ASMLSystem Programming

Background:

The ASML job files are complex and have a significant number of features not available on the

GCA steppers. The procedure for setting up jobs is therefore more complex. The following guide will
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piece parts on wafers.

Jobs contain all cell layout, process, and mask image iafttwmto run your full processAll user

created jobs will be savad your user group directoryLayer 0 is set aside for system alignment mark
exposure onto your wafer. These markalled PM marksre used for praalignment of the wafer and
possibly for main alignment depending on how the rest of the layers are set up. In general, you do not
need to have alignment marks of any kind in your actual die patterns as the system contains a mask with
pre-defined marks thatan be placed on your sample for alignment. 2 marks are all that is needed for
layer to layer alignmentWhenever test or numbers are entered into a job screen, you must hit enter

for the change to be made and usually you also need to press an appliohub save the change.

Also, you can presthe Help butbn to get information on a particular entgyithin any menu.

Job Definition:
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Main System Menu Job Definition Menu

For the job seup, pressthe Job Definiion button in the main menu listYou can copy jobs usitige
job utilities command. For new jobs or to modify existing jobs theéollowing :



From the Joldefinition menu, press th&lodify Job button.

In the modify job screen, put in thiob Nameand press enter( If you are modifying a job, press the
select button and find your job in the file systenMachine configuration and Wafer Layout information
will automatically appear. You can add a job comment at the bottom.

Store recipes in your growger foletr: /users/groupname/jobname

PressAcceptbutton attop when done. This takes you to teb Contents Screen.
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Specify the name of a job file to create or modify.

Modify Job Screen JobContents Screen

Now, you will set uphe job. There are 2 sections. Wafer Layout and Layer Layout. In Wafer layout, you
will define where the patterns are on your ma@kages) define wherethe patterns will be placed on

the wafer (image distribution)anddefinethe alignment mark us¢placement and stri@gy). In Lagr

Layout, yowvill define the process layers, which images will be shot in each lapat,exposure

conditions will be used for each image in each laged whatalignmentstrategy to usdor each layer

Wafer Layout:

Press théVafer Layoutbutton. You will see the wafer layout screen and a carrier graphics window
appear.
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ChooseCell Structurdrom the wafer layout menu to get to the cell structure screen. A cell is defined

CarrierGraphics Window

the same as the step size for the wafer stepper.
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Dimensbns: Enter the cell (step) stzfor x and y, in mmB3mm x 3mm is selected for this example)
Keep edge clearance at default values. Edge exclusion can be indi@a3éach or 2 inch wafers to
allow for autofilling of exposures to the wafer edges.

Die Definition: If you want partial shots to be exposed, you can specify more than one die per cell. The
system will know to shoot cells where dig®it only partial cellsqre present near the edges of the
wafer. Forsmaller and odeéhapedpiece partsleave number of dies at 1.

Cell Matrix: Use this to shift the die matrix to do optimum filling. If O is selected, the operator enters a
matrix shift value in mm. There is an auto function option that tells the computer to do this for you
(only for bund wafers). This option will rarely be used, except of larger wafers.

PressPreview Resulthutton to update carrier graphiosindow with the cell matrix

Select button to see the focus height/tilt control modes for all dice. Ndte,
small piece parts, height and tilt control will not be possible, but only height control. (no cell leveling).

PressAcceptat top when don€o return to wafer layout screen
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Before defining alignment markmositions, we will define where we want images to be shothen

wafer. ChoosdmageDefinition from the menu to get to the image definition screen. In this screen,
you will enter information about where and how large the different exposure patterns (images) are on
the mask. You can define values at wafer scale or mask scale.
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NOTE:An image is not a Layeit just defines whera givenpatternis onthe mask A Layecan have
several images priet atthe same time and tld is defined later ithe Layer section.

First,name the image ID Numbers are fine, Names are fine.
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Next,Input a default reticle ID Press enter after typingThis is on the barcode on your mask. The
mask maker, Toppaor Photronics can put this barcoelon the mask. You specify the string to them.

Next,specify an image siz@wafer scale or reticle scale). This will set the blade window size for blanking
off parts of the mask not desired in the exposure. This should be slightly larger than ysizecélvafer

scale) if you are using dark field masks, or smaller than the cell size if you have light field masks (smaller
because of the imprecision of the blade to cut off light).

Next,specify an image shiffwafer scale or reticle scale) if theearon the mask is offenter. This is
how to have multiple layers on the same mask for different process steps.

PressApplywhen done, a window showing the reticle layout with color coded Image IDs will appear.
To ,/define al parameters for this imagéypply again.

The reticle layout window shown above is defined for 2, 2.5mm square images (wafer scale) separated
by 5mm in x and y (wafer scale)

SelectExiton top button row when doneThis takes you back to the Wafer Layout Menu.



Selectimage Distribution In this section you will choose which cells to expose for each image defined
in the image definition sectionin this way multiple images can be shot in different locationghen
wafer in any given layer. Usually, you will have one image per layer, with each layer distributdteover

whole wafer. See Image Distribution Page below
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Image ID Select the image ID you wish to distribute on the wafer.
Press théDraw Waferbutton to display the carrier graphics screen.
Youcan select cells to expose in two ways:

1. Cell Index:Enter the cell number, where x=0,y=0 is the center cell, prpps/. Enter a range
of cells (with format3..3), presspply.

2. Use mouse to select cells on carrier graphics screen. Pressing same cell again removes the
selection. Presspply button.

As you apply the cells, they show up on the carrier with the color assigned to the particular image
selected.

For each exposecett, you can also specify an relative to the cell outline. If you putin a
number, remember to hit apply to make it active. This will usually be zero.

You can also delete an imagdld®y selecting the cell as shown above and pressingiéhete button.

The pictureabove (cellsto be exposed$hows a 3 x 3 matrix of cells with two images (1 and 2) set to be
exposed in each cell.

SelectExiton top button row when done. This takes you back to the Wafer Layout Menu.

SelectAlignment Definitionfrom the menu. This takes you to the Alignment Definition Menu.
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From the Alignment Definition menu, selggptical and Global Alignmentln this section, you will
define where alignment marks will be placedtbe carrier and/oryour wafer. Wafersrequiring
alignmentwill always havat least2 PM marks placed symmetricatiy the x-axis withinthe gray areas
on the wafer graphics screenThe PM marks are on a reticle always installed in theesysnd the
machine knows where they aréou do not need to put alignment marks on your mask lay€hese
are exposed and etched into tveafer during a level 0 exposure stépr put on atthe same time as
layer one is executed)These marks will be used for alignmensabsequent layers

Note: Mounting pieces on carrier wafelsnother set of PM alignment marks will be exposed on to your
piece during the first layer exposure. This second set of marks is used to align subsequent layers to your
first layer. Alignment accuracy is better thamf) in general, for this systenkor alignment to work
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to place you piece on the carrier to within-40um of the original placement for the first layexposure

if you will be doing layer to layer alignment. Techniques for this will be discussed in the piece mounting
document.
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gray areas as shown on the wafer graphics screléis good to have 2 additional marks in case one
mark is damageduring process and you need another one asm@acement

Mark ID and Type:Enter PML for the left mark and select PM for mark type. Use Large Edge Clearance.



Mark Specification: Choose W to select the mark position in mm from center on the wafer. Choose C
to specify the cell index position and offset of the mark relative to cell cenmu.can place the marks
right at the cell edge where the dice streets are.

Mark Position: L ¥ a2 ¢ OK?2 &Sy wdfed cddddhates Liddative th gentér,KvBere you want
the left mark. For carrier wafers, the mark will always be at 43mm from center (i48,%=0 for the
left mark)

SelectApply button to make the mark ppear on the graphics screen.

Press the button to make the next mark. Following the same sequence as above, define PMR,
PMT, PMB marks for the Right, Tamd Bottom alignment markdf you want additional marks, you can
name them however you wargndplace them anywhere. Two marks is sufficient for very accurate
alignment. More is not necessarily better ardds to more programmingf you made an error and
need to change a mark, use tReev and Nxt buttons to get to the mark you need to change.

Note For Piece partdefining the marks that will be placed on your pied&iese marks must be a
minimum of 5mm away from the center of the carrier wafer. Using the same procedure as above,
define 2 to 4 marks that will appe on your piece. The example below shows 4 piece marks placed
8mm from wafer center.

SelectExiton top button row when done. This takes you back to the Alignment Definition Menu.
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Next, selecAlignmentStrategy This is where you will tell the systewhich alignment marks will be
used together for aligning layers. Multiple strategies can be defined to use different sets of marks for
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strategy for aligning the first layer on your piece to the alignment marks on the carrier wafer, then
another strategy for aligning subsequent layers of the piece to itself.

First, Name thestrategy IDand presshe Apply button. Wafer alignment method is always THress
Newto add another alignment strategy and give il@ameandapply as well.

Note for Piece partsFor Piece Alignment, you need to press the Modlify Button to open
the alignment data screenChangeMinimum Mark Dist Coarsémm) and Fing%)to 8.0. Pres#éccept
to return.

Next, press thé/arks Selectiorbutton to open the mark selection and mark alignment graphics screens
so that you can select the marks that will be used for this alignment strategy.

PressPreviousor Nextto select which strategy you will add or delete marks from

Enter theMark IDby name (you can use wildcards, for instance you can type P* to select all mark IDs
starting with P) or click on the alignment marks you wish to add to the strategy (in the upper graphics
screen)Leave the <All> selected for Mark type.
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Press theAdd button to add the marks to the strategy @releteto remove them. You will see the
added marks turned green on the bottom graphics screen.

Repeat the procedure with the next Strategy until all strategies are defined with marks

SelectExiton top button row when done. This takes you back to the AlignrBérategy Screen. Press
Exitagain to get back to Alignment Definition Screen.
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Next, selectViark Clearout This will take you to the Mark Clearout Screen.

Mark Clearout OptionCheck the boxf desired Checking this box will enable the option (to be
enabled in a later step on various layers) to expose a window over the alignment marks during a
subsequent process step. This might especially be needed if you are doing a negative resisttproce
form an etch mask, but want the marks protedtcom being damaged during thetch step.

Press theAcceptbutton when done.You are done witlthe Wafer Layout section

Layer Layout:

Press thezxitoption until you reach back to the Job Contents Menu
Next, go to theLayer LayouMenu.

The first step will bé.ayer Definition

First enter thenumber of layerdfor your process (2 for this examplg;and 2, the 0 layer is always
included). Pres&pply.

You can enter &yer ID namdor each layer. Use the to edit the layer IDs
for each layer. Remember to Wipply after each name changa addition

When done defining all layerExitto Layer Layout menu. First go to startagey selection, set active
Alignment strategy to None if you want to shoot zero dinst layer. Tien go toprocess data and
combine Zero and First. Then goMiarks Exposure



