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Al-A1,0.~-Al DOUBLE LEVEL METALLIZATION*
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Electrical properties were measured for CCD's
fabricated with a narrow interelectrode gap struc=
ture (A1-A1,0,-A1)[1]. The structure insures high
charge transfér efficiency at high frequencies,
is simple to fabricate and provides excellent sta-
bility when compared to three-phase, single-level
metallization CCD's. Devices used for the measure=
ments represent improved design and fabrication over
those previously reported [1]. Improvements
include an increase of over a factor of 50 in the
number of bits, a decrease in electrode length of
70%, a decrease in channel width of over 80%, and a
significant increase in charge transfer efficiency.
Both 64~bit and 500~bit CCD shift registers were
fabricated, with 929 um2 (1.44 mil2) per bit area,

A photomicrograph of a part of the chip is
shown in Fig., ! (One fourth of the chip length
extends from cross mark to cross mark.). Photo-
masks werecomposed using four reticles., N=channel
technology was used in device fabrication, allowing
an increased yield over previous p-channel process~
ing.

Charge transfer efficiencies of 99,98% at |
MHz data rates have been achieved with these
devices. In general, the double-=level AI-A1203-AI
structure requires lower clock voltages and is”less
sensitive to clock waveforms than single-level
metallization devices of similar geometry, A novel
"'double clocking'' scheme was used with these
devices to increase charge handling capability and
the charge transfer efficiency,

The Al,04 insulation between electrodes on
these devices”is thin enough to suppress the chan-
nel potential wells if a buried channel structure
is desired. The Al-Al,0,~Al technique therefore
provides an attractive alternative to the ''resistive
sed'" approach to buried channel electrode construc-
tion, Fifty=-bit buried channel Al-Al203-Al devices
fabricated with geometries similar to the 500 x 1
device show charge transfer efficiencies as high as
99, 995% at 500 kHz and 99.99% at 1 MHz.

REFERENCES

*This work was supported in part by the U. S. Navy
NAVELEX Contract No. N0039-73-C-0013,

1. D. R, Collins, S. R, Shortes, W. R, McMahen,
T. C. Penn, and R, C. Bracken, ''Double~lLevel
Anodized Aluminum CCD's,' presented at the
International Electron Devices Meeting,

6 December 1972, Washington, D.C.

Figure 1. Photomicrograph of the 500 x 1 Anddized

Aluminum €CD Shift Register.
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