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TECHNICAL ABSTRACT 

In 1959, Lawson and co-workers publication triggered development of variable band gap Hg1–xCdxTe (HgCdTe) 

alloys providing an unprecedented degree of freedom in infrared detector design. This first paper reported both 

observation that this material showed promise for intrinsic infrared detectors. HgCdTe technology development was and 

continues to be primarily for military applications. A negative aspect of support by defense agencies has been the 

associated secrecy requirements that inhibit meaningful collaborations among research teams on a national and 

especially on an international level. In addition, the primary focus has been on focal plane array demonstration and much 

less on establishing the knowledge base. Nevertheless, significant progress has been made over four decades. At present, 

HgCdTe is the most widely used variable gap semiconductor for infrared photodetectors. 

The difficulties in growing HgCdTe material, significantly due to solidus-liquidus separation and the high vapor 

pressure of Hg, encouraged the development of alternative technologies over the past fifty years. One of these was 

PbSnTe, which was vigorously pursued in parallel with HgCdTe in the late 60s, and early 70s. PbSnTe was 

comparatively easy to grow and good quality LWIR photodiodes were readily demonstrated. In the late of 1970s 

development of IV-VI alloy photodiodes was discontinued because the chalcogenides suffered two significant 

drawbacks. The first was a high dielectric constant that resulted in high diode capacitance and therefore limited 

frequency response. The second drawback to IV-VI compounds is their very high thermal coefficients of expansion. This 

limited their applicability in hybrid configurations with silicon multiplexers. 

Over the five decades, HgCdTe ternary alloy has successfully fought off major challenges from extrinsic silicon 

and lead-tin telluride devices, but despite that it has more competitors today than ever before. These include Schottky 

barriers on silicon, SiGe heterojunctions, AlGaAs multiple quantum wells, GaInSb strain layer superlattices, high 

temperature superconductors and especially two types of thermal detectors: pyroelectric detectors and silicon 

bolometers. It is interesting however, that none of these competitors can compete in terms of fundamental properties. 

They may promise to be more manufacturable, but never to provide higher performance or, with the exception of 

thermal detectors, to operate at higher or even comparable temperatures. It should be noticed however, that from a 

physics point of view, the type II GaInSb superlattice is an extremely attractive proposition. In this paper, the mentioned 

competition technologies to HgCdTe ternary alloy, are compared. 
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