Electron Beam Mask Writer EBM-8000P for High throughput

Tomohiro lijima, Satoshi Nakahashi, Ryo likubo,Takahiro Honbu, Shinsuke Nishimura, Syoji Mori, Hirohiko Honda,
Tsuyoshi Yamashita, Tetsurou Nishiyama, Osamu Kawami, Takao Tamura, Kenji Ohtoshi and Hirokazu Yamada.

What is an Electron Beam-Mask Writer? Key for High Throughput Mask Writing Throughput (EBM-8000P/M)
Writing time oc Shot cycle x Number of shots "T“;';'tt':ftf;f: (i;“’e";“:p";:‘e):o':insitv
s lectron Beam source :
. . bl?,n s EB-Mask Writer a7 (DA +1s) x N EBM-6000  : 70A/cm2, Max beam size 0.8um
y Shot cycle 100-300ns ;: Number of shots (N) | EBM-8000P/H : 400A/cm2, Max beam size 0.35um

Shaping deflector

00 x
Shaping aperture

Suﬂtliﬂg time with Beam expnﬁ__u[e-tim'é"ﬂ};.rith
Beam deflector high-speed [DAC  High Beam current density

-BH—B[}DEIF /M X

EBM-8000P/M: 400A/cm2, Max beam size 0.5um

[ﬂ.Eum 20:00
18:00 |~

16:00
14:00
12:00
10:00 |
8:00
6:00

® EBM-6000
= EBM-8000P/H

Y7
EBM-8000P/M
\XZ.B

1ﬂ5um

LSI pattern
data

Writing Time [H]

The EB-Mask writer is a machine that -0-100ns
directly prints the LSI pattern on the -, _ : _ _ 4:00 |
mask blank with the electron beam. i sEpaties Mask blanks Even if the_numher Df 5I_1::-t5 slightly Increases, high tljmughput 5.00 V
P —— can be achieved by significantly reducing shot cycle time through / —
100 billion small patterns can be written in less than 5 hours. high current density. 0:00 _
(a)HP12.5nm (b)HP25nm (c)HP50nm  (On Wafer size)

EBM-8000P/M can write ~2 times faster than conventional EBM-6000.
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o Not only advanced nodes but also mature nodes such as node 14
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NuFlare’s strategy for EBM-3000P Specification table of EBM-8000P Conclusion
¢ EBM-8000P series are developed to meet mask industry’s strong
demand for N20nm-45nm grade writers, based on state-of-the-art _
technology. o EBM-8000P Is ready for sale.
Current Density (A/cm?) 70 1200 + _
° EBM—BUDSI:IM {znwmala}h h Acceleration Voltage(kV) - e - » 15 tool was already shipped to a customer.
» Designed tor N20nm-45nm lithography _ .
» Current density = 400A/cm?, Max. shot size=500nm Max shot size(um) 0.8 0.35 0.25 g QECE!V.ECI SEVeEla I puthase Orders.
» Write time is 2-3 times faster than EBM-6000, released in 2006 smallest field size(um) 32 10 0.6 3 Q.ecenﬂng man\/ InC|UII‘IES.
EE;EZE[;'{;;{;;': FE ';”;;;Efl'e} ith EBM-6000 Positioning Accuracy » Reasonable pricing with high productivity.
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. Designed for N14nm/16nm lithography 30) » Standard lead-time i1s 12 months ARO.
» Current density = 400A/cm?, Max. shot size=350nm Overlay(nm, 30) 7 4.3 1.8
» Pattern fidelity is compatible with EBM-8000 CD Accuracy*
o Upgradable to EBM-8000P/H from EBM-8000P/M Local uniformity (nm
: : ! 2.5 1.3 1.3
¢ Common platform with EBM-9000 series 30)
» DAC-AMP, data path, mask transfer system and stage Difference (X-Y) 20 1.4 14
(nm,30) ' ' '

NuFlare Technology,Inc.



