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OptiSpheric®

The Universul Test Station for Lenses
und Optical Systems

OptiSpheric® is the Industry’s Stundard for
Lens Testing und is used worldwide to
completely meusure und quulify opticul
components und systems. The world’s lar-
ygest luboratories und the mujor opticdl
maunufacturers dare frusting to the TRIOP-
TICS's new yenerution of opticul test
eqyuipment. There ure muny reusons for
this confidence:

e highest uccurucy und relidbility

e uccurucy directly fraceuble to internu-
tional stfandurds

e comprehensive, reliuble softwure

OptiSpheric® Auto Focus with uccessories for meusurement of Centration errors

UNIVERSAL OPTICAL TEST STATION

e custom progrumming of test sequences

e vust ranyge of upplications

e ultru-accurate auto focus or precision
mechunicul focus stuge

e Multi-wauvelenygth cupubilities

e perfect in function und design

OptiSpheric® is u fully automuted opticul
test stution featuring rapid, ultra-accurate
und objective performunce churucterizu-
fion of u wide variety of opticul compo-
hents und lens systems.

Respondiny to customer reyuirements for
increused speed und duccurucy in Meusu-
rement of opticul parameters, Opti-
Spheric® provides dramaticdlly increused
overdll uccuraucy und software control of
the complete medusuring procedure.
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UNIVERSAL OPTICAL TEST STATION

All uspects of the dutu ucquisition starting
with the powerful Auto Focus system, datu
culculation, cdlibration aund the display of
the dutu are under softwuare control and
fully automated.

The operution is simple: once the test pu-
rameters for one lens ure defined, these
cun be suved to u set up file und used for
further meusurements. The meusured du-
ta dre uccuraute und repeutuble.

The softwure puckuye provides menu-dri-
venh operutor yuidunce und udvunhced
duta munagement. Flexibility and experi-
Mments in the test luboratories ure ensured
by the newest soffware feduture including
script tool for custom programming of test
seyuences

for mulfi-wave length medusurement

OptiSpheric® AF with lurge reticle chunger
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OptiSpheric® is the lutest family member of
the OptiTest® — the industry’s most compre-
hensive eyuipment line for Integrated Op-
tical Testing. It provides fust und reliuble
test results of aulmost dll opticul parame-
ters:

e Effective Focul Lenyth (EFL)

e Modulution Transfer Function (MTF)
e Back Focul Lenygth (BFL)

e Rudius of Curvuture (R)

e Flunye Focul Lenyth (FFL)

OptiSpheric® is PC-controlled, modulur
and upyraudeuble. Extension mModules in-
clude multi-wave length test capabilities
und the meusurement of:

e Pluno Optics (wedyes, plune-purdllel
plates, 90°-prisms, etc)

e Cenfration Errors in Transmissi
oh und Reflection

e Centrution errors of uspheric
lenses

e Thickness of lenses

¢ CD und DVD optics

e \Wave Front

The meusurement of pluno
optics cun be eusily uchieved
by simply udding some me-
chanicyl fixtures und u soft-
wdre module. In this way the
wedye ungle, mirror filt angle,
pardllelism of windows, filters
und plutes und muny other
purameters of pluno optics
cun be meusured quickly und
dccurutely.

With this vust range of uppli-
cutions, Opti-Spheric® shows
where the munufacturing pro-
cess heeds improvement und
becomes un indispensuble
tool for quulity dussurance in
the opticul shop or for the re-
sedrch work in the laboratory.
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OptiSpheric® with mechunicul focusing stuge und uccessories for Centration meusurement

The Measuring Head is busicully un opticdl
sensor including un autocollimuting devi-
ce, u high resolution CCD-Cumeru und
appropriate illuminuted targets. The illumi-

SET UP

nution unit behind the reficle is udupted
to the reflecting properties of the sumple.
The high resolution CCD-cumeru is moun-
ted so that the focul plane of the meusu-
ring heud precisely corresponds with the
CCD-cumeru chip. The CCD-cumeruy is
conhhected to u frume yrubber mounted
in the PC.



SET UP

The Stand cun
be either u mo-
torized stuye
feuturing micro-
step operution
(OptiSpheric®

Auto Focus) or u
Mmechunicul pre-
cision stauge with
two tfravel me-
chahnisms: a co-
Mesuring Heud with grse travel and a
multi-lens sumple holder ~quxial ultra-fine

focusing mechaunism (OptiSpheric®).

The ultra-fine mechaunism is especidlly use-
ful in applications where a smooth, precise
motion of opticul instruments or subsystems
ure reyuired. The bottom body of the
staund contuins the collimator with manudl
or fully automuted reficle changer und an
adjustuble mirror for beum deviution.

The Collimator is eyuipped with d rotuteau-
ble reticle und filter changer. Dependinyg
on the Medusurement range und the spec-
fral range required, the reticle changer
cun be eyuipped with 4, 6 or 10 reticles
and u corresponding humber of filters. The
stundaurd medsuring wave lenygth is
546nm. If multi-wave cupubilities are re-
yuired, the OptiSpheric® cun be up yru-
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ded to meusure ut severdl wave lengths in
visible or hear infrared range.

For fully automuted operation TRIOPTICS
developed u precision motorized reticle
und filter chunger. The selection und rotu-
fion into the working position of the mMost
uppropriute reticle or filter is software con-
frolled.

Self-centering mount 5-756mm with
X Y-tfranslation cupubilities

Self-centering mount 3-35mm
with X,Y-translation capubilities

The Sample Holder is hormdally d self-cen-
tfering mount with diameter ranyge of 3-
35mm or 5-75 mm.
Both self-centering
holders ure equip-
ped with uccurute
franslation facilities
in X, Y-directions.
Depending on the
configuration of the
instrument and up-
plications, further
holders for diume-
ters from Tmm to
200 mMm cun be
supplied.

Collimutor with automauted reticle changer and controller
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The meusurement of high volume compo-
hents (e.y. molded lenses, IOL’s, micro
lens drrays, etc.) in production environ-
ment reguires u customized multi-lens
sumple holder (a multi-lens tray).

Precision rotary holder for Centration
Meusurement

Vucuum Rotury Chuck for Cenftrution
Mmeusurement

For upplicutions us meusurement of cen-
fration errors the staundard sumple holders
are repluced by high precision rotary hol-
ders or vaucuum chucks. These specidl
sumple holders dllow un uccurate positio-
hing und rotution of the sumples und thus
un ultru-auccurute Centration errors meu-

OPERATING PRINCIPLE

surement. For upplicutions where the dliy-
nMment aund ussembly of opticul systems is
important, a rotary dir bearing stage is re-
commended.

Operating Principle

Effective Focal Length

A highly corrected collimutor projects the
imuge of u double slit to infinity. The paral-
lel ray bundles enter the lens under test
pardllel to the opfticul uxis und emerye
from the lenhs us a convergent beum in-
tersecting in the focul plune. The imuye of
the double slit formed in the focudl plune
of the lens under test is collected by the
heud lens of the meusuring heud und fo-
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Relay Lens
i Double Slit Reticle
Collimator ™\

Image on the CCD

Mirror T

Reticle Changer Filter Changer

cused onh the high resolution CCD
cumeru.The meusuring heud with the
CCD cumeru cun be uccurutely moved
Up und down using the travel mechunism
of the stund or the uuto focus stauye until
the imuge of the double slit is sharply seen
oh the monitor.

To determine the best focus, OptiSpheric®-
Softwure uses powerful ulgorithms to cul-
culute the best contrast or the MTF (bused



OPERATING PRINCIPLE

onh u reyuested sputial frequency or u
bundle of sputidl frequencies) und deter-
mines objectively (hot operutor depen-
dent), accurutely und with highest repeu-
tability the position of the best focul plu-
ne.

The soffwure controlled Auto Focus of
OptiSpheric® dllows reliuble finding of the
focdl plune even when medusuring sum-
ples with poor imaging yudlity. In the best
focus position the size of the projected
collimutor target is precisely determined
and thus the effective focudl length (EFL) of
the lens under test. OptiSpheric® is meusu-
ring the reticle imuge directly on the CCD-
chip with sub pixel uccurucy (1/30 pixel
accuracy. This simply brings the meusure-
ment uccurucy of u softwure controlled
instrument in a different cluss: approx. 10
fimes higher compured with d visudl instru-
ment

Wheh meusuring heyutive focul lenyth,
the purdllel beum emerying from the colli-
mutor enters the lens under test pardllel to
the opfticul uxes und emeryges from the
lens us u divergent beum. In this cuse u
virtudl image is formed behind the lens un-
der test. The heud lenhs used in this cuse
focuses in the virtual focul point of the lens
under test. The heud lens must have u
buck focul length exceediny the EFL of
the sumple by 10-20mm.

OptiSpheric® is supplied with cdlibration fi-
les for uny meusurement und wauve length
range. Only Trioptics’s instruments dre culi-
brated using muster sumples certified by
the Internationul Standard Institutes (PTB-
Germany, NPL-UK or NIST -USA). The uccu-
racy specified for OptiSpheric is directly
fraceduble to internutional stundurds.

MTF-Measurement
Modulution Transfer Function (MTF) is u pu-

rameter describing the performaunce of
opticul systems.
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The resulting imuye produced by d lens or
an opticul system will be somewhat dey-
raded due to duberrations aund diffraction
phenomenuy, in addition to the dussembly
und dlignment errors in the optics. In the
imuye, bright areus will hot uppeur us
bright us they do in the object, und dark
or shudowed ureus will hot be us bluck us
those observed in the original putterns.

The MTF is describing the dbility of on opti-
cul system to trunsfer the detuils of un ob-
ject to the imuye und hus the value 1 for
u theoreticully perfect opticul system und
the vdlue 0 for u system beiny unuble to
produce un imuge,

The set up for MTF meusurement includes
the stundard opticul heud equipped with
u high resolution relay lens. Nurrow bund-
width interference filters (e.g. 546.1nmM)
are mounted into the filter chanyger of the
collimutor,

OptiSpheric® cun be customized to meu-
sure the MTF ut different wavelengths. In-
struments versions meusuring MTF over the
visible or neur-infrared spectrdl ranye dre
avuilable.

The busic meusurement procedure for
MTF-cdulculation is bused on the analysis of
the imuge of u slit turget. The MTF culculu-
ted from the slit evaluation is very uccura-
te und should be used to unaulyze the lens
performunce.

Further meusurement procedures ure bu-
sed on the evdludtion of speciul putterns
with proprietary design developed by
TRIOPTICS. The udvantage is simulfaneous
meusurement of MTF in funygentiul und
sagyital direction und —if requested- the si-
multuneous meusurement of EFL und MTF.
In this way OptiSpheric® provides consi-
stent uccurucy ut un unmutched speed
of meusurement. The meusurement beco-
mes very cost effective and ufforduble for
production yuuntities.
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The medusuring process hormally includes
u collimutor projecting u target with a sui-
table puttern. The sumple under test
collects the target and transfers it in its
owh imuyge plune. A high performunce
relay lens picks up this imuge und focuses
onh to the high resolution CCD-cumeru
chip. The intensity profile of the target is
scunhed electronicully in both the radiul
aund tahyentiul direction. The dutu is
collected und, by using Fourier Transform
techniyues, the MTF is culculated und dis-
played on the PC-monitor in reul-time.

The softwure culculutes und displays the
MTF vulue at selected sputidl frequencies,
the theoretical MTF-graph and the effec-
tive MTF-graph

Back Focal Length

The Buck Focul Lenygth (BFL) is the di-
stunce from the lens vertex to the rear
(buck) focul point of the lens.

To meusure the BFL, in u first step the Meu-
suring Heud eyuipped with micro-objec-
tives or uchromauts is focused on the ver-
tex of the lens (sumple) surfuce. Two pro-
cedures cun be employed to determine
the position of the lens vertex:

e cither the illuminuted reticle of the meu-

suring heud (bright cross, Siemens Star,

@ Bright Cross Reticle

Double Slit Reticle

BFL

Collimator

i
Mirror F— '''''' 11

Reticle Changer

Filter Changer

OPERATING PRINCIPLE

etc) is projected on the lens vertex, re-
flected buck und focused on the
CCD-cumeru

e or the meusuring heud - used us u teles-
cope- is directly viewing the lens vertex
(or u mMurk, dust, efc. existing on the lens
surfuce) vid relay lens und CCD-cumeru

In both cuses the medusuring heud is finely
focused until the imuye reflected by the
lens vertex (or the vertex itself) is sharply
seen on the PC-monitor.

In a second step the uccurute finding of
the focal plane position of the lens (sum-
ple) is uccomplished: the collimator pro-
jects the imuge of its reticle over the lens
under test. The lens under test focuses the
reticle image in its focul plune. The meu-
suring heud with the heud lenses picks up
this imuge und focuses it on CCD-Chip.

D

OptiSpheric® with Digitdl Lineur Scule

The meusuring heud is finely moved up or
down until the imuge of the collimutor re-
ficle is sharply focused on the CCD-chip.
The best focus positions for the lens vertex
and the lens focal plane dre normully
found using the Auto Focus feuture of the
OptiSpheric®.



OPERATING PRINCIPLE

In cuse of the instruments eyuipped with
maunuudl focusinyg, u softwure feuture dis-
playing the contrust us u colored plot is
ussisting the operautor.

The BFL is determined us the distunce bet-
ween the surfuce vertex (step 1) und the
lens focul plane (step 2). This distunce cun
be meusured in different ways: directly
with the Auto Focus device or by meuns
of u linear encoder or digital linear scale
which is attached to the focusing stuge or
fravel mechunism of the Meusuring heud.

Radius of curvature

The meusurement of radii of curvature is si-
milar with the BFL meusurement. Focusing
is how performed on the lens vertex und
in the center of curvature. The distance is
meusured in the sume wuy us the BFL.

The best focus positions for lens vertex und
center of curvature aure nhormally found
using the Auto Focus feuture of the Opti-
Spheric®. In cuse of the instruments eyuip-
ped with munuaul focusing, u softwaure feu-
ture displaying the contrast us u colored
plot is ussisting the operutor,

=]

Autocollimator

'

R concave

Manual focusing
or Auto Focus

The OptiSpheric® stepper motor stuyes
operuted in Micro Step mode feuture high
resolution in sub Micrometer ranye und
speed in operution. In combinution with

R convex
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the powerful Auto Focus feuture the step-
per motor stuyes provide ultru-accurute
positioning und eusy operdtion. The soft-
wuare confrolled meusuring procedure
and the Auto Focus system will significant-
ly reduce the dependence on the qudlifi-
cution or tiredness of the operutor.

When testing op-
tics in larye
yuuntities or with
highest accuracy
the use of the
Auto Focus is in-
dispensuble.
Combined with
the soffware
puckuye feu-
turing meusure-
Mment certificute,
storage of meu-
surement dutu
und statisticul
evuluution the
~ AutoFocus opti-

cul station fulfills

the reyuirements
of modern opticul testing und of ISO 2000.
The Auto Focus driven meusuring proce-
dure provides not
only more reliuble
but ulso Mmore uccu-
rate meusurement
dutuy,

OptiSpheric®
with Auto Focus stuge

However, when
medusurinyg smuall
qguuntities of optics
and flexibility is an
important require-
ment, the use of the
Manuul Stund of Op-
tiSpheric® becomes
justifiable.

| The OptiSpheric®
| Stund with the fust

g rack and pinion me-
OpTlSpher|c® WITh chanism aund the co-
maunuul  focusiny uxidl ultra-fine focu-
stage
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sing mechunism responds optimually to the
basic requirements of opticul meusure-
ment: quick positioning of the meusuriny
heud for efficient testing work and smooth
focusiny.

However, the accuracy of the munuul
OptiSpheric® is lower than of OptiSpheric®
Auto Focus und the operutor’s influence
onh the meusurement results is considerub-
ly higher.

The udvunced software is desighed to
work under Windows operuting systems
und fulfils the need of the opticul shop for
eusy, intuitive operation. It offers u high
level of speed und uccurucy und pro-
vides consistent, reliable results.

The softwure module of OptiSpheric®
is purt of the TRIOPTICS's concept of

SOFTWARE

Integrated Optical Testing. Any need for
additional meusurement cupubilities cun
be simply fulfiled by enubling software
feutures from reluted products (e.y. Opti-
Angle® for unyle meusurements, OptiCen-
tric® for meusurement of Centration errors,
etc.). This modulur upprouch enubles Op-
tiSpheric® to be configured or upyruded
uccording to the operutor’s regyuirements.

Bused on the lony fradition und experi-
ence of TRIOPTICS in developinyg world
cluss opticul instruments the new software
puckuye provides Auto Focus, Through
Focus Scun, Set up files, user und supervi-
sor uccess to set up files, Puss or Fuil feu-
tures, storuge of lens und butch dutu, du-
ta analysis with Excel etc. Newest feuture
includes script tool for custom proyruam-
miny of test sequences. Meusurement
cerfificute, storuge of meusurement dutu,
statistical evaluation are since lony stun-
dard feutures of our software,
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Simultaneous EFL and MTF Meusurement



SOFTWARE

OptiSpheric®-Softwure provides unhigyue
feutures in order to optimize the meusure-
ment process:

e Simultaneous Meusurement of the EFL
and MTF using specidl target pattern
und specific softwure culculation

e Alternutive MTF meusurement using u slit
or u pinhole us u target., While the slit
bused MTF meusurement is uccurute, it

% I0LPro 2.4

File Log View Tools Measurement Batch

| Select measurzment 1ange;
1. 0.0

Shutter [ps]:

| 1000 |

Microzcope 10 Ret. 1

- 100 i
 AF
" LSF
& 2DFFT

C PSF

Pinhole bused MTF Meusurement

shows the opticul performunce in one
azimuth only. The pinhole bused MTF
meusurement provides information over
the full lens uperture und is ideul for reul
tfime dlignment during ussembly of ob-
jective lenses.

o Automuted selection und positioning of
the suituble reticle (turget) for the cur-
rent upplication
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e Set up files with the optimized process
purameters with pussword protected
uccess for operutor und supervisor

e Script tools for custom programming
and unalysis —idedl for R&D laboratories

e Trunsfer of the muin functions to u dedi-
cuted keybourd, so that even unskilled
ofperutors cun provide reliuble meusure-
ment results in production environment

e Extensive dutu processing with MS EXCEL

..... Measure[Fﬁl e S
= !
1].
i Z (Focus stage) - 1 XY {align stages) |
A 2] Jfl
* Slow
14161 g i
l s 3
o To: ]— i 49.25 i Go To: I—
T w171 GoTa
MTF Graph
duc Theo
75 -
Max

Eso-

25

0
0 10 20 30 40 50 €0 70 80

Frequency

Responding to the reyuirements for full au-
tomution of the meusurement process,
TRIOPTICS hus developed u speciul soft-
ware module-OptiSpheric Pro-enublinyg
medusurement of production quuntities
with automuted tray system,

After louding the lens tray, just u mouse
click is hecessury in order to start und
complete u lens butch meusurement,
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The OptiSpheric cun be configured fo
Mmeusure the MTF in sagittal and tangential
direction or to perform tests over the full
lens aperture (using pinhole target). The
sputial frequencies of interest cun be se-
lected prior to meusurement. The redudl
fime meusurement results cun be com-
pured with the cdalculauted theoretical MTF
vdlues or with opticul design files.

Extending the measuring
capabilities

Measurement of Plano Optics

The uddition of u software module-be-
longinyg to OptiAngle® (another subsystem
of OptiTest)-and the use

of specific mechanical ™™ ™=

More detuiled informution on meusure-
Mment of pluno opftics is included in
TRIOPTICS brochure OptiAnyle®

Measurement of centering errors

The OptiSpheric® performunce cun be fur-
ther increused by uddinyg softwure mod-
ules und uccessories from OptiCentric®
(unother subsystems of OptiTest). Applicu-
tions include meusurement of centering
errors in transmission und reflection. Using
uppropriute uccessories even the ulign-
ment or cementing of optics cun be cur-
ried out. With this extension of the meusur-
ing cupubilities the OptiSpheric® becomes
u vdluuble und indispensuble yuality tool
for any opticul shop or luboratory.

fixtures converts the Op- | —=ar || e B |
tiSpheric to u powerful s 1t H
tool for ungle meusure- o e
ment of sl i
e wedyes und filters 1 t
e 90°-prisms " 1t
e purdllelism of plane _om | _on |
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« deviution ungle B —
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¢ dlignment of CD-opti-

cul heuds
e wobble of rotuting e I

gluss disks Delete All Delete 4ll

. Simultaneous meusurement of fwo lens surfuces

The uhyle mMmeusure-

ments of pluno optics ure mude directly
with the autocollimator of the meusuring
heud (without udditionul heud lenses).
Extension for meusurement of pluno optics
includes:

e Soffwure module Angle 1

e Mechunicul fixtures : three-bull supports
of different diameters, prism fixtures, etc.
(to be mounted on the instrument filt
table).

OptiSpheric®/OptiCentric®: This powerful
combination feutures full cupdbilities for
Mmeusurement of ulmost opticul paurume-
ters und und for meusurement of Centru-
tion errors, ulignment, cementing und Jus-
sembly of opticul systems. In addition to
the stundurd OptiSpheric®/OptiCentric®
instrument line, u lot of outstunding hard-
wdre und soffware system components
cun be selected:



EXTENDING THE MEASURING CAPABILITIES

¢ OptiSpheric®/ OptiCentric® Dual Mea-
suring Head-for simultuneous meusure
ment of bottom und upper lens surfuces

e MultiLens Softwure Puckuye-for auto-
muted checking of Centrution errors of
lenses in Mounted condition with large
number of elements

e SmartAlign Softwure Puckuye for eusy
und errorless ulignment of objective
lenses before cementing

OptiSpheric® /OptiCentric®

Duul Meusuring Heud

A large ranyge of uccessories for auccurute
and efficient meusurement of centeriny
errors are avdiluble:

e precision rotury holders

e lens rotution devices with vacuum

e tilt and translation precision tfubles

e Ulfra precision dir bedring tubles, etfc.

llluminution devices have been specificul-
ly desighed to provide reliuble results even
in difficult gpplications us surfaces with
AR-couting.

TRIOPTICS
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Vacuum Chuck for very small lenses

The soffware module provides fast und
uccurute results, shows the size und direc-
tion of the decentration und evuluutes
even extremely weduk and blurred imuges.

Multi-Wavelength measurement
capabilities

To respond to industry requirements for
providing meusurement cupdubilities at dif-
ferent wavelenygths, TRIOPTICS developed
the OptiSpheric® Multi-Wave dble to meu-

OptiSpheric Multi-Wave with special reticle
chunger und multiple relay lens

sure ulmost of the optical purameters at
different wavelenygths. Normually severdl
wavelenyths in visible spectral range are
offered, e.y. 400nm, 546nm, 650nm und

13
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780nm. On reyuest Meusurement cupubil-
ities in near-infrared (NIR) or ultra
violet(UV) spectral range are provided.

The multi-wavelenygth cupuabilities require
u complex instrument design, u specific
adjustment of the instrument und an indi-
viduul matching of dll instrument compo-
nents to the wavelenyths requested. Un-
like other suppliers TRIOPTICS is providing u
redl multi-wavelength design aund is offer-
ing real multi-wavelength measuring ca-
pabilities:

3

R e

A few product versions of OpftiSpheric® family

¢ A speciul collimator is adjusted such that
the reticle for u certuin wavelenygth is
accurutely set at the BFL corresponding
fo the wavelength

e Nurrow interference filters are used to
precisely select the required wave
length

¢ The relay lens of the medusuring head is
selected to optimally cover the wave
length range reyuested. NIR or UV cor-
rected rely lenses ure used for reygions of
the spectral ranyge outside the visible
range

e Speciul CCD-Cumerus, enhunced for
the intended spectral range, provide
opfimul meusurement cupubilities

Finally an individual cdlibration for each
wuvelength und each medsurement
range is performed und certified.

Leadership in optical testing
The TRIOPTICS leudership in opticul testing

is the result of the unprecedented co op-
erution with our customers. The multitude

of OptiSpheric® product versions illustrates
the level of understundiny of customer
heeds.

Let’s take the range of focal lengths:

from the stundurd OptiSpheric® covering
g EFL range up to 250mm to the Opti-
Spheric® 2000 covering g meusurement
range up to 2000mm, our customers cun
select from the broud OptiSpheric® family
further intermedidate product versions in or-
der to optimully meet their specific re-
yuirements.
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OptiSpheric Autotray for production testing

Let’s think of applications:

Due to the modular design of the insfru-
ment, new options und soffwdre modules
cun be eusily added to further incredse
the medsuring cupdubilities of the instru-
ment. Medsurement of plano optics and
Centrution errors has been mentioned be-
fore.

However more und hew dpplicdations are

continuously udded to the OptiSpheric®

system:

e Checking the centration errors of mol-
ded uspheric lenses

e Meusurement of lens distances in objec-
tive lenses

e Meusurement of Centre thickness of len
ses

e Complete churucterisution of IOL’s

15
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To respond to customer needs for
testing of lurge guuntities of lenses in
production environment, TRIOPTICS de-
veloped un OptiSpheric® station wor-
king with un automuted fray system
and fully automated Mmedusuring proce-
dure.

Once u lens fray with 30 to 60 lens seuts
is kinematicdlly placed on un open fru-
Mme with two translation precision stages,

the OptiSpheric® PRO software positions
euch lens on the opfticul uxis of the instru-
ments, performs un uccurute focusing,
culculates und displays the meusurement
dutu und produces on request u Puss/Fuil
result.

Applicutions include the production
testing of intraocular lenses (IOL), micro
lens arrays, small molded uspheric lenses,
etc.

5 ][5

Select measurement range: Shutter [ps]
[14 0..10 Microscope 10x Fet6 x| Jzoo0 ¥ Measure [F5] | Coarse | STOP (Esc)

# EFL [rmm] ‘ Delete sel |

1 50.229

z 50.227 Delete al I

3 50.225

4 50.228

5;

Average

Autofocus Graph
100

25 / _'\*‘
P \\k*ﬂ—ﬂ——o—o—-p

108.099 108.529
Position

Slope

Std. dew,

Original Image - 648 & 493

50227
50.227
0.002

IOL Meusurement —EFL, MTF, Resolution Efficiency
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ORDERING INFORMATION
OptiSpheric |OptiSpheric L| OptiSpheric |OptiSpheric L
Autofocus | Autofocus

BASIC INSTRUMENT 4-600-00 | 4-603-00 | 4-650-00 | 4-653-00

Opticul Test Station for meusuring parameters of
lenses und lens systems: EFL, BFL, FFL, MTF,
Radius and Centering Errors:

e Stand with autocollimator fixture, course travel me-
chanism (250/400mMm) and couxidl ultra-fine fo-
cusing mechanism, sensitivity better Sum.

e Stand with linear stage with stepper motor, stepper
motor controller, travel 250/450 mm

e 45°-mirror for beum deflection mounted in stund buse

e Meusuring Heud with electronic autocollimator
eyuipped with high resolution 1/2” CCD-Cumeru
with mains supply

o X, Y-translution stuge for additional heud lenses

e Collimator with Reticle Chunger fedturing reticles
for measurement of EFL, MTF, opticul image guulity
und centration errors

¢ |llumination adaupter with interference filter 546.Tnm

e Self centering sumple holder dium. 3...35 mm with
conicul interfuce for yuick mounting

o Tilt tauble D 100mmMm with central hole D 20mm

e Additionul heud lenses incl. uchromuts in mount
AMT 50-38, AMT100-38, AMT 150-38, AMT 200-38,
AMT-300-38, microobjective 3.2X with adapter
and high performance microobjective (6X or 10X)
for MTF-Meusurement

e Cold-light-illumination 150 W with fiber optic flexible
cuble 1 m lenyth

o Software Kit Spheric 1 for: EFL-Meusurement, MTF-
Meusurement, Rudius and BFL-Meusurement
(Mmunuul focusing)

o Softwure Kit Spheric 2 for: EFL-Meusurement, MTF-
Meusurement Rudius und BFL-Meusurement (Auto
Focus)

e Frume Grubber Bourd

e | CD-01-Position meusuring device mounted on stand

incl. LCD linear slide, 300/450 mm., resolution 0.01mm | 4-300-110 | 4-300-112

e Option for Very Small Focal Length (Gpprox. Tmm) in-
cludes u x, y-translution stuge for the sumple holder, 4-600-015
sumple holder for small sumples und software module.

e Self-Centering Holder SCH 75, Diu, 5-76mm with

conicul inferfuce for yuick mountiny 4-600-018
o Complete cdlibration device incl. cdlibration wedge,
both sides better 5, with cdlibration certificute, 4-300-051

accurucy +/-1arcsec, mounted in two tilt uxes
adjustuble mount with rotation fucilities

e Softwure Kit Angle 1 for meusurement of wedyes,
deflection ungles, plan-pardallel plates, tilt of Mirrors, 4-600-240
90°-prisms, roof prisms, wobble

Accessories for centering errors meusurement: see OptiCentric — Accessories for pluano optics meusurement: see OptiAngle
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OptiSpheric System

In addition to the busic instruments the
OptiSpheric fumily offers a wide range of
product versions covering uny conceivu-
ble gpplications and uny meusuring ran-
ge. The system is modulur und upygradeu-

TECHNICAL DATA

ble offering u high level of customization.
The customer receives u system-not only
for the immediate need but for the future
onhe too. Some of the most populur pro-
duct versions are listed below:

Produc-No. Product Name Short Description
4-650-01 OptiSpheric Fully automated Opticul Test Station with software controlled
Auto Focus 250 RC motorized 6 positions Reticle Changer. Fully automuted meusu-
rement process. Further features as 4-650-00
4-653-01 OptiSpheric Fully automuted Optical Test Station with software controlled mo-
Auto Focus 450 RC torized 6 positions Reticle Changer. Verticdl fravel: 460mm. Fully
automated meusurement process. Further features us 4-653-00
4-653-12 OptiSpheric Instrument specidlly desighed for large optics with longer focdl
Auto Focus 1000 lenyths
4-660-00 OptiSpheric Stand Alone Opticul Test Station with automated fray system for
AutoTray SA ultra-fast meusurement of high volume components in produc-
tion environment.
4-660-01 OptiSpheric Tuble Top Opficul Test Station with automated tray system for
AutoTray TT ultra-fast meusurement of high volume components in produc-
tion environment
4-655-00 OptiSpheric/ Combined Opticul Test Station with two optical heuds for medsu-
OptiCentric rement of opticdl parameters and Centration errors, for dlign-
Duul Heud ment und ussembly of opticul systems
4-650-12 OptiSpheric IOL Instrument specidlly desighed for meusurement of infraocular
lenses (IOL)
4-660-12 OptiSpheric IOL Tuble Top instrument for IOL mMeusurement with automuted tray
AutoTray TT system. Ultra-fast meusurement of high volume components in
froduction environment
4-660-15 OptiSpheric IOL Stand Alone instrument for IOL medasurement with automated
AutoTray SA tray system. Ultra-fust meusurement of high volume compo-
nents in production environment
4-600-15 OptiSpheric Visual Test Station for meusurement of EFL, BFL, Radius, Ahgle,
Visuadl Centration errors
4-600-20 OptiSpheric Visudl Horizontal Bench for meusurement of long focal lengths
Visual LR in the ranyge from 450mm to 1200mm
4-653-20 OptiSpheric Instrument designed for testing very large optics with diameter
AutoFocus LR up to 300mm und focul length up to 2000mm

TRIOPTICS's instrument line is continuously
developed to cover hew dpplicutions or
in order to inteyrute the lutest develop-
ments in opticul testing und imaye pro-
cessing. Just send us your meusurement
problem, we cun select the suituble soluti-

oh from hundreds of stundurd systems,
compohnents und uccessories. Or we cun
use our previous custom work in order to
offer you u comprehensive und uffordu-
ble test stution.
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Instrument Lens Diameter Measuring Range
EFL BFL and Radius MTF

OptiSpheric® 3-35 (75) mm +3...+250 mMm +3...+ 250mm upbsolute MTF-Test:
Manual Focusing, automa- -3... -250 mm 5...75 mm EFL
ted meusurement relative MTF-Test :

5-250 mm EFL
OptiSpheric® L 1-35 (75/150) mMm | +3...+4500 mm +3...+2 400mm dbsolute MTF-Test:
Lony Focusing stuye -3...-500 mm 5...75 mm EFL

relutive MTF-Test .

5-500 mm EFL
OptiSpheric® 3-35 (75) mm +3...+250 mm +3...+= 200mm absolute MTF-Test:
Auto Focus 250 -3...-250 mMm 5...75 mm EFL
Auto Focus, automated relative MTF-Test :
medusurement 5-250 mm
OptiSpheric® 3-35(75/100) mm | +3...+350 mm +3...+= 300mm ubsolute MTF-Test:
Auto Focus 350 -3...-350 mm 5...75 mm EFL
Auto Focus, auutomuted relutive MTF-Test :
medusurement 5-350 mm
OptiSpheric® 5-35(75/150) mm | +5...+450 mm + 3...+ 400mm upsolute MTF-Test:
Auto Focus 450 -5...-450 mMm 5...100 mm EFL
Auto Focus, uutomauted relutive MTF-Test :
medusurement 5-450 mMm
OptiSpheric® 5-35(75/200) mm | +5...+1000 mm + 5.+ 500mm absolute MTF-Test:
Auto Focus 1000 -5...-1000 mm 5...150 mm EFL
Auto Focus, uutomauted relative MTF-Test :
medusurement 5-1000 MM
OptiSpheric® 5-35(75/200) mm | +5...+1500 mm + 5.+ 750mm ubsolute MTF-Test:
Auto Focus 1500 -5...-1200 mm 5...500 mm EFL
Auto Focus, automated relative MTF-Test :
meusurement 5-1200 mMm
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System Performance EFL
Resolution: 0.03...0.2%
Meusurement Accurucy 5.25 mm: 0.1%.....0.3%

25 500 mm:  0.03%...0.1%
500...1000 mm: 0.05%...0.3%

Meusurement Time Manuual focusing: 3-20 sec. AutoFocus: First measurement: 5-8 sec.

Meusurement time: mouse click Next meusurements: 3-5 sec.
MTF

Test mode munuul focusing, auutomuatic focusing+meusurement: automautic,
medsurement oh-uxis

Wuavelenygth rangye 400-1000nm

Sputidl frequency: 0-500 lp/mm-higher frequencies uvdiluble on request

MTF-Meusurement / Slit

evuluution

e Repeutubility 1%

e Accurucy 2%

BFL, FFL and Radius of curvature

Repeutubility: 0.021t0 0.2%
Accuracy: 0.03 to 0.3%
Centration Errors
Repedatubility: +0.lum or £ 1 urcsec
Accuracy: + 0.2um or £ 2 urcsec
Meusurement Time: 3-15 sec
Meusurement range: + 1...£ 2000mm

Angle Measurement

Resolution: 0.01 urcsec
Repeutubility: 0.2 urcsec
Accuracy: 1 arcsec

TRIOPTICS

TRIOPTICS GmbH - Optische Instrumente
Hufenstr. 39 - D-22880 Wedel / Germuny
Phone: ++49-4103 - 18006 - O - Fux: ++49-4103 - 18006 - 20
E-muil; info@trioptics.com
http://www.trioptics.com



