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57 ABSTRACT 
A Schottky barrier device having a completely sub 
mersed Schottky barrier junction to enhance the collec 
tion efficiency of photogenerated carriers. A method is 
also disclosed for manufacturing the device. 

10 Claims, 3 Drawing Figures 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more specific information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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1. 

BURED JUNCTION ENHANCED SCHOTTKY 
BARRIER DEVICE 

STATEMENT OF GOVERNMENT INTEREST 

The invention described herein may be manufactured 
and used by or for the Government for governmental 
purposes without the payment of any royalty thereon. 

BACKGROUND OF THE INVENTION 

The present invention relates generally to infrared 
detector devices, and in particular to such a detector 
utilizing a completely submersed Schottky barrier junc 
tion. 
When a metal is brought into intimate contact with a 

semiconductor surface, the resulting metallic semicon 
ductor surface exhibits current rectifying characteris 
tics. Such an interface is commonly referred to as a 
Schottky barrier device and acts in a similar fashion to 
a p-n semiconductor junction. Such Schottky barrier 
devices are well known and have been extensively re 
ported and utilized. 

It is also known to build up an array of Schottky 
barrier devices for infrared sensing, and combining the 
array with a charge coupled diode readout system for 
achieving an infrared camara device Vidicon system. 
Such a Schottky diode array is disclosed in U.S. Pat. 
No. 3,902,066, issued to Sven A. Roosild et al. on Aug. 
26, 1975. 

Present Schottky infrared charge coupled diode 
(IRCCD) arrays have low quantum efficiencies (sensi 
tivities) thus limiting their applications for certain ther 
mal imaging scenarios. 

It is therefore an object of the present invention to 
provide an improved Schottky IRCCD device of im 
proved sensitivity and quantum efficiency. 

It is a further object of the present invention to pro 
vide a method for manufacturing such a device. 

SUMMARY OF THE INVENTION 

The present invention contemplates a completely 
submersed Schottky barrier junction in order to en 
hance collection efficiency of photogenerated carriers. 
Using a buried active back-to-back thinjunction allows 
collection of carriers generated with momentum vec 
tors in both the forward and reverse directions. Thus, 
the quantum efficiency and sensitivity of the infrared 
detector is substantially enhanced. In addition, thicker 
Schottky metalliations can be used to enhance spectral 
absorption of incident infrared lights. 

BRIEF DESCRIPTION OF THE DRAWING 

The foregoing and other advantages, objects and 
features of this invention will become apparent from the 
following description when read in conjunction with 
the accompanying drawing in which: 

FIGS. 1, 2 and 3 illustrate various stages in the forma 
tion of the buried Schottky barrier IRCCD device of 
the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 shows a p-type silicon substrate. The substrate 
has at this stage been oxidized for n- contacts, guard 
rings and an in channel. After the n- material has been 
diffused in the substrate the oxides are removed. The 
channel oxide is then grown. A polysilicon gate (CCD 
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2 
transfer gate) is then defined and polysilicon is depos 
ited for the gate. 

Referring now to FIG. 2 of the drawings, a window 
is now defined for the electrode or transition metal, 
which is preferrably platinum, but could be other metals 
such as iridium or palladium for example. The deposited 
metal, which is the order of 50 to 100 Angstroms thick, 
is then sintered to form the metal silicide diode. There 
after, the unreacted metal is removed, a ring is now 
etched around the diode to expose the p-type silicon 
substrate and n + diffusions. 
As shown in FIG.3 of the drawings, a p-type polysili 

con layer is now deposited over the exposed substrate. 
The added layer is then laser or thermally annealed so 
that a single layer epitaxial layer regrows over the di 
ode, forming a back-to-back p-Si/MSi/p-Sidiode struc 
ture. 

At this point aluminum can be overcoated over either 
the front or back surface of the structure, but not both, 
to further enhance optical absorption via optical reflec 
tion. 
The key feature of this invention, as described above, 

is the formation of single crystal silicon on both sides of 
the Schottky sensing electrode via laser or thermal 
annealing, and the associated advantages of having an 
embedded electrode for sensing. 
Although the invention has been described with ref 

erence to a particular embodiment, it will be understood 
to those skilled in the art that the invention is capable of 
a variety of alternative embodiments within the spirit 
and scope of the appended claims. For example, the 
invention applies to all possible metallic Schottky elec 
trodes and is not restricted to either platinum silicide or 
iridium silicide electrodes. 
What is claimed is: 
1. A method for manufacturing a buried junction 

enhanced Schottky barrier device comprising the steps 
of: 

(a) oxidizing a p-type silicon substrate for contacts, 
guard rings and an in channel; 

(b) diffusing n + material in defined areas in the front 
surface of said substrate; 

(c) removing oxides from said substrate; 
(d) defining and depositing a polysilicon charge trans 

fer gate and gate electrode; 
(e) defining an area for the transition metal of said 

device; 
(f) depositing said transition metal and sintering said 

metal to form a metal-silicon diode; 
(g) removing unreacted portions of said metal; 
(h) etching a ring around said diode to expose said 

p-type substrate and n + diffusions; 
(i) depositing p-type silicon over exposed areas of said 

substrate and said metal silicon diode; and 
(j) annealing said device whereby a single layer epi 

taxial film regrows over said diode to form a back 
to-back p-type silicon/metal/p-type silicon diode 
Structure. 

2. A method according to claim 1 wherein said transi 
tion metal is platinum. 

3. A method according to claim 1 wherein said transi 
tion metal is iridium. 

4. A method according to claim 1 wherein said transi 
tion metal is palladium. 

5. A method according to claim 1 wherein said transi 
tion metal is nickel. 

6. A method according to claim 1 and including the 
additional step of: 
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overcoating the front surface of said device with 
aluminium to enhance its optical absorption char 
acteristics. 

7. A method according to claim 1 and including the 
additional step of: 

overcoating the back surface of said device with 
aluminum to enhance its optical absorption charac 
teristics. 

8. A buried junction Schottky barrier device compris 
ing: 
a semiconductor substrate; 
a metal deposited on said substrate to form a first 

metal-semiconductor interface; 
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4. 
a semiconductor material disposed over the exposed 

surface of said metal to form a second metal-semi 
conductor interface; and 

means for deriving signals from said first and second 
metal-semiconductor interface. 

9. Apparatus as defined in claim 8 wherein said metal 
is platinum and said semiconductor substrate is p-type 
silicon. 

10. Apparatus as defined in claim 8 and further com 
prising: 

a layer of aluminum disposed over a surface of said 
substrate to enhance optical absorption of said ap 
paratus. 
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