





4. RECENT DEVELOPMENTS

The recent developments in this technology include:

(1) the implementation of a novel transfer bonding technique for flat surface mounting
(2) demonstration of live video

(3) demonstration of the use of this device in a dual image/display mode
(4) redesign and start of a refabrication of CCD LCLV device on 4-inch silicon wafers

Finally the use of the CCD LCLYV in performing RF spectral analysis was recently demonstrated(13)-

5. Present status of the CCD LCLV

The present status of the device is summarized in Table 2.

TABLE 2: CURRENT STATUS OF THE CCD LCLV
Array size: 256x256
Active area: Smm x Smm
Limiting resolution: 25 Ip/mm (pixel-size-equivalent
Contrast Ratio: 50:1 (HFE mode)
Grey-scale capability with real time video
30 mSec frame time
CCD Diriving Circuitry
«  Surface array (SCCD) charge transfer efficiency
(C.T.E.) 0.9998/ @ 300 KHz
¢ Demonstrated up to 200 Hz CCD frame rate
(fi 13 MHz serial data rate)
«  Demonstrated buried channel (BCCD) operation
-0.99992 C.T.E. @ 3 MHz
»  Demonstrated BCCD to SCCD transfer

6. ISSUES AND PLANS

One of the important goals for this device is to scale it up to an array size of ~1000x1000 elements. In order to
accomplish this we need to drive the serial input register to frequencies of: fSIR = 60 Hz x 106, This frequency is on the
order of 80 MHz which is beyond the current Si-CCD (buried channel) technology.

In order to accomplish this scale-up we intend to (a) fabricate a buried channel CCD SIR and, (b) to section the SIR and
the parallel array into ~2-4 sections each of which will be accessed in parallel. In this way the driving frequency of the SIR
will be effectively reduced to ~50 MHz which is well within the bandwidth of BCCD devices. The technique of transferring
the signal charge from a buried channel SIR to the surface channel parallel CCD array was previously demonstrated at our
laboratory.

The CCD-LCLYV fabrication should be simplified in order to accomplish a higher yield and improved resolution. One of
the main causes for yield reduction has been the high temperature processing of the readout section. We intend to study the
implementation of a Schottky/pN diode readout. This should improve the yield as well as allow a thinning down of the
silicon substrate for increased resolution.

Finally, for optical data processing applications a much faster frame rate will be required. In order to accomplish this we
will study the use of an increased multiplexing scheme of the input array to allow up to 1 KHz frame rate operation. In order
to support a fast liquid crystal response we will examine the use of either the surface mode operation of a nematic LC

previously demonstrated with our photoactivated Si-LCLV{14) or, the use of the fast deformed Helix LC mode as suggested
by Prof. M. Schadiu(19)-
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Figure 1. Schematics of the CCD-addressed LCLV

Figure 2. Block diagram of the CCD-circuits

Figure 3. Cross-section of the CCD-LCLV

Figure 4. CCD-LCLV: Transfer bond technique

Figure 5. Live video scenes from "Star Wars" displayed on the CCD LCLV.

Figure 6. A video-formatted output of the 256x256 CCD LCLYV used as an imager. The image of three
horizontal and two vertical bars are shown.
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Figure 1. Schematics of the CCD-addressed LCLV
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Figure 2. Block diagram of the CCD-circuits
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Figure 3. Cross-section of the CCD-LCLV
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