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Introduction

The Karl Suss Contact mask aligivA6/BA6)has become our workhorse
lithographic imaging systein the UTD Clean Room Lal is a versatile syste allowing
us to pattern avariety of substrates from 3 t6 inchround wafers to a large assorment
of sizes and shapes of smaller substrates of various materials. Itis a broadband Ultra
Violet exposure system that can define structures as small as 0.6 micTdres
alignment sgtem is highly flexible, allowing rapid alignment of normal wafers, but it
also has the means to align to substrates of the size category of 1cm x 1ttra use of
a single alignment microscope. In addition, it has the capability to align a top side
pattern to a back side pattern. With effothe alignment accuracy can be pushed
below a micron.

This Operation Manual is intended to describe the operation procedures for
simple cases as a starting point.

Tool Description

Major Components

The system aasists of a higlpressure 1000 Watt Mercury Arc Lamp as the UV
source, an optical system to present the exposure liglthe wafer, a stage and piston
to bring the wafer into contact with the mask, a microscope system to measure the
alignment and a mechaeal wafer stage to position the wafer into alignment with the
mask. This is controlled by a microprocessor and appropriate buttons and knobs for the
operator toperform the alignment and exposure in an efficient manner. Fidugieows
an annotated photmf the alignemwith major components identified

Console Knobs

Figure2 shows details of thenain console with its adjustment knob3his
section will give brief explanations of the knobs which will then be described in the
operation procedure latein the document.
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o Control Electronics Power Switsha momentary engage switch used to

turn on the control electronics system. It is operated by momentarily
turning it to the right for ON or to the left for OFF. This is important
because the electroniasust betemporarilyturned off in order to start
the exposure lamp.

e Monitor Readoutprovidesinformation on the machine settings and
prompts for operator actions.

1000 W Exposure Lamp House

Course Microscope Focus
MicroscopeHousing Rotation Knob
Microscope Fine Focus & Position Adjustment
Wafer Chuck & Alignment Stage

Console Power Switch

Monitor Readout

Main Control Console

Main Control Keyboard

Mask Holder Mounting Station
Lamp Power Supply
Microscope Separation Knobs
(both sides)

Vibration Damping Air Table

Stage Rotation Micrometer

Figurel. Karl Suss Mask Aligreemajor parts.

TITLEKarl Suss Contact Aligner Operation Page5 of 26
Document Numbersp2004.+002 6/31/2008
Author: Roger Robbins



Control Electronics ON/OFF Switch
Monitor Readout

Vacuum and Pressufgauges

Split Field Selector

Upper and Lower Fine Focus

BSA Magnification Selector
Top or Backside lllumination Selector
Backside Illumination Adjustment

Topside lllumination Adjustment

Figure2. Main Control Console

¢ Gauges and Regulatoese used in the initial setup of the tool and are
generally not important to the operator during normal lithography.

o Splitfield Selectoallows the monitor presentation of the alignment video
to befreely configured during alignment.

e Upper and Lower Fine Fockisobs adjust the alignment microscope
focus for both photomask featussand wafer featureindependently.

e Backside Alignment Magnificati&xmob selects the magnification factor
for backside alignment.

¢ lllumination Selectoknob selects topside or backside illumination.

e Backside Illumination Adjustmeatjusts the illumination intensity for
backsidealignment both optically and for Infrared modes.

e Topside lllumination Adjustmersiets the illumination intensity for
topside alignment.

Main Control Keyboard

This membrane keyboard is the main operator interface for machine operation
and is shown in Figur@for reference.
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Figure3. Main Control Keyboargloperator control nterface for operation.

This keyboard is rather complicated because some of the keys have multiple
operations depending on the program context. In general the keys on the left side are
used frequently to start the imaging process and adjust the locaifdhe alignment
microscopes. The keys on the upper right are used to expose the whérge modes
and parameterdor special operations. The keys in the lower right corner are used
during backside alignment. The keys will be described in detdie€isdction on
operating steps.

Wafer Stage Control

The wafer stage is rather complicated in detail, but the operation is simplétand
is easy to manipulate. The wafer is loaded on a separate vacuum chuck platter that just
sits in a frame that pullsut for wafer loadingFigure 9). Wren the wafer is present the
frame is pushed back into the stage mechanism tiiedvacuum chucthen becomes
part of the mechanical stage during alignment. Wafer alignment to the photomask is
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accomplished by manually turning the micrometer knobs for X, y, and rotation as shown
in Figured.

Figured. Left side micrometer knamoves the stage in the-&kis, while the large
micrometer on the right sied moves the stage in theakis. The small micrometer knob
on the right side rotates the wafer.

Microscope Controls

The alignment microscope assembly is mounted on an upper fraitheanxy
stage in order to align the microscope to the location of the alignment markirs.
microscope stage is driven around by the arrow buttons located in thelaftidide of
the table top membrane keyboardThe coarse focus is set by the lakgeb at the top
of the microscope assembly, and the assembly is rotated by a small knob on the upper
right side of the scope housing as depicted in Figuighis stage and microscope
mechanism lifts upwards via a hinge and air piston to allow accese tstdige and to
mask loading operations.

Lamp Power Supply

The lamp that supplies the Ultra ViolglV)exposure energy for the tool is
located in a larg®lackfinned box behind the microscope assembly, (Figyrelt
contains a 1000 Wigh pressurenercury arc lamp bulb that is powered by a power
supply box located under the table on a shelf, (Figire The lamp is started by a
30,000 V pulse that initiates the arc. NOTHe main console tool electronics must be
turned off before starting the lap to avoid damage from the startup pulse. It can be
turned back on immediately after the lamp fire¥here are several meters and timers
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