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Fig. 1 Process �ow for creating both submaster and working replica templates for patterned media.

with this mark are comparable to the baseline fused silica
align marks.

2 Mask Details
2.1 Mask Form Factor
The 6025 master mask form factor allows mask shops to use
the identical tooling currently used for resist coating, writ-
ing, patterning pattern transfer, metrology, inspection, and
repair. Unlike standard photomasks which required the ma-
jority of the mask surface to achieve a 4× reduction, imprint
replication is a 1:1 patterning process and only requires the
very middle of the mask for patterning the features within a
Þeld. The additional space around the periphery of the device
patterns is used for registration marks in order to align the
pattern to the mesa on the replica mask blank.

The replica mask also has a 6025 form factor, but addi-
tionally includes a raised pedestal or mesa (see Fig.2.). This
mesa later becomes the patterned area of the replica mask.

This design was chosen speciÞcally to eliminate the defects
added to the mask by forming the mesa after the pattern
transfer of the Þne features on the mesa. As a result, we can
take advantage of the imprint blank infrastructure that has
already demonstrated an imprint mask blank defectivity of
only 0.04/cm2.8

2.2 Mask Replication Tooling and Processing
The MR5000 is an imprint tool designed speciÞcally for
semiconductor mask replication. The tool accepts a stan-
dard 6025 mask form factor and prints Þeld sizes ranging
from a minimum of 13 mm× 13 mm to a maximum of
26 mm × 33 mm. Throughput is 4 masks/h, and residual
layer thickness uniformity (RLTU) and the added critical di-
mension uniformity error are speciÞed as 5 nm and 0.3 nm,
3σ , respectively. The added image placement error is speci-
Þed at 5 nm, 3σ , and the tool operates within an ISO Class 2
environment.

Standard Cr quartz fabStandard Cr quartz fabbbMaster top down viewMaster to replica registration marks

MasterMaster

Replica

(a) (b)

Fig. 2 (a) A schematic of the process used to align the master mask to the replica mask blank. Registration marks outside of the active �eld aid
in the alignment of the �eld to the mesa on the replica. (b) Schematic illustration of the patterned master mask.
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