
Heidelberg Laser Writer 

Quick Reference Sheet 
 

NOTE:  These instructions are intended for reference only, and will not replace the thorough 

training required for proper system operation.  Contact an experienced user or clean room staff 

member with questions or to report a system problem.  

 
SWIPE IN TO THE SYSTEM  

Using your Columbia ID, swipe into the card reader labeled for the Heidelberg.  This will enable 

the system's video monitor.  If you have brought in a previously-unused pattern design - in *.dxf, 

*.cif, or *.bmp format - copy it from your portable storage device into the pattern data / [your 

name] folder on the tool's desk top, creating your personalized folder if necessary.   

 

NOTE:  The maximum addressable area for a single exposure is 30mm X 30mm.  The 

stage is very accurate, however, and larger-area writes can be stitched together from 

separate pattern data files that meet this restriction. 

 

NOTE:  The system writing rate is approximately 5mm2/min.  This is largely 

independent of pattern density, but will vary somewhat with exposure requirements. 

 

LAUNCH THE PG SOFTWARE 

Using the desk-top icon, open the uPG software package.  The tool will initiate a self-test 

sequence and present a "welcome" page when that process is complete.  Select the next option 

from this page. 

 

LOAD YOUR DESIGN 

Click on the "load design" bar at the top of the page and navigate to the location of your pattern 

data file - usually the desk-top folder described earlier.  Double-click the file name to load that 

pattern into system memory.  The tool will next ask that you verify a scaling argument for your 

pattern data.  Unless you've done something unusual in the design, accept the default.  The "load 

design" page will then be updated to display information about the selected pattern, including its 

physical extents (x- and y-dimensions) and a compressed graphic representation of the file.  If the 

pattern described is the one you expect, click next. 

 

SELECT YOUR WRITING OPTIONS 

Working from the top down on the "options" page, first click on the "load substrate" bar.  This 

will drive the sample stage to the front of the tool.  Open the hinged cover and place your sample 

on the stage, assuring that it covers at least the center vacuum pore and that it does not come to 

rest atop any of the stage's guide pins.   

 

Use caution.  Failure to meet either of these criteria can result in severe damage to the tool. 

 

Block the vacuum pores as appropriate and turn on the vacuum using the green thumb screw.  

Confirm that your sample is in place by clicking "yes" in the acknowledgement pop-up window, 

then select your alignment option.  If you check 

 

 No Alignment:  (usually a mask write) go to page 2 of these instructions. 

 Manual Alignment:  (usually a direct write) go to page 3 of these instructions. 

 Auto Alignment:  (for layer-to-layer alignment) go to page 5 of these instructions. 



 

PAGE 2:  "NO ALIGNMENT" PROCESS 
(Generally appropriate for mask writing or centering a design on a standard-sized substrate.  This 

option places the center of your design at the center of the stage coordinate system.) 

___________________________________________________________________ 

 

Complete the selections on the options page by filling in the laser power and percentage output 

text boxes.  Refer to the settings.txt file (on the desk top) or to Expose Energy Series (pg. 6) for 

help with determining these values.   

 

NOTE:  The laser will generally be more stable if operated at moderate powers - 

i.e., 5- to - 15W -  than it will be if operated at the extremes of its range - i.e., 

P<2W or P>16W. 

 

After inputting the laser power information, click "next" to bring up the "expose design" page.  

 

EXPOSE DESIGN  

The "expose design" page is used to confirm the programmed writing parameters.  Assure that the 

expected pattern name is displayed in the design window, that the energy selection matches your 

input, and (by default for the no alignment option) that the expose offset is "centered".   Select / 

de-select the remaining options as follows (the defaults satisfy most needs): 

 

Auto unload after write:  Default = selected 

 Selection will return the stage to the exchange position at the end of your write. 

   

Expose with fixed autofocus:  Default = un-selected 

 Select this mode if your pattern extends to within 2mm of your sample's edge.  This will 

 prevent the tool from attempting to focus beyond the substrate's extents. 

 

Uni-directional mode: Default = unselected 

 Select if line-edge roughness is a concern.  Write time for your pattern will be (roughly) 

 doubled. 

 

If in agreement with the conditions displayed, select expose.   This will initiate the exposure of 

your design and display an estimated time for completion of the write.  The exposure can be 

interrupted by clicking on the BREAK! button.  

 

RECLAIM YOUR SAMPLE and CLEAN UP 

At the end of the write the stage will return to the exchange position (assuming you've selected 

that option).  Turn off the vacuum chuck with the green thumb screw.  Remove your sample and, 

if appropriate, any material used to block un-used vacuum pores.  Fill in the Heidelberg log sheet, 

close the software, and log out of the system.   

 

 

 

 

 

Contact a super-user or staff member about system problems or for process development 

assistance. 

 



 

PAGE 3:  "MANUAL ALIGNMENT" PROCESS 
(Generally appropriate for direct-write patterning of a sample or for design prototyping.  This 

option places the center of your design at a pre-determined offset from the stage origin.) 

_______________________________________________________ 
 

Complete the selections on the "options" page by filling in the laser power and percentage output 

text boxes.  Refer to the settings.txt file (on the desk top) or to Expose Energy Series (pg. 6) for 

help with determining these values.   

 

NOTE:  The laser will generally be more stable if operated at moderate powers - 

i.e., 5- to - 15W -  than it will be if operated at the extremes of its range - i.e., 

P<2W or P>16W. 

 

Select a "substrate size" for display with subsequent alignment option selections; the 4" default 

will work for most applications.  Click "next" to bring up the "manual alignment" window.  

 

MANUAL ALIGNMENT OPTIONS 

The graphic display on this page consists of an illustrative mask (for example, the 4" mask 

described above) and a (green) square indicating the positioning of your pattern with respect to 

that mask.  On this page, you may:  

 

Locate - and write at - a sample's center: This is a very useful option for the randomly-sized 

substrates often used in this lab.  Select it by clicking on the "find plate center" bar, then click 

"start" on the find plate center page that pops up.  The stage will scan the (+ / -) X axes and the  

(+ / -) Y axes, using autofocus to locate the sample's edges.  From that information the tool will 

calculate the location (in stage coordinates) of the center of the sample as well as the offset of that 

center with respect to the stage origin.  If the displayed values seem sensible, click "accept", then 

"exit" to return to the manual alignment window.  The calculated offset values will be displayed 

in the X- and Y- offset text boxes.  You must click the "offset" bar to enable this offset in 

your write.  (If the offset is large enough, you will see the green representation of your pattern 

shift position.)  Clicking "next" will bring up the Expose Design page.  (See "Expose Design" 

below for a brief description of how to proceed.)  

  

Navigate to / measure pattern placement offset:  This mode enables the user to input a desired 

offset to, for example, align a pattern with a pre-defined substrate feature.  To navigate to the 

desired location, click on this page's "camera" bar.  In this new window, use the bars surrounding 

the image to drive the stage to the desired point.  (The stage's step size can be set in the control 

box located in the display's upper right corner.)  As the stage is moved, its position with respect to 

the stage origin is tracked in the "expose offset" text boxes.  Upon locating the position on the 

sample where the center of your design is to be placed, click on "accept offset" to return to the 

main manual alignment page.  The measured offset values will be displayed in the X- and Y- 

offset text boxes.  You must click the "offset" bar to enable this offset in your write.  Clicking 

"next" will bring up the Expose Design page.  (See "Expose Design" below for a brief description 

of how to proceed.)  

 

Manually input an offset:  This mode is useful to, for example, define a pattern-placement offset 

in addition to the offset measured in the modes described above.  Using the text boxes in the 

"manual alignment" window, input the distance in microns between the stage origin and the  

 



 

PAGE 4:  "MANUAL ALIGNMENT" PROCESS (cont.) 

_______________________________________________________ 
 

position required for placement of the center of your pattern.  Upon clicking offset, you will see 

the (green) square in the graphics display move to this new location, indicating the new position  

of the write.  Clicking "next" will bring up the Expose Design page.  

 

EXPOSE DESIGN  

The "expose design" page is used to confirm the programmed writing parameters.  Assure that the 

expected pattern name is displayed in the design window, that the energy selection matches your 

input, and that the expose offset values reflect the previously-measured offset.   Select / de-select 

the remaining options as follows (the defaults satisfy most needs): 

 

Auto unload after write:  Default = selected 

 Selection will return the stage to the exchange position at the end of your write. 

   

Expose with fixed autofocus:  Default = un-selected 

 Select this mode if your pattern extends to within 2mm of your sample's edge.  This will 

 prevent the tool from attempting to focus beyond the substrate's extents. 

 

Uni-directional mode: Default = unselected 

 Select if line-edge roughness is a concern.  Write time for your pattern will be (roughly) 

 doubled. 

 

If in agreement with the conditions displayed, select expose.   This will initiate the exposure of 

your design and display an estimated time for completion of the write.  The exposure can be 

interrupted by clicking on the BREAK! button.  

 

RECLAIM YOUR SAMPLE and CLEAN UP 

At the end of the write the stage will return to the exchange position (assuming you've selected 

that option).  Turn off the vacuum to the chuck with the green thumb screw.  Remove your 

sample and, if appropriate, any material used to block un-used vacuum pores.  Fill in the 

Heidelberg log sheet, close the software, and log out of the system.   

 

 

 

 

 

 

 

 

 

 

 

. 

 

Contact a super-user or staff member about system problems or for process development 

assistance 

 



PAGE 5:  "AUTOMATIC ALIGNMENT" PROCESS  
(Used for direct-write patterning of a sample where a high degree of placement accuracy is 

required.  This option places the center of your design at a precise offset from the stage origin, 

most often with respect to a previously-defined feature.) 

 

_______________________________________________________ 

 

Under development 



 

PAGE 6:  "ENERGY SERIES" PROCESS 
(Use this process if you are characterizing a new resist or cannot find information about your 

resist in the desk-top text file.) 

_________________________________________________________ 

 
SWIPE INTO THE SYSTEM  

Using your Columbia ID, swipe into the card reader labeled for the Heidelberg.  This will enable 

the system's video monitor.  Note that the system uses a pre-selected pattern for test write data. 

 

LAUNCH THE PG SOFTWARE 

Using the desk-top icon, open the uPG software package.  The tool will initiate a self-test 

sequence and present a "welcome" page when that process is complete.  Select the next option 

from this page. 

 
CHARACTERIZE AND PERFORM THE TEST WRITE 

In the tool bar of the "Select Design" window, click on "tools" and select "expose energy series" 

from the pull down menu.  This will open the "execute energy series" page and enable your 

description of a test dose series for the tool to execute.  Use this dialog box to input the maximum 

laser energy value and to select "course" or "fine" steps between successive doses, then select 

"execute". The stage will be driven to the front of the tool.   

 

Open the hinged cover and place your resist-coated sample on the stage, assuring that it covers at 

least the center vacuum pore and that it does not come to rest atop any of the stage's guide pins.   

 

Use caution.  Failure to meet either of these criteria can result in severe damage to the tool. 

 

Block the vacuum pores as appropriate and turn on the vacuum using the green screw head.  

Confirm that your sample is in place by clicking "yes" in the acknowledgement pop-up window.   

This will initiate the test exposure, which can be interrupted by clicking on the BREAK! button.  

 

RECLAIM YOUR SAMPLE and CLEAN UP 

At the end of the write the stage will return to the exchange position (assuming you've selected 

that option).  Turn off the vacuum to the chuck with the green thumb screw.  Remove your 

sample and, if appropriate, any material used to block un-used vacuum pores.  Fill in the 

Heidelberg log sheet, close the software, and log out of the system.   

 

 

 

 

 

 

 

 

Contact a super-user or staff member about system problems or for process development 

assistance 

. 


