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Abstract: 

Atomic Layer Deposition (ALD) offers possibility of achieving atomically thin films of materials, adding 

significant contribution to the scaling down of device dimensions for various technology nodes. This talk 

describes mainly two technologies where ALD could play crucial roles: firstly, the deposition of very thin 

dielectric high-k materials for high-density capacitor applications and thin film transistors, and secondly, 

the scaling effects in Resistive Random Access Memory (RRAM) technology. Though ALD is a low-

temperature process compared to normal chemical vapor deposition (CVD), the thermodynamics of its 

film growth mechanism can cause phase segregations when ternary oxides are deposited. This aspect is 

examined using LaxZr1-xOy as an example. This phase segregation is found to enhance the performance of 

high-k dielectrics, achieving dielectric strengths larger than the empirical maximum value. On the other 

hand, the thickness scaling limits in RRAM technology could be studied using ultra-thin ZnO films 

deposited using ALD. ZnO thin films as thin as 1 nm could be deposited using ALD, and the performance 

of the device is observed to be limited by electron tunneling through the layer. 
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