








































































































































































































































































































































































































Figures 10.2-2 Photographs of test dewar, blackbody source and test electronics.



Figures 10.2-3 The 256 x 4 GMIRL MWIR array mounted in its dewar

Figure 10.2-4 The 128 x 128 GMIRL LWIR array mounted in its dewar



































11.2.1 Quasi Transient Proton Event

During the proton test, it was noticed that 4 consecutive images of the 24 that were saved, showed a bright pixel. This
cannot be a transient event in the normal sense since it was present for more than on e image (in fact it lasted for 20s before
disappearing). It is possible that this was a displacement damage event which rapidly annealed. Figure 11.2-6 shows the time
evolution of the event. This type of event was not noticed in any of the other tests.

Figure 11.2-6 shows the time evolution of an event which occurred during proton testing.
A bright pixel in column 5 appeared and lasted for approximately 20 s.
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It is somewhat difficult to detect changes in the above images due to the shifts in average level (and in the appearance of pre-existing defect pixels)
which are caused by total ionizing doseinduced shifts in the effective DIG voltage (see below). Alternate display of images on the monitor, coupled with
examination of the way pixel values change with VD1G was found to be the most effective method. Where differences between images were seen, it
was found that the pixels concerned were always pre-existing defects which were sensitive to VD1G.

As a further example, figures 11.3-1 and 11.3-2 show plots of individual pixel values before and after proton irradiation. There were no new defects due
to the irradiation. Figure 11.3-3 shows line traces across an image after each irradiation step.

Figure 11.3-1 plot of individual pixel values before proton irradiation (video output 1).

Figure 11.3-2 Plot of individual pixel values after proton irradiation (video output 1).
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Figure 11.3-3 Line traces across an image from the area array after each irradiation
step; total dose is indicated in krad(Si).

The limit on detection of proton induced defects was roughly Ix 105 electrons (with a typical stare time Of 32.5
us) this limit is appreciably less than the changes due to TID-induced shifts in VD1G.

The result is important in that if good quality (low defect count) arrays are procured for flight use, they are
likely to remain free of defect pixels.

Although proton tests were not performed on the linear array, results before and after alpha particle testing are
available. The total fluence of alpha particles received was roughly 0.2 krad(Si). No new defects were found.
Typical plots of output data before and after alpha irradiation are given below (in all there are four arrays,
each with 4 outputs, making 16 plots in all).

An exception to the general finding that no changes in the fixed pattern noise were seen is that for the last set of
post irradiation measurements on the 128 x 128 array (made 19 days after the proton irradiation) a cluster of
three dark defects with a white defect nearby appeared near the centre of one of the 64 x 64 quadrants (output
1). The had been an intermediate exposure to alpha particles (for 16 hrs, giving a fluence of about 3 x 107
/CM2/S) . It is not known whether this was due to the irradiation or to a latent 'intrinsic' defect. After a final
exposure for 696 hours to room temperature, unbiased alpha irradiation the defect pixels were normal again.
However one pixel on each of three out of the four 64x64 pixel arrays showed a small increase in signal. Out
of interest, two of these pixels (and the 8 pixels surrounding them) were observed for a period of
approximately 30 minutes to see if they showed random telegraph signal behaviour (as has been observed in
silicon CCDs). No effects were seen however.
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