
substrate, high cutoff frequencies (300 GHz) and breakdown voltage InP/GaAsSb/InP double heterojunction bipolar transistor, and low turn-on voltage 

GaAsSb is known to have very large miscibility gaps with critical temperatures estimated from reguler solution model calculations to be 760oC [2]. Alloys GaAsSb is known to have very large miscibility gaps with critical temperatures estimated from reguler solution model calculations to be 760oC [2]. Alloys 
phase epitaxy (LPE) technique [3]. Since the first organometalic 

phase epitaxial (OMPVE) growth of GaAsSb was reported by Manasevit [4], there have been continuous efforts to obtain alloy compositions inside the 
miscibility gap. Cooper et al. [5] reported the OMVPE growth of GaAsSb with compositions of  0 <x<0.26 and 0.64<x<1. Shin et al. [6] reported MOCVD 
growth of GaAsSb in the range of the miscibility gap on GaSb and InAs substrate. Subsequently, Stringfellow and Cherng  demonstrated the successful 

There has been rapid progress in the development of new organometallic precursor to replace the conventional sources, especially the group V hydrides 
that are highly toxic. Trisdimethylaminoarsenic (TDMAAs) has been reported [8] to be much less hazardous than AsH3. It has a decomposition 
temperature, T50, of approximately 340oC [9], much less than that for arsine (T50 ~ 600oC). This source also has a convenient vapor pressure for MOCVD 

containing compounds and alloys by MOCVD, it is not 
temperature growth due to the low decomposition rate at temperatures of 500oC and below [10]. In additions, high carbon 

contaminations levels are reported due to the CH3 radicals produced [11]. In this regard, significant efforts have been devoted to developing new Sb 
precursors during the last several years. Trisdimethylaminoantimony (TDMASb)[12] has been used for the growth of Sb containing compounds by MOCVD 

650oC. The layer grown using this precursor showed good crystalline quality with no serious impurity contamination. 

Similar to the results of Cerng [7] using AsH3 (or TMAs) and TMSb, and Shin [6] using TBAs and TBDMSb, 
the input V/III ratio and growth temperature are critical factors for obtaining compositions inside the miscibility gap without phase separation when 
using TDMAAs and TDMASb. Using a V/III ratio of unity, a nearly random mixture of As and Sb atoms can apparently be trapped in the solid by the next 
layer of GaAsSb deposited the atoms simply do not have time to rearrange into a two phase mixture before they are immobilized by being covered over 

650oC. The layer grown using this precursor showed good crystalline quality with no serious impurity contamination. 
450oC) [13], So with using these metalorganic source one can decrease the growth 

temperature. With the lower growth temperatures one can minimize both interdiffusion between layers and incorporporation  of native defects foreign 
impurities during growth [12]. Decomposition products of these precursors are As or Sb, reactive amino groups like N(CH3)2, aziridine (HN(CH2)2) and 
atomic hydrogen [8]. Highly reactive amino groups react with other reactive hydrocarbons (from i.e.  TMGa, or  TEGa) forming volatile molecules and 
significantly reduce the amount of incorporated carbon impurities in GaAsSb layer [14]. To the best of our knowledge, there are no reports on the growth 
of GaAsSb using group V sources TDMASb and TDMAAs. In this paper,  the MOCVD growth of metastable GaAsSb alloy using these sources with the 
conventional group III sources, TMGa is reported. Good morphology layers with compositions inside the region of solid immiscibility were obtained. 

phase composition. For values of input  V/III ratio approximately 

V reactans in order to minimize possible parasitic reactions. TMGa, TDMAAs and TDMASb held in temperature
28oC, respectively, were the precursors. Exactly (100) semi
for Hall effect measurements. The V/III ratio was varied between 1 and 5. The growth temperature was adjusted to explore the 

ince the first organometalic 
compositions inside the 

for Hall effect measurements. The V/III ratio was varied between 1 and 5. The growth temperature was adjusted to explore the 
morphology at each V/III ratio (between 500 and 600oC). The composition of the vapor phase input was adjusted with equation X
[TDMASb]/([TDMAAs + TDMASb])
The substrates were first degreased by boiling in trichloroethylene (TCE), then cleaned by ultrasonic vibration in acetone an
for 5 minutes, then chemically etched using  a mixed solution of sulphuric acid, hydrogen peroxide, and deionized water (H2SO
3 : 1 : 1) for 2 min. Finally the substrates were rinsed in DI
reactor. In order to eliminate carbon-oxygen bonding onto the substrate was performed thermal cleaning (650oC) for 15 min. After
was raised to the final growth temperature, the TMGa, TDMAAs, and TDMASb were introduced into the growth chamber.   
The Sb-solid composition onto GaAsSb layers was determined using X
were examined using Scanning Electron Microscope (SEM).  Room
geometry. Gold (Au) was used to form the four point ohmic contact, which were annealed under nitrogen at 300oC for 2 min. The
varied between 3.2 and 355 mT. 

Fig. 1. Sb distribution 
coefficient for GaAs1-xSbx 
layers grown on GaAs 
substrate


