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The present invention relates generally to

phot ol i t hography and, nore particularly, to a nethod

and apparatus having a reticle stage safety feature.
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or less is extreme ultraviolet (EUV) lithography. Instead of using a transmissive reticle,

EUV lithography uses a reflective reticle in a vacuum chamber that reflects light with a
wavelength in the range of 10 to 14 nm from the reticle to a substrate. A vacuum chamber
is needed for EUV lithography to prevent EUV beam attenuation. BUV lithography also
.requires a number of mirrors and optical components that direct reflected light to the
substrate. Such components can form an optica_l train or stage located below the reticle

stage,
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[01I0] 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 structure pushes downward on the
mount 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

reticle stage.



downward push such that the optical conponent on the
mount noves away fromthe reticle stage. WO
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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
reticle 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
reticle 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 or more 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

reticle stage safety features and mechanisms described herein ¢an be implemented with
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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
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displacement for the reticle stage 102 that triggers safety features 106 and 107. That is, as
explained in further detail below, if the reticle 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 is triggered to cause the fixed blind unit 108 to move away from the reticle stage
102.
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illustrates one example diagram of the reticle stage 102 in a position that does not trigger

' fhe safety features 106 and 107. In this illustration, the reticle stage 102 has not exceeded

the threshold displacement in the negative (-) z direction to cause 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 reticle 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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the reticle stage 102. In this way,



| ess conponents are needed since the adjustnment screw
can act as a standoff structgre so that fixed blind
unit 108 can avoid colliding with the reticle stage
102 and prevent irreparable danage to the reticle
104. [033] Thus, a nmethod and apparatus having a stage
reticle safety feature haﬂ@éLﬂﬂgn descri bed.
Furthernore, in the foregoing specification, the
Wint enélhigkedigs been described with reference to
specific exenplary enbodi nents and i npl enent ati ons
ther of tol h wil.l ., however, be. evident that various
Todi A igolheeranlly ARariscoOmRISHE rade thereto  wi t hout
departing fromthe broader spirit and scope of the
i nveatreticle akgs ¢ sdgpottha reticldhend eqpabledefdmotiag e réive in x-y-z
sgeC|f|cgt|on and draw ngs are, accordingly, to be
inan illustrative sense rather than a
restrictive sense. 8 CLAIMS What is clained is: 1. A
phot ah iopticad rseaplVinelpgiapad plirdlyaficdhipgnerds tediredtelight aglected
u port a retléle and capabl e, of nmoving the reticle

to
frpp S%e;fetzc e antogr Vatsh substrate e %E%fPté’éPe‘%’@%’@@ OB YRIPRfyOTmOTe
othtithislor o8 ot REPQREN Sy Rorflh Efctictelsifl, T ef I ect ed

fromthe reticle onto a vva er substrate and a safety
mschanl smto nove one or conponents of the

opt | WApredy ﬁ’@é)P&\%E/Stﬁg%mchéS ﬁeﬁxeéh Rlingk wpje posikiencd te shape the
t |
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reﬂmted)lhghﬂb arsobgravpt i cal m rrors to direct reflected
light to a substrate. 2. A photolithography apparatus .

2 COMPRI.Si) l.ag upport a reticle and

capa Ipif1 H?IT%JP%E#’H%&?L‘& cph%% X-y-z directions;

and an optical stage including a plurality of

conpandivisstage Wi suppbrt|d hicler aid @prleld offmoving e reditiecinex-y-z
42089 aﬁ@fer substrate and a safety nechanismto nove

Ord OBy conponents of the optical stage away from

the reticle stage, wherein the safety nmechani sm

connac bptical staga irﬁdlwﬁdg fal plnchlitynpf canﬁomwem tinect 1fghk ectlected

blind unit away omthe reticle stag The _
B F Rl Ay D B HE GG ey i bniHe 6 o erfne or more
conifoRkNts BB ARAIPLSA stage away from the reticle stage,

wherein the safety mechanism connects with a fixed blind unit and moves the

fixed blind unit away from the reticle stage.

3. The photolithography apparatus of claim 2, wherein the safety mechanism
includes a standoff structure that when the reticle stage pushes on the standoff

structure, the standoff structure moves the fixed blind unit away from the reticle stage.

4. The photolithography apparatus of claim 3, wherein the safety mechanism
further includes a spring to absorb the pushing force of the standoff structure.

5. The photolithography apparatus of claim 3, wherein the safety mechanism
further includes an adjustment screw to adjust a neutral position of the fixed blind

unit.



i ncludes a standoff structure that when the reticle

stage pushes on the standoff, structure, the standoff
structure noves the fixed blind unit away fromthe
reticle stage. 4. The photolithography apparatus of

cl ai , I kS A ther
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i aded ofriagsetizedtmetel. 5. The phot ol it hography appar at us

of claim3, wherein the safety nmechanism further
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standoff structure includes a magnetized netal. 7.

The ' .us of claim®6, wherein the
8'r eti %@@%@%@%@Fﬁé@?ag%ﬁégég contact to interface
with the magnetized netal standoff structure. 8. A
phot diduntiega sgitele oret hediglecsagst i si ng:  nounting a
reticle on areticle stage; noving the reticle stage

t owapfs; hQPéticfeaétag%t@%ids%H%g{if:ah%gigéfa i}?_lha safety

feature I'f the retitle stage excee reshol d
di spl-acenent in order to prevent one or nor

e
 conpHifgstiag apafehiefeatirs Hahe tiglpestagesireessis|a thresholdidisplacement
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iy 38 PLHEL Gy ShREE mAtR RooBndiiC ol el ald BodXeiding wich
thehretidptstapel whiesge thevayzderingnthdeafent featuee $hddadss @mrbing one or

pushing a fixed bljnd unit of_ the optical stage away
TOF G ATRIRDCRtS ©f ?}e@% 1gegwayHET) His 1HELE g met hod

of claim@8, wherein the triggering the safety feature

i ncl pukbingabRosdbling wnif afitheogiivab abgdywihRomahé fdtielesdtage
maki ng contact wwth a standoff structure of the
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fegfuedirlude absodbing GUdhcd SauledByP tiH StidRCRLREMWBAPR cbh@ct with a
standoff structure and the reticle stage. 11. The

staylofioitiuchise peipR yalivbt fs@reaf cl ai m 10, wherein the

safety feature is triggered if the reticle stage

10T0V €Phd phtoNMBb AR nReWAVEH Jai] 6 eghi-em i ﬂﬁsg%@ﬁ%glsthreshold
_the threshol d displacenent. 12." A photolithography
1s gt dlaanpeti egualgo aagepekistemivebetiv eandhe staedoff Bigwtureiagh the reticle

stage-'

11. - The photolithography method of claim 10, wherein the safety feature is
triggered if the reticle stage moves in a vertical downward direction that exceeds the

threshold displacement.

12. A photolithography tool comprising:

an extreme ultraviolet (EUV) light source;

a reticle stage with a reticle, the reticle stage capable of movement in a vertical
direction, the reticle capable of reflecting light from the EUV light source;

a fixed blind unit to shape light reflected from the reticle stage;

projection_ optics to direct the shaped light from the fixed blind unit onto a

wafer;



areticle stage with a reticle, the reticle stage
capabl e of novenent in a verﬁ)i cal direction, the
reticle capable of reflecting light fromthe EUV |ight
source; a. fixed blind unit to shape light reflected
fro ti.C ¢
the SHaGoHEHe FURLaNT: ub¥ MREEHRR AR kel ShIERE e fired
bliad enit frbth ccﬂladxﬁgwlme:hé titiele saaieac eeticlé;o t he fixed blind
unit to_prevent at |least the_fixed blind unit from
col | PRAHYSRPCANQE tg %tppeﬁéhf‘sﬁ’&‘gﬁ&d% e o
adj ust abl e unt to support the fixed bllnd unlt
o St ArMPPTCTISEIE A8 PAS Bathe ety ﬁ%ﬂt%%‘l’ﬁ @@tﬁcffeéafputﬂﬂ@sadwstable
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stan structure pus B e adj us S'e hount
fetahEessaréaﬁggerédeat ures are triggered. 13. The

phot ol i t hography tool of claim 12, wherein the safety

13eat gpne %h%‘ﬁﬁm%%%hy_}hee& (9251 th Wﬁérei%hvﬂx shic oe%zﬁlg?sarlnr%ve the

retlcestae phot I ’hogr ap ytoo
fi2&] blividewret ma}ffrbﬂn&he/mtlt:lecsadgedl rection displacenent of
the reticle stage exceeds a displ acenent threshold,
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dlpﬁl@mhertt lod greaptivietsegl cRéccds aldmpna%eméwmfaholaom lshfbynfatures
an .absorption nechani smconnected with the adjustable

afﬁéla%&er%@dt yoygsdhe Bxed blindoumt yaxt Femdhs rbickstaeenount

caused by the standoff structure such that the fixed

14l nvh@pﬂ;dtoﬂnﬁoﬁ@mja{o@l 6f clamy | DFuAHEcohipididghe 1 etl cle
stage. 16. A photolithography tool conprising

pl ur &l PesprigioncaagsAisM eomertep arithothei adgisrabﬂm@@mtpﬁgd to absorb
fomeﬁ'&llnnthg gﬁ W aergtlnoﬁP(t C%Psed %nset‘ﬁ} ﬂ} Mcﬁgg % ({f}l that the fixed

eticle St age aving a I'nd unit

inﬂMm@gapmwomsahghwaiﬁQMe rédfudé brgpe.ed to rmve t he
reticle stage away fromthe optical stage to prevent

he I efromcoJlldlng with the optical
éstag‘é %)%ﬁ%}g’%%l 1rn§phy tool of claiml6,
wher gphurdlhig o$ %ﬁ?&né‘nﬁﬂoﬂ berfoSng $itleaph9f whbRin the plurality of
conponents awa rom anot her conponent. 18. The net hod
COBPOBERfS rrrmivdesmfeﬂlﬁl@rst%%ra@du agli opgtcabsiagn h@frmgwé béind @it thereon;
agonponent away fromthe noving conponent in the

a safety feature configured to move the reticle stage away from the optical
stage to prevent the reticle stage from colliding with the optical stage.
17.  The photolithography tool of claim 16, wherein the safety feature pushes one
of the components away from another component.
18.  The method of claim 17, further comprising:

pushing the other component away from the moving component in the
downward direction.

19. A safety mechanism for a photolithography tool comprising:

a mount supporting an optical component;



downward direction. 19. A safety nmechanismfor a

phot ol i t hography tool conpriging: a nmount supporting

an optical component; Il a standoff structure to push
downward on the nount if in contact with a reticle

st age; ' Lkt .
R T e
stape amdunt noves away fromthe reticle stage, wherein

the standoff structure includes a nmagnetized netal.

20. [ f [ wher el n t:h

rount L R ARG AL AR OF i oIt bl Such that he
opticah acmponcat of el Mo movee kwap fiohieths kafvtlodthgest ruct ure
pushes downwards if the reticle stage is displaced

- t hat wexntiethe santibffegbabit indddesTh@agadtiebd meechani sm of
claim 19, wherein the absorption unit includes a

26.pr i Mye calute ch@Hahiomast 3Rl SI9TeRherShl €W, niohft $PhHjASkable and
absor bi ng the downward push that causes the nount and
mopgblgnt i cal conmponent to nove downward and away from
the reticle stage. 23. The safety nmechanismof claim

2P2, whersefety nitRhadii S$MBIaim SIOY, Vhdr&in BB oS structure pushes
adjust|%% the absorption force of the spring. 24. The

deygiwands Hebeticloatage ig displareBthaigrseedsm thipsheldj ust ment
screw is supported by a base unit.

22.  The safety mechanism of claim 19, wherein the absorption unit includes a

spring connected to an adjustment screw, the spring absorbing the downward push
that causes the mount and the optical component to move downward and away from

the reticle stage.

23. The safety mechanism of claim 22, wherein the adjustment screw is capable of

adjusting the absorption force of the spring.

24.  The safety mechanism of claim 23, wherein the adjustment screw is supported

by a base unit.



