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Purpose

Graphical guide the supplements ISE Quick Start

1-bit Full adder will be
— designed
— simulated in Modelsim
— synthesized (mapped)
— placed
— Programmed
— Executed

on a Spartan 3
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In Practice
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Get started

e Start XILINX ISE
e Select Help-> Tutorials-> ISE Quick Start
e Choose

— File

— New Project

and continue
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Device Properties

x
Property Name Yalue
Product Category O~
Family Spartan3 v
Device ®KC35200 v
Package FT256 v
Speed -4 =
Top-Level Source Type HDL LI
Synthesis Tool XST [VHDLAerilog) ~|
Simulator Modelsim-XE YHDL ~|
Preferred Language YHDL ;I
Enable Enhanced Design Summary v
Enable Message Filtering I
Display Incremental Messages I

oK Cancel Default Help

Make sure that
the right FPGA

is selected

Use Modelsim as the
simulator
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Create New design

S New Source Wizard - Select Source Type x|

4 |IP [CORE Generator & Architecture Wizard) .
éSchematic Create a new file

State Diagram

ﬁ .
Test Bench Waveform and save it at a
=] User Document Convinient location

Verilog Module File name:
LAk Verilog Test Fisture

) VHDL Module |adder_1bit

[ ¥HDL Library Location:

| P] VHDL Package . .

Fal VHDL Test Bench JU:\Adder_1bit [

v Add to project

More Info I < Back MNexst > Cancel
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Specify Entity
Specify the port
xI| names on the entity

Entity name [adder_1bit as well as the type
Architecture name IBehavioraI
Port Name Direction Bus | MSE LSB =
A in v
B in -
Carry_in in -
Sum out v
Carry_out out v
LEDG ot
in LI
in v =
in v
in v v

More Info I < Back Next > Cancel
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Design work

Assure that Implementation is selected

E Xilinx - ISE - U\ Adder-_1bit\ Adder_1bit.ise - [Design Summary]

—(ol x|
=15 x|
IDPEF L] X RIL2LXX®R A% B m]» x2[l0 sl EE el :

e @ o [ & syt ot AA O D« » [ 2 =2 4%% % 0K double click on

File Edit VYiew Projeft Source Process Window Help

. °
= FPGA Design Summary l: Adder_1bit Project Status a d d e r 1 b It
aLmplementation .3 "DES'E gverwew Project File: Adder_1bit.ise Current State: New —
ummar
Y . Module Name: adder_1bit * Errors: .
Qoo Peoenes - : to open a editor
nngadderj bit - Behavioral (¢ - [ Module Level Utiization Target Device: =xc3s200-5ft256 + Warnings:
<4 Y Fmirm-Eorrstraim Prod, Versi ISE 10.1.03 - WebPACK + Routing Results:
< » inout Report esign Goal: alance: + Timing Constraints:
| | OF R Design Goal Bal d Timing C i
Sourc Files | g Snaps Libra| - [ Clock Report Design Strategy: Kilinz Default [unlocked) + Final Timing Score:
= IKD ]fé‘ = ] IE [=)-Errors and Warnings
hesis Message —
=] I Sl Addor_ibit Partion Summary o
Processes for. xc3s200-5(t256 - DMap M No partition information was found.
— p Messages
-]  Add Existing Source
‘[0 Create New Source - [ Place and Route Messages
55 Design Utiities - 3 Timing Messages Detailod |Hoports l 2
itgen Messages eport Name tatus enerate: mors arnings nfos
Bi ] =l R N S G d E ‘Warnil Inf
= — _- — Synthesis Report
Project Properties -
Enable Enhanced Design Summary Translation Report
[ Enable Message Filtering Map Report
O Display Incremental Messages Place and Route Report
Enhanced Design Summary Contents Static Tming B "
Show Partition Data atic Timing Hepor
Show Errors Bitgen Report
Show Warnings

O
O
O Show Failing Constraints
O

Date Generated: 03/14/2003 - 12:55:23
Show Clock Report

< ] B
Zf Processes I - - - -
‘What's New in ISE Design Suite 10.1 ] adder_1bit.vhd 3% Design Summary I

x| Started : "Launching ISE Text Editor to edit adder_1lbit.vhd"”.

-
Started : "Launching Design Swaoary™.

-
<| { »
Console mErrms | o\ Warnings Iﬂ TclShell | iag Findin Files |

[tnicoll ,
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Include a behavioral model

= xilinx - ISE - ¥ _1bit.ise - _1bit.vhd" =101 x|
[%) File Edit View Project Source Process Window Help =18 x|
IDPE@ LD bX @ RAIPLPHX PR [[A% B8 @ O[]~ *2[100 ] I V[IoD R L2 L
HE@’III&IE@!E’!E’:E’!IU@QIM— [Z 2 =24 %% % 0 X

21 use IEEE.STD_LOGIC_1164.ALL: |
SEES(EE | Implementation ;] 22 use IEEE.STD_LOGIC_ARITH.ALL:

i ©Adder_1bit 23 use IEEE.STD_LOGIC_UNSIGNED.ALL: Put the
24 - -

=)~ 13 xc3s200-5256

-u%addel 1bit - Behavioral (adder_1bit. 25 —_——— Uncomr‘ner‘lt, the .f?ll..onung llbx?ary declaration if instantiating -
26 ———-— any Xilinx primitives in this code. e avlora
| | 27 ——library UNISIM:
d —'] 28 ——use UNISIM.VComponents.all:

&3 Sources qu:] Files ]@ Snapshnll ) Libraviel 29

30 entity adder_1bit is mOdeI in the

x| 31 FPort ( A : in STD_LOGIC:
o - 32 B : in STD_LOGIC: 4
Processes for: adder_1bit - Behavioral — ’
. et 33 Carry_in : in STD_LOGIC: L —architecture
Add Esisting Source 34 Sum : out STD_LOGIC:
C'leateNe'wSource 35 Carry_out : out STD_LOGIC:
View Design Summary 36 LEDG : out STD_LOGIC): bod
Design Utilities 37 end adder_1lbit:
User Constraints 38
Synthesize - XST 39 architecture Behavioral of adder_1lbit is
Implement Design 40 i
Generate Programming File :;‘ begin
Cenfigure Target Device 43 Sura <= & XOR B XOR Carry_in:
Y Carry_out <= (& AND B) OR (& AND Carry_in) OR (B AND Carry_in):
45 LEDG <= '1';
46 L=
47 end Behavioral:
48 v
< 3
I | | J [ 'I_I
@—t Processes I - = - 5
‘what's New in ISE Design Suite 10.1 | adder_1bit.vhd* | 3% Design Summary |
x| Started : "Launching ISE Text Editor to edit adder_ 1lbit.vhd". ;]
Started : "Launching Design Swanary®™.
~
< o

Console I OEnols I 1\ Wamings I_a Tcl Shell ] (94 Find in Files I

CAPS | UM [ SCRL [Ln 47 Col 1 | vHDL 4
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Simulation

Switch to Behavioral Simulation
and double-click on Modelsim

E Xilinx - ISE - U\ adder_ 1bit\adder_1bit.ise - [Design Summary]

=1olx|
=& x]
s 2RBX > QL2 XMDR (AT B M h|~ w2 od @] HISODE L2 L
[ = XA NS D

File Edit View Project Source Process Window
I=EA=T-3=
IENES

)

X! B
- — = 2 FPGA Design Summary [N adder_1bit Project Status | —
Sources '@ Behavioral Simulation é 2—1_ [—}Desngi[%ngverwew Project File: adder_1bit.ise Current State: New
D Tr— mmar
& gadadeéﬁuugnzss 0 IDuB F'ru::erties Module Name: adder_1bit « Errors:
- =#c3s200-!
addel_1 (55 = (P e e[ e ] .. [ Module Level Utilization Target Device: ®c3s200-5f256 + Warnings:
- [0 Timing Constraints Product ISE 10.1.03 - + Routing Results:
- [ Pinout Report Version: WebPACK
= - P Clock Report Design Goal: Balanced + Timing
513 Sources I [y Files I _ifzy Snapshots I @ Libraries I [—]"Elror[sjand Wamings Constraints:
II x| D Synthesis Messages _— Design Kilinz Default « Final Timing
T Strategy: [unlocked) Score:
Processes for: adder_1bit - Behavioral I / % :’;_anstlilon_ H_cssages
H Add E sisti S viap Messages - -
g c:eat:rj:fs;::: j - [ Place and Route Messages adder_1bit Partition Summary | I
ﬂ ModelSim Simulator % ;:mng :v:essages No partition information was found.
ISt - itgen Messages ;l
F— e Detailed Reports [ -
roject Properties =
Enable Enhanced Design Summary Report Name Status Generated Errors Warnings Infos
- [] Enable Message Filtering Synthesis Report
- [ Display Incremental Messages Translation Report
Enhanced Design Summary Contents Map Feport
Show Partition Data PR
. [0 Show Errors Place and Route
- [ Show Warnings Feport
-~ [ Show Failing Constraints Static Timing Report
[0 Show Clock Report Bitgen Report
=l
Zf Processes I

I Wwhat's New in ISE Design Suite 10.1 ] 3. Design Summary I
x|

< |
Console IQEHOIS I 1\, Warnings ]_ﬂ Tcl Shell I |28 Find in Files I
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Modelsim

Force the signals and
confirm that the signals

[“]ModelSim XE III/Starter 6.4b

File Edit View Compile Simulate Add Objects Tools Layout Window Help

respond as expected

i =] b3

EmE D MEDBM|| el B SR

4 &= m,Tps:’ ELEIEE R i & & (‘xuﬁ_’@m “ Contalnsloigu

- oS
‘*‘g &

J Layout |simulate | |

Workspace H A x|

|Design u

V| Instance |Design unit

-] adder_1bit adder_1bit... .
& line__43 adder_1bit... Process Iadder_lb!tja
& line__44 adder_1bit... Process = A fadder_tbit/b
View Declaration Jadder_1bitjcarry
& line__45 adder_1bit... Process » =
Yiew Memory Contents Jadder_1bit{sum
M standard standard Package Goto Driver
W std_logic_1164 std_logic_1... Package i adder_lb,t)‘ carry_out
Wl std_logic_arith std_logic_a... Package Add fadder_1bitfleda
M std_logic_unsigned  std_logic_u... Package

Copy
Find...

Insert Breakpoint

Signal Name: |sin: /adder_lbit/carry in

7 | | _’I Toggle Coverage
-q @sim I Files l B Memories l lg Capeﬂﬂ Yalue: Ill
MNoForce
Transcript Clockes Kind
Change...
# Loading ieee.std_logic_unsigned{body) = ) ;
# Loading work.adder_1bit(behavioral) « Freeze o Drive “ Deposﬂ:
# .main_pane.mdi.interior.cs.vm.paneset.cli_0.wf.clip.cs.pw.wf
# .main_pane.workspace.interior.cs.nb.canvas.notebook.cs.page2.cs
# .main_pane.signals.interior.cs
YSIM 23 Delay For: |0
FA Transcript. | Cancel After:
INow: 1us Delta: 0 Isim:!adder_lbit
OK | Cancel |
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Synthesis
Switch to Implementation
and double-click on Synthesize

Check that the synthesis
went error free.

=10 x|
=&l
4
= = 2= FPGA Design Summary = adder_1bit Project S~
Sourcss for: I Implementation LI &I~ Design Overview Project adder_1bit.ise Curren!
&1 adder_1bit - [2) Summary File:
= £ #c35200-51256 -~ [ 10B Properties - Module adder_1bit .
b [ug)ef%: adder_1bit - Behavioral (adder_1bit.vhd] - [ Module Level Utilization Name:
D Timing Constraints Target #c3s200-5ft256 o
- [ Pinout Report Device:
[ Fil et k Report
=3 Sources Files Snapshots Libraries [ Cloc! P Product ISE 10.1.03 - L
I lﬁj I_e‘ﬂ I 'E I =+ Errors and Warnings Yersion: webPACK
x| - [ Synthes!s Messages Design Balanced P
Processes for: adder_1bit - Behavioral = - [ Translation Messages Goal:
[  Add Existing Source [ Map Messages Design Kilinx Default -
O Create New Source D Place and Route Messages Strategy: [unlocked)
> View Design Summary 8 ;:rung :;‘ESS&QES
= es S il 1t =]
#-3F  Design Utilities ttgen ssages =1 adder_1bit Partition -1
L = Summary
[]--y User Constraints = n
) Project Properties No partition information was |
B 5 - Enable Enhanced Design Summary found.
View Synthesis Report [ Enable Message Filtering
View RTL Schematic [ Display Incremental M ges —
Wiew Technology Schematic Enhanced Design Summary Contents Detailed Reports
Check Syntax Show Partition Data Report Status Generated
-8  Generate Post-Synthesis Simulation Model o Show Errors pame _
=82  Implement Design Show W._a_rnlngs . Synthesis
R N [J Show Failing Constraints Report
#-82  Generate Programming File I Show Clock R ¢ .
< | ow Liock Repor Translation ~|
4 | ' >

‘at Processes I - - - R
I what's New in ISE Design Suite 10.1 J 3~ Design Summary I
= =

< | _>|;I

Console I @ Erors I _1\ Warmnings I_ﬂ Tcl Shell l 26 Find in Files I
l LOC o
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Button and LED selection

e After functionality is proved on the waveforms in Modelsim, the
physical connections need to be defined.

y Design Utilities
Ey User Constraints

@ Create Timing Constraints _eli
Floorplan |0 - Pre-Synthesis — @0 Do u b I e CI |Ck
Floorplan Area /10 / Logic - Post-Synthesis

=- 0@ Synthesize - XST

- [2) @) View Synthesis Report

[ Ve BTl Grhamatie
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Specify Connections

FF Xilink PACE - U:\Documents'adderSpartan3'adder_1bit.ucf = Iﬂlﬂ
File Edit Yiew IOBs Areas Tools Window Help
[D2E & v |n LR he |24 me | XaaxQ@
M =] B2} | i TDevice Architecture for xc35200-4-fE2 -0 x|
-4y /0 Pins —
-] Global Logic —
-] Logic
<« | >
I5] Design Obje DF _.|_.|- ] 5]
170 Name|1/0 Directio Lo Bank| 170 Std.
A Input [ Im13 '\ |BANK
B Input ml4 BANK
Cary_in  |Input n3 BANK
Carry out | Output 14 BANK

Sum

Output k12 ; BANK

» | | |I\ Package View ), Architecture View 4 |

Save the
specification.
A .ucf file will
be created.
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E Xilinx - ISE - U:\Documents'adder1b‘adder1b.ise - [adder_1bit.ngc]

File Edit Yiew Project Source Process Window Help
DREG LY BEX[2a[RPLHKXA
In[re0tm[Xan(AAHBREGDIA2E

=18l
=18x|

ENEERE=P Y s [ E e e )

Select:

eSynthesize

eImplement Design

______ — eGenerate Programming
. File

- adder_1bit

LUT3_E8

54 Souvcesl [ Files Im Snapshols] @ Libvavies} I Design

D1

Processes for: adder_1bit - Behavioral
] iew Uesign surmmary

=%  Desian Utiities
~¥Q  Create Schematic Symbol
Ej View Command Line Log File

LUT3_96

View HDL Instantiation Template
= 'y User Constraints

@ Create Timing Constraints

]3 Floorplan |0 - Pre-Synthesis
B Floorplan Area /10 / Logic - Post-Synthesis
- @) Synthesize - XST
T
- 8 () Translate
-2 OMap
#- 8@ Place & Route
< |

2f' Processes

1

B

| 3% Design Summary ] Egadder_lbit.ngv @ adder_1bit.ngc ]

x Design Objects of Properties of Signal
adder_1bit B_IBUF
IName | [==>1] Y. [vahia =

Tun
5] Console ] @ Erors ] 1\ Warnings ]ﬂTcISheII ] {6 Find in Files ] EE View by Category | £ View by Name I

[440,140]
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Programming

E Xilinx - ISE - U:\Documents'adder1b‘adderib.ise - [Boundary Scan] =8 ‘5]
1% File Edit View Project Source Process Operations Options Output Debug Window Help =18 %
IDPHF L% DEX[@a[RILPAXX PR [[N]BE D[] F R[]0« HICI00R L A[lE @ @[ & = MR
1ODlezx 2= tr: (&8 o[wN
=
Sources lov:l Implementation LI
i~ &) adderlb
B- E,',E chvpﬂ3U-7YFSEIS : ) ) 01 o g s:nuan | {a
[+ u tadder_1bit - Behavioral (adder_1bit.vhd) ! E !\v o E
xcf32p xccace xc2vp30
bypass bypass adder_1bit bit ‘-
TDO.
13 Sources [ Files [ psy Snapst] [P Libraries] Configuration M|
=
Processes for: adder_1bit - Behavioral
-[™  Add Existing Source
‘] Create New Source
+ % View Design Summary
m‘y Design Utilities
-3 User Constraints
-E@ Synthesize - X5T . "
- E3Qirpknet Dsn Programming Succeeded
- 8 2@ Generate Programming File —
=-¥)  Configure Target Device
i~®)  Generate Target PROM/ACE File
% Manage Configuration Project (MPACT)
<« B
@t Processes | Configuration Operations = = = =
| ‘What's New in ISE Design Suite 10.1 ] 3 Design Summary I 1% Boundary Scan ]
| =
~
< | »

[Z] Console | @ Erors I 1\ Wamings ]ﬂTclShell ] (96 Find in Files I

|"No Cable Connection | Mo File Open | |

If everything went fine
select:

Manage configuration
project

and finish, and assign the
bit file to the FPGA.

Your device is ready to
use.

Try the buttons and
monitor the LEDs
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