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1 Microfabrication System Quantum X uhnpe
SONT RN KRR Quantun X shape

Nanoscribe Quantum X shape
Nanoscribe XUNT KM KKK Quantum X shape

2.5 D surface patterning

Including the Core Technologles
WHEFHA

- Dip-In Laser Lithography* (DiLL) ensuring highest possible precision, enabling fabrication
without optical limits on structure height, and allowing flexibility in choice of substrate shape
and material
5 U RS AR SRS A e B e TS, SOSURI L T e b B A R R R 2
MM RS ZE 1 DM R IR T 2 T RO A e (F A AE AU LR T
IR EISRA, TN T LA SRR, M ATERTE R AR RO, 8
WL AR ARG, mEE M E] LA

Dispensing” and Machine Vision™

HEVEAIhRE, MBIHETIIE. AREMIIE, B RN, ClRH SR

* International inteflectua! property rights ere registered, granted or licensed.

Technical Features

ARERE nanoscribe mbH & Co: I{DC;M .
W permanns von-l!nlmho\\ N o
V 763 z.ntg_g,emmn—\.eopo.dsna
- Integrated, long-term stab ngw lasemre center wavelength 780 +5 nm,
average power 2 250 mW www.nanoscs

LR T804 5, THMIIETIF = 250 el CEH MRS

- Dynamic, ultra-precise beam scanner with print field diameter of up to 3500 pm* and linear
scan speeds of up to 1250 m m/s divided by objective magnification*®
HRH AR R, RADRKKAI00 pex, I RKRTIAIZ0 m/s,

Laser lithography system based on Two-Photon Polymerization (2PP) for micro 3D printing and high precision

BFRETREHEA, SHTERKEDTHEN RGN T, ULy RAETERTND T

- Further technologies in the areas of Autofocus®, Angled Stitching®, Shell-and-Scaffold-Printing”.
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- Changeover between diffarent hardware configurations (Print Sets) within < 1 min
01500 M T A B T 0042 ) ) 84 08

- High precision substrate positioning within travel range of 50 x 50 x 20 mm?, for exact
positioning and precise integration of adjacent printing fields with field-to-field beam
positioning accuracy £ 500 nm*

50 x S0 x 20 mm " IT R FIIR AR 1T M {, MB SRS ZME LTI, W
A7 iL500 nm*il F.,

- Two complementary modes (reflection, and fluorescence) for detection of the substrate surface
permitting the use of transparent or opague substrates (precision s 30 nm”)
R I RANMEEINEE, TREBUHEGABYIMNECE K, 2/ Fiones

- Two navigaton cameras for precision positioning of the substrate in the process chamber
BIRSWRERAN, ATERETHMRETRATO

- A process camera for live visualization of the wniting process
G AT I s B A5 H R OIS HIEL

- Industrial-grade form factor (100 x 161 x 176 cm”) with granite base and closed housing
(laser class 1), compliant with Machinery Directive 2006/42EC
T -@HHRERYT (100x161x 176 cm’) , WREMEEROHAINT (REEL
W|E1) . FHlachinery Directive 20067/42/ECH fEbsir

* depends on the selected Prin! Set
R G LI T TAE L e ik F 2 T

Powerful, User-Friendly Software e
2 oscribe G -

—ERENBERERE LT emanevon- ek HEES

'\ﬂ ki Eggensier Lecpeicsndis

- Professional software seamlessly covering the whole workfiow, 7orm, desigmimport toproduction
TUPETHRENGTFAFEFOELTHRR

- DeScnbeX software for import of structure design and preparation of 30 print projects inclucing
intuitive STL slicing wizard, 3D print preview, full control over print parameters and acvanced
parameter sweep functions (compatible with Windows. 10 perpetual licenses inciuded)
DeScribeX3ifs i T & ARMLRITRA R NIAHH, QEATRNSTLYNAS. IDRTRE.
RIE#HNSERMORRSURENE (GWindowsRE: EHE10PKAFTE)

- Simpie, intultive operation via the integrated, touch screen control pane! (prepanng, starting

7,\,



and m;nrlonng of the printing process. Prinf Sef ch;';e‘ :y;lem r;onf»gurabon, célilbfafm‘ elc )
BRI I b TR, PO o . KRR IR [ TR R Y
P, REENR. EARY

- nanoConnectX* software replicates the touch screen funclionalities on a PC for remote monitoring
and control of the Quantum X shape from outside of the lab or clean room area (compatible with |
Windows, 10 perpetual licenses included)
nanoConnectX* §5 047 AHURY b SRR I IhRE, VIO M 950 R BRIk B R A L 2 Wi 1 1 12
Quantum X Shape « 5Windows % %8, {03510 A 2 ¥ a] )

- 2417 production through storage and queueing of prepared print projects on Guarntum X shape [
(print project list remotely accessible®)
TRTTER CLEDID DA AL & U3 0 0 T PR AT 24 Ry O 00 B B % T S B ) |

Process Quality |
RIFER

- High mechanical and thermal stability through the granite base and pneumatic vibration
damping system
i TER R B MR A B R R e R R e 1t

- Assurance of process repealability and accuracy through automatic calibration of the laser power as well as |
the beam and substrate positioning units with optional Calibration Standard |
MR AR U R AR AR A R L R, GIELENETELE R R [

- Traceability and diagnosis of the fabrication process due to automatic capturing and
recording of metadata

T HEh AR BT, B0 Tl I AT IR R i

- Ultre-fast real-time hardware for pinpoint control of focus position and laser power with
a voxel modulation rate of 1000 kHz
e e et HT WA R E R, R EYF 531000 kHz

W& Co. KOG I
scribe 6MRH S T e
Accessories £7 ﬁ:?:ann—Jm-'r*t"‘"{g';-c,-\a-e.\ f
Yol e -1pn-LecPet |
B LN et 1
g Germany om |
w“.,,_naﬂos‘-"be"'
- Substrate holder set "Lab” for standardized glass and siliconsubstrates®

BFERETHRENFL IR
o wafers with 1" diameter and 0.25/0.5 mm thickness, nofiat |

NN

»




RO RO, 25/0, SRKMIBL, A #e kot

o wafers with 2° diameter and 0 5 mm thickness, with primary fat
Fiamst, RMmoSMMENE, WA % N

o rectangular substrates, size 76 x 26 x 1 mm’

WM, R N76x26% 1 mm!

- Processing accessories 801 including glassware and utilities for substrate preparation
and post-procéssing and subsltrales
ML R RS R o A & 0 2R 4 0] 0 A BRI e )

- Printed and digital user manual in national language as well as English
R R TR R P Fom. Fi b o dox o o e &

- Country-specific power cable and pressured air adaptors
A 190 (%] %6 b o O o 0 0 D Y AU R 8

* the printable area on the substrate corresponds to the above-mentioned travel range
of the slage of 50 x 50 mm*
SR, N ERF TR T LG TRERN: 50 x50 mm?

Services and Warranty
BE%REE

- Installation, commissioning, acceptance test of the machine and user training on site,
including training matenals and travel expenses
VLB, W, S HRAH P BRI EHEE UM R0 B

- Perpetual access to self-support & e-learning platform NanoGuide .
c
KA B A 2 R 4 R4 25NaNOGUige Nanescribe Gmbl 8 £

At Hn-ms_nn.mn-n(-!m : V:.:;?ﬂ
¢ 'ui‘-..ﬂ. Eg{_mstn-n'l.rs,c a5
ar, including;fett system waranty

wowwNAnosCrine -ty

- Service Contract "Complete” for the 1st

(see separate position below)
PireN LFEeneLE)

- Support Plan "Basic” for the 2nd and 3rd year (see separate position below)
W2 RN A XNHE (A TFaf i)

2

Small Feature Print Set (QXSF)
TG ] 3 786 A8 1 0 b0 4L 460

inos

WL



t . Print head SF including high-precision immersion objective from Zeiss (60x, NA 1 4)
# AU S e (60x, NA L)
o Print field diameter 270 pm. working distance 360 ym
t RO BRI RN0 = 270 B, L1E IR 600
o Field-to-field beam positioning accuracy € 500 nm (typical for 200 ym step width)
£ 4% 55 6 1R 2 104 S (A I BT R00nm L CRE RCTR R T A 1 [ ORI R 200°R0CK )
o Lateral voxel size: 200 nm (typical)
RGP HUR EY R e 2000

- Ultra-high resolution photoresin IP-Dip, 50 g
A4 R XCRURY IP-Dip, 50k

- Optimized, ready-to-use print parameter presets for nanoscale 3D printing using 2PP
(requires DeScribeX software)
T M2PPME AN = HE R T e (B f . TR0 T8 M0l (% ¥DeScribeXik
%)

© 3D printing of nano- and microscale structures with full design freedom
ERRKRICTF, RERAHQITEM

o Typical slicing distance 0.1 = 0.8 pm
WA PR M 90. 1-0. 8RCK

- Optimized, ready-to-use print parameter presets for nanoscale 2 50 surface patterning
using 2GL (requires GrayScribeX software)
ALeh. P T2, S R R R 0 LR R S HR (W EeraySeribeX4ilt)
o Ultra-precise structuring of multilevel and continuous topographies (without level
discretization), e.g. for diffractive optical elements (DOE) and related structures

1

HEH N LR REEREN, bX YHEEY .

/".{Z-' HsraTerbrombtt - -

<] Medium Feature Print Set (QXMF) é\ \’ R :
Lo sten-lec

0 P 2 IR £ B TR

FTIATIY

wowwenanoscribecom



Print head MF including high-precision immergion objactive from Zaiss (25x, NA 0 B)
25U A0 (25x, NA O 8)
o print field diameter. 700 pm, working distance 380 pm
BN T8990 = 700 pm. T {1 F0 9380pm
o Field-to-field beam positioning accuracy £ 750 nm (typical for 500 pm stepwidth)
Fe G RTM X f) W 4

R IRI T L TR0NmMELF R ) R ) W A B O M Y SR E00T
o Lateral voxe! size 600 nm (typical)
YR e MO R 600nm

- High resolution photoresin IP-S, 50 g
R4 RO I IP-S,50g

- Optimized, ready-to-use pnnt parameter presets for microscale 30 printing using 2PP
(requires DeScribeX software)
AFM2PPRI ML =m0 Lo idn). RErmLIENAE (F B DeScribex
)
o 3D printing of microscale structures with full design freedom
TR F, eMB =0t om
o Typical slicing distance 0.5 - 3 ym
R I W R R W 030.5-3%0%

- Optimized, ready-to-use print parameter presets for microscale 2.5D surface patterning
using 2GL (requires GrayScribeX software)
(R1ee, B ey v AT 2 50 L M R N T B M H (% B GrayScribeX {1 )
o fabncation of refractive or hybrid (refractive-diffractive) microoptics and related structures
with full design freedom (including aspherical, free-form, sharp comers)
ENINTAEREG. AhEmRAMRENNTFLTBRE YRS B
© Surface roughness: Ra <5 nm (typical)
Z B M FTIAS R LU TR
o Sagittal heights up to 350 pm, without limitation of packing density
PR WML O IAIS0RCK, T EHAE LMY

Large Feature Print Set (QXLF)
B F B R BE Rt U
wrwe AT

78305
many
Gema™ e com

- Print head LF including high-precision immersion objective from Yeiss {10x, NAQ.3)
FEANFUR S (10x, NAQ.3)
o Print field diameter. 1750 pm, working distance 700 ym
B KM A3 @B RO = 1750 pm. T K 700pm
© Field-to-field beam positioning accuracy < 2000 nm (typica! for 1200 pm stepwidth)
£35S R52 ) Fo 5 2 GO I TR 2000nm ELF CRERTEURT F2EY a3 46 (X 08 T 1 B2 1 2004806 )
© Laleral voxel size: 1.2 ym (typical)

26

o0



WRAMMERA, 1, 2pm

- High resolution photoresin IP-Q 509
BAHHE X402 1P-Q, 50

- Optimized, ready-to-use print parameter presete for mesoscale 3D printing using 2PP
(requires DeScribeX software)
AT HIZPPRI A AN o b L&) (R (LEY, Boie e T8 T H (% BDeScribeX i
[ B
© 30 printing of mesoscale structures with full design freedom
TUEMERNY, ReMR-fditOm
o Typlical slicing distance’ 2 - 10 ym
A2 o] F (B #92-1070K

- Optimized, ready-to-use print parameter presets for mesoscale 2 5D surface patterning
using 2GL (requires GrayScribeX software)
AL LAY . BT T 32,640 S5 F 00 M B0 T 00 8 Xl (R M GrayScribeX $1{t )
© Fabrication of refractive microoptics and related structures with full design freedom
(including aspherical, free-form, sharp comers)
FRL P AN (B Y= T sUR IR E SR TR AU i S g 2k
o Surface roughness: Ra < 5 nm (typical)
KEMBHERTEHRLUT
© Sagittal heights up to 700 pm, without limitation of packing density

RN ATETOON M, TEi MM J—

o & C
e CmY al’

Extra Large Feature Print Set (QXXLF)
[Slob A d:ppaie 8 -8

Germ
.

i annNoT T -
ég] »:L«", LEgRErsE peLec?
el s [15F Luinii

bl any

Jnoscrive o

- Print head XLF including Zeiss air objective (5x, NA 0.16)
B A PTHL(5%,. NA0.16)
o Calibrated print field diameter. 3500 pm
RANELRER AR = 3500 pm
© Working distance. 18500 pm
1% 5 H18500pm

- High sensitivity photoresin, 50 ¢
W B s, 50

- Print parameter presets for macroscale 3D printing using 2PP (requires DeScribeX software)

FIF @ 2PPE Sk e 4 0 4 TR T8 80RQ (% % DeScribeX i)
© 3D printing of macroscale structures with full design freedom

.- n

277 = sAa o
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KM FNGrayScribeX

YD, RAMK =/ A

Substrate holder for MatTek dishes with 35 mm and 50 mm diameter
» R I5mm B2 F050mm R 12 HMatTek iR K T

GrayScribeX for 2GL (Non-Commerclal)

- Two-Photon Grayscale Lithography (2GL) for 2 5D surface patterning with excelient
shape accuracy and smooth surfaces at highes! printing speeds
TR AR KFUEA (2GL) INT2.5M kT, fF B My TikMCF R4 et B
E LT Rty ]

- GrayScribeX software for impon of structure design and preparation of 2GL print |
projects including print preview, full control over print parameters and integrated
grayscale process calibration routine
(compatible with Windows; 10 perpetual licenses included)
GraySeribeX {1l T § A it oM £2GLIUTHH, IS, ¥
UL MITMORARKT TR
(SWindows #.77: {2510 A AT ETE)
- Including non-commercial license: the use of Two-Photon Grayscale Lithography is granted for scientific
non-commercial purposes only’
(SRR YA SR TR A E A TESH T, ldH

Lo HG

]

P-Flaz e
Photoresin Dispenser Quantum X edzoidshafen

BERSERE

- Fully automatic application of the ideal amount of photoresist and protection of the |
photoresist from contamination, supporting the reproducibility and cleanliness of the
processes while simplifying handling (compatible with the Medium Feature Print Sef) |
AN HARR, FEORLRTE5%, ATZERNERHAERGERR, B |

BRI R . -d nhnncrri'belimbﬂﬁ(n.KG
e ‘:;.._’ Hmmann-vcnd':_'—r*-:\".:-7[.:{'.'&
\J 25304 Egpensien-Lecpaidsnaten
Germany

Vowiw.Nanoscribe.com
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