PHASE- SHI FT MASK W TH ASSI ST PHASE REG ONS ABSTRACT A phase-shift
mask havi ng a checkerboard array and a surroundi ng sub-resol uti on assi st
pattern. The checkerboard array conprises alternating phase-shift regions R
that have a rel ative phase di fference of 180 degrees. The sub-resol ution
assi st phase r&ﬁﬂons reside ad acent corres ondép ggase shift regions R

and have a rel iFdi MAS WEIHH Aded EGJONSe

sub-resol uti on assi st phase regions R are configured to mtigate
undesi rabl e edge effects when photolithographically form ng photoresist
features. Methods of form ng LEDs WBSERAOG phase-shift mask are al so
di scl osed. Fig. 8A

A phase-shift mask having a checkerboard array and a surrounding sub-resolution assist
pattern. The checkerboard array comprises alternating phase-shift regions R that have a relative
phase difference of 180 degrees. The sub-resolution assist phase regions R’ reside adjacent
corresponding phase-shift regions R and have a relative phase difference of 180 degrees thereto.
The sub-resolution assist phase regions R’ are configured to mitigate undesirable edge effects
when photolithographically forming photoresist features. Methods of forming LEDs using the
phase-shift mask are also disclosed.

Fig. 8A
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