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|pScope Pro

The Xilinx Tool ,,ChipScope Pro* facilitates the implementation of a
Logic Analyser Core on the Spartan III board.

1.1 _Creation of a Logic Analyser Core

A ,,Core” file ~.cdc can be created with = Project > New Source.
The following menu appears:

Bt File ~

&1 ChipScope Definition and Connection

B Embedded Processar File Mame:

@ Implementation Constraints File Frl s

Q IP [CoreGen & Architecture Wizard) Iila_spartanS

MEM File

@ Schematic = Location:

[2) State Diagram [EruSEwerkBE T

Test Bench W aveform =
@ Uszer Document
Werilog Module
Werilog Test Fisture
IPy wHDL Library

E VHDL Module

bl
> v Add to project

| A

Mext > Cancel Help

Picture 1: New Source
Choose ,,ChipScope Definition and Connection®, give a file name and activate the
,»Add to Project option. Click ,,Next* to go on to the next menu:

Select E3 ! urce | ion.

Saurce File Project Navigator will create a new skelstan source with e
following specifications

addl Source Type: ChipScope Definition and Connection File
Source Name: ila_spartand.cdc

\Aasociation: addf

Sowrce Directory: D:\SEwork\BETR1

Back | Nes | comel | Hep | <Back | Finsh Cancel

Picture 2: Assign to the top entity. Picture 3: Summary
Choose the name of the top entity and click “Finish*.



This way the ,,Core” file ila_spartan3.cdc is included in the project.

Sources in Project:
~ B alise
E|E:5 w3z 00-5hg1 44
= |E| addd-behave [ hadder_8.vhd]
[ ..5addd_spartan3board2. uct
- 4ila zpartand.cdo
Ee E add1-behawviour [ \adderl whd]

Picture 1: Included file ila_spartan3.cdc

1.2 Usage of the system clock as LA clock

In order for the system clock to be available to the ,,ChipScope® Logic Analyser, the entity must be listed under
ports in the VHDL source code:

SYSCLK : in bit;

N SYSCLK : out bit;
In the architecture, for instance :

N SYSCLK <= not (SYSCLK);
In the ~.ucf file:

NET SYSCLK LOC = P127;

NET N SYSCLK LOC = P46;
If a higher frequency is desired as circuit timing, a frequency increase up to approx. 400 MHz can be reached
by using the DCM-module. For details see Appendix A.

1.3 Adaptation with ..Core Inserter

By double-clicking on the symbol of the ~.cdc file €* la_spartand.cdc the | Core Inserter”

is invoked and 4 menus appear:

First menu: The netlist paths for input and output and the output directory
are specified. The device family is set to ,,SPARTAN 3.
The options: Use SRL 16s ( SeriellShift LUT 16 bit) and RPMs (relationally placed macros)
should be activated.

File Edit Help
H « o 7
= DEMICE DEVICE Select Device Options [
ICON :
:| rDesign Files
Input Design Netlist: | Browse ‘
Output Design Netlist: | Hioven ‘
Output Directony: | Browse ‘
Device Settings

Device Family: | | |

|v| Use SRL16s

[v] Use RPMs

| < Previous || Next > |

ChipScope: Loading CDC project diisewoaorkibb1lbila_spartan3.cde 2
Successfully read project diisewarkibb Wb Nila_spartan3.cdc =

4] D] |
Picture 2: Menu 1

Second menu: Disable JTAG_Clock BUFG Insertion can remain inactive .

= DEVICE ICON Select Integrated Controller Options
=-1CON :
U: ILA ] Parameters

[] Disable JTAG Clock BUFG Insertion

| < Previous | | Hext > | | Hew ILA Unit | ‘ New ATC2 Unit

Picture 3: Menu 2
Third menu: The trigger parameters are listed according to data length and allocation.



Trigger counters, trigger sequencer and storage qualification

are not needed for simple applications.
= DEWICE | LA Select Integrated Logic Anahyzer Options
EHICON :
uo: ILA

Trigger Parameters r Capture Parameters f Met Connections |
r Trigger Input and Match Unit Settings
Humber of Input Trigger Ports: I:IZI Mumber of Match Units Used: 1

Trigger Width: [11 Match Type: [Basic | v [

# Match Units: |1 ¥ | BitValues: 0,1,X T
Counter Width: |Disabled |  Functions: =, <> I
-

TRIGD:

rTrigger Condition Settings

|| Enable Trigger Seq er Max Humber of Seq er Lwels:l:lj

Storage Qualification Condition Settings

[] Enable Storage Qualification

| <oromns | [
Picture 4: Menu 3

Fourth menu: Data registration parameters such as memory depth and data width of the

trigger data and clock edge are specified here.
= DEVICE | ILA Select Integrated Logic Anahyzer Options |
EHCON

U0: ILA Trigger Parameters | Capture Parameters rNet Connections |

:| rCapture Settings
Data Depth: Samples Sample On Clnck Edge

Data Same As Trigger

‘ Include TRIGD Port {width=11) ‘

"Trigger Forts Used As Data

|| | Resource Utilization
BlockRAMSs used: 1

Cctovon | e |

Picture 5: Menu 4

Fifth menu: Under ,,Modify Connections*, the signals in the list must be assigned.
= DEVICE | LA Select Integrated Logic Analyzer Options |
=ICON ;i
Ug: ILA g; Trigger Parameters rCamure Parameters r Met Connections
et Connection:
¢ UNIT

o= CLOCK PORT
o= TRIGGER PORTS

Modify Connections

H | < Previous ‘ | Return to Project Navigator | Remove Unit
Picture 6: Menu 5

The desired signal is marked in the left side table, and the channel number on the right side;

click on ,,Make Connections®.
St Select Net.

Structure / Nets 1 Het Selections
I [addg] |% I Clock Signals r’ Trigger Data Signals ‘
[l SE | =l
I i3 : Channe\\ |||
deHD ysYeCLK IBUF
Het Hame et | Pattern: | | X ‘ Filter A ‘ - I
Met Mame Source Instance Source Component |Base Type | |||
RC=2» INST_2/C0UT1 LUT3 LuTS - cPo |
RC=0= INST_0/CoUT1 LUT3 LuTS =
N_SYSCLK_DELF N_SYSCLK1_Mv_ 0 [Ny I 3
S SCLK_IBUF SYSCLK_IBUF IBUF IBLIF 1 | Make Connections | | 4 Move Nets Up |
CIN_IBLIF [CIN_IBLIF IBUF IBLIF =
5 il |REmqu Connections | | + Nove Nets Dowen |

Picture7: Menu 5.1 Modify Connections: Clock Signals

By clicking on ,,Net Name*®, the list of signal names is sorted alphabetically;
a larger set of signals can be marked in the ,,Trigger Data Signals* list.



Structure /Nets Het Selections
i [adds] Clock Signals | Trigger/Data Signals
Channe\|
|/ElUM_0_0BUF
I'SUM_1_OBUF
I'sUM_2_OBUF
I'sUM_3_OBUF
I'sUM_a_OBUF
I'SUM_5_OBUF
I'SUM_6_OBUF
I'SUM_7_OBUF
: I'SUM_8_OBUF
H:0  |iA_0_IBUF
14 [+ H:AD_ ICIN_IBUF
|Net Hame v|Paﬂem:| |V| Filter
Met Mame Source Instance Source Component | Base Type :'
(o T_ OO0 073 [oT3
IRC<1 = IMST_14COUT1 LUTS LUTS
| INST_2/COUTH LuT3 LTS
HRe=3= INST_3/COUTH LuT3 LUT3
HRC=4> INST_4/COUTH LuT3 LuT3
| INST_S/COUTY LuT3 LuT3
| INST_6/COLITY LuT3 LuT3
HsUM_0_0BUF INST_OMxor_SI_Resu.. LUT3 LUT3
|lsUmM_1_oBUF IMET_1Mxor_SI_Resu.. [LUT3 LUT3
Hsim 2 OBUF INST_2Mixor_SI_Resu.. LUT3 LUT3
1sUM_3_OBLF INST_3Mixor_SI_Resu.. LUT3 LUT3
HlsUm_4_OBLF INST_Mixor_SI_Resu.. LUT3 LUT3
|lSUM_5_ORLF INST_5Mxor_SI_Resu_ |LUT3 LTS
[SUM_B_OBLF INST_BMxor_SI_Resu.. |LUT3 LUT3
1SUM_7_OBUF INST_7Mxor_SI_Resu.. |LUT3 LUT3 -
|'SM_5_oBUF INET_7/COUT1 LUT3 LuTa : | HELEARAN S | |1‘ HBARAASS |
S:’lSCLK adde dect ELRT | 7 s | Retmove Connections | | ‘ Mo Mets Dowen |
Picture 8: Menu 5.2 Modify Connections: Trigger Data Signals
Click OK to return to menu 5, and from there with ‘ Setunto gicct Navioater |

to ISE main menu, by saving the settings with the same file name .

Save Project

Izl Save Project and return to Project Navigator?

Picture 9: saving ,,Core* project

Next, the implementation is started and the Spartan 3 board is programmed.
During this action, you must watch to make sure that the progress bar runs steadily to the end.
Otherwise, close ,,ChipScope® and ,,Impact® (without saving) and start ,,Impact™ again.

1.4

Start of,.,ChipScope*“

After installing ,,ChipScope®, ISE shows a new line in the Process window:
| L.@m  Analyze Design Using Chipscope |
Picture 10: Header of ,,ChipScope*

Double-click to start,,ChipScope*.
The main window of ,,ChipScope Pro“ opens:

& ChipScope Pro Analyzer [new project]

Eile  Wiew JTAG Chain Device Window Help

i

Hew Project
JTAG Chain

N
&

. ChipScope Pro

13

Picture 11:,,ChipScope* main window

First, the JTAG connection must be made: JTAG Chain - Xilinx parallel Cable :



Lo ChipScope Pro Analyzer [new project]
File  Wiew mﬁﬁsiﬁ Device Window  Help

=] ii Server Host Setting

|New Project /TAG Chaln Setup
JTAG Chain) @Mﬁ&_ﬁm\\éf&abie

2 Kilink MultiLIM Serial Cable
O 3iliny MuliLINX USE Cable ’/,'\\\
O Hilin Platform USE Cable

O Agilent ESA04B Cabla ‘w’

~_ShipScope Pro

BT (7)) Auto Care Status Pall
il

Picture 12: > JTAG Chain > Xilinx Parallel Cable
In the next menu, choose = Xilinx Parallel IV and click OK:

pScope Pro Analyzer [new project]

rFarallel Cahle Selection

i) Hiling Parallel 1

@ Xiling Paralle] Iv

) Auto Detect Cable Type

rParallel Cahle Parameters

Speed: Fort:
|5 MHz v |LPTs v
| Ok || Abbrachen

Picture 13: Parallel Cable Selection
Ignore the ,,Windows Firewall Alert” message that appears and close it with OK:

indows Security Alert E3

To help protect your computer. Windows Firewall haz blocked
some features of thiz program.

Your computer administrator can unblock this program for you.
D MName: cse

Publisher: Unknown

[ For this pragram, dan't shaow this message again

Windows Firewall has blocked this program from accepting connections from the
Internet ar a netwark. |f you recognize the program or trust the publizher, you can

unblock it. When should | unblock a program?

Picture 14: ,,Windows Firewall Alert message
A new menu window appears, describing the detected device:

ChipScope Pro Analyzer
JTAG Chain Device Order
Index Mame Cevice Mame IR Lenath | Device IDCODE | USERCODE
[ OihtyDrevicel HiZ35400 B 0141c093

| 8154 || Cancel H Fead USERCODES |

Picture 15: Device detection
Quit with OK; the trigger window, the data window and the console window appear

in the main window:



i ChipScope Pro Analyzer [new project]

File Wiew JTAG Chain Device TriggerSetup “Waweform  Window  Help

@ r» a2 520 2B

New Project E &} Trigger Setup - DEV-0 MyDevicel (XC35400) UNIT:0 MylLAD (ILA) =5 # fa' e
‘;TA[?ESNUEI‘Q:VDEW:EU LC3S400) Al ; Mat.ch Unit | Function | Valug [Ra..] Counter -l
o UNIT:O MyILAD (ILA) g« W0 TriggerFortd ‘ == W_)OOOC_)OOOCl EBin ‘ disabled |Z|
Trigoer Setup o
A3 ada Aclive | Trigger Condition Name | Trigger Condition Equation |
\;\51":? § S = }E‘ (O] | TriggerCaonditionn | Mo %'
Signals: DEV: 0 UNIT: 0 V2| rone: [inaow =] windows: | 1| Depth: 512 | Fosttion: | ]
o= Data Port g b=t
 Trigger Ports | © Waverorm DEVD MyDevicen (4C3SA00) UNITO RMILAD L) - oo oo B &
Bus/Signal X 0 |
DataPort[0] ol 0 -
DataPort[1] o o
DataPort[i] o
DataPort[3] o
DataPort[4] o o
DataPort[5] o o
DataPort[6] o 0
DataPort[7] o 0
DataPort[8] o o
DataPort[9] o a
DataPort[10] [
([ TR P E To
; ‘XD E|I'|U o EIIHA(X—U):U |
e e e s e

INFO: LPT base address = 0378h

IMFG: Cahle Type =1, Revision=3.

INFO: Setting cable speed to 5 MHz.

INFO: Cable connection established.

INFO: Successfully opened Xiling Parallel Cable
INFO: Cable: Parallel IV, Port: LPT1, Speed: 5 MHz
INFO: Faund 1 Care Unitin the JTAG device Chain

1 |

Picture 16: ,,ChipScope ,, main window after device detection took place
The last line in the console window is important:

INFO Found 1 Core Unit found in the JTAG device Chain
If it reads: Found 0 Core Unit found ... then ,,ChipScope® and
,Impact” must be closed and programmed again.

In order to see your own signal names in the Waveform List, you can overwrite these
(DataPort(0), etc.) and save them as ~.cpj :=> File = Save Project.

- Save Project As

Savein |Db4 ‘ﬂ - B oF B
; I3 __projnav
'J £2_nge
hipScope Pro Analyzer [adderB Heje”‘ g;:tmsus
I Wiew JTAG Chain Device Trig @
& Deskiop
Mew Project | f;(!- t:)s- -rT‘J (%s. *
Dpen Project... ] |q &
Save Project ' ’ = My Documents
=8 i hd
| Gave ProjectAs.. cason || |2
e z
Page Setup... %LA) M= My Computer
Erint » _'_J =
Import j' H || My Netwark — File name [aders cni =] e
- | Places I _l . :
H B2 Save as lype: Alle Dateien 7] - ancel
Export... l]—[ 13
Picture 17: Save Project as Picture 18: Save menu: save as ~.cpj

A complete project file can be loaded with = File 2 Open Project:
As aresult you can see the changed signal names:



ChipScope Pro Analyzer [cpldaddB]

Eile  Wiew JTAG Chain Device Trigger Setup  Waveform
Mew Project | | o 2 B
‘Open Project...
Save Project Naveform - DEV:0 MyDevi
Save Project As.. Bus:Signal X0
Page Setup... uM[0] ol o
Print »
UM 1] ol o
Import...
TMLE] ol o
Export...
TM[3] ol o0
1 DMSEworkiBE4cpldaddd cpj
2 DAISEworkBE b fadderaop [ L oL 2
Exit TML5] ol o
SMIe] ol o0
SUM[ 7] ol o
SUM[E] ol o
AL0] ol o
CIN ol o

Picture 19: Open Project
In the trigger window, you can indicate a trigger condition. If everything is marked with ,X°,

. » .
click on __ to start the data intake.

&1 Trigger Setup - DEV:0 MyDeviceD (XC35400) UNIT:0 MylLAD (L) o' & A
; tatch Linit Function Walue Fadi Counter

% o= W0 TringerFortd == AR 00 | Bin disahled = |
S -
; Addd Active | Trigger Condition Mame | Trigger Caondition Equation |

= I - | TriggerCandition0 | W0 |%
-

Q| Type: M Wfindows 1] Depth: _ Position: 1]

g| e [iraow |~ i oz | S

Picture 20: Trigger setup
The X-cursor and an O-cursor in the upper left corner below the trigger-cursor
can be fetched , displaced and the number of sample in between can be read :

2 Waveform - DEV:0 MyDeviced (XC3S400) UNIT:0 MyILAD (ILA) © o' e B
BusSignal %o 40 80 120 160 200 240 280 320 360 400 440 480
B b b L
SUM[O] o 1 %
|l [»]lap]a ] «] ]
Wi 7E [aT»] |o:zs [4a]»] |ag=-01: 50

Picture 21: X-Cursor and O-Cursor
You can make use of the buttons ,,Go to X-Cursor*, ,,Go to O-Cursor and
,,Zoom in“ and ,,Zoom out*:

G o » p



Appendix A:

Usage of the frequency multiplication through the DCM-module

To start the ,,DCM-Wizard* (building menu) you must first select the menu item IP (CoreGen & Architecture

Wizard) with - Project = New Source; give a file name and activate the ,,Add to Project“ option.
Click Next > to continue, and choose ,,Single DCM v7.1i*.

£3

New Source " ||| Select Core Type
y |-I_T] Basic Elements Al
BHM File | ERE] _ =
&2 ChipScope Definition and Connection ElEI Llocking E :
© v Board Deskew with an Intemal Deskew w710
S Embedded Processar ; ; i i s o :
@ Implementation Constraints File File Marne: o Cascading in Series with Twa DCMz w7 Ti |
P : ; |add8 o Clock Forwarding / Board Deskew w710 r
I IP (CoreGen & Architecture Wizard] ; { Clock Switching with Two DCMs v7.1i
[im] MEM Fils . o o Single DCM w710
] SChemét'C =| Location: - (] Communicatian & Natwarking §
State Diagram |D:\ISEwork\BB1\h1 &]{H Digital Signal Processing
Test Bench Waveform 1077 Math Fimetinne )|
@ Uszer Document
Werilog Module
Werilog Test Fisture =
[Ty wHDL Library
[V YHDL Module 3| ‘
s =
] I | B v Addto project
¢ Back | Mest > | Cancel I Help | < Back Mest > Cancel Help
Picture 1 _A: New Source Picture 2_A: Select Core Type
With Next > a summary comes up:
New Source Information |Z|
Project Mavigator will create a new skeleton source with the
following specifications:
Source Type: Architecture ‘wizard
Source Name: add8. xaw
| Source Directory: D:MSEwork\BB1 b1 |
< Back | Finizh | Cancel | Help |
Picture 3_A: New Source Information
Click Finish > and the DCM-Wizard appears:
locking Wizard - General Setup Xilinx Clocking Wizard - Clock Buffers |Z|
v i~ Clock Buffer Setting:
] @ Use Global Buffers for all selected clock outputs
[ " Customize buffers
r
- Input 10 Input 11 Wiew/E dit Bulfer |
I CLKO Glabal Buffer ‘
r
I CLEFX GlobalBufier | |
r
I~
PSEN I
PSINCDEC i~
P! K PSDONE -
~Input Clock Frequency — Phasze Shift
lEU @ MHz " ns Type: INDNE j‘
Value: ID ﬂ 0.000 ne 0.000 Degrees
~ CLEIM Source -~ Feedback Source
* Eytemal  Intemnal  Estemal ~ Intemal = Mone
@ Single & Single
" Differential € Differertial
& By Yalus Feedback Value
-I (G" 1% @l ‘
¥ Use Duly Cycle Conection
Advanced.. | Mare Info | Mare Info |
ctack [ Wews | cancel | < Back Mets | Concel |

Picture 4_A: Clocking Wizard 1

Picture 5_A: Clocking Wizard 2




Feature Summary;

“alid Flanges far Speed Grade -5 A single DCM configured
DFS Fin [MH=] Fout [MHz]

Low 1.000 - 326,000 18.000 - 210.000

High 1.000 - 326.000 210,000 - 326.000

Files To Be Generated:

File Directary:
DASEworka414a1

Inputs for Jitter Calculations
Input Clock Frequency: 50.000 MHz Archivwiz file: DCM_300. xaw

+ Use output frequency:

320 & MH ~ Block Attibutes
& i Attributes for DCM, blkname = DCM_INST
" Use Multiply (M) and Divide (D] values: EtEBEE%[I)\E‘%EKjZWX
= - CLKF DIVIDE = 5
= =l LK MULTIPLY = 32

CLEIN_DIMIDE_BY_2 = FALSE
CLEIN_PERIOD =20
Calculate: CLEOUT_PHASE_SHIFT = NONE
DESKEW_ADJUST = SYSTEM_SYWCHRONOUS
DFS_FREGUENCY_MODE = HIGH

DLL_FREQUENCY_MODE = LW
DUTY_CvCLE_CORRECTION = TRUE

Generated Output i
FACTORY_JF = 16'hC080
] o Output Period Jitter Period Jitter PHASE SHIFT =0
Frequency [unit interval] [phe-to-ple nz) STARTUP ‘WAlT = FALSE
[MHz] =
32 5 320 023 072

% Show all modifiable attributes
" Show only the modifiable attributes whose values differ from the default

Mare Info

< Back | Mext > | Cancel | < Back Firish Cancel

Picture 6_A: Clocking Wizard 3 Picture 7_A: Clocking Wizard 4
After this, the read-file ~.xaw is attached to the project:

Sources in Project:
B alise
—- £ =c3s400-5tg144
=] @ add8-behave [..\adder_8.vhd)]
#u LA add8 cdc
@ .haddd_spartan3board2. ucf
@ add1-behaviour [..\adderl.vhd)
# DCW_300 [DCM_300.2aw)

Picture 8 _A: ~xaw file in the project
Corresponding VHDL source code is also generated in the working folder; this can be viewed in the ,,Processes for Source window by
marking DCM_300(DCM_300.xaw) and clicking ,,View HDL-Source*.

. . 28 library UNISIM:
S P b =
“EES;"_ s [ 27  use UNISIM.Vcomponents.ALL:
al.ze
28 —- zynopsys translate on
—- £ wc3s400-5tg144 o0 =

= @ addB-behave [ Aadder_B.vhd)

=0 entity DCM 300 is
#u |4 add8 cdo =

31 port [ CLEIN IN :oin std logic:
[4) . Nadds_sparan3board? uct | - RET N 8 fm ard logio:
@ add1-behaviour [..%adderl.vhd)] 23 CLEFE OUT 1 GG st.d_lngm!:
# DCM_300 (DCM_300.xaw) = 34 CLEIN IBUFG OUT : out std logic;

B Wodule View] X Shapshot . @ Library View] 25 CLEO_OUT 1 out std logic:
a8 LOCKED_OUT ©oout std_logic);
Bk 37 end DON 300:
Processes for Source: “"DCM_300" | 38
| #dd Eisting Source 29 architecture BEHAVIORAL of DCH 300 is
B Create New Souss 40 signal CLEFB_IN : std_logie:
O Create Schematic 5 ymbol 41 gignal CLEFX_ EUF i atd_logic:
@M ‘iew HDL Source 42 Signal CLEIN IEUFG : std logie:
iew HDL Instantiation Template = signal CLEQ_BUOF ¢ ostd_logie?
4 signal GMND i std logie:

Picture 9_A: Viewing DCM_300.vhd

Now this DCM-component must be instantiated:
libhrary ieee;
use ieee.std logic_11le4.all;
use ieee.std_logic_unsigned.all;
—-DiZH
use ieee.numeric_std.ALL;
library UNIZIM:
use UNISIM.Vocomponents.ALL:

entity ADDS is

port | CIN ,3VSCLE : in bit:
L, E : in hit_wector ( 7 downto 0] ;
N_SYSCLK : out bit;
SIUM : out hit_wector { & downto 0) )

end ADDS:



architecture BEHAVE of ADDS is

-—Function: To Stdlogic
function To_stdlogic [ b: hit) return std logic is
varishle result: std logic:

begin
if b='0"'" then
RESULT := '0';
else
RESULT := '1';
end if:

return REESULT:
end To stdlogiec:

—=FEomponentendeklaration- - Portliste
component ADD1
port (E,¥,CIN : in bit:
53I,CO0T @ out bit ):
end component:

——FEomponente DCM
component DCM 300

port [ CLEIN IN D oin ztd logic:
BAT IN D oin ztd logic:
CLEFX OUT I out ztd logic:
CLEIN IRUFG OUT : out ztd logic:
CLEO_oUT I out ztd logic:
LOCEED OUT I out ztd logic):

end component:

Zignal RC @ hit wvector | 6 downto 0):
Zignal GMND, CLEFX : =std logic:

begin

M _ST3SCLKE <= not (to kit (CLEFX)):
GHD <= '0O':
—=—Komponenteninstanziierung

DCHM 300 INST : DCHM 300
port map (CLEIN_ IN => to_stdlogic (3Y3CLE),
R3T_IN =»> GHND,
CLEFX OUT =»> CLEFX,
CLEIN IBUFG OUT => open,
CLEO_oUT => oOpen,
LOCEED OQUT => open );

The DCM_300.vhd instantiates the DCM-module on the Spartan-board.

The divisor/multiplication factor sets the quotient from CLKFX MULTIPLY

and CLKFX DIVIDE.

The maximum factor is 32/1, and as seen in the Wizard, the maximum frequency is 326 MHz.

With a division factor of 8/1, a board frequency of 50 MHz can be increased to 392 MHz on most boards.



DCH _INST : DCHM
generic wmwapi( CLE _FEEDBACK =»> "1X",

CLEDV_DIVIDE =» Z.000000,
CLEFXZ DIVIDE => 1,
CLEFZ_MOLTIFLY => &,
CLEIN_DIVIDE EY Z => FAL3E,
CLEIN_PERIOD =»> Z0.000000,

CLEOUT_PHASE SHIFT => "NONE",
DESKEW_ADJUIT => "3IVITEM IVTNCHRONOUI™,
DF3_FREQUENCY MODE => "HIGH",

DLL_FREQUENCY MODE => "LOW"™,

DOTY CYCLE CORRECTICH =»> TRUE,

FACTORY JF =& x"CO80",
PHAZE JHIFT =» 0O,
STARTUP_WAIT => FALZE]

port map (CLEFE=>CLEFE_IN,

CLEIN=>CLEIN_ IEUFG,
DISEN=>GND,
PICLE=>GND,
PIEN=>GND,
PIINCDEC=>GND,
R3T=>R3T_IN,
CLEDV==>open,
CLEFX=>CLEFX_EUF,
CLEFX1530=>open,
CLEO=>CLEOD_BUF,
CLEZX==>apen,
CLEZX150=>open,
CLE90=>open,
CLEl150=>open,
CLEZ70=>open,
LOCEED=>LOCKED OUT,
P3DCNE=>open,
STATUZ=>open) 2

end BEHAVIORAL;

After synthesis, the DCM-module is integrated as follows:

LN SLF_OUT

<] FET_N LOCIED_OUT ——

B CLKN_IBUFG_OUT ——
GNo

CLHFx N_EvEnL

H_STSCLK

Ab

CIN

SUME:0»
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