What is claimed is:

1. An image sensor, comprising:

an insulating pattern disposed on a semiconductor substrate and having an
opening;

a color filter disposed in the opening of the insulating pattern;

a capping insulating layer disposed on the color filter;

a first electrode disposed on the capping insulating layer and having a portion
thereof overlapping the color filter;

a separation structure surrounding a side surface of the first electrode; and

a photoelectric layer disposed on the first electrode,

wherein the separation structure includes a first insulating layer and a second
insulating layer formed of different materials, the first insulating layer and the second

insulating layer having etch selectivity with respect to each other.

2. The image sensor of claim 1, further comprising:

a second electrode disposed on the photoelectric layer,

wherein the photoelectric layer and the second electrode overlap the first
electrode and the separation structure, the first electrode and the second electrode are

transparent electrodes, and the photoelectric layer is an organic photoelectric layer.

3. The image sensor of claim 1 or claim 2, further comprising:

a through hole passing through the semiconductor substrate;

a through electrode disposed in the through hole;

an antireflective layer disposed between the insulating pattern and the

semiconductor substrate and between the color filter and the semiconductor substrate;
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and
a contact plug passing through the insulating pattern and the antireflective layer

and electrically connected to the through electrode.

4. The image sensor of claim 3, further comprising:

an insulating liner interposed between the antireflective layer and the color
filter and extending between the insulating pattern and the color filter and between the
insulating pattern and the capping insulating layer,

wherein the insulating liner is formed of a material different from a material of

the first insulating layer.

5. The image sensor of any one of claims 1 to 4, wherein the separation
structure further includes a third insulating layer disposed on the second insulating layer,
and the third insulating layer is formed of a material different from a material of the

second insulating layer.

6. The image sensor of any one of claims 1 to 4, wherein the separation
structure further includes a base insulating layer disposed below the first insulating layer,
the first insulating layer and the second insulating layer have the same width as each
other, and the base insulating layer has a width less than a width of the first insulating

layer.

7. The image sensor of any one of claims 1 to 6, wherein the capping insulating

layer has an upper surface coplanar with an upper surface of the insulating pattern.

45



8. The image sensor of any one of claims 1 to 7, further comprising:

a filter protection layer interposed between the color filter and the capping
insulating layer and extending on a side surface of the capping insulating layer,

wherein the filter protection layer is formed of a material different from a

material of the capping insulating layer.

9. The image sensor of claim 1 or claim 2, further comprising a contact plug

passing through the insulating pattern.

10. The image sensor of claim 9, wherein the first electrode is electrically
connected to an upper surface of the contact plug, while contacting an upper surface of

the contact plug.

11. The image sensor of claim 9, further comprising: a conductive via disposed
between the first electrode and the contact plug,
wherein the conductive via electrically connects the first electrode to the

contact plug.

12. The image sensor of claim 11, further comprising:

a contact protection layer disposed on the insulating pattern,

wherein the capping insulating layer extends on an upper surface of the contact
protection layer, while covering an upper surface of the color filter, and the conductive

via passes through the capping insulating layer and the contact protection layer.

13. An image sensor, comprising:

46



an insulating pattern disposed on a semiconductor substrate and having an
opening;

a color filter disposed in the opening of the insulating pattern;

a capping insulating layer disposed on the color filter;

an electrode disposed on the capping insulating layer;

a separation structure surrounding a side surface of the electrode; and

a photoelectric layer disposed on the electrode and the separation structure,

wherein the separation structure has an upper surface recessed in a direction
toward the semiconductor substrate,

wherein the separation structure includes a first insulating layer and a second
insulating layer disposed on the first insulating layer having etch selectivity with respect

to each other.

14. The image sensor of claim 13, wherein the first insulating layer is formed of
a material different from materials of the capping insulating layer and the second

insulating layer.

15. The image sensor of claim 13 or claim 14, wherein the upper surface of the
separation structure is a curved surface bent in the direction toward the semiconductor

substrate.

16. An image sensor, comprising:
an insulating pattern disposed on a semiconductor substrate and having a first
opening;

a color filter disposed in the first opening of the insulating pattern;
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a contact plug passing through the insulating pattern;

a capping insulating layer disposed on the color filter;

a separation structure having a second opening overlapping the capping
insulating layer and the contact plug;

a first electrode disposed in the second opening of the separation structure; and

a photoelectric layer disposed on the first electrode,

wherein the separation structure includes a first insulating layer and a second
insulating layer formed of different materials and stacked sequentially, the first
insulating layer and the second insulating layer having etch selectivity with respect to

each other.

17. The image sensor of claim 16, further comprising:

a second electrode disposed on the photoelectric layer;

a cover insulating layer disposed on the second electrode; and

a microlens disposed on the cover insulating layer,

wherein the first electrode and the second electrode are transparent electrodes,
and the photoelectric layer is an organic photoelectric layer contacting the first electrode

and an upper surface of the separation structure.

18. The image sensor of claim 16 or claim 17, further comprising:

a photodiode disposed in the semiconductor substrate;

a through hole passing through the semiconductor substrate; and

a through electrode disposed in the through hole;

wherein the semiconductor substrate has a first surface and a second surface

opposing each other, and the insulating pattern is disposed on the second surface of the
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semiconductor substrate.

19. The image sensor of claim 18, further comprising:

an isolation region disposed in a portion of the semiconductor substrate
adjacent to the first surface of the semiconductor substrate; and

a circuit interconnection region disposed on the first surface of the
semiconductor substrate,

wherein the through hole passes through the isolation region.
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