japan.xilinx.com/support/documentation/sw_manuals/xilinx12_2/irn.pdf

N—FOTT7EH

B—rF o FORAZAN KDL S 2GB UL ED RAM B&VBMETT, ZOF 22— N7 TIL, /NLoF
PALBFEHL, 1 EIZBHKIERTEDLT VAL OEERIRL THET DT, 1IGB THY TN, N7 —~
VAT DTHIELHVET,

PlanAhead D7 =217 L& 1ESR

PlanAhead Y 7’7 = 7 DFEAZ OV TIE, RO~ =2 T L ES L TTEE0,

e [PlanAhead =—%#— H AR ] (UG632) — PlanAhead V7 M7 = 7|2 B9 2E M1

http://japan.xilinx.com/support/documentation/sw_manuals/xilinx12_2/PlanAhead UserGuide.pdf

o [7uT7 7T FENARI(UG633) - 7T 77 D MEHh
http://japan.xilinx.com/support/documentation/sw_manuals/xilinx12_2/Floorplanning Methodology Guide.pdf

o [BEET YA FEHAR] (UGT48) - PlanAhead O BEfE 7 A L R 5L
http://japan.xilinx.com/support/documentation/sw_manuals/xilinx12_2/Hierarchical Design Methodology Guide.pdf

o U7 FE/RE, PlanAhead DEDMDIEHRIZ-DOUNTIL, hitp://www.xilinx.com/planahead % ZxFRL T
NN
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ZDF 2—h) 7V T, PlanAhead V7 by = 7 %A L7z RTL BAZE LT 7 22 RIZ DWW CERBIL E77,

Fa—kIT7ILDFIE

FNE 1 HH RTL 7227 bOFERK

FIE2 [Sources] E'=—& RTL Editor O

FIE3 RTL 7 WAL DTIRL—a LRt

FlE 4 VY —2AEFAELEHOMEA
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R RTL 7O DER FIE 1

PlanAhead V7’77 Tl FHENAT A 70— > TEESFtA4 T DT udx
IREERRCEET, RTL Y —A&, BA%S. AT, Gk, A 7 VA T —ar Bvh 77 A V4R
DT I NAER T DT OIEHTEET,

1-1. YIboz7%BHBLET,

o Windows O#54 . Xilinx PlanAhead 12.2 DT AV b TAAL ZB T NIV 7B, [A
K —K] — [7'v2Z ] — [Xilinx ISE Design Suite 12.2] — [PlanAhead] — [PlanAhead] %
VADZAV= %N

. Linux DA 1%, <Install_Dir>/PlanAhead_Tutorial/Tutorial_Created_Data 7 (L7 "NIZ#
#fL. planAhead X A SILET,

PlanAhead @ Getting Started ~2— UM BHZ £,

8 PlanAhead 12.1.MRO
File Tools Window Help

& XILINX.
Getting Started Documentation
/_ Create New Project - 1 What's New
- = ’ ) 1
\E Mews Project Wizard will guide you through the process of selecting \ Important information regarding this release of Planahead.
'\ design sources and a karget device for a new project.
-

= Open Project F User Guide
/5\ WOoE
- Cpen any previously created project, 3 ~ More detailed info on Planahead commands, dialogs, and buttons,
\ i f? I

( Open Recent Project i i ! Methodology Guides

Further assistance adopting FlanAhead flows.

g Open one of the most recently used projects,
¢

Open Example Project
Open one of the tutorial projects.

‘ Tel Console }

PlanAhead Tutorials

Invaluable for First time users or to try new features.,

1 Mo Project I S

1 : PlanAhead ® Getting Started X—

PlanAhead ? Getting Started ~2—\Z1E, 70y =/ MeBIZ0, FERRLTZY, RY oAU M iERR S
DV EENET,

10 japan.xilinx.com £ XILINX.
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1-2.

1-2-1.

1-2-2.

1-2-3.

1-2-4.

<Install_Dir>\PlanAhead_Tutorial\Sources\hdl T«4L2kJ® RTL Y—R 74
JLEERAL T project_rtl £LV5 RTL 7Oz O MEFHRICTERLET,

Getting Started ~—"¢> Create New Project L\ )27 %707 F1,
[Create a New PlanAhead Project] ~<—3/"C [Next] 227V 27 L ¥ 7,

[New Project] # A7 12 7R A0 [Project Name] ~X— 3 BA& E9,

@8 New Project

Project Mame
Enter & name for vour project and specify a direckory where the project data Files will be stored @F
Project name: | roject_t |
Project location: | Ci\Data\Plandhead_DesignsiPlandhead_Tutorial, Tutorial_Created_Data | [Z]
Project will be created at: .. head_DesignsiPlandhead_Tutorial, Tutorial_Created Datalproject_rtl
< Back ” Mext = ] [ Cancel

2 : [Project Name] R—

BRRH L TIRDOT A NE g ELET, <Install_Dir>\PlanAhead_Tutorial\Tutorial Created_Data.
TV = MET 7 41RO project_rtl DEFIZL, [Next] 27V 7LET,

[Design Source] ~— I MBRRIINET,

£ XILINX. japan.xilinx.com 11
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(3 New Project

Design Source
Specify the bype of sources For wour design, You can stark with RTL or a synthesized EDIF g;s

Specify RTL Sources
@®
o will be able to run RTL analysis, synthesis, post-synthesis design analysis, planning and implement ation,

[ Impuort: settings from =5T or Synplify project

Specify synthesized (EDIF ar NGC) netlist
o will be able to run post-synthesis design analysis, planning, and implementation.

(8] Create an IfO Planning Project
Do not specify design sources, You will be able bo do port assignment and verification.

mpor ace & Route results
O I t ISE PI & Rouk It
o will be able to do post-implementation analvsis of your design,

< Back ” et = ll Zancel

3: A4 iR—br3 B RTL V—RADER

1-2-5.  [Specify RTL Sources] 42 [Next] #27V>yZ7LET,

[Add Sources] ~—TNERSIVET,

{8 New Project

Add Sources

Specify HOL files, ot directories containing HOL files, ko add ko wour project. You can also addfcreate g@:
sources later, i

Id Mame Library Location
Bl hdl work, Ci\DataPlanAhead_Designs\Planshead_TutoriallSources
Add Files... [ Add Directories... Remaove

Copy Sources inko Project
Add Sources from Subdirectories

< Back. ][ ek = ][ Cancel

B 4:7aDcYMIBINY HY—RDER

1-3.  TALIMIBEVI7MILEEBMLETS,

1-3-1. [Add Directories] R¥ %7V 7L IRDT AL 7N ERIRLET,
<Install_Dir>/PlanAhead_Tutorial/Sources/hdl

12 japan.xilinx.com £ XILINX.
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1-3-2. [Copy Sources into Project] & [Add Sources from Subdirectories] 234 272> CWAZ L FERL £ 97,
1-3-3. RO 4 DIITFEELIZD, [Next] #27Uv7LET,

[Constraints Files] ~2— N FRENE T,

8 New Project

Specify LCF File For physical and timing constrainks, IF there are multiple files then please choose the target

Constraint Files {(optional)
LICF File, which is where all of the constraints produced by Planfbead will be saved. f

Canstraint files {(optional)

Y Ci\DataPlanshead_Designs\PlanAhead_Tutorial|Sourcesitop.ucf

[ AddFiles... |[ Create File. ..

Copyw Sources into Project

’ « Back, ” ek = ]’ Cancel

X 5 : [New Project] #4784 Ryo XM [Constraint Files] X—%

1-4. ®RIT7CILEEMLET,

1-4-1. [Add Files] "7 %27V 70  IROT AL 7R ERIRUET,
<Install_Dir>/PlanAhead_Tutorial/Sources/top.uct

1-4-2. [Copy Sources into Project] A4 1ZLE T,
1-4-3. [Next] 27Uy 7LET,

[Default Part] ~~— 03 FRENET

£ XILINX. japan.xilinx.com
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RTL 44 > & CORE Generator Z{ER L1= IP D4R

T8 New Project

Default Part
Choose a default Xilinx part Far wour project. This can be changed later, @3
Filker
Product |.0.II - | Package |.0.ny v|
Earnily |.0.II - | Speed Grade |.0.ny - |
Sub-Farnily |.0.II - | Temp Grade |.0.ny - |
Search: |L_.L |
Device IOPin Count  Slice  Luk Flop Bram Dsp  Gtx P Te
i xohvlx7SHF484-3 454 11640 46560 93120 32 285 12 1 4 0
@ webwlnFSHFTE4-1 7a4 11640 46560 93120 312 288 12 1 4 0 B
G xobvlx7SHE7e4-2 7a4 11640 46560 93120 312 288 12 1 4 0
G HFF754-3 11640 [46560 0 |
G xcbvlx130EFF484-1 454 20000 80000 160000 523 480 20 2 4 0
@ weevlx 1 30LF454-2 454 20000 s0000 160000 523 480 20 2 4 ] ¥
< | ¥ o
< Back. ” Mext = l [ Cancel ]
B 6: 77I)BELUTIHILE N—YDER
— O >
1-5.  TIAIE R—YEBRLET,
1-5-1.  xcOVIXT5tf784-3 T /A ZARIRL, [Next] 27V v7LET,
1-5-2. B~V LI-5, [Finish] #27Vy 7L ET,
PlanAhead BR$E725PHE £,
14 japan.xilinx.com £ XILINX.
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[Sources] E 2—& RTL Editor D {EFH

PlanAhead ~ 77 =7 |ZI4, Verilog, VHDL, NGC XX Do 7 7 L SESFRT7 7 AN RO TV A
v I—AEBINTEET, 2NHDT7 7 A/L1E, [Sources] B = —IZ3 SN TEREINET, RTL

V) —ADVERET- 1B R 21X, RTL Editor 2 L £7,
2-1. [Sources] Ea—&TOvz o HUZHEZELET,

2-1-1.  [Project Summary] DIEHAFERL E7, 7 AL OEHRRBUIEC T, SHITHEBRBBIMIITNEE

j_‘o

2-1-2. [Sources] ¥ =—Z iR L £,

2-1-3. [VHDL] 74K DD~ AT A FA2 %2092 T, BEFRLET (K 7).

Sources
Q= e BEE
Marne

=l Design Sources (3]

[#-1 Werilog (97

= [ WHDL (7)

- whi@ bft,vhdl

- wli@ bft_package.vhdl

- wh@ core_transform, vhdl
- wh@ round_1 . wvhdl

-l @ round_2.vhdl

- h@ round_3.vhdl

-l @ round_4.vhdl

= [ Texk (4)

- [ 2@ README. kxk

- [ 5@ README. bxk

- [ D@ Igpl-2.1.kxt

- B @ modifiedBSD_ASTCWS. bxt
=l Constrainks (17

== conskrs_1

----- 5@ top.ucf

7 ) —ADEERIR T

= AEXT7 7 ANOREFRNC TR RSV E T, [Library] 33X [Location] FHidk, V—A 77 ANVDT7A

Library

wark.
wark.
wark.
wark.
wark.
wark,
wark,

TIVRLET AV INIEBRDPHER TEET

a4 0O

o
®

Location

Ci\Data\Plandhead_Desig
CiiData\Plandhead_Desig
Ci\Data\Plandhead_Desig
CiiData\Plandhead_Desig
Ci\Data\Plandhead_Desig
Ci\Data\Plandhead_Desig
Ci\Data\Planahead_Desig

Ci\Data\Planahead_Desig
Ci\Data\Plandhead_Desig

Ci\Data\Planahead_Desig
CiiData\Plandhead_Desig

Ci\Data\Plandhead_Desig

£ =
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2-2. &IRLT= VHDL Y—R®D VHDL S4751% bftLib IZEZELET,
2-2-1.  Shift F—%{# AL T bft.vhdl 77 A /LLISD VHDL V—R 77 A Va4 X GERLET (X 8),

Sources B O =

= 2etEE
Mame Library Location
(= [ Design Sources (3}
- Yerilog (977
YHDL (7
i i@ bFt,vhdl wark, C:\DakalPlanshead_Desig
: W mark Ci\Data\Planahead_Desi

ead_D
Flanahead
Flan&he

[ @ README, bxt C:\DakalPlanshead_Desig
|y @ README, bxt C:\DatalPlanshead_Desig
[Zy@ Igpl-2.1.kxt C:\DakalPlanshead_Desig
i[5 @ modifiedBSD_ASICWS bxt Ci\DatalPlanAhead_Desig

E|L':".' Constraints (1)
= = constrs_1
L Hh @ kop.uck CiiDataiPlanshead_Desig

¢ b 3| =

8 : VHDL Y—R%REIRLT VHDL 51T SVERTE

2-2-2. [Sources] E=—TT7 AT L& ERLIZFFETHZU> 7L, [Set Library] 27U/ F7,
2-2-3. [Specify Library] # A7 12 127 AT bftLib AL, [OK] 227V L ET,

ZIT, BRUIZ 7 7AW LT bftLib &V VHDL A 7 ZUR ESNELZ (K 9),

16 japan.xilinx.com £ XILINX.
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Sources o Og
QT8 e EE
Mame Library Location

[=- = Design Sources (3
[ Werilog (97
E- (& YHOL (7)
i@ bt vhdl work, Ci\Data\Planahead _Desig
W bFtLib i

bFtLib

bFtLib

round bFtLib

round bFtLib

round_4.vhdl bFtLib

| B Text (4)

[Z)@ README, bxt Ci\Data\Planahead_Desig
{ |2 @ README, bxt Ci\Data\Planahead_Desig
[Z@ lgpl-2.1.kxk Ci\Data\Planahead_Desig
‘o [ Z @ modifiedBSD_ASTCWS. bxk Ci\Data\Planahead_Desig

E|L':".' Constraints (1)
= = constrs_1
Y@ top.ucf C:\DatalPlanahead_Desig

® 9:VHDL 5473 DEEE
2-3. [Sources] Ea—@DaATUREHERLEY,

2-3-1. [Sources] E'=z—T VHDL Y —A® 1 D& ERL £,

2-3-2. EH7Vv7L. [Sources] Eo— DRy T T o7 A= a—TEINIa< U RNFIRENDDHETRL THTLE
I, FoREATITT BTN Bse F—2 L £,

£ XILINX. japan.xilinx.com 17
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2-4.

RTL Editor AL %Y,

2-4-1. [Sources] E'==—T VHDL Y —Z 77 A/LD | D% & 7 /L2727, RTL Editor CRIZET,
2-4-2. ROV RULL, [Find in Files] N 77 7 Ama— a< U ReFT LS ET,
@ Find in Files
(clk v
Target Direckion
=1 Al files in project {#) Forward
(3 Al open files () Backward
Dptions Qrigin
[]Match case
[] Match whale word
[ use:
Find l [ Close
10: I7MILHDEE
2-4-3. dk AL, [Find] 227V 27L&,
[Find in Files] &' =—73 PlanAhead EREL0D FHRICH DAY E—Y Y TITERRSNET,
Find in Files - Occurrences of 'clk’ in all project: files (3077) 2 0 a
O\ =& Found usages (3077 usages)
= w8 C:\DatalPlanahead_Designs\Planahead_Tutorial Tutorial_Created_Datalproject_rthproject_rtl.sresisources_1importsihdiasyne_fifo.y |2 usages)
Z Ci\DataiPlanahead_Designs\Planshead_Tutoriah Tutorial_Created _Dataiproject_rtfproject_rtlsrcsisources_1limportsihdhbft vhdl (30 wsages)
= \Planahead_DesignsiPlanahead_Tutorial Tutorial_Created_Datalproject_rtfproject_rtl.srcsisources_1importsihdlibftLibicore_transform.vhdl |5 usages)
-1 T process (clk)
(65, 20 if rising_edge(clk) then
(77, 14}  process (clk)
(79, 200 if rising_edge(clk) then
[+ 2 Data\Plandhead_DesignsiPlandhead_Tutoriali Tuborial_Created _Datalproject_rthproject_rtl.srestsources_1limports\hdhbftlibiround_L whdl (3 usages)
[+l 2 DataiPlandhead_DesignsiPlandhead_Tubarial Tuborial_Created_Dakalproject_rHiproject_rtlstesisources_1importsihdlibfeLibiround_2 whdl (17 sages)
(._..\-.,...m S S P S R N ‘I .
Occurrences of 'clk’ in all project files (3077) x q
& Tel Consale | () Reparts | 450 Find in Files
11 REBRORT
2-4-4. [Find in Files] E2—C7 (L ZMZRERML, clk G LoD | DZBIRT DL, £D7 7/ RTL
Editor TRRSNET
2-4-5. [Find in Files] 22— X RZ %70y 7L T Ea—%ALET,
2-4-6. RTL Editor THIV /2 RTL # 7% X RZ 27V 7L TENENALET,

18 japan.xilinx.com
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2-5.

2-5-1.

2-5-2.

2-5-3.

2-5-4.

2-5-5.

2-5-6.

2-5-7.

2-5-8.

RTLY—XR I7AIWEFHRERL. ToTL—rEAUR—MLET,

PlanAhead Tl. Verilog %7713 VHDL ¥ —2 77 A VAHHICIER TEET, YAUL 7205
WAL T — R T 58, T NE IS ESFhany v B a—RigER E 2Rl CE £,

Project Manager @ T @ Flow Navigator C [Add/Create Sources] %2V >7LE 7,
[Add/Create Sources] Z A 7112 iR A C [Create File] "% %277 %E 9,

[Create Source File] #4707 Ry 7 AMBHEET (X 12),

(8 Create Source File @

\i]) Create a new source file and add it ko your project

File type, name & location
File type: vj Yerilog v |
File name: @my_new_l‘ile

File location: ;[_3. <Project Sources Directory > v

I OK ][ Cancel ]

X 12 : [Create Source File] #4704 HRyo X

[File location] % <Install_dir>/PlanAhead_Tutorial/Tutorial_Created_Data |Z5% ELE£7,
[File name] R A2 my_new_file = A JJLFE T,

[OK] 22Uy L Ed,

[Add/Create Sources] #1717 iRy 7 2T [OK] 27V 7 LES,

LW ERKD 7 74 L2 [Sources] B =—0 [Verilog] 74 /LZ I\ZVANSNA IR0 E T,
[Sources] t'=—"C my_new_file.v 77 A /L%% 7 /L 2)>7_, RTL Editor THIZ 7,

RTL Editor T [Insert Template] 7R ~7"7 7 A=a2— 2~ R4 #R L T, [Insert Template] #1722
Ry 7 A% BEET (K 13),

£ XILINX. japan.xilinx.com 19
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(3. Insert Template

Templates Preview
= = 1
[+ Verilog 2./
[ Device Primitive Inskantiation 34
(5[ Device Macra Inskantiation 4.
1) Spartan-t 5
-0 Yirtex-5 6./
[ Yirkex-6 70
-7 RAM 8./
P Single Port RAM (BRAM_SINGLE_MACRO) 9
2 Simple Dual Port RAM (BRAM_SDP_MACRO) 10 /7
True Dual Port RAM (BRAM_TDP_MACRO) 11
el FIF: AL 12
=) Synchronous FIFO (FIFO_SYMNC_MACRO) 13
-5 D3P4g 14
[+ Simulation Constructs 15
[+ Synthesis Constructs G
[+ Common Construcks =
[#-51 User Templates
[ YHDL e
-5 UCF 13
20
Z1
£l

>

FIFQ DUALCLOCK MACRQ : In order to incorporate th_

Verilog : the following instance dec
instance : in the body of the designm
declaration : (FIFQ DUALCLOCE MACRO inst

code : parenthesis may be changed =

: connect this function to &
:oand outputs must be connec

R Cut code below this line———>

¢ FIFQ DUALCLOCE MACRO: Dual Clock First-In, Fir,
I Virtex-é

/4 Xilinx HOL Language Template, version 12.1

FIFO_DUALCLOCE_MACRO  #(
SALMOST EMPTY _OFF3ET(9'h0&0), /7 Sets the almo
SALMOST FULL_OFFSET(9'h080), 7 Seifs almost £
.DATA WIDTH(O), A7 Valid walues are 1-72 (37
.DEVICE("VIRTEXE"), // Target device: "VIRTEX
-FIFO_SIZE ("18Eb"), / Target BRAM: "13Eb" or 3

il | ¥

13 : [Insert Template]

L4705 RyHR

2-5-9. Verilog 74 /W& CHEFEERT 7L —h XA T %ML, 1 DBAT, [OK] 227V 7 LET,
FUFL—h TRANNEEY — A 77 AR ASHET,

2-5-10. RTL Editor DY — A 77 AV X RE 27V 7L THUET,

2-5-11. [Save Text Editor Changes] & 7122 R 7 AT [No] 7V 7 LET,

20 japan.xilinx.com £ XILINX.
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RTL THA DI IR —ar LT FIIE 3

PlanAhead (Z/37' 2=/ h®D RTL Y —RA 77 AV Za 73A )% RTL TIRL—a dEREN & F
NCWET, 23 2T X — UNF RSN, 7V THE RTL 2—R 0545y
DBIRSNET, RTL noy 7 BEL AT 58 iftrise Ml C&E 7, =Ih L —Tar sk
T32L, T_TO RIL B a—TRrYYY 7 V=V ORRNPER 5 L9127 F T, Flow
Navigator 7°5 RTL 7 A %<&, RTL 7 A BN B EIYIZ TR — a4, Design
Planner & I/O Planner DE =— L AT U RRFRENET,

[RTL Netlist] 54 O [Hierarchy] & =—(Zi%, T A DuPy /BN ERSNET,

[RTL Schematic] E'=—bA #5774 7 IZTEIELE T,

[Find] == F Tl RTL BP0 7 V= M RBZTEE T,

[Instance Properties] B —(Zi%, VY — A E A F LB L T-n v I DA L ARE v —2a A ZBT5
FEWMNRRSNET,

RTL DRC #FE179 5, MBIZRVZI72 YT ISANATA RS, B FEINFT T+ —< AR BEL
LR ES,

REMLAIL ED2—)LIC top ZFEALT.RTL THALETIIRL—2avL,
REET,

Flow Navigator C [RTL Design] "> (IX] 14) 227U/ L E9,

[Top Module] #4712 787 AD [Top Module Name] (Z top & AJJL, [OK] %27V 7L CEFHRL—
ar L E7,

@8 Top Module

Top Module MName: | |

X 14 : [Top Module] #4704 RyHo R

[Elaboration Messages] £ =—3BA& £3 (X 15),

£ XILINX. japan.xilinx.com 21
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RTL ¥H4 > & CORE Generator Z{#ERALT- IP D&

Elaboration Messages

b
=

o
i
=

4@ Infarmation: Analysis completed successfully with 0 errars and 26
Information: 26& warnings
C:4Data’Pl. head_Designs"Pl

head_Tutorial, Tutori;

Data'Pl.

head_Designs"Pl head_Tutorial Tutori;

Data'\Pl. head_Designs",Pl

Data\ l. head_Designs"Pl

8 warnings (3121/10 7:31:18 PM)

al_Created_Data'project_rtlyproject_rtl.srcssources_1'\importsi\hdlhasync_fifo.w (0 errors, 4 warnings)

() WARNING (110): Result of 11-bit expression is truncated ta fit in 10-bit target.
- WARMING (110): Result of 9-hit expression is truncated to fit in 3-bit target.
) WARMING {126): Result of 11-bit expression is truncated to fit in 10-bit target,
WARMING {126): Result of 9-bit expression is truncated to fit in 8-bit karget.

al_Created_Data"project_rtlyproject_rtl.srcs' sources_1'\importsihdlsFifoBuffer.v (0 crrors, 1 warning)

WARMING (S4): Port almost_empty is not connected ko this instance

head_Tutorial' Tutorial_Created_Data'\project_rtl'project_rtlsrcs\sources_1%imports' hdl'frame_check.y (0 errors, 1 warning)
WARMING {310): Result of 10-bit expression is truncated ta Fit in 2-bit target.

head_Tutorialt Tutorial_Created_Data'project_rtlyproject_rtl.srcs)sources_1'importsihdlymgt_usrclk_source.y (0 errors, 7 warnings)

Sl WARMING (95): Assignment ko not_connected_i ignored, since the identifier is never used

<
& Tel Consale

& Haboration Messages | 2 Reports | & Find in Files

15 : [Elaboration Messages] M%7~

3-2. XFIFEHISKRL—aLELE

3-2-1.

ZOTHAL DG, 2T —I3HVEEA

3-2-2.
FRLET,
3-2-3.
RTL Editor THR/RSNET, LERIGE]
3-2-4.
3-2-5. BHVTUWA RTL 77 ALD X RE %%

3-3. RTLOVYIKEEHERLET,
3-3-1.
3-3-2.

3-3-3.

[Elaboration Messages] E'=— T [Hide Warning Messages] 4> (

THERLEYT .

\\“) IV ILUET,

M, TTF— Ay —INT YA ENTERESNET,

[Elaboration Messages] &' =—C [Hide Warning Messages] R %> &b —E 7Y/ U TELE A —V%

[Elaboration Messqges] &' =— D& A2 — D 1 %77 LET, RTL 7 7 AV D% 42474

I, EDY—A T ANVINEREET,

[Elaboration Messages] DY =—DF7 LD X R# %7V 7L T, ZO2—%FALET,

NENsV> 2L T, RTL Editor #HU %9,

[RTL Netlist] &' =—"T usbEngine0 (> A% AZADKED + ~—2% 7y 7 U CRBFRLUET,
usbEngine0/ul 1> A% A% ERLET,

£ 27U [Show Definition] 227V 27 LEd,

usbg_utmi_if BV a— /L AL ARZ v —a k& e RTL 77 /L3 RTL Editor TRZET (X 16),

22
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3-3-4.

3-3-5.

RTL Metlist 7
< A

(1) Mets (924)

) Primitives (11}
-[@] cpuEngine {or1200_kop)
- [@] FFrEngine (FFETop)

-[@] mgtEngine (makTop)
~[@] usbEngined (ushf_top)

) Nets (948)

| Primitives (360

+ ) Primitives (12)
@ ul {ushf_utmi_ls)

[@] ul {ushf_pl{SSRAM_HADR=14))

- [@] u2 {usbf_mem_arb(SSRAM_HADR=141)

i |

>

|

v

&4 Sources

Instance Properties L |

¢+ @R
[T un

=1

[52 RTL Netlist Physical Cons.. |§ Timing Constr..

*

Full Mame:  usbEngine0fud

[E] usbEnginen

usbf_utmi_if

Parent:

Cell:

|

General | Statistics | Pins | Children | Attributes | Connectivity

B 16 : RTL A VIR D KRR

@

o

[ -
E

I S0 |® & X {F i) F 8

133

134module ushf utmi if( ~° UVIMI Interface (EXTERNAL)

135

M| 136

137

135

139

140

141

142

143

144

145

148

147

145

145

150

151 input
152 //input
153 input
154

155 output
156 output
157 input
155

159 input

B

phy_clk, rat,

Datalut, TxValid, TxReady,

RExValid, Bxictiwve, BxError, Dataln,
Xovielect, TermSel, SuspendM, LineState,
OpMode, usb_vbus,

A Internal Interface

rx_data, rx_walid, rx_actiwve, rx_err,
tx_data, tx_walid, tx_walid_last, tx_ready,
tx_first,

AF Misc Interfaces
node_hs, usb_reset, usb_suspend,
resume_req, suspend clr

1

phy_clk:
wiolk;
rat;

[7:0] Datalut;
req T«xValid;
TxReady;

[7:0]

Dataln;

|

usb_attached 5

v

>

| @ core_transform.vhdl 3 | @8 usbf_top.y % | @8 usbf_utmi_ify x| 4 [ B

[RTL Netlist] E'==—"TA 27V 7L, [Show Source] 22V . usbf_utmi_if =—R %5 e RTL DITH

RTL Editor TRV TWAZ LAzl L E4,

[RTL] &=—CA27V>»2 L. [Show Hierarchy] 22U~/ L %1,

[RTL Hierarchy] £ =—3BHE BRLI-EV =

PARFE, BENDOD Y ZHUTHIEL TR, REWEV2a—ARENRDPIRFLRoTHET

(X 17),

—APATANSNES, BV 2a— VR TRGED

£ XILINX.
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3-3-6.

3-3-7.

RTL Metlist B 0Oog

= >1[§

-+ [E] cpuEngine (or1200_top) - |
-+ [] FrEEngine: (FFETop)
- [&] mgtEngine {motTop)
- [@] usbEngined {usbf_top)
[ [ Meks {9483
(5 Primitives (36)
[ [E] dra_out (FiFoBuffer)
(= [E] w0 (usbf_utrni_Fy
- [ ets (57)
[~ ) Primitives (12}
IE 0 {ushbf_utmi_ls)
[ [@] vl {usbf_pl{SSRAM_HADR=143)
[@] u2 {usbf_mem_arb(SSRAM_HADR=14])
[ [E] w4 (usbf_¢f)
[ [B] uS (usbf_wb)

|

Rl X

ll;lz;. ]'h'lﬂ.'lu'l

[ [E] ushEnginesram (rtlrarm(databidth=32, addriidtl
[+ [E] ush_dma_whb_in {FifoBuffer]

[ [@] usb_in (FifoBuffer)

[ [@] usb_ouk (FifoBuffer)

[G] usbEngine {usbf_top) L |
- [&] whArbEngine (wh_conmax_top{dw=32, aw=32,1f_ad: ¥ be)
< | | bl < b~ ]

|
£ sources [52 RTL Netl.. | Physical.. [ Tming Co., | | & Device x| I Project Summary < | & RTL Hierarchy X 48

17 : [RTL Hierarchy] Ea—DEZa— LD R

[RTL Hierarchy] E'=—® X RF %7V 7L C, Ea—%HLET,
RTL Editor T X R& %2V 7LT, BV TCWA RTE 77 AV 2~ CHUET,

RTL BIRRZHEELET,

3-4-1. [RTL Netlist] £'=—"C usbEngine0/u0/ul { > A% > A (FIDEIRD FL~JUIZHY) 27V 7 L ET,
3-4-2. £7VvZ7L. [Schematic] =27V /L E T,
24 japan.xilinx.com £ XILINX.
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3-5. [RTL Schematic] Ea—IZRRINDED1—ILERERLET,

3-5-1. u0 &Y =2—/LINT LineState t'> %% 7 /L7y 7L, Py /& RBEF RLET (X 18),

o ~
ushEngined
R ul
i1
Y "~ UD
i Cphdoce
Linetatg] LineState[1 ]_PWR_3?2_D_equal_2_Ep =
ol _|Suspen
i Term=el
resLIme_te e
o rs%_ RTL_equaI_2 _|MovSelect
e e  line_state_r drive_k
P I “mode_ns
tx_ready | ek [
= suspend_clr
Lizh_vhus el o= beagit]
T = =l _ |ush_sttached
@ z _|ush_reset
T RTL wide_fdrse 2 _|ush_suspend
ushf_utmi_ls
ushf_utrni_if
ushf_top
v
£ >
% Device x| K Project Surmary % | 22 RTL Schematic 4 b B

18 : [RTL Schematic] E 21—

3-5-2. u0 EV=—/LOIMIIT LineState £ %% 7L 7Uy 7L, vy rE EHZRLET (K 19),

3-5-3. [RTL Schematic] £'=—"C [Zoom Fit] #2727 L F7 (B 2a—KNTZIvIL T, A Foblie Eich—2 v
ERT9 T UIG A B RICE R ET),
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3-5-4.

3-5-5.

& s
[
'.'l- uzbEngined
IR
ul
1 LineState_r w0
I, i Modz
i i LineState[1]_PWR_372_o_equal
A ck| e l@
= resuma_rag|
RTL_wide_fdse_2 - Bl saels
o | line_state_r I
] :
Y tu_rgacy| —=cl,
_. wh vbs| q=
~ -+
:
@ TRTL wide_fdrse_2
usbf_utmi_Is
usbf_utmi_if
ushf_top
A
< 2@
i Device x| B Project Summary 3 | %] RTL Schematic = 4 B

19 : [RTL Schematic] Ea—TRIvY D R

A1 X D PR 2R OFEMNZ DU T, PlanAhead F2—R7 A DI FHFA AT LT 0T 77|
(UG676) ZZ ML T/ZSLY,

[RTL Schematic] B =—@ T RTL_wide_fdrse_2 A A A& RIRLFT,

[RTL Schematic] ¥ =—T# 227, [Show Source] Z27V>2 L, RTL 77 A /U vV EFRIVE £
NTNBDERERLET,

3-5-6. [RTL Editor] 31T [RTL Schematic] ©=—% U £,

3-5-7. [RTL Netlist] &' =—"C [Collapse All] RZ> ( pe Y &IV ILET,

3-6. [Find] 3¥>RTRTL 7Ay% RAM OY v %@ELET,

3-6-1. [Edit] — [Find] 22V 9 5H>, [Find] R4 ( i) Y &7V 7T [Find] ¥ A7 0y Ryl A%f&Ed
( 20)0
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3-6-2.

3-6-3.

(8 Find

Criteria

)

|Tvpe

v||is

- | |BI|:u:k RAM v

More

[]Match Case

[ ok

H Canicel ]

20 :[Find] #470%Y RyIRZFERALI- RTL BV DRE

[Find] 74/VH A7 ar Bl £,

[Criteria] T [Type]. [is]. [Block RAM] %%k L | [OK] %Z 2V~ L T [Find Results] = —ZBR& £

(% 21),

Find Results - Instances - Type is 'Block RAM' (36}

Q
|
A 4

Id Marmne

1 cpuEnginejor1 200_immu_topforl200_immu_tb/itlb_me_ramjramble_s1&
2 cpuEngine)or 1 200_immu_topforl 200 _immu_tb/fitlb_tr_ram/rambl6_s36
3 cpuEngineor1 200 _ic_topforl200_ic_ramfic_ramd/ramblé_s3_0
4 cpuEngineor1 200_ic_topforl200_ic_ramic_ramiframblé_s3 1
5 cpuEngineor1200_ic_topforl200_ic_ramfic_ramd/ramblé_s9_Z
& cpuEnginefor1 200_ic_topforl200_ic_ramfic_ramd/ramblé_s9 3
7 cpuEnginejor1200_drmmu_topfor1200_dmmu_tbfdtb_mr_ramframbl6_s18 RAMELE_S15

Zell
RAMELG_S515
RAMELG_536
RAMELG_59
RAMELG_59
RAMELG_59
RAMELG_59

Pins

a0
g5
33
33
33
33
a0

Instances - Type is ‘Block RAM' (36) =

B 21 :RTL 7AvY RAM D#EFEHHER

3-6-4. FEEHEEDS [Find Results] B = — (2K /RE41725, [Find Results] E=—%PAC F9,

£ XILINX.
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NV—RAERRLBAOHE FIE 4

4-1. Y —RBEOA T avEHERELET,
4-1-1.  Flow Navigator C [Resource Estimation] =~ &7V 7 LT,

4-1-2. [Resource Estimation] B =— 23 /RS0 ET (X 22),

Resource Utilization

Estimated resources are obtained from a pre-synthesis RTL analysis and compared with wodylx7SEFRE4-3, Make
thak this is an early estimation and can change after implementation,

Slice Reqgisters

Available: e — [} R 1
Estimation: - 17757 (19% of available) bop

Slice LUTs
Available: ] 46560
Estimakion: -] ] 24155 (52%. of available) top
Elock RAM
Available: | 312

Estimation: =] 134 (43%: of available) bop
--I:I 36 (12% of available) [@ usbEngined {usbf_top)
--I:I 36 (12% of availablz) [@ usbEnginel (ushf_top)
--I:I 30 (10% of available) [E] cpuEngine (orl200_top)
--I:I 16 (5% of available) [T] FF-Engine (FFtTop)
[0 16 (5% of available) [E] matEngine (mgtTop)

OSP4

Available: O] 266
Estimation: -0 36 {13% of available) kop

Clock Manager v

i Device X | ¥, Project Summary l Resource Estimation XJ 4 b+ B

22 :RTL VV—RABEDERT

4-1-3. [Block RAM] 7—/LR® [Estimation] YV —%EBIL . #D FOLKR— iR LE£T,

4-1-4. [Resource Estimation] D X ~—2% 27, [Resource Estimation] £ =—2% U FE 9",

28 japan.xilinx.com £ XILINX.
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4-2. RTLAVRBVAD' )Y —RBEEHERLET,

4-2-1.  [RTL Netlist] £'==—"C top 22> 279 5L, [Netlist Properties] E'=—{Z RTL v 21 U —ZANKRII
F£7 (12 23),

4-2-2.  [Netlist Properties] = —3FRSILDWEG AL, 517027 T [Netlist Properties] 2138 L £,

Metlist Properties O X
] < Ek - g
¢ 9 &G =l =
[5% top
~

RTL Macro Resaurces

Macro bype Flop LuT BRAM DSP45
Bitwise Logic 0 3503 0 0
Unary Logic 0 220 0 0
Arithrnetic 0 4957 0 36
Comparakors 0 4862 0 0
Multiplexers 0 9993 0 1]
Shifters 1] 261 0 a
Skorage 17757 324 134 a
Total 17757 24155 134 36
RTL Hierarchy Resources

Zhild Flop LT BR.AM DaP4s
cpuEngine 3912 4851 30 4
FFEEnGine 301z 2993 16 32
mgtEngine 715 710 16 0
usbEngined 4633 6214 36 0
usbEnginel 4633 6213 36 0
wharbEngine g43 3165 1] ]
Primitives 4 4 a 0
RTL Primitive Statistics

Primnitive type Counk
1-bit Bitwise Logic 2228
2-bit Bitwise Logic 1
4-hit Bitwise Logic 3z
14-bit Bitwise Logic 1
1&-bit Bitwise Logic &4
20-bit: Bitwise Logic 3 s

£ >

23 :RTL VY—RABED R

4-2-3.  [Netlist Properties] A7 m—/L Z7 L RTL P§JEYY —A, RTL A#EY UV —Z RTL ZUI7T A7 #tat,
b N EVIRE, Jay 7 LIR— e E O ERATERLE T,

4-2-4. [RTL Netlist{] £ 2 —CEDMDET 2— L DENDPERIRL T, EEHERL THET,
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4-3. RTLDHEEZBENOBMEZTHLET,
4-3-1. Flow Navigator ¢ [Power Estimation] %2V >27 L %7,

4-3-2. [Power Estimation] % 47 17 Ry 7 ZARBAEET (X 24),

X

(i Power Estimation

i Estimate power consurrption based on the RTL design and
part xcévix7StFF784-3. Note that the settings will te
modified accordingly based on a vectorless analysis of the
design.

Logic Settings

logicToggleRate: | [EH 3 | %
10B Settings

Input Toggle Rate: 1255 %

Output Toggle Rate: | 125 4| %

Bidr ToggleRate: | 1253 %

Output EnableRate: | 100 3| %

Bicir Enable Rate: S0 3 | %

Output Load: 53| pF
DSP48 Settings

DP48 TogdleRate: | 125 5| %
BRAM Settings

BRAM Toggle Rate: | 50 % | %

BRAM WriteRate: | S0 3| %

BRAM Enable Rate: | 253 %

[ OK, ] I Cancel I

24 . ENBMEDHRE

4-3-3. TIHNIOREDEE, [OK] 227V LET,
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4-3-4. [Power Estimation] "= —23BH& 9 (X 25),

=7l -~
=4 power Summary
Estimated poveer comsumption is shown for xcEvl7SEF7E4-3. & vectorless RTL analysis is used with applied constrainks, with
theat his is an early estimation and can change after implementation,
Tokal Power: 33604 miv [ Transcenser: 1395.5 miw (61%%)
Ambient Temperature: 50 *C bl oo 179.1 miW (5%:)
Effective 314: 2.21 "Cw = ] Core Dynameic -more:  768.2 mW (2297
Jumction Temperabure: 53,45 "C pron [ Device Skatic: 1037.5 miw (30%%)
Corfidence Level: High
30%s
Power Utilization
Clack
\Riization [ I 178.7 MW (5% of total) top
(]
LEilization B [ 179.1 mW (5% of total) top
Longpe
Ikillization  (#- 74.5 mW (2% of total) top
Elock Mernary
Lrilization [ [ 379.8 mW (115 of total) top
Block, Arikhretic
Lrilizakion  [-4.4 W (<17 of total) top
Clack Manager
\Rilization 3 [ 130.9 mW (3% of tobal) kop
Gigabat 10
Wilization |3 ] | 395, 5 MW (4% of tobal) bep w
¢ | 5
@ Device = | L Projeck Summary % | 2 Power Estimsation x' 4 b B

25:RTL THAUDHEBEEHDBRE

4-3-5. AZm—)L XL, [Utilization] YV —% BT 5L, SEXFVY —AOMIEN L RSINET,

4-3-6. [Power Estimation] E=—%FAUE 7,
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RTLTHAY IL—IL FIvIDET

FIE 5

PlanAhead (Z1% RTL 7 WAL TEITAIRE/R T YA L—)L Fxv” (DRC) DEEEENET,
HIZIL, LINT A% A/VD RTL Fxv 7T, BHRNRT =< ADUEICK T HIRENE RS
LDH0HHVET, Fo, RTL 7 AL OIARNZ: 110 N 70BN ET =7 3580050 E
T T AV DERSNIZD, EHICELDuY vy THAL 10 8L ay7d DRC HME T

DIDNTR0FET,
5-1. DRC #Z17LFE9,

5-1-1.  Flow Navigator £721% [Tools] A==—7>% [Run DRC] %27V 27L&,

5-1-2. [RunDRC| # A7 07 Ry 7 ZNFRSivEY, RTL HLHIZRHFRL THEREL (X 26), [OK] 227V

ILET,

C8 Run DRC

Resulks Mame: |results_1

Cukput File: |

Rules to Check: 37 of 37

g
Gl pig

= All Rules (37
-5 Bank(15)
-5 DCI(2)
-6 108 (10)
=6 RTL(10)
= Power (4)
. 1M Constantly enabled synchronous RAM (RPRC)
[ Inefficient dangling BRAM part (RPRIM)
-l Shallove F.AM implemented in Block RAM (RPRS)
¢ el Inefficient mapping of small mulkiplier in DSP block (RPOS)
= Performance (6)
-l Inefficient library element instantiation (FFWL)
[ Missing pipeline register (RPPR)
[ Inefficient pipeline register (RPIF)
[ Found Black Box instance not belonging to UMISIM library (RPE:)
- Found latch in design (RPLD)
-] Found cambinatorial loop in design (FPCL)

[ Select Al H Clear &l ]

[ o4 ] [ Cancel

26 : RTL DRC M=EAT

[DRC Results] E=—2 & E3 (4 27),

32 japan.xilinx.com
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5-1-3.

5-1-4.

5-1-6.

5-1-7.

DR Results - results_1 (2 violations) a0 g x
A || Mame Severity Details

= =[5 Al Violations (2)

g (=M

L_Vj Performance (2

:% und latch in design (RPLDY)

& RPLD #1 Wiarning A latch ‘dempl[0], dtmp[1], dtmp[2], dtmp[3], dtmp[4], dtmp[s], dtmpl&], dimp[7], dtmpls], demp[e],...

() RPLD #2 Warning A latch 'fft_read' is Found in design. Please review RTL ko see if this is intended,

@ results_1 (2 violations) 4 B
o Find Results . ) DRC Results

27 : RTL DRC # R0 &=

[RTL Results] E'=—{Z/%, RO A TTT— B ERAY E—UNENENRRSNET,
o IT—IFHRNT AL

o BEHRIIALLVOT AL
o MHHIIHEBADT A7

UARD RPLD #1 7> F O#EE I 7L ET,

[Violation Properties] = —|ZE K IZBITAEMEZL Y THR VT 3T VoI RNEFIRT AU 703K
IRESIVET,

[Violations Properties] £'=—"C dtmp[0] DV 7%V 9 5L, [RTL Netlist] E=—"TCTEDA T =k
PANATARSINET,

[RTL Netlist] £'=—"C# 27V~ 7L . [Show Source] #2171 (721 F7 &—%4#HL). RTL Editor % 5
=FET,

[DRC Results] £'=—& BV TV 5 RTL Editor 24~ CPHUE T,

BHINTWD RTL T AL D X RZ L BENE NIV U THE, FNEMER T DX ATRT IRy AT
[OK] #27Vv 7L ET,
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RTL ¥H4 > & CORE Generator Z{#ERALT- IP D&

FIE 6

PlanAhead % CORE Generator Y77 V—/ L L#EIL THY, CORE Generator CIEfRZRS
TANVIKERER RO TP WX 07 TR TP ZfHHICAOTHZENTEEY, IP ZAO072h, ©
% PlanAhead INBEFEN AZ VAR AL AZ TR A TVANTEET, IP BFETITIT,
Project Manager & RTL 7 VAV BREEDOEHLHNLTHT 7 A TEET,

6-1. IPAROTERNT BEA T avEHRELES,
6-1-1.  Flow Navigator C [IP Catalog] #2U> 7L %7,
6-1-2. P I 7AVERBHFRLTHET,
6-1-3. P ZBINL T, FEH AR — A= RE RNy T T T A= a—HfERL THTTEEN (K] 28),
LA Search:
==
B2 b ame 1 \ersion Skatus License
ey
5 | [#-[5 Automotive & Industrial ~
Sk + BaselP
i'\ (= Basic Elements
& + Communication & Mebworking
= + Debug & Werification
= + Digital Signal Processing
+-[ FPGA Features and Design
#- [ Math Functions
— Memaries & Storage Elements
| = FIFOs
p| ~{F Fifo Generator £.1 Production
Memary Interface Generators
i . raduckion
% i iF MIG 3.4 Product
AR RAMs & ROMs
e + Standard Bus Interfaces
@ = Video & Image Processing
ﬂ= Image Characterization 1.0 Production Purchase
- 4F Image Edae Enhancement 1.0 Production Purchase b
4 b=
Dk ails
Mame: Fifo Generator 25
Wersion: 6.1
Description: Rew 1. The FIFD Generator is a first-ingfirst-out memory gueue, It supports common or
independent readfwrite clock domains, fixed and programmable Full and empty Flags,
handshaking signals, and selectable memory types, The FIFO Generator also supporks
parameterizable width and depth, including support for asymmetric read and write port
widths, I
& Device ¥ | &, Project Summary % | 1F IP Catalog = 4 b B
28 : IP A20Y5 DEFER
34 japan.xilinx.com £ XILINX,



PlanAhead V2 b7 Fa—+1)F7I RTLTHA > & CORE Generator R L71= IP DER

6-1-4. —F T [Details] 74— /VRIZIFTERIRL 7= IP OFFEMNERSIET, T 74V TiL, BIRLIZT 8
A A FTREZ S TP DI INFRENFE T,

.—I: b
AE : TXTCO IP 23/~ 795IZ1E, [Hide non production IP] (ir&‘\ |) & [Hide incompatible IP] (& )Y —

NoRi— KA EE0E 2 F3, LT TP YRR 73 HIZiE. [Group by Category] 7/ —/L /73—
RETURZET,

6-1-5. —& LD [Search] 7—/VRIZ fir EATILET,
6-1-6. [FIR Compiler IP] ZE&{R L, [Data Sheet] "4 ( {ﬂ) IV LFET,

6-1-7. LI 2LT =S —pFrahEd, MiBLl7bH, PDFZMUET,

6-1-8. [Search] 74— /VR&EZUTIZLIZE, A0l YA RBEFRLET,
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IP DARZIAXE LAV RE S T—23Y FE 7

7-1. BHHNER IPF#HRITARLET,

[Hide incompatible IP] >/ —/L/3— 7RA > ( §.\: ) &2V L, IP 74/V4 @ [Math Functions] Z#/~KL

7-1-1.
i‘a—o
7-1-2.  [Math Functions] — [Adders & Subtracters] 74/ % % JEERF RLET,
7-1-3.  [Adder Subtracter] &% 7 /L7 Vw273 5&, [Customize IP] 2= RRETINET,
ZAUZEY, CORE Generator > —/VHNEEISHL, BEHRLTC TP DAAS VAR A2 B —T A APFIRE
NWET, FRENDAH—T 2A AL P I LS TRV ET (14 29),
% Adder Subtracter
View
- = giciP Adder Subtracter o
Cormpanent Name Ic_addsub_vll_ﬂ_tl
Implerent wsing Fabric N R
& Tnput Type |sigr v
e E—
A Tnput Width [15 | Range: 2..256
B Input Width \'ié | Range: 2.2
i —
Output Width 18 |Range:18.10
Latency Configuration [Manual | Latency |1 | Range: 0..258
[ Constant Input Constant Value [ooooooooo00000000D | Bin)
Control
Clock Enable (CE)
[ carry In (C_INY Carry Out (C_oUT) Borrow In/Out Sense }Actﬁmiiij
[ Synchronous Clear (SCLR)
[ Synchronous Set (SSET)
[ Synchronous Init (SINIT) Init Yalue %D - 7j' (Hex)
[ Bypass Eypass Sense ‘fﬁ:ﬂeﬂiJ
Synchronous Set and Clear (Reset) Priority %BESE( OE@
Synchronous Contrals and Clock Enable(CE) Priority isyﬂ: Ovem@
Bypass and Clock Enable(CE) Priority @@u
Power-on Reset [nit Value e (Hex)
29 : CORE Generator #{#fL71= IP DARZTAX
7-1-4.  [B Input Width] 7 r— /LK% 18 ICLE 9,
7-1-5. [Generate] #27V 7L %7,
[Generate] RZ %77 L= &DEIEIL, PlanAhead 7>5 CORE Generator Z#CE)L7-3;& L. CORE
Generator ZAX L RT7 0 TIITUIG A TRRVET, AZ U RT7ay ©—ROE;4 | CORE Generator
IXEEHIC XST ZEBL T IP 27 25U £7, PlanAhead />DEBILIIGE, S B BIHIICITE
TSRO DT, AR EFATT DRI RTL TA7 2 RS v m— L) 7 Fal—var i
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RTL ¥H4 > & CORE Generator Z{#A L 1= IP D4R

DTEET, IP OIS THEITTEET, THAOEMEFETTOHEIE, £ 1P 2AHENN

(B RRSILETS
7-2. MEHRIPEARIVII—FET,
. e R .
7-2-1.  [Sources] E'=—"C [Collapse All] R¥> (=22 ) 27U w I LT, IP 74NV F ZEERET,
7-2-2. P27 D c_addsub_v11_0_0 ZEEHL £,
7-2-3.  c_addsub_v11_0_0.veo 77 (/L %X 7 V7V F %L, RTL Editor TEDAL AR T —ay T
T —MRFRSIVET (12 30),
Sources 0O X :D P RN AR NN R S RN E R R E TR E AR ST ARAETFEANARTS IR N | A
C’\ :XJJ i‘iﬂJ I& o? E|E,4‘L" E 29 4/ The following mist be inserted into your Verilog f£i!
- - - E¥ an /7 core to be instantiated. Change the instance name at
M= @ WLy et W31 4/ (in parentheses) to your own fignal names.
= Design.Sources 4 am | 52
@ erilog (37) Ll — Begin Cut here for INSTANTIATION Templat
: _: :;EL)(?) &34 c_addsub_wll 0 0 YourInstanceName |
{F@ c_addsub_v11_0_0 C\pat fj 3 I Al
A F@ c_addsub_v11_0_0.xco CiiDat B &3 BBy 45 B8 (17 8 0]
[ 5@ c_addsub_w11_0_0_xmdf kel b 4 ¥ -elkielk),
Bi#® c_addsub_v11 0_0O.veo & 38 -cefcel,
: 2@ coregen.log 7|39 -2(3)): 4/ Bus [17 : 0]
() Tk (4) ol a0
=I-[= Constraints (1) — |41 // IN3T_TAG END ------ End INSTANTIATION Tenplate -----
+- [ conskrs_1 laz
g 43 /) You must compile the wrapper file c_addsub wll 0_0.s
44 /4 the core, c_addsub_wvll 0_0. When compiling the wrapp
45 /4 reference the XilinwCorelib Werilog simulation libri.,
< >
< #[E| E Project Summary X | & c_addsub_w11_0_O.veo X 4 b B
30: MVREAVLI—13Y TUTL—FDRT
7-2-4. OO IHZ RTL Editor TT X ANMEIR L, [Copy] RALEI7VILET,
7-2-5. [Sources] E'=.—"C [Verilog] 74 /V ¥ & RBHFRLET,
7-2-6. A/a—)L XL LT top.v 77 ANEL T NIV I L, EDT 7AW RTL Editor TRIZET, 771V
DO—F T ® endmodule 7HFAMD FHIETAZE—/L X7 LET,
7-2-7.  endmodule D < EDTTEIEIRL, [Paste] RF - Z7Vy 7 LET,
7-2-8. T 7L —ND YourlnstanceName % my_adder |22 HL F 7 (1¥] 31),
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@) 443 £ UTMI Interface -
444 .phy_clk_pad ii{ph¥ clk pad 1 i), .phy¥_rst pad o
wh 445 .Datalut_pad o(latalut pad 1 o), .TxWValid pad o
W 4de LBxValid pad i(ExV¥Valid pad 1 i), .Bxdctiwe_pad :
H 447 .Dataln pad i(Dataln pad 1 i), .Xcwielect _pad o
o | 248 SuspendM pad o(3uspendM pad 1 o temp), .Linelt:
b 449 .OpMode_pad o(0pMode _pad 1 o temp), .usb wbus p:
=[] 450 .VControl Load pad o(¥Control Load pad 1 o), .WI(
_ﬁ 451 1:
% 452
453 c_addsub_wll 0 0 my adder |
d} 454 afa), A Bus [id : 0]
o) 455 hib), A Bus [17 @ 0]
— 456 .clkiclk) ,
4| 457 .ceicel,
¥ |ass .8(3)): /¢ Bus [17 : 0]
459
460 endmodule v
4 | *
E Project Summary ¥ | g c_addsub_w1l_0_O.wveo ¥ | w8 bopy * X |

31:IPDAVREVY T—23aY

7-2-9. ok DFR—NEZRZBEZED cpuClk 7y /{5 52 HTHRICERLET (X 32),

455

456

457 c_addsub w1l 0 0 wy addr |

455 .ala), /¢ Bus [1d : 0]

453 .biby, 47 Bus [1587 : ]

4a0 .clkicpuClk) ,

461 .celcel,

462 2081y S Bus [187 @ 0f

463

4dfd

465 endmodule

466

£

E] Find:|a, b, ce s (&) Find Mext (2 Find Previous [=] H

G Device > | B Project Summary > | we bopuy 3 55 c_addsub_w11l 01

32 :cpuClk YAy IETEFEAT HLIIC ck EBEERE

7-2-10. top.v 77 A ND—F LFTAI/a— /L L, TV a—/L R—NEFRIZIP R —h (a, b, ce, s) ZEMLET
(41 33),
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RTL ¥H4 > & CORE Generator Z{#A L 1= IP D4R

6>l ¥ & X §F @ 4

ingheaditestcasesiPlanahead_Tutorial\Projectsiproject_cpu_hdhproject_cpu_hdl.srcshsources_1importsihdlitop.

B i i i s 7|
49 module top |

a0
Al
52
53
54
55
56
57
58
59
=0
6l
6a
63
a4
65
<141
67
6
6o
70
71
TE

Q Find:| a, b, ce, s

I:

£

cpuClk, whClk, ushClk, ££tClk,
reset,

TILED REFCLE_PAD N_IN, TILEQ BEFCLE PAD_P_IN, TILEl REFCLE PAD N IN, TI
TILEZ_REFCLE_PAD N_IN, TILEZ REFCLK_FAD_P_IN, TILEZ_REFCLE_PAD N IN, TI
GTPREESET IN, TILEQ PLLLEDET OUT, TILEl PLLLEDET OUT, TILEZ PLLLEDET OUT

BXN_IN, BXP_IN, T:N_OUT, TXP_OUT,

phy clk_pad 0 i, phy_rat_pad 0_o,

Datalut pad 0 o, T<Valid pad 0 o, TxReady pad 0 i,
BxWValid pad 0 i, Bxéctiwe_pad 0_i, BFxError_pad 0 1,
DatalIn pad 0 i, Xovielect_pad 0_o, Termiel pad 0 o,
JuspendM pad 0 o, Linel3tate pad 0 i,
OpMode_pad 0 o, ush_wbus_pad 0_i,

WControl_Load pad 0_o, ¥Control pad 0_o, Vitatus pad 0_i,

phy_clk_pad 1 i, phy_rst pad 1 o,

Datalut_pad 1 o, TValid pad 1 o, TxReady pad 1 1,
FxWValid pad 1_1i, Bxéctiwe_pad 1 i, FxError_pad 1 1,
Dataln pad 1_i, Xcvielect_pad 1 o, Termiel pad 1_o,
JuspendM pad 1_o, Line3tate_pad 1 i,

OpMode_pad 1_o, ush_vbus_pad 1 i,

¥Control_Load pad 1 o, ¥WControl _pad 1 o, Vitatus pad_ 1_i,
orlz00_clmode, orlzZ00_pic_ints, orlZ00_pm out, a, b, ce, sl

& Device > | E Project Summary > | w8 bopy % | g c_addsub w1l 0 O.ven

33:JBERLARL EZ2—ILDR—k YR IP R—rZIEN

7-2-11. top.v 77 A /L THULWR—FEEERLET, IROTXFANBILET (X 34),

E

W JscratchilocalBuilds fplanshead 12 2 ftestcases/Plandhead_TutorialfProjects/project_cpu_hdl/project_cpu_hdl srcsfsources_1fimport
OpMode_pad_1_o, usb_vhus_pad_1_1,

WControl_Load_pad_1_o, YControl_pad_1_o, Witatus_pad_1 1,
orl2o0_cimode, orl200_pic_ints, orl200_pm_out,

a, b, ce, s

Il & & X uf i) 4

&8
&9
70
71
720
73
74
75
76
7
78
79
80
&1
82
83

4

5 T
¢ addr pads

input [14:0] a;
input [17:0] h;
input ce;

output [17:0] s;

¢ clock znd reser pads

input cpuClk, whClk, ushClk, TFECTK;
input reset;

34 :top.v Z7MILTD IP R—+DEE

7-2-12. top.v 77 AT, K 34 LRICEDIZ725133TY,

&2 XILINX.
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7-2-13. #7 TX R E %IV LT top.yv 77 ANEU BERAEZRAET 2EI0FRb5 [Yes] 27V
&Li‘j_o

7-2-14. 27D X KRB %IV 7L T VEO 7o 7L —h 774V EZFAC £,

7-2-15. X7 D X KA %IV 7L TIP hZuas % E9,
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1P D ERL FIE 8

8-1. IPZAEmL., BB TEOAODYIEHELES .

8-1-1. [Sources] £'=—C c_addsub_Vxx_x.xco 771 /V%& 4571V [Generate IP] Z 3R L £9°, IP 235 %
SNAHETERHLITEIN,
IP £k #% 13, RTL YA %27 o7 7 — b D0 ERHET,

8-1-2. DN F—d [Reload] Vo 7%V 7L F 1,

RTL Design - rtl_1 - = JEEff784-3 (active)
@ FETL Design is out of date. Design sources modified. Eeload

35:RTL THA U DEHRHAH

8-1-3. [RTL Netlist] £’ =—"C my_adder &= — /L& RBIHERL T, BIRLET,

A%E: [RTL Netlist] E=2—"T7 Fv7 Ry ADT A2 93K RSH725, [Elaboration Messages] B = —%
Rl 77 AR > T2 —%F =y /L ET, IP 5 [RTL Netlist] 2 — IR RSNDHET
[Elaborate] =1 TLE 9,

8-1-4. YV — )L R—=Ry ST 7 A==a—7»0 [Schematic] ZER L F97,

8-1-5. [Schematic] ¥ =—"TCAL AL L AEHR T NIV I LT, aovla BRERLET,

RTL Metlist a 0dog = ‘) ~
2 o
52 top .
(5 Mets (929) % rrey_aiclcler
| Primitives (11} 1<% BUZ
[&] cpuEngine for1200_tap) |
[ FftEngine (L Top) s ]
[@] mgtEngine (rmgtTop) %ﬁ b b 5 g
EREfy_adder (c_addsub_v11_0_0) ]
| Meks (530 ?’§ s EE
| Primitives (2) A% | T Clk
[@ BU2 {r_addsub_w11_0_0_c_addsub_w11_0_xskt_1}) 'CEF
[@] uskEnginen (usbf_fop) c_addsub w11 0 0 ¢ addsub w11 0 xst 1
- [G] usbEnginel (usbf_fop) ><
(- [@] whirbEngine {whb_conmax_top(dw=32, an=32,rf_addr=4'b @ coaddsub w1 00
A,
< | > < I >
£ sources | Timing Co.. B Physical €. 52 RTL Netlist| | @ Device x| E Project Summary X | 27 RTL Schematic 4 b B

36 : EERETO IP Oy DR

8-1-6. [Schematic] ¥ =—% MU F,
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8-1-7. [File] — [Exit] 227Uy /L E7, BHEELRIFTDNEINTFAD A B—INEREINTZE [No] 27V~
7L [OK] %2V LT PlanAhead Z AU £9~,

FEDH

ZOF2—R T TIE, /MEO RTL 7my =27 Af L T, PlanAhead @ RTL BAJE SARHTBRELIZ DV TRl
BLELT-, 22T, £7° RTL "By =2 MAERL, RTL ¥—A& RTL Editor Z#Ei8 L L7, RTL 7 A
YERTTR—var L, RETHERE A TERRL £ LT, MRATHEREIZIZ, RTL noy ZBEJE, RTL R, moy s
AT ORFE, RTL VY — A A B L RTL DRC OFEITRENEENET, ZOdL, WAV TAD 1P HH
07 Z MR L NIDINEER TP 2T 2 NAZ AR, ALV AR == L TA T YA ML ELTZ,
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