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# Start Menu 11800 Start —> All Programs — Xilinx ISE 7.1i —> Project Navigator

msaaldsenlvaluldsunsy ISE
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1. uyuIstaen File > New Project Tilsunsuilaniinig New Project UHUT
A Y
2. wihenausnldasadese Uil udanantlu Next
. . o . 9 v 3 = y £
® Project Location: (7111 Directory 115UV 11519nN028519U1)
® Project Name: Counter (Tsunsuezla¥e Subdirectory ¥0 Counter 1% Iagdn Tuia)

® Top-Level Module Type: HDL
Mew Project El

Enter a Mame and Location for the Project

Project Hame: Praject Location:
C:AlttichoteSHDL ProjectssTutarial .

Select the type of Top-Level madule for the Project

Top-Level Module Type:

HOL |

| Mext > | Cancel Help
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3. Tlsunswaznaaanihanaldasamguainia 1

Device Family: XC9500 CPLDs
Device: xc9572

Package: PC44

Speed Grade: -15

Top-Level Module Type: HDL
Synthesis Tool: XST (VHDL/Verilog)
Simulator: ModelSim

Generated Simulation Language: VHDL

Mew Project

Select the Device and Design Flow for the Project

Property Hame

NAIARNIND

9

| Value

42
i1 udandni)u Next

X

Device Fatmily
Device
Packaye
Speed Grade

¥C9500 CPLDs
sy

PCa4

-5

Top-Level Madule Type
Syrthesiz Tool

Simulatar

Generated Simulstion Langusae

< Back | Mest > |

HOL
HET (WHDLMerilog)
Modelzim

[+HEL

Cancel |

[

Help

4. Tisupsuaziuaaarinaane I adaldsunsy source) 11 usitilosainaazadaln

[ dy Y a 1
Meras aeuillnaanily Next 1oy

5. aaniju Next Tdsunsuagiuaasniharaieliiaon Tusunsy (source) Aliogian aanify

Next

1 4
6. TulsunsuazuaasasidoyavesTsnlminegad 199 Adniu Finish
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X

Mew Project Information

Froject Mavigator will create a new Project with the following specifications:

Praiect:
Project Mame: Counter
Project Location: C:\ttichatetHOL ProjectshTutarial

Froject Type: HOL
Device:
Device Family: XC3500 CPLD =
Device: xc3572
Package: PC44
Speed Grade: -15

Top-Level Module Type: HDL
Synthesiz Toal ®5T WHDLAerilog)
Simulatar: Modelzim

Generated Simulation Language: WHDL

< Back | Finizh | Cancel Help

1159519 VHDL Source

9

Tusunsiniveziidesdyaudunnldun CLOCK wag DIRECTION Tisunsuaziiviu
wipasluagiudana DIRECTION uazlidyanaseminndutiavne 4 da Sonh
COUNT_OUT

4 A ' v
1. mﬂmHUﬁLﬁGﬂ Project > New Source Tdsunsuazitlaniing1s New Source Y131
1 A Jd
2. 1800 VHDL Module ttaz 1a¥e 19831 Count
3. A3MUNLIATEIMIBYN TUFDI Add to project

4. naN1Jy Next

Mew Source

X

[ 5chematic
@ State Diagram
Test Betch Waveform

Eile Mame:
[£] User Dacument e
Yerlog Module |C0unt. vhd
Werilog Test Fisture
D WHDL Library Location:
L4} /HOL Modhle |\HDL ProjectsATutoriahCaunter .,

[ YHDL Package —
(4 WHDL Test Bench

v &dd to project

| Mext » | Cancel | Help |

o ) @ @ A < Y a
5. fN1UA Port 41131 VHDL Source (Aduaaalugy) oraSanaanijy Next

o uaodul Port Name Tunaazuoa 15y CLOCK, DIRECTION ttag COUNT OUT
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o 1 1 I ) @
o luaodw Direction l¥iaeniuaaz Port 1514 input, output ¥30 inout §1%5U CLOCK
11a¢ DIRECTION 11890 in 182 §1150 COUNT_OUT 180 out
A o 1 I3 3 o a Y A o [ [ 4
® iieiMuUAIINesN COUNT OUT iHutigvuia 4 Un liden 3 dmsuneauii MSB

(Most Significant Bit) 48 0 11999 LSB (Least Significant Bit)

Define YVHDL Source E|

E nitity M arme |C0unﬂ

Architecture Mame |B ehavioral

Port Hame | Direction MSB LSB ~
CLOCK in
DIRECTION in
COUNT_OUT ot 3 o
in
in
in
in
in
in
in
in
in v

< Back | Mest » | Cancel | Help |

v 4
6. Tulsunsuvzuaasaidoyauoq Source 1oz a3 199U Adntjy Finish

New Source Information E|

Froject Mavigator will create a new skeleton source with the
following specifications:

Source Type: ¥HOL Module
Source Mame: Count.vhd
Entity Mame: Count
Architecture Mame: Behavioral
Fart Definitions:

CLOCK sCalar in
DIRECTION  scalar in
COUMT_OUT wector:  3:0 out

Source Directory:  C:Alttichate\HDL Projects\T utonalsCounter

< Back Cancel | Help |

] F
7. Tdsunsuagsimsdla’lild Countvhd NerdrediumlmilasdnTuwia d1luadelaldgnila
1 1 Y Y
Tguidiananii 1Wd Count.vhd Tuniiie1a Sources in Project ietla lWdfivun

194 Count.vhd 921)52noUAE

® Header information.

® [ ibrary declaration and use statements.

® Entity declaration i8¢ Architecture statement.
8. Tud header T 1d7oyade i
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® Design Name: Count.vhd
® Project Name: Counter

® Target Device: XC9572-15PC44

® Description: This is the top level HDL file for an up/down counter.

® Dependencies: None

Y =~ 9 1 dy 1o & [~ 9 a wva =
HNavie: Lmemﬁlﬁuﬂumay’amumﬂmuﬂu LL@]’NﬂL‘IJu"II’E)ﬂ’Jiﬂ{(]‘]JGIGlUﬂﬁL"UEJ‘HI“]JiL!ﬂ‘iN

M3y Language Templates (VHDL)

T1/5un5u ISE § Template 151050 11n 1818199 (ABEL, UCF, Verilog, VHDL) §1%15U

v E4
19950190 14 Tutorial Haz 1y Template TV NI Up/Down Simple Counter Tumsae
9
580 1% Template 19 hdeae 114
1. 1900 Edit > Language Templates
1 1 ] 1 4
2. AanfnTe e “+ iovzia TWamesae 1l
VHDL > Synthesis Constructs > Coding Examples > Counters > Binary > Up/Down Counters >

Simple Counter

o 1 4 1
3. finaenldn Language Template 1ANTNAA Y1 1822190901 19E Count.vhd 5311314

A8 begin 4% end VBN architecture

Xilinx - Project Navigator - C:\lttichoteXHDL Projects\Tutorial\Counter\Counter.ise - [Language Templates]

§ b= Edit Yew Project Sourcs Procsss Smustion Window Help

» - 8/ x
Dis|uile| = == sl w| [m L% o | @ =l @l
2lx
Sources in Project |
B Counterise
= £ #c3572-15pc44 Templates: b process (<clocks)
[A countbehavioral (Count vhd) -] Yerlog hegin
=3 VHDL if <clock»='1' and <clocks'event then
-/ Cammon Constructs if <count_direction>='1' then
#-[Z] Device Primitive [nstantistion <count> <= <gount> + 1;
(2] Simulation Constructs else
=-{ Synthesis Constructs <countk <= <count> - 1;
#-[11 Attributes end if;
=[] Coding Examples end if;
= (] Accumulators end process; |
B2 bodule View | i Snapshat | B Libray View w1 Arittmetic
-] Basic Gates
2lx =3 Counters | |
Processes for Source: "countbehavioral” [ =3 Binay
1 AddEsting Sowce +-{10 Down Courters
+1-[27 Up Counters
B Create New Souwce
0 " =1-{Z1 Up/Down Counters
# - Desion Uiies B e
# - User Constraints il
w3y Implement Design #w CE and dspr
fw CE and dspr
#w Load, CE an
v Load, CE an
Simple Counter
%07 Rran Cads hd
< [ DI £ >
7M— [A) Countvhd® & Language T..
ﬂ (Empty Log)
B Console [ B Find in Fies | 3€ Enors | @ Wamings
a a a o III7 J .
NA.AT. f’JWﬁI“]WI NT IWNA VHDL Tutorial
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A A A Yy A S 2 Yo Y A v s
4. unuveheglunsounTosnune < AleFeneingslanimua Baeunadielna vHDL
Y ' v W [ 13 Yy Y o A I =\

udnmm VHDL g hiauladisnusivaian uanveliideuldasenumennuiluseibou
Y

Feudes Timsud ludaae Tl

UNUAIT <clock> #28 CLOCK

UNUAI <count direction> SF?]}’JEJ DIRECTION

UNUA1IN <count> A28 COUNT OUT

5. Yantheng Language Template

M3un ]y VHDL Source (iNIAN

% ' ' ' s A ° < o
1. Tula veDL Tisunswaglusenldeuamnnesnignimualiiduemynlaenss
(% 09.:’ =2 9 o o o ) A g J J 4 3 @
astudsdesihmsimuadnlsdinsniinumveseiymerld  sziimslszmeadn
g [~ o ) J [ ¥
11)5%0 count int 1¥iludnals¥ins 1l Taemstsemanane 11314 architecture declaration

LAz oA1d4 begin OULLTN
signal count_int : std_logic_vector(0 to 3) := "0000";

U ] v 9
2. TunsamduineSonl¥@s count int NdwMUeae T

if DIRECTION ='1’ then
count_int <= count_int + 1;
else
count_int <= count_int - 1;
end if;
9 o M) 9/&‘ o v
3. TAAd4 end process IHWNAITIN
COUNT_OUT <= count_int;
v R 4 A 4
4. tiuiin IWla Taeden File > Save 1INWYNS

v E4
Ao o v A

i 9 3 o Y q 9 ' ¢
5Lﬁ@Lﬁﬂhuﬁi%ﬂQWMﬂUﬁﬂiﬂﬁiﬁﬂﬂ1u311WfiCountvhdﬂﬁiﬂﬂ1ﬁﬁﬂﬁu
architecture Behavioral of Count is
signal count_int : std_logic_vector (o to 3):="0000";
begin
process (CLOCK)
begin
if CLOCK='1' and CLOCK'event then
if DIRECTION ='1' then
count_int <= count_int + 1;
else
count_int <= count_int - 1;
end if;

end if;
end process;

COUNT_OUT <= count_int;

end Behavioral;
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1. 1@enIWd Countvhd lunthe1e Source in Projects 1U5un5NAEHIMIUARAY Process 7

= 9 Y] dy Y
1NEIVDIND source 1 1UHTIIA19 Processes for Source

Xilinx - Project Navigator - C:\lttichote\HDL Pro;

File Edit Yiew Project Source Process  Simulation
D|=|@l@ = =|¥|=| =£|=|=|[
- -
BE

Sources in Praject: |
[ Counter.iss

= £ #e3572-15pcdd
¥ it vhe

OB bodule View i Snapshat .. | [0 Library View

2. lunte19 Processes for Source AAMATOINIG “+” HINAIN Implement Design >

Synthesize-XST

@ Qy A A 4 < '
3. auanany Check Syntax Lﬁ@ﬂWﬁﬁi?ﬂﬁ@‘Ulﬁﬁﬂﬁ]gﬁlﬂ‘;@\ﬂﬁw'lﬂllﬁﬂqWﬁﬂ’lﬁﬂi?ﬂﬁ@ﬂ
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v Y
HAzAITNIZADIIINMIATINTDUDNATA

(] 1 1 4
4. N@\‘IGI,HLWI‘]J Console ﬂl@ﬂﬂﬁ”l@'nﬂ Transcript ﬁjmmﬂ Lﬁﬂf}ﬂaﬂ”ﬁ@]ﬁﬂﬂﬁ@‘ﬂ
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E3 xilinx - Project Navigator, - C:MitichoteHDL Projects\Tutorial\Counter\Counter..ise - [Count.vhd
J B J
File Edit %ew Project Source Process Simulation Window Help » - 8 X

Dl|=@| = == - |=][E] = £ 2l el =l 9l

ol I AT S | = 0 % 4 e
BE

B 23 COUNT OUT : out std logie wvector (3 downto 0)): A~
Saurces in Project [ - - -
- =4 end Count:
Bl Counterise is
=€l #e367215nc44 25 architecture Behavioral of Count is
[ countbehavioral [Count vhd) i
28 2igmal count_int @ std logic vector (0 to 3) := "0O00O":
=0
0 hegin
44
laz process (CLOCK)
43 hegin
- . - (44 if CLOCKE='1l' and CLOCK'event then
2 Module View | I8 Snapshot .| [y Library iew s if DIRECTION ='1' then
145 count_int <= eount_int + 1
I = S
= (47 else
Frocesses for Source: "count-behavioral l; e count_int <= eount_int - 1
View Gynthesis Report o end if:
B  viewRTL Schematic 50 end if:
B  View Technology Schemati 51 end process:
Ty Check Syntax 52
3 Trandate 53 COTUNT OUT <= count_int:
w0y Fi 54
#-¥%  Generats Programming Fils 55 end Behavioral:
= -§F  Optioral Implementation Tools 55 3
- < >
L« LEC|)|
™1 Process View [# Count vhd
x| ~
|
Compiling whdl file "C:-IttichotesHDL Projects-Tutorial<Counter-Count.whd" in Library work
Entity <count> compiled
Entity <count> (Architecturs <bshavioral:) compiled.
v
Canzole J % Find in Files | € Enors \;! Wamings
Process "Check Synkax" is up to date. Ln 50 Col 37 WHOL

11991299M191M191U (Design Simulation)

198319 Test Bench @1%5U019 Simulation

1 y ) $ I o o a 4
Tuduiiis1nziinsad1a Test bench waveform Faziiumssiaesdygadunniiie
1113 Simulate M3MvveITUsUNTY 15192@091F Test bench waveform 32UAU
. A 9 ¢ A ' 0 a9 A 1 Y
Simulator o @3 1w MNMNEzg I I sunsutinuamidesnsnie T 1519219 Waveform

Editor lumsea $a'lld Test bench waveform (TBW)

J 9 1 . .
1. 1800 198 Count.vhd Tur1i1¢14 Sources in Project

File Edit Yiew Project Source Process  Simulation

D|=|@l@ = =|¥|=| =£|=|=|[
- -

BE

Sources in Praject: |

[ Counter.iss
=13 #c9572-15pcdd

OB bodule View i Snapshat .. | [0 Library View

v v A 4 .
2. @314 Source 1111 ﬁLNHU1iL§6ﬂ Project > New Source

3. La’aﬂ Test Bench Waveform uazﬁuﬁ%a Testbench Tua09 File Name
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New Source le
@ Implernentation Constraints File
@ Schematic
@ State Diagram . )
Test Bencl efo (s (e
[2) User Dacument |Testbench
Werilog Module
Werilog Test Fisture Location:
Dy VHDL Library [C:utichotehHDL ProjectsiTutor .,
[*) VHDL Module —
[#) WHDL Package
[4) VHDL Test Bench
=
| Mext » | Cancel Help |

4. AANIJY Next

J 4 4 a
5. wihaaaaaie Irien Ildaz 14 lunmsnaaen 1¥iaen count udananify Next

Select r5_<|

Source File

< Back | Mext » | Cancel Help

6. AAN1JY Finish

Y IEIRT .. 4 Y o A g % A 9
7. I‘]Ji!kﬂii]*ﬂmlﬁﬂﬂﬁu']ﬁ”lﬂ Initialize Timing ¥UITVEADINTHUAAUTUAUUDI ﬂJuflJuWﬂWIﬁ]Zﬁl“]f

v Y
nagey Iasmaane 1

Clock Time High: 20 ns.
Clock Time Low: 20 ns.
Input Setup Time: 10 ns.
Output Valid Delay: 10 ns.
Initial Offset: 0 ns

Global Signals: PRLD (CPLD)

WINBIMA: [pAANA03 PRLD (CPLD) %04 Initial Offset 9x11)avuiii 100 ns TagdaTusia

Initial Length of Test Bench: 2000 ns
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X

Initialize Timing

] v Minirnum
Masdrnurm i :F input
outpLt delay i setup
| Clock i Clock !
— — )
' high for ' I for 0
Clock Tirming Information Clock Information
Inputs are assigned at "Input Setup Time" and # single Clock [cLock -
outputs are checked at "Output Yalid Delay”.

~
(* RisingEdge { Faling Edge Multiple Clacks

" Dual Edge (DOR or DET)

Clock Tirme High 20 ns
Clock Time Lo 20 ns

Inpuk Setup Time 1 ns l—

™ Combinatarial {or internal clock)

Oukput Yalid Delay | 10 ns

Initial Offset 100 -
Global Signals
[v PRLD {CPLD) - Iritial Length of Test Bench: | 2000 ns
Time Scale: -
High For Initial: | 100 s ime Scale: | ns

[ add Asvnchronous Signal Support

Cancel | | Help |

8. AANTJu OK 1o1lla Waveform Editor

Projects\Tutorial\CounterVCounter.ise - [Testbench.tbw]

ion  Test Bench Window Help - A

o4 I S T (T -] 9

1
T o AE S
End Time:
2000 ns 120ns 320ns 520ns 720ns 920ns 1120ns 1320ns 1520ns 1720 ns 1920 ng
Loorr b boroc b brore oo ool
AN cLOCK 0 -
AN DIRECTION | 0
E [ COUNT_OU...| D ¢ 0
(| | NN B »
[#] Countvhd Fl Testhench tbw
By p———————— =il
=S I o 1 = o a £ &
uoudfhluundves DIRECTION dudwwvsmslasudyanasunwngauilullaiy mnput

v ' v
Y

. Y Yo 1 Y 1 e . .. ' ~ =2 A A Y o 1
Setup Time 7 1@ viuamlunings Initialize Timing nounind  Feluntivelddunain

9 [
AuvisddhiiozogNd i Rising edge Yvoudyaa CLOCK
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d'dy aa A A Y A & o QA 4 4 A
9. uwmimauw%wmmmaﬂaﬂu"lmwmwmm NAOWBIN DIRECTION Gl‘ViﬁENL“IJaEJu

[

1
Y
dauUeINDI N DIRECTION fagio 11

=

o nanuouddhndwialszunm 300 ns Idyaaaeunind g
o nanuoudTNdrUsZI 900 ns 19

Toyanalasuaingslid

=S

o nafiunudvhndwwslszana 1400 ns Idgaalasuaind liga

A J a A . A o A A Y d? Y o 1 4
10. NUIYUIT  Aann File > Save IW93ANYU Waveform MNIANITIWNUIU lemmmw"lﬂa

' 4
Testbench.tbw dL4NTUIN 1U1I1A14 Sources in Project

Xilinx - Project Navigator - C:\lttichotelHDL ProjectsiTutorial\CounteriCounter. ise - [Testbench.tbw]

I8 fie Edi Yiew FProject Source Process Smulation TestBench Window Help » - 8%
O|=|@l@| =] =|7|=] === [m £ af<clock> =l 8l
1000 ML
==l
Sources in Project: | M- Tl 1RO
Bl Courterise _—
=€ #e3572-15petd Endyiime.
<[ countbehaviaral (Caunt vhd) 2000 ns 120ns 320ns 520ns 720ns 920ns 1120ns 1320ns 1520 ns 1720 ns 1920n
[#) Testberch [Testbench.tow) Lo b b booa b b bbbl
plcLock 0 g
MDIRECT\ON 1
EXCOUN'LOU 1} 0
B Module View | W Srapshot | [ Library View
1=l
<-4 count
4 AN BIAK]
B3 Process Wiew | ] Hisraichy - Testbenchtbu [ Countvhd g Testhench tb
x| e )
onpiling ¥ ile Ittichotes] rojects-Tutorial CountersCount . v in Library wor
] Ci 1 hdl file "C:-Ittich HDL F: T 1-C Ci hd" in Lik i'e
Architecture behavioral of Entity count is up to date.
Compiling whdl file "c:-ittichote-hdl projects-tutorial-counter-Count.whd" in Library work
Entity <«Count> compiled.
Entity <Count: (Architecture <Behawioral:)] compiled 2

Bl Console [ Findin Fiies | 3€ Evors| ¥ Wamings |

Hierarchy is up to date.

11. Uan1ie19 Testbench.tbw

MIaia Expected Results 19U Testbench Waveform

as.t‘ y v Ja 1 o 4
Tudupouiiis1nza3ia Expected Results H3oWadnsnn1n192 14 W0y Testbench 1/o
ya AY Yo v & A o Ay A o Ay v 2 ~
Ifsunnawn lddmuall duaeuiimoiman lduufisununai1danms Simulate vzl
o ° . 4 ' °
U5z Temilumsii Simulate Post-Place & Route HDL Model totfigunainldsunsuitau
amun ldmal3nseld  Tumsadhe Expected Results a1mnsadinld lasdmuaeansonld

9
4

Tsunsuad el laedalwianld mslildsunsuadalid laeda Tutan laaed

. . . .
1. 1iden 1@ Testbench.tbw luniiie1a Sources in Project 1iiolfenialvedl Processes ¥0

ModelSim Simulator 15 1ﬂ§]€)§'ﬂuﬂﬁf1@i N Processes for Source
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Xilinx - Project Navigator - C:AlttichoteHDL ProjectsiTutorial\Counter\Counter.ise - [Testbench. thw.
)] B )]
B} Fle Edi View Project Source Process Simdation TestBench Window Help

D|E|@| = ={2|=] 27 = L] || shFufkctoc> el

BE

Sources in Project | - Tl ik
B Counter.iss —
= £ #c357215pc44 End Time:
= [ courthehaviors (Count vhd) 2000 ns 120ns 320ns 520ns 720ns 920ns 1120ns 1320ns 1520 ns 1720 ns 19200
[A) Testhench (Testhench thw) Lo bbb bbb brre bl
AN cLock 0 -
ANOIRECTION 1
FRCOUNT OU_ @ ]

T B Madule View | (0 Snapshat .| I Librarg View
==

Processes for Source: "Testbench” [

] AddEvisting Saurce

B Crests New Source

% iew Generated Test Bench As HDL

B Add Test Bench To Project

[ Generats Expected Simulation Result:
M Simulate PostFit VHDL Model =

4| [ > 4 [ R0 It
R Pracess iew B Hierarchy - Testhench.tbw [ Countvhd B Testherch b

ﬂ Architecture behavioral of Entity count is up to date.

Compiling whdl file "c:<ittichote<hdl projects tutorial-counter-Count.whd” in Library work.

Entity <Count> compiled.
Entity ¢<Count> {(Architecture <Behavioral:) compiled

_ Console ] % Find in Files | 3€ Enors \;! Warmngsl

Hierarchy is up ta date.

E [
2. Tunt1914 Processes for Source e UIananN Generate Expected Simulation Results

Y Y a 1 A P
3. TUsunsuasnanantineig Expected Results 1HAANTIN Yes INDINWAANT 1Y Waveform

editor

Expected Results

Replace outputs with expected values? Selecting "No" adds the expected walues as signals ta the display for comparison,

Cancel |

4. AanAToanINg <+ Iouaaiuaazinveaia COUNT OUT 921@ Expected Results 19

wanaalugil
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13

Xilinx - Project Navigator - C:AlttichoteMHDL ProjectsiTutorialMCounter\Counter.ise - [Testbench. thw]
BBl Fle Edit View Project Sowrce Process Smuation TestBench Window Help

Dlelule] =] 7] =] |B[= £ B T

|

Sources in Praject: |
B Counterise
= £ #c9572-15pcad
=[] countbehavioral (Count.vhd]
Testbench [Testbench thw)

T B Madule View | i Snapshat .| I Librarg View

x|

+ 3 count

+
1

AR ARAX

End Time:
2000 ns

AN cLock
AN DIRECTION

El Q¥ COUNT_OU...

i
1
]
McounT_. 1
i
0
1

M COUNT_..
M COUNT_
M counT_..

S

120ns 320ns 420ns 720ns 920ns 1120ns 1320ns 15620ns 17200519200
I 0 A A A A

| [HNNNN LI
CERER0L000G000000LRTLBOCEE0N0EEE00UURDTROO00GE
| [N [T11 [TV

| I i
SrruumruUT I Iy

B} Process View | BB Hierarchy - Testhench thw BB Testhench thy

ﬂ Entity <Count> (Architectures <Behavioral:) compiled

Compiling vhdl file "c:~<ittichoteshdl projects-tutorial<countersCount.vhd" in Library work

Entity <Count> compiled.

Entity <Count> {Architecture <Behavioral:) compiled

" Bl Console G Find in Files | 3€ Evors| 8 Warmings |

{ J a 4 %
5. MUYLS AAN File > Save 1N0UNN Waveform

6. 1A Waveform Editor

Simulating the Behavioral Model ae1151n334 ModelSim

] Y Y
(11099131 187 msaada 15105y ModelSim ARUNTNNAD 15192@ 115091015 Simulate

msmavedldsunsyld TasnsisenldTasunsy ModelSim W1 Processes 11 T1/51n53 ISE

Whlfiiasasie il

ModelSim Simulator 15 mg’oeﬂuwﬁ'w@i N Processes for Source
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Xilinx - Project Navigator - C:AlttichoteHDL ProjectsiTutorial\Counter\Counter.ise - [Testbench. thw.
)] B )]
B} Fle Edi View Project Source Process Simdation TestBench Window Help

D|E|@| = ={2|=] 27 = L] || shFufkctoc> el

BE

Sources in Project | - Tala oW
B Counter.iss —
= €] #e357215pcdd End Time:
= [ courthehaviors (Count vhd) 2000 ns 120ns 320ns 520ns 720ns 920ns 1120ns 1320ns 1520 ns 1720 ns 19200
[A) Testhench (Testhench thw) Lo bbb bbb brre bl
AN cLock 0 g
ANoiRECTION 1
B gl COUNT_OU.. 0 0
T B Madule View | (0 Snapshat .| I Librarg View
==
Processes for Source: "Testbench” [
B AddExisting Source
B Create New Source
% View Generated Test Bench s HOL
B Add Test Bench Ta Project
B I imulator
fA  Simulate Behavioral VHDL Madel
] Generate Expected Simulation Result:
M Simulate PostFit VHDL Model =
4 [ » JE [I— LA ENN B >
R Pracess iew B Hierarchy - Testhench.tbw [ Countvhd B Testherch b
ﬂ Architecture behavioral of Entity count is up to date. Y
Compiling vhdl file "c:-ittichote-hdl projects-tutorial-counter<Count.whd" in Library work.
Entity <Count> compiled.
Entity <Count> (Architecture <Bshavioral:) compiled
~

_ Console ] % Find in Files | 3€ Enors \;! Warmngsl

Hierarchy is up ta date.

2. Gluwﬂfwhq Processes for Source Wﬁmﬁaﬂﬁﬂﬁ Simulate Behavioral VHDL Model

P} ' '
. = o . . o ] Y Y
Ti)sunsy ModelSim  vzgnitladuioiims  Simulation Wk udiazenioses lanans

Simulation
Y

Y A . . a AA A Y 1 A
3. “lmaaﬂcgncﬂwami Simulation TagnanyNNNUNAANINTINA wave-default 199N Zoom

Range

=t wave - default

Fie Edit Yew Insert Format Tools Window

FHS tRBMIN KN (ND QSRR EFEEEE 3

Zoom In

Zoom Out
Zoom Full
Zoom Last

Show Drivers

4 [ #]4 - J» I Exarnine. |

[ 2020050 ps to 2041682 ps

4. Tilsunsuliuananiingns Wave Zoom 1411800 Start: 300 ns 1182 End: 900 ns

B

Start: |300ns

End:  |900ns

ok | LCancel | Apply |

5. Tusunsuazuaawan1s Simulation 14%34 300 ns 89 900 ns danaaalugl
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>=f wave - default

File Edt Yiew Insert Format Tools Window
SHES SN N Te ([x @G @R R ELEIEE 3

! LT ] ] ik o ol
RN KT G il 00010000000 0T 00 |01 1000 5007 )|

6. aTa51n34 ModelSim

d
Mya31911Wa Constraints

4 J
1. 1890 18 Count.vhd Tun1i1en4 Sources in Project
2. Tunti1A19 Processes for Source AANTIATOINMNNG “+” ¥Ti1 User Constrints 10818310015
E4
@ a a o < .
3. auanan Create Timing Constraints Tdsunsuazsinimsad1aWs UCF - User Constraints

1
File ¥ U1

Xilinx - Project Navigator - C:\lttichote\HDL Projects\Tutorial\Counter\Counter.ise - [Testbench. tbw]
=E\\e Edit  View Project Source Process Simulation TestBench  Window Help » - 8 X

Dlelal@] «| sv|=| alelx|=|[F bl ilole] || slafees ] 9|

==
Sources in Praject: | : I':I o e :):C
B Counter.ize .
= €1 %c357215pc4d End Time:
= [ courtbehavioral (Count.vhd) 2000 ns 120ns 320ns 520ns 720ns 920ns 1120ns 1320ns 1520ns 1720 ns 1820 n
[A) Testbench [Testhench tbw) N 0 A T A A
AN cLock B

i
ANDIRECTION 1
SgkcounTou. 3 o G0GeGCe00e0RRCeGeE0G0ROCOCTOGACA00ECR0DGREA0HM
McouNT_ . 1 [
o T e e |
o T e |
1

S T A i i e

g AN COUNT_.
B3 Module View Snapshat ... Librarp View
OEy ey A COUNT ..

= x I counT_

Processes for Source: “count behavioral” [«
Add Existing Seurce
Create New Saurce

[m]
|
<@  DesignUtiiies
=@

User Conshraints =
Create Timing Constraints
T Assign Package Pins
\AQ Edit Constraints [Text]
=3 Implement Design
-3 Sunthesize - ®ST 2

a| o | “ [ IR S I »

T B Process View | B Hierarchy - Testhench tow BB Testhiench iy

x|
=

_ Console ] % Find in Files | 3€ Enors E Warmngsl

Process "Simulate Behavioral ¥HDL Model is up to date.

1 Y
4. Tusunsuazawndeams liyoude Tvld Uck fnuTdsnduniela adniu Yes

Xilinx Project Navigator

P This process requires that an Implementation Constraint File (UCF) be added to the praject and associated with the
\_‘:/ selected design module. Would you like Project Mavigator to automatically create a UCF and add it to the project at
this time? IF you select "Ma" vou will need to create or add an existing UCF to the project before running this process.

J A { % 1
1@ countuct vzgnadraazmud i Tswndsaunsog 1dNnia e Sources in Project
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Xilinx - Project Navigator - C:AlttichoteMHDL ProjectsiTutorialMCounter\Counter.ise - [Testbench. thw]

16

EEX

BBl Fle Edit View Project Sowrce Process Smuation TestBench Window Help

» -8 X

T e B B e e )

|

120ns 320ns 420ns 720ns 920ns 1120ns 1320ns 15620ns 17200519200
I 0 A A A A

| [HNNNN LI
CERER0L000G000000LRTLBOCEE0N0EEE00UURDTROO00GE
| [N [T11 [TV

| I A A A
| I i
SrruumruUT I Iy

S

| %]
Sources in Praject: | : I:l I‘\ "I ‘:f\ T“\ x
B Counterise —
o €1 we957215p084 Endilime:
5 [ countbehavioral [Count,vhd] 2000 ns
Testbench [Testbench thw]
0 corit o AN cLock 0
a,n DIRECTION 1
El Q¥ COUNT_OU.. 9
MooUNT_. 1
= MCOUNT_. 0
BT Module View | [ Snapshot ... Library Wiew
6 MCOUNT_. 0
2k IMcounT_.. 1
Processes for Source: "count uct' |
B addEsisting Source
B Create New Source
=@ User Constraints
Create Timing Canstraints
22 Agzigh Package Ping
\n@ Edit Constraints [Text]
“ K
n o [BB BB vestoench b
B3 Process Yiew | Hi Hisrarchy - Testbench.thw i 1 estbench. b

F ~
I7] Writing NGD file "count.ngd" .. .
Writing NGDEUILD log file "count.bld". .
HGDEUILD done
~
" Bl Console G Find in Files | 3€ Evors| 8 Warmings |
Hierarchy is up to date, ]
—

5. 1@9NHIA Xilinx Constraints Editor 18801411 Global Taa1enae) ae'll#id sy CLOCK

Y v
AnvaiialsazaeandsanuaInivua 1314 Period, Input Setup 148% Output Delay 14 Test

e Period: 40 ns
e Pad to Setup: 10 ns
Clock to Pad: 10 ns

& Xilinx Constraints Editor - [Global - count.ngd// count. ucf]

é? File Edit View Window Help (=)
hDEE X A L 82
Clock Het Hame Period Pad to Setup Clock to Pad
CLOCK 40ns HIGH 50 % 10z 10nz
Padto Pad...
I | Parts Advanced Misc
QI MET "CLOCK" TMM_MET = "CLOCK";
TIMESPFEC "TS5_CLOCK = PERIOD "CLOCK!" 40 ne HIGH 50 %;
OFFSET =IM 10 g BEFORE "CLOCE"
OFFSET =0UT 10 ne AFTER “"CLOCK" ;
Constraints (read-writa) | Constraints [read-only] | Source Constraints [read-only)
A J a .
6. MUYVIT AN File > Save
= Y1 o . .
7. YarH1919 Xilinx Constraints Editor
a a a o 4
WA.AT. ONT 1UA %ﬂiUI,W’Nﬁ VHDL Tutorial
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MIMHUAR KUV (Pin Location)

UBAMTINN Timing Constraints 11A7 1319zApARENMUMINIVRIRLnTal 1AL UYWAY
it ldeenuuy TaeliFiadasie il
1. 1800 18 Count.uct Tumii1814 Sources in Project
2. Tunt19n4 Processes for Source ﬂaﬂﬁlﬂémﬁww “4+” 1111 User Constrints Lﬁ@ﬂlmﬂiwmi
3. ﬁm‘ﬁyﬁﬂaﬂ‘ﬁ Assign Package Pins Tsunsuazilaniiieng Xilink PACE (Pinout and Area
Constraints Editor) s'ﬁyum
4. donnamsomsde i

® CLOCK: p39

® COUNT OUT<0>: p38

® COUNT OUT<1>: p37

® COUNT OUT<2>: p36

® COUNT OUT<3>: p35

® DIRECTION: p40

vneme: TiamsiFouaodyn uvegAAnNIAaeUININGNOY8Y CPLD Explorer XC9572

# Xilinx PACE - C:MittichoteMHDL Projects\Tutorial\Countericount. uct

Eile Edit Wiew [0Bs Tools Window Help

Dl & | a L85 N RS FE®FE® D | OOEOC D NC RN
| Design Browse I= |8[3%] (& Package Pins for xc9572-PC44-15
+-3 1/0 Pirg

J L0 Hame  [1i0 Direction)| Loe  |Function Block|Macr . .

[ cLock Input n3g 2 ]

[ DRECTICN Input p40 2 11 .

[l CoUNT_ouT=3= output p35 2 2

[l coUNT_ouT=2= output p36 2 5

[ COLNT_oUT=1= | Qutput p37 2 6 Top View

[ COLNT_OUT=0= | Qutput p33 2 3

£ | > I:l .
It

| | Group |10 Direction] Loc | Stew | D |:|

I COUNT_OUT Cutput D

Pachage Yiew | 4 15

A S A .
5. NMNYUISTIaDN File > Save
6. Tilsunsuazuananiiiega Bus Delimiter 1o 14180n%11Av049 Bus Delimiter 141800 XST

Default <> 1d2nan1ju OK
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Bus Delimiter
Select 10 Bus Delimiter
Q!

™ ®&T Optional 1}

" Synplify Werlog Default: [ ]

" Synplify WHDL £ Exemplar Default: [ )

[ Dan't shaw thiz dialog again
[can be set through preferences dialog)

oK | Cancel

Help

X

7. daniie14 Xilinx PACE

13 Synthesis and Implementation
TUADUMT Synthesis l98& Implementation ERGRESI
e Synthesis with XST
e FPGA Implementation:
e Translate (which runs the NGDBuild program)
e Map
e Place and Route (PAR).

Y
a0 liisvzdnitumsmudunouae i

14 1
1. 1800 118 Count.vhd 1131@14 Sources in Project

18

Y 1 a H 4 9 . '
2. Tuni1@19 Processes for Source AANTIATOINNIY “+” W Implement Design WOUYY

YNNI

2 H
3. audianani Implement Design 5¥UUZAUUUMS Translate, Map Lag Place & Route I

audwy (ludosauladufoun Fio
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Xilinx - Project Navigator - C:AlttichoteHDL ProjectsiTutorial\Counter\Counter.ise - [Count.vhd]

Fle Edt View Project Source Process Simdlation Window Help BNEES

Dlelale] =] =7]=] =2]|=| = £ B T

Bl e 2 S K e e % 3 R B

==

- 20 [rentity Count is ~
BoucesinGToEch | =1 b Port | CLOCK : in std logic;
B Counterise o DIRECTION : in std logic:
=€ WSEHW"““ i ek COUNT_OUT : out std_logic_vector (3 downto 0));
= Z08 o 24  end Count;
. Testbench [Tasthench thw] a5
) cauntuet 26 architecture Behavioral of Count is
57
38 Zignal count_int @ std logic_wector (0 to 3) := "0000";
55

Ko begin

R hodule View 3 Shapshat .| [T Librar View 141

laz process (CLOCE)
x| s begin
Frocesses for Souce: "count-bshavioral” =0 P if CLOCK='1' and CLOCK'event then
= O Implement Design (45 if DIRECTION ='1' then
- X330 Synthesize - 5T (48 count_int <= count_int + 1;
B e View Synthesis Report [ else
48 count_int <= count_int - 1;

B ViewRTL Schematic

n “iew Technology Schematic = end if;
¥3o# Check Syntax B e
2 3o Translate 51 end process;
k3T Fi & _
£ Oy Generate Programming File i e
+- @& Optional Implementation Taok: _ i 3
- i end Behavioral:
£ ba
Kl [ ] ).
B3 Process View [# Count vhd
ﬂ PE document SYSTEM "file:~~“C./Program Files ¥ilinz-zc9500-/data zmlReportdk.dtd” ~

count xml:2: I-0 warning : failed to load external entity “"HULL"
PE document SYSTEM "file:~~“C./Program Files ¥ilinz-zc9500-/data zmlReportdk.dtd”

" Bl Console [ Find n Files | 3€ Evors| ¥ Warnings

Ready Ln 30 Col 2 'WHDL

Y a
ﬂ1iiﬂi!!ﬂiﬁlﬂlﬂﬁq~!ﬁ33%’iﬁﬂ°ﬂw CPLD

iolsngiaTesnuieganil Generate Programming File eraaiusiamnsadiogTusunsy
Joyaraesasuudn cpLD Audar  Teedlilddeyaiivzani Tnanasuudnezdulis
Bitstream 30 lWauwana .bit d1150 FPGA taz g Jedec w3ollduwana jed dmsuy
CPLD ﬁa&uiuﬁuﬁiﬁ’mnﬁemiu Directory v04 115190 7192A0aW0 g countjed M3
Tusunsudeyansasasdn cpLD Tiingade i

1. ﬂﬁﬂﬁm?’awma “+” #9119 Generate Programming File

2. ﬁm‘ﬁyaﬂﬁmmﬁ ﬁ Configure Device G(MPACT)

3. Tsunsuazuaaentide  Configure Devices  Ivtdongunsai lilsunsuilutlszian

Boundary-Scan Mode (JTAG) !,Lé)iﬂaﬂﬂ‘n Next
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Boundary-5can Mode Selection

(¢ thitomatically connect to cable and identify |
Boundary-Scan chain

" Enter a Boundary-Scan Chain

< Back | Finizh |

Cancel | Help

20

X

4. Tdsunsuazuaasniing1s Boundary-Scan Mode Selection I¥iden Automatically connect to

cable and identify Boundary-Scan chain ngﬂﬂaﬂﬂu Finish

Boundary-Scan Mode Selection

(e Hutamatically connect ba cable and identify |
iBoundary-Scan chain

" Enter a Boundary-Scan Chain

< Back | Finizh |

Cancel | Help

(X

5. Tilsunsuazihmsasamdniiates JTAG oudoag amudwlilsunsuazuonlaoudag

RrRTRN Boundary-Scan Chain Contents Summary ﬂaﬂﬂll OK

Boundary-Scan Chain Contents Summary:

MPACT will now direct vou ko associate a programming or

i ) There was one device detected in the boundary-scan chain.

BSDL file with this device. ..
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v 1 Y k4
6. 1on ldn Tsunsvasuugn Falunsditvedunadnily CPLD dauiudededlFIng jed 19

idonTWd count jed ud2naniju Open T1l5unsuazuaaaniiigig Untitled [Configuration Mode]
—iMPACT

=

c:idocuments and settingsiittichoteldesktopicounter/Counter.ipf [Configuration Mode] -i... E][E|E|
File Edit Wiew Mode Operations ©Output Debug Help

D & B2

Boundary-Scan lSIavc Scriall SelectMAPl Desktop Cunﬁguratiunl

B2 35 £l =

Right click dewice to select operations

TDI FoxILNx
#cH572
count.jed
TDO

Boundary-=scan chain walidated successfully. ~
PROGRESS_END - End Operation.

Elapsed time =
Dewice #1 selected
Ff F%% BATCH CMD :
"1t
done.
INFO:iMPACT: 501 - '1':

0 sec.

getArcribute -position 1 -attr configFileName -walue "CiyDocuments and
Loading file 'C:iDocuments and SettingsyIttichote)\Desktop)Counter)count.jed!’

Ldded Device xc9572 successfully.

>
| For Help, press F1 Configuration Mode  Boundary-Scan Parallel 111 Iptl

a A ~ Y A A Ao 1 Y 1 . 19
7. aanynaalod 1dudenadniif1i1 Program 9zUAAINIIAIG Program Options 13ABY
naeuntlasdandonlag aantju ok

Program Options El E|

¥ Eraze Eefore Pragramming [~ Functional Test
v ey r
[~ Bead Protect
[ ‘wite Protect
irtex-l| PAOM
- r
r
r r
r
=
=
Cancel | Help |

A A P2 A P2 3 o ¥ Y Ay '
8. Lilﬂlii]“lmﬂﬁﬂ'l’)uiﬁaﬂ LiJ’é]ﬂTJuIﬁaﬂ!ﬁiEﬂ!i‘(’J‘]J'i?)EJT?JSLLﬂﬁ‘JJﬁ]%uﬁ'ﬂﬂ‘ll@ﬂ’)"mﬂﬁum@’)”l

Programming Succeeded
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22

B ¢:Adocuments and settingshittichoteldesktopicounter/Counter. ipf [Configuration Mode] -i...
File Edit Wiew Mode Operations ©utput Debug Help

D= & B B oas 3R HE R0 | E BN
Boundary-Scan lSIave Serial] SelectMAP] Desktop Configuration]

TDI

#cH572
caunt.jed

Programming Succeeded

TDO

PROGRESA_START - Starting Operation.
Validating chain...

Boundary-scan chain walidated successfully.
'l': Erasing dewice...

Erasure completed successfully.

done.

'l': Putting dewice in I3PF mode...done
'1': Verifying dewice...done.

'1': Werification completed successfully.
Programwming completed successfully.
PROGRESS_END - End Operation.

Elapszed time = 15 sec.

<

JFor Help, press F1 Configuration Mode  Boundary-Scan Parallel 111

Iptl

dy Y o Y a A 9 4 Y o
ﬂ@uullﬂ‘l/nﬂTiTﬂi!LﬂiiJ"Uf]iJ“ﬁﬁﬂﬂﬁaﬂﬂu%WlﬁﬂUi@m!ﬁ’J s maaeemsniauves

TdsunsuTaemsnatly PBI unudganauninn waiily PB2 unuitemig agwuaniuiiag

Wumwiisaald veldaswimsud v Tusunsuauld ldgndes
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