
US 20040149331A1 

(12) Patent Application Publication (10) Pub. N0.2 US 2004/0149331 A1 
(19) United States 

Sharps et al. (43) Pub. Date: Aug. 5, 2004 

(54) APPARATUS AND METHOD FOR 
OPTIMIZING THE EFFICIENCY OF A 
BYPASS DIODE IN SOLAR CELLS 

(76) Inventors: Paul R. Sharps, Albuquerque, NM 
(US); Marvin Brad Clevenger, 
Albuquerque, NM (US); Mark A. Stan, 
Albuquerque, NM (US) 

Correspondence Address: 
Daniel McGlynn / Emcore Corporation 
145 Belmont Drive 
Somerset, NJ 08873 (US) 

(21) Appl. No.: 10/723,456 

(22) Filed: Nov. 26, 2003 

Related US. Application Data 

(63) Continuation of application No. 09/999,598, ?led on 
Oct. 24, 2001, noW Pat. NO. 6,680,432. 

Publication Classi?cation 

(51) Int. Cl? ................................................... ..H01L 31/00 
(52) US. Cl. .......................................... .. 136/255; 136/249 

(57) ABSTRACT 

Apparatus and Method for Optimizing the Ef?ciency of a 
Bypass Diode in Solar Cells. In a preferred embodiment, a 
layer of TiAu is placed in an etch in a solar cell With a 
contact at a doped layer of GaAs. Electric current is con 
ducted through a diode and aWay from the main cell by 
passing through the contact point at the GaAs and traversing 
a lateral conduction layer. These means of activating, or 
“turning on” the diode, and passing the current through the 
circuit results in greater ef?ciencies than in prior art devices. 
The diode is created during the manufacture of the other 
layers of the cell and does not require additional manufac 
turing. 
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APPARATUS AND METHOD FOR OPTIMIZING 
THE EFFICIENCY OF A BYPASS DIODE IN 

SOLAR CELLS 

FIELD OF THE INVENTION 

[0001] The present invention relates to solar cells and 
methods for their fabrication, and more particularly to 
optimizing the ef?ciency of a bypass diode Within solar 
cells. 

DESCRIPTION OF THE RELATED ART 

[0002] Photovoltaic cells, also called solar cells, are one of 
the most important neW energy sources that have become 
available in the past several years. Considerable effort has 
gone into solar cell development. As a result, solar cells are 
currently being used in a number of commercial and con 
sumer-oriented applications. While signi?cant progress has 
been made in this area, the requirement for solar cells to 
meet the needs of more sophisticated applications has not 
kept pace With demand. Applications such as satellites used 
in mobile and telephone communications have dramatically 
increased the demand for solar cells With improved poWer 
and energy conversion characteristics. 

[0003] In satellite and other space related applications, the 
siZe, mass, and cost of a satellite poWer system is dependent 
on the poWer and energy conversion efficiency of the solar 
cells used. Putting it another Way, the siZe of the payload and 
the availability of on-board services are proportional to the 
amount of poWer provided. Thus, as the payloads become 
more sophisticated, solar cells, Which act as the poWer 
conversion devices for the on-board poWer systems, become 
increasingly more important. 

[0004] Solar cells are often used in arrays, an assembly of 
solar cells connected together in a series. The shape and 
structure of an array, as Well as the number of cells it 
contains, are determined in part by the desired output 
voltage and current. 

[0005] When all of the solar cells in an array are receiving 
sunlight or are illuminated, each cell Will be forWard biased. 
HoWever, if any of the cells are not illuminated, because of 
shadoWing or damage, those cells may become reversed 
biased in order to carry the current generated by the illumi 
nated cells. This reverse biasing can degrade the cells and 
can ultimately render the cells inoperable. In order to 
prevent reverse biasing, a diode structure is often imple 
mented. 

[0006] The purpose of the bypass diode is to draW the 
current aWay from the shadoWed or damaged cell. The 
current ?oWs through the bypass diode and it becomes 
forWard biased When the shadoWed cell becomes reverse 
biased. Rather than forcing current through the shadoWed 
cell, the diode draWs the current aWay from the shadoWed 
cell and maintains the connection to the next cell. 

[0007] Different types of bypass diodes have been utiliZed 
in prior art. In some con?gurations the bypass diode is 
connected to the exterior of a solar cell array. This is a 
dif?cult device to manufacture, and charges the array assem 
bler With a task perhaps better performed by the cell manu 
facturer. Another conventional method to provide bypass 
diode protection to a solar cell array has been to connect a 
bypass diode betWeen adjacent cells, With the anode of the 
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bypass diode connected to one cell and the cathode of the 
diode connected to an adjoining cell. HoWever, this tech 
nique is complicated to manufacture and requires a very 
dif?cult and inef?cient assembly method. Another technique 
for providing a bypass diode for each cell involves a recess 
formed onto the back of each cell and a bypassed diode 
being placed into this recess. This technique has not yet 
proven ef?cient to manufacture because of the delicacy of 
the cells and because the technique requires the connection 
of the adjoining cells to be formed by the assembler of the 
array as opposed to the cell manufacturer. 

[0008] Given the foregoing, there is a necessity for an 
integral bypass diode Which can be manufactured by the cell 
manufacturer as an integral part of the cell itself, taking the 
responsibility for the bypass aWay from the array assembler. 
Rather than Working With an array assembler to develop the 
most ef?cient means of including a bypass diode as part of 
the array, the device demonstrated by this invention alloWs 
the cell manufacturers to simply give the array assemblers 
an all-in-one cell that can be tightly packed and arrayed 
Without the necessity of adding an additional bypass diode 
device to the array. 

[0009] US. Pat. No 6,278,054 (the “’054 Patent”) 
describes an integral bypass diode that attempts to address 
these draWbacks. HoWever, the ’054 Patent requires addi 
tional epitaxial layers to be groWn on top of the multijunc 
tion cell structure, and the bypass diode described in the 
’054 Patent is for a homojunction made out of GaAs. Most 
of this additional epitaxial layer has to be etched off the front 
of the cell, leaving only a small area to be used as the bypass 
diode. 

[0010] European Patent no. 1 056 137 A1, Application 
Serial No. 001096817 discloses a Schottky diode for a tWo 
junction or single junction device, in contrast to the device 
described herein. 

SUMMARY OF THE INVENTION 

[0011] A preferred embodiment of the present invention 
provides a method for manufacturing a bypass diode in a 
multijunction solar cell With at least three junctions. 

[0012] In accordance With the purpose of the invention, as 
embodied and broadly described herein, the invention 
relates to an alternative and more effective Way of optimiZ 
ing the ef?ciency of and manufacturing a bypass diode so as 
to create a monolithic integral bypass diode that can be 
manufactured With a high rate of ef?ciency and When 
operable Will require less voltage than prior art devices. 

[0013] Advantages of the invention Will be set forth, in 
part, in the description that folloWs and, in part, Will be 
understood by those skilled in the art from the description 
herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The accompanying draWings, Which are incorpo 
rated in and constitute a part of this speci?cation, illustrate 
an embodiment of the invention and, together With the 
description, serve to explain the principles of the invention. 

[0015] FIG. 1 illustrates one embodiment of the present 
invention, a multijunction solar cell, after the completion of 
all processing steps, illustrating the composition of such 
embodiment; 
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[0016] FIG. 2 illustrates the tWo paths current in the cell 
illustrated in FIG. 1 can take, given a particular set of 
circumstances; 
[0017] FIG. 3 illustrates one embodiment of the present 
invention, a multijunction solar cell, prior to any processing 
steps; 

[0018] FIG. 4 illustrates a ?rst processing step used to 
construct one embodiment of the present invention; and 

[0019] FIG. 5 illustrates the second and third processing 
steps used to construct one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0020] The folloWing describes the present invention more 
fully With reference to the accompanying draWings, in Which 
a preferred embodiment of the invention is shoWn. The 
present invention may, hoWever, be embodied in many 
different forms and should not be construed as being limited 
to the embodiment set forth herein; this embodiment is 
provided so that this disclosure Will be thorough and com 
plete and Will fully convey the invention to those skilled in 
the art. 

[0021] The present invention relates to a multijunction 
solar cell With at least one integral monolithic bypass diode. 
The layers comprising the solar cell are particularly chosen 
for their combination of efficiency and manufacturability. As 
discussed beloW, one embodiment consists of a multijunc 
tion structure With at least three junctions, With a unique 
modi?ed buffer structure. 

[0022] The process of manufacturing the solar cell With an 
integral monolithic bypass diode is comprised of ?ve dis 
tinct steps, Which are described beloW. 

[0023] FIG. 1 is an illustration of an embodiment of the 
invention, a monolithic solar cell With an integral bypass 
diode. FIG. 2 is a series of schematic draWings of the tWo 
possible current paths through the cell. 

[0024] FIG. 1 shoWs a multijunction solar cell 100 With a 
cell of Indium Gallium Phosphorus (InGaP) 101 and a cell 
of Gallium Arsenide (GaAs) 102 over a GaAs buffer 103 on 
top of a Germanium (Ge) substrate 104. When the solar cell 
100 is illuminated, both a voltage and a current are gener 
ated. FIG. 2A represents the solar cell as seen in FIG. 4, 
Without the metaliZation 107 and lateral conduction layer 
113 described beloW. If the solar cell is illuminated, there 
Will be no barrier to the current folloWing the cell path 201 
through the layers of the solar cell: the Ge junction 104, the 
GaAs junction 102, and the InGaP junction 101. 

[0025] HoWever, When the solar cell 100 is not receiving 
sunlight, Whether because of shading by a movement of the 
satellite, or as a result of damage to the cell, then resistance 
eXists along the cell path 201. As solar cells eXist in an array, 
current from illuminated cells must pass through shaded 
cells. If there Were no diode, the current Would force its Way 
through the cell path 201, reversing the bias of such cells and 
degrading, if not destroying them. 

[0026] If the cell contains a diode, hoWever, the current 
can be offered an alternate, parallel path 202, and the shaded 
cells Will be preserved. The problem With this concept has 
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been the dif?culty in creating a diode that is relatively easy 
to manufacture and Which uses a very loW level of voltage 
to turn on and operate. The invention described herein solves 
these problems. 

[0027] If a cell is shaded or otherWise not receiving 
sunlight, in order for the current to choose the diode path 
202, the turn on voltage for the diode path 202 must be less 
than the breakdoWn voltage along the cell path 201. The 
breakdoWn voltage along the cell path Will typically be at 
least ?ve volts, if not more. The Schottky contact 207 
requires a relatively small amount of voltage to “turn 
on”—600 milivolts. HoWever, to pass through the Ge junc 
tion 104, the bias of the Ge junction 104 must be reversed, 
requiring a large voltage. Reversing the bias of the Ge 
junction 104 requires approximately 9.4 volts, so nearly ten 
volts are needed for the current to folloW the diode path 202 
in FIG. 2A. Ten volts used to reverse the bias of the Ge 
junction is ten volts less than otherWise Would be available 
for other applications. The device illustrated by FIG. 4 is 
therefore a functioning bypass diode, but an inef?cient one 
from a poWer utiliZation perspective. 

[0028] To address this inef?ciency, in the metaliZation 
process in Which the Titanium Gold (TiAu) contacts 109, 
110 are added to the solar cell, an additional layer of metal 
107 is added as Well. In the embodiment shoWn in FIG. 1, 
the metal is TiAu, although practitioners in the art Will be 
Well aWare that other metals can also be used. 

[0029] The effect of the metal 107 is to “short” the Ge 
junction 104 to the base of the Ge cell 104. Because of the 
short, a minimal voltage is required to pass current betWeen 
the layer 113 and the Ge substrate. No longer is a high 
voltage required to force the current through the Ge junction 
104. The current ?oWs easily through the “short path”107. 
FIG. 2B provides a schematic representation. If the solar 
cell is shaded, no longer is the cell forced into reverse bias 
to pass the current of the array string. There is a much less 
resistive path, requiring a much loWer voltage drop, for the 
current to pass through the bypass diode 202. With the 
addition of the metaliZation 107, the Ge cell 104 is shorted. 
As a result, rather than a reverse biased diode With a 9.4 
turn-on voltage, the current instead encounters an ohmic 
resistance path represented by the resistor 204. 
[0030] The layer is doped to about 7 to 8 times 107 cm3 to 
do tWo things. First, it reduces the contact resistance of the 
metal layer 107 and second, it provides a loW resistance path 
for the lateral conduction layer. Without the lateral conduc 
tion layer, the resistance at the resistor 204 is approximately 
20 ohms. 20 ohms represents a signi?cant drain on the 
current of the solar cell. To reduce this resistance, a lateral 
conduction layer 113 is added to the solar cell. FIG. 2C 
represents the current paths in the solar cell as depicted in 
FIG. 1. When the solar cell is shaded, the current Will How 
to the resistor 204. Because of the presence of the lateral 
conduction layer 113, the resistance at the resistor can be as 
loW as 0.4 ohms. 

[0031] The manufacturing process for the solar cell 100 
comprises ?ve steps. FIG. 3 shoWs a multijunction solar cell 
100 and the component parts: the multijunction structure 
301 and the buffer structure 302. In the illustrated embodi 
ment, a top cell comprised of an n-on-p InGaP2 101 is groWn 
over a cell of n-on-p GaAs 102. Athird diffused Ge junction 
104 is formed due to diffusion of As during the groWth of 
buffer layers 103. 
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[0032] A buffer exists between the upper junctions in the 
solar cell and the Ge substrate 104, because the upper 
junctions are fabricated of III-V material, and the entire cell 
is grown on a Ge substrate 104. Ge is a group IV element, 
so it has different lattice parameters than group III-V ele 
ments. Lattice matching is generally accepted among those 
skilled in the art as a Way to increase the ef?ciency of a solar 
cell, and it folloWs that lattice mismatching decreases a 
cell’s overall ef?ciency. To achieve lattice matching, the 
buffer layer is inserted in the manufacture process; normally 
it is a thick layer of GaAs groWn over the Ge substrate. An 
InGaP layer lattice matches With a GaAs layer much better 
than With a Ge layer. 

[0033] The buffer structure 302 is comprised of the fol 
loWing: an InGaP Schottky contact 303 as the top layer of 
the buffer structure 302. This Will later form the Schottky 
diode. The buffer structure 302 is also comprised of an 
additional etch stop 304. The etch stop 304 enables the 
device to be more easily manufactured. Upon “Wet etching” 
the etch stop creates barriers during processing Which facili 
tate formation of the bypass diode. The lateral conduction 
layer 113 exists in this buffer layer, to more ef?ciently guide 
the current out of the diode, as discussed above. 

[0034] As shoWn on FIG. 4, the ?rst step in the manu 
facturing process is to make a “Wet etch” that comes doWn 
into the cell 100 and terminates at the InGaP layer 403. 

[0035] ATiAu contact 110 is formed upon the InGaP layer 
403. A TiAu contact 109 is formed at the top of the cell to 
make an ohmic contact With the n+-GaAs layer 112. The 
TiAu contact 110 on the InGaP layer 403 makes a Schottky 
contact, Which is non-ohmic. In other Words, instead of 
looking like a resistor, such contact 403 and the TiAu contact 
110 forms a diode. 

[0036] The second step in the manufacturing process is 
demonstrated in FIG. 5. FIG. 5 shoWs a “mesa etch”501 
doWn to the level of the Ge cell 104. The primary purpose 
of this step is to create a true diode 106, electrically isolating 
the junctions 105 Within the solar cell from the diode 106. 
When the entire solar cell is manufactured and the metal 
contacts are bound and the cell is packaged, the cell 105 and 
the diode 106 Will be parallel, yet electrically separate. 

[0037] The third step is a “shunt etch”502, Which provides 
a “shelf” on Which the metal 107 in the next step Will be laid. 
To make etches in the middle of manufacturing Without etch 
stops among the layers, one Would have to use a “minute 
etch” Which Would be extremely difficult to use With any 
degree of precision in this instance. The etch stop 304 alloWs 
the solar cell to be manufactured more efficiently. 

[0038] The fourth step is the metaliZation process. The 
TiAu contacts 109, 110 are added, and the metal layer 107 
is added. In this embodiment the metal comprising the layer 
is TiAu. Where the TiAu contact 110 meets the InGaP layer 
403, a Schottky contact is created. 

[0039] At the TiAu contact 109 on top of the cell, the TiAu 
makes an ohmic contact to n-type GaAs 112. That is an 
ordinary cell conduction for this type of cell to persons 
skilled in the art. With the TiAu contact 110 at the InGaP 
layer 403, a Schottky contact is created. HoWever, because 
the object is to “short out” the Ge cell 104, the contact Was 
made to the highly doped n+-GaAs cell 113. Layer 113 is 
also a lateral conduction layer. Upon making the contact to 
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the GaAs layer 113, a resistor is created. The resistance at the 
resistor 204 Was approximately 20 ohms, as illustrated in 
FIG. 2A. 20 ohms of poWer dissipation can make the cell 
too inef?cient from a poWer utiliZation perspective. 

[0040] The etch stop at the GaAs buffer contact 304 
alleviates this problem. The GaAs buffer contact 113 is n+ 
doped at the same level as the GaAs buffer contact 112 at the 
top of the cell. This creates a cell With the same quality of 
contact betWeen the TiAu contact 109 and the GaAs contact 
layer 112 at the top of the cell as the metal contact 107 With 
the GaAs layer 113. 

[0041] Modifying the thicknesses of the various layers in 
the diode 106 is another Way to decrease resistance in the 
diode 106. 

[0042] The lateral conduction layer 113 also alleviates the 
resistance through the diode 106, from 20 ohms to as loW as 
0.4 ohms. The current path passes through the diode 106, 
and the thickness of the diode Would ordinarily cause some 
resistance, but the lateral conduction layer 113 helps the 
current move to the metal more ef?ciently. In this embodi 
ment, the lateral conduction layer is made of highly doped 
n+-GaAs. The shunt layer 107 can also be made to partially 
or completely surround the contact 110, further loWering the 
series resistance. 

[0043] The lateral conduction layer 113 and the metaliZa 
tion 107 are the tWo most important means to lessen the 
amount of voltage needed to “turn on” the diode and bypass 
the shaded cell. By reducing the series resistance, the 
amount of localiZed IZR heating is also reduced. The process 
is also unique becaues the amount of processing steps are 
reduced (compared to the ’054 Patent), as the bypass diode 
layers are groWn internally to the buffer layers of the cell, 
rather than as additional layers that have to be groWn on top 
of the cell (as in the ’054 Patent). The current device 
provides for a loW bypass diode turn on, as Well as a loW 
series resistance bypass diode. Completion of the bypass 
diode circuit requires a soldered or Welded interconnect 
made betWeen contacts 109 and 110. This can be done as 
part of the usual interconnect Weld. 

[0044] The ?fth step in the manufacturing process is to 
apply the anti-re?ective coating and include etches Where 
external contacts Will be attached. 

[0045] As can be seen from the foregoing, the process by 
Which the diode is manufactured is integral to the manufac 
ture of the cell, and does not require additional manufac 
turing steps or additional layers to be groWn on the cell. 

[0046] While We have described our preferred embodi 
ments of the present invention, it is understood that those 
skilled in the art, both noW and in the future, may make 
various improvements and enhancements Which fall Within 
the scope of the claims Which folloW. These claims should 
be construed to maintain the proper protection for the 
invention ?rst disclosed. 

What is claimed is: 
1. A solar cell comprising: 

a multijunction solar cell structure including at least one 
or more epitaxially groWn layers on a substrate, and 
having at least a ?rst, second, and third subcell; 
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the ?rst photovoltaic subcell having a ?rst photoactive 
junction rnonolithically groWn above the substrate; 

the second photovoltaic subcell having a second photo 
active junction rnonolithically groWn above the ?rst 
subcell; 

the third photovoltaic subcell having a third photoactive 
junction created through diffusion of epitaXially groWn 
material into the substrate; and 

an epitaXially groWn diode that is integral to at least a 
portion of the ?rst subcell. 

2. The rnultijunction solar cell as de?ned in claim 1, 
Wherein such epitaXially groWn diode is electrically con 
nected across at least said ?rst and second cells to protect 
such ?rst and second cells against reverse biasing. 

3. The rnultijunction solar cell as de?ned in claim 1, the 
epitaXially groWn diode having a Schottky contact. 

4. The rnultijunction solar cell as de?ned in claim 1, 
further comprising a Ge substrate. 

5. The rnultijunction solar cell as de?ned in claim 1, 
further comprising a second subcell fabricated at least in part 
of InGaP. 

6. The rnultijunction solar cell as de?ned in claim 1, 
further comprising a ?rst subcell fabricated at least in part of 
GaAs. 

7. The rnultijunction solar cell as de?ned in claim 1, 
further comprising a ?rst subcell fabricated at least in part of 
InGaAs. 

8. The rnultijunction solar cell as de?ned in claim 1, 
further comprising at least a third subcell fabricated at least 
in part of Ge. 

9. The rnultijunction solar cell described in claim 1, 
Wherein said bypass diode is space quali?ed to operate in an 
AM 0 environment. 

10. The rnultijunction solar cell described in claim 1, 
Wherein said diode is about 0.5 to 3.0 microns thick. 

11. A solar cell comprising: 

a rnultijunction solar cell structure including at least one 
or more epitaXially groWn layers on a substrate and 
having at least a ?rst, second, and third subcell; 

the ?rst photovoltaic subcell having a ?rst photoactive 
junction rnonolithically groWn above the substrate; 

the second photovoltaic subcell having a second photo 
active junction rnonolithically groWn above the ?rst 
subcell; 

the third photovoltaic subcell having a third photoactive 
junction created by diffusion of epitaXially groWn mate 
rial into the substrate; and 

an epitaXially groWn diode having a Schottky contact that 
is integral to at least a portion of the ?rst subcell. 

12. The rnultijunction solar cell as de?ned in claim 11, 
Wherein such epitaXially groWn diode is electrically con 
nected across at least said at ?rst and second cells to protect 
such ?rst and second cells against reverse biasing. 

13. The rnultijunction solar cell as de?ned in claim 11, 
further comprising a Ge substrate. 

14. The rnultijunction solar cell as de?ned in claim 11, 
further comprising a second subcell fabricated at least in part 
of InGaP. 
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15. The rnultijunction solar cell as de?ned in claim 11, 
further comprising a ?rst subcell fabricated at least in part of 
GaAs. 

16. The rnultijunction solar cell as de?ned in claim 11, 
further comprising a ?rst subcell fabricated at least in part of 
InGaAs. 

17. The rnultijunction solar cell as de?ned in claim 11, 
further comprising at least a third subcell fabricated at least 
in part of Ge. 

18. The rnultijunction solar cell described in claim 11, 
Wherein said bypass diode is space quali?ed to operate in an 
AM 0 environment. 

19. The rnultijunction solar cell described in claim 11, 
Wherein said diode is about 0.5 to 3.0 microns thick. 

20. A solar cell comprising: 

a rnultijunction solar cell structure including at least one 
or more epitaXially groWn layers on a substrate and 
having at least a ?rst, second, and third subcell; 

the ?rst photovoltaic subcell having a ?rst photoactive 
junction rnonolithically groWn above the substrate; 

the second photovoltaic subcell having a second photo 
active junction rnonolithically groWn above the ?rst 
subcell; 

the third photovoltaic cell having a third photoactive 
junction created by diffusion into the substrate; and 

an epitaXially groWn diode having a lateral conduction 
layer. 

21. The rnultijunction solar cell as de?ned in claim 20, 
Wherein the lateral conduction layer is comprised of highly 
doped n+-GaAs. 

22. The rnultijunction solar cell as de?ned in claim 20, 
Wherein the lateral conduction layer is comprised of InGaAs. 

23. The rnultijunction solar cell as de?ned in claim 20, 
further comprising a Ge substrate. 

24. The rnultijunction solar cell as de?ned in claim 20, 
further comprising a second subcell fabricated at least in part 
of InGaP. 

25. The rnultijunction solar cell as de?ned in claim 20, 
further comprising a ?rst subcell fabricated at least in part of 
GaAs. 

26. The rnultijunction solar cell as de?ned in claim 20, 
further comprising a ?rst subcell fabricated at least in part of 
InGaAs. 

27. The rnultijunction solar cell as de?ned in claim 20, 
further comprising at least a third subcell fabricated at least 
in part of Ge. 

28. The rnultijunction solar cell de?ned in claim 20, 
Wherein said bypass diode is space quali?ed to operate in an 
AM 0 environment. 

29. The rnultijunction solar cell de?ned in claim 20, 
Wherein said diode is about 0.5 to 3.0 microns thick. 

30. The rnultijunction solar cell de?ned in claim 20, 
Wherein said GaAs lateral conduction layer is about 0.1 to 
2.0 microns thick. 

31. A rnonolithic diode integral to a rnultijunction solar 
cell comprising: 

a Schottky contact and a structure comprised of at least a 
GaAs buffer layer, an InGaP contact layer, and a lateral 
conduction layer. 

* * * * * 


