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( 57 ) ABSTRACT 

An image sensor is provided . The image sensor includes a 
substrate , a first interlayer insulating layer , a first metal line , 
and a shielding structure . The substrate includes a pixel 
array , a peripheral circuit area , and an interface area dis 
posed between the pixel array and the peripheral circuit area . 
The first interlayer insulating layer is formed on a first 
surface of the substrate . The first metal line is disposed on 
the first interlayer insulating layer of the pixel array . The 
second interlayer insulating layer is disposed on the first 
interlayer insulating layer wherein the second interlayer 
insulating layer covers the first metal line . The shielding 
structure passes through the substrate in the interface area 
wherein the shielding structure electrically insulates the 
pixel array of the substrate and the peripheral circuit area . 
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IMAGE SENSOR HAVING SHIELDING through via area , and a shield area disposed between the 
STRUCTURE pixel array and the through via area . The first interlayer 

insulating layer is formed on a first surface of the substrate . 
Matter enclosed in heavy brackets [ ] appears in the 5 layer of the pixel array . The through via line is disposed on The pixel line is disposed on the first interlayer insulating 
original patent but forms no part of this reissue specifica the first insulating layer in the through via area . The second tion ; matter printed in italics indicates the additions interlayer insulating layer is disposed on the first interlayer made by reissue ; a claim printed with strikethrough insulating layer , wherein the second interlayer insulating 
indicates that the claim was canceled , disclaimed , or held layer covers the pixel line and the through via line . The invalid by a prior post - patent action or proceeding . through via structure passes through the substrate in the 

through via area . The shielding structure passes through the CROSS - REFERENCE TO RELATED substrate in the shield area . The through via structure APPLICATION includes a via structure and a via isolation structure . The via 
This application is an application for reissue of U.S. Pat . 15 structure passes through the substrate and the first interlayer insulating layer . The via isolation structure passes through No. 9,461,084 , issued on Oct. 4 , 2016 , which issued from 

U.S. patent application Ser . No. 14 / 626,549 , filed on Feb. the substrate to surround the via structure . The shielding 
19 , 2015 , which claims under 35 U.S.C. $ 119 priority to and structure passes through the substrate to electrically isolate 
the benefit of Korean Patent Application No. 10-2014 the pixel array of the substrate from the through via area . 
0109920 filed on Aug. 22 , 2014 , the entire contents of which 20 In accordance with still another aspect of the inventive 
are incorporated by reference herein . concepts , an image sensor includes a substrate , a first 

interlayer insulating layer , a first metal line , a second metal 
BACKGROUND line , a second interlayer insulating layer , a through via 

structure , and a shielding structure . The substrate includes a 
1. Technical Field 25 first area and a second area . The first interlayer insulating 
The present disclosure relates to a layout and a vertical layer is formed on a first surface of the substrate . The first 

structure of a semiconductor device including a shielding metal line is disposed on the first interlayer insulating layer 
structure and a method of manufacturing the same . in the first area . The second metal line is disposed on the first 

2. Discussion of Related Art interlayer insulating layer in the second area . The second 
An image sensor having a more high resolution for a high 30 interlayer insulating layer is disposed on the first interlayer quality display image is being developed . Since the image insulating layer to cover the first and second metal lines . The sensor of a high resolution has a high degree of integration through via structure is disposed in the first area . The and a small size , an active pixel sensor array is affected by shielding structure is disposed in the second area . The electrical , magnetic , and thermal effects from peripheral circuits . The effects from the peripheral circuits may degrade 35 through via structure includes a through via plug passing 

the operation and performance of the image sensor . Thus , the through the substrate and the first interlayer insulating layer 
active pixel sensor array should be shielded from the elec in the first area to be electrically connected to the first metal 
trical , magnetic and thermal effects of the peripheral circuit , line . The shielding structure includes a shield insulating 
so that the operation and performance of the image sensor is material layer passing through the substrate in the second 
improved . 40 area and contacts the first interlayer insulating layer . 

SUMMARY BRIEF DESCRIPTION OF THE DRAWINGS 

Exemplary embodiments of the inventive concepts pro- The foregoing and other features and advantages of the 
vide an image sensor having a shielding structure . 45 inventive concepts will be apparent from the more particular 

Other exemplary embodiments of the inventive concepts description of exemplary embodiments of the inventive 
provide a method of manufacturing the image sensor having concepts , as illustrated in the accompanying drawings in 
the shielding structure . which like reference characters refer to the same parts 

In accordance with an aspect of the inventive concepts , an throughout the different views . The drawings are not nec 
image sensor includes a substrate , a first interlayer insulating 50 essarily to scale , emphasis instead being placed upon illus 
layer , a first metal line , and a shielding structure . The trating the principles of the inventive concepts . In the 
substrate includes a pixel array , a peripheral circuit area , and drawings : 
an interface area disposed between the pixel array and the FIGS . 1A , 1B and 1C are conceptual block diagrams of 
peripheral circuit area . The first interlayer insulating layer is image sensors in accordance with exemplary embodiments 
formed on a first surface of the substrate . The first metal line 55 of the inventive concepts ; 
is disposed on the first interlayer insulating layer of the pixel FIGS . 2A , 2B and 2C are conceptual cross - sectional 
array . The second interlayer insulating layer is disposed on views of the image sensors in accordance with exemplary 
the first interlayer insulating layer , wherein the second embodiments of the inventive concepts ; 
interlayer insulating layer covers the first metal line . The FIGS . 3A , 3B , 3C , 4A , 4B , 5A and 5B show methods of 
shielding structure passes through the substrate in the inter- 60 manufacturing the image sensors in accordance with exem 
face area to electrically isolate the pixel array of the sub- plary embodiments of the inventive concepts ; 
strate from the peripheral circuit area . FIGS . 6A and 6B are top views or layouts of image 

In accordance with another aspect of the inventive con- sensors in accordance with exemplary embodiments of the 
cepts , an image sensor includes a substrate , a first interlayer inventive concepts ; 
insulating layer , a pixel line , a through via line , a second 65 FIGS . 7A and 7B are conceptual cross - sectional views of 
interlayer insulating layer , a through via structure , and a image sensors in accordance with exemplary embodiments 
shielding structure . The substrate includes a pixel array , a of the inventive concepts ; 
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FIGS . 8A , 8B , 8C , 8D , 8E , 8F , 86 , 9A , 9B , 9C and 9D manufacturing . For example , an implanted region illustrated 
show methods of manufacturing the image sensor in accor- as a rectangle will , typically , have rounded or curved fea 
dance with exemplary embodiments of the inventive con- tures and / or a gradient of implant concentration at its edges 
cepts ; rather than a binary change from implanted to non - im 
FIG . 10A is a schematic block diagram for describing a 5 planted region . Likewise , a buried region formed by implan 

camera system including the image sensor in accordance tation may result in some implantation in the region between 
with exemplary embodiments of the inventive concepts ; and the buried region and the surface through which the implan 
FIG . 10B is a conceptual block diagram of an electronic tation takes place . Thus , the regions illustrated in the figures 

system in accordance with an exemplary embodiment of the are schematic in nature and their shapes are not intended to 
inventive concepts . 10 illustrate the actual shape of a region of a device and are not 

intended to limit the scope of the present inventive concepts . 
DETAILED DESCRIPTION Like numbers refer to like elements throughout . Thus , the 

same or similar numbers may be described with reference to 
Various exemplary embodiments will now be described other drawings even if they are neither mentioned nor 

more fully with reference to the accompanying drawings . 15 described in the corresponding drawing . Also , elements that 
The inventive concepts disclosed herein may , however , be are not denoted by reference numbers may be described with 
embodied in different forms and should not be construed as reference to other drawings . 
limited to the exemplary embodiments set forth herein . It will be understood that , the terms of ' front side ' and 
Rather , these exemplary embodiments are provided so that “ back side ' are relative terms to conveniently explain the 
this disclosure is thorough and complete and fully conveys 20 present inventive concepts . Thus , ' front side ' and ' back side ' 
the inventive concepts to those skilled in the art . In the do not correspond to predetermined directions , locations or 
drawings , the sizes and relative sizes of layers and regions elements , and ‘ front side ' may be substituted by “ back side ' . 
may be exaggerated for clarity . For example , ‘ front side ' may mean “ back side ’ . Thus , ' front 

The terminology used herein is for the purpose of describ- side'may be described as “ first side ' , and ' back side’may be 
ing particular exemplary embodiments only and is not 25 described as “ second side ’ . Also , ‘ back side ' may be 
intended to be limiting of the present inventive concepts . As described as “ first side , and ‘ front side ’ may be described as 
used herein , the singular forms “ a , ” “ an ” and “ the ” are ' first side ' . However , in the same embodiment , ' front side ' 
intended to include the plural forms as well , unless the may not be substituted by back side ' . It will be understood 
context clearly indicates otherwise . It will be further under- that , although the terms “ first , ” “ second , ” “ third , ” etc. may 
stood that the terms “ comprises ” and / or “ comprising , " when 30 be used herein to describe various elements , components , 
used in this specification , specify the presence of stated regions , layers and / or sections , these elements , components , 
features , integers , steps , operations , elements , and / or com- regions , layers and / or sections should not be limited by these 
ponents , but do not preclude the presence or addition of one terms . These terms are only used to distinguish one element , 
or more other features , integers , steps , operations , elements , component , region , layer or section from another element , 
components , and / or groups thereof . 35 component , region , layer or section . Thus , a first element , 

It will be understood that when an element or layer is component , region , layer or section discussed below could 
referred to as being “ on , ” “ connected to ” or “ coupled to ” be termed a second element , component , region , layer or 
another element or layer , it can be directly on , connected or section without departing from the teachings of the present 
coupled to the other element or layer or intervening elements inventive concepts . 
or layers may be present . Like numerals refer to like 40 FIGS . 1A to 1C are conceptual block diagrams of image 
elements throughout . As used herein , the term “ and / or ” sensors 10A , 10B , 10C in accordance with exemplary 
includes any and all combinations of one or more of the embodiments of the inventive concepts . 
associated listed items . Referring to FIGS . 1A to 1C , the image sensor 10A 

Spatially relative terms , such as “ beneath , ” " below , ” includes a pixel array PA , peripheral circuit areas PCA , an 
“ lower , ” “ above , " " upper ” and the like , may be used herein 45 interface areas IA , and a shielding structure 50 formed in the 
for ease of description to describe one element's or feature's interface areas IA . The pixel array PA is disposed on a center 
relationship to another element ( s ) or feature ( s ) as illustrated of the image sensor 10A , and includes pixels . For example , 
in the figures . It will be understood that the spatially relative the pixel array PA may include an active pixel sensor array 
terms are intended to encompass different orientations of the APS . The peripheral circuit areas PCA are disposed on the 
device in use or operation in addition to the orientation 50 periphery of the pixel array PA . A register block , a timing 
depicted in the figures . For example , if the device in the generator , a ramp generator , a buffer circuit , a correlated 
figures is turned over , elements described as “ below ” or double sampler , a comparator , an analog - to - digital con 
“ beneath ” other elements or features would then be oriented verter , and the like , may be included in the peripheral circuit 
" above ” the other elements or features . Thus , the term areas PCA . The interface areas IA may be disposed between 
“ below ” can encompass both an orientation of above and 55 the pixel array PA and the peripheral circuit areas PCA . 
below . The device may be otherwise oriented ( rotated 90 The shielding structure 50 may be disposed between the 
degrees or at other orientations ) and the spatially relative pixel array PA and the peripheral circuit areas PCA . For 
descriptors used herein interpreted accordingly . example , the shielding structure 50 may be formed in the 

Exemplary embodiments are described herein with refer- interface areas IA . The shielding structure 50 may enhance 
ence to cross - sectional illustrations that are schematic illus- 60 electrical insulation , magnetic shielding , and thermal isola 
trations of idealized embodiments ( and intermediate struc- tion between the pixel array PA and the peripheral circuit 
tures ) . As such , variations from the shapes of the areas PCA . 
illustrations as a result , for example , of manufacturing Referring to FIG . 1A , the shielding structure 50 may 
techniques and / or tolerances , are to be expected . Thus , the surround the pixel array PA . Referring to FIG . 1B , the 
exemplary embodiments should not be construed as limited 65 shielding structure 50 may surround the pixel array PA and 
to the particular shapes of regions illustrated herein but are the peripheral circuit areas PCA . Referring to FIG . 1C , the 
to include deviations in shapes that result , for example , from shielding structure 50 may individually surround each of the 
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peripheral circuit areas PCA . In another exemplary embodi- metal lines 40L are disposed in the peripheral circuit area 
ment , the shielding structure 50 may surround only some of PCA . The pixel lines 40P are disposed in the pixel array PA . 
the peripheral circuit areas PCA . The multilayered metal lines 40L , 40P may include a metal 

In the image sensors 10A , 10B , 10C in accordance with such as tungsten ( W ) , aluminum ( Al ) , copper ( Cu ) , etc. 
the exemplary embodiments of the inventive concepts , the 5 The shallow isolation areas 21 may include an insulating 
peripheral circuit area PCA is electrically and physically material formed using a shallow trench isolation ( STI ) 
insulated and separated from the pixel array PA . Thus , since process . The deep isolation areas 23 may include an insu 
the electrical and thermal effects on the unit pixels of the lating material formed using a deep trench isolation ( DTI ) 
pixel array PA from the peripheral circuit areas PCA are process . The photodiodes 25 may include a P - doped area 
decreased , a dark current and a white spot are decreased . 10 and an N - doped area which are formed by ion implanting 
Therefore , electrical , thermal , and optical operations and process . 
performances of the image sensors 10A , 10B , 10C may be The shielding structure 50 may include a shield insulating 
superior . material 51 filled in a shield trench 50T that passes through 
FIGS . 2A , 2B and 2C are conceptual cross - sectional the substrate 20 in a vertical direction . The shielding struc 

views of the image sensors 11A , 11B , 11C in accordance 15 ture 50 may pass through the substrate 20 to electrically and 
with exemplary embodiments of the inventive concepts . physically insulate and separate the pixel array PA of the 
FIGS . 2A to 2C each include cross - sectional views of the substrate 20 from the peripheral circuit area PCA of the 
peripheral circuit areas PCA , the interface area IA , and the substrate 20. A lower end portion of the shielding structure 
pixel array PA shown in FIGS . 1A to 1C . 50 may pass through the first surface S1 of the substrate 20 

Referring to FIG . 2A , the image sensor 11A includes a 20 and protrude into the lower interlayer insulating layer 30. An 
substrate 20 , transistors 27L , 27P , a lower interlayer insu- upper end portion of the shielding structure 50 may protrude 
lating layer 30 , an upper interlayer insulating layer 35 , at a higher level than the second surface S2 of the substrate 
multilayered metal lines 40L , 40P , shallow isolation areas 20. The shield insulating material 51 may include an insu 
21 , photodiodes 25 , deep isolation areas 23 , a shielding lating material such as silicon oxide . A height of the shield 
structure 50 , a capping layer 60 , a protection layer 65 , color 25 ing structure 50 may be same as a height of the deep 
filters 70 , and microlenses 75. The substrate 20 may be isolation areas 23 . 
disposed in each of the peripheral circuit area PCA , the The capping layer 60 may be entirely formed on the 
interface area IA and the pixel array PA . The transistors 27L , second surface S2 of the substrate 20. The capping layer 60 
27P , the lower interlayer insulating layer 30 , the upper may include the same material as the shield insulating 
interlayer insulating layer 35 , and the multilayered metal 30 material 51 to physically continue with the shield insulating 
lines 40L , 40P are disposed on a first surface S1 of the material 51. An upper surface of the capping layer 60 may 
substrate 20. The shallow isolation areas 21 , the photodiodes be co - planar with an upper surface of the shielding structure 
25 , the deep isolation areas 23 , the shielding structure 50 are 50 . 
formed in the substrate 20. The capping layer 60 , the The protection layer 65 may be formed on the capping 
protection layer 65 , the color filters 70 , and the microlenses 35 layer 60. The protection layer 65 may have a multilayered 
75 are disposed on a second surface S2 of the substrate 20 . structure to include an anti - reflection layer or a passivation 
The second surface S2 of the substrate 20 may be opposite layer . For example , the protection layer 65 may include 
the first surface S1 of the substrate 20. For example , the first silicon nitride , silicon oxide , silicon oxynitride , a polyimide , 
surface S1 may be a front side surface of the substrate 20 , and / or an organic polymer . 
and the second surface S2 may be a back side surface of the 40 The color filters 70 may be formed on the protection layer 
substrate 20. Alternatively , the first surface S1 may be the 65 to be aligned perpendicular to the photodiodes 25. The 
back side surface of the substrate 20 , and the second surface color filters 70 may include silicon oxide or an organic 
S2 may be the front side surface of the substrate 20 . polymer including pigment . 

The transistors 27L , 27P may include logic transistors The microlenses 75 may be aligned perpendicular to the 
27L and a pixel transistor 27P . In an exemplary embodiment , 45 color filters 70. The microlenses 75 may include transparent 
the logic transistors 27L are disposed in the peripheral silicon oxide or an organic polymer . 
circuit area PCA , and the pixel transistor 27P is disposed in Referring to FIG . 2B , the image sensor 11B according to 
the pixel array PA . The logic transistors 27L may form a an exemplary embodiment of the inventive concepts may 
logic circuit , a differential amplifier , a driver , or an input / include a shielding structure 50 having a shield trench 50T , 
output buffer , etc. The pixel transistor 27P may be one of a 50 a shield insulating material 51 and a shield core 52 compared 
transmission transistor , a reset transistor , and an amplifica- with the image sensor 11A shown in FIG . 2A . The shield 
tion transistor . insulating material 51 may be conformally formed on a side 

The lower interlayer insulating layer 30 may be formed on wall and a bottom surface of the shield trench 50T to 
the first surface S1 of the substrate 20 to cover the transistors partially fill the shield trench 50T . The shield insulating 
27L , 27P . The lower interlayer insulating layer 30 may 55 material 51 may include silicon oxide or silicon nitride . The 
include an insulating material such as , for example , silicon shield core 52 may be formed on the shield insulating 
oxide . material 51 to completely fill the shield trench 50T . The 
The upper interlayer insulating layer 35 may be formed on shield core 52 may protrude at a higher level than the second 

the lower interlayer insulating layer 30 to cover the multi- surface S2 of the substrate 20. The shield core 52 may 
layered metal lines 40L , 40P . The upper interlayer insulating 60 include a metal . An upper surface of the shield core 52 may 
layer 35 may have a multilayered structure . The upper be co - planar with an upper surface of the shield insulating 
interlayer insulating layer 35 may include an insulating material 51. The shield core 52 may include a barrier layer 
material such as silicon oxide or silicon nitride . and a metal layer . 

The multilayered metal lines 40L , 40P may be formed in Referring to FIG . 2C , the image sensor 11C according to 
the upper interlayer insulating layer 35 as the multilayered 65 an exemplary embodiment of the inventive concepts may 
structure . The multilayered metal lines 40L , 40P may include a shielding structure 50 having a shield trench 50T , 
include logic metal lines 40L and pixel lines 40P . The logic a shield insulating material 51 , a shield core 52 , and a shield 
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pad 53 compared with the image sensors 11A , 11B shown in be formed to have the same depth . The shield trench 50T and 
FIGS . 2A and 2C . A positive voltage ( + ) , a negative voltage the deep isolation trench 23T may pass through the substrate 
( - ) , or a ground voltage may be applied to the shield core 52 20 so that lowest bottom surfaces of the shield trench 50T 
through the shield pad 53. The shield pad 53 may include the and the deep isolation trench 23T may be disposed in the 
same material as the shield core 52 to physically continue 5 lower interlayer insulating layer 30 . 
with the shield core 52. The shield pad 53 may be disposed Referring to FIG . 3C , the method may include forming a 
on the capping layer 60. The protection layer 65 may have shielding structure 50 , deep isolation areas 23 , and a capping 
an opening O which exposes an upper surface of the shield layer 60 by performing a CVD process and / or a gap filling 
pad 53. The shield pad 53 may include a barrier layer and a process shielding structure and forming a protection layer 65 
metal layer . 10 on the capping layer 60. The shielding structure 50 may 

In the image sensors 11A , 11B , 11C , the peripheral circuit include a shield insulating material 51 filling the shield 
areas PCA of the substrate 20 are electrically and physically trench 50T . The deep isolation areas 23 may include a deep 
insulated and separated from the pixel array PA of the isolation insulating material 231 filling the deep isolation 
substrate 20 . trenches 23T . The shield insulating material 51 , the deep 
FIGS . 3A to 3C are views for describing a method of 15 isolation insulating material 231 , and the capping layer 60 

manufacturing the image sensor in accordance with exem- may be simultaneously formed to include the same material . 
plary embodiments of the inventive concepts . For example , the shield insulating material 51 , the deep 

Referring to FIG . 3A , the method of manufacturing the isolation insulating material 231 , and the capping layer 60 
image sensor according to an exemplary embodiment of the may include an insulating material such as silicon oxide or 
inventive concepts may include preparing a substrate 20 20 silicon nitride . The capping layer 60 may be entirely formed 
including a peripheral circuit area PCA , an interface area IA , on the second surface S2 of the substrate 20. The protection 
and a pixel array PA , forming shallow isolation areas 21 and layer 65 may include an anti - reflection layer . The protection 
photodiodes 25 in the substrate 20 , forming transistors 27L , layer 65 may be formed as a multilayered structure . For 
27P on a first surface S1 of the substrate 20 , forming a lower example , the protection layer 65 may include one of silicon 
interlayer insulating layer 30 on the first surface S1 of the 25 nitride , silicon oxide , a polyimide , and an organic polymer . 
substrate to cover the transistors 27L , 27P , and forming a Referring back to FIG . 2A , the method may include 
plurality of multilayered metal lines 40L , 40P and an upper forming color filters 70 and microlenses 75 on the protection 
interlayer insulating layer 35 on the lower interlayer insu- layer 65 in the pixel array PA to be aligned perpendicular to 
lating layer 30 . the photodiodes 25. The color filters 70 may include one of 

The interface area IA may be disposed between the 30 silicon oxide and an organic polymer including pigment . 
peripheral circuit area PCA and the pixel array PA . The microlenses 75 may include one of silicon oxide , a 

The substrate 20 may include one of a single crystalline polyimide , and an organic polymer . 
vafer , a Si - Ge wafer , and a silicon on insulator ( SOI ) FIGS . 4A and 4B are cross - sectional views of a method of 

wafer . manufacturing the image sensor in accordance with exem 
The forming of the shallow isolation areas 21 may include 35 plary embodiments of the inventive concepts . 

performing a shallow trench isolation ( STI ) process . The Referring to FIG . 4A , the method of manufacturing the 
forming of the photodiodes 25 may include performing an image sensors according to an exemplary embodiment of the 
ion implanting process such as ion implanting or ion diffu- inventive concepts may include forming a shield trench 50T 
sion . The forming of the transistors 27L , 27P may include and a deep isolation trench 23T by performing the processes 
forming a gate insulating layer , a gate electrode , and a gate 40 described with reference to FIGS . 3A to 3C , and forming a 
spacer on the substrate 20. The transistors 27L , 27P may shield insulating material 51 in the shield trench 50T and a 
include logic transistors 27L and pixel transistors 27P . The deep isolation insulating material 231 in the deep isolation 
logic transistors 27L are formed in the peripheral circuit area trench 23T , respectively . The shield insulating material 51 
PCA . The pixel transistors 27P are disposed in the pixel may not completely fill the shield trench 50T in an exem 

45 plary embodiment . The shield insulating material 51 may 
The forming of the lower interlayer insulating layer 30 partially fill the shield trench 50T , or may be conformally 

and the upper interlayer insulating layer 35 may include formed on a side wall and a bottom surface of the shield 
forming a silicon oxide by performing a chemical vapor trench 50T . The deep isolation insulating material 231 may 
deposition ( CVD ) process . The lower interlayer insulating completely fill the deep isolation trench 23T in an exemplary 
layer 30 and the upper interlayer insulating layer 35 may be 50 embodiment . 
formed as a multilayer . Referring to FIG . 4B , the method may include forming a 

The forming of the metal lines 40L , 40P may include shield core 52 , configured to fill the shield trench 50T , on the 
performing a CVD process , a photolithography process , an shield insulating material 51 in the shield trench 50T by 
etching process , a deposition process , and / or a planarization performing a CVD process and a CMP process . The shield 
process . For example , the metal lines 40L , 40P may include 55 core 52 may include a conductive material such as a metal . 
tungsten ( W ) , aluminum ( Al ) , copper ( Cu ) , titanium ( Ti ) , or In the forming of the shield core 52 , a shielding structure 50 
another metal , a metal alloy , or a metal compound . including the shield insulating material 51 and the shield 

Referring to FIG . 3B , the method may include turning core 52 which fill the shield trench 50T may be formed . 
over the substrate 20 , thinning the substrate 20 to partially Referring back to FIG . 2B , the method may include 
recess and remove the second surface S2 of the substrate 20 , 60 forming a protection layer 65 in the capping layer 60 , and 
and forming a shield trench 50T and a deep isolation trench forming color filters 70 and microlenses 75 so as to be 
23T in the substrate 20. The thinning of the substrate 20 may aligned perpendicular to the photodiodes 25 on the protec 
include performing a grinding process , a polishing process , tion layer 65 in the pixel array PA . 
or an etching process . The shield trench 50T may be formed FIGS . 5A and 5B are cross - sectional views of a method of 
in the interface area IA . The deep isolation trench 23T may 65 manufacturing the image sensors in accordance with an 
be formed between the photodiodes 25 in the pixel array PA . exemplary embodiment of the inventive concepts . Referring 
The shield trench 50T and the deep isolation trench 23T may to FIG . 5A , the method of manufacturing the image sensors 

array PA . 
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may include forming a shield core metal layer 50M by of the inventive concepts . FIG . 7A shows cross - sectional 
performing the processes described with reference to FIGS . views taken along lines I - I ' II - II ' , and III - III ' shown in FIG . 
3A to 3C , and 4A . The shield core metal layer 50M may be 6A . FIG . 7B shows cross - sectional views taken along lines 
entirely formed on the capping layer 60 to completely fill the IV - IV ' V - V ' , and VI - VI ' shown in FIG . 6B . 
shield trench 50T . Referring to FIG . 7A , the image sensor 11D according to 

Referring to FIG . 5B , the method may include patterning an exemplary embodiment of the inventive concepts may 
the shield core metal layer 50M by performing a photoli- include a substrate 20 , a transistor 27 , a lower interlayer 
thography process and an etching process so as to form a insulating layer 30 , an upper interlayer insulating layer 35 , 
shield core 52 and a shield pad 53. The shield core 52 and metal lines 40V , 40P , a shallow isolation area 21 , photo 
the shield pad 53 are electrically connected , and include the 10 diodes 25 , a deep isolation areas 23 , a through via structure 
same material to be physically continued . 80 , a shielding structure 50 , a capping layer 60 , a protection 

Referring back to FIG . 2C , the method may include layer 65 , color filters 70 , and microlenses 75. The substrate 
forming a protection layer 65 on the capping layer 60 and the 20 includes a through via area VA , a shield area SA , and a 
shield pad 53 , forming an opening O which exposes a pixel array PA . The transistor 27 , the lower interlayer 
surface of the shield pad 53 by patterning the protection 15 insulating layer 30 , the upper interlayer insulating layer 35 , 
layer 65 , and forming color filters 70 and microlenses 75 on and the metal lines 40V , 40P are disposed on a first surface 
the protection layer 65 in the pixel array PA so as to be S1 of the substrate 20. The shallow isolation area 21 , the 
aligned perpendicular to the photodiodes 25 . photodiodes 25 , the deep isolation areas 23 , the through via 

In a method of manufacturing the image sensors accord- structure 80 and the shielding structure 50 are formed in the 
ing to embodiments of the inventive concepts , the deep 20 substrate 20. The capping layer 60 , the protection layer 65 , 
isolation areas 23 and the shielding structure 50 may be the color filters 70 , and the microlenses 75 are disposed on 
simultaneously formed using compatible processes . Thus , a second surface S2 of the substrate 20 . 
since the number of the processes is decreased , manufac- The metal lines 40V , 40P may include a through via line 
turing costs may be decreased and productivity may be 40V and pixel lines 40P . The through via line 40V is 
improved . 25 disposed in the upper interlayer insulating layer 35 in the 
FIGS . 6A and 6B are top views or layouts of image through via area VA . The pixel lines 40P are disposed in the 

sensors in accordance with exemplary embodiments of the upper interlayer insulating layer 35 in the pixel array PA . 
inventive concepts . The through via line 40V may be electrically connected to 

Referring to FIG . 6A , the image sensor 10D according to the through via structure 80. The metal lines 40V , 40P may 
an exemplary embodiment of the inventive concepts may 30 include tungsten ( W ) , aluminum ( Al ) , copper ( Cu ) , or 
include a through via area VA , a shield area SA , and a pixel another metal . 
array PA . Referring back to FIGS . 1A to 1C , the through via The through via structure 80 may include a through via 
area VA may be located at a portion or the periphery of the plug 81 , a through via pad 83 , and a through via isolation 
peripheral circuit area PCA . The shield area SA may be a structure 85. The through via plug 81 is disposed in a 
portion of the interface area IA . The pixel array PA may be 35 through via 81H . The through via pad 83 is disposed on the 
a portion of the pixel array PA . through via plug 81. The through via isolation structure 85 

The through via area VA may include a through via plug surrounds the through via plug 81 . 
81 , a through via pad 83 , and a through via isolation The through via plug 81 may include a through via barrier 
structure 85. The through via pad 83 may overlap the layer 81B and a through via metal layer 81M . The through 
through via plug 81. The through via isolation structure 85 40 via barrier layer 81B is conformally formed on an inner 
may surround the through via plug 81 and the through via surface of the through via 81H . The through via metal layer 
pad 83 . 81M fills the through via 81H . The through via pad 83 may 

The shield area SA may include a shielding structure 50 include a through via pad barrier layer 83B and a through via 
and a shield pad 53 that overlaps a portion of the shielding pad metal layer 83M . The through via pad barrier layer 83B 
structure 50 . 45 is disposed on the capping layer 60. The through via pad 

The pixel array PA may include a plurality of unit pixels metal layer 83M is disposed on the through via pad barrier 
P. Each of the unit pixels P may include four photodiode layer 83B . The through via barrier layer 81B and the through 
areas 25 and a circuit area 26 . via pad metal layer 83M may include the same material so 

Referring to FIG . 6B , the image sensor 10E according to as to physically continue , and the through via metal layer 
an exemplary embodiment of the inventive concepts may 50 81M and the through via pad metal layer 83M may include 
further include a through via line 40V and a shield line 40S the same material so as to physically continue . The through 
compared with the image sensor 10D shown in FIG . 6A . The via plug 81 may be electrically connected to the through via 
through via line 40V and the shield line 40S may electrically line 40V . 
connect the through via plug 81 to the shielding structure 50 . The shielding structure 50 may include a shield insulating 
The through via line 40V may be electrically connected with 55 material 51 , a shield core 52 , and a shield pad 53. The shield 
the shield line 40S crossing the through via area VA and the insulating material 51 is disposed in a shield trench SOT . 
shield area SA . The shield core 52 is disposed in a shield core trench 52T in 
The image sensors 10D , 10E according to exemplary the shield insulating material 51. The shield pad 53 is 

embodiments of the inventive concepts may include the disposed on the shield core 52. The shield core trench 52T 
shielding structure 50 having a conductive material . The 60 may pass through the shield insulating material 51 and the 
peripheral circuit area PCA or the through via area VA may lower interlayer insulating layer 30. The shield core 52 may 
be electromagnetically separated from the pixel array PA . include a shield core barrier layer 52B and a shield core 
Thus , the electromagnetic interference onto the pixel array metal layer 52M . The shield core barrier layer 52B and the 
PA from the peripheral circuit area PCA and the through via shield core metal layer 52M are conformally formed on an 
area VA may be decreased . 65 inner surface of the shield core trench 52T . The shield pad 

FIGS . 7A and 7B are conceptual cross - sectional views of 53 may include a shield pad barrier layer 53B and a shield 
image sensors in accordance with exemplary embodiments pad metal layer 53M . The shield pad barrier layer 53B is 
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disposed on the capping layer 60. The shield pad metal layer trench 85T , the shield trench 50T and the deep isolation 
53M is disposed on the shield pad barrier layer 53B . The trench 23T to form a via isolation insulating material 851 , a 
shield core barrier layer 52B and the shield pad barrier layer preliminary shielding structure 50P , and a deep isolation 
53B may have the same material so as to physically continue area 23. The method may also include forming a capping 
with the shield pad barrier layer 53B . The shield core metal 5 layer 60 on the second surface S2 of the substrate 20 . 
layer 52M and the shield pad metal layer 53M may have the Referring to FIG . 8D , an exemplary embodiment may 
same material so as to physically continue with the shield include forming a mask pattern M on the capping layer 60 , 
pad metal layer 53M . A positive voltage ( + ) , a negative and etching the capping layer 60 and the substrate 20 using 
voltage ( - ) , or a ground voltage may be applied to the shield the mask pattern M as an etch mask to form a through via 
core 52 through the shield pad 53 . 10 81H that passes through the capping layer 60 and the 
An upper surface of the through via pad 83 may be substrate 20 in the through via area VA to expose the through 

exposed through a first opening 01 of the protection layer via line 40V . An exemplary embodiment may also include 
65. An upper surface of the shield pad 53 may be exposed forming a shield core trench 52T in the shield area SA . The 
through a second opening 02 of the protection layer 65 . shield core trench 52T may pass through the shield insulat 

Referring to FIG . 7B , the image sensor 11E according to 15 ing material 51 and the lower interlayer insulating layer 30 . 
an exemplary embodiment of the inventive concepts may A lower end of the shield core trench 52T may be located in 
further include a shield line 40S disposed in the shield area the upper interlayer insulating layer 35. Then , the mask 
SA compared with the image sensor 10D shown in FIG . 7A . pattern M may be removed . 
The shield line 40S may be disposed on the same horizontal Referring to FIG . 8E , the method may include forming a 
level as the through via line 40V . The shield line 40S may 20 barrier layer BL and a metal layer ML by performing a CVD 
be electrically connected to the through via line 40V . The process , a physical vapor deposition ( PVD ) process , an 
shield line 40S may be electrically connected to the shield atomic layer deposition ( ALD ) process , and / or a plating 
core 52. An upper surface of the shield pad 53 may not be process . The barrier layer BL may be conformally formed on 
exposed , and is covered by the protection layer 65. In an inner surface of the through via 81H , an inner surface of 
another embodiment , the shield pad 53 may not be formed 25 the shield core trench 52T , and the capping layer 60. The 
and may be omitted . A positive voltage ( + ) , a negative metal layer ML may be formed on the barrier layer BL to fill 
voltage ( - ) , or a ground voltage may be applied to the shield the through via 81H and the shield core trench 52T . The 
core 52 through the through via pad 83 , the through via plug barrier layer BL may include a barrier metal and / or a seed 
81 , the through via line 40V , and the shield line 40S . metal . The barrier layer BL may include titanium ( Ti ) , 

Since the image sensors 11D , 11E according to exemplary 30 titanium nitride ( TiN ) , titanium tungsten ( TiW ) , or another 
embodiments of the inventive concepts include the shield metal . The metal layer ML may include tungsten ( W ) , 
core 52 having a conductive material , electromagnetic aluminum ( Al ) , copper ( Cu ) , or another metal . 
effects on the pixel array PA from the through via area VA Referring to FIG . 8F , an exemplary embodiment may 
may be decreased . Further , as a voltage may be applied to include patterning the metal layer ML and the barrier layer 
the shield core 52 , electromagnetic shield characteristics and 35 BL by performing a photolithography process or an etching 
heat dissipation characteristics may be superior . process to form a through via structure 80 and a shielding 

FIGS . 8A to 8G are views for describing a method of structure 50. The through via structure 80 may include a 
manufacturing the image sensor in accordance with exem- through via plug 81 and a through via pad 83. The shielding 
plary embodiments of the inventive concepts . structure 50 may include a shield core 52 and a shield pad 

Referring to FIG . 8A , a method of manufacturing the 40 53. The through via pad 83 may include a through via pad 
image sensor according to an exemplary embodiment of the barrier layer 83B and the through via pad metal layer 83M . 
inventive concepts may include preparing a substrate 20 The shield pad 53 may include a shield pad barrier layer 53B 
including a through via area VA , a shield area SA , and a and a shield pad metal layer 53M . 
pixel array PA , forming a shallow isolation area 21 and Referring to FIG . 8G , an exemplary embodiment may 
photodiodes 25 in the substrate 20 of the pixel array PA , and 45 include forming a protection layer 65 on the capping layer 
forming a transistor 27 , a lower interlayer insulating layer 60. The protection layer 65 includes a first opening 01 
30 , metal lines 40V , 40P , and an upper interlayer insulating which exposes an upper surface of the through via pad 83 
layer 35 on a first surface S1 of the substrate 20 . and a second opening O2 which exposes an upper surface of 

The metal lines 40V , 40P may include a through via line the shield pad 53 . 
40V and a pixel line 40P . The through via line 40V is 50 Referring back to FIG . 7A , an exemplary embodiment 
disposed in the through via area VA . The pixel line 40P is may include forming color filters 70 and microlenses 75 on 
disposed in the pixel array PA . The through via line 40V and the protection layer 65. The color filters 70 and the micro 
the pixel line 40P may be disposed on the same level as the lenses 75 are aligned perpendicular to the photodiodes 25 . 
lowermost pixel line 40P in the pixel array PA . Referring to FIG . 9A , a method of manufacturing the 

Referring to FIG . 8B , the method may include turning 55 image sensor according to an exemplary embodiment of the 
over the substrate 20 , thinning the substrate 20 to partially inventive concepts may performing the processes described 
recess and remove the second surface S2 of the substrate 20 , with reference to FIG . 8A , preparing a substrate 20 includ 
and forming a through via isolation trench 85T , a shield ing a through via area VA , a shield area SA , and a pixel array 
trench 50T , and a deep isolation trench 23T in the substrate PA , forming a shallow isolation area 21 and photodiodes 25 
20. Referring back to FIG . 6A , the via isolation trench 85T 60 in the pixel array PA of the substrate 20 , and forming a 
may be in a closed polygonal shape , the shield trench 50T transistor 27 , a lower interlayer insulating layer 30 , metal 
may be in a linear shape , and the deep isolation trench 23T lines 40V , 40S , and 40P , and an upper interlayer insulating 
may be in a matrix shape to surround the photodiodes 25 in layer 35 on a first surface S1 of the substrate 20 . 
a top view . The metal lines 40V , 40S , 40P may include a through via 

Referring to FIG . 8C , an exemplary embodiment may 65 line 40V , a shield line 40S , and a pixel line 40P . The through 
include performing a CVD process and / or a gap filling via line 40V is disposed in the through via area VA . The 
process to fill an insulating material in the via isolation shield line 40S is disposed in the shield area SA . The pixel 
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line 40P is disposed in the pixel array PA . The through via sensors . Each of the active pixel sensors may include one of 
line 40V and the shield line 40S may be located at the same the image sensors 10A , 10B , 10C , 10D , 10E , 10F , 10G , 10H 
level as the lowermost pixel line 40P of the metal lines 40V , having a back irradiation typed image sensor in accordance 
40S , 40P . The through via line 40V and the shield line 40S with an exemplary embodiment of the inventive concepts . 
may be electrically and physically connected . 5 The row driver 416 may selectively activate a row of the 

Referring to FIG . 9B , an exemplary embodiment may active pixel sensor array 415. The CDS 417 may sample and 
include forming a via isolation structure 85 , a preliminary output an analog signal generated from the active pixel 
shielding structure 50 , a plurality of deep isolation areas 23 , sensor array 415. The comparator 418 may compare data 
and a capping layer 60 by performing the processes transmitted from the CDS 417 and a slope of a ramp signal 
described with reference to FIGS . 8B to 8D , forming a mask 10 which is a feedback from the analog reference voltages and 
pattern M , forming a through via 81H in the through via area then generate various reference signals . The analog - to 
VA , and forming a shield core trench 52T in the shield area digital converter 419 may convert analog image data to 
SA . The through via 81H exposes the through via line 40V . digital image data . 
The shield core trench 52T exposes the shield line 40S . FIG . 10B is a conceptual block diagram of an electronic 
Then , the mask pattern M may be removed . 15 system 500 in accordance with an exemplary embodiment of 

Referring to FIG . 9C , an exemplary embodiment may the inventive concepts . Referring to FIG . 10B , the electronic 
include forming a through via structure 80 and a shielding system 500 according to an exemplary embodiment of the 
structure 50 by performing the processes described with inventive concepts may include a bus 510 , an image sensing 
reference to FIGS . 8E and 8F . The through via structure 80 unit 520 capable of inputting and outputting signals or data 
may include a through via plug 81 and a through via pad 83. 20 through the bus 510 , a central processing unit 530 , and an 
The shielding structure 50 may include a shield core 52 and input / output unit 540. The electronic system 500 may further 
a shield pad 53. The through via pad 83 may include a include a memory drive 550. The electronic system 500 may 
through via pad barrier layer 83B and a through via pad further include an optical disc drive ( ODD ) 560. The elec 
metal layer 83M . The shield pad 53 may include a shield pad tronic system 500 may further include an external commu 
barrier layer 53B and a shield pad metal layer 53M . Alter- 25 nication unit 570. The image sensing unit 520 may include 
natively , the shield pad 53 may not be formed . one of the image sensors 10A , 10B , 10C , 10D , 10E , 11A , 

Referring to FIG . 9D , an exemplary embodiment may 11B , 110 , 110 , 11E in accordance with exemplary embodi 
include forming a protection layer 65 on the capping layer ments of the inventive concepts . The central processing unit 
60. The protection layer 65 includes an opening O which 530 may include a microprocessor . The input / output unit 
exposes an upper surface of the through via pad 83. An upper 30 540 may include one among various input devices including 
surface of the shield pad 53 may not be exposed but may be an operation button , a switch , a keyboard , a mouse , a 
covered by the protection layer 65 . keypad , a touch pad , a scanner , a camera , an optical sensor , 

Referring back to FIG . 7B , an exemplary embodiment etc. , or one among a liquid crystal display ( LCD ) , a light 
may include forming color filters 70 and microlenses 75 on emitting diode ( LED ) and / or a cathode ray tube ( CRT ) 
the protection layer 65. The color filters 70 and the micro- 35 monitor , a printer , and / or a device for displaying various 
lenses 75 may be aligned perpendicular to the photodiodes visual information . The memory drive 550 may include a 
25 . dynamic random access memory ( DRAM ) , a static random 
FIG . 10A is a schematic block diagram for describing a access memory ( SRAM ) , a phase changeable random access 

camera system including one of the image sensors 10A , memory ( PRAM ) , a resistive random access memory 
10B , 10C , 10D , 10E , 11A , 11B , 11C , 11D , 11E in accor- 40 ( RRAM ) , a magnetic random access memory ( MRAM ) , a 
dance with exemplary embodiments of the inventive con- non - volatile memory ( NVM ) , a flash memory , a solid state 
cepts . Referring to FIG . 10A , a camera system 400 accord- drive ( SSD ) , a hard disk ( HD ) , and / or various memory 
ing to an exemplary embodiment of the inventive concepts devices , or a drive thereof . For example , the ODD 560 may 
may include an image sensing part 410 , an image signal include a compact disc - read only memory ( CD - ROM ) drive , 
processing part 420 , and an image display part 430. The 45 a digital video disc ( DVD ) drive , etc. The external commu 
image sensing part 410 may include a control register block nication unit 570 may include a modem , a local area network 
411 , a timing generator 412 , a ramp generator 413 , a buffer ( LAN ) card , or a universal serial bus ( USB ) , etc. , and may 
part 414 , an active pixel sensor array 415 , a row driver 416 , include an external memory , a wireless broadband internet 
a correlated double sampler ( CDS ) 417 , a comparator 418 , ( WiBro ) communication device , an infrared ray communi 
and an analog - to - digital converter 419. The control register 50 cation device , etc. 
block 411 may control overall operations of the camera In image sensors according to exemplary embodiments of 
system 400. The control register block 411 may directly the inventive concepts , a substrate of the pixel array are 
apply operation signals to the timing generator 412 , the ramp insulated , shielded and separated from the electrical , mag 
generator 413 , and the buffer part 414. The timing generator netic , material , and physical effects of the substrate of the 
412 may generate various signals that may be reference 55 peripheral circuit region . Thus , the electrical and thermal 
signals for operation timings of various components of the effects on the unit pixels of the pixel array from the 
image sensing part 410. The operation timing reference peripheral circuits are decreased , and then a dark current , a 
signals generated by the timing generator 412 may be white spot defect can be decreased and the heat can be easily 
transmitted to the row driver 416 , the CDS 417 , the com- dissipated . Therefore , the electrical , thermal , and optical 
parator 418 , and / or the analog - to - digital converter 419 , etc. 60 operations and performances of the image sensors can be 
The ramp generator 413 may generate and transmit a ramp improved . 
signal that may be used for the CDS 417 and / or the com- The foregoing is illustrative of exemplary embodiments 
parator 418. The buffer part 414 may include a latch part . and is not to be construed as limiting thereof . Although a few 
The buffer part 414 may temporarily store an image signal exemplary embodiments have been described , those skilled 
that may be transmitted to the outside . The active pixel 65 in the art will readily appreciate that many modifications are 
sensor array 415 may detect an external image . The active possible in the exemplary embodiments without materially 
pixel sensor array 415 may include a plurality of active pixel departing from the novel teachings and advantages . Accord 



10 

15 

25 

US RE48,755 E 
15 16 

ingly , all such modifications are intended to be included wherein the shield line is electrically connected to the 
within the scope of this inventive concepts as defined in the shield core , and the through via line is electrically 
claims . In the claims , means - plus - function clauses are connected to the through via plug . 
intended to cover the structures described herein as perform- 5. The image sensor of claim 4 , wherein the shield line is 
ing the recited function , and not only structural equivalents 5 electrically connected to the through via line . 
but also equivalent structures . Therefore , it is to be under 6. The image sensor of claim 3 , wherein the through via 
stood that the foregoing is illustrative of various exemplary structure comprises a through via pad disposed on a second 
embodiments and is not to be construed as limited to the surface of the substrate , and 
specific exemplary embodiments disclosed , and that modi wherein the through via pad is electrically connected to 

the through via plug . fications to the disclosed exemplary embodiments , as well as 7. An image sensor comprising : other embodiments , are intended to be included within the a substrate comprising a first area and a second area ; scope of the appended claims . a first interlayer insulating layer formed on a first surface 
of the substrate ; 

What is claimed is : a first metal line disposed on the first interlayer insulating 
1. An image sensor comprising : layer in the first area , and a second metal line disposed 
a substrate comprising a pixel array , a through via area , on the first interlayer insulating layer in the second 

and a shield area disposed between the pixel array and area ; 
the through via area ; a second interlayer insulating layer disposed on the first 

a first interlayer insulating layer formed on a first surface 20 interlayer insulating layer , and covering the first and 
of the substrate ; second metal lines ; and 

a pixel line disposed on the first interlayer insulating layer a through via structure disposed in the first area and a 
in the pixel array ; shielding structure disposed in the second area , 

a through via line disposed on the first interlayer insulat- wherein the through via structure comprises a through via 
ing layer in the through via area ; plug passing through the substrate and the first inter 

a second interlayer insulating layer disposed on the first layer insulating layer in the first area , and electrically 
interlayer insulating layer , the second interlayer insu connected to the first metal line , and 
lating layer covering the pixel line and the through via wherein the shielding structure comprises a shield insu 
line ; lating material passing through the substrate in the 

a through via structure configured to pass through the 30 second area , and contact the first interlayer insulating 
substrate in the through via area ; and layer . 

a shielding structure passing through the substrate in the 8. The image sensor of claim 7 , 
shield area , wherein the through via structure further comprises a via 

wherein the through via structure includes : isolation insulating material passing through the sub 
a through via structure passing through the substrate 35 strate and surrounding the through via plug , and 

and the first interlayer insulating layer ; and wherein the via isolation insulating material has the same 
a via isolation structure passing through the substrate height as the shield insulating material . 

and surrounding the via structure , and 9. The image sensor of claim 7 , 
wherein the shielding structure passes through the sub- wherein the shielding structure further comprises a shield 

strate and electrically insulates between the pixel array 40 core passing through the shield insulating material and 
and the through via area of the substrate . the first interlayer insulating layer , and electrically 

2. The image sensor of claim 1 , connected to the second metal line , and 
wherein the via isolation structure comprises : wherein the shield core has the same height as the through 

a via isolation trench passing through the substrate ; and 
a via isolation insulating material filling the via isola- 45 10. The image sensor of claim 9 , further comprising a 

tion trench , through via pad disposed on a second surface of the sub 
wherein the shielding structure comprises : strate , and electrically connected to the through via plug , and 

a shield trench vertically passing through the substrate ; wherein the first metal line is electrically connected to the 
and second metal line . 

a shield insulating material filling the shield trench , and 50 11. The image sensor of claim 10 , further comprising a 
wherein the via isolation trench has a same depth as the shield pad disposed on the second surface of the substrate , 

shield trench . and electrically connected to the shield core . 
3. The image sensor of claim 2 , 12. An image sensor having a first area , a second area and 
wherein the through via structure comprises : a third area , the image sensor comprising : 

a through via passing through the substrate and the first 55 a substrate disposed in the first area , the second area and 
insulating layer ; and the third area ; 

a through via plug filling the through via , a first interlayer insulating layer disposed on a first 
wherein the shielding structure comprises : surface of the substrate ; 

a shield core trench passing through the shield insulat- a first metal line disposed on the first interlayer insulating 
ing material and the first interlayer insulating layer ; 60 layer and disposed in the first area ; 
and a second metal line disposed on the first interlayer 

a shield core filling the shield core trench , and insulating layer and disposed in the second area ; 
wherein the through via has a same depth as the shield a second interlayer insulating layer disposed on the first 

core trench . interlayer insulating layer and covering the first metal 
4. The image sensor of claim 3 , further comprising a 65 line and the second metal line ; 

shield line disposed on the first interlayer insulating layer in a through via structure disposed in the first area ; and 
the shield area , a first shielding structure disposed in the second area , 

via plug . 
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wherein the through via structure includes a through via a second metal line disposed on the first interlayer 
plug passing through the substrate and the first inter- insulating layer and disposed in the second area ; 
layer insulating layer , the through via plug being a second interlayer insulating layer disposed on the first 
electrically connected to the first metal line , and interlayer insulating layer and covering the first metal 

wherein the first shielding structure comprises a shield 5 line and the second metal line ; 
insulating material , passes through the substrate in the a through via structure disposed in the first area ; and 
second area , and contacts the first interlayer insulating a first shielding structure disposed in the second area , 
layer . wherein the first shielding structure comprises a shield 

13. The image sensor of claim 12 , wherein the first area insulating material passing through the substrate in the 
and the second area are included in a peripheral circuit second area , and contact the first interlayer insulating 

layer , and 
the third area is included in a pixel area . wherein the through via structure comprises a through via 
14. The image sensor of claim 12 , wherein no shielding plug passing through the substrate and the first inter 

structure surrounds the third area . layer insulating layer in the first area , and electrically 
15. The image sensor of claim 12 , further comprising a connected to the first metal line . 

second shielding structure surrounding the third area . 19. The image sensor of claim 18 , wherein the first area 
16. The image sensor of claim 12 , further comprising a and the second area are included in a peripheral circuit 

third shielding structure surrounding the first area . the third area is included in a pixel area . 17. The image sensor of claim 12 , wherein the first 
shielding structure is disposed in an interface area of the 20. The image sensor of claim 18 , wherein no shielding 

structure surrounds the third area . image sensor . 
18. An image sensor having a first area , a second area and 21. The image sensor of claim 18 , further comprising a 

a third area , the image sensor comprising : second shielding structure surrounding the third area . 
a substrate disposed in the first area , the second area and 22. The image sensor of claim 18 , further comprising a 

the third area ; 25 third shielding structure surrounding the first area . 
a first interlayer insulating layer disposed on a first 23. The image sensor of claim 18 , wherein the first 

surface of the substrate ; shielding structure is disposed in an interface area of the 
a first metal line disposed on the first interlayer insulating image sensor . 

layer and disposed in the first area ; 

15 

area , and 

20 

* 


