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ABSTRACT 

There  are many applications  that  require  long  wavelength,  large, uniform, 
reproducible,  low  cost,  stable,  and  radiation-hard infrared (IR)  focal  plane  arrays  (FPAs). 
For  example,  the  absorption  lines of many gas  molecules,  such as ozone,  water,  carbon 
monoxide,  carbon  dioxide,  and  nitrous  oxide  occur  in  the  wavelength  region  from 3 to 18 
micron.  Thus,  IR  imaging  systems  that operate in  the  long  wavelength  IR  (LWIR)  region 
(6 - 18 micron) are required in many  space  borne  applications  such as monitoring  the 
global  atmospheric  temperature  profiles,  relative  humidity  profiles,  cloud  characteristics, 
and  the  distribution of minor  constituents in the  atmosphere  which  are  being  planned  for 
f h r e  NASA Earth  and  planetary  remote  sensing  systems.  Due to higher  radiation 
hardness,  lower l/f noise,  and  larger  array size the GaAs based  Quantum  Well  Ir&ared 
Photodetector  (QWIP)  FPAs are very  attractive  for  such  space borne applications 
compared to intrinsic  narrow  band  gap  detector  arrays. In this  presentation  we will discuss 
the  optimization of the  detector design,  material  growth  and  processing  that  has 
culminated in realization of large  format  long-wavelength  QWIP  FPAs,  portable  and 
miniature LWR cameras,  holding  forth  great  promise  for  myriad  applications in 6-1 8 
micron  wavelength  range  in  science,  medicine,  defense  and  industry. In addition,  we will 
present  some  system  demonstrations  using  broadband,  two-color  QWIP  FPAs,  and 
discuss  the  effect of FPA  non-uniformity on the  performance  of  large  format  FPAs.  The 
research  described  in  this  paper  was  performed  by  the  Center  for  Space  Microelectronics 
Technology,  Jet  Propulsion  Laboratory,  California  Institute of Technology,  and  was 
jointly  sponsored  by  the  JPL  Director’s  Research and Development  Fund,  the  Ballistic 
Missile  Defense  Organization / Innovative  Science & Technology  Office,  the 
Breakthrough  Sensors  and  Instrument  Component  Technology Thrust of NASA Cross 
Enterprise  Technology  Development  Program,  and Air Force  Research  Laboratory. 
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