Xilinx Integrated Software
Environment (ISE)

Ewayoyn
Yyedloon He oynUoTiKd

G.Kornaros

Pon Zyeodiaong

Design Design Verification
Entry {
Behavioral
Simulation
Design f
Synthesis
Functional
Simulation
Design Static Timing
Implementation Analysis
| Back Timing
l Annotation Simulation
Xilinx Device | In-Circuit
Programming | Verification

Tuesday, October 17, 2023 Ewoyoyi




ITepiBdrrov epyaciog ISE

= YUvolo amd epyareio yo:

v Project Navigator: diaygipion oyediaong

v Ieprypagn kukhodpotog (og oynuatikd, HDL, ..)

v ThvBeon : mapayoyn apyeiov netlist, gate-level

v Ylomoinon : netlist 6& popen katdAinin yio FGPA /
CPLD

v EmaAnfevon : og apketd onueio Kotd to frpota
oyediaong ypnoyonowdvrag évav simulator (my
Modelsim)

v Tpoypappatiopds (configuration) tov tour.
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Bruata Xyeoiaong

= Ewoayoyq cyediov — opropog tov top-level oyediov
v Anwovpyio gvog project oto Project Navigator
v Anuovpyia apyeiov kor tpocOikn oto project
v TIpocOikn vropydviov apysiov oto project
v Opiopdc meplopiopudv (timing constraints, pin assignments, area
constraints).
= Aswrovpyki] Erain0goon (Functional Verification)

v Zta mpdra otadi oxediaong mpwv ™ ohvBeon (behavioral simulation / RTL
simulation).

v Metd v cbvOeon (UNISIM library) (gate-level simulation)

V' Meta mv petdepacn /eootkn tomobéton (SIMPRIM library) (gate-level
simulation)

v Mgtd. TovV TPOYPULLIATICHO TOV Tolr, in-Circuit verification.
= Yv0eoT TOV KUKADNATOG
"  YAomoinon Tov KUKAOUATOG

v' Translate

v' Map

v" Place and Route
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Bruata Zyedioong (2)

"  YAomoinomn 1ov KUKAONATOS

v "Eleyyog avapopdv ot kabe 616310 Kat tpomomoinon Tov akorovdmy yio
S10pbwon — Peitiotonoinct Tov KUKAMUATOG:

0 Process properties
o Constraints
0 Source files
= YrtaTiKi avéivon ypoviepov oto e&ng Pripata:
v’ After Map
v' After Place & Route
= Xpovikii Exraiifsvon (Timing Verification)
v’ After Map (for a partial timing analysis of CLB and 0B delays)
v' After Place and Route (for full timing analysis of block and net delays)

= TIpoypappaticpog Tov tour e Xilinx:

v Anuovpyia gvog apysiov Tpoypappatiopot (BIT file)
v Anuovpyia evog apysion PROM, ACE, 1 JTAG yio. debugging 1 yio.
download 7o tour.

v Xpfion tov iIMPACT 710, TpoypapiaTicd ToV o1 HEGm £181K0D Kodmdiov
TPOYPUUUOTIGHOD.
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2€010I0T) UE ZYMNUOTIKA

= [epapykn oyedioon
v Top-level oynpotiko

0 Anpovpyia 6Aev tov modules yapnAdtepov emmédon
LLE:
— Apyela HDL
— Aoyplppoto KoTaoToong
— Core Generator cores
— Architecture Wizard IP
— Apyeia schematic

0 Instantiate to ovppoio tov module

v Zymuatikd lower-level

0 Anuovpyia cvpforov yia instantiation oe oynpoTiko,
HDL template av 1o mo mve eninedo givar oe HDL.
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B1pAto6mxn g Xilinx

= Kamnyopieg avé Aettovpyia:

Arithmetic Functions Flip-Flops Logic Primitives
Buffers General Map Elements
Comparators Input Latches Memory Elements
Counters Input/Cutput Flip-Flops Multiplexers
Decoders Input/Output Functions Shifters

Edge Decoders Latches Shift Registers

! Tuesday, October 17, 2023 Ewsoyoy 7 '

Baowo mapdbvpo tov Project Navigator
— All Programs — Xilinx ISE Design Suite 12.1 — ISE Design Tools —
32bit Project Navigator
Linux : $ ise
- ]
Anuiovpyio véou project: 5 rufmmwm Tewe—
— File — New Project... S:,lbi:k
= Directory path tov véov project e S fJ
= Dayl oto nedio Project Name g
= Top-Level Module Type
v HDL
J SChematiC Select the type of top-devel source for the progect
v EDIF M ematos ~
v NGCINGO | -
pore Info " Carcel

! Tuesday, October 17, 2023 Ewcayoy 8 '




ISE - PvOuiceic project

= Spartan3
board

-~
New Pm;cg\;ﬁutd

o

- — e ——

Project Settings

| Spedfy device and project properbes.

Property Name
e
Faenily
| | Device
Package
| Speed

Top-Level Source Type
Synthesis Tool

| Simulator

| Preferred Language

| Property Specdication in Project File
Manual Compile Order

| VHDL Source Analysis Standard

Select the device and design flow for the project

Value
[Generai Purpose &
=
=
=
[Modalsirn-XE Verlog =
Venlog =
Store all values =)

i

| Ensbile Message Filtering
| Moreinfo
Tuesday, October 17, 2023 Ewsayoy

b ISE Proyect Navigetor (MBS - X
L Be G0t You Prowa Sowce Proces oo Mindow Lneut e

Project Navigator

NAHP | aDOX/na| = prpx 23R v
|Desgn “O8x @ Design Overview T
|V © 5 remeraton M Seuoten s S Porses Ervrst Poerens
pewera io| e !
[ty L) “trrors = =
S 0 - -
7 5 - W 1
a [5) wpdacounteth (spdncoumter ) et « Routieg Rrvulty:
[5) updncoumtes mtonce - psocounterwpdcoon- | 513 g Comtramts:
a a Ao
a
& I 5]
Generated trrors. Warnings Indos.
|
P 8 ropoamermeg 1 1 1
'C | Processes: updncounter s
H|® P Medesim simulicee — I
< | States.
= e S etk WA
Enable Message Fitenng
Optonat | Contents
o Srrona)
ot 0N
o L
Fostes
= Desin Summary o
:c.n “D8x
| e —— g
IRE -
!. 5 0
[0 cone [ Eron | L Vs [ &6 Pl hene
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= New Source...
v Schematic ,

Anuovpyio €vOg VEOL KUKAMUOTOC

EE New Source Wizard

Select Source Type
Select source type, file name and its lacation.

0 Halfadder
= Anuovpyio Tov
GYMNUATIKOV

J IP (CORE Generator & Architecture Wizard)
[&] schematic

[=] User Document

Yerilog Module

[4] verilog Test Fixture

4 YHDL Module

[ vHOL Library

[F] VHDL Package

[w WHDL Test Bench

¥ Embedded Processar

File name:

| hfacd] |

Lacatian:

1)

‘ Ciiworkifpgasiday 1

add to project:

! Tuesday, October 17, 2023

Ewoayoyn

Anuovpyio Zynuotikov Huiafpoiot)

> )

Tuesday, October 17, 2023

01 O
Symbaols 1 O O
Categories -
<=-All Symboals--= ~ 1 1 1
Arithmetic =
Buffer
Carry Logic b
i = Add Symbol
ek = Add Wire
acclp ~
arct - = Add I/O Marker
add16 i
= Add Net Name
Symbal Mame Filker
| = Save
Crigntation
|Ratate 0 ~| = Tools>
| Symbol Info | Check Schematic
Files @Librarias| T symbals |E Options B} v DRC
Consale
ymbolsl
Ewayoyn

al 00 C
00 O




Categom

= 15E General

Editors

Integrated Tools
[#- Software Updates
Console Properties
chematic: Editor

Emiloyéc Check DRC

= Edit > Preferences
 erererences

¥ Display Unconnected |nput Pins \Wamings

™ Compare with Symbol [.sym] File

Tuesday, October 17, 2023

IEETU"" ¥ Check WHOL Reserved Kepwords:
olors
Check W Check Verlog Reserved Keypwords
Sheet Sizes I Check Mames Beginning with Linderscore
Device Families
Printing Consider Loadless Mets and 105 a5 Warning -
[ Symbol E ditor Consider Undriven Mets and 105 as \Warring -
Eilmi Mets to be Ignored [Separate Expressions with Space]
BC!
- RTL/Technology Viewers |dummy
Test Bench 'Waveform Editor
“|5SE Test Editor
Ok I Cancel Apply Help
Ewoayoyn
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= Project >

Last applied strategy

Design Goal:  Balanced

Emloyéc Project

Strategy:  Hilinx Default (unlocked)

Design Goal: |Balanced

| Strategy: xilinz Default (unlocked)

Strategy Fie: |

E= Design Goals and Strategies 3

Description:

The Default strategy provides a balanced optimization of performance results vs, runtime. The defaulk property values
carrespond ko the default values of each of the underlying implementation toals. This strategy keeps all properties in an
unlocked state so that you can madify the values as you wish.

[View Strategy Details... ] [Ed\t Strateqy... I [Reset Project ta Defaults

Unlock

Tuesday, October 17, 2023

Ewayoyn
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= Tools > Symbol Wizard

B Symbol Wizard - Source Page

O Specify manually

Anuovpyio Zouporov — Iepapyikn
Yyediaom (bottom-up)

(@ Using schematic ‘hﬁ‘fﬂdder

Using symbel |

Import symbel attributes

Shape
(%) Do not use reference symbol

(& Rectangle
O square

(O Use reference symbol

! Tuesday, October 17, 2023 Ewsoyoy

= Néo oymuartko : fulladder

Anuiovpyia TANpove afpolotn

halfadder halfadder
| a— . : . =m =TS
s —
=
Coul

! Tuesday, October 17, 2023 Ewcayoy

" Anwovpynoete ovuforo yia tov fulladder.




Kokioua topfa

ANMMOVPYNGETE TO TOPOUKAT® GYNUATIKO XPNGLOTOLDVTOG
To. components mov €yovpe MO ONUIOVPYNOEL Kol TO
TOPUKAT® oToryEio:

" molvmhéktng: M2_1, = gigodor: al,a0,ci, sel,
= FlipFlop: fdc, clk, rst
= |O: ibuf, obuf = 'E&odot: Q(1:0)

niEdE T

E A
=

i

"1 FOC
? o . . . 1
Wt - . . .
e =
T . . . foe -

e

v

v

e

vivi

Tuesday, October 17, 2023 Ewsoyoy 17

Kuoklouo topfa (2) - Acknoeig

1. Eé&nyeiote v Aetrtovpyia Tov KOKAGUOTOG

2. Tpomomomote 10 KOKA®UA BGote N gicodog Sel va
eréyyet av oto bus Q(1:0) eppaviCeton To
¢Bpoiopa 1 00.

3. Tpononomote 10 kKOKAwua hote 1 eicodoc sel va,
e éyyet av oto bus Q(1:0) eppaviCeton To
dOpotopa por 0E00UEVT YPOVIKT] GTLYUT|, VO U1V
aAAGCEL M TN oV TY aKOpOL Ko oV 0AAAEEL KATTOo1a,
amo Tic lo6oovg al, ao, ci.

4. Ti00 dGAlale ov omd 10 apykod oL KOKA®LLOL
uetatomlo tovg moAvmhéktec petd to flip-flop?

Tuesday, October 17, 2023 Etsayoyi 18 [




2Y€010I0T UE TPOGYEAGLLEVL
vrtocvotiuato - Cores

= (Xilinx CoreGen)

v New Source > IP (CoreGen & Archicterure Wizard)
= Katnyopieg cores:

v Basic Elements (uetpntéc, katoyopntég, LVALES..)

v Clocking

v Communication & Networking

v Digital Signal Processing

v Math Functions

v"Memories & Storage Elements

= Emiong: fixed netlist IPs:

l Tuesday, October 17, 2023 Ewsayoy 19 !

Yyediaon pe CoreGen
= Anuovpyia-ITapoaperpomoinon evoc counter4bit
x

9 Faramelersl ] core Overvlewl g Cnmaml 4] web Lmksl

Binary Counter

Component Name: counterdhit
Qutput Width 4 Walid Range: 2256

Operation
— ’V(‘ Up " Down & Up/Down ‘
— Count Style
: ’7(-' Count by Constant  Count by Variable ‘

Count Restrictions

Count By Value: 1 (Hexwalue, MSE first)
I~ Resfrict Count

CountTotaueg: W (AR or Hexwalue, MSE firsty
< Back Page 1of2
Generate | Dismiss | Data Sheet... | Wersion Info... | [~ Display Core Footprint

l Tuesday, October 17, 2023 Ewcayoy 20 !



http://www.xilinx.com/ipcenter

counter4bit

= Register Options ... > Synchronous Settings
— Clear

= Help > Data Sheet

= Generate
v Xet apyeiov counter4bit.*

= Evooudtwon tov counter4bit block oe
GYNMUOTIKO.

| Tuesday, October 17, 2023 Ewayori

Aocknon 2
= Anuiovpyia gvog véov project Lab2

= Anuiovpyia/mpocOnkmn tov counter4bit
= Yvvoeon I/0 buffers, pins ei.c660v/eEHS0v

Tuesday, October 17, 2023 Ewayor
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Emiloyn npocopoiwt): ISIM / Modelsim

Hame: [day1 ]
Location: [ciwarkifpgasidays |
Working directory: [ciworkiFogas|day1 ]

Description: ‘

Project Settings

Property MName: Walue “~
Top-Level Source Type |Schematic ~|
Product Category Al ~
Family. Spartan3 ~
Device: HC35200 v
Package FT256 ~
Speed -4 ~
Synthesis Taol ST {VHDL Verilog) v
Simulator i hd
Preferred Language WHDL ~
Praperty Specfication in Projact Fils |Store all values w8
Mariuial Compile Order O

VHDL Sourcs Analysis Standard |vHpL-93 g

Tuesday, October 17, 2023 Ewcayoy 24




[Ipocouoimon

= New Source Wizard

Select Source Type
Select source bype, fils name and its location.

BMM File
4 ChipScope Definition and Connection File
Eg Implementation Canstraints File
¢ 1P {CORE Generakor & Architecture Wizard)
MEM File
Schematic
User Document
Werog Madule
Werilog Test Fixture
WHOL Module
WHOL Library
WHOL Package
[fa] WHDL Test Bench
#| Ermbedded Processor

File name:

|halfaddertest |

Location:

| ciworkifpgasidayt |

Add to project

Tuesday, October 17, 2023

Ewoayoyn 25

ISIM: teot 0 VHDL

, , 38 UUT: halfadder PORT MAP(
" Apykeg TIEG OTIG 39 a0 => ao,
7 40 al =+ al,
glo600v¢ ! 41 I
/ , 42 C ==C
" Toyoieg Typég FEREY
44
= [IANpec TEOT: OAOL OL 45 - *** Test Bemch - User Defined Saction *+@
, , 46 th : PROCESS
dvvatol cuVOVAGHOL a7 mEem
’ , 45 al <= '0';
TIUADV OTIG ELGOSOVE 45 al = o0
50 wait for lOns;
51 al <= '0';
5z al <= '1' ;
53 WAIT; -- will wait forewver
54 END PROCESS;
55 —-— *** End Test Bench - User Defined Section ***
56
57 EMNL;
Ewoayoyn 26
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Tpé&iwo ISIM

Design +08 x
J Wigw: () ﬁi}lmplementation ® @Simulation
uth Behavioral »

u ’E}\’SYXOQ TSGT! HEJ Hierarchy
- '-Lé':j dawl
(behaVIoraI S €3 c3s200-4Ft256
check syntax)

= halfadder_halfadder_sch_tb - behavioral ¢
@ UUT - halfadder (halfadder.sch)

< ?

v
L

P2 Mo Processes Running

Processes: halfadder_halfadder_sch_th - behavioral
= ‘y 15im Simulator

)  Behavioral Check Syntax
Simulate Behavioral Model

H & HE v

b= start | @8 Design | Files | [ Libraries

| Tuesday, October 17, 2023 Ewsoyoy 27

[TepiBarrov ISIM

=] Fle Edt  Wew Smulation Window Layout Help

OFE =& D ® oo M

Sim (M.53d) - [Default.wefg]

Source Files + 0O & X Objects +0& X )
o == Simulation Chjects for halfadder_halfadd 2
#
n _
ANDZ.vhd ) 5l i) 16 18] 15| &
HORZ.vhdl =
halfadder vhF Oh]a‘ct Harme value /
halfaddertzst, vhd L@ ab a
numeric_std vhd $ o N ©
std_logic_1164.vhd b N
unisim_YCOMRvhd e F 9
unisim_YCOMP.vhd d =
=25
k1
-
< >80 € >
hC Memory | 2] source . E] < = Default wefg B |

Consale <08 x

I5im M.53d (signature 0xb869331d)

This is & Full version of ISim.

Time resalution is 1 ps

Simulator is daing circuit initislization process,
Finished circuit initialization process,

ISim >

@ console | ® Breakpoints | [p& Find in Files Results @ Search Results

Sirn Time: 1,000,000 ps

| Tuesday, October 17, 2023 Ewcayoy




Epyaieia ISIM

ISim (M.53d) - [Default.wcfg*]
e Edit

View  Simulation Window  Layout  Help

OFE LB DOX® v o Mix

Source Files + 0 & X/ |objects s08x

— Simulation Objects for halfadder_

ANDZ A | 1) | 6l 818 48

RORZ.vhd

halFaddenohF Object Name Yalue

halfaddertest.vhd L a0 0

numeric_std, vhd 1_|; al 1

stel_jogic_t 164.vhd I

urisim_%COMP.vhd e é

unisim_¥COMPvhd fec

1 temory | 2] source E] < Sil=] Defaultmchg* 8] bus
Console 08X

15im 1.53d {signature Dxb369301d)

This is a Full version of 15im,

Time resolution s 1 ps

Simulator i daing circuit intialization process.

Finished circuit initialization process. S h
15im> ow

# shaw driver {jhalfadder_halFadder_sch_thial}

Driver for halfadder_halFadder_sch_thial H
S + fhalfadder_haFadder_sch_thy:tb d river
i File "C: hd" Line 46

B Console | @ Breakpoints | g Findin Files Results | gy Search Results

Creates a Mew Virtual Bus Sim Time: 1,000,000 ps

Tuesday, October 17, 2023 Ewsoyoy

AldAeén 2

[Ipocopeimon — Enainfevon opOic
AE1TOVPYIOG KUKAMUOTOG LE YPTION TOL
Modelsim
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= [Ipocopeimon
(Aertovpywn &
YPOVIKN)
— Modelsim

= Static Timing
— Trace tool
(Xilinx)

= Emoinbgvon tov
TPOLY LLOTIKOD
KUKADHOTOG

HE Tuesday, October 17, 2023

Boocucéc MéBoodor EmainBevonc

Simulation

Input Stimulus
Basic Design Flow
Integrated Toal
imulation

Functional Simulatar

Paths.
Translate to
Simulator Format

Translate to
Simulator Format

Static Timing

Static Timing Analysis

Timing Simulation Path

Kilinx FPGA

Ewoayoyn 31

Create a working library

'

Compile design files

'

Run simulation

'

Debug results

Tuesday, October 17, 2023

Baoikd pfripnatoa oto Modelsim

= [Ipocopeimon yio. VHDL,
Verilog, SystemC, 1 kdmoto
oLVOVOGO.
= Epyaieio yio debugging:
v Kvpatopopeég kat avéivon ypdvou
v' Apykomoinon kot oAlayn Tipdv
OTIG UVTIES
v ZHyKpion KVLOTOHOPOOV
v" Avéivon g amoddoong g
TPOGoUEimONg
v" Code coverage
v Breakpoints otov k®diko

Ewoayoyn 32

16



Tuesday, October 17, 2023

= Project > New Source

BMM File

& Chip& cope Definition and Connection |

E Embedded Processor

@ Implementation Constraints File
Q IP [CoreGen & Architecture Wizard)
MEM File

‘ @ Schematic

State Diagram

Test Bench 'wavefom

User Dacument

Werilog Module

Werilog Test Fisture

[0 VHDL Library

[ ¥HDL Madule

-

File Mame:

Anuovpyio testbench yio Simulation
(Le Kopatopopeéc) ato mepiPdirov ISE

ItesthencH

Location:

B
_’I_I ¥ Add o project

C:Mtmphtutarial

< Back I Mext > I

Cancel

Help

Ewoayoyn
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I'e Zvvovaotika

Assign
Inputs
Wait To
Check

Check
Outputs

Assign
Inputs

Wait To
Assign

lock Timing
Inputs are assigned at “Input Setup Time! and
autputs are checked 2t "GUput Vald Delay”,

& fising Edge:
€ Dua Edge (DDA or DET)

! Faling Edge
Clock Time High 100

Clock Time Lo i s

Input Setup Time. | 15 ns
Output Valid Delay. |15 s

Initia Offset

~lock

" single clock [0 B

" Multiple Clacks

& Combinaterial {ar internal clack)

e

Timing

Inputs are assigned, outputs are decoded then
chacked, A delay between inputs and autputs avaids
assignment/checking conflicts.

Check Outputs |50 ns After Inputs are Assigned

Assign Inputs | S0 ns After Outputs are Checked

PvOuiceic Testbench yio cuvovactikd
Kol 0KOAOVO10KA KLKAGOLOTOL

I'o AkorovOroka

Iaaxirnum
output delay

Clock
high for

Winimum
input
setup

~Clack Timing
Inputs are assigned at "Input Setup Time" and
oukputs are checked at "Output Vald Delay”.

@ RisingEdge  { Faling Edge
" Dual Edge (DDR or DET)

Clock Tirne High 100 ns

Clock Time Low 100

Input Setup Time | 15 ns
Cutput Valid Delay |15 ns
o s

Initial Offset

€ Mukiple Clocks

" Combinatarial (or internal clock)

- Combinatorial Timing nformation

Inputs ate assigned, outputs are decoded then
checked) A delay betiween inputs and autputs avaids
assianmentichecking canfics,

Check Outputs | 50 s After Inputs are Assigned

Assian [puts | S0 05! After Outputs are Checked

o s
Giobal Sig

I~ PRLD (CPLD) I™ GSR (FPGA)

High for Inital; [ 100 s

Tritil Length of Test Bench; [ 270 s
Time Scale: [ =

I™ Add Asynchronous Signal Suppert

[~ Global Signal
I~ FRLD (CPLD) I~ SR (FRGA)

High for Initial: | 100 ns

Intial Length of Test Bench; | 200 ns

Time Scale: [ns

I™ #dd Asynchronous Signal Suppert

=1

concel | wets | reh |

Concel | ks | Help

Tuesday, October 17, 2023

Ewayoyn
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[Teptypopn) KOULATOUOPPDY EIGOO0V

End Time:
400 ns 50 ns 150 ns 250 ns 350| ns

a0
N at
Mc
Ms

A=

= Anuovpyio avto-gleyyopevov testbench:
v Tleprypagr] amd tov oxedioot
v' Avtopaza: Emhoyn tov testbench ko Generate Expected
Simulation Results an6 To TapdBvpo Process

Pvbpiote: ( right click — Rescale Timing )
0 Check outputs 20ns after assign inputs
0 Assign inputs 10ns after output

! Tuesday, October 17, 2023 Ewcayoyi 35 '

Behavioral Simulation

= Emloyn tov testbench, petd
070 TTapABvpo Process:
“Simulate Behavioral
Model”

Avtoporn Exkivnon
Modelsim (nmpémet va Exovv
yiver compile ot BifAtoOnkec
Unisim, Xilinxcorelib)

500000 ps

A |
| 0 ps to 526 ns | MNow: 800 ns  Delta: 0

- - | wave testbench. i
Simulation successful( not L=l iEte]
failure ). No problems
detected

! Tuesday, October 17, 2023 Ewcayoy 36 '
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Modelsim : Tapoatnpnoeig

= Mnvopa 6to console tapdBvpo: Compiling
vhdl file "c:/tmp/tutorial/halfadder.vhf" in Library work

= Avtoparn yévvnon tov halfadder.vhtf,
testbench.vhw

Name Type  |Pah =

b work, Library C:/trnps/tutorial/work,
[ ] Hapdevpa TOL MOdG'SIm i simPrIM Libraiy I:'\X\hnx\vl’\dl\mti_se\sin’.\?rim
L Libtay  C:¥iinswhdhmti_sehurisim
4 . il #ILINXCORELIE Librany CahFilinwhdivmti_setxilineCoreLib
v BIBXIOGT]KSC_;. Jiral2000 by $MODEL_TECH/. /vital2000
. ) . iees Libay  $MODEL_TECH/. fieee
0 work: TPEXOV deS|gn modelsin_ib Lbrary  $MODEL_TECH,../modzkim_ib
- | . - . gl = Libiaty  $MODEL_TECH/../std
[¢] Unl5|m,S|mprlm,X|IlnXCorellb, std_developerskit  Libiayy  $MODEL_TECH/. /std_developerskit
SYNopsPs Librany $MODEL_TECH/../synopsys
o leee std mJl, v Uiy 4MODEL_TECH/. /veriag
v"Workspace
0 Iepapywn dmoyn tov design
v Transcript 3 _
] JIL Library |T§ sim | Z: Files ‘

3 Tuesday, October 17, 2023 Ewsoyoy
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value waveform

pathname

ave - default
ile  Edit

iew Insert Formak  Topls  \Window

Meletwvtog kKopatopoppéc oto mtapddvpo Wave

=101 =]

[=E

[

Fafoaa]ns

0
0101101001110

T | ERIELEREE X a1 ) e ame

| 1934852 ns to 1935574 ns

[ Mow: 31 545 500 ns | Delta: 2

|

CUrsor name cursor value Ccursor

Tuesday, October 17, 2023 Ewoyoyi




Anuovpyio £16000V Y10, TO KOKAMUO LLE
tov Wave Editor
( standalone Modelsim)
= doptwon tov halfadder design ywpig testbench
= Create waves via a wizard
= Edit waves interactively in the Wave window

= Export the waves to an HDL testbench and
extended VCD file

= Run the simulation

= Re-simulate using the exported testbench and
VCD file

- Tuesday, October 17, 2023 Ewoyorn 39 -

Anuiovpyio KUUOTOLOPPOV

= File>Change Directory 1 File>Recent Projects

® EugpaviCeton n Bprobnkn work, dumhd khik oto halfadder,
eoptvetar To design oto vsim.

" Emioyn tov
ONLLOTOG €GOS0V
a0 oto mapdBovpo
object ka1
gvepyomnoinom Tov
wave wizard.

- Tuesday, October 17, 2023 Ewcayoy 40 -




Anuovpyio KopoTo uop(p(bv (2)
[iCreatePatternWizard Xl
Generate & waveform Sl Signal N
for sny signal for Patterres (B W
the chosen pattern.  Dlock [sim haltadder/a0
The allowed patterns C Constant | Syt Time End Time Time Unit
Ez:natsn: » et 4']'1 ’rj
Clock 1+ Repeater
Randorm " Counter
Repeater
........ I
Previous | Mests Cancel |
el sim:/halfadder/aD <Pattern : repeater> x|
[ Repeater Attributes
Specify the Repeater
u gnava}\‘nnru(ﬁ Pattern Attributes. ’M
0
Hop(l)ﬁ T(DV Changs Period Time Unit
50 fns
14
€1600WV et
L 0 =
= a0: Period: 50, —
14
axorovOia: 0,1 = o
i - . Repeat
= al: Period: 100
1 & Foever
7. N
akoiovbia: 0,1,1 £ e
Times
-
Tuesday, October 17, 2023
s <Previous|  Finish | Cancel

Enelepyacia Kopatopopeav 6to
moapdBvpo wave

= K\ o710 gwkovido eneepyaciog T
= KAk oto ofjua al dote va emheyet

= YT1¢ KOUATOUOPPES KAK 6TO Y pOvo 350NnS
= Ae&&i ki Edit wave > Insert pulse

= E¢oete 20ns yo. Duration

= File>Close yia vo amoOnkevoete Tig
KULOTOHOPPES e Gvoua, mywave.do
= Simulate > End Simulation
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[Ipocopelmon Ue TG VEEC KLUOTOPPES

= dumho KMk oto halfadder, poptmvetar to design
01O VSIim

= View > Debug Windows > Wave
= Y10 mapdbvpo wave (apov To Kavovue auTOVOLO)
File > Open > Format
= Emioyn mywave.do
= AmoOnkevon kopatopoppmv og aAdo format:
v File > Export Waveform
v IIy o¢ évo, vhdl testbench ry B
oe format extended VCD c Foee i S O Tt (e
= [IpooBéote TO ofjpata C, S o e T

Design Unit Name
I4 e [hafadder

= Tpéete TV Tpocopgicvon Fff
‘export

Tuesday, October 17, 2023 oY ™ Dwerwite Existing Files

IIpocopueimon pe to apyeio testbench

= Compile and load the testbench:
v'vcom export.vhd

= AumAo Khik oto testbench yia va Egkivioet
T0 Simulation

>to vsim> prompt ypayte add wave *
run —all

'E€od0¢ and v mpocoueinon:
v'Simulate > End simulation
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E&epedvnon-aviyvevon Aabmv pe
ovvartotnto Dataflow

= E&epedvmomn cuvdesiudmtag
= Aviyvevon events

= Agov &ekvnoel 1 tpocopcioon View > Debug
Windows > Dataflow

= Emloyn tov onudtov and 1o Ttapdbvpo objects
Kot petopopd oto dataflow

= View > Show Wave
= Metagopd TV onuaToV e COpY - paste
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