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The InSb p-channel MOSFET was fabricated using V'SV#S!2 alloyed source/drain contacts, followed by a 
selective recess etch of the Ga0.5 In0.5Sb)6+7(3:)V6+,%+)A"8+"0(')!#&%$0)[+7(3)I(1&,$#$&")-VA![I/) E+,)2,(')#&)
'(1&,$#)T)"%)&5)!6H?U)&")#8()(`1&,(')="V)*+33$(3)7$(6'$"4)+")(D2$9+6("#)&`$'()#8$0L"(,,R)A?BR)&5)T:\)"%:))B8()5+*3$0+#$&")
13&0(,,)56&E)$,)'(#+$6(')$")@$4:_. Circular TLM measurements after PEALD Al2O3 deposition and Forming Gas Anneal 
(FGA) yielded a contact resistance of 1300 -  (Fig. 9). Fig. 10 shows the measured and corrected for Dit [5] split CV 
characteristics at various temperatures for InSb QW-MOSFET with 5 nm Al2O3 and composite InP/!6W:UT="W:XT.*)*+33$(3:)
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B8()3('20(')0&"#3$*2#$&")&5)#3+1,)3(,26#,)$")$%13&9(')Ze)%&'26+#$&")+#)B^KTW)+"')ffc:))
 Fig. 8 shows the transistor drain current ID-VG characteristics for an LG -MOSFET with PEALD)
!6H?U. The transistor exhibits an ION (VG= VT m  and a SS of 58 mV/dec at 
T=77K. Fig. 9 shows the transistor drain current ID-VG characteristics for an LG -MOSFET as a function 
of temperature. At T=300K the parallel conduction from the buffer limits the ION/IOFF ratio. As temperature is decreased, 
the contribution of parallel conduction is reduced, the ION/IOFF ratio improves from 100 at T=150K to over 104 at T=77K. 
Fig. 10 shows the experimentally extracted maximum effective hole mobility as a function of carrier density after 
correcting for series resistance [6]. The peak effective hole mobility was 2,000 cm2/(Vs) and 1,000 cm2/(Vs) for T=77K 
and T=150K.   
Conclusion: We demonstrate synthesis of p-channel InSb MOSFET with 1.9% compressive biaxial strain with 
outstanding room temperature and 150K Hall mobility of X_W)0%HSe,))+"')HRTWW)0%HSe,))+#)8&6(),8((#)'(",$#7)&5)T`KWKH)
S0%H) +"') H:U`KWKH) S0%HR) 3(,1(0#$9(67. The incorporation of an InP layer on top of !6W:UT="W:XT.*) *+33$(3) +66&E,) 5&3)
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,#+#(,)+"')*255(3)6+7(3)#&)3('20()1+3+66(6)0&"'20#$&")$,)(`1(0#(')#&)$%13&9()InSb pMOSFET characteristics at 300K. 
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F ig.13: Extracted effective mobility as a 
function of car rier density at T=77K and 
T=150K compared with Hall mobility at 
77K . 

 
                                  a.                                                          b.                   
F ig.11: (a) ID-V G character istics for L G -M OSF E T at 
T=77K . The device exhibits I O N mSat of 6.8 

 SS of 58 mV/dec. (b) ID-V D characteristics for L G 
InSb Q W-M OSF E T at T=77K   

 
 
F ig.8:  Fabrication process flow for 
InSb Q W-M OSF E T .&

 
 
F ig.9: C ircular T L M measurements 
following contact deposition, after PE A L D 
A l2O3 deposition and  F G A . 

 
F ig.10: Measured split C V character istics for (a) 300K .  
Measured split C V and cor rected for Dit split C V character istics 
for (b) 150K , and (c) 77K . 
 

 
 
F ig12: ID-V G characteristics for L G =5 

-M OSF E T as a function 
of temperature for V D=-50mV and 
V D=-0.5V . 

 
F ig.1: Hall hole mobility versus hole 
sheet density at T=300K for Si, G e, 
Q W , InGaSb, and InSb Q Ws 
heterostructures. 

 
F ig 6: Exper imental and modeled 
hole hall mobility as a function of 
temperature for InSb Q W 
heterostructure. 

 

F ig.5: Experimental and modeled hole 
sheet density as a function of 
temperature for InSb Q W 
heterostructure. Showing contributions 
f rom first and second lh subband and 
A lInSb buffer layer conduction at room 
temperature.  
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F ig.7: Pareto plot showing % 
contribution and dominant 
scatter ing mechanisms at T=300K 
and T =6K . 
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F ig.2: (a) Schematic of InSb Q W-M OSF E T on S.I. GaAs substrate 
with 5nm PE A L D Al2O3 (b) C ross-sectional T E M micrograph on 
InSb- M OSF E T gated region (c) Energy band diagram of the 
quantum well hetorstructure. Simulated using 6-band k.p 
Schrodinger-Poisson self-consistent solver . 


