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SEMICONDUCTOR STRUCTURE WITH 
FIELD SHIELD AND METHOD OF FORMING 

THE STRUCTURE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of US. application 
Ser. No. 11/623,164 ?led Jan. 15, 2007, Which is fully incor 
porated herein by reference. 

BACKGROUND 

[0002] 1. Field of the Invention 
[0003] The embodiments of the invention generally relate 
to semiconductor devices and, more particularly, to a semi 
conductor structure that incorporates a semiconductor device 
coupled to a ?eld shield. 
[0004] 2. Description of the Related Art 
[0005] Silicon-on-insulator (SOI) technology and, particu 
larly, partially depleted SOI technology, is often subject to 
damage during Wafer processing in the back-end of the line 
(BEOL) sectors. Speci?cally, charging of metal lines in pro 
cessing tools can pass a current from the on-Wafer Wires 
through semiconductor devices and into the buried oxide 
(BOX) before exiting the substrate Wafer. The presence of this 
current in the BOX can lead to a trapped electronic charge. 
The trapped electronic charge in the BOX can alter the elec 
trical properties of the semiconductor devices and, thereby, 
degrade yield and/ or reliability of circuits. Therefore, there is 
a need in the art for a semiconductor structure and a method 
of forming the structure that avoids the build up of an electric 
charge in the BOX during BEOL processing. 

SUMMARY 

[0006] In vieW of the foregoing, disclosed herein are 
embodiments of a semiconductor structure that incorporate a 
?eld shield beloW a semiconductor device (e.g., beloW a ?eld 
effect transistor (FET) or a diode). The ?eld shield is sand 
Wiched betWeen upper and loWer isolation layers on a Wafer. 
A local interconnect extends through the upper isolation layer 
and connects the ?eld shield to a doped semiconductor region 
of the semiconductor device (e.g., a source/drain region of a 
PET or a cathode or anode of a diode). Current that passes into 
the device during back-end of the line (BEOL) charging is 
shunted by the local interconnect aWay from the upper isola 
tion layer and into the ?eld shield. Consequently, an electric 
charge is not alloWed to build up in the upper isolation layer 
but rather bleeds into the loWer isolation layer and into the 
substrate beloW. This ?eld shield further functions as a pro 
tective barrier from any electric charge that is trapped Within 
the loWer isolation layer or substrate. 
[0007] More particularly, embodiments of the semiconduc 
tor structure of the invention comprise a ?rst isolation layer on 
a substrate, a conductive pad (i.e., a ?eld shield) on the ?rst 
isolation layer and a second isolation layer on the conductive 
pad. The conductive pad is electrically isolated from the 
substrate. The structure can further comprise a device above 
the second isolation layer. The device can comprise doped 
semiconductor regions and one of these doped semiconductor 
regions can be electrically coupled to the conductive pad by a 
local interconnect. 
[0008] For example, the device can comprise a ?eld effect 
transistor With doped source/drain regions and one of the 
source/drain regions can be electrically coupled to the con 
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ductive pad. Alternatively, the device can comprise a pnjunc 
tion diode With a doped anode and a doped cathode and either 
the anode or the cathode can be electrically coupled to the 
conductive pad. 
[0009] The local interconnect can comprise a conductor. 
Speci?cally, this conductor can be located adjacent to a 
selected doped semiconductor region (i.e., adjacent to a 
source/ drain region of a ?eld effect transistor or adjacent to an 
anode or cathode of a diode) and can extend vertically 
through the second isolation layer to the conductive pad such 
that it electrically couples the conductive pad to the selected 
doped semiconductor region. This local interconnect (i.e., the 
conductor) Will shunt current that passes into the device to the 
conductive pad so as to prevent the build up of an electric 
charge in the second isolation layer. The conductive pad Will 
further protect the device from any electric charge that is built 
up in the ?rst isolation layer and the substrate. 

[0010] The conductive pad and the conductor can each 
comprise a suitable conductive material, for example, a doped 
polysilicon or a conductive metal. Additionally, the structure 
can comprise a metal strap that bridges both the conductor 
and the doped semiconductor region, thereby alloWing cur 
rent to How easily betWeen the device and local interconnect 
to the ?eld shield even if the conductor and the adjacent doped 
semiconductor region of the device are doped With different 
type dopants. 
[0011] Embodiments of a method of forming a semicon 
ductor structure, as described above, comprise providing a 
Wafer With a ?rst isolation layer on a substrate, a conductive 
layer on the ?rst isolation layer, a second isolation layer on the 
conductive layer and a semiconductor layer on the second 
isolation layer. 
[0012] A trench is patterned and etched in the Wafer 
through the semiconductor layer to the ?rst isolation layer so 
as to form a stack, including the semiconductor layer, the 
second isolation layer and conductive layer, on the ?rst iso 
lation layer. 
[0013] A sideWall spacer is formed adjacent to a sideWall of 
the stack. In one embodiment of the invention the sideWall 
spacer can be formed With a dielectric material. After the 
dielectric sideWall spacer is formed, the remaining portion of 
the trench is ?lled With another different dielectric material. 
The dielectric sideWall spacer is then selectively removed to 
create an opening adjacent to a selected sideWall of the stack 
and a conductor (e.g., a doped polysilicon or a conductive 
metal) is deposited to ?ll the opening. Alternatively, the side 
Wall spacer can be formed With a conductor (e.g., a doped 
polysilicon) and then, the remaining portion of the trench is 
?lled With a dielectric material. 

[0014] Then, a semiconductor device (e.g., a ?eld effect 
transistor or a diode) is formed in the stack above the second 
isolation layer. Speci?cally, a semiconductor device is 
formed so that a doped semiconductor region of the device is 
formed in the semiconductor layer adjacent to the conductor. 
For example, a ?eld effect transistor can be formed With 
doped source/drain regions in the semiconductor layer such 
that one of the source/ drain regions is adjacent to the conduc 
tor. Alternatively, a diode can be formed With a doped anode 
and a doped cathode in the semiconductor layer such that 
either the anode or the cathode is adjacent to the conductor. 

[0015] Additionally, to ensure that current passing into the 
device is alloWed to How easily betWeen the conductor and the 
adjacent doped semiconductor region, a metal strap can be 
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formed above both the conductor and the doped semiconduc 
tor region providing a bridge for current How. 
[0016] These and other aspects of the embodiments of the 
invention Will be better appreciated and understood When 
considered in conjunction With the following description and 
the accompanying draWings. It should be understood, hoW 
ever, that the folloWing descriptions, While indicating pre 
ferred embodiments of the invention and numerous speci?c 
details thereof, are given by Way of illustration and not of 
limitation. Many changes and modi?cations may be made 
Within the scope of the embodiments of the invention Without 
departing from the spirit thereof, and the embodiments of the 
invention include all such modi?cations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The embodiments of the invention Will be better 
understood from the folloWing detailed description With ref 
erence to the draWings, in Which: 
[0018] FIG. 1 is a schematic diagram illustrating a semi 
conductor structure; 
[0019] FIG. 2 is a schematic diagram illustrating an 
embodiment of the semiconductor structure of the invention; 
[0020] FIG. 3 is a schematic diagram illustrating another 
embodiment of the semiconductor structure of the invention; 
[0021] FIG. 4 is a How diagram illustrating embodiment of 
a method of the invention; 
[0022] FIG. 5 is a schematic diagram illustrating a partially 
completed structure of the invention; 
[0023] FIG. 6 is a schematic diagram illustrating a partially 
completed structure of the invention; 
[0024] FIG. 7 is a schematic diagram illustrating a partially 
completed structure of the invention; 
[0025] FIG. 8 is a schematic diagram illustrating a partially 
completed structure of the invention; 
[0026] FIG. 9 is a schematic diagram illustrating a partially 
completed structure of the invention; 
[0027] FIG. 10 is a schematic diagram illustrating a par 
tially completed structure of the invention; 
[0028] FIG. 11 is a schematic diagram illustrating a par 
tially completed structure of the invention; and 
[0029] FIG. 12 is a schematic diagram illustrating a par 
tially completed structure of the invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

[0030] The embodiments of the invention and the various 
features and advantageous details thereof are explained more 
fully With reference to the non-limiting embodiments that are 
illustrated in the accompanying draWings and detailed in the 
folloWing description. It should be noted that the features 
illustrated in the draWings are not necessarily draWn to scale. 
Descriptions of Well-knoWn components and processing 
techniques are omitted so as to not unnecessarily obscure the 
embodiments of the invention. The examples used herein are 
intended merely to facilitate an understanding of Ways in 
Which the embodiments of the invention may be practiced and 
to further enable those of skill in the art to practice the 
embodiments of the invention. Accordingly, the examples 
should not be construed as limiting the scope of the embodi 
ments of the invention. 

[0031] As mentioned, silicon-on-insulator (SOI) technol 
ogy and, particularly, partially depleted SOI technology, is 
often subject to damage during Wafer processing in the back 
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end of the line (BEOL) sectors. Speci?cally, referring to FIG. 
1, during fabrication of semiconductor devices 100 (e.g., ?eld 
effect transistors (as shoWn), pn junction diodes, etc.), charg 
ing of metal lines in processing tools can pass a current 160 
from on-Wafer Wires 150 through the semiconductor devices 
100 and, particularly, through the doped semiconductor 
regions of the devices 100 (e.g., through the source/drain 
regions 111 and 112 of a ?eld effect transistor (as shoWn) or 
the anode and cathode of a pn junction diode) and into the 
buried oxide (BOX) layer 102 beloW before exiting the sub 
strate Wafer 101. The presence of this current in the BOX 102 
can lead to a trapped electronic charge 120. The trapped 
electronic charge 120 can alter the electrical properties of the 
semiconductor devices 100 and, thereby degrade yield and/or 
reliability of integrated circuits. 
[0032] Previously, ?eld shields have been incorporated into 
semiconductor devices in order to “harden” them against 
radiation strikes. Speci?cally, the state of semiconductor 
devices (e.g., transistors or diodes) can change due to radia 
tion strikes at a sensitive node. Field shields have been incor 
porated into such devices in order to resist state changes due 
to suchradiation strikes. 

[0033] Disclosed herein are embodiments of a semiconduc 
tor structure that improves circuit yield and reliability by 
incorporating a ?eld shield con?gured to both avoid the build 
up of an electric charge in the isolation layer immediately 
beloW the device during BEOL processing and to protect the 
device from charges trapped in the Wafer substrate. Speci? 
cally, the embodiments of the semiconductor structure of the 
invention incorporate a ?eld shield beloW a semiconductor 
device (e.g., beloW a ?eld effect transistor (FET) or a pn 
junction diode). The ?eld shield is sandWiched betWeen upper 
and loWer isolation layers on a Wafer. A local interconnect 
extends through the upper isolation layer and connects the 
?eld shield to a selected doped semiconductor region of the 
semiconductor device (e.g., a source/ drain region of a PET or 
a cathode or anode of a pn junction diode). Current that passes 
into the device, for example, during back-end of the line 
(BEOL) charging, is shunted by the local interconnect aWay 
from the upper isolation layer and doWn into the ?eld shield. 
Consequently, an electric charge is not alloWed to build up in 
the upper isolation layer but rather bleeds from the ?eld shield 
into the loWer isolation layer and into the substrate beloW. 
This ?eld shield further provides a protective barrier against 
any electric charge that becomes trapped Within the loWer 
isolation layer or substrate. 

[0034] More particularly, embodiments of the semiconduc 
tor structure of the invention (see structure 200 of FIG. 2 and 
structure 300 of FIG. 3) comprise a ?rst isolation layer 203 on 
a substrate 201, a conductive pad 230 (i.e., a ?eld shield) on 
the ?rst isolation layer 203 and a second isolation layer 204 on 
the conductive pad 230. The structure 200, 300 can further 
comprise a device (e.g., see a ?eld effect transistor 275 of 
FIG. 2 or a pn junction diode 375 of FIG. 3) above the second 
isolation layer 204. The device can comprise doped semicon 
ductor regions and one of these doped semiconductor regions 
can be electrically coupled to the conductive pad 230 by a 
local interconnect 235. ShalloW trench isolation structures 
205 border the sides of the device and extend through the pad 
conductive pad 230 to the ?rst isolation layer 203, thereby 
electrically isolating the device and the conductive pad 230 
from the substrate 201. 

[0035] Speci?cally, referring to FIG. 2, the device 275 can 
comprise an n-type or p-type ?eld effect transistor (FET) With 
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a semiconductor layer (e.g., Within a silicon layer) above the 
second isolation layer 204. The semiconductor layer can 
comprise doped source/drain regions 211-212 adjacent to a 
channel region 213. Speci?cally, a p-type ?eld effect transis 
tor can comprise a channel region 213 that is lightly doped 
With an n-type dopant (e.g., phosphorus (P), arsenic (As) or 
antimony (Sb)) and source/drain regions 211-212 that are 
heavily doped With p-type dopant (e. g., boron (B)). Whereas, 
an n-type ?eld effect transistor can comprise a channel region 
213 that is lightly doped With a p-type dopant (e.g., boron 
(B)), and source/ drain regions 211-311 that are heavily doped 
With an n-type dopant (e.g., phosphorus (P), arsenic (As) or 
antimony (Sb)). Regardless of Whether the FET comprises an 
n-FET or p-FET, one of these source/drain regions (e.g., see 
source/drain region 211) can be electrically coupled to the 
conductive pad 230. The FET 275 can further comprise a gate 
280 (i.e., a gate dielectric and gate conductor stack) above the 
channel region 213 of the semiconductor layer. 
[0036] Alternatively, referring to FIG. 3, the device 375 can 
comprise a pn junction diode With an anode and a cathode 
(311-312) Within a semiconductor layer (e.g., Within a silicon 
layer) above the second isolation layer 204. That is, the diode 
375 can comprise a semiconductor layer With tWo adjacent 
semiconductor regions 311-312 that are doped With different 
type dopants. One region can comprise a cathode region that 
is doped With an n-type dopant (e.g., phosphorus (P), arsenic 
(As) or antimony (Sb)) and another region can comprise an 
anode region that is doped With a p-type dopant (e. g., boron 
(B)). Either the anode or the cathode (e.g., see region 311)) 
can be electrically coupled to the conductive pad 230. The 
FET 375 can further comprise an isolation structure 380 (e.g., 
a non-functional gate, nitride pad, etc.). Those skilled in the 
art Will recogniZe that, during the formation process, this 
isolation structure 380 alloWs for multi-step masked doping 
of the anode and cathode regions. 
[0037] The local interconnect 235 can comprise a conduc 
tor. Speci?cally, this conductor 235 can be located adjacent to 
a selected one of the doped semiconductor regions. That is, 
the conductor 235 can be adjacent to one of the source/drain 
regions 211-212 of a ?eld effect transistor 275 of FIG. 2 or 
adjacent to an anode or cathode 311-312 of a diode 375 of 
FIG. 3. The conductor 235 can further extend vertically 
through the second isolation layer 204 to the conductive pad 
230 such that it electrically couples the conductive pad 230 to 
the selected doped semiconductor region. This local intercon 
nect 235 (i.e., the conductor) Will shunt current (as illustrated 
by arroWs 260) that passes into the device (e.g., into the FET 
275 of FIG. 2 or diode 375 of FIG. 3) to the conductive pad 
230 so as to prevent build up of an electric charge 220 in the 
second isolation layer 204. As discussed above, Without such 
a ?eld shield current passing into the device Would bleed into 
the isolation layer immediately beloW the device, thereby 
trapping an electric charge in the isolation layer and effecting 
circuit yield and reliability. Rather With the ?eld shield 230 of 
the present invention, the current 260 passes from the local 
interconnect 235 into the ?eld shield 230 and is alloWed to 
bleed off into the ?rst isolation layer 203 and into the sub 
strate 201. Thus, electric charge 220 is only alloWed to build 
up in the ?rst isolation layer 203. The conductive pad 230 Will 
further protect the device (e. g., the FET 275 of FIG. 2 or diode 
375 of FIG. 3) from any electric charge 220 that may be built 
up in the ?rst isolation layer 203 and/or the substrate 201 (i.e., 
provides a protective barrier from such a trapped electric 
charge 220) during BEOL processing or by any other means. 
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[0038] The isolation layers 203 and 204 can comprise, for 
example, buried oxide layers, such as silicon dioxide (SiO2) 
layers Within bonded silicon-on-insulator (SOI) Wafers. 
[0039] The conductive pad 230 and the conductor 235 can 
each comprise a suitable conductive material, for example, a 
doped (n-type or p-type) polysilicon or a conductive metal 
(e.g., tungsten (W), etc.). Additionally, the structure 200 of 
FIG. 2 or 300 of FIG. 3 can comprise a metal strap 215 (e.g., 
a metal silicide strap, such as a nickel, titanium or cobalt 
silicide strap) that bridges both the conductor 235 and the 
adjacent doped semiconductor region (i.e., region 211 of FIG. 
2 or 311 of FIG. 3), thereby alloWing current 260 to How 
easily betWeen the device (i.e., FET 275 of FIG. 2 or diode 
375 of FIG. 3) and local interconnect 235 to the ?eld shield 
230. Speci?cally, such a metal strap 215 avoids the blockage 
of current ?oW that results if the conductor 235 and the 
adjacent semiconductor region 211, 311 comprise are doped 
With different type dopants, thereby creating a diode. 
[0040] It is further anticipated that the structure 200, 300 of 
the invention can be incorporated into integrated circuits 
comprising multiple devices. For example, each FET of a 
complementary metal oxide semiconductor (CMOS) device 
can be electrically coupled to a corresponding ?eld shield in 
order to increase yield and reliability. 
[0041] Referring to FIG. 4, embodiments of a method of 
forming a semiconductor structure 200 or 300 of the inven 
tion, as described above and illustrated in FIGS. 2 and 3, 
respectively, comprise providing a Wafer With a ?rst isolation 
layer 203 on a substrate 201 (e.g., a silicon substrate), a 
conductive layer 230 on the ?rst isolation layer 203, a second 
isolation layer 204 on the conductive layer 230 and a semi 
conductor layer 270 on the second isolation layer 204 (402, 
see FIG. 5). The isolation layers 203-204 can, for example, 
comprise silicon dioxide (SiO2) layers. The conductive layer 
230 can, for example, comprise a conductive material, such as 
a polysilicon layer heavily doped With an n-type or p-type 
dopant or a conductive metal layer. 
[0042] Such a Wafer can be formedusing knoWn processing 
techniques to bond the insulator layers of tWo silicon-on 
insulator Wafers With a doped polysilicon layer. For example, 
tWo Wafers can be provided, each of Which comprises a sili 
con dioxide (SiO2) layer on a silicon (Si) substrate. Onto the 
silicon dioxide layer of one of the Wafers a polysilicon layer 
can be deposited folloWed by a second silicon dioxide layer. 
Then, the tWo Wafers can be bonded such that cohesive forces 
hold the top silicon dioxide layers from each Wafer together. 
Then, the silicon surface of one of the Wafers can be polished 
to a desired silicon ?lm thickness. 

[0043] A trench 207 is patterned and etched in the Wafer 
through the semiconductor layer 270 to the ?rst isolation 
layer 203 so as to form a stack 208, including the semicon 
ductor layer 270, the second isolation layer 204 and conduc 
tive layer 230, on the ?rst isolation layer 203 (404, see FIG. 
6). The trench 207 can be formed, for example, using con 
ventional lithographic patterning techniques and a multi-step 
reactive ion etching (RIE) process. 
[0044] A dielectric sideWall spacer 231 can be formed adja 
cent to a selected sideWall 232 ofthe stack 208 (406, see FIG. 
7). The sideWall spacer 231 can be formed With a ?rst dielec 
tric material (e.g., a nitride or any other suitable dielectric 
material). This sideWall spacer 231 may be formed by ?rst 
forming sideWall spacers on all of the sideWalls Within the 
trench 207. A mask layer is then formed above the structure 
such that all of the formed sideWall spacers Within the trench 
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207 other than the sidewall spacer 231 that is adjacent to the 
selected sidewall 232 of the stack 208 are exposed. The 
exposed sideWalls spacers are then selectively removed, fol 
loWed by removal of the mask layer. 
[0045] After the dielectric spacer 231 is formed, another 
dielectric layer (e.g., an oxide, such as silicon dioxide (SiO2) 
or another dielectric material that is different from that used to 
form the dielectric sideWall spacer 231) is deposited and 
planariZed such that the remaining portion of the trench 207 is 
?lled (408, see FIG. 8). Thus, a shalloW trench isolation (STI) 
structure 205 is formed around the stack 208 and adjacent to 
the spacer 231 on one side of the stack 208. The STl 205 in 
combination With the ?rst isolation layer 203 isolates the 
semiconductor layer 270 from the substrate 201. The sideWall 
spacer 231 is then removed (e.g., using a selective etch pro 
cess) to create an opening 233 adjacent to the selected side 
Wall 232 ofthe stack (410, see FIG. 9). Once the spacer 231 
is selectively removed, a conductive material (e.g., a doped 
polysilicon or a conductive metal) is deposited and pla 
nariZed, thereby ?lling the opening 233 With a conductor 235 
that contacts the conductive pad 230 With the stack 208 (412, 
see FIG. 10). 
[0046] Alternatively, a conductive material (e.g., a doped 
polysilicon or conductive metal) can be used to form a con 
ductive sideWall spacer (i.e., conductor 235) directly on a 
selected sideWall 232 ofthe stack 208 (414, see FIG. 11). As 
With the spacer 231 described above, the conductive sideWall 
spacer 235 may be formed adjacent to the selected sideWall 
232 of the stack 208 by ?rst forming conductive sideWall 
spacers on all of the sideWalls Within the trench 207. A mask 
layer is then formed above the structure such that all of the 
trench sideWall spacers other the spacer that is adjacent to the 
selected sideWall 232 of the stack 208 are exposed. The 
exposed sideWalls spacers are then selectively removed, fol 
loWed by removal of the mask layer. 
[0047] After the conductive sideWall spacer 235 (i.e., the 
conductor) is formed adjacent to a selected sideWall 232 of 
the stack 208, a dielectric layer (e.g., an oxide, such as silicon 
dioxide (SiO2)) is deposited and planariZed such that the 
remaining portion of the trench 207 is ?lled (416, see FIG. 
12). Thus, a shalloW trench isolation (STI) structure 205 is 
formed around the stack 208 and adjacent to the conductor 
235 on one side of the stack 208. The STl 205 in combination 
With the ?rst isolation layer 203 isolates the semiconductor 
layer 270 from the substrate 201. 
[0048] Then, a semiconductor device is formed above the 
second isolation layer 204 (418, see FIGS. 2 and 3). Speci? 
cally, a semiconductor device is formed (e.g., using conven 
tional processing techniques) so that a doped semiconductor 
region of the device is formed in the semiconductor layer 270 
adjacent to the conductor. 
[0049] For example, as illustrated in FIG. 2, a ?eld effect 
transistor 275 can be formed (420) by forming a gate 280 
above a channel region 213 Within the semiconductor layer 
270. Doped source/drain regions 211-212 can be formed on 
either side of the channel region 213 Within the semiconduc 
tor layer 270. Speci?cally, for a p-type ?eld effect transistor, 
the semiconductor layer 270 in the Wafer can be lightly doped 
With an n-type dopant (e.g., phosphorus (P), arsenic (As) or 
antimony (Sb)). Then, the semiconductor layer 270 on either 
side of the gate and, thus, on either side of the channel region 
213 is implanted With a high concentration of a p-type dopant 
(e.g., boron (B)). Consequently, the p-type source/drain 
regions 211-212 are formed such that one of the source/drain 
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regions (e.g., 211) is adjacent to the conductor 235. Similarly, 
for an n-type ?eld effect transistor, the semiconductor layer 
270 in the Wafer can be lightly doped With a p-type dopant 
(e.g., boron (B)). Then, the semiconductor layer 270 on either 
side of the gate and, thus, on either side of the channel region 
213 is implanted With a high concentration of an n-type 
dopant (e.g., phosphorus (P), arsenic (As) or antimony (Sb)). 
Consequently, n-type source/drain regions 211-212 are 
formed such that one of the source/drain regions (e.g., 211) is 
adjacent to the conductor 235. 
[0050] Alternatively, as illustrated in FIG. 3, a diode 375 
can be formed (422) by forming an isolation structure 380 
(e.g., a non-functional gate, a nitride pad, etc.) over a center 
portion of the semiconductor layer 270. Adjacent regions 
311, 312 Within the semiconductor layer 270 can be doped 
With high concentrations of different type dopants, e.g., using 
a masked implantation process. That is, a cathode region can 
be formed by implanting a high concentration of n-type 
dopants (e.g., phosphorus (P), arsenic (As) or antimony (Sb)) 
into one portion of the semiconductor layer 270 and an anode 
region can be formed by implanting a high concentration of 
p-type dopants (e.g., boron (B)) into an adjacent portion of in 
the semiconductor layer 270. One of these doped semicon 
ductor regions (i.e., either the anode or the cathode) can be 
formed adjacent to the conductor 235. 
[0051] Additionally, those skilled in the art Will recogniZe 
that if the conductor 235 comprises polysilicon doped With 
one type of dopant (e.g., a p-type dopant) and the adjacent 
doped semiconductor region (e.g., region 211 of FIG. 2 or 
region 311 of FIG. 3) is doped With a different type dopant 
(e.g., an n-type dopant), then a diode is formed Which Will 
obstruct current How to the ?eld shield. Therefore, in order to 
ensure that current 260 is alloWed to How easily betWeen the 
doped semiconductor region (e.g., region 211 of FIG. 2 or 
region 311 of FIG. 3) and the adjacent conductor 235, a metal 
strap or bridge 215 can be formed. 

[0052] For example, a metal silicide (e. g., a titanium, nickel 
or cobalt silicide) can be formed above both the doped semi 
conductor regions of the FET or diode and above the doped 
polysilicon conductor (i.e., above the local interconnect). To 
form the metal silicide, a self-aligned metal silicide process 
can be performed. That is, a metal (e.g., Ni, Ti, Co, etc.) can 
be deposited over the structure and, particularly, over the 
exposed top surface of the doped semiconductor regions (e. g., 
over regions 211-212 ofFlG. 2 or regions 311-312 ofFlG. 3), 
over the doped polysilicon conductor 235 and over the gate/ 
isolation structure (e.g., over the gate 280 of FIG. 2 or the 
isolation structure 380 of FIG. 3). The metal is annealed 
causing a reaction Which forms the metal silicide at the sili 
con/metal junctions above the doped semiconductor regions, 
above the polysilicon conductor and also above the gate/ 
isolation structure, if that structure comprises polysilicon. 
Any unreacted metal and byproducts are then removed. 
[0053] Therefore, disclosed above are embodiments of a 
semiconductor structure that improve circuit yield and reli 
ability by incorporating a ?eld shield con?gured to both avoid 
the build up of an electric charge in the isolation layer imme 
diately beloW the device during BEOL processing and to 
protect the device from charges trapped in the Wafer substrate. 
Speci?cally, the embodiments of the semiconductor structure 
of the invention incorporate a ?eld shield beloW a semicon 
ductor device (e.g., beloW a ?eld effect transistor (FET) or a 
pn junction diode). The ?eld shield is sandWiched betWeen 
upper and loWer isolation layers on a Wafer. A local intercon 
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nect extends through the upper isolation layer and connects 
the ?eld shield to a selected doped semiconductor region of 
the semiconductor device (e.g., a source/drain region of a 
PET or a cathode or anode of a pn junction diode). Current 
that passes into the device, for example, during back-end of 
the line (BEOL) charging, is shunted by the local interconnect 
aWay from the upper isolation layer and doWn into the ?eld 
shield. Consequently, an electric charge is not alloWed to 
build up in the upper isolation layer but rather bleeds from the 
?eld shield into the loWer isolation layer and into the substrate 
beloW. This ?eld shield further provides a protective barrier 
against any electric charge that becomes trapped Within the 
loWer isolation layer or substrate. Thus, it is ideally suited for 
any charge inducing environment. 
[0054] The foregoing description of the speci?c embodi 
ments Will so fully reveal the general nature of the invention 
that others can, by applying current knowledge, readily 
modify and/or adapt for various applications such speci?c 
embodiments Without departing from the generic concept, 
and, therefore, such adaptations and modi?cations should and 
are intended to be comprehended Within the meaning and 
range of equivalents of the disclosed embodiments. It is to be 
understood that the phraseology or terminology employed 
herein is for the purpose of description and not of limitation. 
Therefore, those skilled in the art Will recogniZe that the 
described embodiments of the invention can be practiced With 
modi?cation Within the spirit and scope of the appended 
claims. 

What is claimed is: 
1. A semiconductor structure comprising: 
a substrate; 
a ?rst isolation layer on said substrate; 
a conductive pad on said ?rst isolation layer; 
a second isolation layer on said conductive pad; and 
a device, having a doped semiconductor region, on said 

second isolation layer, Wherein said conductive pad is 
electrically coupled to said doped semiconductor region 
and electrically isolated from said substrate. 

2. The semiconductor structure of claim 1, further com 
prising a conductor that is adjacent to said doped semicon 
ductor region, that extends vertically through said second 
isolation layer to said conductive pad and that electrically 
couples said conductive pad to said doped semiconductor 
region. 

3. The semiconductor structure of claim 1, Wherein said 
device comprises a ?eld effect transistor and Wherein said 
doped semiconductor region comprises a source/drain region 
of said ?eld effect transistor. 

4. The semiconductor structure of claim 1, Wherein said 
device comprises a diode and Wherein said doped semicon 
ductor region comprises one of an anode and a cathode of said 
diode. 

5. The semiconductor structure of claim 2, Wherein said 
conductive pad and said conductor each comprise one of a 
doped polysilicon and a conductive metal. 

6. The semiconductor structure of claim 2, further com 
prising a metal strap adjacent to said conductor and said 
doped semiconductor region. 

7. A semiconductor structure comprising: 
a substrate; 
a ?rst isolation layer on said substrate; 
a conductive pad on said ?rst isolation layer; 
a second isolation layer on said conductive pad; and 
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a ?eld effect transistor, having source/drain regions, on 
said second isolation layer, Wherein said conductive pad 
is electrically coupled to one of said source/drain 
regions and electrically isolated from said substrate. 

8. The semiconductor structure of claim 7, further com 
prising a conductor that is adjacent to said one of said source/ 
drain regions, that extends vertically through said second 
isolation layer to said conductive pad and that electrically 
couples said conductive pad to said one of said source/drain 
regions. 

9. The semiconductor structure of claim 7, Wherein said 
conductive pad and said conductor each comprise one of a 
doped polysilicon and a conductive metal. 

10. The semiconductor structure of claim 7, further com 
prising a metal strap adjacent to said conductor and said one 
of said source/drain regions. 

11. A method of forming a semiconductor structure, said 
method comprising: 

providing a Wafer comprising a substrate, a ?rst isolation 
layer on said substrate, a conductive layer on said ?rst 
isolation layer, a second isolation layer on said conduc 
tive layer and a semiconductor layer on said second 
isolation layer; 

etching a trench in said Wafer through said semiconductor 
layer to said ?rst isolation layer so as to form a stack on 
said ?rst isolation layer; 

forming a spacer adjacent to a sideWall of said stack; 
after said forming of said spacer, ?lling said trench With a 

dielectric material; 
selectively removing said spacer to create an opening adja 

cent to said sideWall; 
depositing a conductor into said opening; and 
forming a semiconductor device above said second isola 

tion layer, Wherein said forming of said semiconductor 
device comprises forming, adjacent to said conductor, a 
doped semiconductor region. 

12. The method of claim 11, Wherein said forming of said 
semiconductor device comprises forming a ?eld effect tran 
sistor and Wherein said forming of said doped semiconductor 
region comprises forming, Within said semiconductor layer, 
source/drain regions such that one of said source/drain 
regions is adjacent to said conductor. 

13. The method of claim 11, Wherein said forming of said 
semiconductor device comprises forming a diode and 
Wherein said forming of said doped semiconductor region 
comprises forming, Within said semiconductor layer, an 
anode and a cathode such that one of said anode and said 
cathode is adjacent to said conductor. 

14. The method of claim 11, further comprising forming a 
metal strap connecting said conductor and said doped semi 
conductor region. 

15. A method of forming a semiconductor structure, said 
method comprising: 

providing a Wafer comprising a substrate, a ?rst isolation 
layer on said substrate, a conductive layer on said ?rst 
isolation layer, a second isolation layer on said conduc 
tive layer and a semiconductor layer on said second 
isolation layer; 

etching a trench in said Wafer through said semiconductor 
layer to said ?rst isolation layer so as to form a stack on 
said ?rst isolation layer; 

forming a spacer adjacent to a sideWall of said stack, 
Wherein said spacer comprises a conductor; 
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after said forming of said spacer, ?lling said trench With a 
dielectric material; and 

forming a device above said second isolation layer, 
Wherein said forming of said device comprises forming, 
adjacent to said conductor, a doped semiconductor 
region. 

16. The method of claim 15, Wherein said forming of said 
device comprises forming a ?eld effect transistor and Wherein 
said forming of said doped semiconductor region comprises 
forming, Within said semiconductor layer, source/drain 
regions such that one of said source/drain regions is adjacent 
to said conductor. 
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17. The method of claim 15, Wherein said forming of said 
device comprises forming a diode and Wherein said forming 
of said doped semiconductor region comprises forming, 
Within said semiconductor layer, an anode and a cathode such 
that one of said anode and said cathode is adjacent to said 
conductor. 

18. The method of claim 15, further comprising forming a 
metal strap adjacent to said conductor and said doped semi 
conductor region. 


