Single-nm-resolution Gate Fabrication for Top-Gated Quantum Dot Qubits

J.H.G. Owen et al.

~ Layer9 " Layer 10

EHT= 500 kV P
WD= 42mm Signal A ‘I”LOHC ?:laiél;gi?ﬂ ZEISS
Mag = 330.00K X Photo No. = 33689 ime :12:

fe ik

i 4oy

k(3,84 iy ﬁégnm)

\ Al

b4 4

Figure 1. (a): Gate-defined Quantum Dot qubit fabricated using e-beam lithography. Plunger gates are shown in
green, barrier gates in purple. (b): Due to imprecision in the e-beam lithography, the two sets of gates are patterned
in two layers, 9 & 10. (c): Result vs. the pattern for layer 9 shows the imprecision in the gate dimensions using e-
beam lithography. (d): With HDL, by contrast, we can write the patterns for both layers 9&10 in one step. (e): The
HDL gate patterns have much higher precision, with gaps of 4 nm or less 160 nm long, and errors of 1 nm or less.

(f): Test nanoimprint template after AS-ALD and RIE. A gap of 6.3 nm for a 57 nm high structure was fabricated,
but some edge precision has been lost.



