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Abstract 

GaAs/AlGaAs based Heterojunction Interfacial Workfunction Internal Photoemission (HEIWIP) detectors were used to demonstrate 
experimental split-off response that is based on hole transitions between light/heavy hole bands and the split-off band (spin-orbit). Pre­
liminary results indicate that, this detection mechanism is more efficient than free carrier mechanism for N I R operation. An unoptirnized, 
GaAs/AlGaAs detector with a free carrier threshold wavelength of ~20 urn showed a maximum operating temperature of 130 K for 
split-off response in the range 1.5-5 pm with a peak D' of 1.0 x 10 8 Jones. By adjusting the free carrier threshold to match the split-
off threshold, it should be feasible to further increase the operating temperature. Analysis indicates that practical devices with properly 
optimized parameters are capable of achieving room temperature operation with higher specific detectivity. The possible ways to tailor 
the threshold, for the split-off response to different wavelength rangers using different materials such as phosphides and nitrites are also 
discussed. . 
© 2006 Elsevier B.V. All rights reserved. 
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T h e Infrared de tec t ion a t r o o m t e m p e r a t u r e is becoming 
i m p o r t a n t owing to t he necessi ty of such de tec t ion tech­
niques in a wide r a n g e of app l i ca t ions in the civilian, indus ­
trial, medical , a s t r o n o m y , a n d mi l i ta ry sectors . Based on a 
well developed m a t e r i a l sys tem, G a A s / A l G a A s based 
Hete ro junc t ion In ter fac ia l W o r k f u n c t i o n In t e rna l P h o t o -
emission ( H E I W I P ) d e t e c t o r s a n d Q u a n t u m Well Inf rared 
( Q W I P ) de tec to r s fo r M I R (A ~ 5-25 u m ) to F I R (A > 
25 nm) ranges h a v e been d e m o n s t r a t e d e lsewhere [1-4]. 
O n e of the ma jo r c o n s t r a i n t s o n the o p e r a t i n g t e m p e r a t u r e 
of I R de tec tors is t h e need for a low d a r k c u r r e n t level t o 
ob ta in reliable de t ec t i on . I n s e m i c o n d u c t o r devices, the 
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d a r k cu r ren t typical ly increases wi th t e m p e r a t u r e . H e n c e , 
the d a r k cu r r en t l imit effectively de te rmines the o p e r a t i n g 
t e m p e r a t u r e of a de tec to r . 

Split-off b a n d effects h a v e been observed in the emiss ion 
of G a A s M e t a l S e m i c o n d u c t o r Field Effect T r a n s i s t o r s [5] 
a n d have e n h a n c e d the r e sponse of G a l n A s P q u a n t u m 
wells [6]. T h i s ar t ic le descr ibes N I R (/l < 5 n m ) r e sponse 
observed f rom t h e split-off (S-O) b a n d of G a A s / A l G a A s 
H E I W I P de tec to r s des igned for the M I R a n d F I R r a n g e s 
[7]. T h e act ive region o f t he bas ic H E I W I P de tec to r con ­
sists of o n e o r m o r e p e r i o d s , each consis t ing of a d o p e d 
emit ter a n d u n d o p e d ba r r i e r layers . In general , the de t ec to r 
can have several e m i t t e r / b a r r i e r pe r iods , s andwiched 
between two h ighly d o p e d c o n t a c t s as shown in Fig. 1(a). 
D e p e n d i n g on the d o p i n g requ i red for o h m i c c o n t a c t s , 
the t o p c o n t a c t m a y a l so serve as the t o p emi t te r layer . 
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