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Starting a more complex design example

Xilim-: - Project Navigator

File Edit Wiew Project Source Process  Simulation  Window  Help

=10l =]

D=E & =] EEE BlEEE = =l 2] o] e

o= ||

Sources in Project:

[Mo Project Open)

Mew Projeck

— Enter a Mame and Location for the Project

Project Location:
C:hvmamwedellehretedat05-zz\ize-projects |

Project Mame;

tutorial

N B Module Viewl B Snapshot . I TD Libra

— Select the type of Top-Lewvel module for the Project

Processzes for Source:

Top-Level Module Type:
HOL

[Mo Proceszes Awvailable)

=l

< Zuriick “wieiter > Ahbrechen

Set simulator
to ISE for
installations
without
separate
Modelsim
simulator.

BE Process Yiew I

x|
X[ (Enpty Log)

N Conzole l % Find in Filexl 3 ErroraJ E Warning&l

Hierarchy is up to date.

01 O

s Some slides use patched project name

=
S
X

Irwedel



Generated design header

xilin:-: - Project Mavigator - C:ymarwedel' lehre' eda’ 05-55' ise-projects’ ¢ torial LCOUREEFISE - |I:I|5|
File Edit ‘iew Project Source Process  Simulation  Window Help »| _|&8] x|

D|2|E| @] & =5 R E|[m L]X]| &[] o] e -l @l
o fo=] » [»2 IR I = 8 2 Y 2 A R B

x|
Sources in Project: I - library IEEE; ﬂ
- e/t 21  use IEEE.3TD LOGIC 1164.ALL;
~B ttorial se 22 use IEEE.3TD LOGIC ARITH.ALL:
B xc2vp30-7M8%6 23  use IEEE.STD LOGIC_UNSIGNED.ALL;
o |_i'| counter-behaviaral [counter. vhd) . - -
25 ———— MUncomment the following library declaration if insts
25 ———— any Hilinx primitives in this code.
27 ——library UNIZTH:
28 ——use TNIZIN.VComponents.all:
29
B Module... | B Shaps... lELiI:urar_l,l... -~ entity counter is
=1 Fort | eclock @ in std logic wvector (0 downto 0O):;
L2 x| =2 direction : in std logic vector (0 downto 0O);
T . Ii| =3 count out @ out std logic wvector (3 downto 0]
Frocesszes for Source: "counter-behavio... 24  end counter:
------- 0  AddExisting Source J ==
"""" B Create Mew Source 26 architecture Behawvioral of counter is
------- =5 Yiew Design Summary =7
EIW Dresign Ltilities 22 begin
G Create Schematic Symb =0 [
Yiew Command Line Lo 10
m Wiew HOL Instantiation " 11 end Behavioral: -
— I Lamr T ke s ke 4 »
d 7 ,H L
B Process View tl_i‘l couriter. vhd
= [ (Empty Log) 1 Xilin,
JJ Comsole | L9 Find in Files | 3€ Emors | ¥ Wamings Mel

Lntcall jHOL | T 410 -




Using language templates to define architectural body

xilim-: - Project Mavigator - C:ymarwedel' lehre' eda’ 05-55\ise-projecks ytorial £COUNEErise - |I:I|E|
File | Edit “iew Project Source  Process  Simdlation  Window  Help » 18] x|
L -
o EEEEREE R EE R el Open
o o | I R e e Y e R ] dit
Copy — = = = eal
Faste : = - -
. menu
Cornrnent r 20 likrary IEEE:
ncarnrment 4 21 use IEEE.3TD LOGIC 1164.ALL;
Indent y prhd] 22 use IEEE.3TD LOGIC ARITH.ALL:
232 use IEEE.3TD LOGIC UNIIGHED.ALL:
Insert File. ., a - -
Go Ta > 25 ———— Unecomment the following library declaration if insts
Select * 20 ——-—-- any XZilinx primitivesi in this code.
Find. .. STRGAF3 2; ——library UNIZIM:
Find Mext E3 o . ——usze UNIZIM.VComponents.all:
Replace... STRG+H ] .
. . Bk =0 Dentltgr Ccounter is
Find In Files. .. o i )
" Port | clock in std logic wector (O downto 0]
Language Templates. .. . 32 direction in std logic wvector (0 downto 0]
Message Filters. .. J e COuUnt_out out =std logic wvector (3 downto O]
4 end Ccounter:
Preferences. ., 25
—_ 238 architecture Behavioral of counter is |
Create Schematic Symb =T
Yiew Command Line Lo 38 hegin
: Wiew HDL Instantiation =0 _ILI
[ [ P o T, bl 4 »
4| T b |—| | _|_|
B Process Yiew tl_i‘l counter. vhd
= [ (Empty Log) 0 Xilinx,
JJ Conzole % Find in Filez | 3& Emars E W arnings _P'Marwedel
Irvoke the Language Templates Ln 10 Col 27 |WHOL | | 4P -




Select simple counter

xilim-: - Project Mavigator - C:ymarwedel' lehre' eda’\05-55"ise-projects tytorial e ;|g|5|
Q File Edit Yiew Project Source Process  Simulation  Window  Help » 18] x|
s=E=IE _| @l@lll BN Ex e e L N = = e R = ] | select
simple
Sources in Projech: I
E witorialrise E— counter
=~ E:E wc2vp30-7HF336 Tem!:ulates: |;| process (<o locks) tem-
------ ] counter-behay I:I Cormmaon Constcts :'E';TZ!-IZL
I:l Device Primitive Instantiation : plate
I:l Simulation Constructs
EII:l Synthesiz Constructs and
- Attributes :
|_:_||:| Coding E xamples <oount> €= <Count> H Copy
- Accumulators end 1f;
4 k : .
= N = 2 - 1] Avithmetic end 1f;
ol l 0 J lE I ~[_] Basic Gates ==
L__| l:l Counters
2]zl B- Cl Binarny —
Froceszses for Sourc. . ;I l:l Drowar Counters
....... B AddExist 7/ Up Counters
....... B Create Ne = Up/Down Counters
....... oy Yiew Desi j Am CE
[_]@ Designlt LA = @ @ @ ﬁ Aw CE and Aspnc Acl
_— ce LB i i b b e _ﬁ A CE and Azpnc Acl
- vie. Ml i i e ) Aw Load, CE and Asy
f vie L b B [T /w Load, CE and Asy
I':'I@ UeerCone L 0 ¢ & & & e _ﬁ Simple Courter - bl
s T SEE W a| | » 1] r
0 b
N B Drocess Yiew [¥] counter.vhd Q Language T...
j| (Empty Log) 0 Xlinx,
JJ Bl Consale % Find in Files | 3& Ermors | ¥ ‘warrings Mel
Y -
I T4




Copy template to current design

xilim-: - Project Mavigator - Cmarwedel' lehreh eda’ 05-55' ise-projects’ tutorial (COUNEEFISE - |I:I|E|
;5] File Edit View Project Source Process Simulation  Window Help » 18] x|

Dlﬂilﬁllﬁl_l =2 E| BB E] [E L] L s@] o] da)m - ©|| | Adapt
ko] i o=] v e | ke = i e e P e A R B tem-

x| plate
Sources in Project; | - Dentit? counter 1s :I
E=| l_ - 21 Port | clock @ in =td logic: -—- wectors removed as re-
tutorial .1z& . : LT )
a2 direction : in =std logic; —-- wecbors remowved 1
= E:E #c2vpl-7HEE =3 count out : out std logic wvector (3 downto O0)): qUIred
...... [] counter-behavioral [ce 4 end counter:
25
26 architecture Behavioral of counter is
27 Signal count int @ std logic wector (0 to 3) := m"00007; -- added
28 hegin
:I I_ ﬂ =9 process (clock)
B [msn. | L | 40 begin
1 1 if clock='1l' and clock'event then —- names replaced
g | 2 if direction='1' then
Processes for Source: "co... |;| 13 count_int <= count_int + 1;
L e Wiew HOL j‘;‘ =lse . ) |
E@ UﬁerEDnstraintEJ - n:n:luunt_lnt <= pount_int - 1;
T Create Tin . Ellld it;
5 ESe Azzign Pa . end 1if;
o Create fue . end prncess: . |
e Y Edit Camst - cnunt_nut.{— gount int; -—--=added [!) —_
- G Synithesize - 55T + : end EBehawvioral: X -
: e
B Process Yiew [ counter.vhd QLE‘”E’“E‘QET---
ﬂ S EEEEEEmEEEEEEEEEEEEEEEEmEEEEEEEEmEEEmEEEmEEmEEmEEmEE=E=mE=EmEm .
a < | _"|=’ 0 Xlinx,

JJ Cohzole %Find in Filzs | 3&€ Enors i W arninig s P.Marwedel

Hierarchy is up ko date. Ln 31 Col 38 |'-.-'HDL | | ,—?:F -




Adding testbench

xilim-: - Project Mavigator - Chmarwedel’ lehre'e - |I:I|E|
File Edit Yiew Project Source Process  Simulation  Window  Help » 18] x|
D||R|@| = =|E| ElREE| [E L0 &les[e] o] e = [
< K= AT 2 IR K = e v 2 3 S R R S new
d et 1
~ ETTES— x =] | source
Sl:nurl:es in Project: | Cemoved to
B tutorial .ize d
= €3 we2vp30-7HE56 EMM File mflifgvgj . counter
- |_i'| counter-behaviaral [co @ Implementation Canstraints File ’
‘CJ IF [Corefaen & Architecture Wizard) File Mame:
[m] MEM File :
1| | |2 Schematic Itesthench "O000"; —- added
N Bt | g sn = Li | @ State Diagram .
l ‘ |E I Test Bench W aveform Location:

1 ) El US?T Document II::'\marwedel'\.lehre'\eda’\ﬂE-&s"«i
Frocesses for Source: "co... I;| Yerilog Module

eplaced
T E \iew ATL Yerilog Test Fisture
ol View Tecl [y vHDL Library
_'|_I

307 Check Sy [4] YHDL Module
5% Generats [¥] WHOL Package

A
R 4] WHDL Test Bench

Pos _
—_— C 1 e -
i|4‘ LI_‘ ¥ fdd e project

B Process Wiew

x| . < Zuriick: W eiber &bbrechen Hilfe i ] ] :l
E Compiling vhdl ounter .vhd" 1n Libr
Entity <counter> TUmMpIIEO.
Entity <counter> {Architecture <behavioral>) compiled. P
4| | 4 0 Xlinx,
Cohzole %Find in Filzs | 3&€ Enors E W arninig s Mel

Ready Ln 31 Col 38 |WHOL | | v D -




Set waveform for clock

xilim-: - Project Mavigator - Chmarwedel’, lehre’

i Cile Edit View Initialize Timing

sl= ==

Sources in Project:

B tutorial.ize
=] me2vp30-7HE

------ [¥] counter

1| <:
Ty [msn

- counter

Inputs are assigned at "Input Setup Time" and

outputs are checked at "Cukput Yalid Delayw”,
¥ Rising Edge e

" Dual Edge (DDR or DET)

0 \ s

Clock Time High

_ P Minirmurm
Maximurm . :'F Input
outpt delay \" setup
: Clock : Clock :
: _ — :
' high for - |l for -
;Glmnrmatinn E—— — Clock Infarmation

" Single Clock I.;|.;..;k
™ mMulkiple Clacks

" Combinatorial {or internal clock)

—izambinatorial Timing Information

Inputs are assigned, outpubs are decoded|Ehen

e

B Process =

x
I |

Compilim
Entity <

Clock Time Lo I 20 ns checked, & delay bebweer inputs and|outputs avoids
assignment/checking conflicks,
Input Setup Time I 10 ns
Zheck Cutpuks I a0 ns  Afber Inpuks are Assigned
Cuatput Yalid Dela I 10 ns
Trikial CiFFsek I 100 / s Assign Inputs |5':' ms After Oubputs are Checked
N

—Global Signals
™ PRLD (GRLEY

High For Inikial:

Entity <
-
N Cohzole I ﬁ

Initial Length of Test Bench; 2':”:":' =

Time Scales | ns -

[~ add Asynchronous Signal Support

D

Zancel | Mext = |

Help

hd" in Libr
IS |
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Define waveform for other signals

xilim-: - Project Mavigator - Cmarwedel'lehreh eda’ 05-554 ise-projects’ tytorial (COUNEEE.IS

= File Edit ‘“iew Project Source Process  Simulation  Teskt Bench  wWindow  Help

1ol x|
»| 18] |

0|2 & @] 2| ==Z|E] 2BZE [E £

el o] #i

=l &

gzl w[5=] » [ 21000 ~|ns =]

==

Sl:nurl:es in Prai... I *I' I::I ha ""'i|‘5"l El :):':

[ tutorial .ize _—

2 £ we2vp30-7H End Time:

[ [counte 2000 ns 240ns 360ns  480ns  BOOns  720ns  B40ns  960ns 1080 n:d 200 ns
Lo oo b b braoa v b e b |
Al clock 0 | | | | | | | || | | | | | | | | | | | | m
4 i3 Al direction 0 J |
.ﬁ|:||ﬁl [ g count_out{3:0] 0 | 0
== .

- counter . .
direction
signal to
define

4 K K | ngn
— Sl ey transitions
i =|_ |_£| counter. vhd |:;jL-E|r1g|l.4ag|ET...=testl:uer‘u:h.tI:uw

L= lx

Compiling vhdl file "c:/marwedel/lehrefeda/B5-ss/ise-projects/counter/counter.vhd” in Libr
Entity <counter> compiled.
Entity <counter> {Architecture <Behavioral>) compiled.

< I
Cohzole % Find in Filzs | 3€ Errors
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View generated testbench

xilim-: - Project Mavigator - Cmarwedel’ lehre’ eda’ 05-554 ise-proj

::] File Edit View Project Source Process  Simulation  ‘Window  Help

ects' counter’, counte

D|E-|EI|ﬁ| S| 2= BUREEE = £

flml@] o] e

e[ i [+<| » |2 [1000 ~ns HEPE| 7 7] el 5] 2 0] ]
2| =]
Sources in Project: | - I S i :I
— l_ : 55 clock => clock,
E-I Counter. z& 55 direction =» direction,
EEE #c2vpl-7HEE . 57 count out => count out
E||_i'| counter-behaviaral [counter. vhi 5o y 2 - -
o[ testbench [testbench.tbw) -
=18 PROCESS —— clock process for clock
1] | bl 51 BEGIN
.ﬁMDdu...lnﬁnap...‘ @Librar...l B2 WALIT for QFF3ET: J
(=3 CLOCE LOOP LOoP
= =l 5} clock <= '0';
T " G5 WATT FOR (PERIOD - (PERIOD * DUTY CYCLE) ) :
Proceszes for Source: "testbench | . o c= 140 =
— cloo = 5
- % Eddf”ﬁt'”ggwm 57 WAIT FOR (PERIOD * DUTY CYCLE);
Tl B3l NEwW 2 uIce 55 END LOOP CLOCKE LOOP;
2o Wiew Generated Test Bench -
i = (= ENDIr PROCESS:
[ Add Test Bench To Project i
. Configure MadelSim Simulatar e e e it i
ki 3
N o | [¥] counter.vhd Language T...| B8 testbenchtbw [:] testbench. vh
B Process View | gigg Hierarchy - te. guag e testbench.vh...

il Entity <counter> compiled. |
Entity <counter> {Architecture <{Behavioral>) compiled.
=
1] | _'*l_l O Xlinx,
Cohzole %Find in Filzs | 3&€ Enors E W arninig s P.Marwedel
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Automatically generate expected waveform (1)

xilim-: - Project Mavigator - Cmarwedel'lehreh eda’ 05-554 ise-projects’ tytorial (COUNEEE.IS - |I:I|E|
=File Edit Yiew Project Source Process  Simulation  Test Bench  Window  Help » 18] x|
DRG] 2| #2|E| 2RFE][E L] 2] o] bm E Select
@l ofo=[ > [p=frooo ~flas | testbench
= d check
Sources in Project: | *I' I'tl ha IIII"'i|E:'1"‘l- El :':(: an chec
E-I tutorial .ize H . rOCeSS
&£ re2p 30 605 End Time: P _
e 2000 ns 240 r360 ns 480 ns 600 ns 720 ns 540 ns 960 ns 108012 view
Lo Lo borr oo Lo born by
/ll clock 0
Al direction 0 J |
B hodu.. | g Snap... | ) Librar... | Pleount_outzo] 0 | 0
2| =]
- counter
| | o 0 N N | 3|
B Process Yiew =Hierarchy-te...r [ counter.vhd QLanguage T...=testbench.tbw
x| -]
- Compiling vhdl file "c:/marwedel/lehrefeda/B5-ss/ise-projects/counter/counter.vhd” in Libr
Entity <counter> compiled.
Entity <counter> {Architecture <Behavioral>) compiled. TI
1] | _'*l_l O Xlinx,

P.Marwedel

Cohzole %Find in Filzs | 3&€ Enors E W arninig s
Hierarchy is up ko date, [] | 4 |; 3 -




Automatically generate expected waveform (2)

xilin:-c - Project Mavigator - C:hmarwedel' lehre' eda’ 05-5s' ise-projects'. tutorial’ tutorial - |EI|E|
File Edit Wiew Project Source Process  Simulation  Window  Help 2| |5 x|

i [Bl@] o] salm

D|=dla| = =F|E| mSEE (= L8 -] ¥ Requires

gz| == » [»2[1000 | I = A e e W e B R ISE to be
2l e
__________________________________________________________ specified
Sources in Project: | ! : o p
— — 2 —— Copyright (c) 1995-2003 Xilinx, Inc. th
Eg LLSED:;;I;E?HEHE 3 —— 111 Right Reserved. as ine
o L - 4 __________________________________________________________ [ ]
E||_£| counter-behavioral [counter whi - . sSimu |at0r
testbench [testbench. tbw) & . .-"'_.-'“'. ,.-"_,.-" f()r the
7 — AT Vendor: Hilinx
_“| _ | ¥ =8 R T Version : 7.1i project
B poduy. l 0 Snap.. I Iy Litear.. I 8 = 4 i Application : ISE Foundation
10 J Filename : testhench.wvhw (and
e 11 == 4 & P Timestamp @ Sat May 07 17:02:56 2005 . I t
Froceszes for Source: "testbench” I ;l :2 - \ L \ x’i \II"'. simulator
Ifl &dd Test Bench To Project .. I m ust be
EI@ #ilins 1SE Simulatar  Command: ]
S W G=rerate Expected Simulation Design e el el avail Ia b I e ) .
= Simulate Behavioral b 17 ——Deviee: ¥ilinx
o Simulate Post-Place - i ; _Ij
Kl I W | e -
= B Process View IE Hierarchy - te. . F Design Sum...| [] counter.vhd f;:’ Language T... Etestbench.thw testbench. vh...

x|
Iz

[
=

00 Xlinx,
Conzole l % Find in FiIe&J - 4 Err-:nr&] E Warningsl Mel
Hierarchy is up ko dake, |Ln 1Cal1 |'u'HDL | | o 1 4 -




Replacing the original testbench

B xilinx - Project Navigator - C:marwede - 10| x|
File Edit Yiew Project Source Process  Simdlation  Window  Help 2 &l

D|w|E|@| 2| 22|E] 2B=E] [m LN 5[] o] e 45 Qver-
4 N = S | = = A i i S R e R writing

2| =]
- — ] ngn
Saurces in Froject tial
DEESt "; _'T'_EC | 2  -— Copyright (e} 1995-2003 Xilinx, Inc. INitia
ukarial.ize .
3 —— 411 Right Reserved.
€1 #e2vp30-7HA6 . e test-
=[] counterbehavioral [counter. vh . =
o[ testbench [testbench.tbw) 8 —— /i 7 ben Ch
2o S Ao Vendor: Xilinx
_‘l | ¥ 2 S ! LW Version : 7.1i
B bodu... | X Snhap... | Test Bench Waveform Editor X|pion
Only one inskance of testhench.tbw can be active at once, Would vou like to close the current b0z : 55 2005

kestbench.tbw and open a new one?

Proceszes for Source: "testb
"""" [ e View Generatec Ja Mein | Abbrechen |
o E1  AddTest Bench
=@ wiling ISE Simulstor

16 ——De=zign MName: testhench
Bl Generate Expected

17 —-Device: Xilij
g Simulate Behavioral _ i SEE S _ILI
H [ ___] - [T e T
4 I | b I ll_l »
1= B Process View I_ﬁ Hierarchy - te.. = Design Sum...| /] counter.vhd Q Language T... testbench_vh___E testhench.tb
.EI r
T Al

Simulation stopped when executing process: testbench.ant:184
on line 122 in file “C:/marwedel/lehrefeda/B5-ss/ise-projects/tutorial/testbench.ant”

_:J 00 Xlinx,
Cohzole %Find in Filzs | 3&€ Enors E W arninig s P.Marwedel

Pracess "Generate Expected Simulation Resulks” is up to date. |Lr| 1Call |'-.-'HDL | “ ,y’l; 5 =




Automatic or manual comparison ?

xilim-: - Project Mavigator - C:mar
ﬁ File Edit “iew Project Source Process  Simulation  Teskt Bench  wWindow  Help

T=TEY
»| 18] x|

D= |H @ 2| E2|E BEE] @ L] L] o]

=l &

gzl o= » [»2[1000 ~|fns ]

Click on

yes/Ja
In order
to

||

Sl:nurl:es in Project: | *I' I'tl Al |&l El :':(:

B tutorialize .

2 £ we2vpd0-THA96 End Time:
B[] counter-behavioral (counter vhe 2000 ns 120 5320 nAE20 nF 20 ne20 n1120 f1320 1520 1720192

A testhench [testhench.tbw) Lo Lo bl Lo b b ber b
/ll clock 0
4| | ¥ /ll direction 1 |
B bodu... | i Snap.. | [ Librar. | g counter_outl.. 13 {o LR EE LT

Expected Results

.
- counter ' :
display For comparison,

Ja Mein

Replace outputs with expecked walues? Selecting "Mo" adds the expected values as signals to the

| abbrechen |

Immmm compare
auto-
mati-
cally.

Il
X

1] | plaf ]| 4]

Initially

B Process Yiew ﬁ Hierarchy - te...

= Design Sum...| /] counter.vhd Q Language T...

testbench.v... Bl testbench.thw un-

x
I |

Compiling vhdl file "c:/marwedel/lehrefeda/B5-ss/ise-projects/tutorial/counter.vhd” in kxx
Entity <counter> compiled.
Entity <counter> {Architecture <Behavioral>) compiled. :ﬁ
| JJ_J O Xlinx,

d

Cohzole %Find in Filzs | 3&€ Enors E W arninig s

P.Marwedel




Automatic comparison

xilim-: - Project Mavigator - Chmarwedel’ lehre’ eda’ 05-s554 ise-projects' tutorials tutorial.ise

= File Edit ‘“iew Project Source Process  Simulation  Teskt Bench  wWindow  Help
D|S|RE| 2| ==Z|E 2BEE [ LN 2= <] o5h el

gzl o= » [»2[1000 ~|fns ]

2=
Sources in Project: | *I' I'tl Al |&l El :':(:
B tutorialize .
23 we2vp30-7HE%6 End Time:
- [¥] counter-behavioral counter, vh 2000 ns

120 n320 nS20 N 20 Ne920 N1 120 M 320 1520 M T201920 ng
A testhench [testhench.tbw) Lo Lo b bo Lo b b bera b

/ll clock
1 | B il direction 1 | |

%% bodu.. [ £m Srap.. | ) Librar.. ] @ counter_ou].. T L L L
LELL

=
13

2=l
- counter Added
when
responding
] ]
yes' for the
I8 I— By e 1st time
B Process Yiew = Hierarchy - te... r = Design Sum...| /] counter.vhd Q Language T... testbench. ... = testhench, thw
x| -
- Compiling vhdl file "c:/marwedel/lehrefeda/B5-ss/ise-projects/tutorial/counter.vhd™ in Lilk
Entity <counter> compiled.
Entity <counter> {Architecture <Behavioral>) compiled. :ﬁ
1] | _'*l_l O Xlinx,
Cohzole %Find in Filzs | 3&€ Enors E W arninig s P.Marwedel

B ,—yzl;7 -




Design Design Verification
- - - Entry * \
Behavioral simulation C
Simulation
_ Desi }
xilim-: - Project Mavigator - Cmarwedel' lehreh eda' 05-55' ise-projects’ tutorial tuto Syr?t?]lggis iy
ﬁ File Edit ‘“iew Project Source Process  Simulation  Teskt Bench  wWindow  Help ‘
= = 5 »| Functional
D||e|@] 2| 22|E] 2REE [E L2 bl@R] o] e Bunciiond
Design Static Timi
| ] |'-T§| b |PE 1000 jlns j Implementation irlw(;lylé?smg
= Back Timi
izl =l T | Annc?tcation Sirr:mlantiqon
Sources in Project; | T owa "ﬂi|&l El. :':(: ‘
E tutornial ize Xilinx Device In-Circuit
EEE we2vp30-FHFE Mow: Programming Verification
EI|_£| counter-be 2040 ns
“o [ testbe
2 direction
& clock
0 | N =l @i counter_outl...
T omg |tl 0 | &l counter_.,
& counter /...
————FF &M counter \
I
B testbench tes AN counter._..
ll | ] BN I N N | ¥
B ﬁSi... r & Deszign Sum... |E| counter.vhd Q Language T... testbench. ... gtestl:uenn::h.tbwﬁtesthench_isim
il Simulation stopped when executing process: testbench.vhw:69 =1 _
on line 188 in file '"C:/marwedel/lehrefeda/B5-ssifise-proiects/tutorial/testhench. uhw = 0 Xlinx,
JJ En:uns-:lle %Find in Filzs | 3&€ Enors E W arninig s @Sim Conzole P.Marwedel
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Adding timing constraints (1)
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Adding timing constraints (2)
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Adding timing constraints (3)
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Add pin constraints
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Viewing synthesis results (1)
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Viewing synthesis results (2)
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Enter lower level of the hierarchy (1)
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Enter lower level of the hierarchy (2)

xilim-: - Project Mavigator - Cmarwedel’ lehre' edat 05-554 jse-projectst tutorialh tutorialise - [

B File Edit View Project Source  Process  Simulation  Window  Help

T=TEY
»| 18] |

0|2 = @ & =Z|E BBFE][E £

flEle] ol e

=l &

(Wm0 g | @ |3 ] | .
== Oops: no
counter
Instan::e Ehnjnltjen_lts reg ISteI’,
........ ach &
-------- e but
""""" . separate
Mol b add/sub
L tl| |E ||=I- Caafil  Famd|3D) FO com-
I - o : ) ponent;
Select the Module. . Ad d i_
[Mao Processes Availa il " t I
Instance =3.21.0 lona
et buffers
I ‘C=r Clk
|:EE: D =§ _ni000gz:0) gene-
Qutput : 0 = Q[30) rated
.
S R I
= mep IE 5 E Design Sum...| ] counter.vhd | () Language T..| [ testbench.y... Etestbench.tb E testbench_.. Bl counterngr [
il |_ _ :I O Xlinx,
JJ Cohzole % Find in Filzs | 3€ Errors E W arninig s = Sim Conzole Mel
Ready [1509,422] | | 4 D[ -




Design Design Verification
- Entry *
After placement & routing
Simulation
—p— - = . s : : — . . — Design *
xlllm-: - Project Mavigator - Cmarwedel'lehreh eda’ 05-55' ise-projects' tutorial' tuto Synthesis
ﬁ File Edit “iew Project Source  Process  Simulation  \Window  Help /_L\
= = 5 »| Functional
0@ 2 =R|E BREE E £ L2 o] aq” \\
Design
| I |'-T§| b |PE 1000 jlns j \ Implementation / Aﬂer
2] x| T \ . /_ Anr?cicaliion ZOO—
Sl:nurl:es in Project: I T o |&l El :':(: T .
E tutDrial_iSE . Xilinx Devi_ce mlng
E‘EE we2vpa0-7HEE Mowr: Programming
=[] counter-behavioral [counter. vhd] 2040 ns |D ns | "f'-'"rl T UT'-' '-"-'Li T ToTo
[ testhench [testhench. thw) L I O O
[ counter.uct & direction 1 | = After
= = 2 clock o __ [ULUUTUUULINULULT 1f | double
B Module View | I8 Snapshot Yiew @ Library Wiew
1 | || | = atcoumeraun. 16 T20000000000000006000008 || | click
| Mlcounter_.. 1 [
Ba fn:ur_Sn:lurn::e: "counter-behavioral! ;l a;n counter_... 1 |_| | on
G s o Mo 1 [ [| [ LI ||| place
------- (}4’ Flace & Route Repart =
------- Azpnchronous Delap Report &l counter_.. 0 | | | | | | | | &
------- m" Fad Repart .
------- Guide Hesults Flepn:urt rou te’
- Blaca now:
: check
Analyze Power [#Pawer)
Generate Power Data B resu lt
Generate Prast-Plare & Brooote Sin |I.=.ri.-ni. Mﬂl‘ 7 I I SENRE NI ED | | ;H
N B Process View % Sirn Higrarchy - testbench,_isim & Design .. |E| COUnteEr. . g Langua... testhen, . E testben... ﬁ testhenc. .
£l =| 0 Xlinx,
1 G Frd i 7 e P.Marwedel
1l onznle Find in Files | 3&€ Erors | ¥ ‘Warnings gl S5im Conzole —
[ [ k8-




View result of placement and routing (1)
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View result of placement and routing (2)
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Estimated power consumption
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View routed design (2)
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View routed design (3)
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Simulate Post-Place & Route HDL Model (3)
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