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Xilinx is disclosing this user guide, manual, release note, and/or specification (the “Documentation”) to you solely for use in the
development of designs to operate with Xilinx® hardware devices. You may not reproduce, distribute, republish, download,
display, post, or transmit the Documentation 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. Xilinx expressly disclaims any liability
arising out of your use of the Documentation. Xilinx reserves the right, at its sole discretion, to change the Documentation
without notice at any time. Xilinx assumes no obligation to correct any errors contained in the Documentation, or to advise you
of any corrections or updates. Xilinx expressly disclaims any liability in connection with technical support or assistance that may
be provided to you in connection with the Information.

THE DOCUMENTATION IS DISCLOSED TO YOU “AS-I1S” WITH NO WARRANTY OF ANY KIND. XILINX MAKES
NO OTHER WARRANTIES, WHETHER EXPRESS, IMPLIED, OR STATUTORY, REGARDING THE
DOCUMENTATION, INCLUDING ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, OR NONINFRINGEMENT OF THIRD-PARTY RIGHTS. IN NO EVENT WILL XILINX BE LIABLE FOR ANY
CONSEQUENTIAL, INDIRECT, EXEMPLARY, SPECIAL, OR INCIDENTAL DAMAGES, INCLUDING ANY LOSS OF
DATA OR LOST PROFITS, ARISING FROM YOUR USE OF THE DOCUMENTATION.

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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R—=hrENTWET, ZOF =2—F U TLOx5% SP605 7> ML605 ([ZZEE I BEA1H, IRDFED

debounce.vhdl - /37 o = [a]j#%

fsm.vhdl - I 27— K <

sinegen_demo - A VY = XL —HF —D T v —

sinewave_demo - it LA L~ DT v 8— FH A

sine_high.xco. sine_mid.xco. sine_low.xco - % ¢ ¥ .- 7 2 CORE Generator 7 7 A /L
sinegen_demo_sp601.ucf - UCF #l#~7 7 A /L

EURLEFRESHRL TR a0,

R1L1: YAV IR TSy b T+—LOE UEERR

EVEBEEDMNE 2793y
SP601 SP605 ML605
CLK_N K16 K22 Ho sy
CLK_P K15 K21 39 P
GPIO_BUTTONSO P4 F3 AL9 ey k
GOIP_BUTTONSL F6 G6 G26 St e
GPIO_SWITCH D14 ci8 D22 TONT o ALl
L H—
GPIO_LED_ 0 E13 D17 AC22 Selector[0]
GPIO_LED_O Cl4 AB4 AC24 Selector[1]
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Step 1:
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Step 2:
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IL& 7 & ERA,

[Project Navigator TO 71 =27 FDERE A7V A2 ||
[ 1 >~ ChipScope ILA = 7 O3B
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X
f

Project Navigator th7BR> s kD1E
REAVTY AV B

RTL THA YV DERE LV AT AUk

Z O FNETIX, Project Navigator TRTL 7 ¥ A v 2B A7 U A b3 5 Kk LProject

Navigator T SP601 ' Z v h 7+ — L% X —% v MZL7z ISE®R vy =7 M BT 5 HIEIC
DONTEOET,

1. #ftsh b Y —R 77 A /L% C:\ChipScope_ProjNav\ Cfi## L £,

2. Project Navigator # f2#) L . [File] — [New Project] 227 U v 7 L CH LW =7 b Z1ERK
LET, 4. T4V 2780, 7av=s b AT %BEL, [Next] 227V v 7 LET,

B New Project Wizard

Create New Project
Specify project location and type,

Enter a name, locations, and comment For the project
Mame: [pn_stepl
Location: iE:_'I.Eh_ipscope'l,pn_stepl

pacopoin =

Working Directory: | Ctichipscapetpn_step

]
Description:

Select the type of top-level source For the project

Top-level source bype:

[

[ Mexk = H Cancel

2-1: [Create New Project] R—2
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3. TARARET YN TaXT o EZROLHIHEEL, [Next] 22V v 7 LE7,

E New Project Wizard

Project Settings
Specify device and project properties,

Select the device and design Flovs For the project
Property Mamne E‘v‘alue
Product Category all W
Family Spartang w
Device RCBSLELEG b
Package (e eicl) w
Speed -3 w
Top-Level Source Tvpe HOL
Synthesis Tool %3T (YHDL verilog) w
Simulator I3im (YHOL erilog) w
Preferred Language WHOL w
Property Specification in Project File Store all values W
Manual Compile Crder [
YHDL Source Analysis Standard |\EHDL—93 ¥
Enable Message Filkering il

(e ) (e ) (o

2-2 : [Project Settings] R—<

4. V=V zhEg@R Lo, [Finish) Z2 Uy 7L %7,

5 pn_stepl Vv =2/ &4 7Y v 7L T[Add Source] #7 Vv 7L, VHDL Y —2& 7 7 A
VEFRT vz 7 MEML £,
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RTL THA L DIERE I VAT A b+

6. V—AT7ANDHDSrcT AL 7 MNVEREEL, TXCTHOVHDL 7 7 A /L ZEIRL TH &
ij‘o

Add Source

Laok it: I I =i

| e ®E s E

ty Recent
Documents

Dezktop

e

sinegen_demao_tb

oL

by Carmputer
[=0RCouangP)
File name: |"sinegen_demo_tb.vhd" "debounce. vhd" "fsm.__‘j Open I
Mypr;l,-itimk Files of tupe: ISnurces[ “tut “vhd *vhdl " "k v fxco ".sc;‘ ﬂl

A

B2-3:V—X 2774

7. [Adding Source Files] 7 4 > R 7 IZU A b &NBD 7 7 AL &R L, [OK] 22V v 7 L £7,

== Adding Source Files...

the project,

The following allows wou to see the status of the source files b
allowss wou to specify the Design Yiew association For sources

File: Marmne
@ sinegen_demo_tb,vhd
@ debounce. vhd
@ Fsm.vhd
@ sine_high.xco
@ sine_low.xco
@ sine_mid.xco
@ sinegen.vhd
@ sinegen_demo,vhd
@ sinegen_demo_spa01,ucf

L R o T R = T I A S R L R

Assaciation
Sirmulation o ok,
All ¢ work,
All o ok
All ¢ work,
All o ok,
All ¢ work,
All o ok
All ¢ work,
More o ok

adding files to project: [.I.ll..ll..ll..ll.l

|

2-4 : [Adding Source Files] 51 > Ky
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8. sinegen_demo %47 Vv 7 L . [New Source] %7 U » 7 L TH LWVERK &% (-cdc) 7 7

ANETuT =7 MTEML T,

Design

[ | view: @ f8F Implementation

«08 X
() B Sirnulation

EEl Hierarchy
Ei'lﬂ ',:.,1 pn_sktepl

= Ed xcbslcl6-3osg3zd

IJ_FSM - Fam {

H & B M

E‘IEJ Add Copy of Source. ..

Open
E Remove

Manual Compile Crder

ﬁ_i:i Sk a2 Tan Modiile
Smarkizuide, ..

2-5: FFY —RADER

9. [Select Source Type] 7 + > K v T [ChipScope Defination and Connection File] Z&RL .~ 7

A v41Z pn_stepl.cdc £ AL T [Fin

ishy 227U v 7L %9,

10. <~V FERZH#HEZEL <, [Finish) 227V vy 27 LET,
RIZ, 3OOV A WP =X —F—Da T _TEAERL £T,
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11. [Design] ¥ 4> K¥<T USINEGEN OF®D 3 SF_RTH _xco 77 ANLERRL,
[Regenerate All Cores] 7 u A& X727V v 7 LET,

Design [ F x
Wiew: (=) I:E'E:E Implementation ) Simulakion

| |
LEJ | Hierarchy A
H; ] '-Lﬂ pn_stepl

= B £ xchslkl6-3csg3cd
I = ﬁﬁﬁ sinegen_derno - Mixed (sinegen_demo.vhd)
LA m I1_DEBOUMCE_0 - debounce - Mixed (debounce, whd)
.E_] .| U_DEBOUNCE_1 - debounce - Mixed (debounce. vhd)

= [y U_SINEGEM - sineqgen - virtes (sinegen. vhd)

:

| U_5H - sine_high (sine_high. xcao)
(-i I1_5M - sine_rmid (sine_mid, xco)
’\:." I1_5L - sine_low (sine_low,xco)

I1_FamM - Fsmn - Mixed (Fsm.vhd)

E i 2
| PJ MoProcesses Running

{: Mo single design module is selected,

=dE % Design Ukilities

2  Update All Schematic Files
= - f3  Compile HOL Simulation Libraries
= r\_ Regenerate All Cores

2-6:[Design] 74V R IODYA VRS I RL—E—DT 7 AL

12. FY A AT S R0IC, [Keep Hierarchy] &7 a > % [Soft] IZiE L. T A > B AME:
Fraiu, XST THEREILBFITSNARNEIICL TBE ET, ZhERET 51T,
[Synthesize] 7 vt 2x%&4 27V v 7 L, [-Keep_hierarchy] 7" = % [Soft] iIZL £,

13. [Applyl #2 V v 7 L E7,
T, BREAE T T,
14. [Synthesize] 7 r v A& F T2V v 7 LET,
15. [File] — [Copy Project] #27 Vv 27 L., 7u¥ =7 M4 % pn_step2 IL CTHRFL £9
16. 7 a0y = 2 NG T AL 2 R U EASLEZS, [OKl 22U v 7 LET,

Z DB:pEET T, Project Navigator Zf#H L TISE 7 uy =27 b &2{E L., TH A 2B L EL
77

B

1. FIHLTIETLIZ EEMBICHHAL TSV,

2. ZOF 2—b Y TATHM L EARRBIET T,

3. EPOY AV TAR—RELZ—Fy NMITHHEEDY =R T 7 ANVEBEIETDZHLENRD
D EFh,
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TH A4 ~® ChipScope ILA a7 ®EN

ChipScope ILA 37 &0

Z OFJE T, Project Navigator & ChipScope Pro Core Inserter > — L RIO#H A7 v — 2 HL
T, 7% A 12 ChipScope™ ILA = 7 ZBINL £9°, Pild=—%F—2 ILA a7 2 FETRTL 7
PALNIFAT OUER DY £ LT, ZOHE. THA L DY =R T 7 ANVEEET H0ERH -
70, FMA D I AT HAREMERH Y £ L1,

AEINSIE, T RTL VY —2 77 A NVEEFEPFIC, a7 #B8ML, EEaEm,. 7F10%
Ia—7TC&xE7,

1. [Hierarchy] ¥ + > KU T pn_stepl.cdc 7 7 /v %% 727 Vw7 L, ChipScope Pro Core
Inserter > — & f2Eh L 97,

BHIDT 4 RO, TRAR I T v arBERRENET, =7 v b T340 AFBEIC
Project Navigator TEREL 72D T, T XA A AT a UREBPICRESNTNET, 21U
& v . ChipScope Pro Core Inserter & Project Navigator i CH#72 %7 /34 A %85I R & #ES
LT ENTEET,

&, ChipScope Pro Core Inserter [pn_step1.cdc]

File Edit Help
H < o ?
= DEVICE | DEVICE Select Device Options
ICON |
:| Design Files

Core Utilization

Input Design Netlist:

Output Design Netlist:
BRAM Count: 0

Output Directory:

Previous | | Next > |

Loading CDC project Cchipscopelpn_stepipn_step! .cde =
Successfully read project Chchipscopelpn_steptipn_stept cde =

4] [#]

3-1: ChipScope Pro Core Inserter
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2. [Next] 22 Vw27 LEF, 742 RPICICON A7 3 v RFRSNET,

. ChipScope Pro Core Inserter [ pn_step1.cdc]
File Edit Help

H <« = 7
= DEVICE : | ICON Select Integrated Controller Options |
ICON
o rParameters

Boundary Scan Chain

BRAM Count: 0

< Previous | ‘ Next > | ‘ New ILA Unit | ‘ New ATC2 Unit ‘

h‘lessages
ILoladinu COC project Clchinscopeinn stenlinn stend.cde
4

3-2:ICON A7 av

3. [Next] 22V v 7 LTILA =27 2L £,
4. [ILA Options] 7 > K 7o [Trigger Parameters] # 7 Ch U A— /T A— X 2 EL 7,

= DEVICE | ILA Select Integrated Logic Analy Options |
E-ICON B
uo: ILA

l/ Trigger Parameters r Capture Parameters r Net Connections
~Trigger Input and Match Unit Settings

Number of Input Trigger Ports: Number of Match Units Used: &

TRIGD: Trigger Width: |2 Match Type: |Basic wiedges =
# Match Units: I:E Bit Values: 0,1, X,R,F,B | |
Counter Width: Disabled |~|  Functions: -, <>

[»

~Core Litilization

TRIG1: Trigger Width: |2 Match Type: |Basic wiedges =
# Match Units: I:E Bit Values: 0,1, X,R,F,B

4]

BRAM Cou... 1

rTrigger Condition Settings

Enable Trigger Sequencer Max Number of Sequencer Levels:

~Storage Qualification Condition Settings

Enable Storage Qualification

[<movon | [wes> |

3-3: [ILA Options] 7 « > Ko ® [Trigger Parameters] %7
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ZOFTIE, RDESIC P I H—=NTFA=FEREL £,
£31: bYA= RFA—42—

FUH—% U el =} RYF 547
TRIGO 2 Basic w/ edge
TRIG1 2 Basic w/ edge
TRIG2 2 Basic w/ edge
TRIG3 20 Basic
TRIG4 2 Basic w/ edge
TRIG5 3 Basic w/ edge

5. [Capture Parameters] #7427 Vv 7 L, RELT b VA — NI XA—F &R L £7,

= DEVICE | ILA Select Integrated Logic Analyzer Options |
= ICON i
UO: ILA f Trigger Parameters |T Capture Parameters r Net Connections |
Capture Settings
Sample ... Clnck Edge

Data Depth: | 1024 Samples Data Same As Trigger

Trigger Ports Used Az Data
Include TRIGO Port (width=2)

Include TRIG1 Port (width=2)
: Include TRIG2 Port (width=2)
BRAM Cou... 1 Include TRIG3 Port (width=20)
: Include TRIG4 Port (width=2)
Include TRIGS Port (width=3)

| oo | s> |

K 3-4 : [Capture Parameters] 27

6. ZER—NET Ny Ry ML £7, ROFIAIHENET,
a. [Net Connections] ¥ 7% 27V > 7 L %7,
b. [Modify Connections] 2 U >~ 7 L 3, [SelectNet] 7 ¢ > R U RIS INET,
c. [Select Net] 7 > K 7 < sinegen_demo (/&5 & CLK_BUFG * v h %L £9,

CLK_BUFG * v k &5 3 %2, [Pattern] 77 + — Rz clk_bufg & AJjL . [Filter] %
7V 7 LET,

UG750 (v12.3) 2010 £ 11 A5 H japan.xilinx.com 19
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d. BRZBFERN S clk_BUFG Z##{R L, [Make Connections] %2 U v 7 L £7°,

&, Select Net

Structure / Nets Net Selections

¢ ![sinegen_demao] i
o= LJ_DEBOUNCE_D [debounce] Clock Signals |_
o U_DEBOUNCE_1 [debounce] ;

Y_FSMifsm] Jlero ik BUrG
o U_SINEGEN [sineger] :

[ »

Trigger/Data Signals

Channel

|v | Pattern: |c|k_bufg |v ”W‘ CPO

Met Mame

Source Instan... | Source Comp... | Base Type |

clk_BUFG

-k BUFG BLFG BFG v | Itake Connections || hove Mets Up |

1

1]

| Remove Connections || Move Mets Down |

g

3-5:[SelectNet] s> K™

7. FIE6 MV, VDO RN AT — A —bMbEfL £7,

TRIGO
TRIG1
TRIG2
TRIG3

TRIG4 :
TRIG4 :

TRIG5
TRIG3
TRIG3

: U_SINEGEN B/ T *sel* %

: sinegen_demo [ < *GPIO_BUTTONS_re* % 2

: sinegen_demo B4 < *GPIO_BUTTONS_dly* %%

- sinegen_demo F&JE T *SINE* % #i58

sinegen_demo P& < *GPIO_BUTTONS_db<0>* % 5%
sinegen_demo (&)@ < *GPIO_BUTTONS_db<1>* * % k&
: sinegen_demo & < *GPIO_BUTTONS 0_IBUF* %%
: sinegen_demo (&)@ < *GPIO_BUTTONS 1 IBUF* % #:5%
: sinegen_demo Bk ¢ *GPIO_SWITCH_IBUF* % #:i5%
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& XILINX. ChipScope ILA a7 ®:&m

&, Select Net
Structure [ Nets Net Selections
¢ flsinegen_demo] *! || ClockSignals | TriggerData Signals |
U_DEBOUNCE_O [debounce] Channel
U_DEBOUNCE_1 [debounce] | llcho U sinecenssros
U_FSM [fsem] | | et W SINEGENsel<1>
¢ U_SINEGEN [sinegen] i
o= I_SL [sine_low] BEzy kolEET 3
i | F U= = R EER
o LJ_SM is!ne_mld] T EA—H | -
o LU_SH [sine_high] [ EsEriase |

KT f A
1 T3 7 1 A _‘|
Net Name | = | pattem: ser] | = | Fier -
1 {l7po [TP1 [ T2 [ 1p3 | TPa | TP5 |
Met Name |source instan...|$ource Comp.. IElase Type — - - -
sel<0> U_SMEGEN sinegen FOR -\
sel<t= IU_smMEGEN sinagen FOR Make Connections | | Move Nets Up |

7l | Rmec.crmcmm]l lmul‘&utsmwn ]

- >

D
——
)

Ch oA
R
Fitw

¥

36: FNUA—IT—HES

8. HTLEL, T RTCOR—=FPFRANSLBAIIEDLY, I XTIy 7BLO0N ) H— FR—
NeT ol Ry MTERLIZZ EE2RLET,

ILA

| Trigger Parameters | Capture Parameters Net Connections |

Met Connections
7 UNIT b TRIG3
7 CLOCK PORT CHD: rsing=0=
CHDO: felk_BUFG CH1: Ielni=1=
¢ TRIGGER PORTS CHZ: fsina=2=
¢ TRIGD CH3: Isine=3=
CHO: J_SINEGEN/zel<0> CH4: Isine=d»
CH1: AJ_SINEGEN/sel=1> CHS: Isine=<5»
¢ TRIG CHE: Isine=<6>
CHD: ABPIO_BUTTONS re<0» CHT: Ising<7»
CH1 IGPIO_BUTTONS re<1» CHE lsing<g»
¢ TRIG2 CHD: Isine<ds
CHD IGPIO_BUTTONS diy<0= CH10: fsine=10=
CH1: IGPIO_BUTT CH11: fsine=11=
== TRIG3 CH12: fsine=12=
7 TRIG4 CH13: feine=13=

CHOD: IGPIO_B CH14 fsine=14=
CH1 IGPIO_BUTTON CH15: fsine=15=
¢ TRIGS CH16: fsine=16=
CHO ASPIO_BUTTONS_0_IBUF CHAT: fsine=17=
CH1: IGPIO_BUTTONS_1_IBUF CH18: fsine<18>
CH2: IGPIO_SWITCH_IBUF CH19: fsine<19=

X 3-7: v FMEHEDET
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% 3E . FH A2~ ChipScope ILA a7 ®iEM & XILINX.

9. pn_stepl.cdc 7 7 AV ERIEL CTHL £7°,
ChipScope Pro Analyzer ¥ — L &L TCE Y h ARV —LZTF XA AF T n—RT5
AN, By PARY—LERA TV a U BELLKEESNTHDNE ) DERL £7,

10. [Generate Programming File] 7 =& 2x%4 2 Y >~ 7 L, [Properties] %27 U v 7 L £7,

11. [Startup Options] # 7= U T -g StartUpClk 4>+ = > % [JTAG Clock] Iz EL £,

= Process Properties - Startup Options

C_at_e_g_':'__ri_____“____ ‘ Switch Mame Property Mame Walue
General Options |-g StartUpCl: FP@A Start-Up Clock | 3746 Clack v
Configuration Cptions I : - |
Startup Options |-g DanePipe: Enable Internal Done Fipe [
Readback Options i—g DOME_cycle: Done {Output Events) Default (4) b
Ei kion Cpi . o
HEPHPREI R E—g GTS_cycle: Enable Outputs (Oukput ... |Defaulk (5) v
i—g GWE_cyele: Release Write Enable (Ou... |Defaulk (&) hd
E—g LK _cycle: wait For PLL Lock {Output... |Mo wWait v
i—g Makch_cyeles wait For DiCT Makch (Outp... i.ﬂ.utn hd
:—g Drivelone: Drive Done Pin High |:|
Property display level: iStandard | Display switch names Defaulk

o [ e I wr ][ vep ]

3-8 : [Startup Options] A 731

INT, Tarl I L 77 ANVOERERIFTEET,
12. [Analyze Design Using ChipScope] 7 rt A& & 7127V v 7 L ET,
Tav AN T9 5 L, ChipScope Pro Analyzer > — 3 E S v E 9,

B[

4. TRy 7 =T HDL TH Ay 77 AVZEMT 5O TIERL GREDO R Y b U A KT
AT D ERF I T,

Z Z F T ChipScope ILA =2 7 &3 A L#& 1> - 72> ¢, ChipScope Pro Analyzer L CF
PALHT NNy T TEHEITRYELE,
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& XILINX.
F4E

ChipScope Pro Analyzer &R L =74
A2DTINYYT

THADTINYD
Z Z Tk, Xilinx® ChipScope™ Pro Analyzer Z £ L CTF ¥ A v &7y 7 L, =7 —%RHiL
TIEEL TH B D ELFITT 5 HECOVTHRIL £, £i2, FHF AL hb—HOF— 4% b
IVH—BLOF v 7 F ¥ —F5FECOOTHIAL 97,

ChipScope Pro Analyzer ZfEH L T, AV = XL —F —PIEL EEL TV D0 E 2 &
ALET, ZITOEREMIE, KD 2OTT,
O FTX_RTOVAFERRBELWDMNE S MR
O BReYy Z7BELSEEL TWDEMNE S MR
WOFNEZHENET,
1. JTAGF=—r% USB 7—7 iz, @E/"T7 A—4ERELET,
a. [JTAG Chain] — [Xilinx Platform USB Cable] #2 V v 7 L £,
b. [ChipScope Pro Analyzer] # A 7 a2 ARy 7 AW DT, HE LR —FDNTF A—F%
RELET,
ZOF 2— kY TN TiE, [Speed] & 3 MHz iz [Port] 2 USB21 (2L %7,
c. [OKlZ2YV vy o L%ET,
d. [ChipScope Pro Analyzer] # 4 7 a2 iRy 7 AT, T4 2DFEME R L, [OK] %7
Vo 7 LET,
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% 4 & : ChipScope Pro Analyzer 2R L 1=TH A2 DT /N\v 5 & XILINX.

2. JTAG F = — v ~DOHfw & il L £79°

2] ChipScope Pro Analyzer [csdefaultproj]

Eile Wiew JTAG Chain Device Window Help

®
Project: csdefaultproj $SLLrnrryd

JTAG Chaln
DEV.D MyDevical (CESLNE)

= AN

:I'ﬁ-\.ﬂ'. O UL O T T e IO

INFO; Firmware version = 1029, —
INFQ: File vargion of Cdline 2. 10SE_DSNSEdatamush_xp hex= 1303

IMFO: Firrmwware he file warsion = 1303,

INFO: Downloading CAKilinag 2 I1SE_DSASEdatakusb_xip hex

INFO: Downloaded firmwang varsion = 1303,

IMNFO; PLD file version = 001 2h

1%h

NFQ: Type = Dx0004,
INFO: ESN oplion: 00001 324765801,

IMFQ: Successfully openead Xiling Platform LISE Cable

INFQ: Cable; Platform Cable USE, Pork USE21, Speed. 3 MHZ

IMFO: Found 0 Core Units in the JTAG device Chain,

INFO: If cores were expected 1o be found, see Answer Record 19337,

[T

4-1 : JTAG F = — GO

3. [Project] YA N TTFA_A 24 %427V » 27 L. [Configure] 227 Vv 7 L TTNNA REa LT ¢
Fal—rgrLFET,

4. [Configuration] 7 > K v C, Project Navigator »5®7 7 4V ® BIT £ CDC 7 7 A v %
EIRL £,
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& XILINX.

THADTNYYT

TR R a7 4 X2 —ar b ILA a7 RHERL T,

& ChipScope Pro Analyzer [csdefaultproj]
Eile View JTAG Chain Device Window Help

Project: csdefaultproj

7 LINITD MylLAD (LA

[
Trigger Setup |:| :
Waveform I :

o

| Listing - co

.\chlpscnpe\chlpscnpe‘pa_ﬂeﬂharsiep!.rms'l'irml_;t !
1) (] LB 5 L}

IMFO: Found 1 Core Linitin the JTAG device Chain.
COMMAND: import_inserter_cdc
C:ichipscope\chipscope'pa_step2ipa_step2.runsiimpl_1\
debug_nets.cdc 0 DoAuto

[ »

am

42 FINAR AV T4 FaL—La>DEM
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% 4 & : ChipScope Pro Analyzer ##RL=TH 1> DT /v Y

& XILINX

6. [Trigger Setup] LTt [Waveform] #zhzh& 72 U 7 L, [Trigger Setup] BL W

[Waveform] 7 ¢ > | 7 % Bl % £,

i ChipScope Pro Analyzer [csdefaultproj]

(=1

File View JTAG Chain Dewvice TriggerSetup VWaveform Window Help
22 @ | Trisger Runode: [Sinle_ [v]| b m T [ [ |
TSI
Project: csdefaultproj v &8 Trigger Setup - DEV:0 MyDevice0 (X1
JTAG Chain i 3 Match Unit Funcli
¢ DEV.0 MyDevice0 ({CBSLX16) = aunn Hnion
® 2 bl A0 711 AY g o~ MO:TriggerPort0 ==
\Waveform S| | Add Active Trigger Con
= T - TriggerC
E't‘l
Bus Plot | !
-
O Type: |Window | Windows
s
Signals: DEV: 0 UNIT: 0 . | ®| Storage Qualification:
% Data Port i
o= IGPIO_BUTTONS_db
o~ (GPIO_BUTTONS_dly
o IGIPID_EUTTDNS_re Bus/Signal X 0
&= [sine u
o= JsingSel /GPIO_BUTTO... o 0
CH: 28 IGPIO_BUTTONS_0_|
CH: 29/GPIO_BUTTONS 1 | a £ERL0 EDTRO=xs g 0
- 1__l’_‘l=.|.'.‘_'1'.lZI.|‘.E;.ELl'.‘L_'E‘.!|.E.1]I.|2l=l._lﬂjl_|;l'é'i - /GPIO0_SWITC... 0 0

X 4-3 : [Trigger Setup] & & U [Waveform] O4LE

7. [Trigger Setup] — [Trigger Immediate] %2 V v 7 L £,
8. Y ALVWETHENHDLI LEMRL ET,

{2} waveform - DEV:0 MyDevice0 (XCESLX16) UNIT:0 MylILAO (LA} : i
BuasSignal X o |0 N .“Im. - .32|ﬂ. } .Mlm. § .ﬁTn. - .Bllm. - .g'lm.
/GPI0_BUTTONS_0_IEUF o o il
/BPI0_BUTTONS_1_IEUF o o
/GPI0_SWITCH IBUF o o
o~ GPI0_BUTTONS db 0 o 0 Y
o~ /GPI0_BUTTONS_dly o o 0 Y
o JGPIO0_BUTTONS re ] ] 0 )
o isine -sozrz) -soz7z| S
o fU_STHEGEH/sel o o] | 0 Y

4-4 . AV RDENME

9. [BusPlot] #4727V > 2L, [BusPlot] v 1> R U &R & £9,
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THADTNYYT

& XILINX.

10. [BusPlot] 7 4+ > Ko T [/sine] F=v 7 Ry 7 A4 NI THAVEEFRRL T,
ol i |
o] e

{2l Bus Plot - DEV:0 MyDevice0 (XC6SLX16) UNIT:0 MylLAD (ILA) :
W RN R W R I

Plot
1000000

@ datavs time

i data vs data

Display

line |V|

Bus Selection

[ GPIO_BUTT!
[ AGPIO_BUTT!
[v] M isine

[ isineSel

—1 500000

Min Mazx
1000

X 1] 10E:
u} u +

10g526%
a 200 400 &0 200

He 822|T:| -55408

4-5: A VIRDRT
ZOWERTY A ED XD ITITRA FEA, THIE, EBEEEZ 16 EHO O /51 & 10

~EEFTHEEL SR RINET,
[/sine] #4527V » 2 L, [BusRadix] 2V > 27 L %7, [Signed Decimal] &= v 7 K> 7 X

11.
AL ET,
12. [Trigger Immediately] R %> T1 22U v 27 L, @EAKREOY A PEDONRR T ay N EER

LFT,
% Bus Plot - DEV:0 MyDevicel (XC6SLX16) UNIT:0 MylLAO (ILA)
Flaot
® data vs time seoool
1 data vs data
Display
line -
Bus Selaction 0 :
I —————— zh0 o
4| Il [ ¥]
firhd
Min Max —=goood
x i} 10z
k' —2ET6E 2EVEE
A T

X 4-6 : SERBOY A VED/NAR TOy k
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& XILINX

% 4 & : ChipScope Pro Analyzer ##RL=TH 1> DT /v Y

13. R—F DOV A U PRIR A >V —4%—d LED » Toffon, 01] £ REINDHET, R—FT
[Sine Wave Sequencer] 8 % > (X 1-1) 20 Lfsei) £9,

AE VU —FELLEEL T EHA, TRISNDEMETIE,. RA U EHTILICh
YU RTHYLTAR2E y b e #— (00,01, 10, 11..) 1272 B 1ETCT, 2 ORBEO K

(ZOVTH, Fa—h U FADRETT Sy 7 LET,
14. [Trigger Immediately] A% > %65 1JE 27 Uy 7 L HEEBOY A L EDONR Tay h a2k
TLET,

o @ X

{2} Bus Plot - DEV:0 MyDevice0 (XCESLX16) UNIT:0 MylLAD (ILA) :

Flat
® data vs time
1000004
() dataws data
Display
Bus Selection
—— =
[ 1M /GPIO_BUTT
1M Jsine
[ /sinesel
‘ [*]
Tt 2
Min Max -1000004
X Q 1oz

¥ -1z21070 l1z1070

[=]

H: 805|¥:| -143809

4-7: FEBEOY A VRDNAR TAy +

15. R—R OV A P& A >V —%—d LED 2 Ton, off, 10 £ REINDHET, R—FT
[Sine Wave Sequencer] & & > &R Lkt £9,

16. [Trigger Immediately] A% > %6 5 1JE 27 Vv 7 L AREEEOY A L EDONR Tay h a2k
AL ET,

{2l Bus Plot - DEV:0 MyDevice0 (XC6SLX 16) UNIT:0 MyILAD (ILA

Pl sooooof
i® data vs time

i) data vs data

Display
CR—

Bus Selection

u}
piulals)

x b l0gz —cooooot
W -5Z4ZE6 524236

4-8  BERBOY A VED/AR TAOY +

17. R—R O A L PBIR A > P — % —@ LED A3 lon, on, 11 L FR &N 5 T, 8 — K T [Sine
Wave Sequencer] AR & > Z# L el £9,
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& XILINX. FHALODTINY Y

18. [Trigger Immediately] X% > %27 Vv 7 L, BEF A EDONNR Ty hEFRLET,

SBAINEA > b TR | |

{£] Bus Ploi - DEV:0 MyDeviced (XCESLX16) UNIT:0 MylLAD (ILA) | p— ,f i e ]
Plot ke i
® data ve lime \-"\/’ \\_

O datavs data

Display
|—! 1

kS |

Bus Saleclion

[T

i -
(I yGPi0_BUTTO— w. - —~ — -
(I aPIo_BUTTd |

Fa

[ min fax |
| = 0 mz:l ~E00000 "N\‘l

| % -szazes Sz4288

x: =138]¥: 293373

4-9  BEYAVIRD/NAR TOY b
FTARTOFAPRIRPEL VR E I DR L ELTER, @Re Yy 7EKITEZIEL <EIfE
LTWEEA,

E FTRTOV A ERIRBELWNE D DR L £,
O ®Ra Yy ZB3EL SEIEL TWANE I L, RO FIECHER TE £,
O 2X7—F v UPIELKERL, HODELWINE I DEHEL ET,
O AT7—h ¥V OAIPIELWNE I 2R LET,
WIZER e Yy JEROF Ny 7 2B L £,
19. RDONT A—=Z HFBEL TITZEY,

[Match] : [TriggerPortl] % [RX] (Z8&iE -- GPIO_BUTTONS_re[1] ®3rH B3 h = 8
FSM 8BB4 2 5K & 72 5 TV 2 O THIR

[Trigger Conditions] : M1 -- + U 7 —%& M1 (Z§%E
[Capture Settings] : Windows = 10, Depth =2
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% 4 & : ChipScope Pro Analyzer 2R L 1=TH A2 DT /N\v 5 & XILINX.

@ Trigger Setup - DEV:-0 MyDeviceD (XC6SLX16) UNIT:0 MylLAO (ILA)
= Mateh Linit Function Walue Courter
= o MO TriggerFortd == O Bin dizabled |~ |
- ¢ M1:TriggerPart == R Bin disahled
IGRIO_BUTTO R =
IGRIO_BUTTO k4
o= M2 TriggerPort2 == e Bin disahled -
o= M3 TriggerPort3 == AR GO0 Bin disabled
9 M4 TriggerPortd == O Bin dizabled |
iR B T T il
5 Ardd Active Trigger Condition Mame Trigger Condition Equation
= Dl - Trigge rConditiond M1 =
E Type: Window || Windows: 10) Depth: Position: 0
5 Storage Qualification: All Data
@ sample Burfer is ull

B4-10: F)ADEREVI4VED
AE :GPIO_BUTTONS_re[1] *» bk ®EEE® TriggerPort HH513ZZDF = —F U 7L L TR
BHZELHY ET,
20. [Run Trigger] "% > ¥ %27V o7 LThYT—%BL, 55 E£T,
EHRIX, V4 Ryo—FLIZICERESNET,
21. R— K @ [Sine Wave Sequencer] A% > &L £7,
2. %7 Fx—INY 4 R UBEHRL T,
o XX TTFX—ZINTEU 4 RUNLOETOHEIT, 21 £22 20K L £9,
o BHOY 4V RURR YT F v —SNGEIE, ROFIE~ERET,

@ Trigger Setup - DEV:0 MyDevice0 (XC6SLX16) UNIT:0 MylLAO (ILA) :
; Match Unit Function Value Radix Counter
:,J* o= W0 TriggerPortd == HH Ein dizabled |~
=z ¢ M1 TriggerPortl == R Ein dizabled
IGRIO_BUTTOMS re[1 R =
IGPIO_BUTTOMSre|l ke
o= M2 TriggerPort2 == HH Ein dizabled |
o= M3 TriggerPort3 == O 0 00 Ein dizabled
¢ M4 TriggerPortd == HH Ein dizabled |
P10 BLITTORS Akl -
;c Add Active | Trigger Condition Mame | Trigger Condition Equation |
a5 ® | TriggerConditiond | W =
g Type: Windows: 10/ Depth: Fosition: a0
% Starage Qualification: All Data
(W Window #5 has 0 samplaes (0%). Total Buffer has & samples (40%).

B4-11: ¥ v TFr—Enf=v 12 FODOWHER
23. [Stop Trigger] " %> M %227V v s L, Fv7F ¥ —SNETF— X 2R L £7,

[Sine Wave Seqgencer] R % > A4 7o NHEE DL LRV =y URd H 2 Lo £7,
Flo, AT —bF vV UBELSEEL TWD 0 E 9 22% 7R 7 sineSel RIEL <EBELTWHZ
bbby £,
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& XILINX. FHALODTINY Y

ZZETT, YAV 2R —F—RELSEEL T ANE I D EHRL LT,
E 3 R_RTOH A UPEERBELWDE ) DR L £,
O ®ReYy ZBREL SEIEL TWA0E I L, KOFIECHRRTE £,
M 27—k vV UPELERBL, HOBRELWLMNE S NEBL £7,
O AF7—h vV OATPIELWRE D D ElRL ET,
24, PV — F—RFBERAEZIET DRDNT A—ZEHREL 7,
e [Trigger Run Mode] :Repetitive

* [Match ] : [TriggerPort5] % [XRX] IZf& & -- A — K~ o [Sine Wave Sequencer] &~ % > D A
713y 7 7 T % GPIO_BUTTONS_1_IBUF O h R Y = v V& FRER.
* [Trigger Conditions] :M5
* [Capture Settings] :
- Windows =1
- Depth=1024
- Position = 512
25. [Run Trigger] " %> # %2 U > 2L GPIO_BUTTONS_1 IBUF (5 TEEDEB1 S 5
£, A—F o [Sine Wave Sequencer] 8 # & i Ll £97,

Trigger FunMode: [Repelive [w || b B T B | 9 2 9 & | 2 2 B

{25 Waveform - DEV:0 MyDeviced (XCESLX 16) LINIT:0 MylLAG (ILA) o g
e X | o 512 432 352 272 92 A2 3248 120 200 200 360 44
F6P10_BUTTONS_0_IBUF o o &
/GPI0_BUTTONS_1_IBUF o o] LI
/GPIO_SWITCH_IBUF ol o
o fGPI0_BUTTONS db o of] [] )
& JGFI0_BUTTONS dly of o] 0 HE), T 1 )
& JGPID_BUTTONS re ol of] 0 X 0 3
o fzine $844 5844 _
o fainesel s 9] 3 X 0 )
-
1 plalolalnla] 3 =
Wavefarm #4 captured Jul 1, 2010 11:41-32 AM % sizfe]e] o _sizfs]s] ape-n): o

K 4-12 : KB D ERT
AEWIBICIE, BEZ Y v FRMERUMEICRRINZNWZ EEHD T, k. MY
W —F47E— K % [Repetitive] (2L 7=HAOFHTT,

ZZFETCCT, VAV FE T =R —F—NIEL<EIEL TWENE I DEMRL E L, =721,
2F—F TV UDATNTIELL BV EHA, TNEDOAHTT v a REY AL FNHE
B STV ET,

E JRTOF A EERNIEL W E D R L £9,

E EReYy ZBRELEEL TWENE S 0E, ROFIETHEZRETE £,
E 27— vV UBRELSEBL, HABELWRLLE I e L £75,
E 27—h vV UVDANPELODNE S DNEMHERL £7,
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% 4 E : ChipScope Pro Analyzer ZERL=TH A2 DTNy Y & XILINX.

B

5.

6.

K 4-12 (T XD, Toyva RE AL v TFRHEINTHINDZ 127U v FRERS
NHEOT, MEOBRENITT v a RE Y ALy FiIZdhbd L) T, OB Z5 SR+
NHEDT Y o FEHIRTAZD . Sy a RE Ly ALy FIIFNEFNT NT L AEBE NN
<7,

FY L AERKIT, BEICTF AU EENTWES, AT AR E A 2 —T T 51
1. DIP AL v F 1 &AL, 24 £25 280K, A& & 1 ERTI LIGEEN 1 o7
FIZ725 2 LR L £,

FIE 18 DR Z ik L TEINAR A > b 2 BUST 2RefiiZd 0 L 727,

ZOFa— kY TATTFAY S AREA LB R IT T

32
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& XILINX.

¥
3
10k

Fa—rTZILDFEED

FEDH

Z®F =— bk Y 7Tl ChipScope Pro ILA Core Inserter & Project Navigator O~ 2 —% %3
4 L. Project Navigator TIP 27D %> b U AN EARKL TTV A 245 L. ILA Core Inserter
ZfE AL T ChipScope ILA = 7 % 7% A BT 5 B OV THAL E Lk, £, 73y 7
T AZONTHFEL <FBA L, ChipScope Pro Analyzer ZfEfA L, & EXER NV —FET
THEA L BTNy 7T HEERNLE LT,

X, EARWRRTY A 7 a—o—% & Project Navigator & ChipScope Pro [ offi A iz
WCHERAWN 220 2139 T

B
il

BN

1. FIEL1 TEITLEZ EEZMBICHPAL T7EE0,
PlanAhead ® RTL 71 ¥ = 7 + 1Bk L. VHDL @ ChipScope™ 54 A U NZHAIAAL T, T
YA 24T AN LELE,

2. ZOFa—brYTATHEHAL ZERERRIIMA T,
» debounce.vhdl - 5,37 o Z [H]#%
e fsm.vhdl - HIfHIAT—F w2 >
* sinegen_demo - %A LY = XL —F —D T v X—

3 BOYFAV I AR RES =7y MCTHDHE.EDY =R 7 7 ANVEELET DLERD
D ETh,
UCF #5077 A v

4., TNy 7 Ta—T% HDLTH A 77 AVIGEBMT 5D TEARL AR%EO Ry b ARIC
AT D BRI T,
Gt HDL 7 7 A VA EHEEFE T ALERRNO T, BiEosTI A& 5| X8 2 T maetkiEe <
0 ELR,

5. FE 18 ORIEA R L TEMAR A > b ZES T2 H 0 F L7120

E > b : Analyzer O¥TED 5 Rl 5 & | sinegen_demo.vhd ¥ X U sinegen.vhd €2 = — /LT
RESNIZE Yy b XTZ=BE D 20Dz, B A A0 ETHATW D ATREMER H
BEITT, BUEDL 2520y b R4 —IHRESNTOET A, ZAUE 22 £y b £ T
BT ANERHVET, 2NHD2ODFEL a—AEEREL  FTHEALUEEDIEL TLIEEN,
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E5%: Fa—LUTLOELD & XILINX.
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