
REDUCTION OF GATE LEAKAGE CURRENT 

Excessive gate leakage current 
degrades CTE and dynamic range by 
adding charge to the signal packet 
during each transfer. This becomes 
particularly problematic in imaging 
applications at low clock rates, 
where the non-uniformity in. leakage 
from pixel to pixel gives rise to 
fixed pattern noise. 

Previous III-V imagers6 sought to 
take advantage of the low bulk 
generation rate in wider-bandgap 
AlGaAs by using this material as the 
channel layer. Observation of bulk­
generation-dominated dark current in 
these devices was possible because 
the Schottky barrier heights on 
AIGaAs are higher than on GaAs. 
Unfortunately, the relatively low 
electron mobility of AIGaAs prohibits 
the realization of high 
transconductance FET's and high 
frequency operation. 

10-& r--r--,--,---,--,.-.-.,--.----,---,----. 

166 

7
16 

-15
10 

_1'
10 

1<5'& '----'-----'-_--'-_-'-_'-----''-----l._--X..._...L.-----l 
-1.50 -1.00 -0.50 0.00 0.50 

APPLIED BIAS	 IVolts) 

Fig. 7	 Comparison of Schottky I-V 
with AIGaAs cap and without 

An alternative approach has been 
investigated in which a 500 A cap 
layer of AIGaAs is used to increase 
the Schottky barrier height, while 
retaining the GaAs active layer. No 
major process modification is needed 
to accommodate the thin AlGaAs top 
layer. Fig. 7 shows the results for 
diodes fabricated on top of the 
AIGaAs and on the GaAs after a 
recessing etch through the AlGaAs. A 
four order of magnitude reduction in 
leakage current is achieved, which 
makes the leakage current of the CCD 
gates comparable to the bulk 
generation rate for GaAs. To date, 
CGCCD's with an AlGaAs cap layer have 
been fabricated and demonstrated. 
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CONCLUSION 

With the emerging maturity of 
III-V bandgap engineered detector 
structures, GaAs CCD's are increasing 
in importance as addressing and 
readout structures. In an effort to 
improve fundamental performance 
criteria over a large bandwidth, a 
number of investigations have been 
conducted to optimize CTE in the GHz 
range as well as extend the useful 
low frequency range of the device. 
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