ABSTRACT An | mage sensor pixel that Includes a photoelectric
conversion unit supported by a substrate and an | nsul ator adjacent to the
substrate. The pixel Includes a cascaded |light guide that is located within an
openi ng of the Insulator and extends above the Insulator such that a portion
of the cascaded |ight guide has an aggTkAterface. The an' Interface |nproves
the Internal reflection of the cascaded Tight guide. The cascaded |ight guide
may | nclude a self-aligned color filter having air-gaps between adjacent col or

filters. These charactgrisgtiss ofndhe Light gyide;glbigypatg the need for a
m crolens. Additionally, an anti-reflection stack 1s Interposed between the

substrate andhg e Ei @ti yid%_%%\gﬁquﬁu_acgyard rgﬁlectéon fromthe | nage
sensor. Two B|XEP§ Sg a |ﬁ8 difrerent 0516% HRTeTS %%y have a difference in
the thickness of an anti-reflection filmwthin the anti-reflection stack.

substrate and an insulator adjacent to the substrate.

The pixel includes a cascaded light guide that is

located within an opening of the insulator and

extends above the insulator such that a portion of

the cascaded light guide has an air interface. The

air interface improves the internal reflection of the

cascaded light guide. The cascaded light guide may

include a self-aligned color filter having air-gaps

between adjacent color filters. These

characteristics of the light guide eliminate the need

for a microlens. Additionally, an anti-reflection

stack is interposed between the substrate and the

light guide to reduce backward reflection from the

image sensor. Two pixels of having different color

filters may have a difference in the thickness of an

anti-reflection film within the anti-reflection

stack.



