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F 7 arORANEGENTWADITTIIHVEEAD T, Z TEIIZE N,

ZDF 2—hRIT7 @ HEZL, PlanAhead > — L& L7= RTL BEREBIOMENT 7 o AZ W CTHEET AL
WZHVET,

YIRS I T7EHR

PlanAhead ¥ —/L1Z. ISE Design Suite Y7 "7 =7 &2 AL A—/LTHEA L A—/LENFET, Fa—R N T ILE2Ih
MAHRENT, PlanAhead Y — L BNEBEN CTEXH), Fa—hRIT IV THAL T—EZRAL AR— )LEN TWDNETERL
TLEEE,

AL A=V FNEIZ DT, http://japan.xilinx.com/support/documentation/sw_manuals/xilinx13_4/iil.pdf (Z&
%[ISE Design Suite : /> AN—/LEBLUNTA LA HAR] (UGT98) 2B L TIZEWY,

N—FDOTT7EH

KILF /NA AT PlanAhead Y — /L&l i3 5121%, 2GB LL > RAM MRS E S, Z0F 2—R T LTI,
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& XILINX. Fa—FJTIL FHALDEEH

Fa—kJ)T7IL THADEREA

ZOF 2—hRIT IV HERAEIND/ NIDOY T v TP A 021, Verilog & VHDL 24t RTL T A V—AD
Yo bEGENET, VHDL Y —A%, D VHDL 747 VG EFNTCWET, ZOF 2—h 7L THEAT5
TP AT xcbVIXTEt T NAREH—7 o MILTBY, IROLDONEG ENTWET,

e RISC 7m&vi
o BELLFFT
o FTAHEYh T —/3—

e USBAR—FEYz2—/L2D

Fa—k)TIL THAY T7A4ILDTALIRM)
KDY A D35, PlanAhead_Tutorial.zip 7 7 A /V&Z 7o a—RLET,

http://japan.xilinx.com/support/documentation/dt_planahead_planaheadl3—4 tutorials.htm
LXIABMEDSHDT AL VNN ZIP 7 7 AN E R L ET,
RIS H72 PlanAhead_Tutorial 7 —4 5 4L 7 kIE, ZOF 22—~ 7L Tld <Extract Dir> EFEi L TOET,

Fa2—RNTLOY LTI FHA F—=R 3 F a— N T AETHICEREINET, Fa—NTIIAEETTLLE
IXEIZFELTRIZ L O PlanAhead_Tutorial & —# %2t — L TRWTLZEW,
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FIE1: IR RIL 7O oD ER

PlanAhead > —/VCliL, TV AL 7a—D BRI Lo T, SESFREAAT D70l = 7 e B T& %4, RTL V
— AU, BIF, BRAT. Bk, AT VAT —ay Bk T ANVAERBO 70y =7 N BT 5720 I T
%ij—o

PlanAhead *Y— )L D#Z &)

PlanAhead ¥ — /L& EEI L £9,

o  Windows D#54 . Xilinx PlanAhead 13.4 OF AV by T AL Z X T NNI) 7G50 [AF—K] — [T as
Z 2] — [Xilinx ISE Design Suite 13.4] — [PlanAhead] — [PlanAhead] #27J> 2L %9,

e Linux ®#A X, <Extract_Dir>/PlanAhead_Tutorial/ Tutorial_Created_Data T L7 IZENL | planAhead]
EANLET,

PlanAhead ¥ —/L® Getting Started ~X— 2 BHEE9,

& XILINX
- .
Getting Started Documentation
/j Create New Project < {I Release Notes Guide
= Mew Project Wizard will guide you through the process of selecting |?: Information about installation and new IDS features in this release.
\ - design sources and a target device for a new project.
L—

= Open Project User Guide
Ae

Open any previously created project. Maore detailed info on PlanAhead commands, dialogs, and buttons,

PlanAhead Tutorials

Invaluable for first time users or to try new features.

T Open Recent Project ) Methodology Guides

% Open one of the most recently used projects. m Further assistance adopting PlanAhead flows.
Open Example Project
Open one of the tutorial projects.

X 1 : Getting Started R—

PlanAhead > —/L® Getting Started ~2— 2%, 70V V7 EBWEY  (ERR LY. RE o A MNfER+T 3
INEFNTNET,
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#3 RTL 7O DERK

L. ROTALIRINZHS RTL V—A 77 A% L Tproject_rtl | LWV A RTOFHBL 7 0 = 7 NARR L £7,

{Extract_Dir>/PlanAhead_Tutorial/Sources/hdl
Getting Started ~X—37® [Create New Project] £\ W)U 2% 707U F9,
3. [Create a New PlanAhead Project] ~—3"C [Next] 227Uy 7L E7,

[New Project] #A 71/ R AD [Project Name] ~2— 23 BHEE9,

, ‘

Project Name
Enter a name for your project and specify a directory where the project data files will be stored g\

Project name:  project_rtl

Project location: C:\planAhead_install\PlanAhead_Tutorial\Tutorial_Created_Data
i

Create Project Subdirectory
Project will be created at: C:\planAhead_install\PlanAhead_Tutorial\Tutorial_Created Data\project_rtl

J

2: FLWITOS IR DA S

4. [Project name] IZlproject_rtl ] & ASILFET,

5. [Project location] |Z <Extract_Dir>¥PlanAhead_Tutorial¥Tutorial_Created_Data T 4L 7 )& 4R L T, [Next] 27

Uo7 LUET,
[Design Source] X —UNERENET,

RTL THAVE LV IP DERKF1—K)TIL japan.xilinx.com
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FE 1: 73R RTL 7O

s

v

JDYERR

|| Design Source
Specify the type of sources for your design. You can start with RTL or a synthesized EDIF. é.'?\_‘ﬁ

@ Specify RTL Sources
You will be able to run RTL analysis, synthesis, post-synthesis design analysis, planning and implementation.

[7] Import settings and sources from XST or Synplify project
() Specify synthesized (EDIF or NGC) netlist
You will be able to run post-synthesis design analysis, planning, and implementation.
Enable Partial Reconfiguration

() Create an IO Planning Project
Do not specify design sources. You will be able to do port assignment and verification.

) Import ISE Place & Route results
You will be able to do post-implementation analysis of your design.

() Import ISE Broject
Create a PlanAhead project from an ISE project file.

[ < Back H Next > | Finish [ Cancel ]

3 : New Project D45 —FK : THAL Y—ADIEE

6. [Specify RTL Sources] 412U, [Next] 27Uy 7L FE 7,

[Add Sources]

N URERSNET,

r |
EEER e

Specify HDL and netlist files, or directories containing HDL and netlist files, to add to your project.
Create a new source file on disk and add it to your project. You can also add and create sources

=

Name Library  HDL Source for Location

bftLib bftLib - Synthesis & Simulation - C:\planAhead_install\PlanAhez
0r1200 work « Synthesis & Simulation » C:\planAhead_install\PlanAhez
usbf work Synthesis & Simulation ~ C:\planAhead_install\PlanAhez
whb_conmax work Synthesis & Simulation ~ C:\planAhead_install\PlanAhez _
async_fifo.v work Synthesis & Simulation - C:\planAhead_install\PlanAhez =
bft.vhdl work Synthesis & Simulation ~ C:\planAhead_install\PlanAhez
bft_tb.v work Simulation only C:\planAhead_install\PlanAhez
fftTop.v work Synthesis & Simulation ~ C:\planAhead_install\PlanAhez
FifoBuffer.v work Synthesis & Simulation ~ C:\planAhead_install\PlanAhez
frame_check.v work Synthesis & Simulation ~ C:\planAhead_install\PlanAhez
frame_gen.v Synthesis & Simulation ~ C:\planAhead_install\PlanAhez _

it nerelle canrea e ceenel 1 Crsmblmmin @ Cimemdadine CinlanAhaad inc+allDlzanAhaz

» O

== I = T R R T R N

4 4 4 4 4 44 4

~HPEeEGEEDIEY

Add Files.. | | Add Directories... | [ CreateFile...

[] Scan and Add RTL Include Files into Project
Copy Sources into Project
Add Sources from Subdirectories

<ok

& 4 : New Project 94 —FK : THAL Y—XDIEM

RTL FHAVELL P OERF1—FITIL Japan.xilinx.com
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TA4LIOR)E IV T7AILDEM
1. [Add Directories] Z2ZVU~>Z L. <Extract Dir>/PlanAhead_Tutorial/Sources/hdl ZZME 1 . bftLib, or1200. usbf,
FBEO wh_conmax T AL 7N EZBIILET,

2. [Add Files] 227V <Extract Dir>/PlanAhead Tutorial/Sources/hdl T AL 7 N ZH L TR REINTWDHY
— A T AN NTEINLT (Ctrl + A F—), [OK] 22V LET,

3. ROF vl Ry ANRA AT e o TNDZLE R LET,
. [Copy Sources into Project]
e [Add Sources from Subdirectories]
4. bftLib 74V — [Library] T [work] 227U 2 L, [bfiLib] LA L TIATFVEEELET,
5. bft_th.v ® [HDL Source for] TRay7*'Z A=a—»5 [Simulation only] 23R L F£7°,
6. 4 EZDN—=V TOREVFRLC THLZEZMERL [Next] 27Uy 7L ET,
[Add Existing IP] X—U R R RSNET,
7. [Next] Z7V>y7L %7,
[Add Constraints] <X —YNERSNET,

SR B - W
Add Constraints (optional)
Specify o create UCE constraint fies for physical and timing constraints. I there are mulliple files f{l
then please choose tha target, which i where all of the constraints created by Flanahead will be

Corstraint File  Target  Locetion
top.uct a Cr\planAhead_installPlanshead_Tutoral\Sources

G

) Cogy Constraints info Project

<pock | heas | Cancel

5: 7O T HIMIBMTBHET7AILDER

RTL THAUH IV IP DERFa1—F)TIL japan.xilinx.com 9
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FIE 1: 8 RTL TOP DR
-
HHFT7AILDIEM
1. [Add Files] 227Uy 7L, ROT 7 A VEEIRLET,
<{Extract_Dir>/PlanAhead_Tutorial/Sources/top.ucf
2. [OK] &2V %7,
3. [Copy Sources into Project] 23412725 TWAMNEIDEZRL . [Next] 227U 7L F1,
[Default Part] ~—YNERRSNET,
| Default Part
Choose a default Xilinx part for your project. This can be changed later.
Filter
Product Category Package
Family Speed Grade
Sub-Family Temp Grade
Search: |Q' |
Device I/O Pin Count  Available I0Bs  LUT Elements  FlipFlops  Block RAMs
i xc7vx415tffg1927-3 1927 594 257600 515200 880 -
i xc7wdBstffglls7-1 fuis7 fse4 303600 607200  fi030 |
i xcTvx485tfgl157-2 1157 303600 607200 1030
0 xC7vd85tffg1157-2L 1157 303600 607200 1030
@ xC7Vd85tffg1157-3 1157 303600 607200 1030
0 xc7v85tffg1158-1 1158 303600 607200 1030
§ xc7v85tffg1158-2 1158 303600 607200 1030
§ xC7ved85tffgl158-2L 1158 303600 607200 1030
§ xcPd85tffgl158-3 1158 303600 607200 1030
0 xcPod85tffgl761-1 1761 303600 607200 1030
& TcMSStFFGl?ﬁl—Z 1761 303600 607200 1030
« "
| <Back || Net> J Fnisn | [ cancel |
6 : New Project "9 ¥ —FK : TI4ILE T/IAA RADEIR
RTL THAUBE LV IP DERBF1—FITIL japan.xilinx.com 10
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FIA+ILE TINARDFEIR

1. [Filter] 74—/VR® [Family] 7 /W47 A=a—7»5 [Virtex6] 28R £3°, UAMIIE Virtex®-6 7 /3A
AD I INFRINADINZRVET,

2. [Sub-Family] 7V #D A=a—m5 [Virtex6 LXT] 238N L E4, YAMIIE Virtex—6 LXT T /34 ADH)

FTRENDIDTZ2DFET,
3. [Search] 74—/ RIZI75t] E AFILET, 75t TS AR ARSET,

|| Default Part
Choose a default Xilinx part for your project. This can be changed later.

Filter

Product Category Package
Eamily Speed Grade
Sub-Family Temp Grade

Search: Ci- 75t ' (6 matches)

Device I/O Pin Count  Available I0Bs  LUT Elements  FlipFlops  Block RAMSs

@ xebvhx75tf484-1 484 240 46560 93120 156
i xcEvhT5tT484-2 484 240 46560 93120 156
@ xcovh75tf484-3 484 240 46560 93120 156
i xcbvhx75HT784-1 784 360 46560 93120 156
@ xcovhx7StT784-2 784 360 46560 93120 156

i Xc6VhT5t784-3

| <Back | Next> | FEinish | | cancel |

X 7:773)BEUTIAHILE T/IAA AMER

4. XcOVIXTHt784-3 T /NA A%ERL | [Next] #7Vv7LFET,
5. Y~UZHER L5, [Finish] #7Uy 7L %9,
PlanAhead EzEE3 BT,

RTL FHAVELL P OERF1—FITIL Japan.xilinx.com
UG675 (v 13.4) 2012 4 1 A 16 B
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!A XIL'NX: FIE 2 : [Sources] Ea—¢,TFHFAM ITTF44—D{FER

FI|IE 2 : [Sources] Ea—&,TFHFRAN I T45%—D{EH

PlanAhead Y —/L1Z1%, Verilog, VHDL, NGC JERDOa7 R £ 7 7 ANV IERO T A V—AZ BT
ZFET, ZTNHDT7AVIE, [Sources] B2 —{IH SN TRREINET, GFENDITFAN =5 4 X4 —ZHHL T
RTL YV —AZVERE-IFE R LET,

[Sources] Ea—&7AS TN 47 DIERR

1. [Project Summary] DFREMRL T, 7 F A DEBRIUTIEE TRRSNDHFRITHE A THEET,

2. [Sources] ¥ a—% MR LE7,

3. TIHNNTY—RAOBEBNERINET, TOBRBEMRTDIZIL, TT7ARLE () i~ A5 5 )
Vw7 UTC, BB O R/ FERRE YL £,

g
#

Sources .
QA= Wy 3

=& Design Sources (6]

-5 Verilog

2@ top (top.y) (6)

@ icon (mgtTop.v)

@ ila (mgtTop.v)

@ shared_vio (mgtTop.v)

= Constraints (1]

-5 Simulation Sources (6]

Hierarchy | Libraries | Compile Order

<4 Sources | ' Templates

8:V—XEEDERT

RTL THAVUELIVNIP DERMF1—FITIL japan.xilinx.com 12
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i* X"_l NX: FIE 2 : [Sources] Ea—&TH AN IT43—DEA

4. [Librareis] # 7 %2> . [Search] 74—/ /VRiZTtime] & ASIL T (FREINTWRWEA 1T [Show Search]

Y — )V 3—%2Vw7) [Design Sources] &7 (/L% —L% T, timescale.v Z3&4R L, [Source File Properties] &=

— 77 ANVDIERE TR L ET, [Type] T [Verilog Header] (ZZ8E L. [Apply] Z#27VU> 27 L%, [Show Search]

RE ) — LT, Y —ARRDORRIZEVET,

Sources - [ o *
QT = g [
Search: | L time (1 match)

=& Design Sources (90)
=& Verilog (83)

Eﬁ wiork (83)
g T Wtimescale.v

Hierarchy Compile Order |

4. Sources | © Templates |

oy
*

Source File Properties - O

« = P3|

e timescale.v

Location: C:\planAhead_install\Flan# B!
Type: Verilog hat

Library: work hdt i
Size: 1.6 Kb e
Modified: 9/26/11 10:09:20 AM

Copied To: project_rtl.srcs\sources_1}
Copied From: C:\planAhead_install\FlanA
Copied On: a/26/11 10:09:20 AM il
4 | 1 | b @

9 : [Source File Properties] E 21—

RTL FHAVELL P OERF1—FITIL Japan.xilinx.com
UG675 (v 13.4) 2012 4 1 A 16 B
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FIE 2 : [Sources] Ea—¢THRN TT48—DEHA

bftLib VHDL 547 35" DHEER

1. [Sources] B'=—T [Sources] #7 %27y 7L . ZDOWHWD [Libraries] Z 7 %7V LEd, V—3—ZH BT

NCEAEERICTIRIEHL T, FRENTNDY—R T7 A& BRdKLET,
2. VHDL 74 /WZ —ORIZHH T TAGE S (1) 27Uy 7L T, TANE —DFafEB L £7,

3. bftLib 74 /¥ —HBEEAL. ROT 7 AN EGEENTWDZEEMERLET,

Sources

A <2 weY|E

O

g,

=0 Design Sources [20)

-5 Verilog (82)

[ Verilog Header (1)

== VHDL (7)

=i bftLib (&)

-~ @ core_transform.vhdl
i = bft_package.vhdl
-~ & round_4.vhdl
-~ @ round_3.vhdl
-~ @ round_2.vhdl
-~ = round_1.vhdl
-l work (1)

== Constraints (1)

H-m constrs_1

= Simulation-Only Sources (1)
B0 sim_1 (1)

Hierarchy Compile Order |

£ Sources | 7 Templates |

X 10 : VHDL 473" DR

RTL THAVBLUVIP DERKF1—KITIL

japan.xilinx.com
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&‘ X"_l Nxf FIE 2 : [Sources] Ea—&TH AN IT43—DEA

U2alb—23r V=R T7LIILDHEF

1. [Sources] ' =—C [Libraries] #7 %2V, [Simulation Only Sources] 7 #/L% —C [Verilog] — [work]
TN —HEERLUET,

2. [Unreferenced] 74V —%JBET5L, bt th.v V—A 77 ANy = VMERRIFICS 22— a B I

BRESIV TV EDHER TEE T,

3. bftth.v N2l —3g0 V=D FICVARSINTOARWESIIRKEL., 774524 27Y>»27 LT [Move to
Simulation Sources] 27U 7L %7,

ZD 7 7AVE [Simulation-Only Sources] 74 /V% —®D FIZGoONET EOFIETIOT7A N2 32
L—ar D L7 7 ANVICERETDHEB R T 7 ATV ET),

Sources - O a =
Az waE

=57 Design Sources (90)

-5 Verilog (82)
-5 Verilog Header (1)
- VHDL (7)
=+l Constraints (1)
= constrs_1
== Simulation-Only Sources (1)
EhE sim_1 (1)

= verilog (1)

=l work (1)
=+ Unreferenced (1)
L@ e

Hierarchy Compile Order |

\é’a Sources L'? Templates ‘

1M1: 22— avERDY—RERTE

RTL FHAVELL P OERF1—FITIL Japan.xilinx.com
UG675 (v 13.4) 2012 4 1 A 16 B
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&‘ X"_l Nxf FIE 2 : [Sources] Ea—&,TFAN ITTF44—D{ER

[Sources] Ea—NIaATUKREHERR

1. [Sources] E=—T VHDL Y —Z®D 1 D& EIRLET,

2. FHZUvZL . [Sources] Ea—DRy T T 7 Ama—TEIN VAU RNFIRIIVDONIERL TATZE
W, YT T T ERER T HITIE Ese F—&HLET,

THERAN ITA2—%FALTY—R T7MILDORNBEERT

1. [Sources] E=—T VHDL Y—A& 77ANVD 1 DX T NIV I L THFAN =57 4Z—ThxE7,
2. TXAN T4 Z—THIUD I, ENVIRY T T o7 a<vw  RNRRINDIDHETRL THTLIEEN,
3. [Find in Files] Ry 77 7 A==2—%27U>»7 L. [Find in Files] # A7 02 Ry A% f&FE T,

F - [e— ™
f€] Find in Files “. i )
Eind what:
clk ||
Options
[7] Match case

[~] Match whole word
[[] Use:

@ Regular Expressions Wildcards

Scope

[¥] Enabled design sources (90)

Constraints (1)

Open in a new tab

12: D7MILNDIERE

4. Telk]EAALT [Find] 227Uy 27 LES MRBREHUT D0 EINDHERAY B — U NEIRENTD [Yes] 27Uy
ZJLET),

[Find in Files] ¥ =.—2% PlanAhead BBz D FE[IZHDAYE—Y TR REINET,

RTL THAUH IV IP DERFa1—F)TIL japan.xilinx.com 16
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i* X"_I NX? FIE 2 : [Sources] Ea—&TH AN IT43—DEA

5. [Find in Files] E2—TT 4L 27 NZRBEAL. clk Z2& T3 D 1 DZEIRTDHE, TDT77ANNTFAN =5
S4B —TEREINFET,

Sources —Oag = [ZProject Summary x]@h round_4.vhdl X]@wh_conmax_arh.v x] Og x
a %| 2 Eﬂ || ial\Tutorial_Created_Data\project_rtl\project_rtl.srcs\sources_1\importsihdl\wb_conmax\wb_conmax_arb.v
=+ Design Sources (20) A ; %8 -
(=8 Verilog (82) = 97 module wb_conmax_arb(glk, rat, reqg, gnt, next);
E-ifl work (82) = | O e
-8« wh_conmax_defines.v Yo| 99 inpuc clk;
- s wh_conmax_pri_dec.v [z 100 input rat;
- e wh_conmax_pri_enc.vy Sliolinput  [7:0]  req:
@ B3 102 cunpu: (2:0)  quts
-8 » ushf_defines.v 3¢ |103 input next;
@ = usbf_cres.wv
@ = usbf_crcl6.v
-8 » 0r1200_defines.v
-8 » 0r1200_spram_64x24.v =
-8 pri200_spram_64x22.v
-8 e pr1200_spram_64x14.v ; @
-8 » pr1200_spram_512x20.v < || l= .
~@ e or1200_spram_2048:62_bwy [ | | 110parancter  [2:0]
1000 ok u 111 grant0 = 3'h0,
Hierarchy _ Compile Order | = grantl = 3'hl,
= &|113 grant? = 3'hZ,
é Sources | ¥ Templates 3114 grant3 = 3'h3,
Source File Properties —Oa % ﬂz Grﬂnzg = :'Eﬁ_l.
= grantS = 3'h5,
= @ R 117 granté = 3'hé,
@ whb_conmax_arb.v 118 grant7 = 3'h7;
113
Location: C:‘\plam’-\headf\nsta\l‘\PIamﬂ; 120
= (o 121
Type: Verilog 122
Library: work - 1237/
) 124
Size: 9.7 kb - 125 reg [2:0] Jtate, NERt_state; i
« i 3 @ 4 ‘ m b
Find in Files - 2400 occurrences of 'clk’ in 80 of 91 project files — O a =
Q= Found usages (2400 usages) -
= i C:\planAhead_install\PlanAhead_Tutorial\Tutorial_Created Data\project_rtl\project_rtl.srcs\sources_1\imports\hdl\wb_conmax\wb_conmax_arb.v (7 usag=—|
== (97 22) module wb_conmax_arb(clk, rst, req, gnt, next);
= 29, &) inputclk;

(174, 17) always@(posedge clk or posedge rst)

@ C:\planAhead_install\PlanAhead_Tutorial\Tutorial_Created_Data\project_rtl\project_rtl.srcs\sources_1\imports\hdl\orl 200\0r1200_defines.v (¥ usages)
127, 17) ][ Fixed OR1200_CLKDIV_x_SUPPORTED defines. Better description.

7, 42) J{ For WB:RISC 1:2 or 1:1, enable OR1200_CLKDIV_2_SUPPORTED

7. 16) " define OR1200_CLKDIV_2_SUPPORTED

(628, 18) ||” define OR1200_CLKDIV_4_SUPPORTED <

< " P@

| 2400 occurrences of 'clk’ in 80 of 91 project files % |

13 RHEFERDOERT

6. [Find in Files] E2—%FU ¥4,
7. FXAN 254X — T RTL 77 ANV DE T HFNENEUET,
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!A XIL'NX: FIE 2 : [Sources] Ea—¢,TFHFAM ITTF44—D{FER

R RTL V=R I7AIVDERETTL—bDAVR—b
PlanAhead 7 —/L "Gl HL\> Verilog £721E VHDL Y —2 77 A VAR TE T, SESEHVy /5L 0=
— MRS DEEF AV IR T T — e TR ICH 50N TEET,
1. Project Manager ® T ® Flow Navigator C [Add Sources] 27U 27 LF9,
2. Add Sources 4% —RT [Add or Create Design Sources] #4212 [Next] 7V 7 LFE9,
3. [Add or Create Design Sources] ~—3""C [Create File] #27V>7L %7,
[Create Source File] # A7 17 Ry ANERIIVET,

i N
E Create Source File ﬁ

| Create a new source file and add it to your project

File type, name & location

File type: 8 Verilog v
File name: | my_new_file
' File location: | & <Local to Projects -
|
[ oK ] [ Cancel

g

14 : [Create Source File] #4704 RyHI R

4. [File name] R Z7 A2 my_new file) AL, [OK] 227Uy 7 UEd,
5. [Add Sources] # A7 Ry AC [Finish] #7V>»27L %7,

[Define Modules] # A7 0 Ry ZANEET, DX AT 0T Ry ATIL, BV a—LEBIOZEOFR—
EEFTEET, [Cancell RFLZIV7LET, HLWAMKDOZ 74008 [Sources] E=— [Verilog] 74
N —D—F TIZYUARE LT,

6. [Sources] E'=—"C my_new file.v % 7 NIV 73 5L TFAN T 4H—TIDOT77A/VINBEET (ZD
T AN RS AITIX [Show Search] ¥ — L X —ZA# H),

[Sources] B 2—DH#{D [Templates] E2—DX 7 %7y 7L %9,

7.
8. [Verilog] 74 /W& —%ZEBHL. EDOLIeT T L—h ZATHMEAAREDTERL THvb, TDHHD 1 %
IR ET,

WD Verilog 72 7L —bD T 3 NAH —ZRLTWET,

RTL THAVUELIVNIP DERMF1—FITIL japan.xilinx.com 18
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&‘ X"_l Nxf FIE 2 : [Sources] Ea—&TH AN IT43—DEA

0
#

Templates — 0O
bl g

D\ [ ]

== Werilog

-- ) Dervice Primikive Instankiakion

Li__l-"l.-_.‘ Device Macro Instantiakion

---._I Kinkex-7

---._I Sparkan-&

---._I Wirkex-5

Lf_l--1.-—.' Wirkex-6

= RAM

- % Single Park RAM {BRAM_SINGLE_MACRO)

[Z Simple Dual Port RAM (ERAM_SDP_MACRO)

[Z True Dual Port RAM (BRAM_TDP_MACRO)

% Dual Clock FIFO (FIFS_DUALCLOCK_MACRO)

RN = richronous FIFG (FIFO_SYMC MACRO)

[F-= DSP45

[#-170 Yirkex-7

[ Simulation Conskrucks

-5 Synthesis Constructs

[#F-I=) Comman Construcks

-1 YHDL
-0 LICF
Preview
1 .
2/ FIFQ S¥YNC MACROD @ In order to incorporat:
35 Vearilog ;othe following instancd
4 s instance poin the body of the de:
557 declaration : (FIFD 5¥NC MACRD inst,
6 S codea ; parenthesis may be che
TS Poconnect this fumction
=R Poand outputs nust be oo
9
10 /¢ w————— Cut code below this line——-=
11
12 SfRTRO CUWRT MACTA: Croeeloratrenie B wee b T :
£ | >

& Sources . &' Templates

15 : [Templates] Ea—®DF>FL—k

9. TXAF =T 4X—THZUv 7L, [Insert Template] 227V 7L FT,
TrTL—bDTFAMIHILNY —R 77 A JUFRAISINET,

10. my_new file.v DE 2—DH T D X R %IV 7L TEHUET,

11. [Save Text Editor Changes] # A7 12 Ry 7 AT [Nol 227w 7L FEd,

12. [Sources] B'a— #7527V 7L ET,

RTL THAUH IV IP DERFa1—F)TIL japan.xilinx.com 19
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& XILINX. FIE 3 EAAET— S3aL—Sav DR

FIE3: EAAMET— o22L—3>DESTF

PlanAhead Y — /L IZiL, AV T ADI 2L —g0 V— L (ISim) OrYy 7 232 — 3V BRBENSHEESIN
TWET, ISim 1T, EAE T — 332 —var gz /307 L3z —a il TEEd, BEnfbe T —
aYyy lalb—raid, T AU BERICH, HBTY 2 — IH FETTAIEN TEET,

bft EPa—ILDEANAET7— 22l —2a EET
1. Flow Navigator < [Behavioral Simulation] 227U 27 L F9,

2. [Simulation Top Module Name] DZMRAR X %2771 T [bft_th] Zi&IRL, [OK] 227V 7L ET,
3. [Launch] Z2U>Z7L. ISim 2NEENT 205 H £,

-

&7 ISim (O.76xc) - [Defaultwcfg]

;l File Edit Wiew Simulation Window Layout Help
OFE|L4REX®|(v o @ QR
Instances and Pro... + O & X| Objects «+08x

mmg}m E] 3 Simulation Objects for bft_tb
| 8 Y Y Y Y

Instance and Process Name

i} bftth Object Name Value whOutputData[31:0]
{ glol |y wbDataFor.. 1 o error
(@ std_logic 1164 23 wbOutputD.. 0000000000000¢ whelk
(% std_logic_arith 1% error a . bitclk
(% std_logic_signed 1 wbClk 0 et
[ bftpackage 1B bftclk 0
l (9 vl types 1B reset o ! wbDal-aForInpul
- n ‘o wbWriteOut
il Ly wbDataForl.. 0 iy
[ 1} wbwriteOut © "o wbinputData[31:0]
2 wbinputDat.. 11111111111111 "¢ READ_PERIOD[31:0]
25 READ_PERL. 0000000000000¢ [ <] WRITE_PERIOD[31:0]
I 5§ WRITE_PERL.. 0000000000000
l

4 »
Is%lnstan...| Memory B

=| Console
U IUTIS( L), Imsarnce or_ oy auy armos rarsroroo P JUTy T VearmmmngT TTere sdam o TwT = T ar arirmietc Operdnd, e TeEsUTT Wi oE

E5].
at 30 ns(1), Instance /bft_tb/fuut/arnd4/\transformloop(5 ]Vctf : Warning: There is an "U'|"X'|"W'|'Z']"-" in an arithmetic operand, the result will be X'(es).
at 30 ns(1), Instance /bft_tbfuut/arnd4/\transformloop(5)\/ct/ : Warning: There is an 'U'|"X'|'W'|'Z'|'-" in an arithmetic operand, the result will be 'X'(es).
at 30 ns(1), Instance /bft_tb/uut/arnd4/\transformloop(6)\/ct/ : Warning: There is an 'U'|"X'|'W'|'Z'|'-" in an arithmetic operand, the result will be X'(es).
gt 30 ns(1), Instance /bft_tb/uut/arnd4/\transformloop(6)\/ct/ : Warning: There is an 'U'|"%'|'W'|'Z'|'-" in an arithmetic operand, the result will be X'(es).

(1), (\Vet/ )

(1), (7t )

- = Default.wcfg [x] ‘

-

at 30 ns Instance /bft_tbfuut/arnd4/\transformloop : Warning: There is an "U'|"X'|'W'|'Z'|"-" in an arithmetic operand, the result will be "X'(es).

Instance /bft_tb/uut/arnd4/\transformloop : Warning: There is an "U'|"<'|"W'|'Z']"-" in an arithmetic operand, the result will be "X'(es).

Sim Time: 1,000,000 ps

16 : EAMET7— 222l —23> D=6 ISim DRSS

4. ISim U4 R EACET, [Yes] 27Uy LET,

RTL THAVUELIVNIP DERMF1—FITIL japan.xilinx.com 20
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& XILINX. FIE 3 EAAET— S3aL—Sav DR

OAVINAIVIEDERTEERFERY—RADTARIT—T )L

PlanAhead > —/ L Cid, HEIRJICRY 7 BV a— UNEEIREIL, I SAVIEIZY — A 77 AVIRERSIVET,
b B 2= F =P =P ETHIELTEET, T VA TUEDRN T 7 A VITB I E X T TT ¢
AT —T NI TEET,

1. [Sources] ¥'=—T [Hierarchy] Z#7 % 27U 7L top 74/VZ —ZJEBIL T mgtEngine 28R L F9, H27V»
71, [Set as Top] Z7Uv 27 L%,

Sources —0a x
A= meB
-7 Design Sources (7)
-5 Verilog
-5 Verilog Header (1)
p (top.v
s mglEngme mgtTop m]tTnp
Engine - fitTop (ftTop.v)
cpuEngine - or1200_top crlz]] to)
whArbEngine - wh_conmax_top [
usbEngine0 - usbf_top (usbf_to
ustngmel - usbf_top (usbf_to;
& icon mjtTc|.
o (mgtTop.v)

@ shared_vio mjtTcp
) Constraints (1)
) Simulation Sources (7)

e v Ol

Hierarchy  Libraries | Compile Order

& Sources |V Templates

17 : [Sources] E 2—® [Hierarchy] 47 ThyT ED 21— /LFREIR

2. [Sources] E'=—"C [Compile Order] Z#7 % 7U 7 L, BB —A 77 ANEHERL, Ly TP 2—
JNZEESNW TV RANWVNBEFEINT v 7T —h SN TCWDBZEE R LET, 77 ANV EFEH T R—T VE T«
AT —7 )T HI2IE, 52V L T [Enable File] £721% [Disable File] Z®IRL E£9,

Sources -0 g x
AaTs Wt
=7 Design Sources (7) -

B o rocketio_wrapper_tile.v [work]

B o rocketio_wrapper.v [work]

o mgt_usrclk_source.v [work]

@ o frame_gen.v [work]

o frame_check.v [work]

# o mgtTop.v [work]

E-E Unreferenced (85)

8 o my_new_file.v [work]

-8 s wh_conmax_defines.v [work]

-4 o wh_conmax_pri_dec.v [work]
@ » wh_conmax_pri_enc.v [work]

-8 = wh_conmax_arb.v [work]

-8 o ushf_defines.v [work]

-8 o ushf_cre5.v [work]

48 e ysbf_crc1f.v [work]

48 o or1200_defines.v [work]

-8 0r1200_spram_64x24.v [work]

-8 o or1200_spram_64x22.v [work]

-8 o or1200_spram_64x14.v [work]

@8 e or1200_spram_512x20.v [work] -

< [T |r|§|

Hierarchy | Libraries | Compile Order

£b Sources | ¢ Templates

18: FUHEZLNI-Y—RADERT

3. [Hierarchy] #7 T top Zi®IRLE7, /27U 2L, [Set as Top] Z7/Vv I L&,

RTL THAVUELIVNIP DERMF1—FITIL japan.xilinx.com 21
UG675 (v 13.4) 2012 £ 1 B 16 H



http://japan.xilinx.com/�

& XILINX. FIE 4 : RTL FHAL DISHL—Sav LR

4. V—R T7ANBIOIL SANVIEFERT 7 F — RS9 9,

5. [Sources] E'=—"T#HZ7U> 7L [Hierarchy Update] 27U 7L %9, e BEINOREEFEHETEH T arn
3 OBAILEMERLET,

6. Esc F¥—ZHL T, arTFAs Ama—%F v LET,

F|E 4: RTL T HALDISRKRL—a R

PlanAhead ¥ —/LIZiZ, 70y 7hD RTL Y —Z 77 AN EaL 234 )LF% RTL =R —a MR aEn
TWET, L)L TT7—RFE A —UNFIREN, 7w/ T5E RTL 2—ROF 4B N RIS ET,
TIRL—var BN T 3258 RTL Ea—TrV v/ 7 V=7 OBRPNEE 510127203, RTL ayy”
P& 1T PERE A, fRNT CE 5012720 E T, Flow Navigator 7°5 RTL 7 H AL &<, RTL 7 A2 23 BB

IZZFR L — a2 &3, Design Analysis E2— LA T U RRFEREINET,

e [RTL Netlist] 3L [Hierarchy] = —I|2i%. RTL a7 nmE RSN ET,
o RTL BB CIIAL XTI T 4T 10y v R CEET,
e [Find] 2~ FTRIL vYvr A7V VB TEXET,

e [Instance Properties] E=—"TCIIV Y —RA Rl L BRL-aT vy LA V2= a4l DN TOE#
NRREINET,

e RTL DRC Ti. WEE 15T —~ L A% 0 LS DN TRER T A LRI ANATA RSN ET,
RTL THA &I 5RL—a L TRK

1. Flow Navigator ¢ [RTL Design] #27U> 7L $9,
2. [Messages] Ex—0DX T %IV, BERBIOERAY E—V 2 A70— VU CTHERRLET,

Messages - 0O o *

D 7 warnings @ 377 info messages Show All

-2 RTL Design (3 warnings, 3 info messages) -
EH 2 open_rtl_design -name rtl_1 (3 warnings, 3 info messages)

(@ [PlanAhead 58] Using Verific elaboration

) C:\planAhead install\PlanAhead Tutorial\Tutorial Created Data\project rtl\project rtl.srcs\sources 1\importsihdl\orl20040r1200 sprs.

; v (1 warning)

B0 C:\planAhead install\PlanAhead Tutorial\Tutorial Created Data\project rtl\project rtl.srcs\sources 1\imports\hdl\usbfiusbf pa.v (2

&)k B P

warnings)
i [Netlist 17] Analyzing 22 Unisim elements for replacement -
(@ [Netlist 28] Unisim Transformation completed in 0 CPU seconds @

19: RTL THA> DI IRL— 3y Aytr—2

SEIFL RTIL THAY Ayb—U% 5
1. [Messages] E'2—®MD % —T [xx info messages] F =/ R I A% A 712 LET,
2. BEERX T —UhiERLET,
ZDOT P AANTIZT =BV FERT A, =T — Avb—U0NBA AL, [Messages] B — IR RINET,

3. [HHRAY =V — EERIRSEBITIE., BIFEDF = IRy I 2% N2 50, F771F [Messages] B
— DX —THD [Show All] RZL 27V 71U F T,
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& XILINX.

FIE 4:RTL THALDISRL— a0 LT

RTL S/ERVM AN LUVEEROESR

1. [RTL Netlist] £ =—"T usbEngine0 A > AZ L ZADOMED F 52505 (+) 27V TR RLET,

2. [usbEngine0] — [u0] AL AL A&7V 7L FET,
3. HZ7UvZL. [Go to Definition] #2727 L% T,
RTL 774V (usbg utmi_if.v) N7 F AN =7 4 X —TCREXET, ZiuE, UTMI Ao ¥ —T AR BV 2— /L%
FEFT 5 RTL 2—R T, usbg utmiif BV 2— /LD EFRE S TITNFRINET,
RTL Metlist - 0O g ® E. Project Summary 3 | 6 Device > | @ ushf_utmi_if.y = O g ®
Z >_“2'|:| QI Jtoriali Tutorial_Created_Data\project_rtliproject_rtl.sresisources_importsihdliusbFusbf _utmi_if .«
[T cpuEngine {or1200_top) |13 L
[T] FFtEngine (FFETop) | 134module ushf utmi_if{ / UIMI Interface (EXTERNAL)
o[ matEngine (matTop) !:»‘ 135 phy clk, rst,
"'%__L'Sbi”egt's”?gs(;;bf—mp) el 136 Datalut, TxValid, TxReady,
[#- :Primitives (35) _‘Ej 137 PxValid, Bxdctiwve, BxError, Dataln,
[ [@] dma_out (FifoBuffer) dj 133 Hovdelect, Term3el, SuspendM, LineState,
[ [usbf_utmi_if} e PEE OpMade, ush_vhus,
S 1 {usbf_pl{SSRAM_HADR=141) b |
g ui EE:EF_;?)Em_arb(SSRAM_HADR=14)) cﬁ_'J 141 /7 Internal Interface
- [@] us (ust:wb) @ 14z rx_data, rx_wvalid, rx_actiwve, rx_err,
[#- [@] usbEngineSRAM (rtR amidataiidth=32, addrwidth=15)) 143 tx_data, t®_walid, tx_walid_last, tx_ready,
- ] ush_dma_wh_in (FiFaBuffer) i || a0 tx first,
[+ [@] usb_in (FifoBuUffer) b =145 -
- [] ush_out (FiFoBufFer) =lEES )
. - — - + 146 AF Misc Interfaces =
&b Sources, 2 RTL Netlist | @ Timing Constraints || 11417 mode_hs, usb_reset, usb_suspend, usb_attached,
Instance Properties - 0O g = | 148 resune_req, suspend clr
- o | 149 )
* - QJ % |E,r 150
[E] uo 151 input phy_clk;
152 /rinput wolk)
Full Mame: usbEngined ud 153 input rst:
Parent: 154
Cell ushF utmi i 155 output  [7:0] Datalut;
' ) - T 156 output reg TxValid;
Ve S 157 input TxReady;
158 Z
General | Statistics | Pins | Children | Attributes | Connectivity | Partition < | > -
20 : FRHIE RTL Ry k) RFDRR
4. [RTL Netlist] E=—"T427YvZL. [Go to Instantiation] Z#27Vv 7L FE7,
RTL Z77A/V (usbf top.v) NTHF AN =7 4 F—TRZET, Zid, UTMI Interface L =— V& T AT
AV AR =BT 7 AL T, usbg utmi_if £ AX L ARG ETITNERINET,
5. [RTL Netlist] E2—"THZY> 7L, [Show Hierarchy] 27U 7L £7,

RTL THAVBLUVIP DERKF1—KITIL
UG675 (v 13.4) 2012 &£ 1 B 16 A

japan.xilinx.com 23


http://japan.xilinx.com/�

& XILINX.

FIE 4: RTL THALDIIRL—a L4

[RTL Hierarchy] 2 —23BX  BIN LTV 2 — A BRERINET, B a—LERmTEHFEOHAX1T,
BENDZEV Y IEITHHEL TNBD T, KREWEY 22— LEFRAILSCT <o TOET,

RTL Metlist
= (&

+ cpuEngine {or1200_top)
+ FFtEngine (FFETop)

+--[@] mgtEngine (mokTop)

= [@] ushEngine (uskf _top)
- Mets (953
Primitives (35)

usbf_utmi_iF)

1 (ushf_pI{SSRAM_HADR=141)

Uz {usbf_riem_arb{SSRAM_HADR=14))
ud (ushbf_rf)

uS (ushbf_wh)

sb_dma_wb_in (FifoBuffer)
- [F] usb_in (FifoBuffer)
- [0 ush_ouk (FiFoBuUFfer)

& Sources~ 52 RTL Netlist | £ Timing Constraints

Instance Properties
& =55
ull

Full Mame: usbEngined;ud

Parent: usbEngined

Cell: usbf_utmi_if
Twpe! Others

usbEngineSRAM (rtlRamidatawidth=32, addrwidth=157)

O

General | Statistics | Pins | Children | attributes | Conmectivit < p 3

¥ Project Summary % | @ Device ¥ | &, RTL Hierarchy O

e e e e T
SRS S S S
0 O 0 L N 11

21 : [RTL Hierarchy] Ea—®DES 21— ILDERK

6. [RTL Hierarchy] E2—® X RZL %27V 7L T, Ea—% L FT,
7. T%AN =54 FZ—ZFACAITIE, BV TVWS RTL 77 A3 _TT X REZ 7V 7 LUET,

RTL THAVBLUVIP DERKF1—KITIL

UG675 (v 13.4) 2012 £ 1 B 16 B
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& XILINX. FE 4: RTL THAVDISHRL— a0 R

RTL AR ZHEEE

1. [RTL Netlist] ' =—"T usbEngine0/u0/u0 A > AHZ > A (RiDEIRDO FL~ILZHD) 7V 7 LUFET,
2. [RTL Netlist] ¥ =—"C [Schematic] RHZ> %27V 7325 4527V 7L T [Schematic] #7Vv 7L FT,

RTL Schematic (2) - O B
i; 3 Instances

. usbEnginel

o) u0

uo

Ei pMade[1:0]
& LineState[1:

X

2 | XevSelect

&

mode_hs
suspend_clr
ush_attached
ush_reset
ush_suspend

usbf_utmi_ls
usbf utmi_if
usbf top

22 : RTL R D FR T

3. u0 BV a—/LOIMAID LineState[1:0] B2 2 T A 00w 7L 0Py i aEIZBILET,
4. [RTL Schematic] ¥ 2—T&MEZ2FLET, B Y 713K 23 DXHI20E T,
EUh B a—NTIZYY LT, A bk FIch— YV ERTo 7358 [Zoom fit] o~ REEITTEET,
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& XILINX. FE 4: RTL THAVDISHRL— 3> R

- 4 Instances 4 Nets

'Ii', ushEnginen
Eu LineState r

== clk

" d[1:0]

[ 3|

LineState[1 :wl

e[1:0] g[1:0]
r[1:0]
s[1:0]

FETL wide fdrse 2

LN
AR

]

@B X

ushbf_utmi_ls
Lskf utmi if

ushf top

23 : [RTL Schematic] Ea—THOCYI D RERT

B X D BB FR RO SW T, [T VAT B L7 e 7 77 F 22—k 7 /L : PlanAhead 7 A
v =] (UG6T76) 2L TTZEW,

5. [RTL Schematic] ' =—®fC RTL_wide_fdrse 2 A2 AZ L A% 8 IR L F9,

6. [RTL Schematic] E'=—"T4 2V 7L, [Go to Instantiation] 227V 7L, RTL 77 A /M0y v/ EFRNE F
NTWDDZERERLET,

7. TH%Ah =5 4Z—BL [RTL Schematic] B =2—& U £,

8. [RTL Netlist] E=—C [Collapse Alll R¥Y o %#2Uw s £

RTL THAVUELIVNIP DERMF1—FITIL japan.xilinx.com 26
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& XILINX. FIE 4 : RTL FHAL DISHL—Sav LR

[Find] <> KT RTL 70v% RAM O v %R E

1. Ay V—"—® [Find] RE¥ Eij 27079 %7, [Bdit] — [Find] 227V>27 L [Find] #4702 R
I AEEET,

fe] Find ' x|
Find | Instances hd
Criteria I
Type ~ |lis ~ | EER -

[] Match Case
Open in @ new tab

[ oK H Cancel l

24 : [Find] #4705 Ry RZEFHALIz RTL ADYIDRER

2. [Find] 74 W& — F7varwfegdLET,
3. [Criteria] T [Typel. [is]. [Block RAM] %R L, [OK] 227V >27LF7, [Find Results] B =—»3Bi&F 3,

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

Q 1d Marne Cell Pins

ﬁ:] i 1 cpuEngine/or 1200 _immu_top/or1200_immu_tlb/itlb_rmr_ramframblé_s13  RAMEL... 50

& [ 2 cpuEngineor1200_immu_top/or1 200_immu_tlb/itlb_tr_ramjramblé_s36  RAMB3... 223
i 3 cpuEngine/or1200_jic_topar1200_jc_ram/fic_ramdyrambica_s9_0 RAOMEL... 33
il 4 cpuEngine/or1200_ic_top/or1200_ic_ram/fic_ram0framb16_s9_1 RAMBL... 33
i S cpuEnginefor1200_ic_topforl200_ic_ramfic_rami/ramble_s9_2 RAMEL... 33
i & cpuEnginefor1200_ic_topforl200_ic_ramfic_ramiframblé_s9_3 RAMEL... 33
i 7 cpuEnginefor1200_dmmu_topfor1200_dmmu_tbfdtdb_me_ramframbié_... RAMEL... 50

Instances - Type is ‘Block RAM" (36} =
= Tel Consale | 0 Messages | & Compilation. ¥ Find Results | % Design Runs

25:RTL 70v%Y RAM DERER

R R HE B8 [Find Results] B = —(CFRENET,

4. YANPBTZwyZ RAM @ 1 D% @R TH2ZY» 2L [Go to Instantiation] 227Uy 7L E T,
AL AL AN [RTL Netlist] B2 —"CiERI{L, TF AN =7 ¥ —|IZR RSN ET,

5. [Find Results] B2 —&7F AN =27 42 —D7 7 A NVE AL ET,

RTL THAVUELIVNIP DERMF1—FITIL japan.xilinx.com 27
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& XILINX.

FIES5: JV—RF A

FIE 5 :)V—RF A

)Y—RFBIDFTLa /R

1. Flow Navigator C [Resource Estimation] 27Uy 7L %7,

[Resource Estimation] = —23BA& £9,

[Z'.Project Summary x]E?ﬂRTL Schematic x[ Resource Estimation <

0

=
=4 Resource Utilization

Confidence Level: High
Show More Details

Register

LUT

Estimated resources are compared with xcovix7stff784-3.

Available: e 93120
Estimation: H- 16762 (18% of available) top

Available: e 46560

Estimation:  [#-

0

Block Memaory

Available: T 360
Estimation: F- ) 143 (40% of available) top

Available: 156

Estimation:  [#-

Block Arithmetic

Clock Manager

Available: T 288
Estimation: [F [ 68 (24% of available) top

Available: e —

Estimation: [

Gigabit 10

Available: e —

Estimation: [

MOTE: This netlist has no demand for EMAC, PCI Express, Global Clock Buffer therefore
these resources are not shown.

124289 (52% of available) top

1134 (86% of available) top

14 (67% of available) top

18 (67% of available) top

X 26 : RTL YY—XFBID KT

2. [Block Memory] 74—/LR® [Estimation] OF{IZHD T TAFL T () 227V 7L TED FOLR— P NRERRL

i‘@—o

3. [Resource Estimation] ® X =—2%27Uw27 1. [Resource Estimation] B =—%FAU F 3,

RTL THAVBLUVIP DERKFa1—KITIL
UG675 (v 13.4) 2012 4£ 1 B 16 B
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& XILINX.

FIES5: JV—RF A

RTL /12 ARV AD))—RF B EHEER

[RTL Netlist] & =—T [top] 7Yy 273 5L . [Netlist Properties] E'=—IZ RTL =271 U —ZNR DX D L

1.
NTFTRENET,

[Netlist Properties] "2 —N R RSNRWIGETEL, 7Y v 7L T [Netlist Properties] 227Uy 7L ET,

RTL Netlist - 0Og =

= 7l|E

&= Nets (925)

B Primitives (14)

cpuEngine (or1200_top)

fftEngine (fftTop)

-[Z] mgtEngine (mgtTop)

usbEnginen (usbf_top)

usbEnginel (usbf_top)

&--[@] wbArbEngine (wb_conmax_top{dw=32,aw=32,rf_add

« | m | 3 @
£ Sources., 5 RTL Netlist
Netlist Properties — O
« &=
[ top
-
RTL Macro Resources —
Macro type  Flop LUT  BRAM  DSP48 ‘ 3 ‘
Bitwise Logic 0 3516 0 1] b
Unary Logic 0 216 0 0
Arithmetic 0 4009 0 68
Comparators 0 4838 0 1]
Multiplexers 0 11185 0 0
Shifters 1] 261 0 0
Storage 16762 264 134 1]
Total 16762 24289 134 68
RTL Hierarchy Resources
Child Flop LUT BRAM DSP48
cpuEngine 3861 5423 30 4
fftEngine 2024 1995 16 64
mgtEngine 715 710 16 0
usbEnginel 4641 6502 36 1]
usbEnginel 4641 6502 36 0
wbArbEngine 880 3157 0 0
RTL Primitive Statistics
4 | 1 | 2 D

Statistics  Partition

27 :RTL JY—RFRIDFRT

2. Ba—%RAR7o—)L Xy 1LFET,
3. ROTua T HERLET,

[RTL Macro Resources] : RTL =7ma Y —X

[RTL Hierarchy Resources] : RTL 1Y — =&

[RTL Primitive Statistics] : RTL V37147 %5t

[RTL Memory Resources] : RTL AEU JYV—X

[RTL Memory Resources] : RTL AEU JYV—2X

[Net Boundary Statistics] : x> b /XU ZUHEE

Z[Clock Report] : Z7ua>7 LiR—h

RTL THAVBLUVIP DERKF1—KITIL
UG675 (v 13.4) 2012 &£ 1 B 16 A

japan.xilinx.com
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& XILINX. FJE 6 : RTL ¥ (> JL—JL Frv¥ (DRC) EEF

[RTL Netlist] = —TZDMODET 2 — L ERINL T, TRIZMERL THET, [Instance Properties] E'=—"T
[Statistics] #7 &7V 7T HULEOHDHIELHVET,

Fg 6 : RTL THA> JL—JL Fxv% (DRC) ZFE{T
PlanAhead > —/VCiX RTL T H A CTEITTELT VAL L—/L Fxv7 (DRC) NI TWET, 2o
121X LINT JTERD RTL F =7/ T, {HE BRI +— < ADW BT DIRENFERENIL DL HY E

T, oL RTL TH AL ORI 1/0 N 7RLBE R T =07 7500660 ET, T A BRERSI
5. EBITELDuY v TH AL /0 BLUOWrysd DRC AMEH TE2ITR0ET,

DRC MDELT
1. Flow Navigator £7-21% [Tools] A==—"5 [Run DRC] 27V 7L F,
2. [Run DRC] #A 712 Ry AT RTL L—/V &R FRLUTHERL, [OK] 227Uy 7 LE T,

r ™
T . ==

||| Results Mame: results_1

Qutput File:
Rules to Check: 42 of 42

i B
=
= All Rules (42)
- Bank (19)
- 108 (13)
= RTL (10)
-4 Performance (6)
- Power (4)

| SelectAll || Clearal |

Open in @ new tab

| ok || cancel

X 28 : RTL DRC MET

RTL THAUH IV IP DERFa1—F)TIL japan.xilinx.com 30
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& XILINX. I 6 : RTL FHA> JL—JL Frv’ (DRC) EEfF

[DRC Results] E=—»3BxF,

DRC Results - results_1 (1 violation) —Og =

N Name Severity» ! Details

= ||=-= Al Violations (1)

==|| & RTL(1)

D§ == Performance (1)

- =@ Found latch in design (RFLD)

\'\ (1) RPLD #1 Warning A latch 'usbEngine0/u4/dtmp[0], usbEngine0/u4/dtmp[1], usbEngine0/u4/dtmp[2], usbEngine0/u4/dtmp[3]
< | m 2 @

@ results_1 (1 viclation) x
2 Tdl Console | © Messages | B Compilation & DRC Results | % Design Runs

29 : RTL DRC R DR

[DRC Results] E=—0D Ayt — TR O I AFITINTNET,
o IT— :RNT AT
o  HEIREM . FLUEOT A
o HEM . HNT A
o [EHMAYVE—Y  HFWLWT A2
4. UARD RPLD #1 ZvF O EE Iy 7L ET,

[Violation Properties] &= —|ZEIZBATAEHMEZL Y THRU Y7 AT VoV MNe@INT DY VIRFR RS
NET,

5. [Violations Properties] E'=—"C dtmp[0] DV 7% 27V 3 5L [RTL Netlist] B 2—"TCZF DA77k
NATAREINET,

6. [RTL Netlist] E2—THZU>ZL . [Go to Instantiation] 27V 7L (F72i F7 F—%FL), 7% A =5 ¢
Z—%HEET,

7. [DRC Results] E2—BI OBV TWATF AN =2 F 4% —%4 X CHUET,
8. RTL FYALZHACET, R TIEX AT Ryl ANFEREINDLDT [OK] 227w /7L ET,
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& XILINX. FIET7: FA)UORX P AZOTHLD IP DFER

FIE7: FAYHOR P A2AT ML IP DIEIR

PlanAhead »—/L{Z CORE Generator™ > —/ /L AL TRY, MERCT VX —HRERFF O IP W An 3N E %
NTWET, ZIUTED, M F72 [P 2 HIC RO A2 R TEXET, IP X PlanAhead” — Vi LEEED A4 <A
R AVAR Y = AT VARTEET, IP X071, Project Manager & RTL 7 YAV BREDOEHHN
HTHLT VA TEET,

IP A2O0%#FWNT BEA T a0 wrER

1. Flow Navigator < [IP Catalog] #27V> 7L %7,
2. VW—AO—HEREAFRRLTHET,
3. P ZBINLC, A RIEERY — NS — RE SRR T T T A= a— 5 REFR L THRTLIEEN,

Project Summary X IP Catalog [m]
£ g
L% Search:

Name: 1 Mersion v AXI4 Status License

0
*

[ Automotive & Industrial

= BaselP

[ Basic Elements

[ Communication & Networking
(= Debug & Yerification

=l Digital Signal Processing
[¥-(= Building Blocks

¢ e 8w R b

=[5 Filters

~A4F CIC Compiler 2.0 Production Included
+4F DUC/DDC Compiler 1.1 Production Included
-4F FIR Compiler 6.2 AxI4-Streann Production Included

Madulation i%  Customize IP...

Transforms b

Trig Functions N !

@ Compatible Families

[ Waveform Synthesis
(= FPGA Features and Design Data Sheet
(= Math Functions

(= Memories & Storage Elements

“ersion Information [}\

| Standard Bus Interfaces

(7 ¥ideo & Image Processing Answer Records
D&y 1P Catalog Settings...
Details
@ Update IP Catalog
) . -~
Marme: FIR Compiler Export to Spreadsheet..,
\ersion: 5.0
Description: The ¥iinx FIR Compiler LogicORE is a madule For generation of high speed, compact filker implementations that can be configred to
implement many different filtering Functions. The core is fully synchronous, using a single clock, and is highly parameterizable,
allawing designers ta contral the filker type, data and coefficient widths, the number of Filter taps, the number of channels, etc.
IMulti-rate operation is supparted. The implementation method can be specified by the user, with a choice of Multiply-Accumulate ar
Distributed Arithmetic architectures, The core is delivered through the Xilinx CORE Generatar System and inkegrates seamlessly |
with the ¥ilinx design flow. g

30: 1P H4&0O%Y

—& T O [Details] 74 —/LRIZITERLT [P OFFMNFRSNET, 7T 74V BT BIRLICT A RIS
EHITTRE R [P D AN RRENET,

4. T NTO IP #FKR9 51214, [Hide Superseded and Discontinued IPs] 842 & & [Hide incompatible

s s DS E0 B ET,

IP DY AN T T "R T 5121, [Group by Category] > — L3 — iRZLTHIN#E 2 £,

—% ko [Search] 71— /VRIZ[fir) e AL ET,

[FIR Compiler] % 1 27Uy ZLTH 5 —/Ls3—"T [View informaiton] — [Data Sheet] Z2V> 7L £ 7,

T —Z L — el L7b, PDF Ea—7 — &MU ET,

[Search] 74—/ REZUTIZLTH, Eny VAN EHERLET,

© 0 N o O

RTL THAVUELIVNIP DERMF1—FITIL japan.xilinx.com 32
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& XILINX.

Flg 8:IP DARFIIAXELUVA VARV T—2ay

FIE8:IP DARIIARE LAV ARV T — 3>
B INESE IP ZHREATAR

1.

0w DN

[Group by Category] RZ > %77 L FE T,

[Collapse All] R¥ %7V 7 LET,

[Math Functions] — [Adders & Subtracters] 7#/V % —% BEEL 9,

[Adder Subtracter] #4 7 /L 27Uy 273 %L, [Customize IP] A~ RRFEITINET,

ZHUZEY, CORE Generator™ > —/L/SNEENSFL, BHRLTC IP DUVAS AR AL H—T 2 A ANEIRSIE

T, BRENDALH—T A AT P IZL > TRARDES,

% Adder Subtracter,

1P Syrnbal

Aft0]
B[17:0]
CLK

s[17:0]

4 P Symbol | Y Information

FoX
logiC P Adder Subtracter La
Component Name |\:jddsub7v117070
Implement using
A Tnput Type
B Input Type
A Input Width Range: 2..256
B InpLit Width Range: 2..256
Add Mocle Add v
Output Width Range! 18..19
Latency Configuration ‘Manual v| Latency |1 | Range: 0..258
[ Constant Input Constant Yalue Bin)
Cantral
Clock Enable (CE)
[ Carry In (C_IN) Carry Out (C_oUT) Borrow In/Out Sense
[ Synchronous Clear (SCLR)
[ Synchronous Set (SSET)
[ Synchronous Init (SINIT) Init Walue l:l (Hex)
[ Bypass Bypass Sense
Synchronous Set and Clear (Reset) Priority
Synchronous Confrols and Clock Enable(CE) Prior ity
Bvpass and Clock Enable{CE) Priority
Power-on Reset Init Yalue I:l (Hex)
[ Generate I I Cancel ] [ Help

31 : CORE Generator Z{# L= IP DHRETAX

5. [B Input Width] 74— /VF&T1811ZLFE T,

6. [Generate] #27Uv 7L %7,

[Generate] IRF w7 o7 T2 OEIEIL. PlanAhead > —/L 735 CORE Generator ZiEIL7Z3HE L.

CORE Generator ZAZ L R7 0 CHEITUIZEE TRAVET,

o ZZURTRTY E—FRDOHA . CORE Generator™ |3 B#IHIC XST ZE#HL T IP a7 2L ET,

RTL THAVBLUVIP DERKF1—KITIL
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Flg 8:IP DARFIIAXELUVAV ARV T—2ay

1.
2.
3.

© »® N e o

e PlanAhead Y — /B EEILIZIHES. &

3 B BT EITSNAR VO T, ARETNC RTL T2 7 a1
AH BRI T 4 X 2l — g LIE0TTEET, IP ORIV DO THEITTEDHIE), IP ik
PNCERL TS T FA L REROEEEITTHIEL TEET,

MERIPZA R T—h

[Sources] ¥ =—® [Libraries] #7 C [Collapse Alll RZL %771 F1,
[IP] 74 0% —Z%EBHL . [c.addsub_v11.0.0] IP Z/REIL 9,

c.addsub v11.0 0.veo Z7ANEE T NIV I L THRAN =TT AZ—TCEDA VAR Y T—gqy T
— ERRLET,

Sources - 0O ao x
QAT H =

&7 Design Sources (92)
H 1 Verilog (83)
| @5 Verilog Header (1)
i @ VHDL (7)
i BB P (L)
H =5 Unreferenced (1)
=+{Fe ¢_addsub_vi1_0_0 (4)
~&Fe ¢_addsub_v11_0_0.xco
‘&1e ¢_addsub_v11_0_0_xmdf.tcl
e
H ‘& @ coregen.log
£ Constraints (1)
i - constrs_1
== Simulation-Only Sources (1)
& sim_1 (1)

Hierarchy | Libraries | Compile Order

£, Sources | 7 Templates
Generated Data Properties —Oa x
+ +BE

c_addsub_v11_0_0.veo

Location: C:\planAhead_install\PlanAhead_Tutorial\T|
Size: 3.8 Kb
Modified: 10/9/11 10:23:40 AM

Read-only

« [ r O

Z Project Summary x |F IP Catalog * | &) ¢_addsub_v11 0_O.veo * oG x

@ | vject_rtl\project_rtl.srcs\sources_1\ip\c_addsub_v11_0_0\c_addsub_v11_0_0.veo Read Only
21+ Xilink products are not intended for use in life support appliances

L P devices, or systems. Use in such applications are expressly

W23 « prohibited.

24 ¢
25 {c) Copyright 1995-2011 Xilinx, Inc.

“_5:' 26+ R11 rights reserved.

)27

|28

Il b4

|30+ Generated from core with identifier: xilinx.com:ip:c_addsub:1l.0

E 1P

&3+ The ¥ilinx LogiCORE Adder Subtracter can create adders, subtracters
33+ end adders/subtracters that cperate on signed or unsigned data. In

Lol PP fabric, the module supports inputs ranging from 1 to 256 bits wide,

@35+ and outputs ranging from 1 to 258 bits wide. I/0 widths are family

R for dspd implementaticns

Lipe

FEL

|39 // The following must be inserted into your Verilog file for this

40// core to be instantiated. Change the instance name and port connections
41// (in parentheses) to your own signal names.

43 /- Begin Cut here for INSTANTIATION Template -—-// INST_TAG
24f_acdsub_v11_0_0 your_instance name (

45 .afa), /7 input [14 : 0] a

46 .b(b), // input [17 : 0] b

47 .clk(clk), // input clk

45 .cefce), // input ce

43 .s{s) // output [17 : 0] s

sohE

51// INST_TAG END —————— End INSTANTIATION Template —-—----—-—-

52

53// You must compile the wrapper file c_addsub v1l 0_0.v when simulating
54// the core, c_addsub vl 0_0. When compiling the wrapper file, be sure t
55// reference the KilinxCoreLib Verilog simulation library. For detailed
56// instructions, please refer to the "CORE Generator Help”.

57

58 L

I

< m b

32: AV RAVI—23y FUTL—MDERTR

EORDINTTHFAS =F 4 X —TTFAMIEIRL ., [Copy Text] R¥ %7V 7 LET,

[Sources] ¥'=—"TC [Verilog] — [work] 74/ # —ZEBHEFRLET,

top.v 77 ANEL T NIV I THAN =7 42— TCHREET,
T7AND—F FD endmodule TFANDFHIETCAZO— VLT LET,
endmodule L3 < EDITABIRL | [Paste] RF &7V I LUET,

DR DIHT L FL—RD your instance name | & my addr [\ZZEHELET,

RTL THAVBLUVIP DERKF1—KITIL
UG675 (v 13.4) 2012 &£ 1 B 16 A
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& XILINX. FIE8:IP DHRATARBLUVAVREV LT — 3y

E, Project Summary = | £F IP Catalog = | g2 c_addsub_wll 0 Oweo 3 | wé kopy ® = O =

_.'H Ci\planahead_install\Planahead_Tutorial Tuborial_Crested_Dataiproject_rtfproject_rtl, srcsisources _1importsihdlitop.w

% 435 /F USE 2.0 core — wiskbone slave 1 -
436 ushf_top usbEnginel |

[ 437 .wh_clk{wbhClk), .clk_i{usbhClk), .rat_i(reset_req), .wh_addr_ii(zl_addr_o),

el 438 .wh_ack_o{sl_ack_ i), .wb_we_i{sl we_o), .wb_sth_i(sl_stb o), .wb_cyc_i(sl

Ej 439 .inta of{sl rty i), .dma ack i{sl sel o), .susp _o(sl_err i), .resume req i

= 340 £ UIMI Interfaces

12 441 .phy clk_pad i{phy clk_pad 1 i), .phy rat pad oiphy rat pad 1 _o_temp),

X 442 Datafut_pad o{Datalut pad 1 o), .T<Valid pad o(T<Valid pad 1 o), .T<Read

.§§J 443 LBxWalid pad i{FxValid pad 1 i), .BExbctive_pad i(RExbctive_pad 1 i), .ExEr

& 444 .DataIn pad i{DataIn pad 1 i), .Xcvielect pad o(Xcvielect pad 1 o), .Term
445 JGuspendM pad o{3uspendM pad 1 o_tewp), .Lineitate_pad ji(Line3tate_pad 1_

"II"II 446 .OpMode _pad o{0OpMode pad 1 o temp), .usb_vbus pad ijusb_wvbus pad 1 i),

E 447 ¥Control Load pad o(¥Control Load pad 1 o), .¥Control pad oi(¥Contraol_pad
445 12

2 449

L) | 480 c_addsub wll 0_0 ny addr |
451 .afa), /4 impat 14 @ 0] 2
452 .bi{b), /. imput [17 @ 0] kb
453  .clk(clk), // izmput clk
454  _celce), S/ input ce

455 .s(s3) S0 output T17 @ 0] s
456 ) ;

457 endnodule

455

33 P DAVARZY O T—2aYy

10. T.clk) ODR—NEFEZBEFD cpuClk 7y /{555 M A3 5I0EHLET,
447 LContral_Load pad o (Voontraol Load pad 1
443 1
449
4530 ¢_addsub wll 0 0 your_ instance name |
451 Jalal, S0 imput [14 @ o0] a2
452 .bib), S imput 17 @ 0] b
453 .clkicpmaClk), 7 imput clk
454 ,cefce), /S input oe
455 L208) S0 oukput 17 2 0] =2
4t5 ) ;

457
455 endnodule
459

—_ —_—_ =

<

34 : cpuClk JAVVIEBZHERATSLIIC ck EBEZER

11. top.v 77 AND—F LFTAZa— L L, IROKDINZEY 22—V BR—NEFEIZ IP R—F (a, b, ce, s) &
BHIILET,

RTL THAVUELIVNIP DERMF1—FITIL japan.xilinx.com 35
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FIE8:IP DHRATARBLUVAVREV LT — 3y

E Project Summary % | LF IP Catalog ¢ | o5 c_addsub_vil 0 _0.veo X | @& bop.w ® O x
.Jﬂ C:\planahead_instal\PlanAhead_Tutoriali Tutorial_Created_Datalproject_rtl\project_rtl.sres\sources_1limportsihdlibop.s
@l S0 cpullk, wbClk, usbClk, ££eClk, A
51 reset,
“'| sz TILE0_REFCLE PAD N IN, TILEQ_REFCLE _PAD_F IN, TILEL REFCLE PAD N IN, TILEL R
“%¢| 53  TILEZ_REFCLE_PAD W TN, TILEZ_REFCLK_PAD_P TM, TILE3_REFCLK FAD N TN, TILE3 K
;Ej 54 GTPRESET_IN, TILEO_PLLLEDET_0UT, TILEl_PLLLEDET OUT, TILEZ PLLLEDET OUT, TIL:
- | 55  WAN_IN, RXP_IN, TN _OUT, TXP_OUT,
C 56 phy_clk_pad 0_1i, phy_rat _pad 0_o,
X| 57 Datalut_pad 0_o, TxValid pad 0_o, TxReady pad 0_i,
fB:J 58 FxWalid_pad 0_1i, RExhctive_pad 0_i, RxError_pad 0_i,
& 59 Dataln pad 0_1i, Xewielect_pad 0_o, TermSel pad 0_o,
J 60 Sugpend pad 0_o, Lineitate_pad 0_i,
61 OpMode_pad 0_o, usb vbus_pad 0_i,
3 62 VControl_Load pad 0 o, VControl pad 0 o, ¥Status_pad 0_i,
3 63 phy_clk pad 1 i, phy_rst pad 1 o,
=| 64 Datalut_pad 1 o, TxValid pad 1 o, TxReady pad 1 i,
)| 65  Revalid pad 1 i, Rxhotive pad 1 i, RxError_pad l i,
3 68 Dataln pad 1 i, Xowielect pad 1 o, Termfel pad 1 o,
67 Suspend pad 1 o, Lineitate_pad 1 i,
68 OpMode_pad 1 o, usb vbus_pad 1_i,
63 VControl_Load pad_l o, VControl pad 1 o, ¥Status_pad 1 i,
70 o0rlz00_clwmode, orlZ00 pic_ints, orlZ00_pm out ,a, b, ce, =
71
72
73 A clock and reset pads
74 input cpuClk, whClk, usbClk, EftClk; b
4 >

35 R EFMEDSI—ILDR—F YA IP R—FZEEN

12. WOTF AN top.v 77 AMTEIMMLT, IP OR— M EFRLET,

//addr pads
input [14:0] a;
input [17:0] b;
input ce;

output [17:0] s;

top.y
;l CHiPlanahead_InstalliplanaheaditestcasesiPlanahead_TutorialiTutorial_Created_Datalproject_rthproject_rtl.sresisources_1iimportsihdly
% 65 RxWalid pad 1 i, RxdActive pad 1 i, ExError_pad 1 i, A
313 Dataln_pad_1_i, XevSelect pad 1 o, TermSel pad 1 o,
| &7 SuspendM pad 1 o, LineState pad 1 i,
L7 4=} OpMode_pad 1 o, ush_vbus_pad 1 i,
=l 69 VControl Load pad 1 o, VControl pad 1 o, Vitatus_pad 1 1,
—ﬁ 70 orli00_eglmode, orlif0_pies ints, orli00_pw out, a, b, ce, s
K| Ty
cgj 7
& 73 .
74 input [14:0] =a;
It 5 input [17:0] b;
";J Thinput ce;
By 77 output [17:0] =;
=| 78
& 79
2 a0 input epucClk, whClk, usbClk, fftclk;
g1 input reset;
82
<

-0 9 =

36 : topv J7ALILTD IP R—FDEH

13. 27D XKL %IV LT topv 77 ANEL, BRERIGTTD0EIMZ LN [Yes] 27Uy LET,
14. 27D X RZ %77 TVEO 7o 7L —hk 77AVEHUET,

15. 7D X RZ %007 LT IP AXal %LU ET,

RTL THAVBLUVIP DERKF1—KITIL
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& XILINX. FIEO: 1P DR

FIE9:IP DAERL
IP 4L, BRI TZEOOD Y IEiER

1. [Sources] E'=—"T c.addsub Vxxx & ENL7 7 A V&4 7Y 271, [Generate IP] Z@RLET, [P AE RS
LETHHET,
[Messages] B = —|ZAERKRSIZ [P ICBETAIERNFRINET, Avb—T% 27— F 0 U CHEGRLET,
2. RTL T AL EBWTaY w7 2R3 511X, Flow Navigator C [RTL Design] 27Uy 7L %9,
[RTL Netlist] £'=—"C my_addr €Y= —/V&JEHFRL T, BRLES,

fERD : [RTL Netlist] Ea—T7 797 RyZADT A IREIRENTD, RTL T A EAERFE A IP DAy E— V%0
L. top.v Z7ANNIZRESTCT7—%2F =7 L F T, IP 23 [RTL Netlist] B2 —{ZF RENHET [RTL Design] a2~ K
EHFATLET,

3. V)L X—Mb [Schematic] RZL &7V 7 LUE T,
4. [Schematic] B 2—"TCALV AL ABZ T NIV 7L T, 0yl BBFRRLET,

RTL Schematic (2) —oox
4¢=| d2lnstances  Ll2Mets

&8I X F X

37 : IR TO IP a7 DfEMT

5. [Schematic] B =—#FU %4,

6. [File] = [Exit] 27V 7 LEd, BELREIFETINEIMNTIDL A= NFRENT5 [No] 27Vy 71,
[OK] #27VU+> 71T PlanAhead”Y —/VZ U F7,
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FEH

ZDOF 2—NTNVTiH, WORREFOEL,

PlanAhead > —/L® RTL B3 B LU BRE 2T R4 7=, /&% RTL a7 AL ELT-,
RTL 7P =7 bOVERED OGS RTL VY —RAETH AN =7 4 Z—ZfliB L LT,

EAAE T — 332 —arwm#FETL, RTL T A2 TR —hL ., T REA TR L £ L7, RTL By
RIS | RTL [BIREX, gy AT OfFE . RTL VY — 2B X ONEEE /10 Tl 31 RTL DRC OFEFT
IZOWTEOEL-,

PFAV AP hAa T EFER L INOINEE P aF 2 DAR AR A AR T— N A TVANE
L7,
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