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Challenges for implementation in hardware

= Lack of flexibility (changing standards).
* Mask cost for specialized HW becomes very expensive

Tool Price ($)

$100M % Includes historical data from all lithography tool !

1 manufacturers including ASET, ASML, Cameca 157nm? *
4 Instruments, Censor AG, Canon, Eaton, GCA, */ S . |
4 General Signal, Hitachi, Nikon, Perkin Elmer, SVGL peCIa

$10M - and Ultratech i :;/ 193nm hardware is
] ruled out for
. ¥ sFL2
. many
| applications,

$1M 3 but energy
] efficiency is
- still required.

$100,000

1975 1980 1985 1990 1995 2000 2005 201

[http://www.molecularimprints.com/Technology/
tech_articles/MIl_COO_NIST_2001.PDF9]
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Reconfigurable Logic

Full custom chips may be too expensive, software too slow.

= Combine the speed of HW with the flexibility of SW

= HW with programmable functions and interconnect.

= Use of configurable hardware;

common form: field programmable gate arrays (FPGAS)

Applications: bit-oriented algorithms like

" encryption,

= fast ,object recognition” (medical and military),

= Adapting mobile phones to different standards.
Very popular devices from

= XILINX (e.g. XILINX Vertex II)

= Actel and others
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Gliederung

Zeitplan
= Einflihrung ]
n SystemC > 3,5 Wochen
= VVorlesungen und Programmierung y
=) * FPGASs )
- Vorlesungen 55 Woch
- VHDL-basierte Konfiguration von FPGAs 0 Troehen
mit dem XUP VIl Pro Entwicklungssystem )
.
= Algorithmen
- Mikroarchitektur-Synthese \ 6 Wochen
- Automatensynthese
- Logiksynthese )

~Layoutsynthese
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Xilinx University Program (XUP)

Virtex Il Pro Development Board

We are using a
large board of
the XUP line.

http://www.xilinx.com/xInx/xweb/
xil_publications_display.jsp?
iLanguagelD=1&
category=-1212168&
sGlobalNawPick=&
sSecondaryNawPick=
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Xilinx University Program (XUP)
Virtex Il Pro Development Board

The board includes a good number of I/O interfaces.

External Power

— N

Internal Power Supplies

4.5-5.5V 3.3V
— ™
2.5V
1.5V

1%

CPU Debug Port

100 MHz System Clock

75 MHz SATA Clock

User Clocks (2)

Platform Flash Configurations (2)

Compact Flash Configurations (8)

USB2 High Speed Configuration
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AC97 Audio CODEC & Stereo Amp

XSGA Video Output

User LEDs (4)

User Switches (4)

User Push-button Switches (5)

10/100 Ethernet PHY

RS-232 & PS/2 Ports (2)

Serial ATA Ports (3)

Multi-Gigabit Transceiver Port

2 GB DDR SDRAM DIMM Module

5V Tolerant Expansion Headers

High Speed Expansion Port

. _|Virtex-ll Pro
FPGA
S
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Properties of the Virtex™-ll Pro board (1)

Virtex™-Il Pro FPGA with PowerPC™ 405 cores
Up to 2 GB of Double Data Rate (DDR) SDRAM

System ACE™ controller and Type Il CompactFlash™ connector for
FPGA configuration and data storage

Embedded Platform Cable USB configuration port

High-speed SelectMAP FPGA configuration from Platform Flash In-
System

Programmable Configuration PROM

Support for “Golden” and “User” FPGA configuration bitstreams
On-board 10/100 Ethernet PHY device

Silicon Serial Number for unique board identification

RS-232 DB9 serial port

Two PS-2 serial ports

Four LEDs connected to Virtex-1l Pro I/O pins

Four switches connected to Virtex-Il Pro I/O pins

Five push buttons connected to Virtex-1l Pro |/O pins
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Properties of the Virtex™-ll Pro board (2)

= Six expansion connectors joined to 80 Virtex-1l Pro I/O pins with over-
voltage protection

" High-speed expansion connector joined to 40 Virtex-1l Pro I/O pins
that can be used differentially or single ended

= AC-97 audio CODEC with audio amplifier and speaker/headphone
output and line level output

= Microphone and line level audio input

= On-board XSGA output, up to 1200 x 1600 at 70 Hz refresh

* Three Serial ATA ports, two Host ports and one Target port

= Off-board expansion MGT link, with user-supplied clock

= 100 MHz system clock, 75 MHz SATA clock

* Provision for user-supplied clock

= On-board power supplies

= Power-on reset circuitry

= PowerPC 405 reset circuitry
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User LED and switch connections

dortmund

informatik

Informatik 12, 2008

Signal Direction FPGA Pin I/0 Type Drive Slew
LED_O O AC4 LVTTL 12 mA SLOW
LED_1 O AC3 LVTTL 12 mA SLOW
LED_2 O AA6 LVTTL 12 mA SLOW
LED_3 O AA5 LVTTL 12 mA SLOW
SW_0 | ACI11 LVCMOS25 — —
SW_1 | AD11 LVCMOS25 - -
SW_2 | AFS8 LVCMOS25 - -
SW_3 | AF9 LVCMOS25 - -
PB_ENTER | AGS5 LVTTL - -
PB_UP I AH4 LVTTL - -
PB_DOWN | AG3 LVTTL - -

Signal Direction FPGA Pin 1/0 Type Drive Slew
PB_LEFT I AH1 LVTTL - -
PB_RIGHT I AH?2 LVTTL - -
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Configuration data path

UsSB2 5
<
|_
FLASH Controller " _8 -
GOLDEN =
VERSION SELECT |:| SMAP Port -
USER '
CF Card/
MicroDrive
Very flexible set of CF CONFIG SELECT
configuration
options. = -
|| FPGA <
= S
= p=
5
PROM % §
CONFIG SOURCE <
JTAG 5
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Selecting the proper initialization (1)

(Power up) or (RESET_RELOAD (SWH1) pressed for >2 s: FPGA begins configuring
2 configuration methods, selected by CONFIG SOURCE switch (MSB (left) of SW9):
= [f CONFIG SOURCE switch is closed, or up: high-speed SelectMap byte-wide

configuration from on-board Platform Flash configuration PROM (U3) is selected,
PROM CONFIG LED (D19) on.
PROM supports 2 configs., selected by PROM VERSION switch = LSB of SW9.

* PROM VERSION switch is closed, or up:

GOLDEN config. from onboard Platform Flash configuration PROM selected,
GOLDEN CONFIG LED (D14) = on.

Config. can be board test utility provided by Xilinx.

PROM VERSION switch sampled only at powerup and system reset.

If switch changed later: RESET _RELOAD must be pressed for > 2 seconds.

* PROM VERSION switch is open, or down: User configuration from the on-board
Platform Flash configuration PROM is selected. This configuration must be
programmed into the Platform Flash PROM from the JTAG Platform Cable USB
interface or the USB interface following the instructions in Appendix B.

Platform Flash is normally disabled after configuring (DONE=1").

If additional data to be read, jumper JP9 must be moved to EXTENDED.

FPGA Start-Up Clock should be set to CCLK in the Startup Options section of the
Process Options for the generation of the programming file.
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Selecting the proper initialization (2)

= [f CONFIG SOURCE switch is open, off, or down, a lower speed JTAG-based
configuration from Compact Flash or external JTAG source is selected,
JTAG CONFIG LED (D20)=on.

* Default source is from the Compact Flash port (J7). If configuration data
exists on the CF card, it becomes the source for the configuration data.
The CF card supports up to eight different configuration data files,
selected by the triple CF CONFIG SELECT DIP switch (SW8).

During configuration, SYSTEMACE STATUS LED (D12) flashes.

At completion: FPGA asserts the FPGA DONE signal, DONE LED (D4) on.
Any time: RESET RELOAD on for >2 s: one of 8 configuration files loaded.
D11 flashes if no valid configuration file is found on the Compact Flash
card.

* The high-speed embedded Platform Cable USB configuration port (J8) is
enabled if no configuration is found on the CF card.

JTAG Clock should be selected in the Startup Options section of the Process
Options for the generation of the programming file.

technische universitat = fakultat far O P.Marwedel, 13
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Number of resources
available in Virtex Il Pro devices

Table 16: Virtex-ll Pro Logic Resources Available in All CLBs

1. The carry-chains and SOP chains can be split or cascaded.
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Max Distributed
CLB Array: | Number SelectRAM+ or Number
Row x of Number Shift Register Numberof Number of of SOP
Device Column Slices | of LUTs (bits) Flip-Flops | Carry Chains(1) | Chains(1)
XC2vp2 16 x 22 1,408 2,816 45,056 2,816 44 32
XC2VP4 40x 22 3,008 6,016 96,256 6,016 44 80
XC2VP7 40 x 34 4928 9,856 157,696 9,856 68 80
XC2VP20 56 x 46 9,280 18,560 296,960 18,560 92 112
i XC2VP30 | 80x46 13,696 | 27,392 438,272 27,392 92 160
XC2VP40 88 x 58 19,392 38,784 620,544 38,784 116 176
XC2VP50 88 x 70 23,616 47,232 755,712 47,232 140 176
XC2VP70 104 x 82 33,088 66,176 1,068,816 66,176 164 208
XC2VP100 120 x 94 44,096 86,192 1,411,072 88,192 188 240
XC2VP125 136 x 106 55,616 | 111,232 1,779,712 111,232 212 272
Notes: [© and source: Xilinx Inc.: Virtex-l Pro™ Platform FPGAs:

- 14 -




Floor-plan of VIRTEX Il FPGAs

Configurable Logic
!
Configurable Logic

!

Programmble |/Os

=
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W
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Digital clock manager
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Virtex Il Configurable Logic Block (CLB)

COUT/[\

slice
——— — -
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Virtex Il Slice (simplified)

Look-up tables LUT F and G can be used to
compute any Boolean function of < 4 variables.

RAM 16| . ORCY
BN
A h \\ %
N SRL'1 E:'S =
\ reqgister
\ L\UT‘G\ cy g
RAM 16| .
Lo
\\ &
. | SRL16L_~ 5
\ \ E/
\ reqgister
N LUT‘E\ cy g
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E : Functional Description, Sept.
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2 carry paths per

CLB (Vertex Il Pro)

Enables efficient
iImplementation of
adders.

[© and source: Xilinx Inc.: Virtex-ll Pro™

Platform FPGAs: Functional Description, Sept.

2002, /lwww.xilinx.com]
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Embedded Multipliers

A Virtex-l1I Pro multiplier block

is an 18-bit by 18- signed

multiplier.

Multipliers are connected to a
switch matrix, share some bits
with RAM (= MAC instruction).

Switch
Matrix

Switch
Matrix

Switch
Matrix

| 18-Kbit block
SelectRAM

Switch
Matrix

- P

18 x 18 Multiplier
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Device Columns Multipliers
XC2VP2 4 12
XC2VP4 4 28
XC2VP7 6 44

| XC2VP2Q |8 88
XC2VP30 ) |8 136
XC2VPX20 |8 88
XC2VP40 10 192
XC2VP50 12 232
XC2VP70 14 328
XC2VPX70 14 308
XC2VP100 16 444
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Implementing sums of products

Dedicated or chain for computing sum of products
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Interconnect

24 Horizontal Long Lines -0 -0 [_
24 \ertical Long Lines
[ . .
()] 120 Horizontal Hex Lines L
8 120 Vertical Hex Lines ‘
=
O 40 Horizontal Double Lines
% 40 Vertical Double Lines . -
Y
O B
(- [ ]
'-g 16 Direct Connections __—‘
0 (total in all four directions) ’ ‘
Y
I,
O
£ e BE— ol
8 8 Fast C t - ™ nl
ast Connects
©
| . ] -t -
O
':E -l |-
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3-state buffers

Horizontal routing resources are provided for on-chip 3-state busses.

Four partitionable bus lines are provided per CLB row, permitting
multiple buses within a row.

3 - state lines

'
i
1

i
| |
._
[

, Frogrammable ,
Switch connection Switch

matrix 3_ matrix _lﬁ_
CLE-Il % CLB-II %

technische universitat = fakultat fir O P.Marwedel,
dortmund informatik Informatik 12, 2008

- 24 -



Clock distribution

Up to 16 global clocks are available.

< 8 clocks/quadrant can be used, organized in clock rows.
8 BUFGMUX

I
(L) 173 (0 (10 10 100 E00 0| 0 00 CE0 10 0 (70 7

U]ﬂﬂ]ﬂ!ﬂ]ﬂﬂ]ﬂﬂ]ﬂﬂ]ﬂ.ﬂ]ﬂﬂ]ﬂmﬂ]ﬂﬂ]ﬂ![ﬂﬂﬂmﬂmm]]-ﬂmm
AN

8 BUFGMUX E:

/N

NW

116 Clocks ||

N

YYYY YVYYY

[TTT7 (70 (T [T (T (D [T
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8 BUFGMUX

SW
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Rocket /O™

Virtex Il Pro Devices DCM Multi-Gigabit Transceiver
include
up to 4 PowerPC
processor cores
3
m
= O
5 ’
0 3 :
:
S%
= 9O
m

CLB

Configurable
Logic

[© and source: Xilinx Inc.: Virtex-ll Pro™ Platform
FPGAs: Functional Description, Sept. 2002,
Iwww .xilinx.com]
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Memory for processor cores

Cores are
connected to local
block RAM that can
be used as a
scratchpad.
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CPU-FPGA Interfaces
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Integrated PowerPC Processor

Processor local bus|

PLB=

PLB Master
Interface

[-Cache [-Cache
Array Controller

Instructiog/

OCM

Instruction

Cache
Unit

MMU
3-Element
Fetch Fetch
Instruction Shadow and Queue
TLB Decode | (PFB1,
(4 Entry) Logic PFBO,
3 DCD)
Unified TLB
(64 Entry)

'

D-Cache

D-Cache

Array Controller

PLB Master Data

Interface

OCM

Data Shadow
TLB
(8 Entry)

Execution Unit (EXU)

OCM=on chip memory controller; interface to Block
SelectRAM+ serving as scratch pad memory

Timers

(FIT,
PIT,
Watchdog)

Timers
&
Debug

Debug Logic

JTAG

Instruction

Trace
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Integrated Software Environment (ISE)

Used for generating configuration bitstream.

http://www.xilinx.com/ise/logic_design_prod/webpack.htm
Webpack is subset of “Foundation” version.

Good tutorial for version 8.1
http://www.xess.com/appnotes/webpack-8 1-xsa.pdf

Using Makefiles:
http://www.xess.com/appnotes/makefile.html

technische universitat = fakultat far O P.Marwedel, 29
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ISE versions

Webpack

Free of charge,
Support only for simple boards

Foundation

Usually requires payment, but:
LS12 has licenses that can be temporarily
assigned to students if they sign an NDA.

Webpack 9.1i (Jan. 2007)

Foundation 9.1/ (Dec. 2006)

No longer available

Pre-installed for lab of this course
Includes Modelsim full VHDL
simulator (always fast) 2.5 GB (file

Webpack 10.1i

B8 )ndation 10.1i

No support

for our boards

Downloadable via www.xilinx.com
includes simple VHDL simulator +
optional version of Modelsim full VHDL
simulator (slow for large files)

Currently only ISE available to us,
only 60 days trial license for EDK

= fakultat fir
informatik
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Start window

2= Xilinx - ISE - C:\marwedel lehre'eda’ 06-ss'watchvhdwatchvhd.ise - |5’ |l|

File Edit Wiew Project Source Process Window Help

ID2HG G PEZ R EB%H AN AR[LR(|XBB] 6 o s =
EE=1E]
%]

No project is open

Select:
File-» O pen Project
of
File-»Mew Project

EN? Sources Snapshotz 4 [ »

=

No flow available.

E‘—t FProcesses
Ed

w
1 | b

Console ﬁEHD[S _ﬁw’amings I igg Find in Files I
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New Project

E Xilink - ISE - C:'marwedellehreteda’D6-ss watchvhdwatchvhd.ise - |5’ |5|

File Edit Miew Project Source Process Window Help

IDPFPHI | LRB[EZ R[EAERTE[ AR LR X B B[] w o] s ] =
(=0 =il = :
I new Project wizard - reateNewproject o
., . —Enter aMame and Location far the Project
No proj¢ _ : :
Project Mame: Project Location
fosn | I C\manwedellehieledah08-ss\bla [
File-»1-
—5Select the Type of Top-Level Source for the Project

Eg Sources I Top-Level Source Tppe:

| HOL =

No flow

@t Procezses

B tore Info | ¢ Back Mest » Cancel
4] | i

Conzole ﬁEerrs _ﬁ"v\-"arnings I {pg Find in Files I
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Xilim-: - Project Mavigator - No Project - |EI|5|

File Edit Wew Project Source  Process  Simulation  Window  Help

Proper- n[e(a(e] 2| ERE BEEE = ]| b 5] bl = gl
ties ZE

Sources in Project: |
[Mo Project Open|
— Select the Device and Dezign Flow for the Project
Property Hame
Device: Family
Device ( wo2vpd
= i Package \ fra9e
B b odule Wiew | 8 Snapst Speed Grade = ——
Top-Level Module Type HOL
Select the Modules or Snapzhot Synlhesis Tool #sT WHDLNETHDQ]
[Mo Proceszes dvailable) Simulator _ i M odelsim
Generated Simulation Language YHOL

O u r = £ Zurnick I Wieiter » I Abbrechen Hilfe:
B Process View |

devi_ce. j (Empty Log)
family is

called
Virtex2P " [ Console [ @ Find n Files | 3€ Enors | ¥ Warnings |
Hierarchy is up to date. [ K
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Creating a new VHDL module ...

Kilim-: - Project Navigator - C:\marwedel'lehre’.ed
File Edit ‘iew Project Source  Process  Simulakion  window  Help

=10l %]

D|e|e|a| 2| 2|6 BB E| [ L8]] &5 o] e
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L IP [Corelien & Architecture Wizard]

[ Schematic
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y File: M arne:
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s ) User Document blab
B bodule View I X Snapzhot . IE Verlog Module I
Yerilog Test Fisture Location:

Py vHDL Library
Processzes for Source; "wc2vp30-7f396" @ WHDL Module

-+ AddEsisting Source [F] YHDL Package

Create New Source
Design Utiities ) VDL Test Bench
3 Compie HOL Simulal
w[E] Wiew Compilat
HOL Corverter
Pre-tzzign Package

IEI:\marwedel\lehre‘seda'\ssDE‘sb

W &dd to project

& ZUriick I Wweiter » I Abbrechen Hilfe

B Process Yiew I

x
Sj| (Empty Log)

¥

N Conzole l % Find in FiIesJ x EHDISJ ";" W'amingsl

Ready

[ 4
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Defining I/O ports

Xilin:-: - Project Navigator - C:\marwedel'lehre’.eda’ss05.bla" bla.ise

File Edit Wiew Project Source Process  Simulakion  Window  Help

o[

D|=|E|d| =] =25 BBEE| = L] % E=|R] <] 5|E

= 2

2=

Sources in Project: |

Define YHDL Source

Erttity Maarme Iblab

Architecture Mame IBehavioraI

B Process Yiew |

Port Hame Direction M5B LSB B
1= - 5 -]
B2 Module View Snhapshat .. nput In u o
l o P I lﬁ outpLt oLt i =jo
in
in
Processes for Source: “se2vp30-7HEI6" in
~-[]  ddExisting Source in
: Create New Source in
=@  Design Utiities in
=43 Compile HOL Simulal Ll
be[E] Wiew Compilat In
X3 HDL Conwerter In
E§| Pre-fzsign Package :: |
< Zuriick I Wweiter > I Abbrechen Hilfe I

= [ (Empty Log)

L=

N Conzole l % Find in Files J 3 Enors I Y wWamings I

Ready

[ 4
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Generated VHDL template

B3 xilink - Project Navigator - C:\marwedellehre’,edalss05'blaibla.ise - [blab.vhd] =10 x|
File Edit Wiew Project Source Process  Simulation  ‘Window  Help =2 =15 x|
D|=(E|@| & =] 2REE [E L] B8] <)o | - 9
n[w=] » [»z o R e = A e e W B e R B
A=l
Sources in Project: I - I—_ _________________________________________________________ ;I

T IEEE;
use IEEE.STD LOGIC 1164.ALL:
22  use IEEE.STD LOGIC ARITH.ALL:

use IEEE.3TD LOGIC UNSIGNED.ALL:
=4

25 ———— Uncomment the following library declaration if instant
25 ———— any Xilinx primitiwves in this code.
27 ——libhrary UNIZIN:
25 ——use TNISIM.VComponents.all:
= - 29
'ﬁMDdule‘-ﬁ'iewln Snapshut...] @ Lihrary\-"iewl 30  entity hlab is
21 Port ( input : in std logic wvector (0 downto O0);
ilil =2 cutput : out =td logic wector (0 downto 0)]:
Processes for Source: “blab-behaviaral* I;| =3 end blah;

Create Hew Source =5 archicecture Behavioral of blakh is

Wiew Degign Summary e

Design Utilities =7 begin

Create Schematic Syrbal 38

“Wiens Command Line Log File 33

Wi HOL Instantiation T ermplate 0  end Behavioral; _ILI
3

Uzer Constraints - 1
| ,rJ [« |

[
N B Process View] [/} blabhd I

(Empty Log)

Add Existing Source J 24

L=l

N Conzole l % Fird in FiIesJ b 4 Elrurs] g W'amings]

ln1col |wHOL | A
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Defining the behavior ...

Xilim-: - Project Mavigator - C:'marwedel'lehre’ eda’ss05' bla‘bla.ise - [blab.¥hd]
File Edit Wiew Project Source  Process  Simulation  window  Help

I [= B
2| _I8x|

D|=|&|@| = ==2|E] = BEE| [m L2 48w o] ]

ke = A = R A R

| N = | B
==l

Sources in Project: | ;g
B blaise -
E- 3 wc2vp30-7iE8 o
i [ | blab-behavioral [blab.vhd) -3
24
25
25
27
28
= 29
B Module View l I8 Shapshot . J |D Library Wiews I =0
=1
232
; ) =4
Create Mew Source J 25
YWiew Dezign Summary =8

Drezign Utilities .

L3 Create Schematic Symbol =
SEi| Yiew Command Line Log File 29
Wiew HDL Instantiation Template Bin
. - a1
Uszer Constraints | LI_[ ﬂ_l

B Process View I

27  bhegin
7 output

[]  blab.whd |

library IEEE:

use IEEE.STD_LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL:
use IEEE.STD LOGIC THIIGHNED.ALL:

———— Uncomment the following likbrary declaration if instant
———— ahy Xilinx primitiwves in this code.

——library UNIZIMN:

—-—uze THNISIM.VComponents.all;

entity hblak is
Port | input
output

in std logic wvector (0 downto 0);
out std logic _wector (0 downto O0));
end blab;

architecture Behavioral of hlah is

end EBehawioral;
w
_*I_I

ﬁ (Empty Log)

F

N Conzole l % Find in Filez J 3 Enors I "3 Wwarnings I

Hierarchy is up to date,

[ 4

lln3gcolzt [wHOL |
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Checking syntax ...

Xilim-: - Project Mavigator - C\marwedel'lehre' eda’ ss05'bla‘bla.ise - [blab.vhd] ;|g|5|
D bl Filz Edit Yiew Project Source Process  Simulakion  Window  Help 2| 18] x|
oubie D|(E|&| 2| == BlsEEF L0 LlRle] ]| ] =l 2
L ] — — — —
click on el |~ ST lebe| alali|7] slnlalsl ol
<Ix
___________________________________________________________ =~
CheCk Suurcesinfloiect: | ;2 Library IEEE: J
;B blaise 21  use IEEE.STD LOGIC 1164.ALL:
£ nc2vp30-7iB36 22 use IEEE.STD LOGIC ARITH. ALL;
Syntax [ blabrbehavioral {blab.vhl 23 use IEEE.STD LOGIC UNSTGNED.ALL:
24
25 ———= Uncormmwent the following library declaration if instant
25 ———— gany Zilinx primitives in this code.
27 —=library UNIZIM:
28 ——use NIZIM.VComponents.all:
— - 29
'ﬁModule\-"iewl (' | Snapshnt...] @ Librar_l,l\-"iewl 20  entity blah is
=1 Port | input : in =std logic wvector (0 downto 0);
2l x| =2 cutput @ out std logic wvector (0 downto 0)):
Processes for Source: "blab-behavioral* I;l 22  end blabk:
bl Edit Constraints [Test) =
=¥ Sunthesize - ©5T =5 architecture EBehavioral of blab i=
: : & Wiew Synthesis Feport =26
O ViewRTL Schematic 27 begin
B View Technology Schematic 38 output <= not input;
; L8 C tax =38 [
3 Generate Post-Synthesis Simulatio 40 end Behavioral; =
----- L Implement Design - ja
Mt LLOLT || :

B Process Yiew I []  blab.vhd I

Compiling vhdl file "“C:/marwedel/lehrefeda/ssB5/blasblab.vhd” in Library work.
Entity <blab> compiled. I
Entity <blab> {Architecture <{Behavioral>) compiled. Ll
N Eunsnlel%Find in FiIesI b4 EHDIS] E W’amingsl
Process "Check Syntax" is up ko date, Ln 38 Col21 |[wHOL | Bl
technische universitat = fakultat far O P.Marwedel,
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Double
click on
synthesize

Synthesizing the design ...

:l:ilin:H: - Project Mavigator - C:'marwedel'lehre’, eda’ ss05%bla‘bla.ise - [blab.¥hd]
File Edit Wiew Project Source  Process  Simulation Window  Help

-1/ x]
»| 5| x|

D|=|E@ =] ==|E B®FE [E £

M

o W =R | 5 = A o e 3 Y A R
2=
Sources in Project: | e il
- - 20 librarvy IEEE:
B blaie 21 use IEEE.STD LOGIC 1164.ALL;
€3 we2vp30-7iE38 22 use IEEE.STD LOGIC LRITH.ALL:
[/ blabrbehaviorsl (bab.vhd] 22 use IEEE.STD LOGIC UNSIGNED.ALL;
24 - -
25 ———— Tncomvent the following library declaration if instant
25 ———— any Xilinx primitives in this code.
27 ——likrary UNIZIM:
pre=] ——-uge MHNISIM.VComponents.all:
1= =29
'ﬁMnduIeViewl (e | Snapshnt...J @ Librar_l,JViewI =0  entity blab is
21 Fort [ input in std logic wector (0 downto 0);
= x| =2 output out std logic vector (0 downto 0));
Processes for Source: "'blab-behavioral I;| 23 end klak:
Create Timing Congtraints 24
Assign Package Pins =5 architecture Behaviorasl of blabh i=s
En] Create Area Constraints =8
E dit Constraints [Test] J 27 begin
it ) 35 output <= not input;
! iew Synthesis Repart =4
@ ViewRTL Schematic 40  end Behavioral:
Yiew Technology Schematic - et
N il
.ﬁF’rDcessViewI @ blab.vhd |

i

x Hinimum ipput arrival time before clock: Ho path found
Maximum output required time after clock: Ho path found

Maximum combinational path delay: 4.488ns

N Conzole l % Find i Filez J 3 Enois I "3 W arnings I

Process "Jynthesize - ©5T" is up ko date.

[tn 38 col21 [wHOL |

[ 4
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Implementing the design ...

:l:ilin:-: - Project Mavigator - C'marwedel' lehre'.eda’ss05' bla‘bla.ise - [blab.whd] ;IEI il

File Edit “iew Project Source Process  Simulation  Window  Help = 5] x|
Double click D@ 2| == El2EE [E L] 55 ]| ] 7 9

k| =] v ] 5 A = 5 B a3 32 3 R

on =i

— e ] 2|
" Sources in F‘rcqeu:t. | 20 library TEEE;
|mp|ement [ blaise 21  use IEEE.STD LOGIC 1164.ALL:
B-fd xc2vp30-7HE36 22  use TEEE.STD LOGIC_ ARTTH.ALL;
' n [ blabbehavioral [blab.vhe] 23 use IEEE.STD LOGIC UNSIGNED.ALL:
design - -
25 ———— Mneorwent the following likrary declaration if instant
26 ———- any Xilinx primitives in this code.
27 —=library UNIZIM:
22 ——uze UNIZIM.VComponents.sll)
1= 20
.'I:Module\-"iewlnSnapshot...l IELibrary\-"iewl 30  entity blab is
=1 FPort [ input : in std logic wector (0 downto 0]}
== 32 output : out std logic wector (0 downto 0)):
Proceszes for Source: “blab-behavioral I;| 22 end blab;
-4 Synthesize - K5 T B
J Wiew Synthesiz Repart =25 architecture Eehawvioral of bhlab i=s
O  viewRTL Schematic e
B  view Technology Schematic 37 hegin
G, Check Syntax =2 output <= not input;
Generate Post-Synthesis Simulatiqu L |
0 end EBehawvioral:
- 1.1 7
S| G ol
| 4 |

N B Process View I @ blab. vhd I
3 =

Generating Report ...

Humber of warnings: 8

Total time: 6 secs j
N Conzole l % Find in Files I 3 Enors J E Wi arnings I
Process "Implement Design' is up ko date, Ln 38 Col21 [wHDL | H i
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Defining I/O pin constraints ...

Xilin:-: - Project Navigator - Cymarwedelilehre’ eda’ss05% bla'k - |EI|5|
File Edit Wiets Projeck Source  Process  Simulation  ‘Window  Help 2| -5 x|

Generate Dls(ale o #2(E] @EEE E L) ele] o] ol S
new source I = = T e A i P e R

;IEI S — ;I
and click

Sources in Project: | - library TEEE:

g

[ Implementation Constraints File declaration if instant

L]
Implementa T TR e
[2 5chematic IhlEIC

L
tl On N B Module Yiew m (5] State Diagram

Test Bench waveform Location;
r (0 downto Q) :

Con St rai ntS \UIZEILET\HIC;J:UT? II::'\marwedeI\Iehle’\eda'\ssDE'\b _‘ tor (0 dovnto O)):

P far 5 o Mrc2wp30-7IFE36
roceszes for Source: “wc2vp [2) Yerllog Test Fisture

| Add Existing Source ;

------- 08 Create Mew Source Eﬁﬂgt :;;br;rT

= @ Deszign Utilities [F] wHOL P - :e
=43 Comple HOL Simulal ackage

S View Compilat | 221 YHDL Test Bench
- ¥7% HDL Corverter ¥ Add to project |

1= = y 17 < Zunich I Weiter > I Abbrechen Hilfe:
rocess Wigw

x| =

i

Generating Report ...

Humber of warnings: @

Total time: &6 secs zl
N Conzole l ﬁl Find in FiIesJ x Errnrs‘ E Wamings]
Ready Ln 38 Col21 [WHOL | .
technische universitat = fakultat far O P.Marwedel,
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Xilin:-: - Project Mavigator - Cmarwedel'lehre’eda’ ss05%bla‘ bla.ise - [blab.vhd]
File Edit Wiew Project Source  Process  Simulation  Window  Help

Click on assign package pins

=10l x|
2| =18 %]

D|=|@a| 2| =25 B E] [m L) 5E[e] o] e

4| NN = A j|

k= = A b s S A R e

<] =l

Sources in Project: |

Eﬂ wo2vp30-7IFB96
E@ blab-behavioral [blab.vhd]
blac.ucf

N B Module View l X Shapshot .. J |E Librarny View]

==
Frocesses for Source: "blac.ucf" |
Add Exizting Source
Create Mew Source

User Constraints
Cre. i

=
.@ Edit Congtraints [Text]

B Process View I

library IEEE;

use IEEE.3TD LOGIC 1164.ALL;

use IEEE.3TD_ LOGIC_ARITH.ALL:
use IEEE.3TD LOGIC UMSIGHNED.ALL:

———— Uncomment the following library declaration 1f instant
———— any Xilinx primitiwves in this code.

—=lihrary UNIZIM:

——use UNISIM.VComponents.all:

entity blab is
Fort [ input in std logic wector (0 downto 0O);
output : out std logic vector (0 downto 0]
end hlab;

architecture Behavioral of blak is

hegin
output <= not input:

end Behawvioral;

[ blab.vhd |

x|
- Generating Report ...

Humber of warnings: @
Total time: 6 secs

N Conzole l % Find in Filesl x EHDISJ E‘ Wi arnings I

Hierarchy is up ko date,

lLn3gcol2l WHOL | v
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Click on package view

:l:ilim-: - Project Mavigator - C\\marwedel'lehre’,eda’ss05%bla‘bla.ise - [blab. -0l x|
File Edit Wiew Project Source Process  Simulation  Window  Help z| =181
D= @ =] == BEEE [E L8]] 5[B(e] o] sl Rajed
o I = A T | 52 A K = A v 8 e P A A R B
2 | — T
LRGN 3 Xilink PACE - C\marwedel\lehre'eda’ss05' bla‘\blac.ucf oy ] |
g blaise  Fjle Edt View IOBs Areas Tools Window Help
= wodwpall - . N
SR [DEE[E[o [ LR[[FE IR RiOBe®E 0| XAQRKAR]C
SR ) [m] 4l {E Device Architecture for xc2vp30-7-ff896 oy ]
=3 1/0 Fins =
[ Global Logic =
] Logic
T ® Module Vie
3
% B Design Dbject List - I/0 Pi -0 x|
E Cre 1/0 Hame{1/0 Direction| Loc |Bank 170 S5td.
= Us input<0s | lnput
W output< 0> | Output
L | | 4
_ DiProcess Vi | =T Group| 170 Direction Loc 1/0 Std.
= 1 [input | Input
Humber 1 | output | Output
Total
El Conscle [« | ||| P e ) aihcae i /< By
Process "Assign Par A
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Enter constraints according to list on earlier slide

Drag and

drop of

box in

leftmost

File Edit View IOBs Areas Tools

Window  Help

Xilin:H: - Project Mavigator - C\marwedel*lehre'eda’ ss05bla‘ b ;|g|5|
File Edit “iew Project Source  Process  Simulation  Window  Help =| 12| x|
D& @ =] ==2|E] 2B=]E=] [m L] fmle] o] ] = 2]
ol WA | R R = = e 2 ¥ e
| — g
Sources in Proje # Xilink PACE - C:\marwedel' lehre'eda’ss05%bla‘ blac.uck ;|g|5|

E-£] xc2vp3

column

SR [DEHE S0 LR[BS 2408 ® @

O xaaxaR|C

to appro- o

priate g
cycle in

Design Browser

a |0 Ping
[ Global Logic
Logic

=10l x|

=10 x|

Tap Wiz

= ' 123 d4_5_6 7 8.9 10111213 1516 171182021
B odule Yie ol B2 el Al it
h S Shes: lsie fo's ot TRET
t e | . : o 0o
| | N
i Processes for Sc O ﬁl -.i, " DD ()
Iayout - Ad =10 i ENREE EEENE
) 170 Std K AN
........ = : L e e
" EENEsEEnsE AN
= @ H T
H T P EEER
2 [Output  [ACE  [EANE] Pl N
T = L]
u =
W =
w u
W n
1 a8
B
-y
AD
P Wi
s | eroup] 170 Direction] Lo 170 Std. |3 \_‘i
x| 1 [input  [Input AGRL 5 -
Humbey
Total
Consale | | « | | ¥ | | |}, Package Yiew £ Arehitctre tiew J 4 |

Jratas et RS
el T T [eisl
Ao e TNE

Fy

ﬁaﬁ{zﬂcﬂnvzzrzhzmﬂmcﬁm}
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Adjust I/O standard

F

L=

fl

Proces:

Xilin:u - Project Mavigator - C:marwedel’ lehreteda'.ss051bla‘bla.ise - [blab.xhd] — |EI|5|
»| 18]

File Edit Wiew Project Source Process  Simulation  Window  Help

R 3 wilin: PACE - C:\marwedel'|ehre',eda’ss05' bla\blac.ucf -10] x|
File Edit View I0Bs Areas Tools Window Help
[DZE[& [~ n/+sRHnrExg 2ireme ) RQAQXaR [ J0NODDEEN
Design Browser -0l 10l x|
=4 140 Ping =
Z3 Global Logic I—
Lagic
Tapiew
T2 o3 4 FE & 7 8 8 10 11 1243 MW 1518 17 19 M M M END N DD
A O AAEN L
B [CIM A4 AL ok dmmea @ O R L B
e | \ 4 v HECICTE: ‘v €
D B B D
E £
F F
< 5 & &
H H
Design Dbject List - 10 Pins B =] 9] 4 o 1
K K
1/0 Name|1/0 Direction| Loc | Bank td. . = n O .
input<0> | Input AGH K3 LVTTL " u "
output< 0> | Output AC4 B. WTTL M u W
P u 3
R ]
T |
u || u
K | ] W
W | | W
¥ @ | O ¥
a8 | ] L)
AR B AE
ol | D ac HE Ol e
#{ Group| 170 Direction|Loc{1/0 Std_|Vref| Veco| Drive St |1 AD a A
T [input [Input & [LWTTL  |N/& | 230 “E o o L u “E
T/ cutput | Dutput A |CVTTIL [N/A |30 - .: b 88 L -. -
A | | v Lamt [oiwl Feg ¥ u AH
U EE ey o A s a 0] Ak AL EaEr Sl |
L O EEEN N EEEEEEEE 'R EEEE O A
1T 2 @ 4 8 68 7 8 2 WU 12138 # 151817 @ @M 2@ 58D AHRD
4| | 4 _|\Pacl|age View fi_Orchitecture View f | IC 4
4
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Summary

= QOur board:

XUP V2P board: XCV2P30 FPGA, lots of peripherals.

= XCV2P30 properties
- 80x46 CLBs and
* Local RAM
* Multipliers

* 2 PowerPC processors
= |ISE development software
ISE accepts behavioral descriptions in VHDL
Synthesis and implementation tool steps.
Pin constraint editor.
ISE webpack available for everyone free of charge
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