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Geffing Ready

Congratulations on selecting Lasershow Designer QD@ou now
own the most powerful and flexible Windowssed software for
creating laser light shows.

This manual serves as a brief introduction to LDZ)@0 you can
install it and get started. There is much morermiftion online, in

the form of Windows help files. Once you have itlsthLD2000,

check these help files.

There are three versions of Lasershow Designer 20QO
LD200O0 Professional, LD200O Basic and LD200O0 Intro.This
manual covers all programs, except where specifidginoted. The
LD200O0O help file has details about the differencedetween the
programs.

Pangolin provides you with the Lasershow Desigri@g©® CDROM
disc, a QM2000 board, two cable adapters and thrsuai.

You must provide a laser projector, and a Windoaspatible
computer with at least one RBUs slot. You will also need to make a
cable to go from the QM2000 outputs to your praeatputs. This
manual goes into more detail about these requiresnen

Projecfor Requirements

Lasershow Designer 2000 can run most types of scdrased laser
projectors. Theminimum requirement for graphics is scanners that
can display the ILDA test pattern at 12,000 poims second. This
includes General Scanning-120 closedoop scanners being driven
by older boards such as the Laser Media 22SDA staamp, and
General Scanning 624 opedoop scanners being driven by
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optimized boards such as the Accelerator 124. lditiad, there
should be some type of blanking device — either seablanking or
an acoustaptic modulator (AOM), or direetnodulated laser diodes

Therecommendedsystem uses higbpeed scanners that can display
the ILDA test pattern at 30,000 points per secondjreater. This
includes Cambridge Technology 6800, 6210 or 62Hnrsers using
Cambridge scanner amps. (For best results, Panggihongly
recommends the Cambridge model 6215 scanners anbrdge
scanner amps.) If you are using ion lasers, Pamgetommends you
use a polychromatic acoustptic modulator (PCAOM) for blanking
and color control, such as those made by NEOS Teaagy, or A+A

in Europe. If you are using solstate lasers, these are generally
directly modulated by the laser diode driver oelgsower supply.

LD2000 is professiondkvel software that is designed to get the
most out of your projector. As explained in the @uitQuality section

of this manual, if you do not see the results yxpeet, don’t assume
there is a problem with the software or hardwareu Ynay need to
adjust some of the parameters in the software, asabutput speed,
line drawing density and color palette.

Hardware Requiremenfs

Computer

The minimum computer requirement is any PC (IB&é¥mpatible)
with at least one P&us slot, SVGA (800 x 600 video) and which
can run 32bit Microsoft Windows (95, 98, ME, 20QOXP and
VISTA).

Since LD200OO0O comes with its own computer, the QMZDlabard,
your Lasershow Designer system will run at the saps=d no matter
how fast or slow your computer runs. You might wintise a slower
or older computer when LD20O0O is used to merelylpdak a show.

However, for creating shows weghly recommenda fast computer
with multimedia, extra memory, and higésolution XVGA video.
This is because Windows itself can be slow; theaespeed will
make windows and graphics draw much faster.

At this time, an ideal computer would be a 2.5GHmtRim IV
computer with 512 megabytes of system memory. tukh have
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MPC Level 2 multimedia, including a DVBOM with a sound card
to play MP3, WAV and MIDI audio files.

It must have at least one PCI slot available, ier@M200O0 card, or
a network (Ethernet) adapter when using the QM2OED. If you
will be running additional QM2000 cards (to drivelltiple scanner
pairs), you will need one additional PCI slot pddiéional QM2000
card.

Pointing device

Many functions within LD200OO require a pointing & such as a
mouse, to function. This makes complete sense ghed. D2000O
drawing program requires pointing input to draw hyitand the
Showtime timelinebased show creation program requires pointing
input for drag and drop operations.

Almost any pointing device will do, including a ns®y trackball,
light pen and in some cases, a Wintalmpliant tablet can serve as
the pointing device.

Video and monitors

LD2000 is designed to fit onto an SVGA (800 x 60KY,GA (1024

X 768), or larger screen. This is because you doneed to have
overlapping windows. You can keep two or three LDEDwindows

up in separate parts of the screen.

The video system should support SVGA or XVGA resoluwith at
least 16bit color (32,000 colors- more colors preferred). The
computer monitor should be a 15" monitor at minimuith 17" or
greater recommended. Because you may be lookitlieagcreen for
many hours, be sure that the particular monitor gatchase has a
good quality image across the entire screen.

Be sure to select your video driver's "Small forgption. Using large
fonts changes the text spacing in LD200OOQ's windows.

The ultimate in convenience is to use two monitdtss lets you put
the LD20OO frame creation program on one monitorgd dhe
Showtime show creation program on the other monou can do
this using Windows 98 (or later) with two video bds, or by using a
duatmonitor board such as the Appian Jeronimo J2. (JReis
approximately $600. For more information, contadkppian
Graphics, Redmond, WA, (206) 883407, www.appiantech.com.)
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Hard drive usage

LD200OO will place files in two locations: a direcyo called
LD200OO (created when you install the program) andchddws
directory. Files put into the Windows directory lude shared library
files.

More information on file locations is in the LD200OO help file,
"LD200O0 directories and files" topic area.

The current version of LD200Q’s standard instatiatitakes up
roughly 500 megabytes, plus another 1200 megabytes (1.2GBh w
all clip at frames and shosvare included. As you use LD20Q0O0,
you'll need additional space to accommodate yourkw®ery
roughly, you can assume aboub2MVB for every five minutes of
show time. Raster frames use much more memoryyeethinute
show can take up 100 MB.

LD2000 uses less hard drive space than many aker programs,
because of its realtime capability. For examplelda rotation, many
other programs prealculate and store many slightly different views
of an object. LD200OO merely stores a single frameé at run time
calculates all the different views. The realtimeht@ique can save up
to 30 times the space needed forgatculated shows.

Using LD200OO on a notebook

You can use Lasershow Designer 2000 with any Wirsdloatebook
that has a docking station that accepts PCIl boakdaumber of
manufacturers, including IBM (now called Lenovo)daell, make
such units. Even if a laptop manufacturer does aftdr a native
docking station, you can use a Universal Dockingti®h, such as
those offered by MAGMA  Http://www.magma.coin

LD can also be used on a notebook with Ethernetection by using
the QM200OO0.NET network adapter (http://www.qm20@0).n

As with a desktop or tower computer, the ideal botk for creating
shows is Pentiurbased with 512 megabytes of system RAM, a large
SVGA or XVGA screen (11.3" or greater, at 1024 8 Tésolution or
greater), with a DVEROM drive and sound capabilities. More
information on notebooks is at Pangolin’s website.

Optional hardware

Digitizing tablet: You can draw and edit in LD200OO using a mouse.
However, many traditional laser artists prefer gitthing tablet. This
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makes tracing drawings very easy. We recommencttiaiphade by
the company Wacom, such as the Intuos and Art Paess You can
actually use any digitizing tablet that has a ursae"Wintab" driver.

If you already have a digitizing tablet, contact thanufacturer to get
updated "Wintab" drivers. Install the drivers arse the tablet's own
software to confirm proper operation. Then try thbklet in LD. If it
works fine, great. If not, you may want to try eéifént settings or just
purchase a Wacom. For more information, see th&ih8eup the
digitizing pad" topic in the LD200O help file.

SMPTE/MIDI board: If you must synchronize to SMPTE or MIDI
timecode, you can use any standard SMPTE/MIDI hoRehgolin
has tested and recommends the following:

» TC2000 SMPTE reader/writer from Pangolin Laser 8yst
The TC2000 is a standalone box with sophisticaéediures. It
Is popular in planetariums and theme park appboati It is
also relatively inexpensive

* Winman and Portman systems from MIDIMan, (800) -969
6434 or info@midiman.net.

» Certain other USBor Parallel Porbased external systems
from companies like Mark Of The Unicorn (MOTU).

Other hardware: Because LD200OO can autotrace and rasterize
bitmaps (pictures), you may want to purchase harelwaget pictures
onto your computer. This includes flatbed scanndigstal cameras,

or video digitizers such as the Minolta Snappy oe @f the many
video input boards available.

To trace live video, a genlock such as TelevEyesi®used. This is
not a digitizer — it does not bring the video inteetcomputer.
Instead, it overlays the computer monitor onto @ewi signal, and
sends the result to a TV or video monitor. You s LD2000O
Drawing Window superimposed over the video. For emor
information, search for the topic "Genlock" in the200O0 help file.

Soffware requiremenfs

Operating system

We recommend Windows XP or VISTA. You can use adeol
version of Windows such as Windows 95, but spedralers are
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needed and can be sent to you directly from Pamglbte that when
using the Windows 95 driver, it is more complexstgoport mult
scanner systems (multiple QM2000 boards), so youldhupgrade.

We do not officially support Windows NT, but if yaise NT, please
contact Pangolin for special details and drivers.

Optional sofiware

Painting and photo manipulation: Software such as Adobe’s Pheto
shop or JASC'’s Paint Shop Pro is necessary to eclpaany scanned

in artwork. For example, when you scan a pictuheré can be
thousands of colors in the resulting bitmap. Befgoal use the

AutoTrace feature in LD200O, you may want to redtiee number

of colors drastically. Photo manipulation prograaii®w you to do

this. They also have special features such as asinstretching and
enhancement.

Paint programs like Windows Paint (standard witmééws), Corel
Draw and others have two purposes. First, you caate logos,
drawings etc. using these programs which will tbenautotraced or
rasterized in LD200OO0O. Second, you can further clgarscannedh
artwork that may need more retouching than cancbemaplished by
a program such as Paint Shop Pro.

Pangolin highly recommends Paint Shop Pro if youndb already
have a photo manipulation program. It is availabdeh as offthe-
shelf software, and as shareware. It is simples® and works well
both for cleanup and for retouching.

Visual Basic: Using Visual Basic and LD200OQ's script commands,
you can create your own custom software. It caradbsimple as a
screen with buttons that, when pressed, play ajreeghted shows.
Or it can be as complex as AVIBmniscan360-degree planetarium
projection system. If you enjoy programming, yowwld consider
purchasing Visual Basic. There is more informatiorthe Creating
Shows section of this manual, and in the LD200O0pS€&ommands
help file.

Internet: Pangolin’s website contains the most -toglate
information. For updates, there are two main waysliybe notified:

» Pangolin LaserChat: This discussion group, which can be
found on our web site, keeps you in contact witheot
Pangolin users. It is available to anyone who haslaaccess.
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» Update files: Pangolin puts update files on our Web site
every few months. Complete details are in the Ggttipdates
chapter of this manual.

Abouf the free Pangolin laser shows

Pangolin provides you with nearly 100 free laseoveh Usually,
each “show” contains the graphics (or beams) amectsf for one
song.

How to install shows

You first need to install the main LD200OO softwar@mponents.
These are contained on the Yellow CD. The LD200O@éndard

installation includes a few Pangolsupplied shows. Additional
frames and shows must be installed separately,nbgrting the
“Additional Frames and Shows” and “Lightspeed Las@imation

Library” installation CDs

All Pangolinprovided shows are located in LD20@88Bows. This is
divided into directories such as “Beams” and “Giaph Usually,
each show then has its own directory, which costain

* the show instruction file (.SHS format)
» aframe file (.LDS format)

» atext file with information such as the show coeasuggested
music including CD catalog number, any restrictionsusage,
and legal notices (.TXT format)....

* (optional) media file (MP3, MIDI or WAV music, AVbr
MPEG video)

For example, the "Eternity" beamshow files are fedain the
"LD2000\ShowsBeamsEternity" directory.

Commercial music

Most of the free shows were programmed for comraémnusic. Due
to copyright restrictions, Pangolin normally doest provide music
for these shows.

A complete list of the music can be found in thénd® Listing”
section of this manual. As the list changes, amtgationline version
Is athttp://www.pangolin.com/LD_music4shows.html
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Free music from Pangolin

For a few free shows, Pangolin has made speciahgements to
license songs with “laser music rights” that trandb you. The songs
are included on the installation media as MP3 filegh-quality
192kbps). When you load a show file, the frames iR8 file will
also be automatically loaded. Here are the songs:

LD2000\Shows\Beams

“‘Again!” © 2000 Peter Heyt, IFX Laserproduction, used by permission.

“Eternity” © 1995 Tom Habes, Soundart Productions, used by permission.

“Farside”, © 2005 Thames Valley University, London, used by permission.

“Mysticon”, © 2005 Thames Valley University, London, used by permission.

“SpeciallFX", © 2000 Peter Heyt, IFX Laserproduction, used by permission.

“Spring”, © 1996 John Zelenka, used by permission.

“Voyage”, © 2005 Thames Valley University, London, used by permission.
LD2000\Shows\Graphics

“Grids”, © 2005 Thames Valley University, London, used by permission.

“Revelation” by Andy Hagerman, Singularity Arts. © 2000-2002, Pangolin Laser Systems Inc.
"World in Motion" (WIM). © 1997 Oliver Kobusch, used by permission.
LD2000\Shows\Other\Pangolin 15-sec ID

“Pangolin 15-sec ID” by Andy Hagerman, Singularity Arts. © 2001, Pangolin Laser Systems Inc.
LD2000\Raster\Linea

“Linea” by Tom Habes, Soundart Productions. © 1999, Pangolin Laser Systems Inc.

There are restrictions on a few of the songs. kamgple, “Again!”,
“Eternity” and “Special!lFX” have special licensingstrictions in The
Netherlands. For all Pangolsupplied music, additional information
on music usage and rights can be found in the’“fibets, which are
located in the same directory as the corresponghay and frame
files.
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How to run the free shows

To load a show, you need three components: the sto{which has
instructions specifying what frames to show at wiimaes), the frame
file (which has frames and animations), and muslee music can
either be a file (MP3, MIDI, WAV) or an audio CDahis inserted
into your computer’s CD drive. (The “music” canalse an AVI or
MPEG video file; for more information, see the Palilgcom page
http://www.pangolin.com/LD2000/multimedia_in_shomvé.htm)

Loading the show file From the Timeline Window
“File/Open” menu, find the show’s directory (loak i
LD2000Shows) and load the show file (.SHS).

Loading the frame file. If the directory contains a frame file
with the same name, Showtime 2000 will ask if yantto
automatically load the frames -- click on “Yes”.

If the directory doesot contain a frame file with the same
name, then you will have to manually load the fraye do
this, use the File/Open menu from the Frame Lisidaw.

Loading the music. If the directory contains is a music (MP3)
or video (AVI) file with the same name, you willsal be asked
if you want to automatically load the media fileckck on

“Yes”. The Multimedia Player window will pop up,ady to

play the media file.
If your music is on an audio CD, put the au@D ﬁJ
into your CDROM drive. Click the CD/multimedia

button in Showtime. The Multimedia Player pops ¢k on

the CD button and wait for the control buttons pp@ar. Then
click the trackforward button to get set up for the appropriate
track.

Playing the show.To play the show, press the Play AH‘-ILL
button (at the top of the Timeline Window).

Note that if you press the Play button on the
Multimedia Player, this only plays the medi& does not play
the laser show. To play the laser show, you musione of the
Play buttons at the top of the Timeline Window.

Show listing

Below is a convenient listing of the songs and Cibisthe shows
currently included with LD20OO. Because of copytigdlated
distribution restrictions, Pangolin normally does not provide th
music for these songs. You will have to purchase@Bs yourself, or
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alternatively acquire these from a music servicehsas Napster or
iITunes (You may be able to legally compile these song® gaiur
own CDR recordable disc, if you own the CD's and the disnot
further duplicated or sold.)

» You can easily find the music for the shows on CCst
Amazon.com, by using their "Wish List" feature.
1. Go towww.amazon.com
2. Click on the "Wish List" link in the bottom of th e left menu.
3. Search for "Pangolin” on the top right “Find a wish list” field .
4. Once you see our Wish List, select the CDs you mtaWhen
you check out, be sure to send them to yourself.

» Pangolin has compiled a “Play list” on Napster sohis provides a
convenient and easy way of acquiring most of the nsic you will
need for the shows.

1. Download Napster application fromwww.napster.com

2. Sign up and run Napster. You have to download #hnNapster
application, the online Napster will not work.

3. At the top you will find the search feature, s&lct it to search for
a member, type “pangolinlaser” and click on search.

4. Select the songs you wish, drag and drop them ¢ime bottom of
the program, where it reads “Burn”, and click on “Burn disk” at
the bottom right*.

» Pangolin has a “play list”, or “iMix ”, on iTunes.
Here is how to access the iMix:
1. Download and install iTunes fromwww.itunes.com
2. Open iTunes, sign up and log in.
2. Click on the Music Store and switch your locatio to United
States at the bottom of the Music Store home page.
3. Click on the iMix link and search for Pangolin a type
http://phobos.apple.com/\WebObjects/MZStore.woa/wa/awIMix
?1d=17496080Mmn your web browser.
4. Download the musics and burn them to a CB

*Note that downloaded music from Napster or iTunes W not
play on Showtime, they have to be burned on a CD.r@e you
have created a music CD, this can be turned backtm WAV or
MP3 files and then these files can be copied intaaeh “Show”
folder for convenient show playback

For shows that are not on Amazadwapster, iTunes or that are not
listed below, here are two ways to find what CD waed: Look for a
" TXT" file in the show's directory; or, load thé@v into Showtime
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then check the description at the bottom of the Med.ist Window
to see what CD was used.

LD200O0O\Shows\Graphics directiory

1999: Graphics show by Lasertainment. Suggested music: “1999” by
Prince (track 1), Warner Bros. 9 23720

40HRWEEK: Graphics show by Laser Force. Suggested music: "40
Hour Week (For A Livin")" (track 1) from Alabamal® Hour Week
RCA Records PCD5339.

ALTOGTHR: Graphics show by Laser Mania. Suggested music: "All
Together Now" (track 3) from The Beatl&®llow SubmarineApple
CDP 7464452.

ATLANTIS: Graphics show by AquaMax Laser Display. Suggested
music: "Rescue in a Wreck" (track 4) from Eric Serra's 1988
soundtrack to the moviehe Big BlueVirgin Records America 86078
2

CELEBRAT: Graphics show by HW Lasertechnik. Suggested music:
"Celebration” by Kool & The Gang. This can be found on several of
their CDs, including "Greatest Hits & More" (track 14), PolyGram
8349142.

COSMIC: Graphics show by Audio Visual Imagineering, Inc.
Suggested music: "Cosmic Thing" bya2’s. Aloum Name: Cosmic
Thing, Label: Reprise / Wea, Catalog: #25854, ASIN: BO0O0002LGY

CREATION: Graphics show by Lightspeed Design Group. Suggested
music: "Creation” (track 1) from James Reynolds Mind's Eg,
Miramar MPCDB2901 or 0900630082.

ELEVATION: Graphics show by LFI International. Suggested music:
“Elevation” Performing artist: U2

ENYA: Graphics show by Pangolin. Suggested music: "Storms in
Africa” (track 4) from Enya'$Vatermark Reprise 267742.

EUROPE: Graphics show by Laser Entertainment SRL. The music for
this beam show is a sound track that was custom mixed by Laser
Entertainment. Please contact them directly to obtain this music.

FUTURE: Graphics show by Laser Enterprise. Suggested music:
"Headed For The Future” (track 1) from Neil Diamomtesaded For
The Future Columbia Records #CK 40368.

GRIDS: Graphics show by Faculty of the Arts, Thames Valley
University, London. Arts. Pangolilicensed MP3 music is included
with LD2000.

HALOWEEN: Five shows by Laser Fascinations. Suggested music:
Thriller: Track 4 from Michael JacksorTériller, Epic
EK38112, c. 1982.
Crypt Jam: Track 13 fromOriginal Music From Tales From
The Crypt Big Screen Records 9 244@2c. 1992.
Ghostbusters: Track 1, original soundtrack Bhostbusters
Arista ARCD 8246, c. 1984.
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Addams Family: The movie soundtrack; no CD info available.
Monster Mash, Ghostbusters, and Addams Family can be
found on the collectioralloween Hits Various Artists, Rhino R2
70535. Monster Mash is on various records including the Rhino
collection above. But be sure to get the original version sung by Bobby
"Boris" Pickett. Another collection with the song Wacky Weirdgs
K-Tel 30372, c. 1997, track 2.

HOLYDAYS: Graphics show by FFT Lasers. The module was not
designed for any particular piece of music.

KRYPTONITE: Graphics show by Audio Visual Imagineering, Inc.
Suggested music: Track 1: "Kryptonite" from the Album "The Better
Life" by the musical band "3 Doors Down". Label: Umvd Labels,
Catalog Number: 153920, ASIN: BO0004C4QQ.

MISSION: Graphics show biFI International. Suggested music:
"Theme From Mission: Impossible” (track 1) fravtusic From And
Inspired By The Motion Picture Mission: Impossjother Records
MUMCD9603 or 314531-682-2.

MONEY: Graphics show by FirstLight Laser Productions. Suggested
music: "Money" and "Us And Them" (tracks 5 and 6) from Pink
Floyd'sThe Dark Side Of The Moomhere are a number of CD
versions of "Dark Side". The music is the same but they differ slightly
in where the CD tracks are divided. You may need to adjust the
starting time of the Showtime show if the visuals are off a bit.

MONSTER: Graphics show by Laser Mania. Suggested music:
"Monster Mash". See "HALOWEEN" above.

PURPLE: Graphics show by Astronaut Memorial Hall and

Observatory, Brevard Community College, Cocoa, Florida. Suggested
music: "The (Oneeyed, Onéhorned Flying) Purple People Eater" by
Sheb Wooley. This can be found on Sheb Wooley's alluenPurple
People Eateand on various compilation CDs including Halloween
Hits, Various Artists, Rhino RZ0535.

RHAPSODY IN BALLOON: Graphics show by Stuart Technologies
Unlimited. Suggested music: track# 3 on "Fantasia 2000: An Original
Walt Disney Records Soundtrack"Rhapsody in Blue" (edited to fit
the module style).

SABREDANCE: Graphics show by LFI International. Suggested music:
“Saber Dance”, by Khachaturian. Alboum Name: Symphonic
Spectacular, Label: Telarc, Catalog: 80170, ASIN: BOOOO03CUY.

SENTMENT: Graphics show by LFI International. Suggested music:
"Sentimental Journey" by Juan Garcia Equivel. This can be found on at
least two CDs. One is track 10 ©&baret MafianaRCA 666572.

The other is track 20 aéhfinity of Sound Volumes 1 andRar/None
Records AHAONO092 or maybe DRG1825 (the label is unclear).

REVELATION: 3D Studio MAX/Lasershow Converter MAX show and
music by Singularity Arts. Pangohiicensed MP3 music is included
with LD2000.

STRIP: Graphics show showcasing VST vidiacing by MedialLas.
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Suggested music: “Twilight Zone” (track 12) from Golden Earring’s
1989 greatest hits albuithe Continuing Story of Radar Lqve
Uni/MCA B0O0000206P.

TAKEBACK: Abstract show from LPD Laser. Suggested music: “Take
It Back” from Pink Floyd’sThe Division Bell

THE_BEST: Graphics show by Pannon Laser. Suggested music: "The
Best" (track 1) from Tina TurnerSimply The BesCapitol Records
CDP 7 97152 2. This a greatésts collection so the song will also be
on the original alboum where it first appeared.

THIS_KISS: Graphics show by LFI International. Suggested music:
“This Kiss” by Faith Hill, Aloum Name: Faith, Label: Warner Brothers
| WEA, Catalog: 46790, ASIN: BOO00062V7.

TIMESHOW: Graphics show by Laser Enterprise. Suggested music:
"Time" (track 3) from Pink Floyd'$he Dark Side Of The MooSee
note above for MONEY.

TUESDAYS: Graphics show by Aura Technologies. Suggested music:
"Let Them Try" (track 11) from Eric Serrd$ie Big Blue: Original
Motion Picture Soundtrack/irgin Records America 86078 2.

WIM: Graphics show by Trick Design. Pangdiitensed MP3 music
is included with LD200O0.

LD200O0O\Shows\Beams directory

12_YEARS_LATER: Beam show by HW Lasertechnik. The show is
produced for a specific music file which is available upon request from
HW Lasertechnik.

AGAIN: Beam show by !FX Laser Productions. Beam show by IFX
Laser Productions. Pangoliicensed MP3 music is included with
LD2000. See the file "Again.txt" for important restrictions on use of
this song in The Netherlands.

CLOCKWRK: Beam show by Anthropomorphic Productions.
Suggested music: "Title Music from A Clockwork Orange" (track 1)
from the soundtrack t& Clockwork OrangeWarner Bros. CD2573.

CONTRA: Beam show by New Wave Productions. Suggested music:
"Contradanza", (track 2) from Vanedsgkae'sThe Violin Playey Angel
7243 5 550892 8 (or just 5 55089 2). Look for it in the classical section
of music stores.

DOV’E L’AMORE: Beam show by Laserlight Showdesign. Suggested
music: "Dov’e ’'Amore" by CHER. Look for this CD single in the pop
section of music stores

DUELFATE: Beam show by Laser Presentation. Suggested music: "Duel
of the Fates" from John Williams’ original motion picture soundtrack
Star Wars Episode, Bony Classical SK 61816.

EVERYBODY: Beam show by Faculty of the Arts, Thames Valley
University, London. Suggested music: 'The Prodigy' and the track
'Everybody in the Place' is from their 'Experience’ Album (01/12/1991)
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Catalogue No: XLCDM110 ASIN No: BOO0O026XST

ETERNITY: Beam show by !'FX Laser Productions. Pangbtiansed
MP3 music is included with LD200O. See the file "Eternity.txt" for
important restrictions on use of this song in The Netherlands.

F_F_OVER: Beam show by IFX Laser Productions. Suggested music:
"Far From Over" (track 7) from th&taying Alivesoundtrack, Polydor
813 2692.

FARSIDE: Beam show by Faculty of the Arts, Thames Valley
University, London. Pangoliicensed MP3 music is included with
LD2000.

GRADIENT_MOBY: Beam show by LM Productions. Suggested
music: "Porcelain”, track 3 of the "PLAY" album (V2/Bmg, June
1999) by Moby.

GRAVITY: Beam show by Laserpresentation. Suggested music: Track
No. 3 —“Gravity of Love” by Enigma, Album: Love Sensuality
Devotion- The greatest hits.

HERO: Beam show by Laserpresentation. Suggested music: “Holding
out for a hero” by Bonnie Tyler, CD Name: Super Hits: Bonnie Tyler
(or just Bonnie Tyler), Track 12, Label: Sony, Catalog: #65917, ASIN:
BOOOOOIQMA

|_SEE_RIGHT_TROUGH_YOU: Beam show by Laserpresentation.
Suggested music: ‘I See Right Through To You” by DJ Encore, CD
Single, Label: Mca, ASIN: BOOOO50R9G.

LA_LUNA: Beam show by DTL Lasertechnology. Suggested music:
"HIJO DE LA LUNA" from Sara Brightman, by Eastwest Records
GmbH (A Warner Music Group Company) (no. 85828832)

LIVE_SHOW: Beam show by Lasercorp Showlasers. This show is
programmed to utilize all of the features of the Lasershow Performer
console from Pangolin. It will work with any music.

LOST_IN_SPACE: Beam show by Faculty of the Arts, Thames Valley
University, London. Suggested music: 'Will and Penny’s Theme' is
from their 'Lost in Space’ Album by Stealth Sonic/Sony (1998)
Catalogue No: SSX9CDX ASIN No: BOOOOOB9GH

LSDIBEAM: Beam show by Lighting Systems Design Inc. Not
designed for a specific piece of music; try with any fast beat song
(disco, techno, etc.)

MELODY: Beam show by DTL Lasertechnology. Suggested music:
"Bass, Beats & Melody” by Brooklyn Bounce / Proximudauro
Picotto

MISSIONB: Beam show by !FX Laser Productions. Suggested music:
same as "Mission" graphics show.

MYSTICON: Beam show by Faculty of the Arts, Thames Valley
University, London. Pangoliicensed MP3 music is included with
LD2000.

PARADISE: Beam show by DTL Lasertechnology. Suggested music:
The music used for Paradise is a custom mix between the two pieces of
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music: Ralph FridgeParadise 1 Maxi Single CD | VIRGIN/EMI
Electrola GmbH and Cafe del Mar " by Energy 52 (second part of
Paradise show)

REFLECT: Beam show by Holger Walter, HW Lasertechnik, Germany.
Suggested music: "Reflections of Earth" (Track 1) from the 1999
album "Walt Disney Presents Millennium Celebration” (Walt Disney
Records 60659).

SILENCE: Beam show by Laserpresentation. Suggested music: Track
No. 1 on bonu<CD “Silence (Airscape remix)” by DELERIUM, Title

of CD: Karma (double CD)

SPECL_FX: Beam show by !FX Laser Productions. Pangbtiansed
MP3 music is included with LD200O. See the file "Specl_FX.txt" for
important restrictions on use of this song in The Netherlands.

SPRING: Beam show by John Zelenka. Pangditensed MIDI music

is included with LD200O.

STARWARS: Beam show by Rob DiAddezio. Suggested music: "Main
Title" (track 2) from John WilliamsThe Star Wars Trilogyarujan
Kojian conducting the Utah Symphony Orchestra, Varese Sarabande
VCD 47201

TURNBEAT: Beam show by Laser Mania. Suggested music: "Turn the
Beat Around” (track 7) from Gloria Estefaiisld Me, Thrill Me, Kiss
Me, Epic EK 66205.

VOYAGE: Beam show by Faculty of the Arts, Thames Valley
University. Pangolidicensed MP3 music is included with LD20OO.

LD200O0O\Shows\Raster directory

LINEA: Raster (TVlike) show by Laser Show Design. Music by Tom
Habes is included on the LD200O0O ¢EDM.

LD2000O\Shows\Other directory

PANGOLIN 15-SEC ID: A 15-second identification spot (like “Intel
Inside”) that you can use in your own shows. 3D Studio
MAX/Lasershow Converter MAX show and music by Singularity
Arts. Pangolidicensed MP3 music is included with LD200OO.

HOLIDAYS: A brief graphics show by Tom Grimes of FFT Lasers.
This does not require any specific piece of music.
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Music rights notice

Laser artists have designed their modules with ecip song in
mind. However, the songs above are only suggestims are free to
readjust each module in Showtime so it can work wther songs of
your own choosing. If you use the arsstggested songs, then be
aware of the complex issue of music rights. Pangmdinnot give you
specific advice. But here are some general tips:

* You are probably OK if you buy the CD containinget
suggested song, and play it along with the modualethie
privacy of your home or laser studio.

* Once you begin to play the song in public, ordommercial
purposes, then you should be obtaining music rightese
include both performance rights and synchronizatights (so
you can display images that are designed to gotiweéhmusic).

» For most shows, Pangolin provides only laser figraeshow
control file, and the name of the artist's suggesteng.
Pangolin is not performing the music, nor are wespnting
synchronized images and music. Therefore, you atly f
responsible should any music rights issues arise.

* For some shows, Pangolin has obtained {sdated rights
which transfer to most clients. The music is inelddon the
LD200O0 installation media, as MP3 files. For all Pangolin
supplied songs, additional information on music gesand
rights can be found in the “.txt” files, which deated in the
same directory as the corresponding show and fféase

* You can purchase royaltyee music from many sources. It is
relatively simple in Showtime to readjust the shtning to
work with a similar piece of music. Thus, if youvieaany
guestions or concerns, use roydlge music instead of the
artist's suggested songs.
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Insfalling fhe
Hardware and
Soffware

It is very easy to install the QM2000 hardware bloand the
Lasershow Designer 2000 software. Here is a buefnsary:

Turn off the computer, open it up, and put in the M2000
board. With the computer still open, turn it on. Windows should
notice the new hardware, and ask for drivers. Insdrthe CD-
ROM into your drive. After the hardware is installed, you can
install the LD200OO software. After installing, start LD200OO to
be sure it runs properly. Once you are satisfied, urn the
computer off and put the case back on.

The information in this chapter goes into more ilesdout the
installation procedure.

QM2000 Hardware Installation

The QM2000 board works only in a PC (IBtype) computer. The
board fits into a standard P8us slot. The QM2000 will not fit in
ISA, MicroChannel, VESA or AGP slots.

There are no jumpers on the QM2000. All adjustmemts done
through software. There is one “usarviceable part”; this is the
memory board (more on this later).
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To install the QM2000 master board, turn off powter your
computer. Open the case and plug the board intcasayable PGl
bus slot. Be sure to securely tighten the screwtlen L-shaped
bracket.

(If you have additional QM2000 slave boards, do imstall them
yet. Get LD200OO operating with the master boarst ficater, open
up the QM2000 Board help file for instructions arstalling and
using multiple boards.)

If you are using a projector with an ILD#andard DBE25 input,
simply connect a commonly available parallel extension cable
between the QM200O0 and the projector. Be sure dleaconnects
all 25 lines together.

If you are using a projector with a Pangedityle DB25 input
(designed for our older QM32 board), you may obtam adapter
cable from Pangolin. The cost is currently $25shipping.

» The QM2000 to QM32 adapter cable only works with the
QM2000. It is NOT a generatpurpose ILDA-to-Pangolin
adapter. For example, you cannot reverse the cabl® connect
from an older QM32 board to an ILDA projector.

If you are using any other type of projector (imot ILDA and not
Pangolin compatible), you will need to make youmoadapter to go
from the QM200O0 to your projector’s input. Pinoate in Appendix
A of this manual.

The projector does not have to be on for the nef, snstalling the
LD2000O software. Therefore, you can continue ifisigleven if
you haven't yet connected to your projector. Kdepdomputer case
open through the software installation, since ityrba necessary to
change jumpers on the QM2000 board.

LD2000 Soffware Insfallation

Be sure the QM2000 board is installed in a4#BaG$ slot. Turn on
your computer and boot up into Microsoft Windows.

Put the LD200OO CEROM in your CDROM drive.

SelectStart/ Run from the Taskbar. In the "Command Line:" box,
type the CBROM's drive letter, a colon (:), a forward slash &and
"setup”. For example, if the GROM is drive "D:", type:
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D: \ SETUP

A dialog box will confirm that you want to instaltjick "OK". You
will next be asked for an installation directonheldefault directory
IS

C.\ LD2000

This indicates the installation program will creatalirectory called
"LD2000" which is in the root of the C drive. Thsfould be fine.
We do not recommend that you change the name dlitbetory, or
that you put LD200OO inside another directory. (Yoan put it on
another drive if your C drive is full.)

Click on "OK" and the installation process begins.

When you return to Windows, you should see the heasershow
Designer 2000 program group.

Starting LD200O

SelectStart/ Programs/ Lasershow Designer 2000You see a list
of programs in the Lasershow Designer 2000 group:

» Lasershow Designer 2000 This starts the frame creation
and editing program. (It is a bit confusing that #ntire system
is called Lasershow Designer 2000, as well as érleeotwo
main programs. Fortunately, it is usually cleanfrthe context
whether the entire LD200O system or just the sihflaO00
program is being referred to.)

» Showtime 2000.This is the show creation program.

* Autoplay 2000. This utility program was designed for
demonstrations, trade shows, and other situatiomsrevyou
might want to continuously run a laser show, ortanty
choose a laser show to run. It also contains ap-teasse text
scrolling application.

* LivePRO. This is an advanced live controller designed for

performing shows at Discos, Nightclubs, and othersim

oriented venues. Note that LivePRO is free with BRO

version of LD200OO but there is an additional castBASIC

and INTRO users. If you do not have the PRO versbn
LD200O0, LivePRO will operate in a demo capacityea can
explore the features.
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* Lasershow Video (VST2002).“Video system tracing”
program. Project live laser outlines or raster ieggdirect
from video input. Also, capture frames for lateeus laser
shows.

» Asteroids. A remake of the classic vector game. Allows you
to play Asteroids on a preview window, or on theela

* Help files. This brings up help files covering LD200OO,
Showtime, LivePRO, Asteroids, the QM2000 boardelas
fundamentals, and the ILDA Laser Glossary. Apperlixn
this manual has more information on the help files.

» Edit LD2000.ini. This starts Windows Notepad, so you can
edit LD200Q0's initialization file.

» Update LD200OO from Internet. First, get connected to the
Internet. Then, when you select this item, you vgt to
Pangolin’s LD2000 update page, where you can autoatiy
get an update if one is available.

* Uninstall. Removes LD200O from your system. Note that if
you have added any frames or files to the LD20O®@ctiry,
the directory and those frames or files will notremoved.

You are now ready to begin Lasershow Designer 208x@rt the
program choosing "Lasershow Designer 2000" fromS3taet menu
in Windows. You will see a title window open. Thendow will go
away and be replaced by two other windows, the ©bMWindow
and the Drawing Window. Depending on your LD200Q $iittings,
you may also see a "Tip of the Day" window. LD20@Res a few
seconds to load the operating system and a newosesgo the
QM2000 board. When loading is complete, LD2000Oeady to
begin.

If you have not received any error messages oogliadloxes, then
everything is working fine. You can exit Windowsyrri off the
computer, and close up the computer case.

Installation Troubleshooting

Most LD200OO installations go smoothly. However, sbmething
should go wrong, check this section for tips omvisgy the problem.
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LD200OO.DLL communications window

The LD200OO program communicates through a Windowsamnic
Link Library to the QM2000 computer board. You Caavesdrop”
on this communication by selecting "Open -+tdDLL
Communications window" from the "Help" menu in LDQO.

Looking at the values sent to the QM20O0O, and thessages
returned (if any) may help track down problems.cAl$ gives you an
idea of what script commands are used to perfom@aioeoperations.
This will be helpful should you write your own VisuBasic scripts.

No aM2000 board

If the QM2000 computer is loose or missing, thrieeds happen.
First, you'll hear Windows' default beep each tin2 OO0 tries to
talk to Windows. Second, in the LD200OO.DLL commuations
window, you'll see:

LDLI B: FI FO ERROR ****

after each LD200&ent command. Third, during LD200OOQ's startup
a message box appears. It reports that the QM2@@Otiinstalled.

To fix this, be sure the QM2000 is securely plugged its slot.

You cannot run LD200OO or Showtime2000 without a
QM2000.

LD200O/Win paths do not agree

A message box comes up saying "The LD200OO patédlist your
LD20OOO.INI file is not the same as the apparenthptt your
LD2000O0 files according to Windows." It then showe path in the
LD20OO0O0.INI file, and what Windows thinks the patiosild be. You
may want to write these down so you can edit the@DO.INI file.

If you see this message box, do not continue |lgadbelect "No", to
exit the program. (If you do continue, nothing baill happen but
LD2000 might not be able to find some files.)

Go into theStart/ Programs/ Lasershow Designer 200Qgroup
and selectdit LD200OO0.ini. This starts Windows Notepad, so you
can edit the initialization file. Look for the semt beginning with
"[File paths]". Change the file paths to accuratelect where these
files are stored, and then save the file uskifg/ Save Start
LD200O0 again. The message box should not reappear.



24 Lasershow Designer 2000 Installafion Manual

If the message does appear again, or if the patihs already correct
in LD20OOO0.INI, you may have a special situation.eOsxample
would be if there were two copies of LD200OO: oneyonr C drive
and one on another drive. LD200O0O looks first for\L@2000"; if
that is not found, it looks next where Windows #ar.D2000 was
started from (the application path).

Or, the application path may be incorrect:

» To fix this, navigate througBtart/ Programs/ Lasershow
Designer 2000to the desired program. Select it using a right
click. This pops up a floating menu. Sel€ubperties. The
program's Properties sheet will open; sefgnbrtcut from the
tabbed dialog. Be sure the Start In and Target daxeicate
the correct location.

Cable or projector problems

If you have a persistent problem that you thinkhasdware related,
first check the cabling. Remove the cable adapten the QM2000,
so that nothing is plugged into it. Run LD200OO asek if the
problem disappears. If so, something is wrong eithiéh the cable
adapter or with your particular projector setup.

The cable adapter is relatively simple, so the easidikely to be in
your projector wiring. Something as simple as aug loop can
sometimes cause problems. Try plugging your equmpmeato
different circuits, to see if breaking the grourmbp solves the
problem.

Caution: Beware of static and voltages

The QM2000 board, like any piece of computer eqeiptnis
susceptible to static and improper voltage sour€es.example, one
customer had the ground line on a power strip fhiis put high
voltage into the computer and thus into his QM Hoanother client
had a QM board, scanner amplifiers and other egemprdamaged by
a lightning strike near the show site. This couddédnbeen avoided by
unplugging the equipment as the storm neared.

» Exercise reasonable caution when handing and conneg the
QM2000 board. Pangolin cannot be responsible for pblems
caused by static or improper voltage sources.

If damage occurs we will try to repair it, but yaill be responsible
for any shipping and repair costs.
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Sefting Up
Your Projecfor

Lasershow Designer 2000 was designed to work dnajosut any
laser projector. There are a number of adjustmgmiisshould make
so LD200O0 gives the best possible results. Thergépeocedure is
as follows:

» Load the test frames

» Adjust the size, offset, colors and speed for ymoyector

* Change LD200OQ's automatic drawing parameters amd s
these changes

These steps are detailed in the following sections.

Because there are many different types of lasgequars, we cannot
give specific instructions about which knobs tantar which controls
to use.Please be cautious when working with LD200O for ftrst
time. Not all systems are immediately set up for thé &msl accurate
frames that LD200OO outputs. For example, most ssaand amp
systems can handle points that instantly jump adios scanned area.
However, a few systems may blow fuses or damagensts, since
they are too tightly tuned.

If you are using an unknown or nonstandard set of scanners and
amps, you may wish to contact the manufacturer firsor to take
extra care. If you hear the scanners making abnormily loud
noises, or see instability in the image, immediatglshut down the
scanner amp and check for potential problems.
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Loading fthe Tesf Frames

Start the LD200OO program. Note that the progranrtstdy
displaying frame 1. Selectiew/ Instant test frames...from the
Control Window menu.

Instant test frames

Help

T
Top
4@«-- o

Blank frame Orientation ILDA 12K ILDA 30K Lazer Media Color/blank shift

0ooa0 T ()
e
(]

S

Gray scale Dark colors Medium colors Light colors All colors; dots

setting scan speed and
coloriblank shift.

Ok wwfrite grid over frame1 | O write all 12 test frames over frames 1-12 ‘ Cancel

Select the Grid test frame and click on the "OK:ité&/igrid over
frame 1" button. You will return to frame 1; it nomll have the grid
frame in it.

Projecfor Scan Speed and Tuning

Use the grid to adjust the size and offset of ysmanner amp. If you
have a hardware geometric corrector, or similaiag\adjust the GC
to eliminate keystone, ndmearity, shear and other distortions. With
a GC, you can get a perfect field even if you areoff axis. Note that
LD200O0 does include a software geometric correcibis can be
found as part of the Projection Zones dialog box.



Chapfter 3 Sefting up your Projector 27

Blanking shift (fiming) adjustment

Call up the Instant Test Frames dialog again, ambkct the
"Color/blank shift" frame. This shows horizontalds jumping across
a large gap. While the horizontal lines may havéedint lengths,
you're interested in the average position of tr@egted lines. If the
lines appear too far to the left or right (i.e.t nentered relative to the
gap), then the blanking timing needs to be adjusted

(The reason for this is that most projectors usakihg devices such
as PCAOMs, or direatnodulated laser diodethat work faster than
scanners. Therefore, the blanking signal need® tdebtayed relative
to the scanner signal. Shifting blanking ensures$ both signals are
synchronized on the projected image.)

5 Projector settings @

.............................

Scanner to adjust
1

Color/Blanking shift

Shift {point=]
4 4 o x 1 1 I:I 1 1 L x 1 L 1 1 1 L x 1 L 1 1 1 (3
Blanked points at ztart and end of a track,
Pointz
4 ‘ L 1 1 1 r"\I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 b

Ok, | Cancel |

To set the blanking shift, seleSettings/ Projector settingsfrom the
Control Window menu. This brings up the Projectettifgs dialog
box. Select the "Color/Beam Brush shift" tab. Chanthe
Color/Blanking shift slider. As you move the slidesick and forth,
you will see the projected lines — actually, thenliag part of the
lines — shifting back and forth.
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Get the lines to look balanced on either side ef ghp. When you
have finished adjusting the blanking shift, seldw "Defaults" tab
and click on the "Save settings" button to saver ymeferred color
settings. Finally, click on "OK" to exit the dialdupx.

You may need to radjust the blanking shift later, after changing the
scan speed. This is because large changes in scpeesl change the
relative blanking timing.

» Since changing the scan rate can require a change blanking
shift, you may need to go back and forth in the Prector settings
dialog, between the "Scan rate" tab and the "Colorshift" tab.
This is because scanners and color devices havefeliént speed
characteristics.

Checking your scanner speed

Next check your scanner's output speed. From thetdiht Test
Frames" dialog, select the ILDA 12K test frame.

First you need to size the test pattern. Sefsttings/ Projector
settings then the "Size and position" tab. Adjust the sspeyour
scanners are scanning approximately g@akto-peak if you have a
slower 12K system, and approximately’ IDyou have a faster 30K
system. (These angles are for tuning only — you sean other
frames at wider angles.)

0N

\ X
_

12K ILDA

To find out at what speed your scanners are tuseldct the "Scan
rate" tab. Use the "Point oriented frames" slidechhange the point
rate. Move it up or down until the circle fits idsi the square. In
other words, the circle will be just touching thadpoint of the
square's sides (as shown in the diagram).
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This test lets you compare your scanner amp speedet industry
standard. ILDA recommends that you tune so theleciig in the
square when the output is either 12,000 or 30,@d@p per second.

If your speed is lower than 12,000 points per sd¢cgmou should
probably tune up your scanner amps before doing seryous
graphics work. If you are higher than this, then yoe fine for now.

For more detailed information on tuning and scan raes, see the
Laser Graphics Fundamentals help file. You can findhis in the
LD200O0 program under the Help/ Help files menu.

Setting a scan rate

You can pick a default scanning rate now, if yokeli This rate
should be set to match most of the frames you @yrbave.

Note that for almost all Pangotsupplied frames and shows, the scan
rate should be set to 30,000 pts/sec for bestteesul

It should be noted that some companies routinedn st or above the
ILDA test pattern speed. This is fine, as long as gre aware that
different frames may require different speeds.

Fortunately, LD200OO has two scan speeds: 1) anativeran rate
for all frames, and 2) a scan rate for each frahhés lets you offset
individual frames so they go slower or faster tlla@ overall scan
rate. With this scheme, you only need to make odgistment
(overall scan rate) to use other scanners witlefft tunings.

This is especially important for Showtime, as incehange the
overall scan rate without affecting the show timi&hows can be
projected using any scanner tuning.

Here is how to find the best overall scan rateylmu — at least, for
traditional frames.

Go back to the Instant Test Frames dialog, and tbadGrid test
pattern.
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| = Projector settings

Calor ghift } “Wectar dizplap | Wideo sunc | Defaultz 1

Scanner to adjust

=ia

Point-oriented frames
Sample rate

30,000 4 4] = |_'} .................... wl
Vector-orented frames

30000 4 # T T S T
Abstract frames

30000 4 | |' B B [T

Minirnurm number of points
Fuaints

200 A - L 1 rl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 . Ml

Ok | Cancel |

Select theSettings/ Projector settings "Scan rate" tab once again.
Adjust the "Point oriented frames" slider to thetést settings before
the corners round or pull apart objectionably. Rbthris speed to the
nearest multiple 01,000 — for example, 30,000 or 31,000 points per
second. Select the "Defaults" tab and click on 'tBave settings”
button to save your scan rate. Finally, click ork"@o exit the dialog
box.

Later, be sure to read the ILDA test pattern infation in the Laser
Graphics Fundamentals help file. You can then aeifigou want to
tune your scanner amps further so they more closdgmble the
ILDA standard and so you get higher performance.

Other tuning tests

There are a number of other test pattern framesorEtically,
scanners can be perfectly tuned using only framéheé3,quadrature
square wave. This highlights any overshoot or usttmut. (For this
reason, a quadrature square wave is superimposidroas 5 and 8.
This lets you tune scanner amps by looking at twmore aspects of
a single frame.)

However, Pangolin believes that the best tuningigodone not by
looking at only one pattern, but by checking diéier patterns to
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observe different characteristics. Each patternhasiges a different
characteristic.

Projecfor Color Adjusfments

Next, you'll set up the color and blanking outp{(gsmetimes called
the laser palette). These adjustments take onlgwa rhinutes to
accomplish, and once you have done them, theyedf®isas long as
you use that projector. The settings can be sawvethey can be
quickly recalled if you change projectors.

LD2000O offers a new Palette Setup Wizard which $iefpu to
quickly setup the color outputs for any laser prtge regardless of
the number of colors or connection scheme. To atithe Palette
Setup Wizard, selecbettings/ Palettefrom the Control Window
menu. This brings up the Setup Laser Palette diatog Once this is
displayed, press Next to begin setting up the sdior your projector.

Setup Laser Palette

Introduction to color palettes

In LD:2000, color palettes map the computer screen's AGE walues to multi-channel
output far laser display. This mapping is usually non-linear and must accomodate
different color-control technologies such as scanner blanking or PCAORM calor crystals.

LD 2000 offers three different color balance selections: a Fully Balanced selection which
gives perfect colors for raster framesz. a High S aturation selection which gives deep
saturated colors for wector frames, and a High Power selection which delivers maximum
power far beam frames. On the LD2000 control window, vou select the calor balance that
wou prefer to use for each frame.

*r'ou can use the automated Palette Setup “Wizard to setup all three palettes, or you
can go directly ta the Palette Settings dialog and adjust the palettes manuallp.

Haws would pou like ta procesd?

% Uze the automated Palette Setup “wizard

i Go directly to the Palette Setup dialog box

To begin the palette setup and training procedure, click Mext.

g’)

< Bachk I Mest » I Cancel |

The Palette Setup Wizard works by displaying liagd circles, and
having you make simple slider adjustments to indicaisual
similarity between projected lines. Once this isi@othe wizard will
automatically save the palette file created for emeh time LD200O
or Showtime is used.

» Much more information, including information on manually
setting up the palette can be found in the LD200OOdr Windows
help file. To open this file, click on its icon inthe Pangolin
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window. The contents page appears; click on the "liportant
LD200OO concepts" topic area. Select the "Color usag in
Lasershow Designer"” topic.

Aulomaltic Drawing Paramefers

When you draw with LD20O0O, it automatically addsmne for you.
This lets you concentrate more on drawing and ¢esthe mechanics
of scanning. Since each projector is different, aadh person has
their own preferences, you need to set these tipliyni

AutoBlank settings

Blanked points are automatically put at the begigrand end of each
line segment. The number of blanked points depemlsyour
blanking device's speed. To set this, first be soteare on frame 1.
Next, load in the file "LD20O0DFrame$ ScantestScantsts.ldb".

COpen frame file E]@

Look ir: | I Seantest e = E-
=] alcolors. Ids =l wEwe_TEST.LDB
[ covwHEEL LDE B oLDER 12K LDE
=] garmma.ldb = rEGRESST LDB
[Elsrip_poT.IDB [ SCANTSTS.LOE
H arioFinz.LDE [ simple_color.lds
[ sRIDFINE LOB

i Preview

Fiename:  [SCANTSTS LDB

Frams: 1 of 18
Files of type: |Lasersh0w Designer Frames [Ida. 1db. Ids] ﬂ Cancel | ILDA 1 2K test [1936]

File note: |

Laser Frame - LD Ok 32: 18 frames -- Modified 7./18/1997 12:08:06 Pt

[ Check here to Alwaps use the Standard *windows File Dialog Box

This loads 18 test pattern frames. Select frame This shows
horizontal lines spanning a large gap. The numaerght show how
many blanked points were added before and aftegdbe

There are two things to check. One we have alréaoked at: the
blanking shift. This controls whether the horizdnilaes are more or
less centered around the vertical lines. If they aot, select the
Settings/ Projector settingsdialog, "Color/Beam Brush shift" tab.
Adjust the blanking shift slider (the longer onetbe left) to get the
best centering. Exit the dialog box when you hawsiied.
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Next, decide which lowestumbered line is fully blanked. For
example, on Pangolin's projector, at our standgekd of 18,000
points per second, the line with four blanked poistthe lowest fully
blanked line (the one with three blanked pointeeds into the gap).

This will be your AutoBlank setting. To set it, sel Settings/
AutoSpacing from the Control Window menu. Change the
AutoBlank slider to the value you decided on. Selgefaults/ Save
from the dialog's menu, to save AutoSpacing anaBlank settings.

AutoAnchor settings

Follow a similar procedure to find the best AutoAnoc settings. In
LD200O0, anchor points are two or more points plaaed corner.
They help the scanners slow down, so corners appkarper.
LD200O0O places these automatically at line endingsstangle
corners, and polygon corners.

Select frame 16; it shows AutoAnchor squares. Esmliare has a
different number of points on the corners. Decidetbe lowest
numbered square that has sharp corners. On Pasgmimjector, four
anchor points give reasonably sharp corners.

Once again sele@ettings/ AutoSpacingfrom the Control Window
menu. This time, change the three AutoAnchor sgdtitusually, you
set the middle (rectangle corners) and bottom ¢y corners)
sliders to the value you decided on; the top sl{tiee endings) is one
less than this value. However, the actual valuescampletely up to
you. As before, use thBefaults/ Savemenu to save these values.
They'll be automatically set each time you loaddrakow Designer.
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AutoSpacing
Defaulks - About

AutoSpace diztance and time

Stream [left mouze]. ine, elipze. rect. tools: distance between each point placed [coordinatesz]

000 =y
Stream tool [right mouse]; time between each point placed [zecondsz]
bz =
AutoAnchor points. .. AutoBlank points.__.
T A ... &t line endings Ay S R - &t all lacations
3 ittt Al rectangle comers
2 byttt bt At polugon comers

Circlefellipse drawing

Percent of circle to draw

Other automatic settings

The AutoSpacing dialog contains a few other sestimg addition to
AutoAnchor and AutoBlank. For more information, see LD200O
for Windows help file; search for the "AutoSpacingpic.

Oufpul Quality

A few LD200OO customers initially thought that LD2@0O'did not
look as good" as their previous systems. In alesag was because
they did not take a few moments to set up LD200O tfeir
particular projector. Once they made those adjustspehey found
that LD200OO looked as good or better than theivipres system,
and was easier to use.

Remember that, for any single frame shown at a sp#ic speed,
there is no difference between laser computer grapts systems.

For example, if you output the ILDA test patterrB88t000 points per
second on Lasershow Designer, it will look the saaseif it was
output on any other system. (There may be mindiemihces in
voltage levels, but these are easily adjusted wanner amp trim
pots or similar level controls.)
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Similarly, a few customers have not had "propefdi They might
draw with a red color, and see red on the compstezen, but get
blue or green from the laser. This means that #tette has not been
set up properly.

One way to check colors is to click on t&ettings/Instant test
frames menu. Click on the color test frames. The colti@a on the
computer monitor should be close to the lgg®jected colors. If the
colors do not match, you need to set up the Pasttiescribed in the
LD2000 help file.

Creafing Shows

The Lasershow Designer 2000 frame creation progisnfor
drawing, editing and animating your frames. For tngashows, you
have three main choices: recording, Showtime angtsg.

Recording

This is done using an ADAT, digital videotape, thgihard disk, or
similar system. In all cases, the recording deviugst be able to
record and playback the laser signals, which dfi@e a large direct
current (DC) component. For example, ADAT machimegst be
custom modified. Pangolin sells a booklet that dbss ADAT

modification and recording techniques.

In many ways, it is easiest to record pieces ofr ghow "live". You
can use the Lasershow Designer 2000 program ttecas@mations
and effects. When you see something you like, fpabio tape while
listening to the preéecorded audio tracks. You don't have to worry
about recreating the effect (it is permanently on tapeusPit will
inherently always sync with the music.

However, unless you have two machines for dubltimg, may make
it difficult to change existing shows — for exampte, add a new
client's logo.

Showtime 2000

This revolutionary program creates shows mereldimpping frames
and effects onto a timeline.

The core Showtime 2000 code is extremely advantddhs many
features that make it ideal for professional wéibkr example, shows
are not refrestpased but are timeased. This means that you can add
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or delete frames, add more laser tracks, even ehidomggscan rate and
the show will always hit every time cue.

Showtime can handle both corportype shows, where you press
"Play" to playback a previousigreated show, and live shows. In the
case of live shows, you must first set up the weridrames and
effects. These are then assigned to cue buttotigeihive! program,
which is part of Showtime. (Press the "Play Livblitton to access
Live!) At performance time, you then press the bué&ons to create
the show.

For more information on Showtime, see the Showtd@O Help
file.

Scripting with Visual Basic

No single program can meet every single clientsdné&t some point
you may need to do something we've never thoughtaf this, you
can use a programming language such as Visual BeBi; Visual
C++, or Delphi. Visual Basic is the easiest.

From your programming language, you can write sstptated show
scripts. For example, the script might get the enircomputer time,
then start a Showtime show on schedule. You camatge custom
control scripts. These can be simple or complex.ekample, Audio
Visual Imagineering uses VB to control the lased ahow in their
Omniscanprojector, which can scan 360° across an entamegbarium
dome.

You can either learn to program yourself, or yown daire a
programmer. If you have some programming experieocd you're
good with the logical, methodical nature of dealwigh computers,
you'll probably enjoy Visual Basic programming. Téés a learning
curve to VB, since it is a different way of progmramg. (Fortunately,
many good books are available, since VB is quiteuper.)

Once you get over this curve, you'll find VB to bwery clever, very
powerful, and very much fun. For example, you caawd one
rectangle, type two lines of code, and have a wgylslider that lets
you display any LD200OO frame.

To begin programming, contact Pangolin to acqume ttasershow
Designer Software Development Kit (SDK). You casodleel free to
e-mail to sdk@pangolin.com if you have specific qigest while
programming.
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Learning More

This manual only covers installation. Most documaéion is in the
form of Windows oHine help files. See Appendix B of this manual
for more information on these files.

» LD200O is a professionallevel program. You can't expect to
learn all about it in a few hours. In fact, training with Pangolin
usually takes about two days: LD20OO on the first dy, and
Showtime on the second. You should check with yowtealer to
find out about their training options.

If you do have questions, please call your deatst. flf they can't
answer your questions, then either they or you @ah Pangolin.
We're always glad to help, since we want to youtgetmost from
your Lasershow Designer 2000 system.
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Chapfer 4

Geffing Updafes

Lasershow Designer 2000 is continually improvedidfi are using
LD200O0O professionally, we want to be sure you h#we latest
features. That's why you don’t ever have to payupdated software,
shows or clipart frames. Updates are free with your Lasershow
Designer system!

To get the updategshemselves, there are three methods:
» Download them from the Pangolin website.

» Order the most recent CD/DVD installation set from
Pangolin, and rnstall LD200O0 so you have the latest
programs, frames and shows.

» Obtain updates from your dealer.

Updating via the Web

Go to the Pangolin websiteyww.pangolin.com.From the home
page, look for the Updates link.

Each time a new update is released, a link wilplseon the Pangolin
home page, with a “New!” indication. Or you can kowrk the
LD200O0 Updates page and check occasionally to $ext fNes are
available.

No password is needed. You can download the updageto any
computer. However, they will only run on a computeat has a
working Lasershow Designer 2000 system.
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Updafing by ordering the latest CD/DVD-ROM

You can order the latest Lasershow Designer CD/ONfallation
set directly from Pangolin. When you receive ite timstaller can
automatically backup your existing LD200OO filesethinstall the
new programs, frames and shows from the instaflatiedia. For
CD/DVD orders, we currently charge $75 plus shigpin

For more information, go to the “Pangolin pricet’lipage at our
website, to find the current price. Then go to tt@rdering
information” page, to order the CD/DVD installatieat

Updafing from your dealer or other users

Your dealer may be able to supply you with thedatersion. Or, you
can get updates from another LD20OOO user in yoea ar on your
particular online service. There are only two niestns on third
parties sending LD200OO files:

» The recipient must be a registered LD200OO user.

» The files must be sent privately. They cannot bée gn a
Web, FTP or other site where nasers could possibly access
them.
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Appendix A

aQM2000
Pinoufs

[The following information is based on the QM200€lphfile. You
may wish to also check the help file in case argrimation has
changed since this manual was printed.]

ILDA DB-25F connecfor

Physical

The "D"-shaped DB25 connector is very common. For example, the
parallel port on most computers uses a-ZH¥F female connector.
You can purchase DB5 connectors, cables and switch boxes at most
computer and electronics stores. This wide avditghs one reason
that ILDA chose the DE5 for its ILDA Standard Projector
connector.

Pangolin also supplies an adapter cable for oldag8lincompatible
projectors. When you use this adapter, the QM20@®be directly
plugged into projectors compatible with Pangoliniasershow
Designer QM32 board (a faléngth ISA board, sold from 1993
through 2000).

» CAUTION: The QM2000 -to-Pangolin adapter cable is NOT a
generaklpurpose ILDA-to-Pangolin adapter.This cable only works
on the QM2000. The QM2000 actually senses the sainiternal
connections, and automatically adjusts its voltdy@ NOT use this
cable with any equipment other than the QM2000.



42 Lasershow Designer 2000 Installation Manual

Electrical

The QM2000 generates ILD2ompliant differential voltages. For
more information on the voltage levels or othere&$p of each signal,
see the LDQM2000O0 help file.

ILDA DB-25F pinouts

Signal name Pin  Notes

X+ 1 -5V to +5V

Y+ 2 -5V to +5V

Intensity/Blanking + 3 0V to +2.5V

Interlock A 4 Connected to pin 17 inside the QM2000
Red+ 5 0V to +5V

Green+ 6 0V to +5V

Blue+ 7 0V to +5V

Deep blue + 8 0V to +5V

Yellow + 9 0V to +5V

Cyan + 10 0V to +5V

Z+ 11 Depth Z (this is not intensity), -5V to +5V
Not connected 12

Shutter 13 0V to +5V

X- 14 -5V to +5V

Y- 15 -5V to +5V

Intensity/Blanking - 16 oV

Interlock B 17 Connected to pin 4 inside the QM2000
Red- 18 oV

Green- 19 oV

Blue- 20 oV

Deep blue - 21 oV

Yellow - 22 oV

Cyan - 23 oV

Z- 24 -5V to +5V

Ground 25 Cable shield

Where to connect Xand Y

There are two types of scanner amps. For this gsson we'll talk
about the X signal; the Y signal works the samedfutourse uses
different pins:

Singleended amps have two input lines per signal, such as
"Ground" and "X". Examples include Catweazle anddraMedia.
With these amps, connect the QM2000's Ground (p)ral@d the
X+ (pin 1) lines. Do not connect the ¥pin 14) line.
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Differential amps have three input lines per signal, such as',"X
"Ground" and "X+". Examples include Cambridge, G&i&ax
and TurboTrack. With these amps, simply conneciafh@opriate
lines on the QM2000: X(pin 14), Ground (pin 25) and X+ (pin
1).

Where to connect intensity and color

Just as with scanner amps, intensity/color dricars be divided into
two types. However, note that the way you conneet@M2000 to
singleended scanner amps is different than the way yowmexi to
singleended drivers. In the former case, you'll use Gdoamd
normal (+); in the latter case, you'll use inverggcand normal (+).

For this discussion we'll talk about the "Red" Jirmut the other
signals work the same way of course.

Single-ended drivers have two input lines per signal, such as
"Ground" and "Red". Examples include A.A, MVM an@&QS (4

channel driver) as well as typical laser diode ehsv With these
drivers, connect both the QM2000's Regin 18) and the
QM2000’s Ground (pin25) to the driver's "Groundhdathe
Red+ (pin 5) to the driver's "Red".

Differential drivers have three input lines per signal, such as
"Red", "Ground" and "Red+". Examples include NEOSaéd 8
channel drivers. With these amps, simply connegtappropriate
lines on the QM2000: Redpin 18), Ground (pin 25) and Red +
(pin 5).

Where to connect ground

The ground line (pin 25) should be connected togiteeind on your
projector. This may be accessed through the puajeatonnector, or
you may have to physically ground to the projestodse, or the third
(grounding) pin on the projector's electrical cable

Ideally, the cable going from the QM2000 to thejgctor will have
its shield (wire mesh or foil wrap around the caldennected to the
ground line (pin 25). But you should still be OKeewvif you are using
prebuilt cables such as standard parallel extensadotes, and you
don't know whether the shield is connected to tioeirgd.
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Note on interlock lines 4, 17

The purpose of the two Interlock lines is so thgtr@ector can tell
when it is properly connected to an ILBo®mpatible signal source.

The projector will put a current or signal into ginThe same current
or signal should be present back at the projectmnareading pin 17.
(This is because pins 4 and 17 are connected tegeaih the
QM2000 board.)

If no current or signal is seen on pin 17, it medhe DB25
connector is not plugged into the projector.

Color Signals

The QM2000O DB25F connector is designed to be ILDA
compatible. ILDA has developed a specific nomemnec&tfor colors
and specific color wiring recommendations.

This can be a bit confusing, especially when thmesavavelength
(such as the argon 488 cyan line) is called "blined threechannel
system and "cyan" in a schannel system. ILDA did this so that as
you increase color channels you can start breaiingr highlighting
especially important colors such as deep blue sat,cwhich in a
simple 3channel projector might all be merged into a sirflee"”
designation.

Fortunately, all you have to do is determine howyneolor channels
you have, and then find the corresponding sectedovia

Single-ended vs. differential

If your color device has two wires per color chdnrguch as
"Ground" and "Red", then use the column labelechgt&tended".
This shows what pins to use on the QM2000QO's ILDA-ZH¥
connector. If your color device has three wires pelor channel,
such as "Red, "Ground" and "Red+" use the column labeled
"Differential”, to find out what pins to use.

Single color with TTL blanking

The blanking device can either turn on (let lightough) or off
(block light). Examples might be scanner blankimga digital AOM
driver.
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Pin name Wavelength range Single-ended Differential
Intensity All (single-color) 3(+), 16(-) 3(+), 25(Gnd), 16(-)

Single color with intensity only

The intensity device can dim or brighten the begining shades of a
single color. An example might be using an AOM Q@A®DM with a
single-color laser.

Pin name Wavelength range Single-ended Differential
Intensity All (single-color) 3(+), 16(-) 3(+), 25(Gnd), 16(-)

3-channel: RGB color

This is one of the most commonly used setups. Natethe common
argon "cyan" wavelength at 488 nm is controlledhsy Blue channel
(pins 7 and 20), not by the Cyan channel (pins d® 2&3). This is
because for a threzhannel projector, the 488 line looks blue enough
for "everyday" use.

Pin name Wavelength range Single-ended Differential

Red 610 nm to 690 nm 5(+), 18(-) 5(+), 25(Gnd), 18(-)
Green 510 nm to 550 nm 6(+), 19(-) 6(+), 25(Gnd), 19(-)
Blue 450 nm to 490 nm 7(+), 20(-) 7(+), 25(Gnd), 20(-)

4-channel: RGB plus deep blue

Once you move beyond three channels, the best avggtta wider
spectrum of color is to separate out the deep (@ametimes called
"violet") line and control it separately.

Pin name Wavelength range Single-ended Differential

Red 610 nm to 690 nm 5(+), 18(-) 5(+), 25(Gnd), 18(-)
Green 510 nm to 550 nm 6(+), 19(-) 6(+), 25(Gnd), 19(-)
Blue 470 nm to 490 nm 7(+), 20(-) 7(+), 25(Gnd), 20(-)
Deep blue 450 nm to 470 nm 8(+), 21(-) 8(+), 25(Gnd), 21(-)

5-channel: RGB, deep blue plus yellow

Frankly, yellow is not as usable a color as youhnhigxpect. If you
have a laser with a separate yellow line, you @atamly try using it
instead of a mix of red plus green. But in Pangelexperience, it is
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often simpler to leave yellow out and simply "wédsteSee what you

think!

Pin name Wavelength range Single-ended Differential

Red 610 nm to 690 nm 5(+), 18(-) 5(+), 25(Gnd), 18(-)
Green 510 nm to 550 nm 6(+), 19(-) 6(+), 25(Gnd), 19(-)
Blue 470 nm to 490 nm 7(+), 20(-) 7(+), 25(Gnd), 20(-)
Deep blue 450 nm to 470 nm 8(+), 21(-) 8(+), 25(Gnd), 21(-)
Yellow 550 nm to 570 nm 9(+), 22(-) 9(+), 25(Gnd), 22(-)

6-channel: RGB, deep blue, yellow and cyan

This is the most common setup for Pangolin useraggdirect to
PCAOM color devices. It separates out the bhgsten 488 nm
"cyan" line of the argon laser, to help give evesitdr blues and
violets.

If you have more than six channels on yYQAOM driver, then
connect two sets of related colors together. SeeH#lp file topic
PCAOMS and color contrdbr more information.

Pin name Wavelength range Single-ended Differential

Red 610 nm to 690 nm 5(+), 18(-) 5(+), 25(Gnd), 18(-)
Green 510 nm to 550 nm 6(+), 19(-) 6(+), 25(Gnd), 19(-)
Blue 470 nm to 480 nm 7(+), 20(-) 7(+), 25(Gnd), 20(-)
Deep blue 450 nm to 470 nm 8(+), 21(-) 8(+), 25(Gnd), 21(-)
Yellow 550 nm to 570 nm 9(+), 22(-) 9(+), 25(Gnd), 22(-)
Cyan 480 nm to 490 nm 10(+), 23(-) 10(+), 25(Gnd), 23(-)

DMX DB-9F or DB-15F connecfor

Firstgeneration QM2000 boards shipped with a-@B connector
for DMX connections. Newestyle QM200O0 boards shipped with a
DB-15F connector for the same purpose.

Whether your QM2000 board has a BB or DB15F connector,
this connector is there for two purposes. It pregiMX connection
(input or output) on three of the connector's plhglso can provide
other functions, using the other pins. Since alnadistlients will be
using this connector only for DMX, it is commoniyndwn as the
"DMX connector"
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Physical

Pangolin supplies a DMX adapter cable. One end plungo the
QM2000's DB9F or DBI15F connector. (This is the same
connector that is commonly found on computerst shaould be easy
to find in computer and electrical supply storédhe other end is a
DMX-standard £in DIN (female) connector.

Electrical

Use this adapter cable if you are connecting tapegent controlled
by the DMX512 standard, such as laser "beam tables", lidgb¢s,
machines, etc. or to a lighting desk.

The DMX port on the QM2000 is ddlirectional. This can serve as
either a DMX input or a DMX output, but not bothteae same time.
The current version of the QM2000 software suppbit4éX both
input and output. This is selected in the DMX 3t dialog box in
either LD20O0OO or Showtime.

Other functions

QM2000 boards also have the capability to inputdaw sync pulse.
Video sync is intended for advanced application®r Fnore

information about video sync, please see the Vigjgac Input Signal
section of the QM2000 help file.

DB-9F/DB-15F connector pinouts for DMX and video sync

Signal name Pin  Notes

Drive true 1 Data + for DMX

Drive complement 2 Data - for DMX

Video sync pulse in 5 Signal for video sync
Signal common 6 Common for DMX
Digital ground 15*  Ground for video sync

* on QM2000 boards with a DB-9F connector, pin 9 is used for Digital Ground

DMX 5-pin XLR connector pinouts

Signal name Pin Notes
Signal common 1 Shield
Drive complement 2 Data -
Drive true 3 Data +
Not connected 4
Not connected S
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Appendix B

Help Files

If you need more information, you can usually finch the help files

that come with Lasershow Designer 2000. The heles fiare

actually easier to use than printed documentatecabse they have
extensive hypertext links. This allows you to ch®g@®ur own path

through the topics.

You can get to the help files in two ways:

* From the Start menu, chooSg¢art/ Programs/ Lasershow
Designer 2000/ Helpto see a list of help files.

* From within "Help" menu item of each program
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Registration Form

Many of our customers purchase through dealersyesdon't always
know who you are. To help us give you the bestiserand support,
please fill in the form, then mail or fax it to tiaeldress on the back

cover of this manual.

(Note that you can also register on line at our webst
http://www.pangolin.com/registration.htm.)

Contact name (primary LD2000 user)

Company name

Street address
City State or province Zip or postal code
Country Telephone country code (non-US) Telephone area code or city code

Work/daytime phone number

Fax number

Other phone (mobile, nighttime, etc.)

Preferred e-mail address

Website (if you have one)

QM2000 board serial number

Computer type, speed (e.g., Dell Pentium Il

Windows version (e.g., 98, ME, 2000, XP)

Computer peripherals used with LD200O0 (e.g., digitizing pad, genlock, time code)
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EC Declaration of Conformity C €

Manufacturer: Pangolin Laser Systems, Inc.

Address: 9501 Satellite Boulevard, Suite 109, Orlando, FB32 U

Product Description: PC Peripheral Board QM2000

The above mentioned product is in accordance lighféllowing European Standards:

Numbers: EN55022: 1998 + Al: 2000 + A2: 2003, Class A
EN 610063-2: 2000
EN 610003-3: 1995 + Al: 2001
EN55024: 1998 + Al: 2001 + A2: 2003
EN 610004-2: 1995 + Al: 1998 + A2: 2001
EN 610004-3: 2002 + Al: 2002
EN 610004-4: 1995 + Al: 2001 + A2: 2002
EN 610004-5: 1995 + Al: 2001
EN 610004-6: 1996 + Al: 2001
EN 610004-8: 1993 + Al: 2001
EN 6100064-11: 1994 + Al: 2001

following the provision of Directive

93/68/EEC
73/23/EEC
89/336/EEC

Council Directive 93/68/EEC on CE Marking
Council Directive 73/23/EEC on Low Voltage Direciv
Council Directive 89/336/EEC on Electromagneticeiive including amendments

Placement of CEmark: Lower right corner of Peripheral Board
Issuer: Pangolin Laser Systems, Inc.
Place / Date:  Orlando, June 21, 2005

Signature: y 1}
A 71 A o
I/l I~
f [ ”,.-'

William R. Benner, Jr.
President
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RoHS Certificate of Compliance
Restriction of the use of certain Hazardous Substances

EC directive 2002/95/EC (the RoHS Directive) restricts the use of the hazardous substances listed below in electrical and
electronic equipment. Based on information provided by our suppliers, Pangolin designates the products listed below as
RoHS compliant for orders placed on or after the date of this certificate.

RoHS compliant means that:

* Our Products conform to the RoHS Standards.

e Our suppliers have confirmed the compliance status of the relevant components to us.
* We have implemented processes to confirm and document this.

* We perform material content testing where appropriate.

* We have introduced RoHS labeling for all compliant products to help identify and segregate compliant stock through
our distribution network and our customers' stock management and purchasing systems.

Confirmation of compliance status by our suppliers is either because the products do not contain any of the restricted substances referred to
in Article 4(1) of the RoHS Directive at concentrations in excess of those permitted under the RoHS Directive, or because removal of the
restricted substances is not technically possible and their existence in the products at levels in excess of these concentrations is allowed as
one of the particular applications listed in the Annex to the RoHS Directive.

For these purposes, the maximum concentration values of the restricted substances by weight in homogenous materials are:

Lead 0.1%
Mercury 0.1%
Hexavalent Chromium 0.1%
Polybrominated Biphenyls 0.1%
Polybrominated Diphenyl Ethers 0.1%
Cadmium 0.01%

Pangolin has taken reasonable steps to confirmlisugstatements regarding the absence of theatest substances and maintains a full

audit trail of relevant documentation to suppois.th

Description QM2000 LASER CONTROLLER RoHS Compliant: Yes
Manufacturer/Brand Name PANGOLIN

Manufacturer Part No. QM2000

Date June 30, 2006

y A .{:I
by 'y W .
I/ j.f s

William R. Benner, Jr.
President



