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QuantumATK addresses key applications in the semiconductor industry and 
is a core component of the Synopsys Design-Technology Co-Optimization 
flow. QuantumATK offers modeling solutions for critical materials issues in 
advanced semiconductor technology development:

• Exploration of alternative interconnect metals
• Modeling and optimization of metal-semiconductor contacts
• Bandstructure and carrier transport modeling in new channel materials 

within quantized transistor structures
• Exploration and optimization of high-k dielectric and ferroelectric stacks
• /GEJCPKECN�OQFGNKPI�QH�EQNNCRUG�QH�ƒPU�CPF�RKNNCTU
• And many other critical issues

Highlighted Publications with QuantumATK

Theoretical Study on High Frequency 
Graphene|Nanoribbon Heterojunction 
Backward Diode 
Study by Fujitsu Ltd. and Fujitsu 
Laboratories Ltd. | Harada et al., Appl. 
Phys. Expr. 10, 074001 (2017)

Electron Scattering at Interfaces in 
Nanoscale Vertical Interconnects: A 
Combined Experimental and Ab-Initio 
Study 
Study by IBM & GlobalFoundries | 
Lanzillo et al., Appl. Phys. Lett. 112, 
163107 (2018)

First-Principles Investigations of 
TiGe|Ge Interface and Recipes to 
Reduce the Contact Resistance
Study by GlobalFoundries & IBM 
Research | Dixit et al., IEEE Trans. Elec. 
Dev. 64, 3775 (2017)

Oscillatory Behavior of the Tunnel 
Magnetoresistance Due to Thickness 
Variations in Ta|CoFe|MgO Magnetic 
Tunnel Junctions
Study by Imec, PLASMANT and 
Synopsys QuantumATK Team | Sankaran 
et al., Phys. Rev. B 94, 094424 (2016)
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Channel Materials in Nanoscale Geometries1

Workfunction Engineering2

Surface Scattering3

Alternative Interconnect Metals4

Contact Resistance5

Dopant Diffusion/Activation in S/D6

Electron Transport Across 
Cu|Ta(O)|Ru(O)|Cu Interfaces
in Advanced Vertical Interconnects 
Study by IBM Research at Albany 
Nanotech and IBM T.J. Watson Research 
Center | Lanzillo et al., Comp. Mat. Sci. 
158, 398 (2019)
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• Support the screening and    
characterization of metal 
alternatives to Cu and barrier 
materials

• Calculate the mean free path 
and resistivity in metals and 
alloys and evaluate the impact 
of surface and grain boundary 
scattering

• Optimize the composition and 
thickness of diffusion barriers

• Calculate the resistance of the 
interface between interconnect 
and barrier metals

Explore Alternative
Interconnect Metals

Interconnects

• Calculate bandstructures and 
extract band parameters to 
be inserted in TCAD advanced 




