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AGC
Dilt data with conventional full flat pellicle /it

»Local tilt data of conventional pellicleis show below. We achieved 20urad of
locdl tilt in 100mm square area and 99.8% areais less than 40urad in 150mm

diameter.

» Even though the middle area is satisfied Spec, it isdifficult to control local tilt
less than 10urad in a entire area, because gravity induces pellicle sagging.
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Correctableerror in the Stepper
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»And we try not full flat
pellicle but different type
shape pellicle. One solution is
cylindrical shape which can

be adjusted as correctable
error in scanner system. It

Is called “one-dimensiona
pellicle’.

»In using one dimensional
pellicle, quadratic and forth-
order bow can be adjusted as
correctable error in scanner
system.

»By using cylindrical shape,
we can achieve non distortion
on the wafer.
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tachment Machine ver.2.1 for cylindrical shape «sweusscows

»We improved attachment machine between pellicle and frame for cylindrical
shape pellicle.

» The characteristic of membrane holder is9 vacuum chucks for along edge of
membrane. In addition we can measure the vacuum pressure of each vacuum
chuck to control membrane shape. Our machine is shown below.
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e
EHowto Control Cylindrical Shape JGC

»We simulated the sagging of cylindrical shape pellicle and found the edge of
sagging islager than middle in the cross section. For reducing difference of
sagging in the each cross section, we can adjust 9 vacuum chucks for desired
membrane shape by fIXI ng a membrane. Control of wggl ng results are shown
below. -

i <After control>
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P
Bf Cylindrical snape Pelliclein X-directionm
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» Typical sagging data of one-dimensional hard pellicle is shown below in Figl.

> The system correction of AX2+BX* ( Z3+Z8) is applied to compensate a
membrane sagging in X direction, PV of residue after correction will be 0.41 um

as can be seen In F|g3

A _<Raw data> | <F|tt|ngW|th L3+78>

<Fig.1>
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E L ocal tilt of Cylindrical shape Pdllicle m
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» As you can see bottom figure, we can reduce local tilt with improved
attachment machine between membrane and frame. Asaresult we will be
able to control sagging of pellicle asyou like.
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E Reproducebility of Sagging m
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» Typical sagging data of hard pellicle made with new attachment machine
Ver.2.31sshow below.

»Asyou can see in the bottom figure, cross section of sagging are almost
same shape between pellicles. We will be able to control magnitude precisely
with the improved attachment machine.
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N AGE

cal tilt of Cylindrical shape Pellicle

» The typical sagging data of cylindrical hard pellicle made with the improved
attachment machine Ver.2.3 is show below in Fig.1.

»Asyou can see in Fig.3, pointsin 85% area are less than 10urad. It is thought
to be able to reduce this local tilt with control of peripheral of frame.
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E Conclusion m

»We ingtalled Attachment Machine Ver.2.3for
cylindrical shape péllicle.

®\\Vith this attachment machine, we can control

s?gl na%_duri ng the fabrication process by
calculating non correctable error of the stepper.

® This machine can achieved the variation of local
tilt less than 4urad range as standard deviation
during the fabrication process.

®\\Ve achieved that about 85% areais less than
10urad of local tilt in entire area without correctable
error of stepper.

»We will continueto make hard pellicle upon
customer’srequest.
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elopment Schedule of Hard Pellicle  ewsisscomm
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