
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® Coreϰ or AMD Athlonϰ II processor 

Microsoft® Windows® 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 accessories and 

recommends the use of Ethernet cables as USB is more prone to electrical interference. 

 

Your laser must be connected to your computer in order to download jobs. The laser can store 

jobs in its onboard memory while powered, however loss of power will cause stored jobs to be 

lost. If you purchase and install a mini-SD 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 panel). Because an SD card is not volatile memory, jobs are stored between 

power cycles. 

 

Notes: 

¶ If your laser is located more than 6ft from your computer, you will need to use the 

Ethernet connection. 

¶ Connecting via Ethernet while the power is on requires you to power cycle your 

machine in order to obtain an IP address.  



Part 4: Installing  the Full Spectrum RetinaEngrave3D Software and Drivers  
 

Overview  
RetinaEngrave 3D is the combination print driver and control software that communicates with, 

downloads jobs to and controls the laser system. It is available on the Full Spectrum downloads 

page. Your username and password can be found on the information sheet included with your 

ƭŀǎŜǊΩǎ accessories. Installation is quick and easy: just download the latest software package, 

extract the .zip file, run the executable installer and follow the on-screen prompts. 

 

RetinaEngrave3D Installation Procedure  
1. Follow the instructions on the included software download sheep to login and 

download the latest version of RetinaEngrave (.zip archive of several files) 

2. 9ȄǘǊŀŎǘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ŜȄŜŎǳǘŀōƭŜ όŎǳǊǊŜƴǘ ǾŜǊǎƛƻƴ ŀǎ ƻŦ ǘƘƛǎ ǿǊƛǘƛƴƎΥ άRetinaEngrave3D-

4.32.9122.exeέύ ǘƻ ŀ ŦƻƭŘŜǊ ƻŦ ȅƻǳǊ ŎƘƻƛŎŜ 

3. Run the executable. Make sure to allow access to the internet and allow the program to 

make changes to the hard drive 

4. Follow the on-screen instructions: 



5. Read and agree to the software license agreement: 

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

 



 

7. Select the type of installation you would like. The Full Installation is recommended. 

  



 

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. 

 

 

RetinaEngrave3D and Network Connectiv ity  
Please note that in order for your laser to connect to RetinaEngrave3D, RetinaEngrave must 

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 explicit permission to access the 

network and internet.



 

Part 5 : Control Panel Interface
 

Overview  
Your Hobby Laser system is powered by our advanced 3D PRO controller, which can perform 

basic functions (alignment and test) without requiring a PC connection. Installation of a 

microSD card will allow you to permanently store jobs created in our RetinaEngrave software 

on your laser and thus free up your PC for more important tasks (like surfing the internet).  

Once you have prepared a job in RetinaEngrave, you can start the job immediately or download 

the job to the onboard memory of the laser. To run a downloaded job, there is an additional 

step of loading ǘƘŜ Ƨƻō ƛƴ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊΩǎ ƳŜƳƻǊȅ ōŜŦƻǊŜ ǇǊŜǎǎƛƴƎ άƎƻέΦ This is done using the 

LCD touch panel: 

1. Press the Mode Select button (FS/Z) until the ah59 ŦƛŜƭŘ ǊŜŀŘǎ άCCέΦ 

2. ¢ƘŜ {9[9/¢Lhb ŦƛŜƭŘ ǎƘƻǳƭŘ ǊŜŀŘ άŦƛƭŜƴŀƳŜΦōƛƴέΣ ǿƘŜǊŜ άŦƛƭŜƴŀƳŜέ ƛǎ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ 

job file you loaded. 

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

4. Press the Start/Cancel button again to run the job. 

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: 

¶ If the laser system does not find a DHCP server while booting, it will assign itself an IP 

address. This address is displayed on the screen after bootτthe self-assigned IP does 

not change between power cycles. 

¶ The panel uses capacitive sensing which requires contact with skin to operate. 

¶ The panel is quite sensitive and can often sense changes through thin fabrics (a cotton 

shirt). Please take note of this and avoid leaning on the panel during maintenance.  

¶ The control panel interface is mode-ōŀǎŜŘΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ŜŀŎƘ ōǳǘǘƻƴΩǎ ŦǳƴŎǘƛƻƴ 

depends on the currently-selected mode. 

  



 

Panel and Display  

 

Figure 1 ς Control Panel 

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

¶ The SELECTION field is located on the top line and gives information on the current 

operation mode of the laser 

¶ The MODE field is located on the far left of the lower line and tells the operator the 

current mode 

¶ The POWER field displays the laser power on a scale of 0-255. During a job you can 

adjust from 0-255 on the fly using the up and down arrows. It is located to the right of 

the MODE field. 

¶ The ADDRESS field displays the last 3 digits of the IP address with a character prefix. A 

prefix of A means that the laser did not find a DHCP server on its network and self-

assigned an IP addres. The D prefix means the laser found a DHCP server. 

¶ The POWER ŦƛŜƭŘ ŘƛǎǇƭŀȅǎ ǘƘŜ ƭŀǎŜǊ ŎǳǊǊŜƴǘ ƛƴ Ƴ!Σ ƻǊ άLOffέ ŦƻǊ ŎǳǊǊŜƴǘ ƭŜǎǎ ǘƘŀƴ мƳ!Φ 

Sometimes this field will display 1.1mA even when the tube is off; in general, anything 

less than 2mA is considered off. 

 

Button Functions  
Panel function buttons are numbered 1-6 starting from the left. Jog buttons (arrow pad) 

ŎƻƴǘƛƴǳŜ ǘƘŜ ƴǳƳōŜǊƛƴƎ ŦǊƻƳ т ǎǘŀǊǘƛƴƎ ŀǘ мн ƻΩŎƭƻŎƪ ŀƴŘ ŎƻǳƴǘƛƴƎ ǳǇ ŎƻǳƴǘŜǊŎƭƻŎƪǿƛǎŜΦ 

Typically the icons on the top line are active during Fast XY Jog (Mode 0). The icons on the 

bottom are typically active during Alignment (Mode 2). 



 

During Setup  

1. FS/Z (Mode Select) 

a. Toggles between modes 

b. Fast XY Jog (Mode 0) -> Slow XY Jog (Mode 1) -> Alignment (Mode 2) -> File 

Select (Mode 3) -> Factory Reset (Mode 4) 

2. Lock/Unlock 

a. Locks or unlocks the drive motors. System cannot jog or test fire while 

unlocked, but laser head can be positioned by hand. 

3. Home 

a.  If in 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 

saved job start position. 

b. In Alignment (Mode 2) this button fires a short-duration pulse designed to 

mark thermal paper. 

5. Run Perimeter  

a. In Fast XY (Mode 0) the bounding perimeter of the 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 perimeter of the job will be shown slowly.  

6. Start/Cancel 

a. In any menu mode (File Select or Factory Reset) this button will select the 

option displayed in the SELECTION field. 

b. Cancels a move operation (homing, autofocus or a running job). 

c. In Fast/Slow XY, with the laser UNLOCKED, this fires a higher-power test pulse. 

d. In Fast/Slow XY, pressing this button after the laser homes will rapidly move 

the head to the upper left corner of the workspace. 

7. Jog Buttons (4) 

a. In Fast or Slow XY (Modes 0 and 1), the buttons move the laser head left/right 

and front/back. 

b. In File Select (Mode 3) the up and down buttons scroll through the loaded jobs. 

 

During a Job 

1. Only the Lock/Unlock and Cancel buttons function. All other function buttons are 

disabled. 

a. Lock/Unlock pauses/resumes the job. 

b. Cancel cancels the job.  

2. Up/Down Jog buttons allow you to adjust the job power on the fly. Scale is from 0 (no 

power) to 255 (full power).  



 

Modes 
Fast XY Jog (Mode 0) and 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 and mirror alignment. The test fire button fires a short-

duration laser pulse that will mark thermal paper. Use 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 the motors are unlocked. The test pulse will not fire with the magnetic safety 

interlock open. 

File Select (Mode 3) 

Navigate through .bin job files that are loaded on a microSD card (not included). Use the up and 

down jog buttons to scroll through the list and press the Start button to load the job. Press the 

Start button a second time to run the job. 

Factory Reset Mode (Mode 4) 

¦ǎŜ ǘƘƛǎ ƳƻŘŜ ǘƻ ǊŜǎŜǘ ǘƘŜ ƭŀǎŜǊΩǎ Lt ŀŘŘǊŜǎǎ ǎŜǘǘƛƴƎǎ ǘƻ ǘƘŜ ŦŀŎǘƻǊȅ ŘŜŦŀǳƭǘǎΦ ¦ǎŜŦǳƭ ƛŦ ȅƻǳ 

assign a static IP but can no longer connect. 

 

 

 

 

 

 

Notes: 

¶ 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 work: the laser must be homed in order for 

the soft stops to function properly. 

  



 

Part  6: RetinaEngrave3D Pro Activation



 

 

Overview  
If you are a new customer, your ƭŀǎŜǊΩǎ ŎƻƴǘǊƻƭ ŎŀǊŘ ƛǎ ǎƘƛǇǇŜŘ ǿƛǘƘ ŀn 80-hour temporary 

usage authorization. If you are an existing customer, this information will apply if you update 

your softwareτafter the update you will have 80 hours to activate your card. The 80 hours 

are only counted while the laser is ON. During the temporary usage period you must connect 

your laser to your PC while it is connected to the internet and validate your card. Control card 

activation is a one-time process. This section will walk you through the validation process. 

 

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

2. Make sure that your PC has a working internet connection. 

3. Turn on your laser. 

4. Start RetinaEngrave. 

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

can manually select or enter its IP address. 

6. Once the laser has successfully connected to RetinaEngrave a popup will appear 

informing you that your card is temporarily activated, the amount of hours remaining 

and will ask you to validate your card.

 

Figure 2 - RetinaEngrave3D Activation Popup 

7. Click ά/ƻƴǘƛƴǳŜ -Ҕέ to proceed to the validation information screen. 



 

8. Fill out the fields on the validation screen with the requested information. This 

information should match or be close to the information you supplied with your 

order. If it is not, we may need to request clarification from you. Fields with a *  are 

required. 

a. Your order number (optional; 3 or 9 digits, emailed to you from 

GoogleCheckout). 

b. Contact person/company (first and last name). 

c. Contact email (this should be one that is regularly checked) 

d. Comments field (optional; 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 field is also used for communications during the validation process. 

 

Figure 3 - RetinaEngrave3D Validation Form 

9. hƴŎŜ ȅƻǳ ƘŀǾŜ ŜƴǘŜǊŜŘ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴΣ Ƙƛǘ άǎŜƴŘέΦ 

10. The information will be sent to us for comparison against your order info. 

 



 

 

Figure 4 - Validation Information Receipt Acknowledgment 

11. Once your information has been received, you will see the popup in Figure 4 . 

12. Once we have verified your information, we will update the record in 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. Download the latest version of RetinaEngrave and extract the .zip archive to a 

location on your PC. 

2. ¸ƻǳ Ƴŀȅ ƻǊ Ƴŀȅ ƴƻǘ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ǳǇŘŀǘŜ ȅƻǳǊ ƭŀǎŜǊΩǎ ŦƛǊƳǿŀǊŜτopen the extracted 

folder and read any documents (Text, PDF, Word) found there for installation 

information. Follow those instructions first (load firmwares using your current version 

of RE3D). 

3. Run the RetinaEngrave executable installer.  

4. Follow the steps in the previous section: Validation Walkthrough for New Customers 

 

Offlin e Validation Procedure  
1. If you are unable to connect to your laser and the internet 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 RetinaEngrave3D and ensure that you have a connection with your unit. 

4. bŀǾƛƎŀǘŜ ǘƻ ǘƘŜ IŜƭǇ ƳŜƴǳΣ ŀƴŘ ǎŜƭŜŎǘ ά/ǊŜŀǘŜ tǊƻŦƛƭŜ hŦŦƭƛƴŜέ 



 

5. !ƎŀƛƴΣ ƴŀǾƛƎŀǘŜ ǘƻ ǘƘŜ IŜƭǇ ƳŜƴǳΣ ŀƴŘ ǎŜƭŜŎǘ ά{ŀǾŜ tǊƻŦƛƭŜ ǘƻ CƛƭŜέ 

6. /ƘƻƻǎŜ ŀ ƭƻŎŀǘƛƻƴ ǘƻ ǎŀǾŜ ȅƻǳǊ ƭŀǎŜǊΩǎ ǇǊƻŦƛƭŜΦ 

7. Connect your PC to the internet and log in to your email account. 

8. 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 

need more 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 menu -Ҕ άhǇŜƴ 

tǊƻŦƛƭŜ CǊƻƳ CƛƭŜέΦ 

14. Your laser is now activated. 

 

Figure 5 - Help Menu for Offline Activation 

  

mailto:activation@fullspectrumlaser.com


 

Validation Incomplete  ɀ More Information Required  
If the information that you supplied during the activation process does not match any of our 

records, we will update your status and the next time that you open RetinaEngrave3D a 

popup (Figure 10) will appear notifying you that more/corrected information is required. 

1. Pressing ά/ƻƴǘƛƴǳŜ -Ҕέ ǿƛƭƭ ǘŀƪŜ ȅƻǳ ǘƻ ǘƘŜ ǾŀƭƛŘŀǘƛƻƴ ŦƻǊƳ όFigure 3) that you 

submitted, with the information you supplied pre-populated. 
2. ¢ƘŜ ά/ƻƳƳŜƴǘέ ŦƛŜƭŘ ƛǎ ǳǎŜŘ ŦƻǊ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ōŜǘǿŜŜƴ ȅƻu and our support staff. 

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

3. .ŀǎŜŘ ƻƴ ǘƘŜ ŦŜŜŘōŀŎƪ ŦǊƻƳ ƻǳǊ ǎǘŀŦŦΣ ǳǇŘŀǘŜ ǘƘŜ ±ŀƭƛŘŀǘƛƻƴ ŦƻǊƳ ŀƴŘ ŎƭƛŎƪ ά{ŜƴŘ 

!ŎǘƛǾŀǘƛƻƴέΦ 

4. If the update was successful, the popup in Figure 7 will appear. If you attempted to 

re-submit without updating your information, 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: 

Figure 6 - Incomplete Validation Popup 



 

¶ If you experience difficulties or errors with the validation process, please contact 

ǎǳǇǇƻǊǘ Ǿƛŀ ŜƳŀƛƭ ŀƴŘ ƛƴŎƭǳŘŜ ȅƻǳǊ ǳƴƛǘΩǎ ǎŜǊƛŀƭ ƴǳƳōŜǊ ŀƴŘ ȅƻǳǊ ƻǊŘŜǊ ƴǳƳōŜǊ όƛŦ 

possible).  

 

Figure 7 - Information Update Successful Popup 

 

  



 

Part 8: Software Interface  

Overview  
RetinaEngrave3D is the combination control software, electronics and 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 LCD Capacitive Touch Control Panel 

¶ RetinaEngrave3D PRO laser controller 

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

ǎŀǘƛǎŦƛŜŘ ǿƛǘƘ ȅƻǳǊ ǿƻǊƪΣ ƻǇŜƴ wŜǘƛƴŀ9ƴƎǊŀǾŜо5 ǘƘŜƴ ȅƻǳǊ ŘŜǎƛƎƴ ǇǊƻƎǊŀƳΩǎ ǇǊƛƴǘ dialog. 

{ŜƭŜŎǘ ǘƘŜ άCǳƭƭ {ǇŜŎǘǊǳƳ 9ƴƎƛƴŜŜǊƛƴƎ tǊƛƴǘ 5ǊƛǾŜǊέΣ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ ǘƘŜ άtǊŜŦƭƛƎƘǘ /ƘŜŎƪέ ǘŀō 

ƛǎ ƴƻǘ ƎƛǾƛƴƎ ŀƴȅ ǿŀǊƴƛƴƎǎ ǘƘŜƴ ŎƭƛŎƪ ƻƴ ǘƘŜ άtǊƛƴǘέ ōǳǘǘƻƴΦ ¸ƻǳǊ Ƨƻō ƛǎ ǇŀǊǎŜŘ ōȅ 

RetinaEngrave and will appear in the RetinaEngrave software under the currently selected 

mode tab. Now you are 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 

run ŀ ŘƻǿƴƭƻŀŘŜŘ ƧƻōΣ ǘƘŜǊŜ ƛǎ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ǎǘŜǇ ƻŦ ƭƻŀŘƛƴƎ ǘƘŜ Ƨƻō ƛƴ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊΩǎ 

ƳŜƳƻǊȅ ōŜŦƻǊŜ ǇǊŜǎǎƛƴƎ άƎƻέΦ ¢Ƙƛǎ ƛǎ done using the LCD touch panel. 

 

RetinaEngrave is a powerful program with an easy to use interface. It features standard 

keyboard shortcuts, which come in especially handy if you have a wireless micro-keyboard.  

 

 

Notes: 

¶ The software instructions in this manual are current for Version 4.339 

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

¶ RetinaEngrave, like the laser itself, is mode-based. Please note the type of job you 

wish to run (Engraving, Cutting, Design, etc) is determined by the currently-selected 

tab above the Job View. 

¶ The control panel determines important job settings and allows you to move the laser 

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 RetinaEngrave by double-clicking the desktop icon or selecting it from the program 

menu.  

The program must be open at the time of printing from your design software in order to 

capture the print stream. Alternately, 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 is extremely important that you choose the correct laser: Generation 5 

Hobby 20x12έ. Choosing the wrong laser will cause communication errors and the laser tube 

will fire continuously. LŦ ȅƻǳ ǎŜƭŜŎǘ ǘƘŜ ǿǊƻƴƎ ƭŀǎŜǊΣ ǳǎŜ ǘƘŜ [ŀǎŜǊ ƳŜƴǳ ŀƴŘ ǎŜƭŜŎǘ ά/ƘŀƴƎŜ 

[ŀǎŜǊέ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ǇǊƻǇŜǊ ǳƴƛǘΦ 

If the connection dialog (lower left of RetinaEngrave) shows the 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 application and select the άFull Spectrum Engineering Driverέ as the printer 

Vector mode will only capture Vector output. Vector mode has been tested with many 

different vector programs such as CorelDraw X5, AutoCad 2011,Inkscape, Adobe Illustrator, 

Draftsight and more as shown in our demo videos. However, if you have problems vector 

printing to RetinaEngrave, use CorelDraw X5. Read the tips on our forums for how to import 

most file types such as DXF files into CorelDraw. Raster mode should print from any program. 

Select the Mode tab ς Vector Cut or Raster Engrave 

Click on the mode tab that corresponds to the type of job you would like to perform. For 

engraving, keep in mind that engraved 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 

This downlƻŀŘǎ ǘƘŜ Ƨƻō ǘƻ ǘƘŜ ƭŀǎŜǊΩǎ ǘŜƳǇƻǊŀǊȅ ƳŜƳƻǊȅ ŀƴŘ ǎǘŀǊǘǎ ƛǘΦ The cutting happens in 

the background. While every effort is made to efficiently multi-thread the process, avoid 

memory-intensive tasks while cutting because the trajectories are calculated on the fly by the 

software. Also monitor the progress of the cut on the lower right hand corner.  

  



 

Vector Mode 

RetinaEngrave generates vector information from .xps files directly. RetinaEngrave is capable 

of recognizing up to 7 layers of vector information based on line color; Cut+Engrave 

operations reserve Black for engraving. All other file types must be opened in their native 

application or CorelDraw and sent through the Windows print dialog.  Alternatively, print to 

the "XPS Document Writer" and open the resulting .xps within RetinaEngrave. 

Raster Mode 

RetinaEngrave can open .xps files and various image formats to generate Raster images for 

engraving. However, RetinaEngrave handles 1-bit bitmaps differently from other formats as it 

does not rescale a 1-bit bitmap. In 1-bit 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 will fire the laser, 

otherwise it does not fire. 1-bit bitmaps produce the most predictable output. Other image 

formats are opened with best-effort conversion and up-scaling. You can generate your own 1-

bit dithered images for grayscale effects. There is a tutorial on using Adobe Photoshop to 

generate 1-bit bitmaps on the Full Spectrum Laser forums. 

Adjust the threshold to include or exclude portions of the drawing in Raster mode 

When working with a grayscale image, adjust the 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 example, 1000x1000 

DPI corresponds to 1000 left to right sweeps per vertical inch of an image. Higher DPI settings 

will engrave more deeply as the average laser on time per unit area is higher. Engraving at 

250dpi will be 4x faster than 1000dpi. We have found that 250DPI works well for most 

block/vector engraves and 500DPI works well for image engraving. 

 

 

Notes: 

¶ The job origin in RetinaEngrave is the upper-left of your design. 

¶ RetinaEngrave does not use a fixed index system: the job origin is the current 

position of the laser head, wherever it 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 space from the page. This allows the use of 

programs like MS Word where you cannot set the exact position of the output easily on the 

page. To prevent cropping, draw a colored rectangle (yellow recommended) around your 

objects at the desired output size. In Raster Mode, use the Threshold button to fade brightly 

colored lines. In Vector Mode, set the Repeats of the yellow layer to 0 to ignore this line.  In 

Figure 7 there is a yellow box drawn around the items. When this image is printed, it is 

cropped to the yellow box outline and the size is 6.71"x3.48". In Figure 8 the yellow box is 

omitted. The image is cropped to the extents of the non-zero 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 a 4"x6" wood plaque that you want to engrave, measure the size of the 

plaque 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 press Start and it 

will raster the same size and location on the plaque as you have laid out in the drawing. 

 

Figure 8 - Outline Cropping 

 

Figure 9 ς Standard Cropping 

  



 

Printing Size  
The paper size within the printing options must 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 pixel is at position (0,0) in the top left. 

 

 

Figure 10 ςFSL Printer Driver Work Area Selection 

To Change the Paper Size: 

¶ Select Preferences->Advanced and change the paper size. 

  



 

Description of Major Interface Features  
Please note that certain advanced features require attachment upgrades to the laser (notably 

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 at a time from left to right and start at the top (Figure 

21). Shortcut keys are bracketed [] . 

 

The Workspace  

The workspace is a preview of your current job. 

 

Line 1 

File menu 

The File menu allows the user to open up files to engrave.  RetinaEngrave supports drag and 

drop of .xps files for vector cutting and standard image file types (.bmp, .jpg, .png, .tiff) for 

raster engraving. Other file types must be printed to the Full Spectrum Engineering Driver or 

saved as .xps documents.  

The file menu also allows a user to load or save a project and settings. 

The options sub-menu allows you to save your workspace window setup, set the PC to audibly 

alert when a job is completed, enable or disable the keyboard shortcuts, load the last-saved 

project on startup or log output for troubleshooting. 

Laser menu 

The Laser menu provides options related to the laser unit configuration and communications. 

It will allow you to select the type of laser you are connected to, manually reconnect to the 

laser or manually set the connection IP address.  

The Laser menu also allows you to save the current job and settings as a .bin file onto a 

MicroSD card (when the card is loaded onto the laser). 

The laser Card Commands sub-menu should only be accessed by direct request and under 

supervision of Full Spectrum Laser support staff. 

Tabs menu 

The tabs menu allows you to show the 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 Position  

SƘƻǿǎ ǘƘŜ ƭŀǎŜǊΩǎ current absolute position from the origin (home; upper right), it is reset to 

0,0 when the laser is homed. The right field is the X coordinate, the left field the Y coordinate. 

Move To  

The text fields show the saved position read from the controller. The fields are editable, 

allowing you to move to a manually entered location. Pressing the Move To button will first 

move the laser head to the home switches for reference then rapidly move to the position in 

the text boxes. 

Press the Home button to move the laser head to the origin. The laser will measure the 

distance it takes to reach the limit switches and enter the X and Y values into the Move To 

fields. It will then set the Current Position boxes to 0,0. 

Move Relative 

These fields command a move by the specified amounts along X and Y using the current 

position as the origin. Combine with the Home button to move to fixture points or between 

fixture points. 

 

Line 2 

Open File [CTRL+O] 

Open compatible file types (.xps, .bmp, .set, .bin). 

Save Project [CTRL+S] 

Save your current project and settings as a .set file. 

Clear Workspace 

Clear the workspace of the current job. 

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



 

The zoom buttons control the workspace view of the Engrave and Cut tabs. The 1:1 Zoom 

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 built-in 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] 

Each button press steps through one side of the perimeter bounding box. 

Laser Head Positioning (Advanced Users) 

The default job origin is located at the upper left of your design (0,0 in the workspace) and 

referenced from the current location of the laser head in the work envelope. The Laser Head 

Positioning button opens a dialog box that allows you to change the default job origin 

between the center of the job or the upper left (2 radio buttons in top menu division). The 

lower division of the Laser Head Positioning dialog box contains 9 radio buttons that allow you 

to preview job perimeter positions (you cannot set them as work origins). Keep in mind that 

the job origin setting is reset to default when RetinaEngrave is closed. 

Estimate Job Time 

This button calculates the job time based on the current speed settings. 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. Default value is 5.0msτthis works well for marking thermal paper without 

burning through. Remember to close the lid or the tube will not fire. 

Rotary Engrave Tab 

Displays the 3D engrave tab. 

Start Job [G] 



 

Press the Start  button to start the job with the current settings. The job origin is by default 

located at the upper left of your design and 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 forward (down), then 3in left and finally 3in up back to the starting position 

of the laser head. 

The Start button will be grayed out and not selectable whenever the laser is disconnected. 

Pause [SPACEBAR] 

Pressing the space key will pause and up-pause the in-progress job. 

Cancel  

Immediately ends the in-progress job and returns to the job origin. 

Mode-select menu 

This drop-down menu allows you to select between several modes: Raster and Vector modes 

open their respective tabs, Raster then Vector will first run the job in the raster tab (black 

pixels) and then run the job in the vector tab.  

The Simulate Vector modes create a red-dot overlay in the workspace that follows the path of 

your vector lines at some multiple of the currently selected speed (eg 100% speed at 0.5x runs 

at equivalent of 50% speed). 

Resolution menu 

Drop-down menu where you can select the DPI of the current job. Only used in Raster mode. 

Control Panel  

The control panel contains 5 sections: Jog, Raster Properties, Import Options, Source Image 

Info and Vector Layers. 

The Jog section 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 the motors to move the laser head by handτ

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

The Raster Properties section allows you to set the power and speed of a raster job, as well as 

the B/W threshold for a grayscale image.  

Import Options allow you to 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. 

The Vector Layers section controls the layer order, speed, power and number of repeats for 

each layer. As discussed in the General Usage sub-section, vector layers are based on one of 7 

colors. The Contained Objects First checkbox determines the order of cutting within a 

particular layer. 
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Figure 11 - RetinaEngrave3D Interface 



 

Customizing the Interface  

The user interface for RetinaEngrave3D is built around several tabs relating 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 the auto-size function (Figure 

12) or leave the tab dialog window floating. The auto-size 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 auto-size overlay. Keep in mind that the Start button will always start a job 

using the data in the active tab. 

 

 

Figure 12 - Customizing the RetinaEngrave3D Interface 

  



 

Part 9: Engraving  

Overview  
Your Full Spectrum Laser Hobby Advanced Laser System has several advanced functions that 

make it easy to bring your designs from your PC into the real world. Engraving 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 Thermarkϰ. Engraving 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 piece. The most common 

type of engravƛƴƎ ƛǎ ƪƴƻǿƴ ŀǎ άwŀǎǘŜǊ 9ƴƎǊŀǾƛƴƎέ ƻǊ άwŀǎǘŜǊƛƴƎέΣ ōŜŎŀǳǎŜ ǘƘŜ ƭŀǎŜǊ ŦƛǊŜǎ 

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 line. You can also engrave images in vector mode (Part 9), by 

setting the power such that you score the work piece without cutting through. 

Engraving works with both vector and pixel-based source files, allowing you to engrave 

anything from a simple block logo all the way through high-resolution photographs. The 

proceeding sections will introduce you to engraving with RetinaEngrave3D. 

 

 

 

  



 

Raster Engrave Tab 
Select this tab before hitting the Start button to Raster Engrave only If your image looks cut 

off or cropped, be sure to read Part 7: Working with Projects Larger than 8.5έx11έ ǘƻ ƭŜŀǊƴ 

how to change the paper size in your program. Please refer to Figure 21 for a visual 

representation of the Raster 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 this button to automatically remove additional whitespace in the image after using the 

Threshold slider. Usage of this button is not recommended; instead, adjust your design in its 

native drawing software to remove items you don't want to show up on the output before 

printing. RetinaEngrave automatically removes whitespace for all non-zero pixels.  

No Dither 

When No Dither is selected, RetinaEngrave will use the threshold slider value to compute a 

grayscale cutoff. Any grays below the threshold will be black and any above will be white.  

Simple Dither 

Dithering a color or grayscale image will produce a pattern of black pixels that approximates 

the original gradients. Dithering applies a computed dot density of on/off pixels to the image 

to create a grayscale effect. The quality of the dithered image preview in the workspace often 

looks poorτhowever, the actual output engrave quality will be much higher. Dithered images 

simulate true grayscale by averaging pixel density to achieve an optical effect closely 

approximating the original image. Selecting this button has no effect on images that are 1-bit 

or black/white already. 

 



 

Halftone Dither 

Like the Simple Dither button, 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. 

Scale Image 

The Scale dropdown 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 set the firing current as a percentage of the maximum as set 

in the configuration file. Laser tubes have a minimum activation current; setting this value too 

low will result in the laser not firing. Keep this in mind when setting power below 10%. 

Raster Speed % 

Set the engraving speed as a percentage of the maximum. Maximum speed is set in the 

config.xml file. The raster routine in v4 is optimized so it only rasters non-whitespace and 

minimizes the acceleration distance.  If you set the speed % very low such as 1% then the 

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 to the material 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 use the slider in real-time to see the updates.  

This has no effect on 1-bit 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. 

Ignore All Vector 

 Checking this 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 times.  A drawing 

containing millions of points or vectors will take up a large amount of memory and CPU which 

can cause a major slowdown in performance. Ignoring the vector data will also allow faster 

print jobs if only raster is required. 



 

DPI Selection 
Full Spectrum Laser recommends settings of 250x250dpi for most applications; text as small 

as 4pt can be engraved at 500dpi with excellent readability. Typically, 1000dpi is only used 

special cases. The dpi setting also affects the delivered power density, as higher dpi settings 

correspond to a higher number of pulses per square inch. It is also important to note that due 

to the focused beam spot size (0.002-0.005in) 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 affect the print processing resolution. The maximum printing resolution is set 

in the configuration file and displayed in the control panel in the Source Image Info box.  The 

final resolution is set to the maximum of the configuration file setting and the dpi selected 

from the dropdown menu. The default setting is 250dpi. By selecting 1000dpi before printing, 

the laser will import at 250dpi then upscale the image using a bi-cubic interpolation to 

1000dpi. 

RetinaEngrave stores the source image in memory and converts it to grayscale before 

dithering.  Due to the large number of pixels in a 1000dpi image (1 million pixels per square 

inch) your computer may run out of memory. Computers with less available memory should 

select 250dpi before printing because even at an input 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 originτif you are using 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 the acceleration and deceleration distances, some jobs will require a 1in buffer on 

the left and right sides to avoid crashing the laser head.  

 

Getting Better Raster Results  
A laser has two states: on and off.  Every black pixel or "laser dot" is the result of the laser 

turning on and firing at a particular location. This location is controlled by the input image, 

ǿƘƛŎƘ Ŏŀƴ ōŜ ǘƘƻǳƎƘǘ ƻŦ ŀǎ ŀ άƳŀǇέ ƻŦ ƻƴ ŀƴŘ ƻŦŦ ǇƛȄŜƭǎΦ The question is how do we give 

RetinaEngrave the best "map" of these laser dots to accurately represent the original image? 

Your source image is processed several times between sending it to the Windows XPS Image 

Writer (printer) and final laser processing of the work piece. The 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, the source image must be up-sampled to the 

native DPI of the laser; up-sampling is necessary to keep the output image dimensions (in 

inches) the same as the source image dimensions. This process generates new pixels; 

unfortunately there are mathematical constraints on the sampling process so it is imperfect. 

In order to avoid introduction of error through up-sampling, the source image must be a 1-bit 

image. 1-bit ƛƳŀƎŜǎ ŀǊŜ ŀƴ ŜȄŀŎǘ άƳŀǇέΤ ŀƭƭ ǇƛȄŜƭǎ ŀǊŜ ŜƛǘƘŜǊ ƻƴ όōƭŀŎƪύ ƻǊ ƻŦŦ όǿƘƛǘŜύ. The best 

results are achieved by creating/converting a source image in a dedicated editing program 

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

In the case of non 1-bit .bmp images (greyscale/color), dimensions are set on import 

using the page size in the print driver dialog box.  Changing the DPI setting results in a 

different number of pixels in the same space, without changing the dimensions of the 

image.  This procedure results in lower output quality that is not true to the source 

image.  Multi-bit images that are not evenly divisible by the native laser DPI 

(250/500/1000) should always be direct printed instead of dragged and dropped, and 

should be rastered at the same resolution as they were printed. The case study in the 

following section examines the results of various import methods. 

Table 1 - Summary of Best Practices for Image Formats 

  

Source Type Import method Notes 

1bit BMP Drag and Drop, File-

Open 

Pixels are divided by laser dpi (1000 for 

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 1-bit images 

Color/Greyscale 

BMP 

Direct Print Always Direct Print non 1bit images as they 

are sampled at a rate 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 

images 

Drag and Drop, File-

Open, Direct Print 

For best output, Raster at the import DPI 



 

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.  This is diǊŜŎǘ ǇǊƛƴǘŜŘ ǳǎƛƴƎ άIŀƭŦ tŀƎŜέ Ŧormat from Windows Picture Viewer. 

Figure 13 is the actual size of what is generated from Direct Print. Figure 14 is the result of a 

Direct Print at 250dpi. Observe the rounded edges due to the drastic increase in size. 

 

 

Figure 13 - Direct Print Source 

 

 

Figure 14 ς Direct Print at 250dpi 



 

 

If we select 1000dpi within RetinaEngrave and then Raster, we get surprising results.  The 

right image in Figure 15 is the actual output that is sent to the laser, including the anomalies 

along the edge.  This is the result of direct 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). 

 

 

Figure 15 ς 1000dpi Output from 250dpi Print 

  



 

In Figure 16 we take the corner of the same project and output it at 500dpi instead of 1000.  

The effects are still visible although not as severe as using a 1000dpi output. 

 

 

Figure 16 ς 500dpi Output from 250dpi Source 

  


