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depositing a layer of dielectric material onto the surface of a
silicon wafer

¥

patterning trenches in the layer of dielectric material to expose

the surface of the silicon wafer, each trench having substantially

vertical sidewalls, and the ration of the height to the width of
each trench being greater than or equal to 1

¥

growing a semiconductor material to form a bottom diode region
which fills the trenches and coalesces to form a single
continuous film

¥

growing a semiconductor material upon the bottom diode region
to form an active diode region

Y

growing a semiconductor material upon the active diode region
to form a top diode region

¥

bonding a handle substrate to said top diode region

¥

removing the silicon substrate

¥

fabricating a first electrical contact on the surface of the
bottom diode region

Y

fabricating a second electrical contact on the surface of
the handler substrate

FIGURE 7
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depositing a layer of dielectric material onto the surface of a
silicon wafer

¥

patterning trenches in the layer of dielectric material to expose
the surface of the silicon wafer, each trench having substantially
vertical sidewalls, and the ratio of the height to the width of eachy
trench being greater than or equal to 1

¥

cleaning the surface of the silicon wafer at the bottom of
the trench

Y

growing a semiconductor material to form a bottom diode
region which fills the trenches and coalesces to form a single
continuous film

Y

growing a semiconductor material upon the bottom diode region
to form an active diode region

¥

growing a semiconductor material upon the active diode region
to form a top diode region

¥

bonding a handie substrate to said top diode region

¥

removing the silicon substrate

¥

fabricating a first electrical contact on the surface of the
bottom diode region

¥

fabricating a second electrical contact on the surface of
the handler substrate

FIGURE &
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depositing a layer of dielectric material onto the surface of a
silicon wafer

¥

patterning trenches in the layer of dielectric material to expose

the surface of the silicon wafer, each trench having substantially

vertical sidewalls, and the ratio of the height to the width of
each trench being greater than or equal to 1

¥
growing a semiconductor material to form a bottom diode
region which fills the trenches and coalesces to form a
single continuous film

¥

planarizing the surface of the bottom diode region

Y

growing a semiconductor material upon the bottom diode region
to form an active diode region

¥

growing a semiconductor material upon the active diode region
to form a top diode region

¥

bonding a handle substrate to said top diode region

¥

removing the silicon substrate

y

fabricating a first electrical contact on the surface of the
bottom diode region

1]

fabricating a second electrical contact on the surface of the
handler substrate

FIGURE 9
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depositing a layer of dielectric material onto the surface of a
silicon wafer

¥
patterning trenches in the layer of dielectric material to expose
the surface of the silicon wafer, each trench having substantially
vertical sidewalls, and the ratio of the height to the width of each
trench being greater than or equal to 1

¥
growing a semiconductor material to form a bottom diode
region which fills the trenches and coalesces to form a
single continuous film

¥

growing a semiconductor material upon the bottom diode
region to form an active diode region

¥

growing a semiconductor material upon the active diode
region to form a top diode region

¥

planarizing the surface of the top diode region

¥

bonding a handle substrate to said top diode region

¥

removing the silicon substrate

Y

fabricating a first electrical contact on the surface of the bottom
diode region

Y

fabricating a second electrical contact on the surface of
the handler substrate

FIGURE 10
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depositing a layer of dielectric material onto the surface of a
silicon wafer

¥
patterning trenches in the layer of dielectric material to expose
the surface of the silicon wafer, each trench having substantially
vertical sidewalls, and the ratio of the height to the width of each
trench being greater than or equal to 1

¥

growing a layer of semiconductor material which fills the
trenches and coalesces to form a single continuous film

FIGURE 12
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depositing a layer of dielectric material onto the surface of a
silicon wafer

¥
patterning trenches in the layer of dielectric material to expose
the surface of the silicon wafer, each trench having substantially
vertical sidewalls, and the ratio of the height to the width of each
trench being greater than or equal to 1

¥
cleaning the surface of the silicon wafer at the bottom of
the trenches

¥
growing a layer of semiconductor material which fills the
trenches and coalesces to form a single continuous film

FIGURE 13

depositing a layer of dielectric material onto the surface of a
silicon wafer

¥

patterning trenches in the layer of dielectric material to expose
the surface of the silicon wafer, each trench having substantially
vertical sidewalls, and the ratio of the height to the width of
each trench being greater than or equal to 1

¥

growing a layer of semiconductor material which fills the
trenches and coalesces to form a single continuous film

Y

planarizing the surface of the layer of semiconductor material

FIGURE 14
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depositing a layer of dielectric material onto the surface of a
silicon wafer

L

patterning trenches in the layer of dielectric material to expose
the surface of the silicon wafer, each trench having substantially
vertical sidewalls, and the ratio of the height to the width of each
trench being greater than or equal to 1

\

growing a layer of semiconductor material which fills the
trenches and coalesces to form a single continuous film

¥

implanting the layer of semiconductor material with hydrogen
ions to create a cleave plane

]

bonding a handle substrate to the layer of semiconductor material

!

splitting the layer of semiconductor material at the cleave plane

FIGURE 18
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depositing a layer of dielectric material onto the surface of a
silicon wafer

Y

patterning trenches in the layer of dielectric material to expose
the surface of the silicon wafer, each trench having substantially
vertical sidewalls, and the ratio of the height to the width of each
trench being greater than or equal to 1

¥

cleaning the surface of the silicon wafer at the bottom of the
trenches

¥

growing a layer of semiconductor material which fills the
trenches and coalesces to form a single continuous film

Y

implanting the layer of semiconductor material with hydrogen
ions to create a cleave plane

v

bonding a handle substrate to the layer of semiconductor
material

¥

splitting the layer of semiconductor material at the cleave plane

FIGURE 19
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depositing a layer of dielectric material onto the surface of a
silicon wafer

¥

patterning trenches in the layer of dielectric material to expose
the surface of the silicon wafer, each trench having substantially
vertical sidewalls, and the ratio of the height to the width of each
trench being greater than or equal to 1

¥

growing a layer of semiconductor material which fills the
trenches and coalesces to form a single continuous film

¥

planarizing the surface of the layer of semiconductor material

¥

implanting the layer of semiconductor material with hydrogen
ions to create a cleave plane

Y

bonding a handle substrate to the layer of semiconductor material

¥

splitting the layer of semiconductor material at the cleave plane
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FIGURE 22

depositing a layer of dielectric material onto the surface of a
stlicon wafer

¥

patterning trenches in the layer of dielectric material to expose
the surface of the silicon wafer, each trench having substantially
vertical sidewalls, and the ratio of the height to the width of each|
trench being greater than or equal to 1

Y
growing a layer of semiconductor material which fills the
trenches and coalesces to form a single continuous film

¥

creating divots in the layer of semiconductor material

FIGURE 23
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section view

Top view
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depositing a layer of a first dielectric material onto the surface of
a silicon wafer

¥

patterning trenches in the layer of first dielectric material to expose
the surface of the silicon wafer, each trench having substantially
vertical sidewalls, and the ratio of the height to the width of each
trench being greater than or equal to 1
Y
masking the structure in all locations except the location of diode
device #1
f
taking these steps to create dlod‘e device #1 - growing a layer of
semiconductor material which fill the trenches, overflows the
trenches, and coalesces to create a bottom diode region in the
form of a single continuous film ; growing a layer of emiconductor
material to create an active diode region ; and growing a layer of
semiconductor material to create a top diode region

\
depositing a layer of a second dielectric material

V

FIGURE 30a
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#

selectively removing the second dielectric material from all
regions except the region which will contain diode device #1

|

masking the structure in all locations except the location of diode
device #2

¥

creating diode device #2 by the same steps as diode device #1

|

depositing the second dielectric material to cover diode device#2

¥

selectively removing the second dielectric material from the
region which will contain diode device #3

¥

masking the structure in all locations except the location of diode
device #3

¥

creating diode device #3 by the same steps as diode devices
#1 and #2

v

depositing the second dielectric material to cover diode device #3

Y

patterning contact vias through the second dielectric material

¥

creating top electrical contacts to diode devices #1, #2, and #3

Y

creating a bottom electrical contact common to diode device
#1, #2, and #3

FIGURE 30b




