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Current intensity profile
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Gaussian distribution

@ Electron source ¥ Electron source

15t shaping aperture

Lens

v’ Scan with focused beam

=) High resolution

v’ Suitable for nanofabrication
=) Prototyping, R&D, etc.

2"d shaping aperture

Size: a few nm \":‘;ﬁ Size: tens of nm~a few pm

v’ Expose large area with single shots
=) High throughput

v Mainly for production use
=) especially for mask making
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Electron Beam Lithography

l Mask Making

EB Direct Writing
(Maskless lithography)

1x Mask

(with Spot Beam)
5x, 4x Mask(Reticle)

g-line(A=436nm)

| Mask i-line(A=365nm)
Light KrF(A=248nm)
l Photolithography ArF(A=193nm)
Mask

Lens

Wafer Wafer

Easy to modify For high-volume Wafer
design of pattern production
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LXK :HSQ (30~35nm)
DLEEE : 100kV
E— /AR : 500pA

Courtesy of Cornell NanoScale Science and Technology Facility
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200kV
@ JBX-8100FS(G3)

100kV
@ JBX-8100FS
@® IBX-9500FS
JBX-6300FS
JBX-8100FS
1998
JBX-9300FS

SORY @ JBX-6000FS i
JBX-5FE u |
@ JBX-5DII JBX-9500FS
@ JBX-5D
30kV IBX-5A JEBX-2B :
JEBX-2B (JEOL first commercial EBL product) —

JEBX-2A (First JEOL EBL)

Started EBL development
1965: Dr. Gordon Moore published Moore’s law
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JBX-8100FS(G3)
200kV model

Electron source
Beam Shape

Accelerating voltage

Beam size (min.)
Beam current

Field size (max.)

Substrate size

Minimum line width

Field stitching accuracy

Overlay accuracy

ZrO/W TFE
Spot (Gaussian) beam

200kV / 130kV* / 100kV / 50kV* /
25kV* (*Option)

1.3 nm (theoretical)
50 pA to 200 nA

500 pm-
(200kV, 4th Lens mode)

Wafer: Up to 200mm
Mask: Up to 6 inch

<9nm (200kV, 4th Lens mode)
< 6nm (200kV, 5t Lens mode)

+18nm (200kV, 4t Lens mode)
+8nm (200kV, 5t Lens mode)

+18nm (200kV, 4t Lens mode)
£8nm (200kV, 5t Lens mode)
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Top Left

500um 6.4 nm

Bottom Left

Uit

Pattern:
Design:
Pitch:
Tool:
Acceleration:
Field size:
A Exposure dose:

: : - Substrate:
64 nm Developer:
Rinse:
Development:
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Field center

500pm

6.7 nm

Horizontal lines [1]
1nm

40 nm
JBX-8100FS

200 kv

500 pm x 500 pm
13000 pC/cm?
Bare Si wafer
MIBK:IPA=1:1
MIBK:IPA = 89:11
5°C

Top Riéht

6.3 nm

Bottom Right

6.3 nm

[1] Images were obtained with 90 degree
scan rotation in SEM.
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