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Motivation

Superior electron transport properties in InGaAs channel
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Si/lll-V Integration

UC Berkeley [K. Takei, APL 2013] U Tokyo [S. Kim, IEDM 2013]
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Substrate Fabrication

Following Czornomaz, IEDM 2012
1. MBE growth
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Substrate Fabrication
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Device Fabrication

Following Lin, IEDM 2013

1. Ohmic/Oxide deposition 2. Gate opening, 3. 3-step gate recess,
Mesa isolation Damage anneal
4. Gate oxide ALD 5. Gate metal 6. Pad formation
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Final Device Structure

« Gate dielectric HfO,=3.5 nm, EOT=0.7 nm
* Intrinsic channel In,,Ga, ;As= 8 nm
« BOXAILO;=30nm



TEM Cross Sections
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Characteristics of Lg = 70 nm MOSFETs
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Impact of Back Bias
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Impact of Back Bias
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Impact of Back Bias on V,and R4
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Impact of Back Bias
on Subthreshold Swing

Poisson-Schrodinger simulation
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Impact of Back Bias
on DIBL

TCAD simulation of space charge
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CV and Mobility
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e Low frequency dispersion, CET~ 2 nm
« Lower mobility for negative V,
— Confinement increases
» Front gate leakage < 10° Alcm? at V=1V 15



Benchmarking of S, DIBL and Mobility
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Conclusions

Demonstrated self-aligned In, .Ga, ;As MOSFETS
on IlI-V-O-I on p-type silicon substrate

Promising performance, need to lower R4

Back gate bias allows wide tunability of device
characteristics
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