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.,\bstract. -I'his 
worl< rel)resents a thcoretical study of'a GaN HElvlT under: the condition of electron velocrry saturation. A

sirnplc cult'ent niorlel is cievcrloped in ordcr to find tiut the drarn current of the device. 'l ho perlbrmance ofthc device has

been stuclied with respect to urole fiaction ot AlGaN. It rs ohserved that rhe choice o1'mole llirction of AiCaN has a

siqnillca[t role in contl'ollinq the drarn current oi'Ll-re devrce. The device perfbrnrance is also stuc]ied with doping
ooncenfi'ation and thickness ol'the doped AICaN layer. In aclciition. the impact of ambienr thermal variation on tlie device
perlbrmance has been stuclied anci resultt; are preseuted.

INTRODUCTION

GaN based semiconductor tlevices become very popular lor high power and higir fi'equency applications. This is
because scune inhcrent properlies of GaN, such as wide energy band gap, high electron mobility, hi1{'r saturation
elcch:ou velocity, high themral conductivity etc. H. Ilesides, the minimum lattice mismatch of GaN rvirlr its related
al1oys enables it to proriuce good hetcrojunction strlrctures [2"1. 

'l'he field eflect clevices based on AlGaNiGaN
heterojunction, sucli as high clectlon mobility transistors (tJIrMT) arc very atfactive in hi-sh pou,er anti high
tcrmperature application [3]. A number o1'worts arc carriod out earlier on GaN llliNIT to rnodel its char';cter..rstics
and stutiy its performanccs 14-10]. Various issues such as development of current motiels, impact of themal
varialion, selt'hcating el'l'ects etc ale considered eirrlier to study a GaN/AlGaN HE1\4 1. In higtr pou,er applioation,
the device is sufiet:ted to high drarn bias. Str, it is very likely that the electric field bet*,een sonrce and drain is very
high and velocity of electlons is near to its saturation value. In such situation, velocity saturation model can be used
to tlnd otrt device current. In the earlier lvorks derreloped so far this issue of electron velocity saturation is missed.
The present work develops a culrent model considering electron veloci.t-v saturation under high drain 1ield. This
model is sitnple, attracti\re and best suited for higlr porver devices. The pertbnrance of the device is also studied
rvith the chorce of mole liaction ol'Al(iaN laycr. In addition, tlre impact of therrnal variation on device
c:halacteristics is presented.

DRAIN CURR-I]T{'T

l-.et us considel a schematic diagranl of a GaN I{EMT as shou'n in Figule l(a),'fhe tliicloress of the N -A1GaN,
undoped AIGaN and 2DEG layel arc considered to be r/r. tlo and ld respectivei.v. Figure 1ft) shows the
corrcsponding enelgy band diagram oia GaN IIEMT.
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