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Atomic layer deposition is, due to its inherent separation of reactions, uniquely suitable for 

adaptation into a 3D printer. In fact, the concept of spatial atomic layer deposition, which 

can be considered as a precursor for 3D atomic layer printing, goes all the way back to 1974.1 

Despite the many challenges of creation and miniaturization of spatial ALD reactors, atomic 

layer 3D printing was successfully proved as a concept recently.2,3  

The Atomic Layer 3D printer, by its nature of exploiting a physical precursor/reactant 

separation, is in sharp contrast to Area Selective ALD4,5 which exploits a chemical reaction 

to achieve localization. Therefore, no pre-patterning or tricks are needed for spatial Atomic 

Layer 3D printing to produce localized deposition. However, the cost of achieving 

localization via spatial separation is the difficulty in design and manufacture of 

micronozzles, which the Area Selective ALD does not need to struggle with. This inherent 

spatial separation, agnostic of the ALD chemistry used, or the substrate, allows to explore 

and use techniques normally associated with fused filament printing or plotting, such as 

sacrificial layer deposition or rastering.  

  Rasterization is a traditional technique from printing and engraving, where the 

picture is broken down into line and then “rastered”. Its use so far for nanostructuring has 

been limited, however using Atomic Layer 3D printing allows us to explore the creation if 

nanostructures by rastering. Furthermore, there are unique effects created by the nozzle 

geometry of Atomic Layer 3D printing, that can be exploited in rastering, which for example 

results in the ability to controllably print gradients. 

 In this study, we use the Atomic Layer 3D printer to manufacture rastered structures, 

from simple structure of 2 lines overlapping with various overlaps, to rastered squares in of 

various complexity, to a set of concentric circles with a 600 nm line overlaps. To show that 

the technique is not materially dependent rasters were performed both in TiO2 and Pt. We 

demonstrate that we can control both the pattern, to the resolution of the kinematic 

apparatus, and the aspect ratio with ALD resolution. 
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Fig 1. General description of Atomic Layer Rastering, via overlapping of printed ALD lines. 

a) demonstrates a simple approach where lines are stacked in a single direction. b) 

demonstrates 2 patterns from A stacked upon each other. c) shows a simplified cross 

section of a rastered pattern 

 

Fig 2. Simple 1 axis overlap of TiO2, where 400 wide ALD lines were stacked upon each 

other with 50 steps from line to line. Furthermore, a gradient is imposed onto the 

structure from top to bottom. 

 


