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Standard & Precision Optics
INTRODUCTION

SPQO Inc. would like to sincerely thank you for your interest regarding of SPQO's products.

SPO Inc. is the company of machine vision optics whose main business is manufacturing of vision
system modules which have been applied for the various fields like FPD(TFT & LCD, OLED) and
SMT & PCB, Semiconductor and Automotive.

Optics is very significant and essential components to the industry field like machine vision
system & precise metrology application(2D & 3D measurement). Also, it has been demanded for

a longtime to improve the system quality and changed to the various applications continuously.

SPO Inc. has many experiences of customized lens designing and manufacturing for various
lenses and modules those are high resolution telecentric lenses and special optical modules

according to customer's requirement.

SPO Inc. also will try to give the great satisfaction throughout the accumulated technology to the
customer who wants to find the best & fast solution.
In addition to, SPO Inc. will accompany with our customers for the succeed business throughout

providing the reasonable price, high quality, and fast delivery.

SPO Inc. tries to keep on developing and researching for the new product and inquiry constantly
to become the No.1 of optical development company in the world. It is delight to us that you
take an interest in our products. If you have any needs for our products or customized products,

please don't hesitate to contact us anytime.
SPO Inc. is sincerely looking forward to your warm concerning and interesting all the time.

Thanks!



SPO would like to guide you for the machine vision components and system to make a decision far the proper lens and
illumination in the various applications.
This explanation for SPO lens will give the easy to understand and choose the best choice.

I SPO Inc. http://www.spoptics.com Standard & Precision Optics  ©, w

Standard & Precision Optics
Model Explanation

o | v BB Ow ] ] v - Example : TCL 0.5X - 110/DI - 5M

Optical System

\ - TCL : Telecentric Lens
- NTL : Non-Telecentric Lens
- TIL : Telecentric lllumination

M (Magnification)

- 00.000X

W.D (Working Distance)
- 000.0mm

llumination Insert

\ - D : Coaxial lllumination
- :Non Coaxial lllumination

Variable Aperture

N\ = | : Iris Type
- :Nonlris Type

Lens Structure Schematic Sensor Format

- 29M, 5M, HR, ST, 12K -~

Sensor Diagonal Length

-32,23,11,8 -~




. . (WD)
Working Distance (W,D) < >
Working distance is the distance from the front of optical lens to the surface of the _O ______________________
specimen when in focus. If optical components like lllumination & Mirror Block are

Specimen

inserted between the lens and the specimen, Working Distance will be defined as
from end of the component to specimen.

Focal Length & Back Focal Length (EFL & BFL)

Focal Length is the distance between the principal point and the focus plane.
Back Focal Length is the distance from the vertex of the last lens to the focus plane.

! Back Focal Length(BFL)
Focal Length(EFL}

YyYv

Depth of Field (Object Side) & Depth of Focus (Image Side) (D.O.F)

Depth of field is the range which is still remained sharp and focused even if object side is
positioned between closer to and farther from best focus.

- Depth of Field = 2 x [(Permissible circle of confusion x effective F/#) / M*]
« Permissible circle of confusion : Sensor Pixel Size x 4{Area Sensor),
x 2{(Line Sensor)

ex) Case of Area Sensor{@ Pixel Size = 4 5um), F/#=8, Magnification = 1.3X
D.OF=2x[{18mx8)}/1.3°]=170.4m

Depth of focus is the range which is still remained sharp and focused even if image side is
positioned between closer to and farther from best focus.

Resolution

Resolving is the capacity to distinguish the minimum space between points and lines.
Resolving is determined by N.A and wavelength(A).
Resolution = (0.67x A}/ N.A,

ex) 0.61 x 550mm(Ac) /0.1 = 3.36um

Resolving Power
Resolving power is the number of lines per millimeter{lp/mm) in which the black & white

lines are distinguished. The resolving power is expressed by line/mn.

ex) 70Ip/mn means to distinguish the line gap of the black & white of 1/70mm pitch. |T|

Flange Back (F.B)

Flange back is the length between the sensor plane and the front plane of camera mount.

Sensor
<« 'FB) | N Plane
- F il

Mount C-Mount CS-Mount F-Mount
F.B(mm) 17.526 12.5 46.5

Front plane



Telecentric System

- Itis the optical system in which the principal ray is parallel to the optical axis of lens.
- There are three types of telecentric systems those are telecentric lens like Object side, Image side and Both sides,
- There is no perspective error and magnification change within D.O.F.

Object Sensor Object Sensor

i L
— - = — =

D|ect slae |elecentric

Distortion

- Distortion is one of the lens aberration that the straight line outside of the optical axis isn't displayed as straight line on the
image plane.
- There are 2 types distortions those are positive and negative like pincushion distortion and barrel distortion.

-

Ly
-

Object Pincushion Distortion Barrel Distortion

Numerical Aperture |

It is the measurement value of the cone of light accepted by a lens. The number is related to the O
lens's brightness and resolution. It is an important value that expresses the lens resolution.
The higher N.A have greater resolution and brightness of the lens.

« Object N.A=nx sinB{n : Object side refractive index)
*Image N.A"=n"x sinB'(n" : Image side refractive index)

ex)NA=01»8=sin" 01=573"

F-Number (Infinite) / Effective F-Number (Finite)

The F-Number value indicates of lens brightness.
The brightness is inversely proportional to a square number of F/#

Lower F/# has more brighter lens, but D.O.F will be short. O o o ° ° °
» Infinite F-Number {object infinite distance) F/28 F/40 F/56 F/80 F/11 F/16

EFL
F-Number =

®e(entrance pupil diameter)

=1/2 NA(Sensor Side N.A)

- Effective F-Number (object finite distance)

Effective F-Number = {1+ M) x Infinite F-Number
=1/2 N.A(Sensor Side N.A)

The number indicates the lens's brightness value when the object is located in the finite position.
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Optical Magnification
Magnification is a ratio between object and image size
Img Distance(L") N.A Sensor Size{Y") '

Magnification = = = = __
Obj Distance{L) N.A Object Size(Y) f

Electronic Magnification

Electronic Magnification is a magnification of an image on camera sensor when displayed on a Monitor.

Field of View (F.0.V)

The viewable area of a captured object via lens and camera.
The F.O.V is Sensor Format size / optical magnification.

Monitor Magnification

Monitor magnification is the magnification of an object which is displayed on a monitor screen through a lens.
Monitor magnification = optical magnification x electronic magnification

ex) optical magnification 0.2X, CCD Size ¥"{Dia. 8mm}, Monitor 14"
Electronic magnification = (14 x 25.4) / 8 = 44.45X, (1" = 25.4mn)
Monitor magnification = 0.2 x 44.45 = 8.89X

Sensor Format

- Area Sensor (unit/mm) 128
64 7.2
48 i -
] 2] -
1/3 172" 1/18" 2/3" 25M Sensor
- Line Sensor
2K 4K ak 12K 16K

2048 X 10um 4096 X 10 um 8192 X7 um 12288 X 5Sum 16384X 5um
2048 X 7um 4096X 7um 17824 X 3.5 um 23360X3.5um



Optical Unit & lllumination Method

Standard & Precision Optics
Optical Unit

*

A

Ry

Pitch Unit for Fiducial Mark Alignment

This unit is good for the inspection of the two fiducial mark
at the same time. This system can be applied to at the
narrow space efficiently and would prevent interference
with each camera.

Standard & Precision Optics
’ Application for illumination usage

Top Plate

Inner optical path length !M

90 right Mirror Block for Narrow Space

This mirror block is useful when there is limited space on
the equipment. Final image becomes mirror images and
origin lens's W.D will be reduced due to inner optical path
length.

lllumination choice is very significant in the machine vision system. Thus, it is essential to choase the proper illuminations
according to applications. Choice of the improper illumination will lead to a variety of image problems like hot spot, blurring,
shadowing & non-uniformity. Customer can choose a variety of illuminations according to applications like below.

I

Coaxial External
[lumination Coaxial llumination

i

Multi angle light

Dome light

0
i

——— |
Ring Back light
[lumination Tllumination

.:n:::l

Telecentric Illumination

SPO will provide the best solution for various applications through customized illuminations.
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TCLOBJ Series

@ FEATURES

- SPO TCLOBJ Series lens is possible to measure FOV 1.3 times larger than other
standard objective lens

ssuss fE0TIL

- Designed to support up to 25M sensor which is 32mn diagonal length.

- Customer wants to measure precise component and big specimen for one time.
These lenses have more big F.O.V. while maintaining the same quality.

Standard & Precision Optics
Standard 10X Vs. SPO 10X objective lens F.0.V & Image Quality Comparison

1.7mm 2.304mm

2.304mm

I A A
Standard 10X objective lens TCL10.0X-30D-25M
(25M Sensor FOV) (25M Sensor FOV)
Model Mag. W.D Resolution N.A F/# D.O.F Telecentricity Optical Sensor size Mount
(mm) (pm) (pm) (~=degree) Distortion (%)
TCL 5.0X-37D-25M 5.0X 37 2.24 0.15 | 16.67 24 0.04 0.03 25M(32mm) F
TCL 10.0X-30D-25M 10.0X 30 1.198 0.28 | 17.86 6.4 0.03 0.01 25M(32mm) =

* D.0.F Calculation : Permissible of circle of confusion : 18ym

| TCL5.0X-37D-25 Standard & Precision Optics

28 2386

814
285

HRi=

sl
~ a

IRIS F-MOUNT oy

% )

o

I 1
e < €7 [ 5 °
- S’L b 2 &
o L J L3 L3 j
o
— & & a d 0
[ |
90 hols| 20 50 6-M4 (BOTH SIDE}
WD37+2 (4175) 465

Standard & Precision Optics 9



I TCL 10.0X-30D-25M

28 2386
I =
sl Gl
G
IR F-MOUNT o
g
@©
[ 1
* & @ [ o °
o =
g I 1| e
o
<4 & & ™
I T
148 8l 20 . 6-Mé (BOTH SIDE)
WD30+2 (432,3) 46,5

52

Conventional vs Telecentric Lens

There is no viewing angle in case of telecentric lens which is difference with conventional lens. It means that viewing
angle is parallel to optical axis of lens. Thus telecentric lens is good for the accurate and precise measurement
applications. Below schematic shows the comparison of the conventional lens & telecentric lens.

_ Optical Axis Viewing Angle # Optical Axis 1 | Optical Axis

Viewing Angle # Optiga/I Axis

Conventional Lens Telecentric Lens

Conventional Vs. Telecentric Lens Comparison

Lens Size Magnification Variation Viewing angle Inner Coaxial lllumination
Conventional (NTL) Small Low - Priced O @] X
ek Large High - Priced X X &)

Conventional & Telecentric Lens Image Comparison

. . . In case of conventional lens, it can't get same data for height
: object over the whole F.O.V due to perspective error.
There will be incorrect data closer to edge side due to viewing

. . . . . . angle of lens. Besides, telecentric lens can get same data over the

whole FO.V.
[ Conventional Lens Image ] [ Telecentric Lens Image ]
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TCL-Line series

Telecentric lens for line scan camera (4K~ 16K)

- Lined up 4K to 16K line scan camera.

- Possible to use the inner coaxial illumination {12K & 3.5X / 5.0X
/ 7X /10X) with uniform LED guide according to the illumination
condition.

- Possible to adjust of the D.O.F by Iris diaphragm also change
the mount according to any camera brand.

Standard & Predsion Oplics
Sensor size for lens scan camera

2K 4K 8K 16K

2048 X 10um 4096 X 10 um 8192 X7 um 12288X Sum 16384X 5um
2048 X 7um 4096 X 7um 17824 X3.5um 23360 X 3.5um
Standard & Precision Optics

Area vs line scan

This series is good for the high level production process such like FPD(LCD, OLED), PCB(Printed Circuit Board), LED
package inspection. It can save the tact time and equipment cost of the system. It is possible to be customized with various
magnifications and W,D according to the customer's requirement while maintaining the same lens quality.

SPO has various lenses according to line sensor size and magnification and will provide the best solution for various

applications.

Area Scan Mode Line Scan Mode

el Why use the line scan camera? ‘ =
=
A. It can save the tact time and equipment cost by scanning for wide area | ! ]‘ %_Uii

for one time.

\

B. It depends on the scanning time and method according to the line
camera like sensor size and scanning way.

Standard & Precision Optics 11
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W TCL-Line-16K series

Model Mag. W.D  Resolution N.A F/# D.0.F Telecentricity Optical Sensor size Mount
(m) (jm) {m) (—=degree)  Distortion (%)
TCL0.415X-1701-16K 0.415X | 170 13 0.0259 8 929 0.04 0.06 | 16K{5m) | M90, M35
TCL 1.0X-1481-16K 1.0X | 148 6.4 | 0.0526 95 190 0.04 0.03 | 16K{5m) | M90, M35
TCL 2.0X-1301-16K 2.0X | 130 35 0.095 10,5 | 627 0.04 0.04 | 16K{5m) | M90,M95
TCL10.0X-11D-16K-82 10.0X 11 1.1 0.3 | 16.67 | 3.34 0.04 0.03 | 16K({5mm) | M90,M95

*D.0.F Calculation : Permissible of circle of confusion : 10um

I TCL0.415X-1701-16K

WD170 £3.4 7541 9.4
95.5 150.1 10 22 1759 54,2 72 493 1251 45

\

8240
8176
= |=
s176 |
2220
280
o
268
]
88
[
298
8100
994
| M5 XP10 |
299

I TCL 1.0X-1481-16K

WD148 £3 4225 9.4
875 446 839 412 356 59.5 701 4
&

) N 2lg
- o~ < ) o B &
ee s s o e s & Xl s

o

s

IRIS

I TCL 2.0X-1301-16K

WD130£26 4586 94
108 715 39.1 22 217.9 4
%a 5
- o
2 3 el |3l g8
%e w - " - nl 8
)
=
. RIS
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| TCL10.0X-11D-16K-82 Standard & Precision Opics
WD11£2 64381 12
133 84 195 185
_10]
G
Ely v
T
L - ol |
R ] ] &8
EY J 2ls
U = b3

=
o | ] o
g e =
{ —L g
L — i)
3
1
\ [l
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~ TCL-Line-12K series

Model Mag. W.D  Resolution N.A F/# D.0.F Telecentricity Optical Sensor size  Mount
{mm) {m}) {m) {~=degree)  Distortion (%)

TCL 0.58X-2501-12K 0.58X 250 9.5 0.036 8 475 0.05 0.03 12K(5u}) M72
TCL 0.64X-1701-12K 0.64X 170 8.4 0.04 8 | 390 0.04 0.06 12K(5u) | M72
TCL 0.7X-1171-12K 0.7X 117 7.7 0.0437 8 | 326 0.04 0.07 12K(5u) | M72
TCL 0.7X-145/D-12K 0.7X 145 10.2 0.033 | 10.6 | 432 0.04 0.03 12K(5u) | M72
TCL 0.87X-1371-12K 0.87X 137 6.4 0.052 83| 219 0.04 0.07 12K(5u) | M72
TCL 1.0X-122D-12K 1.0X 122 6.7 0.05 10 | 200 0.04 0.02 12K(5u) | M72
TCL 1.3X-105/D-12K 1.3X 105 5.6 0.06 | 108 | 128 0.03 0.03 12K(5u) | M72
TCL 2.0X-1151-12K 2.0X 115 3.9 0.085 | 11.8 59 0.04 0.03 12K(5u) | M72
TCL 3.5X-78/D-12K 3.5X 78 3.05 0.11 | 159 26 0.04 0.05 12K(5u) | M72
TCL 5.0X-78/D-12K 5.0X 78 2.6 0.13 | 19.2 15 0.04 0.08 12K(5u) | M72
TCL 7.0X-14.9/D-12K 70X | 149 1.6 0.21 | 16.6 6.7 0.04 0.03 12K(5u) | M72
TCL 10.0X-13.5/D-12K 100X | 135 1.7 0.2 25 5 0.04 0.02 12K(5u) | M72

*D.0.F Calculation : Permissible of circle of confusion : 10um

| TCL0.58X-2501-12K

528,5
WD250 £5 656
120 579 751 21,7 50.7 2031 (14

T

!

=t
#142

288
863

L M72 XP0.75 J
874

> |

| TCL0.64X-1701-12K

W170£3 4034 6,56

137 60,6 244 20 321 1293

@58
%83
M72 XP0.75

[T

#126
ﬁ“jﬁ

\
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| TCLO.7X-1171-12K Standard & Precision Oplics
WD117+2 366,4 5,56
875 62,4 502 343 132 4
=
g
‘. IRIS
a
| TCL0.7X-145D-12K £
WD145 2 3984 6,56
63 20 59,4 356 356 48,2 11,7 33 az 4
926
g21
- Rri-viainilpEP TR
g e 2 5 g
‘ H NL, W ] ‘ H | B Y —5 5/ En
f & L I 3 5
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| TCL0.7X-145-12K
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63 20 59,4 356 955 33 92 4
| 2 g 5 g Ho g
i ) 1
| TCL0.87X-137I-12K
WD137 £2 3814 6,56
139 285 65,8 66,8 81,3 4
) : = T
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IRIS
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I TCL 1.0X-122D-12K
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| TCL 3.5X-78D-12K dard & Procision Onlis
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I TCL 5.0X-78-12K
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Standard & Precision Optics
How to choose the proper lens ?

When choose the lens, has to be considered some factors to apply the application.
First, need to know the correct magnification according to F.O.V & camera sensor.
It can effect the performance of equipment. Below process shows the way for lens selection.

Standard &Precision Optics

Camera

- Sensor Resolution { pixel size) & Size (sensor diagonal length)
S | - ex)5120x 5120 @ 4.5um ( Diagonal 32.583mm)
elect - Camera Mount Check (C, F, M48, M58, M72 mount, etc..)

Standard &Precision Optics

F.O.V - Sample Size (F.0.V) & Demand resolution Check (optical resolution or pixel resolution)
Resolution - ex) 69.9mn x 69.9mn

- Object ~ Sensor Dimension (O.1) Check { W.D + Lens Length + Sensor Dimension)
- lllumination Type Select (Coaxial, External Coaxial, Ring, Bar, Line, Backlight etc..)

Constraint
Condition

Telecentric Lens or Macro Lens Series
F/# / Resolution / N.A Check
ex) TCL 0.33X-3471-25M (FOV 69.9 x 69.9mn)

Lens Select

Standard & Precision Optics 19



‘ TCL-Line-8K series

Model Mag. W.D  Resolution N.A F/# D.0.F Telecentricity Optical Sensor size  Mount
(mm) (um) (pm) (=degree)  Distortion (%)
TCL 0.4X-208.31-8K 0.4X | 208.3 14 | 0.024 8.3 1452 0.04 0.04 8K(7mm) | M72
TCL 0.467X-278/D-8K 0.467X 278 12 | 0.028 8.3 1066 0.04 0.03 8K(7mm) | M72
| TCL0.4X-208.31-8K
WD208.3 4 6231 5,56
139 103,3 329 15 22 14,9 755 20,7 125 4
P
I | 2 3
8 B IR SERRRIE:
) | L L] S
! i RIS
-
p
Section P-P
| TCL0.467X-278D-8K
WD278 £3 3935 9,56
145 248,5 4
73,4
COAXIAL
M4 TAP THRU
| ST
\\ B g9 I gl | g
by 8| 8| Y B B ~
i | g
r1g207|
164 2295
| TCL0.467X-278-8K
WD278 £3 3935 9,56
145 2485
734 19,210 102
y N o
H @ | = o = |l o £
=4 ~ 0| O b3
H by Y g a B Y o
I *

20 Standard & Precision Optics




www.spoptics.com

. TCL-Line-4K series

Model Mag. W.D  Resolution N.A F/# D.0O.F Telecentricity Optical Sensor size  Mount
mn) (pm) (pm) (= degree) Distortion (%)
TCL 0.5X-2371-4K 0.5X 237 8.4 0.04 6.25 700 0.03 0.08 4K (7um} F
TCL 0.7X-1301-4K 0.7X 130 5.1 0.066 5.3 303 0.04 0.05 4K (7um} F
TCL 0.77X-1401-4K 0.77X 140 7 0.0477 8 540 0.03 0.06 4K {10ym} F
TCL 0.92X-1701-4K 0.92X 170 5.2 0.064 7.2 238 0.01 0.03 4K (7um} F
TCL 1.0X-138I-4K 1.0X 138 6.1 0.055 9.1 364 0.04 0.02 4K (10um} E
TCL 2.0X-102-4K 2.0X 102 37 0.09 111 111 0.03 0.07 4K (10um} F

* Remark : Possible to change of mount

=i
0
T
i
=
m
0
@
=
o
&

| TCLO.5X-2371-4K I TCL0O.7X-1301-4K

WD23742 249,7 465
1005 22 127,15 WD13042 163,5 46,5
70 231 275 429
fi
] i 5
I & 2 - i T E
! b g = i
RIS F-MOUNT
| TCL0.77X-1401-4K | TCL0.92X-1701-4K
WD140 #2 2404 6,56 WDT70s2 — a5
80,3 733 39 478 |4 30 193.5

#56

#80

M72 XP0.75

F-MOUNT

I TCL 1.0X-1381-4K I TCL 2.0X-102-4K

WD138 +2 2405 465
&7 ELY B ] . WD100£2 208,8 46,5

66 75,9 344 322 l

% ‘
3
E

240
259

874

F-MOUNT

F-MOUNT

Standard & Precision Optics 21



Standard & Precision Optics

TCL' 47 M Series

FEATURES

- This lens can be applied for 47M sensor camera which has 56.7mn diagonal length.

- It is good for various inspections those are FPD (Flat Panel Display) like LCD, OLED
applications & automotive and mobile components.

- High resolution and good telecentricity.

- Iris diaphragm adapted for adjusting D.O.F.

Currently, there is a demand for large F.O.V inspection of the machine vision applications. ‘
Especially, 47M lens has designed to support the huge sensor size to inspect a large object like LCD,
OLED panel. Thus, it is the main reason why the customer wants to get the huge camera sensor for their application.

It is really suitable for the plat panel cell, module inspection and OLED & LED Pattern inspection for large panel. It is used for the
not only sealant panel, but also panel quality inspection (On/Off inspection). In addition, it also can be applied to automotive
(tube, seals and O-ring) and mabile components (Battery, case, PCB hole) for the large object. It is possible to be customized
the lens according to the customer's demand specification.

‘ TCL-47M series * Remark : It is compatible with 47M CAMERA
Model Mag. W.D  Resolution N.A F/# D.0.F Telecentricity Optical Sensor size Mount
(mm) {m) {m} {=degree) Distortion(%)
DTCL 0.2X-542-47M 0.2X 542 26 0.013 7.7 | 8.4mm 0.03 0.04 | 47M(56.7m) | M72
TCL0.4X-208.31-47M 0.4X | 208.3 14 0.024 8.3 | 2.3mm 0.04 0.04 | 47M(56.7m) | M72
TCL0.64X-1701-47M 0.64X 170 8.4 0.04 8 860 0.04 0.06 | 47M(56.7m) | M72
TCLO.7X-1171-47M 0.7X 11 7.7 | 0.0437 8 718 0.04 0.07 | 47M(56.7m) | M72
TCLO.87X-1371-47M 0.87X 137 6.4 0.052 8.3 482 0.04 0.07 | 47M(56.7m) | M72
TCL 1.0X-122/D-47M 1.0X 122 6.7 0.05 10 440 0.04 0.02 | 47M(56.7m) | M72
TCL 1.3X-105/D-47M 1.3X 105 5.6 0.06 10.8 281 0.03 0.03 | 47M(56.7mn) | M72

* D.0.F Calculation : Permissible of circle of confusion : 22um  * DTCL : Double Side Telecentric Lens
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I TCL0.4X-208.31-47M Standard & Precision Optics
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Double Side Telecentric
Lens Series

@ FEATURES

- Can apply to Mega Pixel Camera like 5M, 4M, 16M, 29M and 4K, 8K (Diagonal
length from 11mn to 43mn).

- Possible to adapt M58-Mount in case of 29M series also change the mount
according to camera brands who have own flange back length.

- High resolution and high telecentricity regarding of all series.

- Iris diaphragm adapted for adjusting D.O.F.

Telecentric means that the principal ray is parallel to the optical axis in the optical system.

The standard telecentric lens is generally is called object side telecentric lens.

Telecentric lens is good for the accurate measurement without perspective error over the whole FO.V.

Also, there is no magnification change within the depth of field {D.O.F} even if W.D moves up and down.

On the other hand, general lens has magnification change by perspective error due to viewing angle when W.D moves up and
down also to be seen the side barrier of in case of height object.

Finally, telecentric system is the best way to do an accurate measurement in the machine vision applications.

seuss SUST 3143UBI3|3] BPIS 3|qnog

Low Mag.
Same Mag.
High Mag.
Mg = ! Mag High Mig.é 5 |
\ ——— Tl
------- f-----y-f---4----}-- Position [ .
DOFRange ' 11 1 ]~ Positian T DOFRange ' '
DOF Range DOF Range

The double side telecnetirc lens means object and image side telecentric lens. There is no magnification change within D.O.F for
both sides.

It will be good choice for the most precise measurement for the large specimen like automobile {tube, seals and 0-rings, screw
& bolts), molding and casting (drilling hole, edge shape), mobile compaonents ( battery, case, PCB hole) applications.

In addition, it is possible to do more accurate measurement by applying the telecentric illumination in case of shape, hole, and
height inspection.

Standard & Precision Optics 25



~ DTCL Series | 4M&25M &29M Camera

Model Mag. W.D  Resolution N.A F/# D.0O.F Telecentricity Optical Sensorsize  Mount
(1m) {m) (mm) (=degree)  Distortion (%)

DTCL 0.08X-470-25M 0.08X 470 59 | 0.0057 7| 3937 0.04 0.06 | 25M(32m) | M58
DTCL 0.1X-4701-4M 0.1X 470 52 | 0.0065 . 339 0.05 0.026 4M(22mm) F
DTCL 0.15X-545-29M 0.15X 545 34 | 0.0097 7.7 | 15.05 0.05 0.03 | 29M(43mm) M58
DTCL 0.24X-4051-29M 0.24X 405 28 0.012 10 7.6 0.05 0.03 | 29M(43mm) | M58
DTCL 0.38X-2651-29M 0.38X 265 17.6 0.019 10 3.05 0.04 0.03 | 29M(43mm) | M58
DTCL 0.563X-1601-29M | 0.563X 160 12 0.028 10 1.4 0.05 0.04 | 29M(43mm} | M58
DTCL 0.664X-1811-29M 0.664X 181 8.4 0.04 8.3 [ 828m 0.05 0.05 | 29M(43m} | M58

* D.Q.F Calculation : Permissible of circle of confusion : 22um  * DTCL : Double Side Telecentric Lens
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‘ DTCL Series | standard Camera

Model Mag. W.D  Resolution N.A F/# D.O.F Telecentricity Optical Sensorsize Mount
{mm) {pm) (mm) {=degree)  Distortion(%)

DTCL 0.044X-398-8 0.044X 398 116 | 0.0029 75 1549 0.05 0.03 1/2"(8mn) C
DTCL 0.061X-398-11 0.061X 398 78 | 0.0043 7| 7524 0.05 0.03 | 2/3"(11mm) C
DTCL 0.12X-230-11 0.12X 230 41 | 0.0082 73 | 2027 0.04 0.03 | 2/3"(17mm) C
DTCL 0.138X-184-11 0.138X 184 36 | 0.0094 7.3 15,3 0.05 0.03 | 2/3"(17mm) C
DTCL 0.157X-160-11 0.157X 160 32 | 0.0104 7.5 12.1 0.05 0.03 | 2/3"(17mm) G
DTCL 0.184X-135-11 0.184X 135 27 | 0.0122 +5 8.8 0.04 0.05 | 2/3"(11mm) G
DTCL 0.24X-108-11 0.24X 108 21 0.016 5 52 0.04 0.04 | 2/3"(11mm) G
DTCL 0.255X-70-9 0.255X 70 21 0.016 8 49 0.03 0.04 | 1/1.8"(9mm) G
DTCL-0.35X-72-11 0.35X ¥iv) 14 | 0.0233 7.5 2.4 0.05 0.04 | 2/3"(17mm) C
DTCL 0.5X-72/D-11 0.5X 72 11.2 0.03 | 8.33 1.3 0.04 0.03 | 2/3"{17mm) C

*D.0OF Calculation : Permissible of circle of confusion : 20ym ~ * DTCL : Double Side Telecentric Lens

| DTCL 0.044X-398-8
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| DTCL0.12X-230-11
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TCL'25 M Series

o9 FEATURES

- Can support up to 25M Sensor which is 32mn diagonal length.

- Compatible with 12M Sensor according to the customer requirement.
- High Resolution lens & No perspective error over the whole FO.V.

- Iris diaphragm adapted for adjusting D.O.F.

- Possible to change the mount according to Camera.

This lens is good for the large area inspection for wide F.O.V. It can get about 4X bigger image than 4M lens. Thus, It is possible
to reduce the tact time and cost also increase the production efficiency while maintaining of the image quality.

@ vs =

4M Series 25M Series

This series is really good for precise measurement like Wafer inspection (IC marking, reed and defect, scratch), SMT & PCB (via
hole, component height & depth) and LED package (Wire bonding, die and chip size, defect) applications.
It is possible to apply for various applications according to magnification and W.D & illumination condition.
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v TCL-25M series * Remark : It is compatible with 12M/25M CAMERA
Model Mag. W.D Resolution N.A F/# D.O.F  Telecentricity Optical Sensor size Mount
{mm) {pm) {jm) {=degree)  Distortion (%)
TCL 0.14X-220-12M 0.14X | 220 | 38563 | 0.0087 8 [17.959mn 0.06 0.08 | 12M(28.16mm) c
TCL 0.153X-220-25M 0.153X | 220 353 0.01 8 12.3mm 0.08 0.02 25M(32mm) | M42
TCL 0.33X-3471-25M 0.33X | 347 16.8 0.02 | 8.25 2.7mn 0.02 0.02 25M(32mm) | M48
TCL 0.35X-2131-25M 0.35X | 213 144 | 00233 | 75 2.2mn 0.08 0.08 25M(32mm) | M48
TCL 0.44X-152/DI-25M 0.44X | 152 11.9 0.028 8 1.5mn 0.04 0.04 25M(32mm) F
TCL 0.45X-2701-25M 0.45X | 270 9.3 0.036 | 6.25 1.71mm 0.08 0.08 25M(32mm) F
TCL 0.46X-1501-25M 0.46X | 150 10.2 0.033 7 1.2mn 0.04 0.04 25M(32mm) | M48
TCL0O.5X-157/DI-25M 0.5X | 157 107 0.031 8 | 1.152mn 0.04 0.03 25M(32mm) F
TCL0.5X-2371-25M 0.5X | 237 8.4 0.04 | 6.25 900 0.08 0.08 25M(32mm) | M48
TCL 0.55X-2001-25M 0.55X | 200 9 004 | 7.4 880 0.03 0.04 25M(32mm) F
TCL 0.55X-271/D-12M 0.55X | 271 9.1 0.037 | 7.4 Tmm 0.01 0.01 12M(28mm) | M48
TCL0.6X-1321-25M 0.6X | 132 7 0.048 | 6.25 625 0.04 0.04 25M(32mm) | M48
TCL0.785X-275/D-12M | 0.785X | 275 6.3 0.053 | 7.4 528 0.01 0.01 12M(28mm) | M48
TCL 0.789X-220-25M 0.789X | 220 552 | 0.0607 | 65 | 375.89 0.03 0.03 25M(32nm) F
TCL 0.8X-2401-25M 0.8X | 240 6.3 | 0.0533 | 7.5 421 0.04 0.04 25M(32nm) F
TCL 0.82X-2701-25M 0.82X | 270 6.1 | 0.0546 | 7.5 401 0.04 0.04 25M(32nm) F
TCL 0.92X-1701-25M 0.92X | 170 52 0.064 | 7.2 306 0.03 0.03 25M(32mm) | M48
TCL 1.2X-1551-25M 1.2X | 155 4.2 0.08 7.5 187 0.03 0.03 25M(32mn) F
TCL 1.28X-125/DI-25M 1.28X | 125 4.7 0.071 9 197 0.03 0.03 25M(32mm) F
TCL 1.35X-1101-25M 1.356X | 110 4.5 0.075 9 178 0.01 0.01 25M(32mn) F r
a
TCL 1.45X-105DI-25M 1.45X | 105 4.86 0.069 | 10.5 179 0.03 0.03 25M(32mm) F o
TCL 1.5X-88D-25M 1.5X 88 2.99 0.112 6.7 107.2 0.04 0.04 25M(32mm) F %
TCL 1.5X-100DI-25M 1.5X | 100 4.04 | 0.083 9 144 0.03 0.03 25M(32mm) F 8
TCL 1.5X-1001-25M 1.5X | 100 45 0.075 10 160 0.03 0.03 25M(32mm) F
TCL 3.0X-78/D-25M 3.0X | 78 3.4 0.1 15 60 0.04 0.03 25M(32mm) F

* D.O.F Calculation : Permissible of circle of confusion : 25M » 18pm, 12M » 22pm
* Possible to change of mount

| TCL0.14X-220-12M

WD222.8 +4 3599 17.526
53 77 N 446 124
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| TCL0.45X-270I-25M
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| TCL0.82X-270I-25M
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TCL'1 2M Series

- Suitable with small pixel size (3.45pm) and 12M@ 17.6m sensor diagonal length.
- High contrast & resolution, low F/# regarding of all lenses.
- Iris diaphragm is adapted for adjusting the D.O.F.

(zV FeATURES

There are presently demanded for small pixel size sensor and large F.O.V lens for
the precise and high accuracy measurement in machine applications.
Customer wants to measure precise component and big specimen for one time,
These lenses have mare big R.O.V. while maintaining the same quality.

Standard & Precision Optics
‘ F.0.V &Image Quality Comparison | TCL 0.348X-1301-5M VS TCL 0.348X-1301-12M

40.6mm

24.26mm

TCL-12M Series lens is possible to measure FOV 1.6
times larger than TCL-5M Series lens.

20,281 s Thus it is good for to reduce tact time and increase
the productive efficiency.
5M camera(3.45pm) 12M camera(3.45pm)
P TCL-12M series
o
Model Mag. W.D Resolution N.A F/# D.O.F  Telecentricity Optical Sensor size  Mount ?
(1m) {um) {mm) {=degree}  Distortion (%) 2
TCL 0.318X-2651-12M 0.318X | 265 10.6 | 0.0318 5 1.36 0.07 0.07 | 1.1"(17.52mm) G
TCL 0.348X-1301-12M 0.348X | 130 12.1 | 0.0278 6.25 1.42 0.04 0.04 | 1.1"(17.52mm) C
TCL 0.348X-2001-12M 0.348X | 200 12 0.029 6 1.36 0.02 0.02 | 1.1"(17.52mm) o
TCL 0.385X-1321-12M 0.385X | 132 12.4 0.027 7.1 132 0.03 0.03 | 1.1"(17.52mm) C
TCL 0.49X-1321-12M 049X | 132 7.5 | 0.0446 55 | 632.2ym 0.05 0.05 | 1.1"(17.52mm) 6
TCL 0.5X-130I1-12M 0.5X 130 9.4 | 0.0357 7| 772.8m 0.05 0.05 | 1.1"(17.52mm) C
TCL 0.5X-110/D-12M 0.5X 110 9.4 | 0.0357 7| 772.8m 0.04 0.03 | 1.1"(17.52mm) C
TCL 0.6X-1301-12M 0.6X 130 6.2 0.054 5.6 | 429.3m 0.06 0.06 | 1.1"(17.52mm) &
TCL 0.64X-1301-12M 0.64X 130 5.8 | 0.0576 556 | 374.6im 0.06 0.06 | 1.1"(17.52mm) &
TCL 0.7X-1301-12M 0.7X 130 5.1 0.066 53 | 298.5m 0.06 006 | 1.1"(17.52mm) G
TCL 4.0X-110-12M 40X | 110 2.1 0.16 12,5 271.5pm 0.05 0.04 | 1.1"(17.52mn) c

*D.0.F Calculation : Permissible of circle of confusion : 13.6um

SPO has various 12M lenses according to magnification, W.D. Please contact us for any special lens if you need.
SPO will provide the best solution for various applications.
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| TCL0.318X-265I-12M

| TCL0.348X-1301-12M
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| TCLO.7%-1301-12M | TCL 4.0X-110-12M

WI130 +2.6 192.5 7.526
34.2 358 25.6 25 613 103, ND110 +2 (292) 17,526
14 96 3.7 4

-
=
C-MOUNT
IRIS C-MOUNT

Standard & Precision Optics
D.O.F & Optical Specifications

Depth of field is the range which is the around the focal point of object side or image side in which the focal point is still
sharp and focused.

-
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N
=
0
@
=
3
@

- Ideal Depth of Field = 2 x [ (Permissible circle of confusion x effective F/#) / M*
- Permissible circle of confusion : Sensor Pixel Size x 4 (Area Sensor) & Sensor Pixel Size x 2 (Line Sensor)

ex) Case of Area Sensor (@Pixel Size =10um), F/# : 10, Mag : 1.0X D.OF=2x[(40m x10)/1°]=2800um

DOF A Check point to increase of D.O.F
-. Check for the demand D.O.F

-. Check for the F/# valuel(it relates with each factors so F/# changed, all factors
also will be changed simultaneously according to the optical formula.)

-. Check the image quality according to F/# variation.

D According to increasing F/#, D.O.F will be increased, resolution and brightness of
F/# lens will be decreased. User has to note this point.
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TCL'8M & 4M Series

(Y FEATURES

- High resolution and high contrast design. i
- Possible to support 4M (16mn diagonal length) to 8M (23mn diagonal length).
- Nearly zero distortion & high Telecentricity.

- Iris diaphragm for adjusting D.O.F.
Possible to customize according to customer requirement.

It is highly recommended to the 2D & 3D precise measurement applications like SPI (Solder Paste Inspection) & AOI {Auto
Optical Inspection) in the SMT & PCB application. These lenses have designed for large format sensor which have wide FOV.
For example, SPI system measures the solder paste height, and defect & short circuit on the PCB after printed the solder paste
on the board. Besides, AOI system inspects the reference position and defect of each component by pattern matching for
optical image. It is also applied for LED components (die, wire bonding, chip size), Wafer inspection (IC chip, read, defect, etc.)
applications.

Standard mount is F-mount, but possible to change of the mount according to various cameras. There are wide range
magnifications so you can choose a suitable lens for various applications.

" —1 TCL 0.49X-132|-8M-HR

System Schematic F.0.V Comparison

| 4M camera FOV 23mm |

These lenses can get higher pixel resolution and wide F.0.V via a large format telecentric lens. SPO have wide range
magnifications so you can choose a suitable lens for various applications.

@ Standard & Precision Optics

Use for 4M Camera (5.5um * 5.5um @ 2048 * 2048) + TCL 1.0X-65/D-4M-HR
- Pixel Resolution : 5.5pm / F.O.V. 0 11.26mm * 11.26mm

Use for 8M Camera (5.5pm * 5.5um @ 3296 *2472) + TCL 1.0X-1571-8M-HR
- Pixel Resolution : 5.5um /F.O.V. 1 18.12mm * 13.6mm

* Even if there is changed camera (4M to 8M), Pixel Resolution is maintained and then F.O.V will be widened!!!
It is possible to get more widen image than reference image by changing camera.
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‘ TCL_ 8M Series *Remark : It is compatible with 4M CCD
Medel Mag. W.D Resolution N.A F/# D.O.F Telecentricity Optical Sensor size  Mount
(mm) {pm) () (—=degree)  Distortion(%)

TCL 0.15X-237.5-15M 0.16X | 237.5 35.8 | 0.00937 8 15.6 0.04 0.03 | 15M{25mm) F
TCL 0.315X-1301-8M-HR | 0.315X 130 13.3 | 0.0252 |6.25 2.8 0.03 0.03 8M{23mm) F
TCL 0.318X-2651-8M-HR | 0.318X 265 105 | 0.0318 5 2.2 0.03 0.08 8M{(23mm) F
TCL 0.348X-1301-8M-HR | 0.348X 130 12.1 | 0.0278 |6.25 2.3 0.03 0.04 8M{(23mm) F
TCL 0.348X-2001-8M-HR | 0.348X 200 12 | 0.0289 6 2.2 0.03 0.02 8M{(23mm) F
TCL 0.375X-2651-8M 0.375X 265 10 0.034 | 5.5 1.72 0.08 0.04 8M(23mm) F
TCL 0.385X-1321-8M-HR | 0.385X 132 12.4 0.027 | 7.1 2.1 0.015 0.03 8M{23mm) F
TCL 0.409X-2371-15M 0.409X 237 10.3 0.036 [6.25 | 1.345 0.03 0.06 | 15M(25mm) F
TCL 0.42X-1321-8M-HR 0.42X 132 54 | 0.0627 [3.35 | 836um 0.03 0.03 8M(23mm) F
TCL 0.42X-1301-8M 0.42X 130 16 0.021 10 2:5 0.023 0.1 8M(23mm) F
TCL 0.49X-1321-8M-HR 0.49X 132 75| 0.0446 | 55 1 0.03 0.05 8M(23mm) F
TCL 0.5X-1301-8M-HR 0.5X 130 9.4 | 0.0357 7 1.2 0.03 0.05 8M(23mm) F
TCL 0.56X-1301-8M 0.56X 130 12 0.028 | 10 1.4 0.03 0.06 8M(23mm) E
TCL 0.58X-2541-8M-HR 0.58X 254 5.8 0.058 5| 654um 0.03 0.08 8M(23mm) E
TCL 0.6X-1301-8M-HR 0.6X 130 6.2 0.054 | 5.6 | 684m 0.03 0.06 8M(23mm) F
TCL 0.6X-1301-8M 0.6X 130 11.6 0.029 [10.4 1.3 0.23 0.1 8M(23mm) F
TCL 0.6X-2581-8M-HR 0.6X 258 6 0.06 51 611m 0.03 0.03 8M(23mn) E
TCL 0.64X-1301-8M-HR 0.64X 130 58 | 0.0576 [5.56 | 597im 0.02 0.06 8M(23mn) F
TCL 0.7X-1301-8M-HR 0.7X 130 51 0.066 | 5.3 | 476m 0.03 0.05 8M(23mn) F
TCL 0.7X-1801-15M 0.7X 180 57 | 0.0588 6 | 538m 0.04 0.03 | 15M{25mm) F
TCL 1.0X-1571-8M-HR 1.0X 157 4.7 0.071 7 | 308mm 0.03 0.06 8M{(23mm) F
TCL 2.0X-50/D-8M-HR 2.0X 50 3 0.112 | 8.9 98 m 0.03 0.04 8M{(23mm) F

*D.0.F Calculation : Permissible of circle of confusion : 8M » 22im  * Possible to change of mount

| TCL0.15X-237.5-15M Standard & Precision Optics

WD237.5 +4 5115 46,5
1138 1035 3261522 114.9 50,7 26,6199 12,4
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B g 5 |l| =g el s 2
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505

| TCL 0.58X-2541-8M-HR ion Optics I TCL 0.6X-130I-8M-HR standard & Precision Optics
WD 1302 153,5 46,5
WD 25442 1063 435 - 65 37 345 231 275 314
- g 1k |
{ {
F-MOUNT
RIS F-MOUNT
| TCL0.6X-1301-8M Standard & Precision Optics | TCL0.6X-2581-8M-HR
‘WD 13012 WD 25842 246 46,5
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ﬂ% g i AR 8
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T F-MOUNT
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I TCL 2.0X-50D-8M-HR Standard & Precision Optics | TCL 2.0X-50-8M-HR
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‘ TCL-4M series

Model Mag. W.D Resolution N.A F/# D.O.F Telecentricity Optical Sensorsize  Mount
(mm) (m) (mm) (=degree)  Distortion (%)

TCL0.15X-255-4M-HR 0.15X | 255 31.4 | 0.0107 # 13.7 0.023 0.01 1*(16mm) G
TCL 0.16X-240-4M-HR 0.16X | 240 30.5 0.0M 43 12.5 0.03 0.01 1(16mm) o
TCL0.215X-1631-4M 0:215% | 168 17.6 0.019 5.4 5.4 0.03 0.03 1*(16mm) o
TCL0.234X-1301-4M-HR | 0.234X | 130 16 0.021 5.6 4.5 0.03 0.03 1*(16mm) G
TCL 0.234X-2001-4M 0.234X | 200 16 0.021 5.6 4.5 0.03 0.03 1*(16mm) C
TCL 0.26X-1301-4M-HR 0.26X | 130 14.3 | 0.0234 5.5 3.6 0.03 0.03 1(16mm) C
TCL 0.26X-2001-4M-HR 0.26X | 200 14.3 | 0.0234 5.5 3.6 0.03 0.03 1(16mm) C
TCLO.275X-2401-4M-HR | 0.275X | 240 16.8 0.02 6.9 4 0.025 0.04 1"(16mm) C
TCL 0.312X-1301-4M-HR 0.312X | 130 7.2 | 0.0465 3.3 1.5 0.03 0.03 1"(16mm) G
TCL 0.312X-2001-4M 0.312X | 200 9.7 | 0.0346 4.5 2 0.03 0.03 1"(16mn) G
TCL 0.37X-2401-4M-HR 0.37X | 240 12.1 | 0.0277 6.7 241 0.03 0.01 1"(16mm) C
TCL 0.445X-1301-4M-HR | 0.445X | 130 10.6 | 0.0318 7 15 0.023 0.065 1"(16mm) G
TCL 0.445X-2001-4M 0.445X | 200 8.4 0.04 5.6 1.2 0.03 0.061 1"(16mm) C
TCL 0.5X-65/D-4M 0.5X 65 10.7 0.031 8 1.4 0.04 0.03 1"(16mm) C
TCL 0.6X-3101-4M-HR 0.6X | 310 7 0.048 | 625 | 764m 0.03 0.08 1"(16mm) C
TCL 0.7X-65/D-4M 0.7X 65 6.6 0.051 6.9 [ 610m 0.03 0.03 1"(16mm) 8
TCL0.8X-130/D-4M 0.8X | 130 8.4 0.04 10 | 687um 0.03 0.03 1*(16mm) G
TCL 0.8X-160/D-4M 0.8X | 160 6.7 0.05 8 | 550um 0.04 0.03 1*(16mm) G
TCL 0.8X-600/D-4M 0.8X | 600 11.2 0.03 | 13.3 | 914m 0.03 0.05 1*(16mm) G
TCL 1.0X-65/D-4M 1.0X 65 5.4 0.062 8 | 352im 0.03 0.03 1"(16mm) &
TCL 1.0X-110/D-4M 1.0X | 110 5.4 0.062 8 | 352im 0.03 0.03 1*(16mm) C
TCL 1.0X-130D-4M 1.0X | 130 6.0 0.056 9| 396im 0.03 0.03 1*(16mm) c
TCL 1.5X-65/D-4M 1.5X 65 3.4 | 0.0937 8 | 146im 0.03 0.03 1*(16mm) c
TCL 2.0X-65/D-4M 2.0X 65 3.3 0.10 10 | 110um 0.04 0.03 1(16mm) c
TCL 2.0X-110/D-4M 20X | 110 3.3 0.10 10 | 110um 0.04 0.03 1*(16mm) G
TCL 2.2X-40/D-4M-HR 2.2X 40 2.7 g.123 8.9 81m 0.03 0.02 1*(16mm) c
TCL 2.2X-50/D-4M 22X 50 2.5 Q:135 8.1 74um 0.01 0.03 1*(16mm) o
TCL 3.0X-40/D-4M-HR 3.0X 40 2.4 0.14 | 10.7 52Zum 0.04 0.03 1(16mm) G

*D.0.F Calculation : Permissible of circle of confusion : 22um

| TCL0O.15X-255-4M-HR Sandard & Predision Optics I TCLO.16X-240-4M-HR
WD 255 +3 3075 17,526
175 20,1 99,0 WD240£5 T 3081 = E 17,526
i
| 8 d I | { 4 g | |
{ i ail | | 1 T
C-MOUNT C-MQUNT
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I TCLO.215X-1631-4M
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| TCL0.234X-1301-4M-HR plics
WD 1302 1771 17,526
51,4 68,3 221 353 |4
|
T BE el
\ RIS C-MOUNT
| TCL 0.26X-1301-4M-HR
WD 13042 185.5 17.526
66.4 55.2 2351545 201 4
i i
——— EE
ff H
RIS C-MOUNT
| TCL 0.275X-2401-4M-HR
WD 24042 1935 17.526
65 67.9 60,6 4
50 15 195 411
i
1 g
il
IRIS C-MOUNT
| TCL 0.312X-2001-4M
WD200 +4 2025 17,526
558 322 68,5 459
&
i =
| =13%
i =
RIS C-MOUNT
| TCL 0.445X-1301-4M-HR
WD130+2 1679 17,526
34,7 EYA 23,2 729 4
f L
TRl en
i H
RIS C-MOUNT

Standard & Precision Optics 45

=
o
"
©
=
%
™
=
n
Q
bl
2
a
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| TCL 0.8X-600D-4M Standard & Precision Opics | TCL0.8X-600-4M Standard & Precision Opiics
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271 |, 268 497 31 4
2 & = g
-1 o  — o
—
C-MOUNT

| TCL2.2X-50-4M

WD50+2 182,5 17,626
92,7 818 8|4

$28

O
M m
B 8

C-MOUNT

I TCL 3.0X-40-4M-HR

WD40#2 1824 17,526
1209 61,5 5

#29

36
]

 C-MOUNT

/

48  Standard & Precision Optics

I TCL 2.0X-110D-4M

WD110 2 1625 17,526
2-M3 @18 A
w |
o
703 @
| TCL 2.2X-40D-4M-HR
WD 402 134,6 17,526
289 25 497 3 4
#16
243 |
e || &
j e
2 9
® L%
a4
C-MOUNT
| TCL 2.2X-50D-4M
WD50 £2 1825 17,526
927 81,8 84
216 2-M3
| 2M3
« 4/
o
[=¢] QN
N M| en)|
-} L3R
50,3 C-MOUNT
| TCL 3.0X-40D-4M-HR
WD40£2 1824 17,526
1209 535 85
716
2-M3
EIE
0‘ s} j=]
& o) @)
s} -3 ®
I
416 C-MOUNT




Standard & Precision Opﬁcs

TCL' SM Series

(my FEATURES
- Optimized design for 5M sensar camera (up to 2/3" camera
& 3.45m/pixel} which is 11mn diagonal length.

- Not only ultra-high resolution and contrast with high N.A.
but also compact design with coaxial illumination.

- Very low distortion in the whole field and lined up according
to various W.D.

Customer can get the high-quality images by combination mega pixel camera and uniform coaxial illumination over the whole

F.O.V also use variable “Iris” for the most lenses.

CCD : 5M Camera(3.45um/pixel)
Lens : TCL 2.0X-65D-5M

Distortionless

o
8

Gray Val.e

TCL 0.5X-65/D-5M

TCL 5M Series Lens A

GrayValue

2 a

TCL HR Ser‘ieS LenS ’ Distance (pixals)

image.

TCL 0.5X-65/D-HR - \//\/

TCL-5M Series have low F/# and High N.A where High contrast and High quality

SPO have various 5M lenses according to magnification and W.D.
Please, Ask to us for more special lens according to magnification and W.D.
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‘ TCL-65-5M Series | W.D: 65m

Model Mag. W.D  Resolution N.A F/# D.O.F  Telecentricity Optical Sensor size Mount
(mm) (pm) { pm) (=degree) Distortion (%)
TCLO.5X-65/D-5M 0.5X 65 8.4 0.04 | 6.25 690 0.02 0.03 2/3"(11mm) C
TCLO.8X-65/D-5M 0.8X 65 5.2 0.064 | 6.25 269 0.02 0.13 2/3"(11mm) C
TCL 1.0X-65/D-5M 1.0X 65 4.8 0.07 7.1 195 0.022 0.16 2/3"(11mm) C
TCL 2.0X-65/D-5M
2.0X 65 2.8 0.12 8.3 517 0i03 0.02 2/3"(17mm) (@
TCL 2.0X-65/DI-5M
TCL 3.0X-65/D-5M
3.0X 65 2.2 0.156 9.6 29 0.02 0.05 2/3"(11mm) C
TCL 3.0X-65/DI-5M
TCL 4.0X-65/D-5M
40X 515, 2l OYE 125 21 0.02 0.03 2/3"(11mm) e

TCL 4.0X-65/DI-5M

*D.O.F Calculation : Permissible of circle of confusion : 13.8um

| TCL0.5X-65D-5M Stand ecision Opt | TCLO.5X-65-5M
WoG5e2 291 ; 8920'4 7Y 2 17'526 WD 65£2 904 17,526
’ ' a5 291 18,2 38,1 HA
2-M3 | [ o
[ §~ i .
T ~t| ™| [=]
i ‘ ‘ L 2 i = 2
L B L1
58] C-MOUNT C-MOUNT
| TCL0.8X-65D-5M Standard n Opiic: | TCL0O.8X-65-5M
WDE5£2 874 17.526
i i WD65£2 874
216 15 22 454
e
L}
3 M~
| 2 8 2
\ b |
468
| TCL 1.0X-65D-5M b Prec ] | TCL 1.0X-65-5M
WDB5£2 975 17.526
279 77197 372 54 WDE522 975
216 279 87 559
2%’3 - -1
[, o
T ‘ = ] 'u\" rI:
1 ™| 5 s )
s ‘ 5 8
458 2
; C-MOUNT
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| TCL 2.0X-65D-5M

wWD65:2 1105 17526
64,2 173, 24 _54
é@\ 9166
~— (= |
m
s L
C-MOUNT
| TCL 2.0X-65DI-5M
WDB52 1105 17.526,
487 155 173, 24 54
#16,6
™e g
b sy 8
w S w
IRIS C-MOUNT
| TCL 3.0X-65D-5M
WD65+2 1275 17,526,
547 338 24 54
2 B166,
[ g
! 4T 4
L) L L o
C-MOUNT
| TCL 3.0X-65DI-5M
WDE5:2 1275 17,526
49,2 155 338 24 54
16,6,
2oty 1210
|
b [= |
my
o w
C-MOUNT
| TCL 4.0X-65D-5M
WD65 +2 142,5 17,526
66,5 76 4
2-M3  #16
——
g :J,
(=]
o~
o & [=]
2 By
45,6 C-MOUNT

| TCL 2.0X-65-5M

www.spoptics.com

WD65+2 110,5 17.526
64,2 173 24 54
ol ’7 I~ o
v { CER
C-MOUNT
| TCL 2.0X-651-5M
WD 6512 1105
64,2 173
T ~
g =%
IRIS
| TCL 3.0X-65-5M
WDEE+2 1275 17,526,
64,7 338 24 54
: 1
Q| { LY L
C-MOUNT
| TCL 3.0X-651-5M
‘WD65+2 1275 17.526
64,7 338 24 5
= 88
s L) L1
C-MOUNT
RIS
| TCL 4.0X-65-5M
WDES +2 1425 17.526
66,5 76 4
- | [=]
0| & )|
5| le
C-MOUNT
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| TCL 4.0X-85DI-5M ' ion I TCL 4.0X-651-5M

WDES5 £2 142,5 17,526
548 11,6, 76 4 . WD65 12 142,5 17,526
2-M3 916 54,9 11,6 76 4
a Yo =
o~ | i A ‘
o) > by |8
= 3 I = & & I I
8| £y et | & 4
s RIS C-MOUNT
45,6 IRIS C-MOUNT
~ TCL-110-5M Series | w.D: 110m
Model Mag. W.D  Resolution N.A F/# D.O.F  Telecentricity Optical Sensor size Mount
(mm) (pm) (m) (=degree) Distortion (%)
TCLO.3X-110/D-5M 0.3X 110 15.3 | 0.0218 6.9 2. 1mm 0.04 0.02 2/3"(11mm) C
TCLO.5X-110/D-5M
055 110 7.2 | 0.0465 | 5.38 593 0.02 0.02 2/3"(11mm) @
TCL0O.5X-110/DI-5M
TCLO.7X-110/D-5M
0.7X 110 52 | 0.0651 538 303 0.02 0.02 2/3"(11mm) C

TCL0.7X-110/DI-5M
TCL0.9X-110/D-5M 0.9X 110 45 0.075 6 204 0.025 0.01 2/3"(11mm) o
TCL 1.0X-110/D-5M

1.0X 110 4.4 0.077 6.5 179 0.03 0.03 2/3"(11mm) €
TCL 1.0X-110/DI-5M
TCL 1.8X-110/D-5M 1.8X 110 4.1 0.081 11 93 0.03 0.03 2/3"(11mm) C
TCL 2.0X-110/D-5M 2.0X 110 3.7 0.09 11 75 0.05 0.03 2/3"(11mm) C

* D.0.F Calculation : Permissible of circle of confusion : 13.8um

I TCL0.3X-110D-5M tan ] s | TCLO.3X-110-5M
WD110x2 142,5 17,526
461 3.1 583 sla WD110 #2 1425 17526
2-M3 P16 461 331 58,3 5|4
H = i | |
- C-MOUNT C-MOUNT
I TCL0.5X-110D-5M P S | TCLO.5X-110-5M
WD 110+2 1325 17,526,
7y 76 e Bl WD 1102 1325
§ 166 i 494 576
| ——
e =NE |
C-MOUNT
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wvcw.spoptics.com

| TCL0.5X-110DI-5M Standard & Precision Opics | TCLO.5X-1101-5M Standard & Precision Optics
WD 110t2 1325
484 38,5 19,1 WD 11012
2, 2158, 494
12
=S
IRIS
| TCL0O.7X-110D-5M Standard & Precision Optics | TCLO.7X-110-5M
WD110£2 1218 17,521
94 278 |4 WD110 £2 1218 17,526
2M3_ 916 % 278 4
ee N i B
i ¢ T ——
& S i C-MOUNT
701 C-MOUNT
| TCL0.7X-110DI-5M Standard & Precision Optics | TCL0.7X-1101-5M Standard & Pre
WD110 42 121,8 17,526
05 155, 978 s WD110 22 1218 17,525
z—rf 216 80.5 135 278 |4
| . %[ i a % 4
ee : JL N ! L i
70,1 RIS C-MOUNT RS EEMOUNT,
| TCL0.9X-110D-5M Standard & Precision Oplics | TCL0.9X-110-5M
WD110t2 1228 17,526
42,2 726 814 WD11042 1228 17,526
2M3| #1686 422 726 ]
Pk R
L[ T8, 1 S
ee =
C-MOUNT
603 C-MOUNT
:
2
| TCL 1.0X-110D-5M Standard & Precision Optics | TCL 1.0X-110-5M g
WD 11042 1322 17,526 WD 11042 1322 17,526,
28.2 78,5 175,84 28,2 785 175 814
%.ﬂ@g
\’& o~

%e i P g
%R % H C-MOUNT ee ] I ‘F C-MOUNT
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I TCL 1.0X-110DI-5M

I TCL 1.0X-1101-5M

WD 1102 1322 17,52
282 543 242 175 84 WD 1102 ~ 11;:;
8166 : -
gy 1
N-
3 s
| 8 5
i : e
ea e L B |
C-MOUNT IRIS
RIS
| TCL 1.8X-110D-5M | TCL 1.8X-110-5M
wD110 2 1249 17,526
39,1 748 14
e WD110£2 1249 17,526
2-M3| 2 39,1 74,8 1174
[~ | o
N =
Ll | o . g
o) o []
—1 ()e L1 w e
! 2 2 2
E[& 1Y - Q| n
| C-MOUNT
(55,2) C-MOUNT
| TCL 2.0X-110D-56M | TCL 2.0X-110-5M
WD 11042 1206 17,526
356 856 WD 1102 129,6 17,526,
2-M3| 166 356 85,6 85
\ o~
> | 8
w ! g
I o % | 1y sl
R -3 8
C-MOUNT
537

@ Pixel Resolution vs Optical Resolution

Commonly, we use 2 types of resolutions in the machine field. But there are somewhat confusion meaning of these
resolutions. Follow pictures show the different meaning between pixel resolution and optical resolution.

Standard & Precision Optics - Pjxe| Resolution

It means that area of one pixel to object also
relate with magnification of lens.

Optical Resolution

It is the capacity to distinguish two adjacent points also express the
lens real resolving power.
Optical resolution is determined by N.A and wavelength.

Image plane

0.3X
Telecentric Lens

] 3.45/m/pixel sensor

0.3X

Telecentric Lens
ex) Has to be seen separately for

adjacent patterns or defects
When defect size is very small or
the detection power is affected to
lens performance.

!) 11.5m

11.5/m

Pixel resolution : 11.5m
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‘ TCL-130-5M Series | W.D: 130m

www.spoptics.com

Model Mag. W.D  Resolution N.A F/# D.O.F  Telecentricity Optical Sensorsize  Mount
(mm) (pm) (pm) (=degree) Distortion (%)
TCL 0.315X-1301-5M 0.315X 130 13.3 | 0.0252 | 6.25 1.7 mm 0.03 0.03 2/3"(11mm) C
TCL 0.348X-1301-5M 0.348X 130 121 0.0278 | 6.26 1.4 mm 0.03 0.04 2/3"(11mm) C
TCL0.42X-1321-5M 0.42X 132 7.3 | 0.0462 4.5 704 0.03 0.03 2/3"(11mm) C
TCL0.7X-1301-5M 0.7X 130 5.3 0.063 5.5 309 0.03 0.05 2/3"(11mm) C
* D.0F Calculation : Permissible of circle of confusion : 13.8um
I TCL0.315X-130I-5M Standard & Precision Optics | TCL0.348X-1301-5M
WD 13012 192,5 17,526 WD 1302 1875 17,526
64 588 59,7 10 68 384 39 42
i
! 0 g & @ 9 % 9 1 |
R 8 8 %e Y - % 8 -
s C-MOUNT g C-MOUNT
| TCL0O.42X-1321-5M Standard & Precision Opiics | TCL0.7X-1301-5M
WD132+2.5 182,5 17,526 WD 1302 1925 17,526
51,8 B 176 215 0 23 |5 34.2 358 231 275 78
L ; q
{ e o9 g el | g g §—% §
%{ LY LR -3 -1 ee s S, - G| a
\m N s C-MQUNT
‘!\\\\
i Mm o g ﬁ
S
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~ TCL-150 & 170-5M series | W.D: 150 & 170mn

Model

Mag. W.D  Resolution N.A F/# D.O.F Telecentricity Optical Sensor size Mount
(mm) (pm) (pm) (=degree)  Distortion(%)
TCLO.17X-1701-5M 0.17X 170 19.7 0.017 5 4.7mn 0.03 0.06 2/3"(11mn} C
TCL 0.26X-1501-5M 0.26X 150 13.7 | 0.0245 5.3 2. 7mm 0.03 0.08 2/3"(11mn} &
TCL0O.3X-1701-5M 0.3X 170 17.9 | 0.0187 8 2.4mn 0.03 0.01 2/3"(1mn} (o
TCL0.65X-170/D-5M 0.65X 170 5.8 0.058 5.6 365 0.02 0.06 2/3" (71 1mm} C
TCL 1.0X-1501-5M 1.0X 150 5.1 0.066 7.5 207 0.03 0.03 2/3" (1 Tmm} C
TCL 1.5X-150/D-5M 1.5X 150 4.4 0.075 10 122 0.03 0.04 2/3" (1 1mm} C
* D.O.F Calculation : Permissible of circle of confusion: 13.8um
I TCL0.17X-1701-5M I TCL0.26X-1501-5M
WD170+3 179.8 17,526 WD 150£2 1276 17,526
85 39 22 338 288 97,7
ee PIE NP Ly
{ HEL L {
C-MOUNT
IRIS  \ C-MOUNT — IRIS
I TCL0.3X-1701-5M I TCL 0.65X-170D-5M
WD 170£2 1275 17,526 WD 17043 1715 17,526
345 332 59,7 4 81 ) 59,5 n k
71 10, 21656
ee S ] i
Tt I =1 1 ¢ it
==
\ IRIS C-MOUNT ‘ 97,7 \M
| TCL0.65%X-170-5M | TCL 1.0X-150I-5M
WD 17043 1715 17,526
81 59,5 N 4 WD150 43 1775 17,526
7 10 58 110 954
2 i
i g 2 g 3? 3 5 S Y |
f | u
IRIS C-MOUNT
C-MOUNT
I TCL 1.5X-150D-5M | TCL 1.5X-150-5M
WD150 2.5 182,3 17,53
802 = = B A4 WD150 +25 1823 17,53
19 2-M3 . , i
(EiE 2 50,2 54 35,1 75 B4
L = & 2 @ a el =1~
-3 ® -y S e -1
! 3 T Y | Y i
& = = = Bim C-MOUNT
(80,2) C-MOUNT
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Standard & Precision Oplics

TCL' U H R Series

& =4

q.\l_lL

@ FEATURES -

- Designed to support for the small pixel size camera (1.67um/pixel).

- Can support up to 2/3" (11mn diagonal length).

A

- Low F/# and high contrast & resolution design. &
- Iris diaphragm is adapted for adjusting the D.O.F. - .
— i p
—

There is an inquiry for the small pixel size camera which is required for precision and high accuracy in the machine applications.
Thus, lens guality also have to be maintained to support the small pixel size camera.

SPO designed the UHR lenses to support for the small pixel size camera. UHR lenses are good for precise and accurate
measurement by performing the more high contrast and resolution than standard HR lenses. Customer can get the high-
quality and contrast images by adaption small size pixel camera and uniform coaxial illumination over the whole F.O.V.

Standard & Precision Optics
Comparison for image contrast | TCL 1.0X-65/DI-UHR VS TCL 1.0X-65/D-HR

UHR Series Lens

2EIIII'.'.'.§;
s S gl
T E B
5 =11 — b
s=m INI=1

0 2 4 6 8 10 12
Distance (pixels)

HR Series Lens

& B
= s
3= =3
s=1I :

5=
s=zm ="

Gray Value
s
a

0 2 4 6 8
Distancs (pixsls)

—
[}
T
c
=E
-
n
@
=k
i)
@

TCL-UHR Series have very low F/# and High N.A where High contrast and High quality image.

SPO have various UHR lens according to magnification and W.D.
Please, Ask to us for more special lens if you need. SPO will provide the best solution for various applications.
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‘ TCL-UHR series

Model Mag. W.D  Resolution N.A F/# D.0O.F  Telecentricity Optical Senseorsize  Mount

(mm) (m) (ym) (=degree)  Distortion{%)
TCLO.17X-1701-UHR 017X 170 20 0.017 5 3mn 0.03 0.03 2/3"(11mm} C
TCLO.42X-1321-UHR 0.42X 132 7.3 | 0.0462 4.5 448 0.02 0.04 2/3"(11mm} C
TCL 0.5X-65/DI-UHR 0.5X 65 6 | 0.0555 4.5 316 0.04 0.03 2/3"(11mm} C
TCL 1.0X-65/DI-UHR 1.0X 65 2 0.11 4.5 79 0.04 0.03 2/3"(11mm} =

*D.Q.F Calculation : Permissible of circle of confusion : 8.8um

| TCL0.17X-1701-UHR Standard & Precision Opics | TCL 0.42X-1321-UHR

WD170 43 1798 17,526 WD132 +2.5 182,5 17,526
85 39 22 _ 338
518 386 176 215 30 23 |5

Q

RIS\ C-MOUNT \& C-MOUNT

A

%31
#36
#37
76

6
843 |

2
246

| TCL0.5X-65DI-UHR Standard & Precision Optics | TCL 0.5X%-651-UHR
WD65 +2 96,8 17,526 WDE5 12 96,3 17,526
88,6 824
2-M3  #16 386 824
? 12 =
r~ Q
33 : ok
< m
69,8 IRIS C-MOUNT \JRIS C-MOUNT
| TCL 1.0X-65DI-UHR | TCL 1.0X-65I-UHR
WD6S +2 104,5 17.526
63 11,6 29,9 4 WDE4,56 £2 , 1045 17,526
2-M3 216 63 11,6 28,9 4
= =
o~
I ™~ S (=]
o 5t L Q £ b < b
Y ® it b4
=
g \IRis C-MOUNT
53,6 \IRIS C-MOUNT
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Standard & Precision Oplics

TCL' HR Series
@ reatures

- Designed for mega pixel camera that is 4.65m/pixel.

- Good uniformed coaxial illumination for the F.O.V. by
eliminating of the hot spot.
- Will show the real imaging power in high-end inspection

sauas HH-TOL

and alignment applications.

- SPO have lined up according to W.D and magnification
which can support up to 2/3" camera.

There are various magnifications and working distance with low distortion design and high resolution & contrast over the full

F.OM.

Standard & Precision Oplics
HR vs ST brightness comparison according to F/#

»

TCL 1.0X-113/D-ST(F/20.8)

F/# 2X different
Brightness 4X different
\
I
TCL 1.0X-110/D-HR(F/10)
Standard & Precision Optics
Relationship for according to the each factor
F/# D.O.F N.A Resolution Brightness
High Increasing Low Low Low
Low Decreasing High High High

F/# is related to the theoretical resolution and D.O.F & N.A of the lens directly.
Thus it have to be keep the optical theory (See the glossary).
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~ TCL-65-HR series | w.D: 65m

Model Mag. W.D  Resolution N.A F/# D.O.F  Telecentricity Optical Sensor size Mount
(nm) (pm) {m) (~=degree) Distortion (%)
TCLO.13X-601-HR-8 0.13X 60 34.6 | 0.0097 6.7 | 15.8mm 0.03 0.08 1/2"(8mm) C
TCL0.5X-65/D-HR 0.5X 65 11.2 0.03 8.3 1.3mm 0.04 0.03 2/3"(11mm) c
TCL0.8X-65/D-HR 0.8X 65 6.7 0.05 8 500 0.02 0.134 2/3"(11mm) C
TCL 1.0X-65/D-HR 1.0X 65 6.7 0.05 10 400 0.022 0.16 2/3"(1mm) C
TCL 1.5X-65/D-HR-8 1.5X 65 4.8 0.07 | 107 190 0.022 0.07 1/2"(8mm) G
TCL 2.0X-65/D-HR 2.0X 65 4.5 0.074 | 135 135 0.05 0.03 2/3"(11mm) -
TCL 2.4X-65/D-HR 24X | 636 4.8 007 | 171 118 0.015 0.1 2/3"(11mm) C
TCL 3.0X-65/D-HR-8 3.0X 65 4 0.083 18 80 0.0z 0.14 1/2"(8mm) G
TCL 4.0X-65/D-HR 4.0X 65 3 0.11 | 18.1 45 0.05 0.03 2/3"(11mm) C
TCL 6.0X-65/D-HR 6.0X 65 3 011 | 272 30 0.05 0.03 2/3"(11mm) C
TCL 10.0X-65/D-HR-8 | 10.0X 65 22 0.15 | 333 13 0.01 0.14 1/2"(8mm) C
TCL 12.0X-65/D-HR-8 | 12.0X 65 2] 0.161 | 37.3 10 0.004 0.1 1/2"(8mm) 8

*D.0.F Calculation : Permissible of circle of confusion : 20um

| TCL0O.13X-601-HR-8 I TCL0.5X-65D-HR

WD 602 1175 17,526
619 WD65 £2 90,4 17,526
281 182 381 5| 4
2-M3 ﬂ1
EEE
LTS =
© 3 [ 1IN g
[y s ‘ ‘ 5| s
58,1 C-MOUNT
| TCLO.5X-65-HR I TCL0.8X-65D-HR
WD65 2 904 17,526 WD 6512 874 17.526
15 22 454 54
281 182 381 5 4 =
. a1
3 [ [ = B [y
o B L3
19 o 1z
~ Y ‘ ® s
C-MOUNT 62 C-MOUNT
| TCL0.8X-65-HR | TCL 1.0X-65D-HR
WD 652
WD 65£2 874 17.526 15
15 22 454 54
n, uy
] ™~
§ Hﬁ f";’l
C-MOUNT

60  Standard & Precision Optics



I TCL 1.0X-865-HR

WD 6512 97,5 17.526
15 216
o \
s \
| TCL 1.5X-65-HR-8
WD 65+2 105,8 17.526
29 1
a
3|

I TCL 2.0X-65-HR

WD 6512 80,2 17.526,
20,5 54,7 504
wn
i o =]
S| o %
C-MOUNT

| TCL 2.4X-65-HR

WD 63,62

808 17526

| TCL 3.0X-65-HR-8

WD 65 42 88,6 17.526,
205 63,1 5[4,
wn
ol m Q,
L LY B
C-MOUNT

www.spoptics.com

I TCL 1.5X-65D-HR-8

WD 65+2 1058 17.526,
29 76 187 455 54
216
2M3
[ o
~N
& ::‘ 3
= Y o
- =
458 C-MOUNT
| TCL 2.0X-65D-HR Standard & Pr
WD 65+2 80,2 17.526,
205 54,7 5l4,
216
e ﬂ‘
< I N o3
i) LY IR
337 C-MOUNT

I TCL 2.4X-65D-HR

WD 63,612 80,8 17.526
| ‘
%)
~
o | [ [] g ]
)

E

C-MOUNT

I TCL 3.0X-65D-HR-8

WD 6512 88,6 17.526,
20,5 63,1 5
616
e |8
| o
LY B
— 337
I TCL 4.0%X-65D-HR
WD 65 22 107,5 17.526,
24 78,5 514,
#16
M ﬂ‘ i
o | NE
| Ly
37,2

C-MOUNT
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I TCL 4.0X-85-HR

WD65 £2

I TCL 6.0X-65D-HR

WD 6512 120,5 17.526
25,1 90,4 5[4
w16
"\‘M(
e ﬂ‘
i | o g
9| B Py
383 C-MOUNT
| TCL 10.0X-65D-HR-8
WD65 +2 164,5 17,526
66,5 98 4
2-M3  #16
2 M
~
|
| (=]
o o @
-1 o
L
456 C-MOUNT
| TCL 12.0X-65D-HR-8
WD65 2 1746 17,526
66,5 108,1 4
2-M3 @16
9l [y
o~
| Q
m| FS o
L% s
4
| 456 C-MOUNT

1075 17.526
24 785 ‘5141
Ly o !
(=]
S| 3| 2
C-MOUNT
| TCL6.0X-65-HR
WD 6512 120,5 17.526
251 90,4 5
[T+ o™ bt
8 g ﬁ
C-MOUNT
I TCL 10.0X-65-HR-8
WDB5 £2 1645 17,526
66,5 98 4
ol [=]
bl ® Q)
-3 -
5
C-MOUNT
I TCL 12.0X-65-HR-8
WD65 $2 174,6 17,526
66,5 108,1 4
= . 2
-} £y
A
C-MOUNT
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‘ TCL-110-HR Series | w.D: 110m

www.spoptics.com

Model Mag. W.D  Resolution N.A F/# D.O.F  Telecentricity Optical Sensor size Mount
(mm) (m) (m) (=degree)  Distortion (%)
TCLO.35X-110/D-HR-8 | 0.35X 110 211 | 0.0158 11 3.5mmn 0.03 0.05 1/2"(8mn} C
TCL0.5X-110/D-HR-6 0.5X 110 11.2 0.03 8.3 1.3mm 0.03 0.02 1/3"(6mn} G
TCLO.5X-110/D-HR 0.5X 110 149 | 0.0225 | 111 1.7 mmn 0.03 0.03 2/3"(11mm} G
TCL0O.8X-110/D-HR 0.8X 110 1.2 0.03 ] 133 831 0.017 0.15 2/3"(11mm) G
TCL 1.0X-110/D-HR 1.0X 110 6.7 0.05 10 400 0.03 0.15 2/3"(11mm) G
TCL 1.5X-110/D-HR 1.5X 110 7 0.048 | 156 277 0.01 0.15 2/3" (11 mm) C
TCL 1.5X-110/D-HR-8 1.5X 110 56 006 | 125 222 0.02 0.06 1/2"(8mm) C
TCL 2.0X-110/D-HR 2.0X 110 4.4 0.077 13 130 0.02 0.03 2/3"(11mm} C
TCL 3.0X-110/D-HR-8 3.0X 110 3.7 0.09 | 166 73 0.02 0.11 1/2"(8mm) C
TCL 4.0X-110/D-HR 40X 110 3.7 0.09 | 222 55 0.05 0.03 2/3"(11mm} C
TCL 6.0X-110/D-HR £.0X 110 3.7 0.09 | 333 a7 0.05 0.03 2/3"(11mm} G
TCL 8.0X-110/D-HR 8.0X 110 37 0.09 | 444 27 0.05 0.19 2/3"(11mm} (
* D.0.F Calculation : Permissible of circle of confusion : 20um
| TCL0.35X-110D-HR-8 | TCL0.35X-110-HR-8
WD110£2 1252
514 17,3 514 wD11012 1252 17,526
16 514 17,3
i
o~ 77!\ H %
—# Cn T
781
| TCL0.5X-110D-HR-6 | TCL0O.5X-110-HR-6
WD110£2 88,5
356 15 16 WD110 42 99,5 17,526
’ £ 356

59,8
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| TCL0.5X-110D-HR

I TCLO.5X-110-HR

64 Standard & Precision Optics

WD110+2 140,7 17,526
472 10,4 78,1 5 4 ‘WD 110+2 140,7 17,526
47,2 10,4 781 5 &
816 =
2-M3
3E | .
| I \\ 3 3 2
3 8 g i < 3 s
® N =
L
il
C-MOUNT
82,3 C-MOUNT
| TCL0O.8X-110D-HR | TCL0O.8X-110-HR
WD110+2 1101 17.526
T4 58,157 o S WD110 £2 10,1 17,52
i I 204 16,3 67.8 54
24
~n
Rak PR —— .
— i L ! =
I & ™~ i I o = —18
It L s o
465 C-MOUNT C-MOUNT
I TCL 1.0X-110D-HR | TCL 1.0X-110-HR
WD110£2 1184 17.526
204 . 173, 18.7 57 5 WD110+2 118.4 17.528
% #16 204 173 757 5l
r~
[ =8 "
L[| o 3 g
o ™~ P 8
ﬁ g 8| ‘ 19 t & =
46,9 C-MOUNT C-MOUNT
I TCL 1.5X-110D-HR I TCL 1.5X-110-HR
WD 65+2 1224 17.526
195 169, 187 62,3 54 WD110 £2 1224
2 216 195 169 18,7 62,3
A3
=S )
[ & {3 =
[ ~ L= 2
s 5|
45,6
| TCL 1.5X-110D-HR-8 | TCL 1.5X-110-HR-8
WD110+2 126,6 17.526
204 173, 187 65,2 54 WD110+2 1266
- 216 204 173 839
A3
= | 3
I Py & \
L = i \ s s
i - aJ ‘ o
46,9 C-MOUNT




| TCL 2.0X-110D-HR

I TCL2.0X-110-HR

www.spoptics.com

WD 110+2 129,6 17.526
3586 856
166
™
l o | 3
[ o =
¥ u L
537
| TCL 3.0X-110D-HR-8
WD 110£2 1379 17,526
356 938 8,5
16,6
~
. % | 3
1 a (= 3
ﬂ af o a|
537 C-MOUNT
I TCL 4.0X-110D-HR
WD110+2 139.4
35,6 953
.2\.41{ 16,6
™~
N
¢n| o
| g g
53,7
| TCL 6.0X-110D-HR
WD110+2 154,3 17,526
35,6 1103 B5
%\E .\
> | I
{ 2 5 &
It - - LY
537 C-MOUNT
| TCL 8.0X-110D-HR
WD110$2 1524 17,526
(] 1084 B
h [
o
I [ | 3
(e LY -1 Y
537 C-MOUNT

WD 1102 1296 17,526
356 856 8,5
! 3
& S| ® Q|
C-MOUNT
| TCL 3.0X-110-HR-8
WD 1102 1379 17,526
356 939 83
| :{ b % 3
H - k-1 L1
C-MOUNT
| TCL 4.0%X-110-HR
WD110£2 1394 17,526
356 953 85
C-MOUNT
| TCL 6.0X-110-HR
WwD110+2 154,3 17,526
356 1103 8.5
| % % .
& |
C-MOUNT
| TCL8.0X-110-HR
WD110 2 1524 17,526
356 1084 a5
{ o = b
}( B a| LY
C-MOUNT
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. TCL-130 & 170-HR Series | W.D: 130 & 170mn

Model Mag. W.D  Resolution N.A F/# D.0O.F  Telecentricity Optical Sensor size  Mount

{mm) (pm) (mm) (=degree) Distortion (%)
TCLO.165X-1301-HR-8 | 0.165X 130 28 0.012 6.8 9.9 0.017 0.15 1/2"(8mm) C
TCLO.23X-130I-HR 0.23X 130 21 0.016 1.2 5.4 0.01 0.13 2/3"(11mm) C
TCLO.3X-1301-HR 0.3X 130 17.7 0.018 79 35 0.04 0.08 2/3"(11mm) C
TCLO.35X-130I-HR 0.35X 130 14 | 0.0238 7.3 23 0.035 0.08 1/2"(8mm) c
TCL0.5X-170/DI-HR 0.5X 170 16 0.022 | 11.3 1.8 0.04 0.03 2/3"(11mm) G

* D.OF Calculation : Permissible of circle of confusion : 20pm

| TCL0.165X-130I-HR-8 : : ‘ | TCL0.23X-130I-HR
WD130 +2 971 17,526 WD130 £2 109,3 17,526
71 83 4
32 32 oz 151 13
) ) |
| g 5 ?3 g 2
i
C-MOUNT
C-MOUNT
| TCL0.3X-130I-HR : \Oplic | TCL0.35X-130I-HR
WD130 +2 1253 17,526, WD130+2 1314 17,526
29,7 95,5 28,9 1015 4
3* 2 e =il "
I § i =1 =
/ IRIS C-MOUNT

| TCL0O.5X-170DI-HR s | TCL0.5X-1701-HR
_WD170134 1251 1753
50 78 313 104 206 _5l4 WD170+34 1251 17,53
23 e76 50 78 313 104 206 G5l
3 M © o © o
%4} 8 SN~ - g $ e SO E e
o - -3 LY L
2 RIS C-MOUNT
(08) é@ C-MOUNT s
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TCL' ST Series

- Various types of telecentric lenses like different working
distance, magnification, CCD size & high resolution.

Il

- It is fixed magnification lens with even coaxial illumination type.

Bl

- It is highly recommended the alignment & surface inspection applications. é/

=
o
T
v
=
«n
o
e £
i
]

- Compact design with same lens barrel of most lenses for easy to installation.

- Support up to Max. 8mn diagonal length (1/2" camera).

Standard & Precision Optics
‘ Comparison for ST Series vs HR Series D.O.F.

TCL 0.5X-65/D-ST

1]

10
N

Y}
a

Gray Value

»

1] 200 400 600 800
Distance (pixels)

)]

TCL 0.5X-65/D-HR

I
o
5]

Gray Value
2 @
2 B

0 200 400 600 800
Distance (pixels)

If you want get longer D.O.F which is higher F/#, we recommend "ST Series".
Also when you choose %" format camera, you had better to use "ST Series” to save the cost.
SPO will give the best solution after comparing the specification for lens and camera and then you can save the cost and time

to make a system. Please, ask to us.

@ Standard & Precision Optics

I wish | could purchase 2X

Use to 2.0X Extender Lens for changing magnification.
Just adapt to C-mount W.D no change Mag. 2.0X up!!
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‘ TCL-40-ST Series | W.D: 40m

Model Mag. W.D  Resolution N.A F/# D.O.F  Telecentricity Optical Sensor size Mount
(nm) (pm) {m) (~=degree) Distortion (%)
TCLO.5X-40/D-ST 0.5X 43 11.2 0.03 8.3 1.3mm 0.03 0.08 1/2"(8mm) C
TCL 1.0X-40/D-ST 1.0X 40 6.2 | 0.054 9.26 370 0.03 0.08 1/2"(8mm) (o
TCL 1.5X-40/D-ST 1.5X 40 5.3 | 0.063 11.9 211 0.03 0.25 1/2"(8mm) C
TCL 2.0X-40/D-ST 2.0X 40 4.8 007 | 14.28 142 0.03 0.03 1/2"(8mm) C
TCL 3.0X-40/D-ST 3.0X 40 4.8 0.07 21.5 95 0.02 0.26 1/2"(8mm) G
TCL 4.0X-40/D-ST 4.0X 40 4.8 0.07 286 71 0.02 0.2 1/2"(8mm) G
TCL 5.0X-40/D-ST 5.0X 40 4.2 008 | 31.25 50 0.02 0.05 1/2"(8mm) G
TCL 6.0X-40/D-ST 6.0X 40 4.2 0.08 37.4 41 0.02 0.02 1/2"(8mm) C
TCL 8.0X-40/D-ST 8.0X 40 4.2 0.08 50 31 0.01 0.03 1/2"(8mm) C

*D.Q.F Calculation : Permissible of circle of confusion : 20um

| TCL0.5X-40D-ST Stand ecision Opt | TCL 0.5X-40-ST
WD 43t2 99,4 17,526
38,9 555 54
WD 432 99,4 17,526
| 389 555 54
2- \ A
S s s,
- 8 LB
BN E-MOUNT
e , C-MOUNT
| TCL 1.0X-40D-ST Standarg n Opiic I TCL 1.0X-40-ST
WD 4042 58,5 17,526 WD 4022 585 17.526

40,7 127 .54

407 127 5

225
™
4
]
14
NN

y @[ : 4
SCCMOUNT C-MOUNT
| TCL 1.5X-40D-ST & Prex 3 | TCL 1.5X-40-ST
WD 4022 a7 i WD 4022 717 17.526
07 6 54
wn| = ;0 ‘ & -
N ‘ 5 @ g
\ -MoUNT

68  Standard & Precision Optics



www.spoptics.com

| TCL 2.0X-40D-ST Standard & Pre | TCL 2.0X-40-ST Pre
WD 40£2 40,5 17,526
355 /5[4 WD 40£2 405 17,526
216 355 54
216
) M3 o |
8 ‘ o |
~ =
™ 'g £ B ‘
8| =
C-MOUNT
18,3 4 C-MOUNT

| TCL 3.0X-40D-ST

| TCL 3.0X-40-ST

=
(=]
LN
9
WD40+2 487 17,526 P
L 437 514 WD 40t2 48,7 17,526 )
% 816 43,7 54 &
1
™
L & 1n)
™| 2 ) §
B b
18,3 | C-MOUNT
C-MOUNT
| TCL 4.0X-40D-ST | TCL 4.0X-40-ST St
WD 40+2 536 17,526
P sla WD 40+2 536 17,526
%16 ‘ 48,6 54
n \-€k E =
R o a2 g
] 5 g ¥
Y = ‘
4l C-MOUNT
183 -
P 4 C-MOUNT
| TCL 5.0X-40D-ST | TCL5.0X-40-ST
WD 40+2 544 17,526
494 54 WD 40+2 544 17,526
% #16 494 J 5|4
| [
o
o~

#17
28305
f
(LT
817
@ #30,5

183 C-MOUNT

\ C-MOUNT

| TCL 6.0X-40D-ST

| TCL 6.0X-40-ST Stanc

WD 40+2 60,1 17,526
55,1 WD 4042 54,4 17,526

% 216 494 54,

wn
)

225
7
»
30,5
7
30,5 i

2 = C-MOUNT
w3 R C-MOUNT I
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| TCL 8.0X-40D-ST Stand. cision ( | TCL8.0X-40-ST

WD 4012 72,2 17,526
67,2 54 WD 402 722 17.526
03 16 67,2 54

225

817
817
i 2305 | |
217
#17
830,5
I

183 MG SMOUNT.
~ TCL-65-ST Series | W.D: 65m
Model Mag. W.D  Resolution N.A F/# D.O.F Telecentricity Optical Sensor size  Mount
(m) {um) (um) (=degree) Distortion (%)

TCLO.5X-65/D-ST 0.5X 65 20.2 | 0.0166 15 2.4mm 0.03 0.04 1/2"(8mm) C
TCL 0.8X-65/D-ST 0.8X 65 12.4 0.027 | 14.8 925 0.03 0.03 1/2"(8mm) C
TCL 1.0X-65/D-ST 1.0X 65 12.4 0.027 | 185 740 0.03 0.03 1/2"(8mm) C
TCL 1.5X-65/D-ST 1.5X 65 7 0.048 | 15.6 277 0.05 0.06 1/2"(8mm) G
TCL 2.0X-65/D-ST 2.0X 65 5.2 0.065 | 15.4 154 0.02 0.03 1/2"(8mm) G
TCL 3.0X-65/D-ST 3.0X 65 4.8 007 | 21.4 95 0.02 0.16 1/2"(8mm) G
TCL 4.0X-65/D-ST 4.0X 65 4.4 0.076 | 26.3 65 0.04 0.03 1/2"(8mm) C
TCL 5.0X-65/D-ST 50X | 655 4.4 0.076 | 329 52 0.04 0.05 1/2"(8mm) C
TCL 6.0X-65/D-ST 6.0X | 653 4.4 0.076 | 395 43 0.04 0.06 1/2"(8mm) C
TCL 8.0X-65/D-ST 8.0X | 649 4.4 0.076 | 526 32 0.05 0.05 1/2"(8mm) C

*D.0.F Calculation : Permissible of circle of confusion : 20um

| TCLO.5X-65D-ST s | TCLO.5X-65-ST
WDE5 2 80,4 17,526
384 37 54 WDES5 2 804 17,526
816 384 37 54
2-M3
™ |2 I
— g o g
S
54,1 . C-MOUNT
C-MOUNT
|l TCL0O.8X-65D-ST ; C | TCLO.8X-65-5ST
WD 652 90,7 17.526
403 504 ) WD 6522
816 4 403
M3
e |
I I o

219
817

49.5

C-MOUNT
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I TCL 1.0X-85D-ST

WD 6512 80 17.526,
816

R

o~
ST ]
o
353

C-MOUNT

| TCL 1.5X-65D-ST

WD 652 77 17.526
72 54
24y (P15
A e
o~
n
M~ L o
Y sl ]
311 L
C-MOUNT
| TCL 2.0X-65D-ST
WD 6522 695 17.526
16 187 298 54
% #16
e || B2
o
)|
ooy M~ (=]
g L
252 \, C-MOUNT
| TCL3.0X-65D-ST
WD 6512
16 . 187
#16
e
o

252

| TCL 4.0X-85D-ST

WD 66 +2

17.526

25,5

17

29,2

www.spoptics.com

I TCL 1.0X-65-ST

WD 65 #2 76,6 17.526,
C-MOUNT
| TCL 1.5X-65-ST
WD 6512 77
72
| TCL 2.0X-65-ST St
WD 65+2 69,5 17.526
16 48,5 5|4
C-MOUNT
| TCL 3.0X-65-ST
WD 65£2
16
| TCL 4.0X-65-ST Stan
WD 66 £2 785 17.526
38,7 4B 54
= g
C-MOUNT
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| TCL 5.0X-85D-ST

WD 655+2 875 17.526
47,7
% 816
Y
™~
s
29,2
| TCL 6.0X-65D-ST
WD 65,32 96,5 17526
387 52,8
216
A
o
e wy)
L
o~
N J
g
29,2
| TCL 8.0X-65D-ST
WD 64,9 +2 1144 17.526
38,7 70,7 54
#16
A
K{x y
']
™~
I
~ l N o
s s Sl
28,2 L
C-MOUNT

| TCL5.0X-65-ST

WD 65,542 875 17.526
5[4
)
™~ al
1] g
C-MOUNT
I TCL 6.0X-65-ST
WD 65,3£2 965 17,526
5/4
w)
™~ ™~ [=)
5 5 2
C-MOUNT
| TCL 8.0X-65-ST
WD 66,912 1144 17.526
5|4
5]
~ ol
£y 4
C-MOUNT

i &
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- Wafer OCR, Wafer Pattern, Wafer Marking.

- PDP Align, PDP OCR, TFT LCD Mark Alignment.

- LCD COG, LCD Align Mark.
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‘ TCL-110-ST Series | w.D: 110m

Model Mag. W.D  Resolution N.A F/# D.0.F Telecentricity Optical Sensor size  Mount
(mm) (um) (ym) (~degree)  Distortion (%)

TCLO.5X-110/D-ST 0.5X | 110 20 | 0.0166 15 2.4mn 0.05 0.05 1/2"(8mm) G
TCLO.8X-110/D-ST 0.8X | 110 12 0.027 | 148 925 0.05 0.05 1/2"(8mm) G
TCL 1.0X-113/D-ST 1.0X | 113 14 0.024 | 208 832 0.02 0.023 1/2"(8mm) C
TCL 1.2X-110D-ST-6 1.2X | 110 10 0.033 | 18.2 505 0.03 0.03 1/3"(6mn) C
TCL 2.0X-110/D-ST 2.0X | 110 %5 0.045 | 22.2 222 0.02 0.02 1/2"(8mm) C
TCL 2.4X-110/D-ST 2.4X | 107 7.5 0.045 | 26.7 185 0.02 0.07 1/2"(8mm) C
TCL 3.0X-110/D-ST 3.0X | 110 6.1 0.055 | 27.3 121 0.01 0.14 1/2"(8mm) C ﬁ
TCL 4.0X-110/D-ST 40X | 110 56 0.06 | 333 83 0.01 0.16 1/2"(8mn) € ?
TCL 5.0X-110/D-ST 50X | 110 5.6 0.06 | 41.7 66 0.01 0.14 1/2"(8mn) G g
TCL 6.0X-110/D-ST 6.0X | 110 5.6 0.06 50 55 0.01 0.1 1/2"(8mm) G
TCL 8.0X-110/D-ST 8.0X | 110 56 0.06 | 66.7 41 0.015 0.25 1/2"(8mn) C

*D.0O.F Calculation : Permissible of circle of confusion : 20um

I TCL0.5X-110D-ST | TCLO.5X-110-ST

£
MD110.£2 PEX] 925 187 187 517'526 WD110+2 92,5 17,526
% (16 49,1 18,7, 19,7 54

e, )
L e/ ™~ w)
n)| Q|
;ﬁ = - ! 5 3 :

583 5
C-MOUNT CHOUNT.

| TCL0O.8X-110D-ST I TCLO.8X-110-ST

WD 1102 106,3 17.526
0.3 46 WD 11042 106,3 17.526
503 46
216 =
2oty
[ m
= i i
i 0 ‘ Q i ®| ©| ©l
— | =
695 C-MOUNT EMOUNT
| TCL 1.0X-113D-ST | TCL 1.0X-113-5T St:

WD11312 104,1 17.526 ‘ WD113 £2 1007
367 1032 36,7 10,3
Mg || O

25,5

56,2
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I TCL 1.2X-110D-ST-6

WD110 £2 94,5 17,526
2-M3 % 54
E* ~
! o] -
! o T =
(453) =
C-MOUNT
| TCL2.0X-110-ST
WD110 12
284
\ § b
\ s

| TCL2.4X-110-ST

WD107 +2

108,6 17,526

284 .6 69,2 54

C-MOUNT

| TCL 3.0X-110-5T

WD110£2
284 6
Q)
—
| TCL 4.0X-110-ST
WD 1102 105,6 17.526
284 6 66,2 5|4
- [~ 2
i s | = 2
C-MOUNT

I TCL 2.0X-110D-ST

WD110+2

I TCL 2.4X-110D-ST

WD107 +2

17,526
505 Sl&

i é@
C-MOUNT

43,6
| TCL 3.0X-110D-ST
WD110 42 100,7 17.526
284 6 187 426 54
B16
)
e || M)
1 d S
H N C
43,6 C-MOUNT
| TCL 4.0X-110D-ST
WD 1102 105,6 17.526
284 6 187 475 54
2w 216
e || o
)[! e Lt
— S
438 C-MOUNT
| TCL 5.0X-110D-ST
WD110+2 115,86 17.526
284 6 187 575 54
#1
g | —67
dF ﬂ
s 3
436 2 C-MOUNT
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| TCL 5.0X-110-ST

Standard & Precision Optics

WD11042 1156 17.526
284 6 76,2 5l4
L 8 [ = o
i o ® |
C-MOUNT
| TCL6.0X-110-ST Standard & Precision Opics
wD110 £2 1153 17526
84 6 759 54
L g | g
[ R
C-MOUNT
| TCL 8.0X-110-ST Standard & Precision Optics
WD110+2 126,7 17.526
284 6, 187 68,6 54
wy
L [+
= -
C-MOUNT

Model : TCL1.0X-65D-5M{Resolution

Pixel size: 7.4pm

Standard & Precision Optics
Sensor Pixel Size & Image Sharpness

Pixel size: 4.65pm

Pixel size: 1.69m

I TCL 6.0X-110D-ST

www.spoptics.com
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WD110 12 1153 17.526
284 6 187 57,2 56
16
Q{
™o || Min
Ll E
[ N[ g
I Gl g
438 C-MOUNT
| TCL 8.0X-110D-ST Standard & Precision Optics
WD110:42 126,7 17.526,
284 6 187 68,6 54
216
]
e L)
" .
I g ~ g
1 9 5 9
436 C-MGUNT

sl

1 4.8ym) : Image variation for sensor pixel size

It shows the sharpness variation of the images
according to the sensor pixel size for certain lens
which is TCL1.0X-65D-5M.

Choosing the proper pixel size for lens is critical
point to decide what is the best way to get the clear
image for certain pixel. As the sensor size is getling
more precise, the image quality of the lens should be
better.

However, we have to note certainly that the lens

performance also has to be supported in order to
satisfy this point.
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TCL' L.W.D Series

FEATURES

- Long working distance telecentric lenses from 150 to 400m.

- Good for the easy to alignment application where requested long W.D.
- There are 4 types of W.D lenses those are 150, 220, 300, 400mn.

- Itis very low distartion design & high resolution telecentric lens.

- Support up to Max. 11m diagonal length.

Crashil -

Enough Space
Picker or etc..

Picker or etc..

Standard W.D Long Working W.D{L.W.D)

There is required to enough space to prevent for crash when handler moves like picker in the equipment.
Finally, L.W.D (Long Working Distance) will be needed to get the enough space.
SPO have various LW.D from 156mn to 405mm also possible to make more longer W.D.

Standard & Precision Optics
If there is no enough space ?

90 right Mirror Block
for Narrow Space

This mirror block is useful when there is limited space.
Final image becomes mirror images.

TCL1.0X-156/D-ST Align mark image
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‘ TCL-150-LWD Series | W.D: 150m

Model Mag. W.D  Resolution N.A F/# D.O.F Telecentricity Optical Sensor size  Mount
(mm) (pm) {ym) (=degree) Distortion (%)
TCL 0.1X-1501-HR-8 0.1X 150 40.4 | 0.0083 6 24mm 0.04 0.05 1/2"(8mm) C
TCL0O.8X-173/D-ST 0.8X 173 1.2 0.03 | 13.3 831 0.04 0.07 1/2"(8mm) C
TCL 1.0X-156/D-ST 1.0X 156 8.8 0.038 | 13.2 528 0.04 0.07 1/2"(8mm) C
TCL 1.0X-1901-HR-8 1.0X 190 6.7 0.05 10 400 0.05 0.03 1/2"(8mm) C
TCL 1.2X-173/D-ST 1.2X 173 11.2 0.03 20 555 0.04 0.13 1/2"(8mn} C
TCL 1.5X-156/D-ST 1.5X 156 8.8 0.038 | 19.7 350 0.04 0.16 1/2"(8mn) G
TCL 1.6X-173/D-ST 1.6X 123 11.2 0.03 | 26.7 417 0.04 0.18 1/2"(8mn) G
TCL 2.0X-156/D-ST 2.0X 156 8.8 0.038 | 26.3 263 0.04 0.19 1/2"(8mn) (&

*D.0O.F Calculation : Permissible of circle of confusion : 20um
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| TCL0.1X-1501-HR-8 | TCL0.8X-173D-ST
WD150 #3 192,6 7.526 WD173%2 124,5 17,526
978 54 . 25 158 60 21,2 383 5
! d|GR
i g q 3 1 13 } N o a
1 ul s l s I s 3
h 1 |
IRIS CMOUNT 70,2 C-MOUNT

| TCLO.8X-173-5T I TCL 1.0X-156D-ST

WD 15622 1385 17.526
WD 1732 124,5 17,526, 57.2 21,2 551 5
60 21,2 383 5 %
%
! 9 o P &
I N i s § q NG
i I ¢ g
C-MOUNT
674 C-MOUNT

I TCL 1.0X-156-ST I TCL 1.0X-190I-HR-8

WD 1562 1385 17,526 WISE o4 1364 17.526
: =4 78,2 02 4
57.2 21,2 55,1 5]
‘ ! % o g ! e o
R B 4 s e[l 3 °
C-MOUNT
IRIS C-MOUNT
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| TCL 1.2X-173D-ST

WD 173:2 132,7 17,526
60 21,2 465 5|
: N mmﬁ
eé Q| LY
70,2 C-MOUNT
| TCL 1.5X-156D-ST
WD 1562 1467
57,2 21,2 633
! q |
‘ b
67.4
| TCL 1.6X-173D-ST
WD 173£2 1375
50 212 513
! §

C-MOUNT

70,2
| TCL2.0X-156D-ST
WD 15642 151,5 17,52
57,2 21,2 68,1 5
I 9 N B
H § -} LY
67.4 C-MOUNT
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I TCL 1.2X-173-ST

WD 17322 132,7 17.526
60 212 465 5
! A 83
! i s
C-MOUNT
| TCL 1.5X-156-ST
WD 15642 146,7 17,526
57,2 21,2 633 5]
L]
uw o =)
s g b4
C-MOUNT
| TCL 1.6X-173-ST
WD 1732 1375 17,526
&0 212 51,3 5
)|
) o
g 8 S g
C-MOUNT
| TCL2.0X-156-ST
WD 15642 151,5 17,526
57,2 21,2 68,1 5
uy
uy o~
33 S o g
C-MOUNT
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‘ TCL-220-LWD Series | w.D: 220m

Model Mag. W.D  Resolution N.A F/# D.0.F  Telecentricity Optical Sensor size Mount
(mm) {pm) (ym) (=degree) Distortion (%)
TCL0.75X-220/D-8 0.75X 220 89 | 0.0375 10 711 0.03 0.08 1/2"(8mn) G
TCL0.75X-220/D 0.75X 220 9.1 0.037 10 711 0.03 0.02 2/3"(11mn} G
TCL 1.0X-220/D 1.0X 220 7.4 0.045 11 440 0.03 0.01 2/3"(11mm) C
TCL 1.0X-250/D-9 1.0X 250 7.4 0.045 11 440 0.03 0.081 1/1.8"(9mm) C
TCL 1.5X-200/D 1.5X 200 5 0.067 | 11.2 199 0.03 0.08 2/3"(11mm} C
TCL 1.5X-220/D-8 1.5X 220 7.4 0.045 | 16.6 295 0.03 0.13 1/2"(8mm) C
TCL 2.0X-200/D-8 2.0X 200 4.2 0.08 | 125 125 0.03 0.02 1/2"(8mmn) C
TCL 2.0X-220/D-11 2.0X 220 6.7 0.05 20 200 0.03 0.07 2/3"(11mm) C
TCL 2.5X-220/D-11 2.5X 220 6.7 0.05 25 160 0.03 0.08 2/3"(11mm) c
TCL 3.0X-200/D-8 3.0X 200 4.2 0.08 | 18.7 83 0.02 0.1 1/2"(8mm) G .5'
TCL 4.0X-200/D-8 4.0X 200 4.2 0.08 25 62 0.015 0.13 1/2"(8mm) G %

* D.0.F Calculation : Permissible of circle of confusion : 20um

| TCL0O.756X-220D-8 I TCL0.75X-220-8

WD 22043 1267 17,526
656 42 191 WD 220+3 126,7 17,526
¥ 516,6
M3 ¢165 65,6 42 19,1

™~

L&
{ 5 5 { £ 5
ff = = H L B

C-MOUNT C-MOUNT
837

| TCL0.75%X-220D I TCLO.75X-220

WD220 +4 139,2 17,526
50 7.9 76,3 5|4 WD220 +4 1392 17,526
2M3.216 50 7.9 76,3 54
é =
i I | o d 8 8 2
I 8 & 8 i = = ®
C-MOUNT

81,8 C-MOUNT

I TCL 1.0X-220D I TCL 1.0X-220

WD220 +4 1475 17,526
49,7 7.8 85 54 ‘WD220 +4 147,5 17,526
]
23| 216, 497 78 85 54
T
N -
—— ml i 2 N =
i g S 2 I s s s
R w| 8| -1
= C-MOUNT
81,7 C-MOUNT
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I TCL 1.0X-250D-9

I TCL 1.0X-250-9

WD 25013 151,2 17,526
703 753 5
216
2‘/‘13
Ll
e :[
f g = -l
ee w |
C-MOUNT
83
| TCL 1.5X-200D
WD200+4 1785 17,526
43,2 98,2 29 84
2-M3 @16
Yk
i g‘ |l P g
i - L - )
I mi
846 C-MOUNT
| TCL 1.5X-220D-8
WD 22043 152,7 17,526
65,6 45,2 41,9
2166
24 -
i}k_ f'
1 | | o
o P
¢ Y s )
C-MOUNT
837
| TCL2.0X-200D-8
WD200+3 182,2 17,526
54.5 96.2 315
16,
2
3.
R bl o - | 1
¥ s | | |
77.8 C-MOUNT
| TCL2.0X-220D-11
WD220 £4 164,7 17,526
49,8 7.8 1021 54
2-M3 916
=
& I
o~
! 2 T 1y \ g
| o o
1 g [E; | =
&6 C-MOUNT
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WD 25043 151,2 17,526
70,9 753 5
| 3 -
C-MOUNT
| TCL 1.5X-200
WD200+4 1785 17.526
43,2 98,2 29 84
i m’ m‘ 5 2
N n’ n‘ B L1
C-MOUNT
| TCL 1.5X-220-8
WD 22043 152,7 17,526
65,6 45,2 419
| { 5 a8 3
[ N s -1 B -
C-MOUNT
| TCL 2.0X-200-8
WD 20043 182,2 17.521
55,7 g5 315
! ! % |
i |
\ C-MOUNT
I TCL2.0X-220-11
WD220 +4 164,7 17,52
498 A 102,1 5|4
! 2’ I \ 2
re i ki 0
C-MOUNT




| TCL 2.5X-220D-11

I TCL2.5X-220-11

wvcw.spoptics.com

WD220 £4 1738 7,526
49,8 111,2 54 WD220 +4 1739 17,52
16 498 78 11.2 5[4
| o)
o
o f g’ Iy g
— ™)
i 2 [y \ g f “’ sl =
L] o m
f & I | s |
= C-MOUNT
81,6 C-MOUNT
| TCL 3.0X-200D-8 | TCL 3.0X-200-8
WD 20043 1905 7.526
54 1365 WD 200+3 1905 17,526
ﬁ _ 557 1263 85
o =
™ 0
& T
o
) 3 g 8 3 3 5
I - % : | 5
“MOUNT 0
778 C-MOUNT =
2
| TCL 4.0X-200D-8 | TCL 4.0X-200-8
WD 2003 1953 17,52
54,5 1323 3,54 WD 20043 195,3 17,521
2m3|  P168 55,7 131,1 504
N |5
] I = <
! 3 al s HF: f 5 5 — 2
R LY o E-Y o
€-MOUNT
77,8 C-MOUNT

L.W.D lenses will be quite good for the limited space between lens and specimen in the equipment.

Therefore, there are so many options according to magnification and W.D that you can choose suitable lens more easily.
SPO can make the customized lens for customer's requirement if you need special lenses.
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‘ TCL-300 & 400-LWD Series | W.D : 300 & 400mn

Model Mag. W.D  Resolution N.A F/# D.O.F Telecentricity Optical Sensor size  Mount
(mm) (pm) (pm) (<=degree) Distortion (%)
TCL0O.8X-320/D 0.8X 320 12.0 0.028 | 14.0 875 0.03 0.03 1/2"(8mn}) C
TCL 1.0X-300/D 1.0X 300 9.6 0.035 | 14.3 572 0.02 0.03 1/2"(8mn}) G
TCL 1.0X-340/D 1.0X 340 8.4 0.04 | 125 500 0.03 0.04 1/2"(8mn} C
TCL 1.5X-300/D 1.5X 300 9.6 0.035 | 21.4 380 0.02 0.13 1/2"(8mn} C
TCL 2.0X-300/D 2.0X 300 9.6 0.035 | 286 286 0.01 0.17 1/2"(8mm) C
TCL 2.0X-330/D-11 2.0X 330 10.2 0.033 | 30.0 300 0.03 0.03 2/3"(11mm) C
TCL 3.0X-340/D-11 3.0X 340 13.4 0.025 60 2606 0.03 0.2 2/3"(11mm) C
TCL0.5X-402/D 0.5X 402 12.9 0.026 9.6 1.5mm 0.03 0.05 1/2"(8mn) G

*D.0.F Calculation : Permissible of circle of confusion : 20um

| TCL0.8X-320D Stand ecision Opt ] TCL0.8X-320
WD320 16 167.2 17,526
77 847 s WD320 +6 167,4 17,526
216 71,7 847 1114
M3 1
o [S | i
i 5 T Ll 8 I e g et—g
ee -1 HEL -1 I
1004 ) C-MOUNT C-MOUNT
| TCL 1.0X-300D Standard n Opiic: | TCL 1.0X-300
WD 30044 188,2 17,526
80.7 991 Py WD 3004 188.2
- 80,7 99,1
2 "
S %; % E{
§ b= I sl
ea % : %*

98,8 C-MOUNT

I TCL 1.0X-340D & Pre - I TCL 1.0X-340

WD340+5 186,7 17,526 WD340+5 186,7 17,526
76,2 102 85 76,2 102 3.5

N
e | 9|

94,3 C-MOUNT C-MOUNT
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I TCL 1.5X-300D

WD 30014 195,7 7,526
807 106,5 85
: 16,
0| P
~g | ]
g % %
98,8 C-MOUNT
| TCL 2.0X-300D
WD 300£4 2005 17,526
80,7 1114 85
{"M.L 16,
~e | ¥
. -
ef s‘ L]
98,8 C-MOUNT
I TCL 2.0X-330D-M1
WD330 +6 2526 17,5
82 159,6 11)4
2-M3 216
|
> |8
& 5 [ > 2
e% = L[] 5 8,
11,3 C-MOUNT
| TCL 3.0X-340D-11
‘WD340 +6 250,8 17,526
72 167.8 11/4
2M3 916
§ g
! & [Em2 2
I 8 e ?
1013 C-MOUNT
| TCLO.5X-402D
WD402 £8 1475 17,526
56,9 12,1 62 16,5 |4
2-M3 #16
IRES I
! g g [T 3
ﬁ& s s -1
== 2 g
C-MOUNT
101,6

I TCL 1.5X-300

www.spoptics.com

WD 3004 1957 17.526
80,7 106,5 B,i
1 51 5
H B 8|
C-MOUNT
I TCL 2.0X-300
WD 30044 2005 17,526
80,7 1114
P ld .
1 9
C-MOUNT
| TCL 2.0X-330-11
WD330 6 2526 17,52
82 159,6 11)4
R 5 Q =
)| o
[le - LY Y
C-MOUNT
| TCL 3.0X-340-11
WD340 16 250,8 17,526
72 167,8 114
{ & a2 8
1 s ul s
C-MOUNT
I TCLO.5X-402
WD402 18 1475 17.526
56,9 121 62 16,5 |4
eﬂ] o o~ o
| & &
H s ) -}
at
C-MOUNT
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”.I/Ill Standard & Precision Optics .
Non-Telecentric

Lens series
11

Non-Telecentric lens(NTL) series have designed for high resolution and nearly zero distortion perfectly. It is good that compact
size making and cost-effective optics. Also it can replace the cctv lens,

This series are fixed magnification will be useful to be precise measurement applications. In addition to, it is so rigid and solid
that really good for flying machine which required stability condition even if it moves fast.

FEATURES

- Good for any measurement application like factory automation
which is not required telecentricity.

- Nearly zero distortion design.

- Fixed magnification lens and compact size.

SPO can support many types of camera sensors from V2" ta 15M with high image quality.
Therefore, it is possible to modify another magnification according to the customer’s requirement.

‘ General Lens

Model Mag. W.D Resolution N.A F/# D.O.F Optical Sensor size Mount
(rm) (um) (pm) Distortion (%)
NTL0.6X-117 0.6X 117 9.3 0.036 8.3 922 0.02 1/2" (8mm) G
NTL 0.6X-120 0.6X 120 93 0.036 8.3 922 0.04 1/2" (8mm) C
NTL 0.8X-100 0.8X 100 8.2 0.041 9.7 606 0.03 1/2" (8mm) C
NTL 1.2X-100 1.2X 100 78 0.043 14 388 0.03 1/2" (8mm) C
NTL 2.0X-100 2.0X 100 7.1 0.047 213 213 0.04 1/2" (8mm) C
NTL 4.0X-92 4.0X 92 6.1 0.055 36.4 91 0.01 1/2" (8mm) C

*D.0.F Calculation : Permissible of circle of confusion : 20um

| NTLO.6X-117 Standard & Preci

I NTL0.6X-120

WD 11742 69 17,526 WD 120£2 708 , 17,526

C-MOUNT C-MOUNT
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I NTL 0.8X-100 Standard & Precision Optics I NTL 1.2X-100 Standard & Precision Optics
WD 10012 80,5 17,526 WD 100+2 86 17.526
! = 3 ! o a
{ ® s i . o
C-MOUNT C-MOUNT
| NTL 2.0X-100 Standard & Precision Opics | NTL 4.0X-92 Standard & Precision Optics
W60 . 17,526 WD 922 100,5 17,526
i © g | o il
i : g | - g
E-MAUNT. C-MOUNT

=z
S
3
o
s
I
n
]
=1
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=
n
e
I
3
L
0
g
fua 15
o
3

‘ HR series

Model Mag. W.D Resolution N.A F/# D.O.F Optical Sensor size Mount
(mm) (m) (mm) Distortion (%)
NTL 0.19X-240-HR 0.19X 240 28 0.012 7.9 8.7 0.13 2/3"(11 mm} c
NTL 0.198X-185-HR 0.198X 185 21.2 0.0158 6.3 6.4 0.06 1/1.8"(9mm} C
NTL 0.3X-240-HR 0.3X 240 17.7 0.019 7.8 3.4 0.135 2/3"(17mm} C
NTL 0.57X-200-HR 0.57X 200 11.6 0.029 9.8 1.2 0.04 2/3"(17 mm} C

*D.0.F Calculation : Permissible of circle of confusion : 20um

NTL 0.19X-240-HR Standard & Precision Optics NTL 0.198X-185-HR Standard & Precision Optics
s P
WD 18542 625 17526
WD 24042 72 17,526 T =
! 3 g { I 7‘
i = s i
CHOUT C-MOUNT
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I NTL 0.3X-240-HR I NTL 0.57X-200-HR
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WD 240+2 72 17526
WD 200+2 1135 17,526,
C-MOUNT
€-MOUNT
~ 4M Series
Model Mag. W.D  Resolution N.A F/# D.O.F Optical Sensor size Mount
(mm) (ym) (mm) Distortion (%)
NTL 0.15X-2551-4M 0.15X 255 29.8 0.0113 6.7 13 0.08 1"(16mn) @
NTL 0.185X-2251-4M 0.185X 225 17.6 0.019 4.9 6.2 0.01 1"(16mn) G
NTL 0.215X-2261-4M 0.215X 226 20 0.017 6.3 5.9 0.01 1"(16mn} C
NTL 0.25X-1941-4M 0.25X 194 14.8 0.023 5.4 3.8 0.01 1"(16mm} C
NTL0.3X-1701-4M 0.3X 170 16.7 0.02 75 3.6 0.06 1" (16mm} C
NTL 0.47X-176-4M 0.47X 176 10.2 0.033 7.1 1.4 0.28 1"(16mn) C
NTL 0.5X-253-4M 0.5X 253 11.2 0.03 8.3 1.4 0.06 1"(16mn) C
NTL 0.55X-160-4M 0.55X 160 9.9 0.034 8.1 1.1 0.06 1"(16mn) C
NTL 0.75X-160-4M 0.75X 160 8.9 0.0376 10 782mm 0.06 1"(16mn) 2
*D.0Q.F Calculation : Permissible of circle of confusion : 22m
I NTL 0.15X-2551-4M I NTL 0.185X-225]-4M
WD 255£2 60,7 17,526
WD 225 £3 67 17,526
225 277 108 235 , 277 158
Ll g [ 94 s —q
e% L1 1 J Q| H
=i
C-MOUNT \ RIS C-MOUNT
RIS
I NTL 0.215X-2261-4M I NTL 0.25X-1941-4M
WD 22623 715 17.526 WD 19422 732 17,526
26,8 247 20 26,8 247 217
L]
ee ! ool I | g el
Ee w ® ff
ES N\ C-MOUNT
IRIS
IRIS C-MOUNT




I NTL 0.3X-170I-4M

www.spoptics.com

I NTL 0.47X-176-4M

Crnridi . Dot s
Standard & Precision Optics

D1 72 12 17,526 WD 17622 574 17,526
26,2 247 271
! g E T 2
1 —‘ a « u By
i J =
C-MOUNT C-MOUNT
I NTLO.5X-253-4M I NTL 0.55X-160-4M
WD 160:2 82,1 17.526
WD 253+3 1426 7,526 391 43
112,6 30
| 5 g | = ) 1 2 1 s
: B! e% - g 118
C-MOUNT
C-MOUNT
I NTLO.75X-160-4M Standard & F
WD 16012 112,5 17,526
695 43
| -
C-MOUNT
‘ 5M Series
Model Mag. W.D Resolution N.A F/# D.O.F Optical Sensor size Mount
(mm) {m) (mm) Distortion (%)
NTL 0.19X-240-5M 0.19X 240 17.7 0.019 5 3.8 0.03 2/3" (11 mm}
NTL 0.257X-185-5M 0.257X 185 16.8 0.02 6.4 2.6 0.01 2/3"(11mm}
* D.0.F Calculation : Permissible of circle of confusion: 13.8um
I NTL 0.19X-240-5M Standard & Precision Optics | NTL0.257X-185-5M
WD240:3 81 17,526 WD185+2 92,1 17,526
41 40 52,1 40
lf
R | se P I |
i l\G =] w

C-MOUNT

C-MOUNT
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‘ 8M Series

Model Mag. W.D Resolution N.A F/# D.O.F Optical Sensor size Mount
(mm) (m) (mm) Distortion (%)
NTL 0.247X-267-8M 0.247X 267 13.6 0.0247 5 3.6 0.01 8M(23mn) F
NTL 0.296X-267-8M 0.296X 267 12 0.028 53 2.66 0.01 8M(23mn) F
NTL 0.35X-300-8M 0.35X 300 9.6 0.035 5 1.8 0.08 8M(23mm) F
NTL 0.37X-261-8M 0.37X 261 9.1 0.037 5 1.6 0.01 8M(23mm) F
NTL 0.43X-261-8M 0.43X 261 7.8 0.043 5 1.18 0.01 8M(23mm) F
NTL 0.5X-3001-8M 0.5X 300 6.7 0.05 5 880m 0.08 8M(23mm) F
NTL 0.55X-210-8M 0.55X 210 10.2 0.033 8.3 1.46 0.04 8M(23mn) F
NTL 0.63X-3101-8M 0.63X 310 6.9 0.0485 6.5 720pm 0.08 8M(23mm) F
NTL 0.74X-247-8M 0.74X 247 6.5 0.0518 7.1 570pm 0.06 8M(23mm) F
NTL 0.75X-193-8M 0.75X 193 8.9 0.0376 10 782m 0.005 8M(23mm) F
NTL 0.8X-2601-8M 0.8X 260 59 0.0568 7 4871m 0.05 8M(23mm) F

*D.0.F Calculation : Permissible of circle of confusion : 22um

I NTL 0.247X-267-8M Stand ecision Opt I NTL 0.296X-267-8M

WD 267+3 1075 46,5 WD 267+2 1077 46,5

—

#59
T
[T T

#59

F-MOUNT F-MOUNT

| NTL 0.35X-300-8M Standarg n Opiic I NTL0O.37X-261-8M

WD 26142 1135 46,5

WD 30044 1635 46,5
1236 179 _22 N49

{
eﬂl L1 L # E1

F-MOUNT

jm— —
259

246
T

F-MOUNT

I NTL 0.43X-261-8M & Pre - I NTL 0.5X-3001-8M

WD 30024 163,5 465
WD 26113 120 46,5 766 279 268 _ 321

B46
HL{
 E—
#59
862
963
\
$47

F-MOUNT
IRIS F-MOUNT
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I NTL 0.55X-210-8M Standard & Precision Optics I NTL 0.63X-3101-8M Standard & Precision Optics
WD 21023 714 465
3 324 WD 310£3 1955 465
— 292 18 1483
e M .t = "
= F-MOUNT
F-MOUNT
I NTLO.74X-247-8M I NTL0.75X-193-8M
WD 24743 1279 465 WD 1932 852 465
528 324
I . E " . | g  lgl= 1' 2
i 2 f ﬂ ¢ 94 T J :
a F-MOUNT FMOUNT
5
7
o
I NTL0.8X-2601-8M Standard & F g
WD 260+2 2035 46,5 :
852 208 374 512 he :
1 M
| §—¢ —3
IRIS
‘ 12M Series
Model Mag. W.D Resolution N.A F/# D.O.F Optical Sensor size Mount
(mm) (m) (mm) Distortion (%)
NTLO.54X-2351-12M |  0.54x | 235X | 78| 0043] 63] 13 | 0.05 |  12M(28m) | M48
* D.0.F Calculation : Permissible of circle of confusion : 20um
| NTLO0.54X-2351-12M Standard & Precision Optics
WD23542 1892
103
ET]
! g 2 g Zo
ea €| " g g Ct
IRIS
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‘ 15M Series

Model Mag. W.D Resolution N.A F/# D.O.F Optical Sensor size Mount
(mm) (ym) (inm) Distortion (%)
NTL 0.42X-300-15M 0.42X 300 8.6 0.039 5.4 1.2 0.08 15M(25mm) F
NTL 0.789X-260-15M 0.789X 260 6 0.056 7 674m 0.06 15M(25mm) F

*D.0.F Calculation : Permissible of circle of confusion : 20um

| NTL 0.42X-300-15M Standard & Precision Optics I NTL 0.789X-260-15M
WD300+4 158,5 46,5
1105 s m WD26013 1984 465
88,5 109,9 4,8
| g | 0
| ] “ I 2
% | j | 1\} -JL B
F-MOUNT
F-MOUNT
v 25M series
Model Mag. W.D Resolution N.A F/# D.O.F Optical Sensor size Mount
(mm} (m) (mm) Distortion (%)
NTLO.52X-2481-25M | 0.52x | 248 | 78| 0043 6| 799m | 005 | 25M@32m) | F
*D.0.F Calculation : Permissible of circle of confusion : 20um
| NTL 0.52X-2481-25M
WD248+4 150,65 465
321 145 104
& ¥ % & o % 53
G% L= B & 8 B/ 8|
F-MOUNT
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NTL-LINE series

@ FEATURES

- Can support up to 12K (5pm/pixel) that is 62.4mn diagonal length.
- High resolution & high contrast optical design.

- Nearly zero distortion design for whole F.O.V.

- Various magnification from 0.5X to 3.5X.

- Fine focus function is adapted without change of own W.D.

NTL Line Series not only compatible with 4K, 8K line sensor cameras but change the mount for any flange-back length.
It can be applied for measurement of FPD{defect & particle, ink injection), Lead Frame(tap, film), LED components ( housing
and package) application. This series have designed of high resolution & high contrast with low distortion for excellent image.

‘ NTL-Line series

=z
=]
I
i
=
m
n
it}
=5
i3
1]

Model Mag. W.D Resolution N.A F/# D.OF Optical Sensor size Mount
(mm) (m) {m) Distortion (%)

NTL 0.5X-3301-12K 0.5X 330 8.6 0.039 6.4 512 0.08 12K (5pm) M72
NTL 0.7X-2571-12K 0.7X 257 9.6 0.035 10 408 0.01 12K (5pm) M72
NTL 1.0X-2021-12K 1.0X 202 6.7 0.05 10 200 0.04 12K (5pm) M72
NTL 1.4X-1681-12K 1.4X 168 5.5 0.063 1.1 113 0.02 12K (5pm) M72
NTL 2.0X-501-12K 2.0X 50 3 0.1 9.1 45 0.03 12K (5pm) M72
NTL 2.0X-1401-12K 2.0X 140 4.3 0.078 12.8 64 0.03 12K (5pm) M72
NTL 3.5X-881-12K 3.5X 88 2.4 0.14 12.5 20 0.05 12K (5m) M72

* Remark : Possible to change for mount

| NTLO.5X-3301-12K Standard & Precision Optics I NTLO.7X-2571-12K Standard & Precision Optics

WD 330+4

=3
o

157.3
,5 76/16,8 WD257+3 50,5 193
16 31,3 | 246

249

w
o

964
959

1 F

56
M57 XP0.75
#59

[N

IRIS
IRIS
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I NTL 1.0X-2021-12K

WD202#3 60,1 218
713 388 | 74z
g
=
RIS
| NTL 2.0%X-501-12K
5042 1025 2475
52 505 247
g
& I
R Ga h&
3|
| NTL 3.5X-881-12K
— 75 S 48w FIICREN] -
L]
l o H%‘ gae |
i Y ‘ Lk i

RIS

R

Q. What is the reason that is difficult to make coaxial illumination
for Non-telecentric lens?

A. There is no viewing angle in case of telecentric lens. Thus
reflected light from object will enter to the lens perfectly(On-
Axis for optical axis).

It means that principal ray is parallel to the optical axis of lens.
Finally, it can make uniform image for whole F.O.V.

Besides, Non-telecentric lens can't get the whole reflection
light from object due to viewing angle for optical axis so there
is loss the reflected light{Off axis for optical axis).
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I NTL 1.4X-1681-12K

WD16822
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246 313 [193
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I NTL 2.0X-140I-12K
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Zoom Lens series

ZNTL 0515/ ZNTL 0530

This zoom lens has high resolution to get the high contrast image

compared to the general zoom lens.
There are 2 types of zoom lenses accosting to magnification those are 0.5X~1.5X & 0.5X~3.0X.
It can support up to %" (8mn diagonal length) camera sensor.

These zoon lenses are manual zoom function also have fine focus adjustment without change the own W.D.

It is good for the inspection those are LED die bonding and wire bonding application.

‘ ZNTL 0515
Model Mag. W.D Resolution N.A F/# D.O.F Optical Sensor size Mount
(mm) (pm) (pm) Distortion (%)
0.5X 184 11.2 0.0298 8.3 2.6mn 0.2 1/2" c
ZNTL 0515
1.5X 184 6.7 0.05 15 535 0.5 1/2" €
I ZNTL 0515 Standard & Precision Optics
WD 184 £2 176,142 17,526
216523 23 20 45 25 744
FINE FOCUS C-MOUNT
& 2ZNTLO0530
Model Mag. W.D Resolution N.A F/# D.OF Optical Sensor size Mount
(nm) (um) (pm) Distortion (%)
0.5X 180 21 0.016 15.6 51 0.6 172" C
ZNTL 0530-1/2
3.0X 180 7.8 0.043 34.9 310 0.2 172" @
0.5X 180 18.6 0.018 13.9 4.4min 0.25 1/3" G
ZNTL 0530-1/3
3.0X 180 7 0.048 31.3 278 0.14 1/3" c
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| ZNTL 0530

|
[~

WD 18042 198,242 17,526
16 23 246 108,1 8

=

C-MOUNT

“ ZNTL 3050

This zoom lens have designed for large camera sensor for 2K line camera, 4M camera, etc.
It can support up to 26mm diagonal length and low distortion for over full range of magnification.

Model Mag. W.D Resolution N.A F/# D.OF Optical Sensor size Mount
(mm) (ym) {m) Distortion (%)
3.0X 38 3.6 0.093 16.1 936 0.046 2K(13u} M42
ZNTL 3050 4.0X 38 2:9 0.115 17.4 56,5 0.032 2K(13u} M42
5.1X 38 2.6 0,13 19.6 391 0.044 2K(13u} M42
I ZNTL 3050

WD 28 3024 6,56
232 71 7382
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CMM Series

(T FEATURES

- Compact size unit.
- Same image quality like real microscope system.
- Compatible with any CF Plan and EPI objectives.

- Possible to insert the optical components.

INFINITY CORRECTED OPTICAL SYSTEM

Infinity corrected optical systems are used in research laboratory microscopes and industrial metallurgical microscopes
generally.

This microscope system have an image distance is set to infinity.

This means that a tube lens is placed between the tube barrel and the objective to produce final image.

The Infinity optical system is possible to insert optical components(such as illuminators, polarizers, filter, etc.) to be added into
the parallel optical path between the objective and the tube lens with only a minimal effect on focus position.

The tube length in infinity corrected optical systems ranges from 160 to 200mn which is known as the focal length according

to the manufacturer.

Objective Lens Objective Lens

e Sensor plane
Finite space

[ Finite Optical System|] [ Infinite Optical System]

One feature for using infinity corrected optics is that parfocality between different objectives can still be maintained, even
when one or mare auxiliary components(such as illuminators or polarizers) are added into the optical path. Another feature is
that accessories can be created to produce exactly 1x magnification without altering the alignment between the objective and
tube lens.

SPO have named this system that is CMM Series{Compact Microscope Module).

It is good for the production fields to give online monitoring inspection without any loss image quality. It is compact microscope
unit for monitoring system which can apply to inline machine vision application. It is compatible with any CF Plan & EPI objective
lenses(Bright Field).

It is also applied for the Koehler illumination optics for uniform intensity over the whole image. There are various types CMM

series according to camera sensor size like 2/3" 4M, 8M,
It is possible to change the mount to C-mount in case of CMM-8M also compatible with 4M(1").

Standard & Precision Optics 95
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” CMM series

Model EFL of Tube Lens  Magnification of Tube Lens lllumination Methed Sensor size Mount
CMM 0.5X-Iris 100mm 0.5X Koehler lllumination 273" (11 mm) C
CMM 1.0X-lIris 200mm 1.0X Koehler lllumination 2/3" (11 mm) C
CMM 1.5X-Iris 300mm 1.5X Koehler llluminaticn 1/2"(8mn) C
CMM 2 .0X-Iris 400mm 2.0X Koehler llluminaticn 1/2"(8min) G

| CMM 0.5X-Iris I CMM 1.0X-Iris
62,6 435 62,6 435
IRIS
RIS oJ
@ @ | en|~F : (=]
SHEEES = - D WEEHE
= o 1
@ ﬂ |
8 Fé( 8 8 —E%O & ’
if1 ‘
C-MOUNT C-MOUNT
- |15 127,115 85 17,5 156,445 ‘8,5
50
65 50 15, 25 _10
(15 25 1_%

4-Mé4 DP5 #26-36
I CMM 1.5X-Iris
626 435
RIS

=]

B
—| 2| 1 [}
geples §

g u

831

§ BRE

175 140,915 85

79 50

4-M4 DP5
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v CMM-4M series

Model EFL of Tube Lens  Magnification of Tube Lens lllumination Method Sensor size Mount
CMM 0.75X-4M 150mm 0.75X Koehler lllumination 1"(16mm} C
CMM 1.0X-4M 200mm 1.0X Koehler lllumination 1"(16mm} C
CMM 1.25X-4M 250mm 1.256X Koehler llluminaticn 1"(16mm} &
CMM 1.5X-4M 300mm 1.5X Koehler llluminaticn 1"(16mm} G
| CMM 0.75X-4M Standard & Precision Opfics I CMM 1.0X-4M
w7 w 2 '
e =

RIS IRIS

C-MOUNT C-MOUNT

950
s
= I
w46
A50
50
w32
236 1255
50
944,
| e —
46
#50
50
| | 8
([T -
1 _e32
936 1255

57 43 14 78 12| |85 57 43 14 78
17.5 2125 17.5 2125
%17 3% 17
 E— — ——
I s .
L als = | 28
[ [ H I [ m
. o S
4-Mé4 4-M&
I CMM 1.25X-4M Standard & Precision Optics I CMM 1.5%X-4M
(2]
m ¥ i m 2 ' -
SRS SEES
IRIS RIS
| w
1] uy
C-MOUNT & C-MOUNT e
i r 53’ 2-3 bt 33 r el 2.2 S8
) I- s = ‘g e 59 L B -1 ‘E Y
57 43 14 78 12| |85 57 43 14 78 12| 85
17,5 2125 17,5 2125
‘17 ¥ 17
| —— I —1
I \ T
L3 @ =
| [ ss[ ]g ; [ sa[ g
. + Q ¢ ||IB
4-Mé4 4-M4

Standard & Precision Optics 97



~ CMM-8M series

Model EFL of Tube Lens  Magnification of Tube Lens lllumination Method Sensor size Mount
CMM 1.0X-8M 200min 1.0X Koehler lllumination 8M(23mm) F
CMM 1.2X-8M 240min 1.2X Koehler lllumination 8M(23mm) F
CMM 2 5X-8M 500min 25X Koehler lllumination 8M(23mm) F
CMM 4.0X-8M 800min 40X Koehler lllumination 8M(23mm) F
| CMM 1.0X-8M I CMM 1.2X-8M
142,2 1422
722 55 15 722 55 15
g Hi-g— § g
i IS
F-MOUNT o F-MOUNT 0| NI
i = - ~ o
&8 Fr
o —] e o] o
; |== 2 . =5 : .
| I gzi
46,5 236,1 46,5 199 14
166,1 70 129 70
15.. :300... 25 15 30 25
H 5% Ok fl ii 4 4
= |
== & A 0= = -
4-M4 DP5 4-M4 DP5
| CMM 2.5X-8M | CMM 4.0X-8M
142,2 142,2
72,2 55 15 722 55 15
N g ~ L
.,[ s o :[ |
©| F-MOUNT 1|
™~ [
==l
2 @ &%g 2
® s ﬁgg -y
46,5 2361 465 2361
166,1 70 166,1 70
15 30 25 15 30 25
B 2 §§7
| [%» } [:3
M%L + 4 Eg
\ 4-M4 DP5 4-M4& DP5
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‘ Parfocal series

www.spoptics.com

Model EFL of Tube Lens Magnification of Tube Lens lllumination Method Sensor size
Parfocal Tube 0.26X 52mm 0.26X = 1/3%
Parfocal Tube 0.33X 66mm 0.33X = 1/2*
Parfocal Tube 0.4X 80mm 0.4X = 1/2*
Parfocal Tube 0.5X 100mm 0.56X - 1/2"
Parfocal Tube 0.75X 150mm 025X - 1/2°
Parfocal Tube 1.0X 200mm 1.0X - 1/2°
Parfocal Tube 1.5X 300mm 1.5% < 1/2°
Parfocal Tube 2.0X 400mm 2.0X = 1/2°

I Parfocal Tube 0.26X

100
57 20_3 20

1T 1

230

I Parfocal Tube 0.4X

57 20,3 20

| Parfocal Tube 0.33X

Z|39
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Objective Lens

- The infinity-correction objective lens is the main part of the microscope.
- This lens has a long working distance and high N.A. parfocal length.

- Magnification : 5.0X

‘ Objective Lens

Model EFL of Tube Lens Magnification of  lllumination Method Sensor size Mount F.OV
Tube Lens (24nn dia, eyepiece)
MI50X | 5.0X | 38 0.14 14 40 4.8mn dia
| MI5.0X Standard & Precision Optics
# 26, THREAD 36
‘ 5
[
&
MPlan Apo
5.0¥ | 0.14
oo | (=200
832
33 S
]
=
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Telecentric Lens with
Polymer Lens

Generally, in case of telcentric lens has the fixed W.D for certain magnification different with conventional lens.
When W.D should be changed due to measuring of height specimen, There is limitation that can't cover D.O.F is not enough.
Finally, there is limitation to get the clear image simultaneously against to various height for one specimen.

However, this system has developed to overcome this kind of limitation with combination of polymer lens{tunable lens).
There are no added vignetting, no distortion, no loss of resolution.
Even if there is magnification change, it can be compensated via software

It is good for packet sorting, Barcode reading and bottles, LCD inspection according to height object simultaneously.
It is compact design and easy to install the system for customer's demand.

TCL 2.0X-110D-4M TCL 2.0X-110D-4M-PYL
WD 110mm 112.9mmn 110mm 112.9mm
4 9 I
I|I|I| mis o= l"", z=|||||| s |I|I|I s
3= Ll ||||I|:2 “' 3= Sun ME = Sugl ME3
. Ewen ME —_ - .;‘ — SRR = : " Ill-n
Focus image |||I|I Hax iz 4=m = = is‘Ei’.','.'._EA CEIN
= - . 2] [ —_— 5 Il
ozm M= 5;,':" |||E- s=m =1 szp IS

Mag:2.06X. W.D:110.9mn Mag:2.12X. W.D:112.9m

o
her
[
Lo
=
[
=
n
=
]
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5
@ Optical Specification _WD110 22 1614 172,526 =
121,9 31,5 8|4 b

TCL 2.0X-110D-4M-PYL ?rmw 4
- Mag: 20X(1.79X~2.12X) - W.D:110m(110.9~112.9) | J | L s o
-4 5 i B3Ry 3

- Resolution : 4.8ym - NA:007 s? :
- F/#:14.28~1514 - D.OF: 157m = CHoR @
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Laser Optics

Zoom BET

Laser beam expander is used in laser marking system to get good marking quality.
We have 4 types of beam expander like below.

- Zoom beam expander for 1064mm & 355nm laser.

- Zoomratio: 1~2.5X

- Focusing ring adapted for adjusting the divergence angle of laser.

- Motorizing possible at user side.

| Zoom BET 355nm

|l Zoom BET 1064nm Star

102.3 102.3
6 675 15 28 | outpu 6 67.5 15 %

output

PCD 24 spur gear m0.5 pressure angle 20 ‘ PCD 24 spur gear md5 pressure angke 20

=t — =
v& - = E”M _
29 H———a-Ff E ———aEH=ts
input !_ 55.5 l&12 input ‘r 55.5 15.42
Manual Beam Expander for 1064nmm Wavelength
| BET 1.5X-1064 | BET 2.0X-1064
53.8 549
T 333 185 25 339
|
i o 0

output beam /_output beam
inpul_beam input beam

| BET 2.5X-1064 | BET 7.0X-1064
90.5
2! 69.5 21
27.5 > 47.5
1o e = S{QT% gz
- ‘EW - - - T T ; | 1Y
input be,,mj output beam
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LED Controller

Analog LED Controller

It can control the LED guide which is commonly used in the machine vision.

s313dQ Jaseq

It is constant current control type instead of voltage control which is stable for current.

- Basic channel: 2 to 9 channels.
- Constant current control type optimized for LED lamp.

- External 0~5V to control the volume

=
m
o
o
o
3
-
o
e
[
S

- Easy to control the intensity by front of volume knob.
On/Off control by DC voltage(Ex : Off @5V).

Model Channel Output Volume Control Input Voltage Remote control
(Max.) Connector
SPO-LED-2CA 2 | 1A&3Vor12V(Max:24W) | Volume control by front knob | AC100~240V(50/60Hz} | D-sub. 15pin{male)
SPO-LED-4CA 4 | 1A&3Vor12V(Max:50W) | Volume control by front knob | AC100~240V(50/60Hz) | D-sub. 15pin{male)
SPO-LED-9CA 9 5A&40V (Max:500W) | Volume control by front knob AC 220V+15% | D-sub. 25pin{male)
I SPO-LED-2CA Standard & Precision Optics
127.4 2155 127.4
2105
203
0O _ | = ‘j @
- O 7 = _U__] @
E T @ ® X e
\_lJ ‘ < \‘ZOL 158 120 L‘J \_‘J
I SPO-LED-4CA Fi&saﬁar?ﬂf;?miiai:)nifﬁgﬁéi&
137 217.5 137
s
06606 |, = i mnee
R # = o s D
--‘- - _I L i I _\
i i = ‘20\ 160 L!Jzo H + v
I SPO-LED-9CA Standard & Pr sion Optics
B14 ‘ 3709 .ﬁ?ﬂﬁ@:
= ) z
| BRAARAEAS | | ==
0 . & O TS . (IO | SEsm s
T ¥ B F & &
1. 314.4 21 129] 3189 |2
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Digital LED Controller

This controller is digital control type instead of analog via R$-232 communication to give customers convenient.

Basic channel : 2 to 8 channels.

- Constant current control type optimized for LED lamp.

RS-232 communication control for volume.

- Easy to control the intensity by front of Jog.

|/0 control for On/Off function.

- Volume display on the front panel of controller.

Model Channel Output Volume Control Input Voltage Ext. control Connector
{Max.)
SPO-LED-2CD 2 2A&3V or 12V(Max:65W) | 0~255 Level by Jog Dial | AC100~240V(50/60Hz) | RS-232, D-sub. 15pin(male}
SPO-LED-4CD 4| 2A&3Vor12V(Max:65W) | 0~255 Level by Jog Dial | AC100~240V({50/60Hz) | RS-232, D-sub. 15pin{male}
SPO-LED-8CD 8| 1A&3V or12v{Max:100W) | 0~255 Level by Jog Dial AC 220V+15% | RS-232, D-sub. 15pin{male}
| SPO-LED-2CD
140 205 140
o —_— P Temit Outpat
oo b =— e
e 0|4 |5 = B
S e = 2| T D
e ® B Lapaden)
= |
| SPO-LED-4CD
140 ’, 205 140
o —_— Fower Tnput Outpuit:
o0 el —— @ @i e ad
o i & = @ 4} 3 A
O O D 7 EZ' 5 = ‘ﬁw] i]
i & =) oy
: | ey
| SPO-LED-8CD
1783 290.5 1783
281.5
274
o = f—— .‘D‘ E. @
o = —J F‘j E
e 0 |: B .
- - B o o e ?® W
‘ == en LT RS
T 135.9 } ot 229 \fzo 3 R T

104 Standard & Precision Optics




. Standard & Prc.cision Optics \\\\\‘“
LED Illumination

Telecentric lllumination

| @ FEATURES

- High guality telecentric illumination.

- High edge contrast for accuracy measurement.
- High telecentricity improvement.

- Easy to adapt of SPO's telecentric lens.

- Easy to replacement for LED module.

This illumination is good for the high accuracy measurement for edge shape or hole size those are bolt pitch, angle, coils,
prings, etc... It is extremely recommended to adapt the telecentric lens to improve the image quality for clear shaped image by

eliminating of scattering image.

Sharpness loss Sharpness
' enhance
P VS : —
[Normal Illumination] [Telecentric Illumination]

It can be increased edge contrast and measurement accuracy definitely by reducing diffuse reflections.

Thus there is no sharpness loss where can measure more precisely than general backlight illumination.

It will be good match for the telecentric lens for accurate measurement.

Also easy to analyze of image shape for accurate measuring the object also possible to customize and apply for various

magnifications and color in the field.

Electric Fan

- T—

Installation for Telecentric system m

LED Guide Housing
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‘ Choice for LED Color

Model Color / Wavelength Device Power Forward Voltage Forward Current DC Voltage

(w) (v) {m) {v)
TIL-xx-R RED/625m <2 32 350 12724
TIL-xx-G Green/530m <2 3.2 350 12724
TIL-xx-B Blue/470m <2 362 350 12/24
TIL-xx-W White / 5700K~6500K (CCT) <2 3.2 350 12/24

*"xx" means diameter

It is possible to customize for different colors according to customer's requirement.

oyl Blue

—Ble

=500 K - 8300 K CCT
3700 K - 5000 K CCT

— s 2600 K - 3700 K CCT

——PC Amber
— Amber

RedOrange

Relative Radiant Power (%)
Relative Radiant Power (%)

p—

& 43 @ 530 520 30 80 e
380 0 40 530 580 630 680 730 780 " é . v " . v

Wavelength
Wavelongth () Jave (nm)

White LED Spectrum LED Spectrum for color

Standard §

& Precision Optics
LED Driver Usage

Driver

1. Open the circle cover to control intensity

u_n

2. Adjust intensity by "-" type driver
» Initial version have set 180mA{Max.380mA)

3. Can control the intensity of LED

Cable

1.Brown: 12~24V

2.Black : GND

3. Blue : Bypass{Max.350mA) » Direct LED control by another drive
) \© 4. 2 Pin connector with LED Module
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‘ Telecentric [llumination

Model Beam Diameter Out Diameter W.D Length Color
{m) {mm) {mm) {m)
TIL-20-x 20 38 98.4120 112.5 W/R/G/B
TIL-50-x 50 78 92,5425 157.5 W/R/G/B
TIL-76-X 76 94 108.7£30 167.5 W/R/G/B
TIL-80-x 80 97 178250 230.7 W/R/G/B
TIL-180-x 180 204 400+100 471 W/R/G/B

* "x" means LED color

SPO can make different beam diameter telecentric illumination if you need.
Please, contact to us whenever you need special one.
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| TIL-20-x Standard & Precision Optics I TIL-50-x Standard & Precision Opfics

25 1575

084 125 50,9 54,1

42 10 275 p: ]
& E
| TIL-76-x Standard & Precision Optics I TIL-80-x Standard & Precision Optics
108,7 167.5
3 8z 195 33
178,68 2307
EZ3 X IO s N -~ |

J

254
28

f
+35

¢
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| TIL-180-x Standard & Precision Opiics

B4 1241 34815 10 1351
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Coaxial lllumination LED Guide

It is ultra high bright spot illumination also enough for coaxial
illumination of most of SPO telecentric lens.

This LED guide high contrast compared to halogen source and long
life time, low consumption. SPO have several illumination colors like
R, G, B, White also can provide another colors.

Model Color Power C(()\;l/s)umption Forwar(dv\)/oltage Max. E::)rrent Color Temp & Wavelength
$PO-LED-5mn dia. W.R,G,B 0.1 WG B:3/R:2 0.02
$PO-LED-0.3W W.R,G,B 0.3 W,G,B:3/R:2 0.1
SPO-LED-1W W.R,G,B 1.0 W,G,B:35/R:25 0.35 | White: 5700K~6500K
SPO-LED-3W W.R,G,B 30| WGB:35/R:25 0.7 Zfse:nﬁ:zggnm
SPO-LED-5W W 5.0 W:35 1.2 | Blue:470m
SPO-1W SPOT LED W.R,G,B 1 W,G,B:35/R:25 0.35
SPO-LED-8W W 8 W:35 2

*Wavelength of visible light on CIE chromatic coorninates.

I @5 LED lllumination | 0.3W POWER LED | 1w POWER LED
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| 3wW/5W POWER LED | "W SPOTLED
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@22
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Ring LED Guide

It is the custom design that available to get perfect illumination condition at each

application also ring size, W.D, color of LED ring guide is versatile.

lllumination divergence angle is selected at the condition of application.

Application

- IC marking inspection

- PCB & IC components inspection

- BGA, solder ball position shape and area inspection
- Wafer and edge scratch inspection

- Character recognition

Line LED Guide

www.spoptics.com

It is the line illumination for line camera’s application. There is focusing cylinder lens to concentrate on the beam. It is the very
uniform line beam and high power. It is possible to customize any line guide length and colors.

Application

- LCD panel inspection
- Mold & connection inspection
- LCD, PDP glass defect and particles inspection

- Wafer and metal surface inspection.

| Line lllumination 100mm

I Line lllumination 200mm
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SPO Inc.

Standard & Precision Optics

OEM

Original Equipment Manufacturer

Lens Processing
Procedure

Standard & Precision Optics
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UV Tube Lens

CMMO0.7X-UV | Wavelength : 266~550nm

- Critical dimension measurement application with UV abjectives.

- UV Koehler illumination with UV illumination lens.

Model E.F.L of Tube Lens Magnification of Tube Lens lllumination Method Sensor size

CMM 0.7X-UV 140mm 0.7X UV Koehler lllumination | 172"

CMM0.8X-UV | Wavelength : 350~ 600nm

- High resolution application compared to visible wavelength (With NUV objective lens).

- Visible Koehler illumination{Good for UV back light illumination).

Model E.F.L of Tube Lens Magnification of Tube Lens lllumination Method Sensor size
CMM 0.8X-UV 160mm 0.8X ‘ Visible Koehler lllumination 172"
I CMM 0.7X-UV Standard & Precision Optics I CMM 0.8X-UV Standard & Precision Optics
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Dual Viewing Optical Module

Two cameras & two telecentric lenses module

- Space-saved design.
- Coaxial & ring illumination applied for sample condition.

- Special optical system for bonding machine(FPC, ACF bonding---).

- Magnification and W.D. cab be changed by customer request.

One camera & one telecentric lens module

- Two images(align mark) are overlapped in one image.

- White coaxial illumination for simultaneous acquisition of image.

- Ring illumination{Red & Blue color) for sample condition.
- High resolution & several magnifications.

- Real space-saving design.

%\\ | Standard & Precision Optics
I Dual Magnification Optical Module

This special designed module has two telecentric lenses and takes the
image of one specimen of the same position.

This module can adapt the different magnification's lenses so you can
get the image of high and low magnification simultaneously.

The illumination method is coaxial and ring guide types.

112 Standard & Precision Optics



Dual Magnification Tube Module

One Magnification type

This lens has the one magnification and the two same images can be captured by two cameras.
The Koehler illumination is used to get the uniformity of intensity.

Magnification of Tube lens : 1.0X

Dual Magnification type

You can get the different magnification’s images with one infinite objective.

The magnification of each tube lenses can be changed according to the application.
This also uses the Koehler illumination.

Cylinder shifting type

When you want to take the images of different magnification automatically,

this is really recommended due to the easy sliding method.

You can get the two magnification’s images with one infinity objective and one camera.

This module adopts the Air cylinder which changes the each tube lens with very high
position accuracy.

The used tube lens is parfocal type so there is no problem to get the sliding.




Standard & Precision Optics

Optical Module for Spectrometry

It can inspect the sample by image which can be acquired with tube lens.
The other port is for spectrometer fiber to measure the spectrum to get thickness information.

- To measure thin layer thickness.

- High resolution optical lens used for monitoring & measuring spectrum.
- Changeable objective lens.

- Support up to 1/2” CCD camera.

- Wavelength : 400~1100mm

Standard & Precision Optics

Motorizing Zoom Lens

- This zoom lens is designed especially for large CCD cameras like 4K Line CCD.

- This also has the high resolution and low distortion for over full range of magnification.
- Magnification image : 3.0~5.0X

- WD 34mm

- IRIS diaphragm adapted 26mmn diagonal.

Model Mag. W.D Resolution N.A F/# D.O.F Optical Sensor size
{mm) {m) {ym) Distortion (%)
3.0X 34 3% 0.1 13.6 121 0.035 4K(7u)

ZNTL 3050-4K
5.0X 34 25 0.133 18.8 60 0.02 4K (7u)

114 Standard & Precision Optics
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NIR Optlcs Series

This series have designed for a wavelength band of 770nm to 1200mm that is used for with Near-Infrared (NIR).
It is good for the wafer pick-up and chip bonding inspection which is in-wafer defects and rear pattern with IR camera.

Model Mag. W.D Resolution N.A F/# D.0.F Telecentricity Optical Senser size  Mount
{mm) {ym) (im) (~=degree) Distortion {%)
NTL 0.3X-4341-12K-NIR 0.3X 434 254 | 0.024 | 6.25 1.4mm 0.03 12K(5u) | M57
TCL 4.0X-80/D-NIR-11 4.0X 80 4.4 0.14 | 143 53.6 0.03 0.085 2/3"(17mm) C
TCL 4.0X-80/D-NIR-17 4.0X 80 2.1 0.142 14 31 0.05 0.04 1.1"(16mm) G
TCL 4.8X-80/D-NIR-11 4.8X 80 4.4 014 | 171 45 0.03 0.05 2/3"(17mm) G
TCL 6.0X-81D-NIR-11 6.0X 81 4.1 0.15 20 83 0.03 0.085 2/3"(17mm) G
TCL 6.0X-80/D-NIR-17 6.0X 80 2.4 0.14 21 475 0.03 0.085 1°(17mm) C
* Resolution Wavelength : 1000nm
I NTL0.3X-4341-12K-NIR Standard & Precision Optics | TCL 4.0X-80D-NIR-11 Standard & Precision Optics
WD 43442 58,8 1174 WD8a0 +2 1584 17,526
243 345 27,6 38 41 79,3 A
1.5 220 5
2M3 T
=N BESS
b B ~ m
RN 8| n
=] SEAR
RIS 57 C-MOUNT
| TCL 4.0X-80-NIR-11 Standard & Precision Optics | TCL 4.0X-80D-NIR-17 Standard & Precision Optics
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White Light Scanning
Interferometer Optical Module

Interferometer is a useful optical tool that divides a beam of light exiting a single source{like laser or LED} into two beams and
then recombines them to create an interference pattern.

This pattern can be analyzed to determine the difference in paths for the two beams. This method can get the real data which
is non-cantact measurement of height for object’s surface.

There are 2 types of interferometers generally those are using a laser and white light as the light source.

First, the main reason for using a laser that is the long coherence length of laser light makes it easy to get interference data
but it can be irritated the bad result which gives the fake data and incorrect measurements.

On the contrary, WSI{White Light Scanning Interferameter) is the so short coherence length that is an extremely powerful tool
to get correct data for precise optical measurements like surface height, depth, size in the 3D applications.

Light Intensity

Low coherence
interferogram
(white light)
High coherence
interferogram
(laser)

Ll i |

Optical Path Difference
(OPD)=0

SPO has specialized design of optical module like tube lens, illumination lens,
and LED illumination for WSI system. We can also do customized design
which is requested by customer who wants to make the WSI system. There
is Michelson objective lenses by SPO to achieve special magnification and
application.

3|npojy [e311dQ I818wWwoiaisiu| Buiuuess b7 a1yM

- Non contact & High accuracy optical module CI

- LED, BLU, PDP, LCD, OLED's roughness measurement \"‘q
Microscope il Reference Mirror

- Bump and wafer surface measurement

Beam Splitter

Mirau 1
Interferometer |
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Hi Powr LED lllumination

Magnificaiton of Tube Lens lllumination Method & Controller

Kechler lllumination fer even intensity

o 5W Power LED & 2ch Anlog Centroller
over the entire image

0.4X~2.0X(Fixed Magnificaiton}

<Reference Image> <Interference Image>

Low Magnification Michelson | Lo MEGNIFIEATION Standard & Precision Opic
Interferometer a

0ap i

- Wide F.O.V Michelson optical system.
FOV:205x%x1517mm @ 4M sensor camera.

- Support 4M pixel sensor camera.
- Magnification : 0.8X

- NA:0.04

- W.D:11.7mn

- F/#:10

3243
338

203.5

- Resolution : 8.4pm

High Magnification Telecentric | HEH MAENFIEATION Sondr § Prcion Ope

Michelson Interferometer

- High Magnification Telecentric Michelson optical system.
- FOV:1.37%1.37m @ 4M sensor camera, -g‘ N |

505

- Support 4M pixel sensor camera.
- Magnification : 10X

- NA:0.22

- W.D: 4.5mm

- F/#:22

I

&S EE

104.5

- Resolution : 1.5um

Coaxial lllumination
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Optical Module for Moire
Interferometer

Moire interferometry is a 3D optical technique capable of measuring in-plane displacements{phase shift) with high sensitivity.
It is accomplished by projection lens for a grating on an object to two beams and measures the height by means of getting the
phase information. It is good for various measurements like BGA Ball, Wafer Bump, PCB components(SPI, AOl} applications.
This module is optical system to do the moire interferometer measurement which is used to inspect of components in Lab.

Measuring Lens Projection Lens lllumination
- Telecentric lens to aveid any possilbe error. - Very low F/# to get hgh brightness.
e . ylp . ¥ T JEL J ) - Filter with halogen or
- Magnification is up to cbjective size. - Magnification depends on measurement height.
. ) o o Ultra power LED source.
- Scmetimes, Non-telecentric lens. - Projection area 25~60mn,

[
Jintensities measured ‘

Intensity Profile

Basic Structure

Reference projected image Projected image on objective
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Lens Processing Procedure

SPO have all process those are lens designing to processing and manufacturing by the one-stop procedure. SPO can get the
better competitiveness and know-how than other brand also give the high quality lens to the customer in the world.

Standard & Precision Optics Standard & Precision Optics
Substrate Cutting Substrate Centering Curve Generator 1%t Polishing

Standard & Precision Optics Standard & Precision Optics
2 Polishing Auto Centering

Standard & Precision Opics Standard & Precision Optics
Clean Complete
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The NO.1 of Optical System Development
High Quality! High Resolution! High Technical Support!

www.spoptics.com
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