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The pr esent invention relates generally to

phot ol i t hography and, nore particularly, to a nethod
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[010] According to another aspect of the invention, a safety mechanism for a
- photolithography tool includes a mount, a standoff structure, and an absorption unit. The
mount supports an optical component. The standoff strocture pushes downward on the
moumt if in contact with a reticle stage. The absorption unit absorbs the force of the
. downward push such that the optical component on the mount moves away from the

-reficle stage.



downward push such that the optical conponent on the
mount noves away fromthe reticle stage. WO
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i nvention and, together with the detail ed description,
serve to explain the prpRawgnNgs of the invention. In
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reference numbers will be used throughout the drawings to refer to the same or like parts.

[020] The following implementations and examples provide safety features and

mechanisms that prevent components from colliding with a reticle stage. In this manner, a

reficle with a patterned image can be saved from irreparable damage. According to one

example, a photolithography apparatus includes a reticle stage and an optical stage. The

reficle stage supports a reticle and is capable of moving the reticle in x-y-z directions. The

optical stage includes a plurality of components to direct light reflected from the reticle

~ onto a wafer substrate and a safety mechanism to move ONe 0T MOore components of the

optical stage away from the reticle stage. In certain examples, the safety mechanism can
move a fixed blind unit away from the reticle stage.

| [021] Although the following examples are directed to EUV lithography, the

rettcle stage safety features and mecharisms described herein can be implemented with
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one or nore conponents of the optical stage away from
the reticle stage. In certain exanples, the safety
wechanysm can  nove a fixed blind unit away PCDISI0ME035572
reticle stage. [0211 Although the foll ow ng exanpl es
are directed to EUWV lithography, the reticle stage
safety features and nmechani sms described herein can be
&@ﬁemﬂk%ga i b 200668144 3R1kr RGTE+R D8R ASHO BBm cblliding
type of I|thogra hy or I|thograph tool in_order
mt%eq&heqﬁb@n @o@ﬁ?oﬁ’éﬁlpg Fheosafib e e togle st Smpe that

pu.kl{és% rfg&ﬁ;%@ay k0 tﬁ@f’&%ﬁé diRRtLHHRS dikNedenfiar 6f G aaklod Eiage

struct pushes conponents away fromthe
exceetls gtheeshollge i f the displacenent of the reticle stage

exc h S 0
ocaipre BGch TR eoRthple ok thirSie B B8 ponents of
anEEUJW hﬂjogmhﬁmhyhdvmgl a thidolé stggensafedy featvee. shagewaathetopl includes
Shown, | i.ncl ude a ch r .
oG0P Araieln g | 1BEPOLT e 0, RYEV 0 eg g8, o i
exmfﬂer clehAeE 10018 a Yadmish chsededtambbe, Thtitlerstat®001 supports and
vacuum cl osed chanber. The reticle stage 1 ort%
meyiesl & WHESI04 pebs pPutiveol) and rgatyEst) Ky d %“432 gﬁg&c’m uring
htlf&%?%ﬁlgv q{éuc])e P4 ﬂolucﬁ:@ d &%ﬂ&héﬂeﬁl&dg@ RBatdy Pfoﬁ'&ted to a wafer 114 on

Reticle 1 i ncl udes a

wacftrastageslm ofLemﬁéBf tightafroua fanr EWY 4ligh Sowaé g:lgg t@geET%iéJght 1s
T L e

1m|a@ bretha echférriig ean baw fohi Smescadpition of fre pprtopetimede on Hegeticle
10 n the wafer 114 can be a four tinmes reduction of the
gatterned i mge on the reticle 104. [023] The optics

st age23120 Tho eptitd €8z 140 ix6lddd3lal fed blihd udid808 0 shie{ibe telﬂected
reflected light in the o tic stagggééo For, .ex gbhmd
lighpmethe jopfcs Hade) 128, Fonexayp %Be exEng;t PARD igo

20810 WRovhh #at G 88 BARPQ0E Wi £@8siel tdhafe ﬂ')ﬁ%hz{p@fk the Tight
shape for shaping the light passing through the

pasgireg thrpugh #oeperfure 267. 7 Bhentiee 298 shape o 2pgiBre 29%cap garydgndesired
: . "

iR AR LS Barl s Gabl ppT et AR

outsitesipeitura362.t tuheo;ﬁm stageh E20csitol ingfudas et 28 oati@d 10 having any .
i ncl udes oro ecti ti 1 any f

it B SRRSO ROreE RB o e o Ca bR CPy R 28 g e

w1195 ThE a8fr 330 018 @n nhee twak:der 144n b&'ﬂh&hmﬁﬁy divexgjens for
116 can nove the wafer 114 in both the x and y

ﬂ%ﬁﬁ%%@?ﬁﬁﬁﬁfor scanni ng purposes. [024] During EW
'rr:)f/ E@&q apBrint BEV BthdshghyS iR 98iciddade 0bhh $hi€%aAMRIEmAPYove

in close proximity to fixed blind unit 108 for optical reasons. In other words, the reticle

stage 102 is capable of moving in both the + and - z directions with a certain degree of
freedom. Since a pellicle is not used for EUV lithography, safety features 106 and 107 are
located adjacent to the fixed blind unit 108 in order to prevent the reticle stage 102 from. -
possible collision with the fixed blind unit 108 (or other components) and avoid damaging
at least the reticle 104. Although not shown in FIG. 1, the safety features 106 and 107 and
fixed blind unit 108 are supported by a mount, which can be a compliant and adjustable
mount. As explained in further detail below, safety features 106 and 107 are mechanisms .



in close proximty to fixed blind unit 108 for optica
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stage 1 2 an ticle 104 from colliding with other
the oticinestegs, 162 gan behd5 fied Y destane tcarOdptermine the threshold

~ displacement for the reticle stage 102 that triggers safety features 106 and 107. That is, as
explained in further detail below, if the reficle stage 102 moves in a - z direction that
exceeds or even equals the threshold displacement (e.g., 0.5 mm), the safety features 106

and 107 1s triggered to cause the fixed blind unit 108 to move away from the reticle stage
102.



[027] Safety features 106 and 107 include a standoff
structure 125 placed on a nount 152, a spring | ocated
under the mount 152 and beneath the standoff structure -
Yrik2006/¢44ePian adj ust nent screw 124 supported BETASHRSOISIT2
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t he (83 n§1GD244 g &8 dinstraie dhis opefation A frthse deigil JHIG. 4A

illfifates one example diagram of the reticle stage 102 in a position that does not trigger
the safety features 106 and 107. In this iilustration, the reticle stage 102 has not exceeded

the threshold displacement in the negative (-) z direction to canse contact with the
standoff structure 125. FIG. 4B illustrates one example diagram of the reticle stage 102 in
a position that exceeds or equals a threshold displacement and triggers the safety features
- 106 and 107.

[031] When triggered, as the retiele stage 102 moves downward in the - z
direction and pushes on the standoff structure 125, the standoff structure 125 reacts by



exanple, as the reticle stage 102 pushes on the
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reticle 104 (not shown) nove downward
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‘blind unit 108 to nove away in the - z direction from
the reticle stage 102. In this way,



| ess conponents are needed since the adjustnment screw
can act as a standoff structure so that fixed blind
unit 108 can avoid colliding with the reticle
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104. [033] Thus, a nethod ahd apparatus havi ng a stage
reticle safety feature have been descri bed.
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phot ol i t hogr aphy apparatus of claim 1, wherein the
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one nore optical mrrors to direct reflected
stdge.ght to a substrate. 4. The photolithography
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structure the
includes a spring to absorb the pushing force of the standoff structure.

7. The photolithography apparatus of claiin 5, wherein the safety mechanism further

includes an adjustment screw to adjust a neutral position of the fixed blmd unit.
8. The photolithography apparatus of claixn 5, wherein the standoff structure includes
a magnetized metal. ‘
9, The photolithography apparatus of claim 8, wherein the reficle stage includes a
metal contact to interface with the magnetized imetal standoff structure.
10. A photolithography method comprising :

mounting a reticle on a reficle stage;

moving the reticle stage towards an optical stage; and



standof f structure noves the fixed blind unit away
fromthe stage reticle. 6. The photolithography
a%far atus of claimb5, wherein the safety nechanism
PO PMP422 ne) udes a spring to absorb the pusRBERGSH0833E972
of the standoff structure. 7. The phot ol i t hogr aphy
apparatus of claim5, wherein the safety nmechani sm
further _includes an adjustment screw to adjust a )
neut f#ggepeg p safely fofureibtheirgiide Brgencrcends . thgshofhdisplacement in
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a forced caused by the reticle stage maki ng contact
digpleperaenét andof f  structure of the safety feature. 14.

1ghe LRk By Oﬁ&ﬂﬁ .of claim 13, wherein the
di sp gg%nent tg%ﬁghaf I S ggreater than or equal to a
gap e stiemealtiwiols €AUVH Bgkdtsawrdnf f structure and the

reticle. stage.. ..15. The 0l 1t hoar t hod of .
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and

safety features adjacent to the fixed blind unit to prevent at least the fixed blind
unit from colliding with the reticle stage or reticle.
17.  The photolithography tool of claim 16, wherein the safety features move the fixed
blind unit away from the reticle stage.
18.  The photolithography tool of claim 17, wherein if the vertical direction
- displacement of the reticle stage exceeds a displacement threshold, the safety features are
- triggered and moves the fixed blind unit away from the reticle stage.
19. . The photolithography tool of claim 16, further comprising:

an adjustable mount fo support the fixed blind unit; and



areticle stage with a reticle, the reticle stage
capabl e of novenent in a vertical direction, the
reticle capable of reflecting light fromthe EUV |ight
SRPOLEMH2E  xed blind unit to shape |ight rePCEUEHE035972
fromthe reticle stage; pro}ecti on optics to direct
the shaped light fromthe fixed blind unit onto a
waf er; and safety features adjacent to the fixed
bl i netapdp strestyye ey part obithe sl ticatives tfachyl o) theraljusgahile mount,
-, . Lol _ i
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25. A safety mechanism for a photolithography tool comprising:

a mount supporting an optical component;

a stand off structure to push downward on the mount if in contfact with a reticle
stage;

 an absorption unit fo absorb the force of the downward push such that the optical

component on the mount moves away from the reticle stage. |
26.  The safety mechanism of claim 25, wherein the mount is adjustable and movable.
27.  The safety mechanism of claim 25, wherein the standoff structure includes a
magnetized metal.
28. _The safety mechanism of claim 25, wherein the . standoff structure pushes
downwards if the reticle stage is displaced that exceeds a threshold.



novi ng at | east one conponents in a downward
di rection; and preventing another conponent from
colliding with the noving conponent in the downward
W20+ 8A 24. The nethod of claim 22, furthB§T/US2005/035972
conpri sing: pushing the otHér conponent away fromthe
nmovi ng conponent in the dowmward direction. 25. A
safety mechani sm for a photolithography tool )
29.confhe safety mechammu of clsigppo rethiersip the abprpiterl wgbirplydess spring
a stand off structure to . '
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saf ety mechani sm of claim 25, wherein the standoff

31t r Gt safedy meehagisasofslaimafeharde depdigimend e fisupparisd by a
b ani sm of claim25, wherein the standoff structure
pushes downwards if the reticle stage is displaced

t hat exceeds a threshol d. ‘WD 20061044221 :

PCT/ US2005/ 035972 11 29. The safety mechani sm of
clai m 25, wherein the absorption unit includes a
spring connected to an adjustnent screw, the spring
absor bi ng the downward push that causes the nount and
the optical conponent to nove downward and away from
the reticle stage. 30. The safety nmechani smof claim
29, wherein the adjustnent screw is capabl e of

adj usting the absorption force of the spring. 31. The
saf ety mechani sm of claim 30, wherein the adjustnent
screw i s supported by a base unit.



