
Dlgest of Tech.

A-5-7

eapera The 8th Conf. (L976 Internatlonal) on'Solftl State'Devlces, Tokyo

An Input-Weighted CCD Transversal Filter

T. Sakaue, M. Iwasawa and K. Matsushima

toshiba Research and Development Center

Tokyo Shibaura Electric Co., Ltd., Rawasaki

The potential of CCD transversal filters in signal-processing appJ-ications

has widely discussed in the literature. A basic organization of the transversal

filter is illustrated in Fig. 1. For constructing such a transversal filter us-

ing CCDs, the tapped delay line or the split electrode technique has been used.

CCDs have a summing function in addition to an analog time delay. Using the

function, it is possible to organLze a new type transversal filter as illustrated

in Fig. 2. In this filter, the input signal is multiplied beforehand by weight-

ing coefficient. Such an input-weighted transversal filter need not alter the

basic CCD structure, only adding the weighting circuit. Therefore, it is advan-

tageous that the device structure is very simple and there is no necessity for an

external summing circuit. A further advantage is that the excellent frequency

characteristics is expected since the device has no taps using floating diffusion

or floating gate technique.

A 54-stage experimental device of that filter which is electrically repro-

grammable was buitt and evaluated. A construction of the device is illustrated

in Fig. 3 and a photomicrograph of the device is ill-ustrated in Fig. 4. In the
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device' duaL gate FETs are used for the input-weighting and 4-phase surface n-
channel CCD is used for the time delay and summing, which are monolithically in-

tegrated on a 3.6 x 2.2 mm chip. The device r.ras fabricated using a self aligneel,

two-layer polysilicon, standard CCD process except ion-implantation technique for
making load resistors of the FETS.

In Fig. 3, the branched input signal is applied to one gate of each dual

gate FET and, to another gate, the weighting voltage V61 corresponding to the

weighting coefficient h1 is applied. The signal current which is controlled by

V6g flows through the load resistor and consequentLy the weighted signal occurs

at both ends of the resistor. The weighting characteristics of that dual gate

FET is ilLustrated in Fig. 5 in which DC offset voltage of the input signal
(VinpC) is used as a parameter.

The weighted signal is applied to the CCD source and sampled by l-bit CCD.

The sampled signal is introduced in the CCD delay stage and summed there to the

signal transferred from the before delay stage. By this procedure at each delay

stage, the filter output is finalLy obtained at the floating diffusion pre-

amplifier.

Figure 6 illustrates a freguency characteristics as a delay line for 2- and

SO-stage input. From the characteristics, it is evident that the device is

adaptable for the video-signal processing. Figure 7 il-l-ustrates an impulse re-

sPonse and a spectral response for the transversal filter with Gaussian weight.

By selection of the weights, other various kinds of filter can be obtained.
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