Optem® Z2oom 70XL

71 Micro-Inspection
Zoom Lens System

The Optem Zoom 70XL is specifically designed to stand
up to the grueling conditions of automated imaging.
The “XL" stands for Xtended Life backed by superior
engineering and only the highest-quality components
and matenals.

The Zoom 7O0XL Lens System features robust
optomechanics to deliver defect-free performance
out to 250,000 zoom cycles... guaranteed! The
Zoom 70XL features a three-piece modular design in
most configurations for maximum flexibility.

With awide variety of function options and magnification
accessories, Zoom 70XL can be configured to cover a
wide range of micro-imaging applications.

Min. Configuration

|8 Lo Wlag) (& High Mag.)
| WorkingDitace | 488mm | de8em
Magnitication Range ooE1x 035K
Numerical Aperiure 00043 0015
Reschution 13 Ipfmen 45 Ipfmem
Deeprth-of-Field | 31 mm | 25mm
Max. I:nnln._'n:r.arlon
% TV Tube « 206 HE Ok 0 Lirww s ) (& High Mag.)
Magnification Range | | o
Mumerical Aperture .24 60
Resodution 120 Ipfmem 1B00 Ipfmm

Base Configuration
(1% TV Tiskwr wiith no Aus. Lo (@ Low Mag.) (& High Mag.)

Magnification R;ge (i 575K

Mumerical Aperturg 0024 .08
Resohition 1 Ipfmm 240 Ipdmen
Depth-of-Fosid 0L5& mm 0L08 mimi

Working Distance B2 mm B3 mm

FOW {13* Camsera) 4 B) x 540 mm 0ES x 092 mm
FOV (2" Camwva) | 640 x 853 mm 051 x 133 mm
FOM (23" Camera) | BBOx 11.73 mm 1.6 x 1.69 mm

FOV{1" Camera) | 12801707 mm | 185 x 246 mm

Depth-of-Field 0.0058 mm 00075 mm
Warking Dutance 13mm 13mm
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For More Information
Please Contact Best Scientific

Tel » +44 (0)1793 812477
Email = eng@bestscientificweb.com
Web « www.bestscientificweb.com
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Specifying Your Optem Lens System

To specify your Optem Lens System identify the
parameters of your application and select the
modular components which deliver the optimum
imaging solution,

STEP 1. Determine the Field-of-View (FOV) you
require by choosing your intended camera format
(1/3", /2", 2/3" etc.), and using the dimensions
of that camera format to calculate the optical
magnification required (see camera dimensions

below):
Camera dimensson (mm)
FOW desired (mm)

Glpnca’ Mag. =

STEP 2. The Zoom 70XL base configuration
consists of a Manual Zoom, a Basic Lower Function
Module and a 1X TV Tube, which yields an optical
magnification range of 0.75X - 5.25X.

Given your optical magnification requirement from
STEP 1, determine if your needs fall into the base
configuration range of 0.75X - 525X If you
require higher than 5.25X optical magnification, you
can add an Auxiliary Lens with a magnification factor
greater than 1X, AND/OR you can choose a TV Tube
with a magnification factor greater than 1X (keeping
in mind that Aux, Lenses affect the working distance
of the systern and TV Tubes do not).

Useful Formulas & Definitions

CAMERA CHIP DIMENSIONS (rmm):

DEPTH-OF-FIELD (DOF):
The axial depth of the space on both sides of the chject
plane within which the object can be moved without
objectionable loss of sharpness.
DOF = A + NAZ
A= Wavelength of Light (Green Light = 0.000550mem or 550nm)

Referring to the Optical Performance Charts (p. 6-9),
you can select the best combination of Aux. Lens
{(if necessary) and TV Tube to best meet the
parameters of your application,

STEP 3. select the Upper Zoom Module: The upper
module has the following options available: iris,
detents and motorization (see System Diagram p. 10-
11

Select the Lower Function Module: Lower Function
Modules integrate the features and functions desired
inyour lens systemwhichinclude: coaxial illumination,
internal focus and motorization (see System Diagram
p. 10-11).

STEP 4. When completed, you will have identified
the following four components required for your
functional Zoom 70XL Lens System.

1) TV Tube

2) Upper Zoom Module

3) Lower Function Module

4) Auxiliary Lens (if needed)

Optem Lens Systems are specifically designed to deliver maximum
versatility for your micro-inspection needs. If you do not see a
standard configuration that meefs your requirements, Qioptig
offers efficlent and affordable custorn modifications to meet
special parameters.

MAGNIFICATION:
The ratio of image size to actual object size.

Optical Mag. = Camera Chip dim. + Field-of-View (FOV)
Electronic Mag. = Monitor Diag. = Camera Diag.

NUMERICAL APERTURE (MA):

A measurement of the light collecting ability of the
lens. A higher NA translates to a brighter image, better
resolution, and shallower depth-of-field.




Zoom and
Function Modules

Upper Zoom Modules

The specific Upper Zoom Module selected will
determine the type of zoom operation for your
Zoom 70XL System.

MANUAL ZOOM MODULE - Provides basic
hand-driven 7:1 zoom function.

IRIS DIAPHRAGM MODULE - Provides manual
7:1 zoom with manual iris illumination control for
increased depth-of-field andfor maintain consistent

ﬁ image brightness across your entire field.

DETENT MODULE - Obtain specific and
repeatable magnification stops throughout
the 7:1 zoom range without the complexity
and cost of motorization. Detents are ideal for
metrology applications where each position
can be calibrated. Factory-set stops are located
at 0.75X, 1.0X, 1.5X, 2.0X, 3.0X, 4.0X, and 5.0%

MOTORIZED ZOOM MODULE - Provides
automated zoom function in either DC or
Stepper Motorized wversions. Al Stepper
Motorized Models come complete with
homing and limit sensors.

RESOLUTION:

The ability to distinguish or separate fine detail. Expressed
in line pairs per millimeter (lpfmm). Numerical Aperture
{M.A) is the controlling factor over resolution... the higher
the N4, the brighter the image, and the better the
resolution,

Visual Resolution (Ipfmm) = 3000 X NA
1 + Ipfmm = Approx. micrans (1) resolved

Lower Function Modules
When configuring your Zoom 70XL Lens System,
choose from the following Lower Modules to specify
the lighting and focus functions of your systems:

* BASIC MODULE

* INTERNAL FOCUS MODULE (motor avail.)

* COAXIAL ILLUMINATION MODULE

* INTERNAL FOCUS COAXIAL MODULE (motor avail )

If you require specialized optical performance, select
from these special Lower Function Modules to boost 03
magnification or provide flexible working distance.
OBJECTIVE MODULES - Integrate Infinity-Corrected
Objectives utilizing one of four Objective Lower
Function Modules. All are equipped with M26 x
36T threads to accept Optem and Mitutoyo
Objectives. An RMS thread adapter is
available for Nikon and Olympus Objectives
{See p. 9 for Objectives performance),

VARIABLE WORKING DISTANCE AUXILIARY LENS -
Intended for applications requiring waorking
distances between 127mm (5") and 432mm
{(17"). Covers magnification factors 0.288% at
127mm, and 0.109X at 432mm (See p. 9 for
VWD factors).

VIGNETTING:

The blockage of rays from off-axis object points by
canstraining apertures, Vignetting results in the darkening
of the corners on your monitor,




llluMmination Options

llumination Options

The Zoom 7OXL Lens System offers a variety of illumination
options to meet a variety of imaging requirements.

You have two basic illumination options which can
be integrated with your Zoom 70XL System... coaxial
ilurnination or chlique ring light illumination.

Coaxial lllumination Options

Coaxial {or vertical) illumination is most useful on highly
reflective objects. Optem’s Coaxial lluminators project
cool, white light perpendicularly onto the specimen for
exceptional contrast and field uniformity,

Select from one of several coaxial-equipped Lower
Function Modules when specifying your Zoom 70XL lens
systern and integrate one of the three following options
of coaxial ilurinaticn,

FIBER OPTIC COAXIAL ILLUMINATORS - Integrate
coaxial illumination from you choice of either 110V or
220V Optemn VS| Fiber Optic lluminators using flexible
40- or B0-inch flexible fiber bundles,

LED COAXIAL ILLUMINATORS - Programmable
1-Watt LED Coadal Numinators offer reduced
power requirements and heat generation with
substantial service life gains.

LED Coaxal iluminators are available in
straight and right-angle configurations to
meet your specific space requirements, and feature

3

compact designs and simplified cable management.
These can be driven by stand-alone, single-channel
pragrammable controllers. Coaxial LEDs emit brilliant coal
light in the visible spectrum and deliver virtually identical
optical performance to our traditional Fiber Optic Coaxial
lluminator.

10W HALOGEN COAXIAL ILLUMINATORS -
When economy is high priority, Halogen light sources
are available with a 6V Variable Transformer (110V /
220V} (see System Diagram p. 10-11),

POLARIZED UIGHT - When imaging highly reflective
subjects, Polarizer Modules with built-in Analyzers are
available to introduce polarization to both LED and Fiber
Optic Coaxial llumination paths,

Oblique Ring Light Options

Dark Field llumination is generally used on 3-D objects
to cast light rays at an angle onto an object, thus better
defining its surface profile. Optem offers the following
dark field illuminators for the Zoom 70XL System.

FIBER OPTIC RING LIGHTS - Ring hght llluminators
are ideal to better define features of dimension-
rich subjects. Driven with the same VS| Fiber Optic
llluminator as conventional coaxial systems. Qioptig
offers Ring lights specifically designed for a variety
of configurations, including integration of objectives

(see System Diagram p. 10-11).



NMotorization &
Configuratien
Accessories

Motorizing Lens System
Optem Lens Systems can be specified with motorized
zoom and/er focus functions.

STEPPER M@TOR - The stepper motors provide
accurate repeatability of zoom magnification and/
or focus using a Hall-effect senser to set repeatable
heme pesitien. A desktop rocker switch contreller
affers manual control and features an R5-232 port
far autemated computer contrel. Includes contreller
instructiens with a list of RS-232 control
cemmands, a Windows*® cantrol pregram,
and startup LabVIEW control program.
An @EM controller beard versian is available
for streamlined integration

BC MOTOR - DC motors provide continueus control
of zoom magnification and/er focus. A desktop
joystick  centroller  offers ~

simultaneeus contral ef beth é’ A
zoom and fecus functions. |

Configuration Accessories

In addition to madifying the physical configuration and
orientation of your imaging path utiizing Right-Angle
and U-bend TV Tubes (see
you can extend the versatility of your Zoom 70XL Lens
System with twe new innovations in form and funciion.

System Diagram p. 10-11),

MID-SYSTEM, RIGHT-ANGLE MODULE - This
accessory allows the intreduction of a 90° of yeur optical
axis at the mid-bedy poeint of your Zoem 70XL Lens
System. Users can now integrate any Zoom
JOXL Lower Function Module below the
right-angle turn, maintaining full working
distance and affording greater configuration
flexibility,. MOTE: the Mid-System
Right-Angle Module produces a
mirror (reversed) image.

BUAL-MAGNIFICATION MODBULE -
Simultaneously integrate two Zoom 70XL Zoom
Modules with TV Tube, andfor Optem FMOS Fixed
Tubes over a single subject. This permits real-time
dual fixed andfor zoom imaging of
your object of interest with your

choice of magnifications, FOVs,

camera formats and camera types.

Integrate any of the full range of

FMOS, Zoom 70XL and Zaom 125C

Lower Function Medules below the

Dual-Mag Module, or integrate vertical
illumination through the compact Bual-
Mag coaxial block.

M=



Ao Jiaump s usab A papeumunp wownew gnuoaddy  1Bew sy 1 Bunlaubie A paanan A0 -

o o g1 o o g o i o unai g1 ey Bewy oy 3w A0 wew
790 * op0 | dfv % OCE| ZBOD % [90) 695 ¢ LTe| 6C: T ZGO|ESE * O®B| v91 ¢ ELL|riLl * ESH| 9L % GG | VLl % BZL |26F * GOE|APE * OGZ|vE9 * EVG|vir ¥ GSE| . o
tva % reo 07z | Wb ¢ geO| I5% % EEC| A0 % EWO|ARS X Obw] ELL % GHO|CWE * LEG| GFF ¥ LTL |44l * OFR (BGE ¥ PG |SEC " 941 |0Cv T ESE|9EE ¥ PAC 2
.Iu.m.n_ L] ECQ oa _.W_v L] v.mm_l ¥ ¥ .m.u 030 oS0 | LEF -.|:nm E fa 1] L] mW.___In_Wm R 4 m“ﬂ._.l o PR |ESE Y OFD |oFd X SR | a -..lum.m._ |u.-..m B ogof | LEE ® ”ml.w...._... ....... w
B0 ¢ iid Gri | MEG % EZD| ELZ 4 D90 | 9¥0 K GEO|OCE X CFE| T¥G 4 OGP0 |if® ¥ OIE| 260 4 G690 |0rD % 0GF |SEL % BEL |§E1 4 0U6|95C ¥ C1|8iF ¥ EEl i
Fdfqups] BEOD ™o EED0 I B5d L] i SED (-3 3 i ]9 &7 LE E d 0
i By €T ol g1 Bi Vi s 50 at B O (3
e P o Tt Chl s 0l 3t " 7 P
Fa 1] 00 [x:= el ] g fau gl 11 e Ri0Q oo Lima ara (5w n i) s1da
T390 | €95 % {Lf¥| GOL ¥ [HO| EGL ¥ 95| ¥at ¥ ELL|FIL * ESB| GIT ¥ FOL|ZGI ¥ wll| BEE % OFC|@EZZ * Uil |95% ¥ ZGF|GSr % (PE|LL6 ¢ FED
T¥a | i8E 7 ERE il ¥ SRO|EWE % LWG| O51 ¥ BIL|FOL T ZWE| WL ¥ GG [WSL * CLL |5 ¥ BB |ENE ¥ SEL|il9 € DLF 313
[t 34] ..:-...m.w:.:- 3 ' faa L4 1+ .mm.-m. .:-: s B I L :h..m.m.-mm:h::-.:mm.m:.::._...m._..: RN | F X EREB .m"wm.:.. ap'E|aEr N il ﬂm..v:. .x::mw .m.. w
ECO | B Z. * @A B0 % w0 |dZ¥ ® GLE| EED % LU0 | 695 % LEF| ECI % P60 |ESE % 09 (UrE = GEL|0dl 8 BEI|EPE F 852 N
oo ERDQ I B0 0 1! SED &E i L 14 LE
Er gl 5] 65 T BE 950 ot 8o ¥ oro £wy
¥l Tt 081 ¥ izl o ® 8l P i
RF0 0 Ea 0 ¥00 00 2107 oD 2197 [T oo 51090 B0 |
ha 58 T 0OF9 arl LI+ - 4 | BEE ¥ oaEriEEe v &y ¥ GIE|iwE ¥ SRR ISEE ¥ BEL |E®S Y FUSfLED T OEQI |EWE Y QWL
£90 | t35 * orw €91 % LCV|L1L Y DEE| OCL ¢ GO |0l 0 GEE 4 PC|GEZ ¥ Gl |£L3 ¥ BOG |GOF % [GE|OF6 ¥ GOC|2%3 ¥ GEe ]
.wu..n_. LTF Or'E ¥ .a mm._: Fil ¥ Lo o OEEl|1VEL ®OFEL .u“m.v L} mm.um I'PE ® 957 .+.ﬂd. 3 W.
EEQ T B3E v Ll B 5
910 vl )
§100 Eron vhi
2E 0 CEH SOF * gl | ERL N 400 -
Sn et T s S Gt B
&0 BZl E]
Trsa 056 * vel |¥SS % v |vEE ¥ e
6E i 91 30
S0 P N EL'D b 1
S ST NI ST RIS M .
i) fio SEO0 o= gl ¥ PEOO ol D P L] arn'g RO 400 L.
‘g oo gy | e »omnn | BrE ok k| BIT M | thr X EFE|LPE N WS Erfese v pve| sEe v opei|Ema w0 miEfoe v mw el v mo fwer vosor|
B9 ¥ LFL | £ah * GHE| BEC F 694 | ©%L % LW0| BEE % wSE|GEC ® OLL| 5w * BEE|EIE * GEL| LL® % BOG GO 3 ZGE |GEL T POL|6E6 * POL|§E * Ll i
EZT * 60| €59 % OFU| ¥91 % GE4| FLL % S@ | 9T K SEL| LI X ZL| BZE % UFT|BEZ % VL] 26F N G9E|IVE % G5 |S86 T BEL|ERD M TAR|LEE ¥ EO) .m
a0 % & aFa LA B EL'| LI 1] 5B T 0F9 ) S8E ¥ BEL|ETL T O9B L ¥ SEL]LVLL ¥ OB BE oL |esE v FEL|EEL Y OPSE| WS ¥ OPHEfEOI ¥ BOE =
50 BE00 a0 [ 860 3L 0 T SED [T v 5t .
LT ] &E BEQ T R®rQ E'l 619 §9Q TEOD
! i1 L 1 Fe ozl ot a8 19
e S KTt et i SN R e D Rt e e T
gst b orn| wEon W EAE * GEC| 08 % IGE|EiF ¥ EIE)| 0B % 0¥ |9e9 v GEw |LBL Y GEL| 601 % GE5|isc z
AN ICTINCC CERT LI 3 G0N NET ) R TSR NG :
€5F % Ord| EBL % EC VLl v BT BZL % L1 T6v % GOE|IPE % GSL | B6 % BEL|EWS ¥ T15|LE 2
T4 BEQD B50 i SED &'E i BL 0
250 [T ara ird B 1 pid e oo
..... o o] T o e e o
B D f£i0 00 200 oo £i00 arjao [ eyl S10°0 EFIOD W
Brpy a0 By ybig (LR Ny pacry gy yiay Dy oy LE LRI ) Dayy vy = R ET Doy waar = T LC R

uoireuun|| sbeasgng/enbligo - aduBUwWJ0OlJUB4 |Bo1IndO)

0
&



abuel Wwooe e noylinoiy) 5asso) uoqeuung Jueiubs o anp papuesieoas top - I HOQe s S8 uasl A PAIEUILING! Winews ayewasddy “sheus sof 58 UcOBuRLIn A pALLIN ACH —

W unm g1 oL  smwg R i[wpa) By w18 AD4 P
ego * wvo|iry ¢ ore] ren s gwoless x drefEi ¢ meolese ¢ ovs (MRl X ECH[WEE R EnE e
wd v ogeo|ese * opz| #s0 v gwofieE ¢ gee (590 ¥ wofiEs ¢ cowlEUL % sgolme v e g
€0 ¥ gro|est x owi| wwt v En[vez * Eve |eso x wo e xoore|seo xomofess v ourw ¥
3 T e e Ry el B 3
oo 5T0 &200 T EROD #60 3D 2 0
............ i - i s - = o i
Lo il oy wo e B0l [+ N i ¥5
aiLo al P ey e ' woo e veom a0 glon
BZin ol T R D CE ) T ) o s 3
D > 90 = peofieE ¥ gee| 500 x sen|izs ¢ WEEJEV) * ssoloee ¢ e8s Joek EeEelvop e o E
- wo ¢ we0fwr v ez G50 ¢ wofeeE v ovme |ewo v pw0(ees roervleoy ¢ fwu|ess ¢ ess .w:
BELD £l R R N AT R P R T L C TR ] P B b
vl o =2l ] 520 £E0T) | v BT 76 0 5L 1
BSLD all a1 53 o0 ] il gL Il T e
5% o s B e e a2t [
FELD 5 510 ey 7o I oo Ly 200 w00 o
7070 ) Cfa_* reolesm oo onl ewi ¢ gzilvu x f5m T BV e S
arzn ; cHO % EOY P O P B EE i m
- ma v 9r0 g95 * Lr¥ |EC| % [5O[E58 * Ovw (ML X OECI|FLL K &5E RE
i =3 o ¢ 560 ifv v OFE |B60 ¢ e90]0vd ¢ CRR|EZL % D60|ESE ¢ Ov9 L2
BEL O <5 o) o B 850 9o 8 0
Bieyy suan Auejpay 1] Buisions al 't 75 560 BE 950 firy
......... P T B B i S e
90 T R eI 0 B0
ay xoEEL] _wr % sEL e X BEL _olg
(F.a T oSEQ|oEe = o9 EFI E LCL QLK Q8 aﬂu..l.. (N 871} W..M.ﬂr ...... x I_N.
NpOoy Jamo fe0 roewolows r oy 7L ¥ TSDLESE X ord N ; 2
B30 % fa0|0aF ¥ LHE| EED ¥ E4D|0re K GEF |BEL § FOL|OFE * OCL|SHE &
m._U_l_mum_D m_l__.u._L_UL__._c}, m_ﬂm_Lm} {roo 520 BE0T ] o BEDD 8610 51D gl :
&9 o'l s 5D SE a5 & BE'D
ouBWJIOlJISH |Bo1dO) = - = = = = = =
FIE ey o %00 eOD ¥Zoo 900 00
Ed ..1... [T :.....-._.-..—:fmu_ ..ﬂﬂ -Hﬂ"mr.—.,.n_... ...... =
A St L el L i AL L i 3, 5
JEEL v Ten e8¢ ooval kel ETLIVIL ¢ ESW EEEECSERER)IEENEL i
70 * g90)ord ¥ eav| Bl x o |EsR ¢ 0r9 [SEEEUREL[RTLEI06E =
[Ty s SEUD e EE D #6'0 a0 B !
rs 5L 6E %0 52 BED oz #70
e BT e e e Saa e
a0 BT 0 WO 0D R0 00 B
(ST t Lg% * Lil| WOE T Gre|eor E 9si 3
e e L T T e I .m.
SRR G D ETE S T T e d
Fren 520 &E00 p— EBOD 860 SLD i
BE 350 [ e 58l a2 51 £ | v
oar vl T B0l (47, [ ol M i
FTE: FrO D o %00 R0 D reno a0 A0
By ity By mo By ufigh Boyy sao fiogy 4y Bryy oy Byl ;  Bey w0y

uoIReuILUIn||| |I21IXeo)

- @ouUBWIJUOlUBH |Bo1ndN)



=

Long-Working Distance

Objectives

Achieve significantly higher magnifications and
increased resolution. Combine your Zoom 70XL with
the expanded line of Optern LWD Infinity-Corrected
Objectives.

When integrating objectives onto your Zoom 70XL
Lens Systern, You will need to specify one of four
Objective Lower Function Modules (see System

Diagram p. 10-11).

Optem M-Plan APO, LWD Objectives
Eliminate chromatic aberration across exceptionally
flat fields for the ultimate in high-magnification
accuracy. Select from 2X, 5X, 10X, and 20X Long-
Working Distance Objectives. These objectives
are exact replacements for Mitutoyo 378 series
objectives and are ideal for metrology applications.

LWD Infinity-Corrected M-Plan APO Objectives

* 2X M Plan APO, LWD 28-21-02-000
* 5X M Plan APO, LWD 28-21-05-000
« 10X M Plan APO, LWD 28-21-10-000

* 20X M Plan AFC, LWD 28-21-11-000

Optem High-Resolution, LWD Objectives
Specifically designed to capture maximum resolution
at the high-end magnifications of Optem Zoom
Lenses, the 5X, 10X and 20X Optem HR Objectives
are ideal for applications where distinguishing every
finite detail is critical.

LWD Infinity-Corrected Hi Res Objectives

= 5X High-Resolution, LWD..... 28-20-44-000
= 10X High-Resolution, LWD. . 28-20-45-000
= 20X High-Resolution, LWD. 28-20-46-000
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