Ethernet

Part 3: Connecting the Laser to Your Computer

All Full Spectrum Laser Systems are designed to be used with either 32 or 64 bit versions of
Windows 7 Full Spectrum Laser recommends a system with the following minimum
specifications:

Intel®Coret or AMD Athlomt Il processor
Microsoft®wWindows®7 64-bit with Service Pack 1
6GB of RAM

The Hobby Advanced can connect to your computer via either Ethernet or USB (but not both
simultaneously. Full Spectrum includes an Ethernet cable in the laser amtessand
recommends the use of Ethernet cables as USB is more prone to electrical interference

Your laser must be connected to your computer in ordedd@nloadjobs. The laser can store
jobs in its onboard memory while powered, however loss of powiroause stored jobs to be
lost. If you purchase and install a mi&D card, you can download jobs to your laser and run
them without a computer attached (however you will not be able to alter the job settings from
the laser control panelBecause an Sard is not volatile memory, jobs are stored between
power cycles.

Notes:

91 If your laser is located more than 6ft from your computer, you will need to use the
Ethernet connection.

1 Connecting via Ethernet while the power is on requires you to power cgaie y
machine in order to obtain an IP address.



Part 4: Installing the Full Spectrum RetinaEngrave3D Software and Drivers

Overview

RetinaEngrave 3D is titembinationprint driverand control softwarghat communicates with,
downloads jobs to and conifs thelaser systemlt is available otthe Full Spectrundownloads
page. Your username and password can be found on the information sheet includegbuwiith
f | a&dedariednstallation is quick and eagyst download the latest software package,
extract the .zip file, run the executable installer and follow thesoneen prompts.

RetinaEngrave3D Installation Procedure
1. Follow the instructions on the included software download sheep to login and
download the latest version of RetinaEngrave (.zijhiarcof several files)
2. 9EGNYI OG GKS Ayadlttl dAazy SES RenndEdgtag3m O dzNN
4329122exe 0 G2 | F2f RSNJ 2F &2dzNJ OK2AOS
3. Run the executabl Make sure to allow access to the internet and allow the program to
make changet the hard drive

4 Setup - RetinaEngrave3D S

Welcome to the RetinaEngrave3D

2 il Crortriim Setup wizard
e ~ [ — [}

This will install RetinaEngrave3D 4. 193.52412 on your
computer.

Itis recommended that you dose all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

r:

k [ Next> | [ Ccancel

4. Follow the onscreen instructions:



5. Read and agree to the software license agreement:

Y = [

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

END-USER LICENSE AGREEMENT FOR RetinaEngrave3D -

BY INSTALLING THIS BETA VERSION YOU WAIVE YOUR RIGHT TO PHONE AND l:l
EMAIL SUPPORT REGARDING THIS PRODUCT. SUPPORT IS AVAILABLE FOR
OFFICIAL RELEASES ONLY.

IMPORTANT PLEASE READ THE TERMS AND CONDITIONS OF THIS LICENSE
AGREEMENT CAREFULLY BEFORE CONTINUING WITH THIS PROGRAM INSTALL:

Full Spectrum Lasers End-User License Agreement ("EULA") is a legal agreement
between you (either an individual or a single entity) and Full Spectrum Laser. for  ~

@ I accept the agreement
(") I do not accept the agreement

[ <Back [ Next> ] [ cancel |

6. Select a destination folder for the program and its components

S )

Select Destination Location
Where should RetinaEngrave3D be installed?

l Setup will install RetinaEngrave3D into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.
Browse...

At least 1.0 MB of free disk space is required.

[ <Back | Next> | [ cancel |




7. Select the type of installation you would likeneFull Installationis recommended.

[ —

Select Components
Which components should be installed?

Select the components you want to install; dear the components you do not want to
i install. Click Next when you are ready to continue.

|Fullinstallation =
RetinaEngrave Application 5.3MB
RetinaEngrave Direct Print Driver: Add Printer (Windows 7/Vista Only)

Stellaris USB Drivers (ProLF Only) 0.6 MB

XMOS USB Drivers {Hobby Only)

Current selection requires at least 8.3 MB of disk space.

| <Back | mNext> | | cancel




8. The installation can take several minutes to complete. Once it is finished you will be
able to open RetinaEngrave and make simple designs or start printing to the software
directly from other applications.
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RetinaEngrave3D and Network Connectiv ity

Please note that in order for your laser to connect to RetinaEngrave3D, RetinaEmyrstve

have networking privileges. You may have to modify the permissions of RE3D in your antivirus
software and/or your Windows security settings to give it explieithpission to access the

network and internet.



Ethernet

Part 5: Control Panel Interface

Overview

YourHobby Laser system is powered by our advanced 3D PRO controller, which can perform
basic functions (alignment and test) without requiring a PC connection. atgtallof a

microSD card will allow you fmermanentlystore jobscreated in our RetinaEngrave software

on your laser and thus free up your PC for more important tl&éées surfing the internet).

Once you have prepared a job in RetinaEngrawe,can starr the job immediately or download

the job to the onboard memory of thiaser.To run a downloadefbb, there is an additional

step ofloading KS 2206 Ay G(GKS O2 YIHBEAS& K $hBBacALBigzNE 0 ST
LCD touch panel:

1. Press theMode Séectbutton (FS/Z untiitheah 59 FA St R

2. ¢KS {9[9/¢Lhb FASEtR akKz2dzZ R NBI
job file you loaded.

3. Press the Start/Cancel button (button 6) to load the job.

4. Press the Start/Cancel button again tarthe job.

aCCeé o

NEBI Ra
R GFAf Syl Y

The LCD touch panel also allows you to control the basic functions of your laser without
needing to connect a PC. This is very convenient during alignment and testing procedures.

Notes:

1 Ifthe laser system does not find a DHCP server whibting, it will assign itself an IP
address. This address is displayed on the screen after ibetselfassigned IP does
not change between power cycles.
1 The panel uses capacitive sensing which requires contact with skin to operate.
1 The panel is quite swsitive and can often sense changes through thin fabrics (a cotton
shirt). Please take note of this and avoid leaning on the panel during maintenance.
f The control panel interface ismodael 8 SR YSI yAy3 GKIG SIOK o
depends on the currentkgelected mode.



Panel and Display
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Figurel ¢ Control Panel

The LCD screen has two lines and gives operations information in four fields:

1 TheSELECTICiId is located on the top line and gives information on the current
operaton mode of the laser

1 TheMODEfield is located on the far left of the lower line and tells the operator the
current mode

1 ThePOWERield displays the laser power on a scale «<#35. During a job you can
adjust from 0255 on the fly using the up and dovanrows. It is located to the right of
the MODE field.

1 TheADDRESEeId displays the last 3 digits of the IP address with a character prefix. A
prefix of Ameans that the laser did not find a DHCP server on its network and self
assigned an IP addres. Th@refix means the laser found a DHCP server.

 ThePOWER A Sf R RAALI | @& O KIOEE T2 OldxNSS/ViG £ ASya
Sometimes this field will displaylInA even when the tube is off) general, anything
lessthan 2mA is considered off.

Button Functions

Panel function buttons are numberedalstarting from the left. Jog buttons (arrow pad)
O2yiAydzS (KS ydzYoSNAY3a FNRBY 1 &d0GFNILIAY3a 4G wmH
Typically the icons on the top line are active during Fast X{fVimfe 0). The icons on the

bottom are typically active duringlignment(Mode 2).



During Setup
1. FS/Z(Mode Select)
a. Toggles between modes
b. Fast XY Jog (Mode-8)Slow XY Jog (Mode-2)Alignment(Mode 2)->File
Select (Mode3) -> Factory Reset (Mod§
2. Lod/Unlock
a. Locks or unlocks thérive motors System cannot jog or test fire while
unlocked but laser head can be positioned by hand.
3. Home
a. Ifin Fast XY (Mode 0) or Slow XY (Mode 1) the machine will home itself and
remember the position.
4. Return/Test Fire
a. In Fast XY (Mode 0) or Slow XY (Mode 1) the laser will move to the previously
savedjob start position
b. InAlignment(Mode 2) this button fires a sheduration pulse designed to
mark thermal paper.
5. RunPerimeter
a. In Fast XY (Mode 0) the bounding perintatéthe job will be shown quickly
(RetinaEngrave software must be started/loaded with a job for this function to
be active).
b. In Slow XY (Mode 1) the bounding perimetethaf job will be shown slowly.
6. Start/Cancel
a. In any menu mode (File Select or FagtBeset) this button will select the
option displayed in the SELECTION field.
b. Cancels a move operation (homiragitofocus or a running job
In Fast/Slow XY, with the laser UNLOCKED, this fires a-piglier test pulse.
d. In Fast/Slow XY, pressing thidtbn after the laser homes will rapidly move
the head to the upper left corner of the workspace.
7. Jog Buttons (4)
a. In Fastor Slow XY (Modes 0 and 1), the buttons move the laser head left/right
and front/back.
b. InFile Select (Mod8) the up and down buttonscroll through the loaded jobs.

o

During a Job
1. Only theLock/Unlock and Cancelbuttons function.All otherfunction buttons are
disabled.

a. LockMUnlockpauses/resumes the job.
b. Cancekancels the job.
2. Up/Down Jog buttons allow you to adjust the job power dweffly. Scale is from 0 (no
power) to 255 (full power).



%K%

Modes
Fast XY Jog (Mode @hd Slow XY Jog (Mode 1)

Use the jog buttons to move the laser head. Press the home button to index the laser head
Alignment (Mode 2)

Use this mode during tube testing andrror alignment. The test fire button fires a shert
duration laser pulse that will mark thermal papbise the jog buttons while the motors are
locked to jog the head. Unlock the motors to move the head by hand. The test fire function is
enabled while tle motors are unlocked. The test pulse will not fire with the magnetic safety
interlock open.

File Select (Mode 3)

Navigate throughbinjob files that are loaded on a microSD card (not included). Use the up and
down jog buttons to scroll through the lishd press theStart button to load the job. Press the
Startbutton a second time to run the job.

Factory Reset Mode (Mode 4)

pu
puf
Z
&
Q)¢

'34S GKAA&A Y2RS (2 NXaSi GKS tfFraSNna Lt |
assign a static IP but can no longengect.

Notes:

1 The Hobby Laser controller has 2 hard stops and 2 soft stops on the limits of the axes.
Soft stops prevent the motion system from attempting to move beyond its mechanical
limits, but require a reference in order to worlhid lasermust be homed in order for
the soft stops to function properly.



Part 6: RetinaEngrave3D Pro Activation



Overview

If you are a new customer, yofirl & SNR & O2 y (i N2 f n 8OhotIempbrary & KA LILIS R
usageauthorization If you are an existing customehjs information will apply if you update

your softwara after the update you will have 80 hours to activate your cdiae 80 hours

are only countedvhile the laser iSON During the temporary usage perigdu must connect

your laser to your PC while & connected tdhe internet and validate your card. Control card
activation is a ongime processThissection will walk you through the validation process.

Validation Walkthrough for New Customers
1. Connect your laser to your computer (either directlyower the network).

Make sure that your PC has a working internet connection.

Turn on your laser.

Start RetinaEngrave.

RetinaEngrave will automatically attempt to connect to your laser. Alternately, you

can manually select or enter its IP address.

6. Once thelaser has successfully connectedRetinaEngrava popup will appear
informing you that your card is temporarily activated, the amount of hours remaining
and will ask you to validate your card.

a s WD

RetinaEngrave3D Activation Close Window

Cnline

This RetinaEngrave3D Card must be verified for use beyond
the grace period (80 hours of machine on-time).
Verification is a one-time process that requires the name
and email used when ordering.

Continue?

Code: 74

Continue ->

Figure2 - RetinaEngrave3D Activain Popup

7. Clickd / 2 y (i é¢ piziteed to the validation information screen.



8. Fill outthe fields on the validation screemith the requested information. This
information should match or be close to the information you supplied with your
order. If it is ot, we may need to request clarification from ydtields with & are

required.
a. Your order numberdptional;3 or 9 digits, emailed to you from
GoogleCheckourt).
b. Contact person/company (first and last name).
c. Contact emai(this should be one that is regula checked)

d. Comments fielddptional;you can use this to provide extra information, such
as a phone number). Anything you enter into this field will be attached to the
record in our database and will be viewed when we process your validation.
This fields also used for communications during the validation process.

RetinaEngrave3D Activation Close Window

Hobby 20x12: Not Activated Key: 2794-24923

Serial: 3034-1148-04

*Email Order Number(optional)
*First Name Comment (optional)
*Last Name

Figure3 - RetinaEngrave3D Validation Form

9. hyOS &2dz KIS SYGiSNBR (GKS AYyT2NX¥I(A2Y>
10. The information will be sent to us for comparison against your order in

K A



RetinaEngrave3D Activation Close Window

Your Activation Information was received
successfully.

You may continue to use your laser while your
record is confirmed. Once confirmed, your laser will
be activated automatically when connected to
Retina Engrave with an active internet connection.

Figure4 - Validation Information Receipt Acknowledgment

11. Once your information has been received, you will see the popgimres .

12. Once we have verified your information, we will update the relcio the database.

13. The next time your laser is connected to RetinaEngrave and the Internet, it will
retrieve the updated record info and your card will be activated.

Validation Walkthrough for Existing Customers (  software upgrade)

1. Downloadthe latest vesion ofRetinaEngrave and extract the .zip archiveat
location on your PC.

2. ,2dz YIe 2NJYlIe& y203 0S5 NXBI dzx NggRhe@@racerd JR| S
folder and read any documents (Text, PDF, Word) found there for installation
information. Followthose instructions first (load firmwares using yaurrent version
of RE3D).

3. Run the RetinaEngrave executable installer.

4. Follow the steps in the previous sectiofalidation Walkthroughfor New Customers

Offlin e Validation Procedure
1. If you are unable to connect to your laser and thiernet at the same time you will
need to perform the following steps to activate your unit.
2. Connect your PC to your laser via Ethernet.
3. Start RetinaEngrave3hd ensure that you ha a connection with your unit.
4 bl @gA3IL 4GS G2 GKS 1StLI YSydzm FyR aStSod a/
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Connect your PC to the internet and log inytmir email account.

Attach the laser profile file to a new email and send to

activation@fullspectrumlaser.com

9. We will verify that your information matches the purchase, or send you an email if we
needmore information.

10. Once your profile has been verified, we will email you an activated profile.

11. Download the activated profile.

12. Start RetinaEngrave.

13. You can drag the activated profile into the workspace, or use the Help aignud h LIS y
t NEFAES CNRBY CAfS¢d

14. You laser is now activated.

PALAYS yEGAILGS G2 GKS 18tL YSydzsE |y
N
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;& Full Spectrum Laser RetinaEngrave3D 4.338 -
File Hobby20x12 Tabs | Help Inch  Current Position: 0 o # Move To 1] 4]
& * 2 (%  Offiine Activation 0 Save Profile To File ] Raster M

— Open Profile From File
_/ Raster Engrave| \ec Software Updates

Q |Ab:'|m: "1 71 | I r71T T T T
i ] ‘ | |

Create Profile Offline

Figure5 - Help Menu for Offline Activation


mailto:activation@fullspectrumlaser.com

Validation Incomplete z More Information Required

If the information that you supplieduring the activation process de not match any of our
records,we will update your status and the next time that you open RetinaEngrave3D a
popup FigurelQ) will appear notifying you that more/corrected information is required.

RetinaEngrave3D Activation | X |

Certain activation information was incorrect or not
supplied. Please correct and resend.

Continue -»

Figure6 - Incomplete Validation Popup

1. Pressingt / 2y GBé&/ dsBAE € G+ 1S @ 2 dFigums) thakydu S € A RI G A :

submitted, with the information you supplied pqopulated.

2. ¢KS da/ 2YYSyiGé FASER A& dza Gadd csusiyghod 8taffy dzy A O

We use it to provide clarification on the reasons for requesting more datgal info.

3. .aSR 2y GKS FTSSRolO1 FNRY 2dzNJ adl F¥X dzLJF

' OGADIGAR2YE D

4. If the update was successful, the popug-igure? will appear. If you attempted to
re-submit without updating your infor@tion, you will receive an error message.

5. Once we have received and verified your information, we will update your record and
your laser will be activated the next time that it is connected to your PC and the
internet.

Notes:



91 If you experience difficuktis or errors with the validation process, please contact
adzZLIL2 NI GALF SYFAf FyR AyOf dzRS @2dzNJ dzy A G Q3
possible).

RetinaEngrave3D Activation ‘ X |

Updated Information Successfully

Figure7 - Information Update Successful Popup
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Part 8: Software Interface

Overview

RetinaEngrave3D is tltembinationcontrol software electronicsand print driver that allows

you to create jobs and download them to your laser system. The full control package for your
laser has four parts:

RetinaEngrave3D print driver
RetinaEngrave3D job software

FSL LCOapacitive Touc@ontrol Panel
RetinaEngrave3D PRO laser controller

= =4 =4 =4

A typical job starts with the creation of a design in your favored software. Once you are

Al GAATASR GAGK @2dzNJ 62N] X 2LISy wS {dalegygt 9y IANI @S
{ St SO0 GUKS JBHAFESNREDINNMKYEH S5NAISNES YI 1S ad
Aa y20 FAGAY3IA Fye gl NyAy3ada (GKSy Ot A0l 2y GKS
RetinaEngrave and will appear in the RetinaEngrave software under the currently selected

mode tab. Now yoare able to review your design, make adjustments and choose the laser

settings for running the job. You can start the job immediately or download the job to the

onboard memory of the RetinaEngrave controller (if you have installed a microSD card). To

runk R2gyf 21 RSR 220X GKSNB A& Iy FRRAGAZ2YIE a
YSY2NE 0ST2NB LIN®ausiAgyhe LGDIoRch ganet. KA & A a

RetinaEngrave is a powerful program with an easy to use interface. It features standard
keyboard shacuts, which come in especially handy if you have a wireless wkayrboard.

Notes:

9 The software instructions in this manual are currentV@&rsion 4339

1 Hovering the pointer over any button will give you its name and shortcut key.

1 RetinaEngrave, likihe laser itself, is modbased. Please note the type of job you
wish to run (Engraving, Cutting, Design, etc) is determined by the cursaidgted
tab above the Job View.

1 The control panel determines important job settings and allows you to moveates |
head. Keep in mind that each section of the control panel only applies to its
corresponding Job View tab (eg Vector Properties only affect the job in the Vector Cut
tab.



Using RetinaEngrave

General Usage
Open RetinaEngraviey double-clicking thedesktopicon or selectingit from the program
menu.

The program must be open at the time of printing from your design software in order to
capture the print streamAlternately, you can print to an XPS print file while RetinaEngrave is
not running and open this XPS file at a later time to print

The first time that you open RetinaEngrave, you will be asked to select your laser from a
popup menu. It igxtremelyimportant that you choose the correct las&eneration 5
Hobby 20x12. Choofg the wrong laser will cause communication errors anddasertube

will fire continuouslyL ¥ & 2dz St SO0 (GKS gNRy3 fFaSNE dzaS

[FaSNE (2 aStSO0 (GKS LINRBLISNI dzy A i @

If the connection dialog (lower left of RetinaEngrave)vehithe laser as disconnected, make
sure the Ethernet cable is plugged in and power cycle the laser. If there is still a connection
issue, go to the laser menu and manually enter the IP Address displayed on the control panel
after boot.

Print from any applecation and select th&full Spectrum Engineering Driveas the printer

Vectormode will only capture Vector output. Vector mode has been tested with many
different vector programssuch as CorelDraw X5, AutoC&d4 2 Inkscape, Adobe lllustrator
Draftsightand moreas shown in our demo videos. However, if you have problems vector
printing to RetinaEngravieuse CorelDraw5 Read the tips oour forumsfor how to import
most file types such as DXF file® CorelDrawRastermodeshould print from any program.

Select the Mode talx; VectorCutor Raster Engrave

Click on the mode tab that corresponds to the type of job you would like to perform. For
engraving, keep in mind thangraved areas should be black. For cutting, colors (Blk, Red,
Grn, Blue, Magenta, Cyan, Yellow) correspond to individual paths and settings. Use the
Control Panel to adjust to power and speed of the job.

Press the "Go" button to start cutting

Thisdowrg  Ra GKS 2206 (2 GKS f I as Nm&uttiigiaydei®s Ml NE
the background. Wile every effort is made to efficiently multairead the process, avoid
memoryintensive tasks while cutting because the trajectories are calculated oftythg the
software Also monitor the progress of the cut on the lower right hand corner.



VectorMode

RetinaEngravgenerates vector informatiofrom .xpsfilesdirectly. RetinaEngrave is capable
of recognizing up to 7 layers of vector information based on line color; Cut+Engrave
operations reserve Black for engravidgl. other file types must be opened in their native
application orCorelDraw andent through the Windows prirdialog Alternatively, print to
the "XPS Document Writer" and open the resugtinpswithin RetinaEngrave.

RasterMode

RetinaEngravean openxpsfiles andvarious image format® generate Raster imagésr
engraving HoweverRetinaEngraviandles 1bit bitmaps differently from other formats as it
does not rescale a-tit bitmap. In 1bit mode, 1 pixel = 1/1000 of an inch or 1/500 or 1/250
depending on the selected output resolution. If the pixel is black it inglithe laser,

otherwise it does not fire. -bit bitmaps produce the most predictable output. Other image
formats areopened withbesteffort conversion and wscaling. You can generate your own 1
bit dithered images fograyscaleeffects. Thereis a tutorialon usingAdobe Photoshop to
generate 1bit bitmapsonthe Full Spectrum Lasérums.

Adjust the thresholdto include or exclude portions of the drawing in Rasterode

When workng with a grayscale image, adjuhe threshold up or down to alter which
portions of the image you wish to engrave.

Raster resolution

DPI (Dots Per Inch) is a measure of the pixel density of an engrave. For eXA0@¥,000
DPI corresponds th000left to right sweeps per vertical inadf an imageHigher DPsettings
will engravemore deeplyasthe average laser on timger unit areas higher.Engraving at
250dpi will be 4x faster thatt00pi. We have found that 250DPI works well for most
blockivector engraves and 500DPI works well for image engraving.

Notes:

1 Thejob originin RetinaEngrave is the uppleft of your design.

1 RetinaEngrave does not use a fixed index systaejob originisthe current
position of the laser headwhereverit happens to be. Make sure to position the head
such that your job fits into the workspace and onto your work piece.



Automatic W hite Space Cropping

RetinaEngrave automatically crops white spéam the page.Thisallowsthe use of

programs ke MS Word where you cannot set the exact position of the output easily on the
page. To prevent cropping, drawcaloredrectangle(yellow recommendedaround your
objectsat the desiredoutput size. InRaster Mode use theThresholdbutton to fadebrightly
colored linesInVectorMode, set theRepeatsof the yellow layer to O to ignore this line. In
Figure 7here is ayellow box drawn around the items. When this image is printed, it is
cropped to the yellow box outline and the size is 6.71"x3.48Fduare 8the yellow box is
omitted. The image is cropped to the extents of the rrmmo pixels and produces an image
that is 4.77"x1.22".

This feature is particularly useful when trying to align the drawing on existing material. For
example, if you have 4'x6" wood plaque that you want to engrave, measure the size of the
plague then draw a 4"x6" yellow box this size in your drawing. Put the text inside this box. Set
the position of the laser to the top left hand corner of the wood plaque and pBést and it

will raster the same sizand location on the plaquas you have laid out in the drawing.

[ 1

Figure8 - Outline Cropping
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Figure9 ¢ Standard Cropping



Printing Size

The paper size within the prting optionsmust match the work area of the laser you are
printing to. This is done at time of printing and is independent of the software you are
printing from.RetinaEngrave automatically crops all whitespace from the image so the first

non-white pixelis at position (0,0)n the top left.

On

!

l;éa Printing Preferences

Layout | Paper/Quality | Full Spectrum Laser LLC Driver Cnlor|

Full Spectrum Engineering Driver Advanced Options

@y Full Spectrum Engineering Driver Advanced Document Settings
B\;. Paper/Qutput
e [ETEETEN FSL ProlF Series 48x36 =
=[] Graphic FSL Hobby Series Gend 14:3.5
o Print Quality FS| Hobby Series Gen5 20x12
B'@ Document Opti FSL Professional Series 20x12
- Coler Printir FSL Professional Series 24x18
o Printer Featt FSL ProLF Series 36:24
FSL ProLF Series 48x36
Letter

Figurel0¢FSL Printer DriveWork Area Selection

To Change the Paper Size:

1 SelectPreferencessAdvancedand change the paper size




Description of Major Interface Features
Please note thiacertain advancedeatures require attachment upgrades to the lageotably
Z axis, autofocus and rotary functions)

In this section you will be introduced to the major interface features of RetinaEngrave. We
will go through the interface one line atiiane from left to right and start at the tofFigure
21). Shortcut keys are bracketdfl

The Workspace
The workspace is a preview of your current job.

Line 1
File menu

The File menwllows theuserto open up files to engraveRetinaEngraveupportsdrag and
drop of .xpsfilesfor vector cutting and standard image file typesrip, .jpg, .png, .tiffjor

raster engravingOther file types must be printed to the Full Spectrum Engineering Driver or
saved asxpsdocuments.

The fle menu also allows a user liwad or save a project and settings.

The options sulmenu allows you t@ave your workspace window setwggt the PC to audibly
alert when a job is completed, enable or disable the keyboard shortcuts, load thealeed
project on startup or log outpufior troubleshooting

Laser menu

The Laser menprovides options related to the laser unit configuration and communications.
It will allow you to select the type of laser yate connected tomanually reconnect to the
laser ormanually set the connection IP address.

The Laser menu also allowsyou to save the current job and settingsasa .bin file onto a
MicroD card (when the card isloaded onto the laser).

The laser Card Commands sukenushould only be accessed by direct request and under
supervision of Full Spectrum Laser support staff

Tabs menu

The tabs menallows you to shovthe 3D engrave tab or Control Panel.



Help menu

The help menu offers options to inform you about the version of RetinaEngrave you are using,
an Activation menu (future functionality), and Troubleshooting and Update fields which will
open the FSL website in your default browser.

Current Posiibn

K2ga GKSrrehtlaBsduiiosition from the origin (home; upper right is reset to
0,0 when the laser is homedhe right field is the X coordinate, the left field the Y coordinate.

Move To

Thetext fieldsshow the saved position readdim the controller.The fieldsare editble,
allowing you to move to a manually enter&gtation. Pressing thBlove Tobutton will first
move the laser head to the home switches for reference then rapidly moveetpaosition in
the text boxes.

Press theHome button to move the laser head tihe origin.The laser will measure the
distance it takes to reach themit switches and entethe X and Y values into tiMdove To
fields It will thensetthe Current Positiorboxes to 0,0.

Move Relative

These fieldeommand a movéy the specified amounts along X and Y using the current
position as the originCombine with theHomebutton to move to fixture points or between
fixture points.

Line 2
Open FilgCTRL+0O]

Open compatible filéypes (.xps, .bmp, .set, .Bin
Save ProjecfCTRL+S]

Save your current project and settings aseitfile.
Clear Workspace

Clear the workspace of the current job.

Zoom In[+], Zoom Ouf-], 1:1 Zoom



The zoom buttons control the workspace view of the Engrave and Cut tab%: THeom
button restores the default zoom level.

Home [H]

Move the laser head to the origin (upper right of the work area). The laser should be homed
after startup or RetinaEngrave will present a bounds alarm when you attempt to run a job.
RetinaEngrave has a bdiift bounds checker to make sure that your design fits within the
workspace.

Perimeter [J]

The perimeter function will run the laser head in a box that bounds the limits of your design.
Perimeter Steps [P]

Eachbutton presssteps througlone side of the pefineter bounding box.

Laser Head Positioninghdvanced Usels

The default job origin is located at the upper left of your design (0,0 in the workspade)
referenced from thecurrentlocation of the laser head in the work envelogéhe Laser Head
Positionirg button opens a dialog bdkat allows you to change the default job origin
between the center of the job or the upper 4 radio buttons in top menu divisiorifhe
lower division of the Laser Head Positioning dialog box contaiadi® buttons that dow you
to previewjob perimeter positions (you cannot set them as work origidgep in mind that
the job originsetting isreset to default when RetinaEngrave is clased

Estimate Job Time

This button calculates the job time based on the current spetiihg)s. The resulting
estimate can be found in the lower right hand corner of RetinaEngrave.

Test Fire [F] and Test Fire Duration field

Pressing this button causes the tube to fire for the amount of time (in milliseconds) listed in
the duration field. Dedult value is 5.0ms this works well for marking thermal paper without
burning through. Remember to close the lid or the tube will not fire.

RotaryEngrave Tab
Displays the 3D engrave tab.

Start Job [G]



Press theSart button to start the jobwith the current settings The job origin is by default
located at the upper left of your desigmmd is indexed from the current location of the laser
head. For example, if you are vector cutting a 3in square, the laser will fire and move 3in to
the right, then 3in forvard (down), then 3in left and finally 3in up back to the starting position
of the laser head.

TheStartbutton will be grayed out and not selectable whenever kager is disconnected.
Pause [SPACEBAR]

Pressing the space key will pause anepapsethe in-progress job.

Cancel

Immediately ends the iprogress job and returns to the job origin.

Mode-select menu

This dropdown menu allows you to select between several modrasterand Vectormodes
open their respective tabfaster then Vectowill first runthe job in the raster tab (black
pixels) and then run the job in the vector tab.

The 8nulate Vectormodes create a redot overlay in the workspace that follows the path of
your vector lines at some multiple of the currently selected speed (eg 1009 sp€e5x runs
at equivalent of 50% speed).

Resolution menu
Drop-down menu where you can select the DPI of the current@aly used in Raster mode.

Control Panel
The control panel containsgections:Jog Raster Propertiesimport Options, Source Image
Info andVectorLayers

TheJogsection allows you to move the laser head using either the buttons or the keyboard
arrow keys. Selecting the slow jog checkbox jogs the motion system at half of normal speed.
The Lock/Unlock button allows you to unlock thetors to move the laser head by hand

the motors must be locked in order to run a job or jog.

TheRaster Propertiesection allows you to set the power and speed of a raster job, as well as
the B/W threshold for a grayscale image.

Import Optionsallow youto set conditions under which the print stream from Windows is
captured. Ignoring raster data is useful if you are working with large or complex files and only
causes RetinaEngrave to only render outlines of filled sections. Ignoring vector data is useful



when engraving images. Ignoring thin vectors will ignore small lines within a factor set by the
tolerance field.

TheVector Layersection contrad the layer order, speed, power and number of repeats for
each layer. As discussed in Beneral Usagsub-section, vector layers are based on one of 7
colors. TheContained Objects Firstheckbox determines the order of cutting within a
particular layer.



Workspace Control Panel

Menu Line (1)

Command £ Full Spectrum Laser RetinaEngrave3D 4.339 - Direct Print (3.372 seconds) - a
File Hobby20x12 Tabs Help Inch  Current Position: |0 ] 7 NoveTo [0 o » MoveRelative [ 0 | 0
Buttons (2) Li ) - ':.-"{ "{ 'l!-"l{ _ ﬁé & il 7 # soms (O rﬂ Vector Mode: - @  500x500dpi &
Raster Engrave’ Vector Cut| Design View \ = |Control Panel

Mode Tabs

Source Image Info
o " B/W Threshold | 165 |  Width: 1540px (3.08")
3.635", 1.965 Height: 389px (0.76")

.‘ = i - \ T T T T T . I ! [ Slow Jog
| (i -]
Raster Properties Impart Options
Raster Power % 100 | [ Ignore Raster
[ Ignore All Vector
[ Ignore Thin Vecter
Raster Speed % 100 | [ Tolerance 0.1
DPI: 500x300
Left Button H(0.776" son
. Vactor Layers

Panel (4) L W: 3.077“ Order  Speed Power Passes  Polyfines
1 E| 1coE|‘ 1EGE|| 1 E| % ‘

Vector Current %

100
b Creste Timeline| @ "™ ||| contol Panel | Fobby 20x12
Connected 192.168.0.31 Not Homed | vactor: Polylines: 16, Points: 1221, Max X: 3.08", Max Y: 0.78" Raster: Converted image (resized): 3.08" W x 0.78" H; Estimated Job:  00:00:00

Figurell- RetinaEngrave3D Interface



Customizing the Interface

The user interface for RetinaEngrave3D is built around severatatdimg to functionality

(Raster Engrave, Vector Cut, etc). These tabs can be dragged to change their order or location
in the program window. You can organize your workspace using thesszgdunction Figure

12) or leave theab dialog window floatingThe autesize function will snap the dragged tab

to a preset location in the program window. The default tab location is reached by dragging to
the center of the autesize overlayKeep in mind that th&tart button will alwaysstart a job

using the data in the active tab.

\;ﬁ Full Spectrum Laser RetinaEngrave3D v4.2 - Direct Print (0.876 seconds)

File Gen5Hobby Tabs Help Current Position: -22.62¢ -32.308 Move To ] o Move Relative

ﬁHf TRXKR é:: () ¥ some p D [ Raster Mode - @  250x250dpi

Raster Engrave Dl
T T 1 T T T I T 1 T T T T T T T T T T T I T T T T

([ Fill brush
UeD® “

| |

-

No Connection .. (Cannect| Homed | Vector: Polylines: 4, Points: 20, Max X: 253", Max Y: 247" Raster: Converted image (resized): 2.54" W x 248" H;

Figurel2 - Customizing theRetinaEngrave3interface



Part 9: Engraving

Overview

Your Full Spectrum Laser Hobby Advanced Laser System has several advanced functions that
make it e@sy to bring your designs from your PC into the real wéidjraving is the process

by which complex designs are etched into a work piece or a work piece is marked using an
additive coating such as ThermarkeEngraving can range from a simple surface mark all the

way through deep material removal. Engraving is differentiated from cutting in that cutting is
the process of burning a closed contour completely through a work pigemost common
typeofengrak y3 Aa (y26y & aqwlkadSNI 9yaINI gAy3Ié 2N
individual pulses corresponding to pixels in an image. When the laser is operating in raster
mode the head moves rapidly from left to right and slowly top to bottom, engraving your

image pixel by pixel and line by lindou can also engrave images in vector mode (Part 9), by
setting the power such that you score the work piedgéhout cutting through.

Engraving works with both vector and pblelsed source files, allowing you to eage
anything from a simple block logo all the way through higéolution photographs. The
proceeding sections will introduce you ¢émgraving with RetinaEngrave3D



Raster Engrave Tab

Select thigab before hitting theStart button to Raster Engraventy If your image looks cut

off or cropped, be sure to readart 7:Working with Projects Largerthan 31 G2 f S+ Ny
how to changethe paper size in yourrpgram. Please refer tbigure21 for a visual

representation of the Rasr Engrave interface.

Left Button Panel (Top to Bottom)
Rotate Image 90 Degrees

Each button press will rotate the image 90 degree clockwise.

Mirror Image Vertically

Mirrors the current image about a vertical centerline.

Mirror Image Horizontally

Mirrors the current image about a horizontal centerline.

Invert Image

Reverses the black and white pixels of the image. Useful for engraving on coated materials.

Trim Whitespace

Use thisbutton to automaticallyremove additional whitespace in the image after udtimg
Thresholdslider.Usage of this button is not recommendeédstead adjustyour designin its
native drawingsoftwareto remove items you don't want to show up on the output before
printing. RetinaEngrave automatically removes whitespace for altzeom pixels

No Dither

WhenNo Ditheris selected, RetinaEngrave will use the threshold slider value to compute a
grayscale cutoff. Any grays below the threshold will be blackeaydabove will be white.

Simple Dither

Dithering a color or grayscalienagewill produce a pattern of black pixels thapproximates
the original gradients. Dithering applies a computed dot density of on/off pigdlse image
to create a grayscale effedthe quality of thalithered imagepreview in the workspace often
looks poat however, the actual output engrave quality will be much higlizithered images
simulate true grayscaley averaging pixel densitg achieve an optical effect closely
approximating the original imag&electing this buttoimas no effect on images thatel-bit
or black/white already.



Halftone Dither

Like theSimple Ditherbutton, this button dithers the image in the workspace but uses a
different algorithm. Certain images and work materials will often respond better to one
algorithm or another.

Scalernage

TheScaledropdown allows you to scale a design before engraving. Set the scale factor in the
field and apply it using the set scale button.

Raster Properties and Import Options (Control Panel)
Raster Power %

This field and slider allow you to gk firing current & a percentage of the maximum as set
in the configuration fileLaser tubefiave a minimunactivationcurrent, stting this valugoo
low will result in the laser not firingkeep this in mind when setting power below 10%.

Raster Speed %

Set the engravingspeedas a percentage of the maximum. Maximum speed is set in the
config.xmlffile. The raster routine in v4 is optimized so it only rasters wdritespace and
minimizes the acceleration distance. If you set the speed % very low suchtlasnlfte

laser head does not need much acceleration distance. Total time to engrave = (acceleration
time + raster time). Since acceleration time is also lower the total time is not linearly related
to the speed %. However, the energy/heat applied te thaterial is linear according to the
speed %. For deeper engraving use a slower speed.

Black/White Threshold

Adjust this slider to fade in or fade out portions of any image that is not black/white. Your
computer graphics card must be fast enough to teseslider in reatime to see the updates.
This has no effect ontit bitmaps or black and white images. If you have a computer with a
slow graphics card, set the threshold using the textbox and enter the values manually.

IgnoreAll Vector

Checking tis box will only import raster data and ignore vector data. When processing a
print job, RetinaEngrave attempts to sort all the vectors for the fastest cut tirAedrawing
containingmillions of points or vectorwill take up a large amount of memory &@&PU which
can cause a major slowdown in performanigmnoring the vector data widlsoallow faster
print jobs if only raster is required.



DPI Selection

Full Spectruniaserecommends settings of 250x250dpi for most applicatjaest assmall

as 4t can beengravedat 500dpi with excellent readabilitif.ypically, 1008pi isonly used
special caseS hedpi setting also affects thdelivered power density, as higher dpi settings
correspond to digher number of pulses per square inch. It is also impot@mnote that due

to the focused beam spot size (0.002D05in) there will be pixel overlap at higher dpi
settings. This leads to a blending effect in the overlapped areas, which will lead to a darker
engrave result on particular materials (woods).

The dpi settings affecthe print processing resolution. The maximum printing resolution is set
in the configurationfile and displayed in the control panigl the Source Image Infbox. The
final resolution is set to the maximum of tleenfigurationfile setting and thedpi selected

from the dropdownmenu The default setting is 25ipi. By selecting 1000dpi before printing,
the laser will import at 250dpi then upscadlee imageusinga bi-cubic interpolatia to

1000dpi.

RetinaEngrave stores tls®urceimage inmemory and converts it to grayscdiefore
dithering. Due to the largaumber of pixels in a 10@piimage(1 million pixels per square
inch) your computer may run out of memoi@omputers witHess availablenemory should
select 250dpi before printing lmause even at amput resolution of 500dpi the memory
requirements can be high.

Important Note: Positioning When Raster Engraving

When you raster an image, the laser head accelerates to the desired speed over some at the
default job origirt if you are usig a changed origin, for example a center origin, the laser
head will still move to the upper left corner before beginning the job.

Because of thacceleration and deceleration distances, some jobs will require a lin tarffer
the leftandright sidesto avoid crashing the laser head

Getting Better Raster Results

Alaserhastwo states onandoff. Evenyblackpixel or "laser dot" ishe result of the laser

turning on and firing at a particular location. This location is controlled by the input image,
GKAOK OFy 0SS (K2dzZaK{ 2 T The §uestion s Now diEwe giie 2y | YR
RetinaEngravéhe best "map” of these laser dots to accurately represent the original image?

Yoursourceimage is processed several times between sending it to theltMis XPS Image
Writer (printer) and final laser processing of the work pi€ldee first alteration of the source
image occurs when the image is sent from the print stream into RetinaEngrave. If the printer



DPI is set differently from the software DPI, g@irce image must be ugampled to the
native DPI of the laser; egampling is necessary to keep the output imageensiongin
inches) the same as the source image dimensibhsprocesgyenerates new pixels
unfortunately hereare mathematical consaiints on the sampling processit is imperfect.

In order to avoid introduction of error through tgampling, the source image must bé-ait

image. 1bitA Y 38a INB Iy SEFOG aYlFLET | f fThelddsE St a |
results are agsieved by creating/converting a sourgeagein a dedicatededitingprogram

with DPI settings that match the native DPI of the laser (1000dpi).

In the case of non-bit .bompimages (greyscale/color), dimensions are set on import
using the page size in the print driver dialog box. Changing the DPI setuits in a
different number ofpixels in the same spaceithout changing the dimensions of the
image This procedure results in lower output quality that is not true togbarce
image. Multibit imagesthat are not evenly divisible by the native laser DPI
(250/500/1000) should always be direct printed insteadiafgged and droppedand
should ke rastered at the same resolution as they werented. The case studyn the
following section examines the results of various import methods

Source Type Import method Notes
1bit BMP Drag and Drop, File Pixels are divided by laser dpi (1000 for
Open hobby). 1000=1 inch. DPI box changes

DIMENSIONS of output by skipping lines,
Output is always true to source. It is not
recommended to Direct Print-kit images

Color/Greyscale Direct Print Always Direct Print non 1bit images as th
BMP are sampled at a ta proportional to laser
output resolution, resulting in better
quality output. For best output, Raster at
the same DPI as the source image

XPS file containing | Drag and Drop, FHe For best output, Raster at the import DPI
images Open, Direct Print

Tablel - Summary of Best Practices for Image Formats



Case Study: The Effects of Up-scaling Following Direct Print

We have generated a small 50x50 pixel box. In the following illustration, the center box is the
original size. ThisisMiS O LINRA y (i SR almatfrghdWindows PiduretViewes ¢ T
Figurel3isthe actual size of what is generated from Direct Priigurel4is the result of a

Direct Printat 25Qdpi. Observe the rounded edges due to the drastic increase in size.

Figurel3- Direct PrintSource

Figurel4 ¢ Direct Print at 250dpi



If we select 1000dpwithin RetinaEngrave arttien Raster, we get surprising results. The
rightimage inFigurel5is the actual output that is sent to the las@rcluding the anomalies
along tre edge. This is the resultdifect printing from a small source to a large output and
rastering at a much higher DPI than the project was direct printed at (1000 vs 250).

=] DEBUG_ConvertedDPL OUTPUT.bmp - Windows Photo Viewer

File = Print ¥ E-mail Burn * Open ¥

Figurel5¢ 1000dpiOutput from 250dpi Print



In Figurel6we take the corner of the sae project and output it at 500dpnstead of 1000.
The effects are still visible although not as severasasg al00Qdpi output

Figurel6 ¢ 500dpi Output from 250dpi Source



