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Due to its band-gap tunability, HgxCdixTe (MCT), has been the dominant material for infrared (IR)
focal-plane-array (FPA) technology [1]. The emergence of a new generation of IR detectors has pushed
the substitution of Si for traditional CdZnTe substrates. Although cheaper and larger in size, the growth
of high quality MCT on Si has been hindered by the high dislocation density induced by the large lattice
mismatch (19.5%) between Si and MCT, which will deteriorate the device performance due to
inoperable pixels in detector arrays [2,3]. The combination of plasma processing for production of novel
mesa structures with relatively flat side-wall and post-growth annealing, has recently been proposed as
an effective approach for reduction of dislocation density [4]. Long-wave length MCT layer, x=0.22,
was grown by molecular beam epitaxy on 2x2 cm? composite (211) substrates consisting of thin (~15
nm) ZnTe and thick (~10 pm) CdTe buffer layers. Plasma processing was implemented to etch mesa-
bars along certain crystallographic directions. Post-etch annealing was carried out repeatedly four times
with a slow ramp to 250°C followed by 2min ramp from 250°C to 400°C, holding 5min at 400°C, 20
min radiative cool to 250°C, and finally radiative cool to room temperature. Finally, Schaake’s etchant
was used to decorate the sample surface with pits. These samples were investigated to determine the
effectiveness of the mesa structure and post-annealing to reduce the dislocation density. FIB was used to
prepare <110> XTEM samples along the edge and the center of the mesa bars. Cross-section samples
were studied using bright-field two-beam TEM, using Philips-FEI CM200-FEG.

Figure 1(a) shows low mag SEM image of the mesa structure, and the area where the samples were
lifted out is marked with a circle. Figures 1(b, c) show the mesa center decorated with pits, coded as #1
through #5, and corresponding lift-out sample. A series of g.b analysis, +{ (-11-1), (-1-11), (0-22), (31-
1), and (-400)}were done to determine Burgers vector of MCT dislocations. Figures 2(a-d) show two-
beam images with the dislocation segments going in and out of contrast. Figures 3(a, b) show the mesa
edge decorated with pits, coded as #1 through #4, and corresponding lift-out sample. A similar g.b
analysis were done to determine Burgers vector of dislocations near the mesa wall. Figures 4(a-d) show
selected 2-beam images of the dislocation segments. These defects are being analyzed using <011>
stereographic projection to determine dislocation type, dislocation line, slip plane and mobility of these
segments. These results will be presented at the meeting.
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Figure 1. SEM images: (a) Low-mag image of Mesa-structures; (b) selected series of pits along the center of
mesa for lift-out; and (c) the lift-out sample.

Figure 4. XTEM images: (a, b) for £ (400) condition; and (c, d) for £ (11-1) condition.
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