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Abstract: In this paper, thermal stability of palladium germanide (Pd germanide) is analyzed for high
performance Schottky barrier germanium metal oxide semiconductor field effect transistors (SB
Ge-MOSFETSs). Pd germanide Schottky barrier diodes were fabricated on n-type Ge-on-Si substrates and
the formed Pd germanide shows thermal immunity up to 450°C. The barrier height of Pd germanide is
also characterized using two methods. It is shown that Pd germanide contact has electron Schottky barrier
height of 0.569~0.631 eV and work function of 4.699~4.761 eV, respectively. Pd germanide is promising
for the nanoscale Schottky barrier Ge channel MOSFETs.
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Fig. 1. Key process flow for experiment.
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Fig. 2. Cross sectional HR FETEM image of Pd germanide
formed by RTP at 400C for 30 seconds.

19 32 post-germanidation annealing <=%°f u}
2 Pd germanide®] WA ®WIE el Aoluh
Post-germanidation annealingS 3%t germanide®



A7 A A &

100

3] =EA,

A244 A4Z pp. 271-275,

2011 44

~35}

- —O— After N, annealing /

[

o |

yd ]
~15f c)//C)—-C) 1

0 ' ' ' ' '
Ref. 400 450 500 550

Temperature("C)

Fig. 3. Sheet resistance of Pd germanide as a function
of annealing temperature.

Fig. 4. Cross sectional FESEM images of Pd germanide
with a post germanidation annealing. (a) 400C for 30
min, (b) 450C for 30 min, (c) 500°C for 30 min, and (d)
550C for 30 min.
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(b) junction capacitance
Schottky diodes as a

function of reverse bias with a RTP temperature of 400C.
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Fig. 6. Extracted electron barrier height and work
function of Pd germanide Schottky diodes with a split of
diode diameter.
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