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is related to the material quality and is much more difficult to quantitatively evaluate. 

Improved agreement can be obtained by adjusting the parameters described above from 

previously published values, but does not significantly affect our understanding of the 

phenomena. It is also observed that the cermet diode exhibited more than an order of 

magnitude less leakage current than that of the Cr/ Au diode. Although not yet fully 

understood, the lower current might be attributed to the reduction of the effective area of 

the diode since the cermet is believed to be composed of metallic clusters embedded in 

the dielectric. As can be seen in Fig. 3, the temperature dependence of the TFE gate 

leakage current is relatively weak, implying that continued efforts at dark current reduction 

will be necessary to achieve ultra-low dark current at 65 K. One possible avenue of 

exploration is the use of p-i-n doped gate structure to increase the effective barrier height 

seen by electrons9
• 

In conclusion, thermionic field emission has been identified as the dominant 

mechanism for dark current in AIGaAs/GaAs 20EG CCOs, and good agreement was 

obtained between theory and experiment. Planar-doped device structures exhibit reduced 

dark current by two orders of magnitude compared to uniform-doped structures due to 

the reduction in electric field. 20EG-CCOs fabricated with a planar-doped structure exhibit 

a concomitant improvement in low frequency operation limits. 
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Figure Captions 

Fig. 1 Frequency dependence of charge transfer efficiency (CTE) for the resistive-gate 

planar-doped AIGaAs/GaAs 20EG CCO (1 GHz clock frequency is the limit of our 

test station). 

Fig. 2 Energy band diagram of a reverse-biased Schottky diode on a planar-doped 

AIGaAs/GaAs heterostructure used for the numerical model. 

Fig. 3 Gate leakage current of the planar-doped AIGaAs/GaAs heterostructure as a 

function of temperature. Symbols are experimental data points and solid line 

shows results of thermionic-field emission and thermionic emission calculations. 
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