5007

A Comparison of Deep Level Effects on the DC Characteristics of
| nXGal_XP” no_zoea)_goAgGaAS and AI0,24G80,76AS/I %_20630_80A5/G3AS ngh
Electron Mohility Transistors Grown by Solid Source MBE

SF. Yoon*, K.H. Yip, H.Q. Zheng and B.P. Gay
School of Electrical and Electronic Engineering (Block SL)
Nanyang Technological University
Nanyang Avenue, Sngapore 639798
Absract

Deep Levd Trandent Spectroscopy (DLTS) has been used to characterise the deep levels
in IkGa-xP/Ing 20Gap s0)AYGaAs (0.40£ x £0.48) pseudomorphic high dectron mohility
tranagtor (PHEMT) grown by solid source molecular beam epitaxy (SSMBE) usng a
vaved phosphorus cracker cdl. Three diffeeent pHEMT devices were invedtigated,
namdy; one with dngle InGaP barier layer, double InGaP barier layers and Srained
InGaP barier layer. Only one dectron trap in the InGaP barier layer was detected in
eech of the devices. The activation energy of the dectron trgp is 0.3%V for the sngle
barrier layer device, 0.40eV for the double barier layer device and 0.57eV for the
strained barrier layer device. The trgp concentration is 7.22x10%cmi®, 2.38x10%°cmi® and
5.02x10%°%cm?® for these devices respectively. The current-voltage (I-V) characteristics
and transconductance of the devices were measured at 300K, 77K and 30K. The drain
sauration current of the devices becomes amdler due to the cariers being captured by
the defects, and the transconductance becomes higher due to an increese in carier
mohbility in the channd as the temperature was lowered from 300 to 30K. All devices did
not show any callgose in the 1-V characteridic or perdstent photoconductivity (PPC) at
low temperature, suggesting that the trgp in the InGaP layer does not have DX centre-like
characterigic. A comparison was made with Alp 24Gay 76A 1y 20Gay.s0AFGaASs pHEMTs
grown by SSMBE. Only one dectron trgp with activation energy of 0.49 eV was detected
in the Alp24Gap 76AS layer of the Alp 24Gay 76AF 1N 20Gay s0AFGaAs pHEMT. The trap
concentration is 1.72 x 107°cm>. Drain current collapse a temperature below 77K a low
dan bias and peagdent photoconductivity effect was evident in the
Alo.24Gan.76ASI.20Gan.s0AFGaAs pHEMT, dealy indicating the presence of DX
centersin the Alp 24Gay 76AS layers.
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