LI THOGRAPHI C APPARATUS AND DEVI CE MANUFACTURI NG METHOD Abstract of the

Di sclosure A system and nethod to manufacturing a device provide a substrate
and perform at | east one exposure step. Each exposure step projects a
patterned beam of radiation, which was patterned using an individually
controll able elenments, onto a target portion of the substrate. The
projected patterned beamincludes a plurality of pixels. Each exposure step
al so: (a) ordinarily controls the elenents, such that each pixel delivers a
radi ati on dose no greater than a predeterm ned nornmal maxi num dose to the
target portion in the exposure step;, and (b) exceptionally controls the

el ements, such that at | east one sel ected pixel delivers an increased

radi ati on dose, great erTHOGRATHIOAPFRARMKIXISARNDIDES ICENe i ncreased dose
may be delivered to corrpens%lgNmfAéﬁ?Rﬁﬁéq\qETgfo defective elenment at a

known position in the array on a pixel adjacent a sel ected pixel.
Alternatively, it may conpensate for underexposure of the target portion at
the location of a selected pixel resulting fromexposure of that |ocation
to a pixel affected by a known defective el enent in another exposure step.
The invention wuses doses up tgpdfaet grReEiRIdEuped normal maxi num for nor mal
printing, but reserves at |east one increased dose for conpensation

pur poses. Accordingly, even when a dead black pixel falls in the m ddle of
a group of surroundimgrswmah@metpw«ehﬁndficuﬁiaglab@ic@@wp‘ﬁasatbetfhtd‘gna by i ncreasing
t he radi ation dos del.ivered b nmore of those neighboring white

pi xel s, above tﬂ%f A8 AHERSt PEFPY feP e a3 SPORUTe SEEP Bgiegts g patterned beam

of radiation, which was patterned using an individually controllable elements,
onto a target portion of the substrate. The projected patterned beam includes a
plurality of pixels. Each exposure step also: (a) ordinarily controls the elements,
such that each pixel delivers a radiation dose no greater than a predetermined
normal maximum dose to the target portion in the exposure step; and (b)
exceptionally controls the elements, such that at least one selected pixel delivers
an increased radiation dose, greater than the normal maximum dose. The
increased dose may be delivered to compensate for the effect of a defective
element at a known position in the array on a pixel adjacent a selected pixel.
Alternatively, it may compensate for underexposure of the target portion at the
location of a selected pixel resulting from exposure of that location to a pixel
affected by a known defective element in another exposure step. The invention
uses doses up to the predetermined normal maximum for normal printing, but
reserves at least one increased dose for compensation purposes. Accordingly,
even when a dead black pixel falls in the middle of a group of surrounding white
pixels it can be compensated for by increasing the radiation dose delivered by
one or more of those neighboring white pixels, above the normal fully white

value.
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