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Breakthrough
Performance

Large-Area, High-Resolution,
High-Throughput Lithography and
Photoablation System Technology

In the manufacturing of numerous electronic products, such as flat-panel displays (FPDs), printed circuit
boards (PCBs), microelectromechanical systems (MEMS), and integrated optoelectronic circuits, it is necessary
to fabricate millions of microscopic structures on a single large substrate.  One of the most critical equipment
requirements in these applications is a large-area patterning system that can provide the required resolution
over the entire substrate with high processing throughput.  Anvik Corporation has developed a class of novel
projection patterning systems whose performance exceeds such demanding requirements.  No other exposure
systems currently exist that meet all the desired performance criteria satisfactorily.

The Anvik patterning systems provide both high-throughput resist lithography and dielectric photoetching
for production of large-format electronic modules on rigid as well as flexible substrates.  The proven technology
combines high resolution with large-area imaging capability, eliminating the limitations of other lithography
tools, including contact and proximity tools, conventional projection systems, steppers and scanners, and
direct-write machines.  Further, the Anvik systems are highly modular, providing equipment upgradability as
well as choice of user-specified system configurations.  These features are achieved with a novel seamless
scanning technique and opto-mechanical system configurations that provide both high optical and scanning
efficiencies, delivering patterning throughputs as high as 6 sq. ft./min.  Anvik now offers production systems
with lithographic resolution ranging from 25 µm (0.001 inch) to less than 1 µm (0.00004 inch) and via-etching
capability from 100 µm (0.004 inch) down to 10 µm (0.0004 inch) diameter vias, deliverable on discrete
substrates of sizes up to 610 x 915 mm (24 x 36 inch), as well as on roll-fed flexible substrates of various widths.

Anvik’s new patterning system technology1-3 is illustrated in Fig. 1.  The substrate and mask are mounted
on a single planar stage which is capable of moving in both x- and y-directions.  The illumination system has
an emission plane in the shape of a hexagon, which is imaged by a condenser at the mask.  A 1:1 projection
lens images the illuminated hexagonal pattern on the mask on to the substrate.  The single planar stage causes
the mask and the substrate to scan in unison along the x-axis across their respective illumination regions to
traverse the substrate length.  The stage then moves along y by an effective scan width (w in Fig. 2).  Now the
substrate and mask are again scanned along x as before, after which they are laterally moved along y, and the
process is repeated until the entire substrate is exposed.  The complementary overlap between adjacent
hexagonal scans produces a totally seamless and uniform exposure on the whole substrate.
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Figure 1.  A schematic illustration of Anvik’s large-area, high-resolution, high-throughput patterning system.
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Figure 2 illustrates the seamless scanning mechanism
in more detail.  The regular hexagons 36 and 38 represent
the illuminated regions on the substrate for scans 1 and 2.
The y-movement of the substrate after each x-scan is
given by w = 1.5 lh, where lh is the length of each side of
the hexagon.  In scan 1, the region swept by the rectangular
portion b-g-h-c of hexagon 36 is not overlapped by any
portion of scan 2. However, the region swept by the
triangular segment a-b-c of hexagon 36 in scan 1 is
re-swept in scan 2 by the triangular segment
d-e-f of hexagon 38.  When the doses from these triangular
segments are integrated, the cumulative exposure dose
anywhere in the overlapping region is the same as in the
non-overlapping regions, thus producing a seamless,
uniform exposure over the whole substrate.

The seamlessness of the cumulative dose received by the substrate is further clarified with the help of
Fig. 3.  Since the exposure in each scan is carried out with an illumination beam of hexagonal cross-section,
the integrated dose delivered by each scan has a trapezoidal profile in the lateral (y) direction.  The partial
overlap between adjacent trapezoidal profiles is so arranged that they intersect at the mid-point of their tapering
sections.  As shown in Fig. 3, this results in a cumulative dose profile from all scans that is totally seamless.
In other words, the exposure of the entire substrate is completely free of stitching errors.

Thus, the Anvik system approach makes it possible to obtain the desired resolution by selecting a projection
lens of a suitable numerical aperture, and deliver that resolution over very large substrate areas efficiently by
the technique of hexagonal seamless scanning.  Note also that, since the mask and substrate are mounted
rigidly on a single planar stage, issues concerning relative mask-substrate movements during imaging are
eliminated.  Another key advantage of the Anvik system that is significant with respect to cost-of-ownership
comparisons is its elegant, modular design — the main subsystems, including the illumination module, the
imaging module and the stage module, are integrated in a mutually non-interfering manner.  This important and
unique feature permits not only choice of different user-specified system configurations, but also future
upgradability of the system as products migrate from one generation to the next.  The Anvik system is the
cost-effective solution for large-area, high-resolution lithography.

References

1. K. Jain, M. Zemel and M. Klosner, Large-Area, High-Resolution Lithography and Photoablation Systems for
Microelectronics and Optoelectronics Fabrication, Proc. IEEE, Vol. 90(10), 1681(2002), invited paper.

2. K. Jain, Scan and Repeat High Resolution Lithography System, U.S. Pat. 4,924,257, May 8, 1990.

3. K. Jain, Large-Area, High-Throughput, High-Resolution Projection Imaging System, U.S. Pat. 5,285,236, Feb. 8, 1994.

Anvik Corporation
6 Skyline Drive, Hawthorne, NY 10532
Ph: 914-345-2442;  Fax: 914-345-2452

Scan 1

Scan 2

Scan 3

b

g h

c

f

k

e

n

d
lh

36

38

w

w

a

x

y

Cumulative
Integrated 
Dose

w

w

w

Integrated Dose
From Scan 1

Integrated Dose
From Scan 2

Integrated Dose
From Scan 3

Fig. 3.   Seamless stitching of hexagonal scans.

Figure 2.  Anvik’s highly
efficient, seamless  scan and
repeat exposure technique
employing complementary
hexagonal illumination.




