
increasing electric field and decreasing charge packet size, 
and does not scale with finger electrode spacing. 

This decrease in transfer time is due to a combination of 
improved initial carrier confinement and inhibition of 
charge packet broadening. With a larger lateral field, the 
triangular potential well is steeper, thus reducing the dis­
tance the charge must travel to cross the intermediate finger. 
Bucket capacity is also commensurately increased. Smaller 
charge packets are similarly better confined laterally than 
larger packets, thus decreasing their transfer time. With in­
hibited packet broadening, the time for 99.9% CTE is also 
reduced. The combination of these effects more than offsets 
the net decrease in average carrier velocity at higher electric 
fields. Thus, higher CCO operating speeds are obtainable at 
lower average carrier velocity, with a corresponding penalty 
in operating power. 

The effect ofnonzero finger width was also examined. It 
was observed that significant charge trapping occurs due to 
the null in lateral electric field under the finger. Thus, the 
underlapping finger structure used in previously demon­
strated resistive gate CCO'S4 should be avoided in order to 
minimize this effect. 

The effect of lower doping ;.n the channel is to improve 
the transfer rate. For example, with an applied field of 4 
kV/ cm a:1d a charge packet size of 6X 107 electrons/cm, the 
transfer time decreases from 120 ps at 1017 cm-3 to 80 ps at 
1016 cm -3. This improvement is primarily due to a mobility 
increase with reduced doping. However, charge capacity in 
the CCO decreases linearly with decreasing doping for fixed 
channel thickness and low-doped channels are incompatible 
with field-effect transistor tecl1Dology. 

Por fixed doping (10 17 cm- 3 
), the effect of decreased 

channel thickness was investigated and was found to im­

prove charge transfer time. For example, with an applied 
field of 4 kV/cm and a charge packet of 1X 108 elec­
trons/cm, the transfer times were 160, 130, and 100 ps for 
channel thicknesses of 1.0, 0.5, and 0.1 /-lm, respectively. 
Thinner channels result in better initial lateral confinement 
of the charge packet thus reducing the time to cross under 
the intermediate finger. Thinner layers are also more compa­
tible with integrated circuit technology, though there is a 
reduction in charge capacity. 

In summary, it was observed that transferred electron 
effects inhibit charge packet broadening in resistive-gate 
GaAs CCD's. Increased applied field can reduce transfer 
times despite lower average carrier velocities due to better 
lateral confinement of charge packets, provided that finger 
electrode spacing is not excessive. Device performance does 
not degrade if configurations compatible with GaAs inte­
grated circuit technology are chosen. 
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