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Contact 
n++ Ino^GaosAs 0.1 |im 

n Alo.33Ino.67P 0.04 jim 
n+ In0.68Ga0j2P 0.05 um 

P Ino.68Gaoj2P 0.3 |im 
P+ Ino.6gGao.32P 0.05 um 

P AWiW 0.05 um 
p++ tofuGaagAs 0.02 um 
n++ In0.2Ga0.gAs 0.02 um 
n+ Ino.6gGag.32P 0.05 um 
n In0.2Ga0.gAs 0.5 11m 
P In0.2Ga0.gAs 3.0 Jim 

P Ino.68Gao.32P 0.05 um 
Buffer Scheme 

P GaAs 
6° off towards (111)B 

Contact 

1.62 eV 
Top Cell 

Tunnel Junction 

1.1 eV 
Bottom Cell 

Figure 1. Epi-layer structure of the 1.62 eVlnGaP/U eV InGaAs dual-junction cell. 

The first batch of 1.6-eV/l.l-eV dual-junction cells processed in our laboratory was 
bottom cell current limited.5 This was believed to be one of the reasons for the low AM0, one- 
sun efficiency (12.9% without AR-coating, estimated to be 17% with an optimized anti- 
reflection coating) of those cells. Calculations have since shown that in order to obtain 100% 
quantum efficiency (QE) from the bottom cell, while maintaining a QE of at least 90% from the 
top cell, the top cell had to be thinned to 0.33 urn (compared to 1.65 urn in the first batch). 
Shown in Figure 2 is the light current-voltage (I-V) characteristic of a 1.62-eV/l.l-eV n/p dual- 
junction cell with a thinned top cell.5 The cell is characterized by an open-circuit voltage (Voc) 
of 1.73 mV, a short-circuit current density (Jsc) of 19.14 mA, a fill factor (FF) of 78.5%, and an 
AM0, one-sun efficiency of 19.07%. The top cell in this case consisted of a 0.05-um 
n+ Ino.68Gao.32P emitter, a 0.3-um p In.68Ga.32P base, a 0.05-um p+ In.68Ga.32P back surface 
field, and a 0.04-um n Al.33In.67P window layer. The efficiency of this dual-junction cell, 
although higher than the first batch, is still significantly lower than the predicted value of 27%. 
The external quantum efficiency (EQE) of the subcells of the dual-junction cells was measured 
using appropriate filters, and the results are shown in Figure 3. 
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Figure 3.-Extemal quantum efficiency of the subcells of a 1-cm2 1.62-eV n/p InGaP/ 
InGaAs dual-junction cell. 
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'CURRENT PROBLEMS AND PROPOSED CORRECTIVE ACTIONS   - 
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WORK TO BE PERFORMED DURING THE NEXT PERIOD 

O^AWS) testing of the .ndmdual InGaP and LtGaAs cells under 1 to 20 sun concentrations 
Tta tests could not be done during the current reportiug period, because «he test facility ate 
Glenn research center is being rebuilt.   The cell structures and precessing parameters % 

T«Z.   FortTl10 "mZe * hi8heSt *-** «"**«» «*- i*r concent^ condtttons.  For the dual-junction cell, initial efforts during the next reporting period will be 
touted to „phnuztng the strucmre and processing to obtain the highes, eLencyXTno£ 

cTlrtir COnd",0nS' "ntiI "• ^^ - ~ - « for higher 

COST AND COMPLETION ESTIMATES  "  

The current costs have been calculated and the estimates are as follows: 

• Total Costs (cumulative) through September 22,2000 $ 82,406 
• Estimated Costs for the following quarter. $ 50000 
• Estimated Costs to the contract completion  $213427 
• Estimated physical completion through September 22,2000 27% 
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