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As a promising candidate channel material for PMOS Soal
mobility enhancement for next generation CMOS ©
technology, GaSb are intensively investigated®. However,
widely application of GaSh materialsisimpeded by many 02
issues, such as high interface state density (Dit).

In this paper, In-situ Ozone post deposition treatment is Yoste )

investigated to improve the performance of GaSb metal- Figure 2. Multi-frequency C-V characteristics of
oxide-semiconductor capacitors (MOSCAPs), especialy M OSCAP with in-situ Ozone post deposition
for reducing the gate leakage current and Dit. It is found treatment for 5 minutes.

that after in-situ Ozone post deposition treatment for 5

minutes, the lowest interface trap density is reduced by

~10%, achieving ~19x10% eV *cm?, and the gate 00000011

leakage current is reduced aswell, which indicates that 00000010 |- e ¥32§ZZS:Z¥

Ozone post deposition treatment is a promising technique 00000009 |- - xg::z:gjx

for improving the performance of GaSb MOS devices. 0.0000008 - -+ Vgate=0.5V

0.0000007 +

The fabrication of GaSh MOSCAPsis as follows. First of § 00000006

al, n-type Te-doped GaSb substrates with a doping ézzzzzzx i

concentration of ~10"cm™® were used. The substrates © 0000003 F

were firstly degreased by sequentially rinsing for 5 0.0000002

minutes each in acetone, ethanol, and isopropanol, and 0.0000001

cleaned by 9% HCI for 1 minute. Then sulfur passivation 0.0000000 L e o

was carried out by immersing the substrates into 15% ftHa)

aqueous (NH4),S solution for 15 minutes at room

temperature. After that, ~5nm Al,O; dielectrics were Figure 3. Typical measured parallel Gy/o versus

deposited by atomic layer deposition (ALD) for 50 cycles, frequency for various gate bias of the M OSCAP with

which is followed by in-situ Ozone post deposition Ozonetreatment for 5 minutes.

treatment for 5 minutes. Finally, Gate contacts ~300nm

thick were formed by e-beam evaporation of Al. Back

metal contacts of Au were also deposited. Control 4.50E4012

samples without Ozone treatment were also fabricated. = Without Ozone treatment
a00Es012 | 4 Ozone treatment for 5 minutes

Figure 1 shows the gate leakage current density of n-type : .

GaSb MOS capacitors with and without the in-situ Ozone 3.50E+012 - t N "

post deposition treatment. The reduction of gate leakage < 4 . "

current density after Ozone treatment indicates that the o S00E2r " -

quality of the Al,O; dielectric isimproved. Figure 2 § 2.50E4012 | A LR

shows the multi-frequency C-V characteristics of the 4 Lot

MOSCAP with in-situ Ozone post deposition treatment 2.00E+012 - Al

for 5 minutes. Figure 3 shows the typical measured

parallel Gy/w versus frequency for various gate bias of the 1S0E012 L—— b ——

MQOSCAP with in-situ Ozone treatment for 5 minutes.

The Dit distribution is extracted using the conductance

method?, asis shown in Figure 4. Figure 4. Interfacetrap density (Dit) distribution

extracted by conduction technique. Dit isreduced
after Ozone post-deposition treatment.
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Figure 1. Gate leakage current density of MOSCAPs
with and without Ozone treatment.



