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See  More  Than  Be

Leading platform for advanced imaging

The ECLIPSE Ti2 delivers an unparalleled 25mm field of view (FOV) that revolutionizes the way

you see. With this incredible FOV, the Ti2 maximizes the sensor area of large-format CMOS

cameras without making compromises, and significantly improves data throughput.

The Ti2's exceptionally stable, drift-free platform is designed to meet the demands of

super- resolution imaging while its unique hardware- triggering capabilities enhance even

the most challenging, high- speed imaging applications. Furthermore, the Ti2's unique,

intelligent functions guide users through imaging workflows by gathering data from

internal sensors, eliminating the possibility of user errors. In addition, the status of each

sensor is automatically recorded during acquisition, providing quality control for imaging

experiments and enhancing data reproducibility.

In combination with Nikon's powerful acquisition and analysis software, NIS- Elements, the

Ti2 is a total innovation in imaging.
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Manual model with imaging capability for laser applications. Intelligent
features provide interadive guidance tmough imagmg wotkflows and
automatically detect microscüpe status.

Motorized and intelligent model for advan«ed imaging applications.
Cümpatible with PFS, autü correction collar, and extemal phase
contrast system. The base of choice for live-cell imagmg, high<ontent
applications, confocal and super-resolution.
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As research trends evolve towards large-scale, systems-level approaches, there is an increasing demand for
faster data acquisition and higher throughput capabilities. Development of large-format camera sensors
and improvements in the data processing capabilities of PCs have facilitated such research trends. The Ti2,
with its unprecedented 25mm field ofview, providesthe next level ofscalability, enabling researchersto
truly maximize the utility of large-format detectors and future-prooftheir core imaging platform as camera
technologies continue to develop at a rapid pace.

Bright illumination over a wide area
High- power LEDs deliver bright illumination across the Ti2's large
field of view, ensuring clear, consistent results from demanding
applications such as high- magnification DIC. Incorporation of a fly-

eye lens design provides uniform illumination from edge to edge for
quantitative high-speed imaging and seamless tiling of images in
stitching applications.

A compact epi-fluorescence illuminator designed for large FOV
imaging is equipped with a quartz fly-eye lens and provides high
transmittance across a broad spectrum, including UV. Large diameter
fluorescence filters with hard coatings deliver large FOV images with
a high signal- to- noise ratio.

High-power LED illuminator Bullt-in fly-eye leni

Large diameter observation optics
The diameter of the observation light path has been enlarged in
order to achieve a field number of 25 at the imaging port. The
resulting large FOV is capable of capturing approximately double
the area of conventional optics, enabling users to gain maximum
performance from large-format sensors such as CMOS detectors.

Objectives with superior image flatness ensure high quality
mages from edge to edge. Utilizing the maximum potentia
of the OFN25 objective significantly accelerates data
co ecUon.

ll.Il

Enlarged tube lens Imaglng port wlth large 25 field numbtt

Cameras for large-volume data acquisition
The DS- Qi2 high- sensitivity monochrome camera
and DS- Ri2 high- speed color camera are equipped
with large 36.0 x 23.9 mm, 16.25 megapixel
CMOS image sensors, enabling maximum
performance with the Ti2's large 25mm FOV.

Large FOV epi-fl illuminator Large diametet fluoreicence filtet  cubes

Objectives for large FOV imaging

D-SLR camera technology
optlmlzed for mietoicopy

DS-Qi2

Image on page 4
Neuron culture ttained (ot mictotubules (Alexa Fluor 488), captured wlth CFI Plan Apo lambda 60x objective and DS-Qi2 camera.
Conventional FC)V ün top and new Ti2 FOV on bottom
PhOtö Courtesy Of lOSh Rappoport, NikOn Im a ging Centeta N OrthWetteTn Unfü , Sample courteiy of s. Kem til. B . Wang, an d R VaSiari Nörthwestem U tiiV.
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Sample courtesy of S Kemal B Wang and R Vasiar Northweitem  Univ

füper  reholJiiip  imaqi (ONA PAIN?)
CV 1 celli expreiiint) (l tubulin (treen) and TOMM 20 (magenta) captured with CFI Apo
TIRF iOOx Oil üblective

ii 11it.4

Epi fluütescence and external phase contrait  images
PTK 1 cells labeled with GFP alpha tubulin captured with CFI Apü TIRF 1(]üx Oil objective
Photo courteiy of Alexey KhocJaküv Ph D Research Scientiit VI / Ptofesitir Wadiworth
Centet

NAMC image
Müuie embtyüs captuted with CFI S Plan Fluor ELWD NAMC 20x objecfive

Luminescence image
HeLa cells expresiing BRET based calcium indicator protein Nanü lantem (Ca2 )
Sample courtesy of Prof Takeharu Naqai The Institute üf Scientific and Induifüal
Reiearch Oiaka Univeriity



Nikon's high- precision CF160 infinity optics, designed for use with a variety of sophisticated observation
methods, are highly regarded by researchers for their superb optical performance and solid reliability.

Apodized phase contrast
Nikon's unique apodized
phase contrast objectives
with selective amplitude
filters dramatically
increase  contrast  and

reduce  halo artifacts  to

provide detailed high-

definition images.

Apodized phaie plate is ineorporated
in At'C olJectives

DIC (Differential Interference Contrast)
Nikon's highly- regarded DIC optics provide uniformly clear and
detailed images with high resolution and contrast throughout
the magnification range. DIC prisms are individually tailored
for each objective lens to provide the highest-quality DIC
images for every sample.

DIC priimt matched tü individual olJedivei are mounted in the noieplece

Auto Correction Collar (riz-e)
Changes in sample
thickness, cover glass
thickness, refractive
index  distribution  in the

sample, and temperature
can lead to spherical
aberration and image
deterioration. The highest
quality objectives are often

equipped with correction Harmonic drive mechanism f or high-
((iii,3 75 j0 (0(11 pB 4 53 iB f@ ( precision control of correi.ion cüllar
these changes, and precise movemem
positioning of the collar is critical in achieving high resolution,
high contrast images. This new auto correction collar utilizes a
harmonic drive and automatic correction algorithm that enable
users to easily achieve precise collar adjustment to achieve
optimum objective performance every time.

Harmonic drive mechanism for  high-
precision control of corredion cüllar
movement

External phase contrast ('riz-c)

Phase ring

NAMC (Nikon Advanced Modulation Contrast)
This is a plastic-compatible,
high- contrast imaging
technique for unstained,
transparent samples such
as oocytes. NAMC provides
pseudo- three- dimensional
images with a shadow - cast
appearance. The direction
of contrast can be easily
adjusted for each sample.

Epi-fluorescence

NAMC objective lenies contain
rotatable  modulators

The k series objectives, utilizing Nikon's proprietary Nano Crystal
Coat technology, are perfect for demanding, low- signal, multi-
channel fluorescence imaging that requires high transmission
and aberration correction over a wide wavelength range.
Combined with new fluorescence filter cubes that offer improved
fluorescence detection and stray light countermeasures such
as the Noise Terminator, the k series objectives demonstrate
their power in weak signal observations such as single- molecule
imaging and even luminescence- based applications.

Incident light Incident light

Conventional coating Nano Crystal Coat
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Even the slightest change in temperature and vibrations in the imaging environment can greatly impact
focus stability. The Ti2 eliminates focus drift using both static and dynamic measures to enable faithful
visualization of the nanoscopic and microscopic world during long time- lapse experiments.

Mechanically redesigned for ultra-high stability ('riz-e)
In order to improve the focusing stability, both Z-drive and PFS
autofocusing mechanisms have been completely re-designed.
The new Z-focusing mechanism is smaller and positioned
adjacent to the nosepiece to minimize vibrations. It remains
adjacent to the nosepiece even in an expanded (staged- up)
configuratiün, ensuring stability for all applications.

a * ..h
Hlgh stability Z-focuiing mechanism remalns adjacent to
the noiepiece even In expanded configuratlons

The detector portion of the Perfect Focus System (PFS) has been
detached from the nosepiece in order to reduce mechanical
load on the objective nosepiece. This new design also minimizes
heat transfer, which contributes to a more stable imaging
environment. Towards this end, the power consumption of the
Z-drive  motor  has also been reduced.

Combined, these mechanical redesigns result in an ultra- stable
imaging platform, perfectly suited for single- molecule imaging
and super- resolution applications.

PFS meaiuring unit

PFS notepiece

New generation of autofocusing with PFS: Simply perfect ('riz-c)
The newest generation of the PerFect Focus System (PFS)
automatically corrects focus drift caused by temperature
changes and mechanical vibrations that can be caused
by a variety of factors, including the addition of
reagents to the sample and multi-position imaging.

PFS detects and tracks the position of a reference plane
(e.g. coverslip surface in the case of immersion objectives)
in real time to maintain focus. Unique optical- offset
technology allows users to maintain focus at an arbitrary
position offset from the reference plane. The user can
simply focus on the desired plane and then engage PFS.
PFS then automatically and continuously maintains focus
by means of a built-in linear encoder and high-speed
feedback mechanism, providing highly- reliable images
even during long- term, complex imaging tasks.

PFS is compatible with a wide range of applications, from
routine experiments involving plastic culture dishes to single-

molecule imaging and multi- photon imaging. It is also
compatible with a wide range of wavelengths, from ultraviolet
to infrared, meaning it can be used for multi- photon and optical
tweezer applications.

Imagei on page 8
StitChed large Image Of an entiTe 96-We11 plate uiing PFS and a CFI Plan ApO lambda 4X ObjectiVe,
each well contains neuronal cultutes expressing red and gteen fluütescent  proteins.
5amp1e courteiy of leanette  Oiterloh and Steve Fiiikbeiner. Gladstone liiititutes,  uCSF
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It is no longer necessary to memorize complex microscope alignment and operation procedures.
The 1i2 integrates data from sensors to guide you through these steps, eliminating user error and enabling
researchers  to  concentrate  on their  data.  

Continuous display of microscope status ('riz-eiü)
A collection of built- in sensors detects and relays status information
for a variety of components in the microscope. AII of the status
information is recorded in the metadata when you acquire images
with a computer, so you can easily recall acquisition conditions and/or
check for configuration errors.
In addition, a built - in internal camera allows users to view the
back aperture, facilitating confirmation of phase ring alignment
and extinction cross in DIC. It also provides a laser-safe method for
aligning lasers for applications such as TIRF.

Microscope status can be
viewed  on a tablet  and also

determined  based on status

lights on the front of the
microscope, enabling status
determination  in a dark room.

öciii  miöii

Statui lights

Guidance for operational procedures (m-ciü)
The Ti2's A5SiSt Guide function provides
interactive step-by-step guidance for
microscope operation. The AS5iSt Guide
can be viewed on a tablet or PC, and
integrates real time data from built - in
sensors  and an internal  camera.  The A55iSt

Guide is designed to help users through
alignment procedures for both experiment
setup and troubleshooting.

Select an obiervation port

Remove the Bertrand  leris

from the optlcsl path
Move the field diaphragm
image to the center of the
field  of  view

Automatically detect errors (riz-ciü)
The Check Mode allows users to easily confirm, on either
a tablet or PC that all the correct microscope components
are in place for their chosen observation method. This
capability eliminates time and effort normally required for
troubleshooting when the desired observation method is
not achieved. This functionality is particularly advantageous
when multiple users are involved, each with the potential
to make unexpected changes to the microscope settings.
Custom check procedures can also be pre-programmed.

Displays misaligned components
.i . - a
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The Ti2 has been completely redesigned, from the overall body design to the selection and placement of
every button and switch, for the ultimate in user experience. The controls are easy to use even in the dark,
where the majority of imaging experiments are conducted. The Ti2 provides an intuitive and effortless user
interface so researchers can focus on the data and not on microscope control.

Thoughtfully designed layout for microscope control ('riz-tio)
The placement of all of the buttons and switches are based on the type of illumination they control. Buttons that control diascopic
observation are positioned on the left side of the microscope and those that control epi-fluorescence observation are on the right
side. Buttons that control common operations are on the front panel. This use of zoning provides an easy-to- remember layout, a
desirable feature when operating the microscope in a dark room.

LJ

Controls lot  dlascopic observstion Controls  ior  common

opsrstions

Ll

Controls for epi-fluorescence observatlon

0  Shuttle switch (Ti2-E)
Shuttle switches have been incorporated into the
design to control devices such as the fluorescence filter
turret and objective nosepiece. These types of switches
emulate the feel of manually rotating these devices,
for intuitive control. Additional functionality can be
incorporated into these shuttle switches so that a
single switch can operate multiple related devices. For
example, the shuttle switch for the fluorescence filter
turret not only rotates the turret but also opens and
closes the fluorescence shutter when the user presses
the switch. It is also possible to program these switches
to operate a barrier filter wheel and the external phase
contrast  unit.

0Programmable Function button (Ti2- E/A)
Conveniently located Function buttons allow customization of the user
interface. Users can select from more than 10ü functions, including
control of motorized devices such as shutters and even signal output
to external devices via the I/O port for triggered acquisition. Mode
functions, which enable instant changing of observation methods by
storing the settings of each motorized device, can also be assigned to
these  buttons.

@ Focusing knüb (Ti2-E)
A focus acceleration button and a PFS engagement button are
provided adjacent to the focusing knobs. The two buttons are easily
identified by touch because of their different shapes. Focusing speed
is automatically adjusted for the objective in use, enabling stress-free
operation by mamtaining an ideal focusing speed.

In'tuitive control with joystick and tablet (riz-e)
The Ti2 joystick not only controls stage
movement, but the majority of motorized
functions on the microscope, including PFS
activity. It can display XYZ coordinates and the
status of microscope components, providing an
effective means for the user to remotely control
the microscope. Motorized functions of the Ti2
can also be controlled from a tablet, connected
by wireless LAN to the microscope, providing
a versatile graphical interface for microscope
control.

Programmable
Fn buttoni

PFS button

Z-movement

XY-müvement

speed changer
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r\tis Elements

A unified acquisition
and analysis
software platform

Nikon's unified software platform,  NIS-

Elements, provides acquisition control for

basic to advanced imaging systems as well as

powerful analysis tools and stunning display

capabilities NIS- Elements can be streamlined

for  simple, turnkey use and expanded for

fully  customized, complex experiments such

as conditional  workflows  NIS - Elements  also

offers easy- to - use, graphical programming
tools  such as JOBS and lllumination

Sequence for customizing tasks In addition

to Nikon  hardware,  NIS- Elements  controls

devices from a vast array of manufacturers

to enable the highest level of customization.

lllllilllllll Il



Display & Processing
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7System  Diagram
Motorized accessories (with status detection function) Accessories with stfüus detectiori  function
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ISystem  Diagram
Motorized accessories (with status detection function) Accessories witli  statris detectiori  function
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0.14-0.20 i37"C)

x o IEXT PH4-100.I - l - /

SRTIRF 100xOil" C)il 1 <g ü.12 0.13-0.19 (23"C)
0.14-0 20 (37"g

/ o IEXT PH4-t00l - I - !

Q : iecommended loi best ieiults
g:iuitable
@ : püiiible wiih viiible light that hai a lünger wavelength than excitatiün light uted Toi DAPI

EXT: exiemal phaie comtaa modulei
34ü:highttanimit!an«ewith ulttaviületwavelengthtangeülupfö34ünm

Ob1ectivei lotAuto Cottmiün Collat available.
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Specifications

ECLIPSE Ti2-E1Ti2-E{B"T I ECLIPSE Ti2-A I ECLIPSE Ti2-u

Mam body

0ptical iyitem Inlinity-coriected CF16[)

Field numbet" 22 with C-mount, 25 wiih F-mount

Intetmediate Magnllication switching
Manual switching of 1 üx115x (exchangeable Ttom L5xto 2.x)

Statui detection

Bettrand leni Manual in/out, and manual Tocus, Status detection

0utput port

4 Müto+ized poiitions
Eyepie«e X)üo/o, leTt 100%, right 1fü)'/o, eyepie«e 20%/1eff 80'/o
(Ti2-E/B: bottom 100')'ü)

4 Manual poiitions
Eyepiece 1[)ü%, left TOO%, +ight 1ü0%, option (to
eyepiece 2ü%4eTt 80% or eyepiece 2ü%#ight 80'/o)

Can add porti by uie üf back po+t unit and/ot choice oT tube base unit"]

Focusing unit
Motorized diive, Coarse{fine focui changeover, 10mm stmke,
Mimmum incrementi: 0.014m, 0.[)24m (with entodet cünttol) Manual tkive, Coarie{fine focuimg knob. 10mm stroke

Stage up Available"

Tube body

Binocula+ tube Binocular S tube TC-T-TS (Tield numbei 22), Eigonomic ER tube TC-T-ER (lield numbet 22)

Moto+ized eyepiece tube base unit Tot extetnal PH
(T12-T-BP-E)

Camera poit (field numbet 16), Motorized PH tur+et with 4
motonzed poiitioni

Asiiii eyepiece tube baie unit (T12-T-BA) Asiiit camera (lield numbei 22), Statui detection

Eyepieie tube base unit wiih port (T12-T-BC) Camerapütt(fieldnumbet 16) I - Cameta po+t (field numbet 16)

Tranimltted
illumination

Pilla+ Tor i+ansmiited illumination (T12-D-PD) Condenier vettical strüke. 66mm, Ba«kwaid tilting up to 25 degteei. With field diagram and refocusmg me«haniim
2 liltet ilot positiüni (4 liltet position option is alio available with Filtei Slider lor ttansmitted illumination (T12-D-SF))

LED Lamphouse Tüi dia illuminatiün (T12-D-LHLED) High power LED

Precenteted Lamphouie (D-LHILC) iOOW halogen bulb (pie<enteied)

Condeniei

Mütüiized condenier ttnret (T12-C-TC-E) 7 mütoiized püsitions (ß37mm x4, ß39mm x3),
LWD/ELWDICLWD{NAMC condeniet lenies are suppürted

Intelligent condeniei tunet (T12-C-TC-1)
7 manual poiltioni (2137mm X4, ß39mm x3), Status detection, LWDIELWD/CLWD{NAMC
condenser lenses aie suppotted

Condenset tuttet (TC-C-TC) 7 manual poiitiüns (ß37mm x4, ß39mm x3), LWD{ELWD/ClWD/NAMC condeniei lenies are suppüried

ELWD-S condeniei tutret (TE-C) 4 manual positföns, With ELWD condenie+ leni (NA[).3/OD65)

HNA coiideiisei slidei 1T12-C-SCH) 2 manual positlüns (B37mm xi  B39mm x1), HNA diy lenslHNA oil lens aie suppüited

Condensei lens LWD (W D =3[)mm, NA=0.52), ELWD (W.D.=75mm, NA=[) 3), CLWD (W.D.-13mm, NA=0.72), HNA dty (W.D.=5mm,
NA=0.85), HNA oil (W.D.=19mm, NA=L3), NAMC (W.D =44mm, NA=ü.4)

Stage

Mütorized itage (T12-S-SE-E, T12-S-SS-E)
Sttoke X: *57mm, Stroke Y: :h36.5mm, Max diive speed: approx.
25mm/sec, Magnetic sample holder

Stage (TC-S-SR, TC-S-SRF) StTOke X: *57mm, 5t+0ke Y: :b35.5mm, Adjustable StTOke iange (3 leVelS) With adjusting pin, Lüng/middletshoti handle
options available

Gliding stage (TC-S-GS) Stroke ß2ümm

Noiepiece

PeiTect Focus Unit with motorlzed nosepiece Tor Auto
Cone«tiün Collai (T12-N-NDA-P) 5 motorized püsitions, Simple watetpiool stmctuie

Mototized DIC iextuple nüsepiece (T12-N-ND-E)
PerTect Focui Unit wlth moto+lzed nosepieie iT12-N-ND-P)
Perfect Focui Unit wlth mototlzed nosepiece for MP
(T12-N-NDM-P)

6 motoiized positions, Simple wate+prüoT itiu«ture

Intelligent ülC sextuple nosepiece (T12-N-ND-1) 6 manual positions, Status detection, Simple wateipiüoi stiuctute I -
Sextuple noiepiece (T12-N-N),
DIC sextuple nüsepiece (T12-N-ND)

6 manual püiitioni, Simple watetptoof stiuctute

Epi-lilter turiet
Motorized epi filter tunet (T12-F-FLT-E, T12-F-FLTH-E) 6motoiizedpositions, Moto+izedihutter I -
Intelligent epi filtet tutret (T12-F-FLT-1) 6 manual positiüns, Manual ihuttet, Status detection"!'

Filter wheel/ihutte
Mütüiized BAfiltetwheel (T12-P-FWB-E) 7 motorized püiitions, High speed mode' 5üms, Low vibiatiün

mode: T üümi (movement time between adjacent positions)

Mütoiized ihutte+ (NI-SH-E)" 12ms tü üpen{close

Epi-lluoieicence
attachment

EPI-FL module (T12-LA-FL),
EPI-FL module foi latt)e FOV (T12-LA-FLL) Supports fibet illuminator; mcludes 2-position filtet slidet and apettute diaphragm

Simple EPI-FL attachment (T12-F-FLS) Suppotti both libet illuminaior and lamp house; indudes 3-position filiet slider

Field itop slidet Ciicula+ iT12-F-FSC), rectangular (T12-F-F5R), square (T12-F-FSS) apeituie optioni

Conttol unit
Conttoller, diiplay device Stage jüysiick (T12-S-1S), Tablet Tablet I _

, Controller koy T12-E (T12-CTRE) US8{LAN intefaüe, l/O Tunction l -
0perating envitonmental

Mütüiized acceiiotiei  have a itaiui  deieciiün lunction

'y Motüiized model wiih a büiiüm püti
'2 limitationi apply baied on ob1eciive and lilier «ube choice, itage-up «onfiguiaiiün,

and illummation module, ptc

'3 Tube baie uniti with a poit cannoi be uied wiih Ti2-A

"4 Siage Up kit ii iequiied. Pleaie comact Nikon.
"5 Statui detectiün cannot be uied when attached to the Ti2-U

"6 Nl-SH-CüN Ciintmllei lor Moförized Shuttei ii iequited lor use with the Ti2-AITi2-U



4  Dimensional Diagram

TtH-E

240

Tta-PlLl

240

3%

Double layet configuratiün with an Epi-FL module and a FRAP müdule

495.3

622.9

Llnit mm

Single layet configuration with an Epi-FL module

495.3

616.5

Illumation  is of Ti2-A unit:  mm
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