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SEM HV: 5.0 kv wo:g.00mm | LYRA3 TESCAN SEM HV: 5.0 kV WD: 9.01 mm
View field: 8.00 ym Det: SE View field: 23.0 pm Det: SE 5pm
Performance in nanospace Performance in nanospac:

SEMHV: 2.0 kV WD: 7.62 mm | MIRA3 TESCAN] SEM HV: 2.0 kV WD: 7.63 mm
View field: 76.0 pm Det: SE 20 pm View field: 100.0 ym Det: SE
Hivac SM: RESOLUTION HiVac SM: RESOLUTION
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EBL - PREFACE

. pattern transfer to the resist via controlled electron beam deflection

TYPE OF THE RESIST

= Negative resist — HSQ, ma-N, NANO™ SU-8 series

£ Positive resist — PMMA, ma-P, CSAR — new type, ZEP, GL..

ELECTRON INTERACTION WITH THE RESIST e

POSITIVE




TESCAN Sales Representatives Meeting 2015 { TESCAN ORSAY HOLDING

EXCELLENCE IN SCIENTIFIC INSTRUMENTATION

TYPICAL LITHOGRAPHIC PROCESS SEQUENCE

495PMMA C Resists

.== Resist prepa ration (ultrasonic bath, hot plate, spin coater, substrate, resist) Solids: 2% - 6% in Chlorobenzene

10000

.« Electron beam exposure -
.if Resist development (MIBK:IPA, IPA:H,0) e
«f Cr, Ti and Au deposition s & .

.2 Lift-off (using the acetone or oxygen plasma) // \\
T o

CHUCK rl”s
!

®
o o ..Ti.. ® Au
H W il g 4
Substrate 4 [ mp = = =l
Spin coating E-beam writing Development Cr or Ti deposition Au deposition Lift-off
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APPLICATIONS

- Integrated circuits — low volume production in semiconductor industry
«¢ Mask fabrication for optical lithography
£ Optics, photonic, spintronics

.t Tool for nanotechnology — laboratory prototyping
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EBL PACKAGE

.« Complete solution for EBL - provides the best price performance

ratio when compared to competitors” solutions 2014 - 14 pcs

- [Body, soukoli, soustiedna kola]

.« DrawBeam Advanced software tools BaOE

. DrawBeam Offline licence

.t Electrostatic Beam Blanker

2213, 18.74 pm
2472 pm
2472 pm
0.0 i

.22 LithoBox

.t User manual

Faraday cup

Gold standard

Si chip with PMMA
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Praject settings |£| ..

WHAT IS NEW IN DRAWBEAM ey ——

Write field size 200,00 pm

Fields layout
(71 Single field

£ Equidistant write field o Pt st =i

B ' DrawBeam Process

@ Equidistant fields

Settings
n . . . 1 Field count 1T Bx1 B Layer Smaller contacts 5x5 EELIN ~
M g of the obj - - e e T
[ | | ] |rr0r|n O t e 0 eCtS — Distance X 500.00 pm Basic seftings |PEC [ Pattemn al\gnmemi
BEZGER D0 Hm Preset IAduaI SEM settings
u Origin Top leftfield - :
-2 DrawBeam Process Panel o DI
5 £ Spot size 51.39 nm
u Dx 10 o Material Default material
. . . Iy pm
= Manual Pattern alignment - single field
Cancel I I Ok 200.00 pCicm® 832.40ps 22718 nm
Pattern alignment M-}
Global alignment (UV coordinate system) Start

[] Active After finish l— -
>

Zleveling e
[] Active Adijust Time (remaining / total) 0210
[
l Fine alignment - alignment marks l
I
g
r ~
Pattern fine alignment [ & |
Layer with alignment marks: % 7
Drift correction 2 v‘

Pattern shift ' I

Cancel Start
! | | stat |
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FAQ

«£ Resolution of our EBL system
£ the same as resolution as our competitors

£ depends on the type of the resist and its thickness

D3 =21.16 nm
D6 = 476.69 nm

.= condition which will be used

D1=19.99 nm

£ with PMMA resist - structure approximately 20 nm

D7 = 475.83 nm

and structure 40 nm after lift-off

D4 =19.79 nm

«+f Acurracy of the stage — standard + 2 um (being improved) P — -

== Minimum, maximum write field size

.z the same as SEM view field
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FAQ

-« Drift specifications of beams — there is combined stage +
beam drift — it is hard to asses exact numbers, depends
on ambient temperature, time for SEM stabilization

.«# Accuracy of Stitching — it depends on the distortion of
the write field (1 % from write field) and accuracy of the stage

SEM HV: 5.0 kV WD: 9.01 mm LYRA3 T SEM HV: 20,0 kV WO: 5.65 mm

View field: 16.0 ym Det: SE 2 View fieid: 11.0 ym Det: SE
HiVec SM: RESOLUTION



