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Shenzhen Dongzheng Optical Technology Co., Ltd. (DZO) is a national high-tech enterprise and a national-level Country Innovation And R&D Center Processing And Manufacturing Base
specialized and innovative "little giant" enterprise focusing on the research and development of optical and
optoelectronic technologies. Founded in Shenzhen, Guangdong Province in 2013, it currently has nearly 600 employees

and its business spans more than 60 countries and regions worldwide.

Over the past decade, DZO has consistently invested in the development and integration of optical and optoelectronic 1 1 : ! 5 O O O m 2 500 +

technologies, as well as the innovative application of products such as optical lenses, optical modules, and optical
systems. It is committed to serving fields such as industrial quality control, film and television industry, consumer T 224 | = =

Y o auatty y %ﬁ%ﬂﬁt] llll.'l- 5%1@@*/\ J”\I&E
imaging, semiconductor testing technology, medical testing, and life sciences, and has established and independently x i
operated the DZOPITCS, DZOFILM, Thypoch, and global market brands. Sales And Service Station Total Area Number Of Employees
In the future, DZO will continue to push the limits of imagination, uphold the core values of respecting the market and

respecting the rules, and continue to offer users around the world a more ultimate visual experience.
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MANUFACTURING

Standard 1/2" Standard 2/3"
Y2 N By
DSk
Telecentric Lens
EHl2/3~1.1" FRAEL2" I 9M.1" E#l1.75"
DZOPTICS im0 = SL BT N B =, Customized 2/3~1.1" Standard 1.2" Infrared 1.1" Customized 1.75"

XN HEIT T AT, RIET NS KE,
FEXF1L.3M-16KD R, EEEBEZE1/2inchZEl¢82mm B AR,
Mg SHTRIEFEADIH SR F K

DZOPTICS telecentric lenses address industry inspection pain points

by optimizing the optical path, ensuring high-level product
performance. The products support resolutions from 1.3M to 16K,

and target surface coverage ranges from 1/2 inch to ultra-large $82mm,
offering various specifications to quickly meet the visual

inspection needs of different scenarios.
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E#I33mm E&HI38mm 58mm16K 82mm16K
Customized 33mm Customized 38mm
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iz kRGBT

eV S N s s Telecentric lens RGB confocal design
: o L : e
Pain points in the application of telecentric lenses i

FEARENALEIRAGHERARERES

Confocal:
IE Y NE @ﬁ‘[’: B ’ WES . RTEIR W ’ 4T ¢ R E UG , HEAKREW . BN REDE Lri]ght o;d:‘felrent colors converges at the focal point on the image plane after passing
Wi, BEZHNEBELSE, FREERERANNEAEEGTELES, KHESRNS frossinetens
BELBERRARNEN, AHTFESEERN.
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RERR %ﬁ%ﬁ)ﬁ

When switching between different colors of light, if the

blue and green light are clear but the red light is not, or if

the red light is clear but the green light is not at its

L

i :
s _

1
l
clearest point, adjusting the Z-axis to change the lens 1
height will result in differences in the optimal focal point :
of the lens for different colors of light. This difference
will also reduce the effective depth of field of the lens,

whichis not conducive to high-precision detection.

LRARRR FEX EREYE R
T IR EBE Bkt

&)
1. PR A BB R RIS B 5L R)
2. REECBR LR

Advantages of confocal focusing:

1. Maintains sharp and clear imaging when switching between different colors of light;

2. Achieves the theoretical upper limit of depth of field .
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RGBHAELAL /Before RGB confocal optimization
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MODULUS DOF THE OTF

Green light-530nm

Blue light—470nm
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FOCUS SHIFT IN MILLIMETERS
DIFFRACTION THROUGH FOCUS MTF
Z3
THU NDV 28 2019
DATA FOR @.6300 pm,
SPATIAL FREQUENCY: 5@0.00@® CYCLES PER MM.
Redlight-630nm
TS_-6.80 MM TS -15.08 MM

TS_@.08 MM TS_-9.08 MM
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Z2

FRI TAN 3 2020

DATA _FOR @,6300 um.

SPATIAL FREQUENCY: 5B@.@02@ CYCLES PER MM.

Red light-630nm
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MODULUS OF THE OTF
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FOCUS SHIFT IN MILLIMETERS

z2
FRI TAN 3 2020

DATA_FOR ©0.53@0 um.
SPATIAL FREQUENCY: 5B@.@02@ CYCLES PER MM,

DOIFFRACTION THROUGH FOCUS MTE

Green light-530nm

Z2

FRI TAN 3 2020
DATA _FOR @.47@00 um.

SPATIAL FREQUENCY: S50.00@0@ CYCLES PER MM,

Blue light—470nm
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Coaxial illumination uniformity

Xt @) 4 Ve RH TR AR IRT, SER RIS M=

Special optimization design of the coaxial light source improves the

uniformity of coaxial illumination.

BHRAARISIFEUTER:

BN ARASHERUSMNERYE, BERITNEESHE, BEAKXB/N

—uya IRBEERA—, SRAMNGRERES (BR) , SEBEXESHIRKR (EXR)

FEREBEMFALERMEAER, AMUEBENEE, BXRZUEFAERASH
HIPRAS

RAE

Uneven coaxial illumination presents the following problems:

Inaccuracy:Uneven illumination causes image edge position shifts, resulting in poor repeatability of precise dimensional
measurements and inconsistent data.

Inaccuracy: Inconsistent brightness within the field of view causes minor scratches to be masked by bright areas (missed
detection) or dirtin dark areas to be falsely detected (over-detection).

Instability: The algorithm is forced to add preprocessing to compensate for illumination, which not only slows down the

detection speed but also requires frequent parameter adjustments after the light source ages, resulting in high maintenance costs.

[7i il B BH S A 8CR

Real photos of coaxial lighting

Y
ER WER
Before improvement After improvement

ER WER
Before improvement Afterimprovement

S — ) ol S R 12 A i s 1 1 4500 L

Real-world comparison of images
before and after coaxial illumination optimization

B SR MR A

circuit board Lithium battery electrod
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RS Telecentric Lens Series
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M bRiEL/2"

Standard 1/2"

4% / Features

(1) E=3EHE 0.8x-2x
(2) I 110mm, 4MZ P16mm

(3) MBRIE—, HEER

FiFﬁ%%/Application

(1) Magnification range: 0.8x-2x
(2) Working distance: 110mm, outer diameter: $16mm

(3) Consistent object-image distance, easy toreplace

=]

T iz Location

£% / Parameter

FRES

Model

TLO8O110A1_8C
TL100110A1_8C
TL150110A1_8C

TL200110A1_8C

SEE/mm

Img Circls
$8
$8
$8
$8

B

Mag

FE/F# 53/ % T{ERE/mm HiEIE/mm

Fi#t Distortion Working Distance Conjugate Distance
F18 0.02% 110 210
F20 0.02% 110 21
F19 0.01% 110 210
F25 0.02% 110 217

Wl brifi2/3"

Standard 2/3"

S= N\ &2
Telecentric Lens Series JE ILI‘%E * h

4% / Features

FiFﬁ%%/Application

(1) Z#%5M 3.45u 8%
(2) E=EEO0.3x-6x
(3) 65mm. 110mm T {EFETIiE

(1) Supports 5M 3.45u cameras
(2) Magnification range 0.3x-6x

(3) 65mm and 110mm working distances are optional

3C. Ef

3C. Location

16
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ﬂ * ﬁ yu Telecentric Lens Series

B /F#

F#

B 3%/ %

Distortion

T{ERE/mm

Working Distance

HAEEE/mm

Conjugate Distance

FRES
Model

$EE/mm

Img.Circle

fas

o=
\ETe}

B /F#

F#

B/ %

Distortion

S= N\ &2
Telecentric Lens Series JE IL\%E * h

T{EEE/mm HIEIE/mm 0O

Working Distance Conjugate Distance Mount

£% / Parameter

FRus ®BE/mm  fa%
Model Img.Circle Mag
TLO30110A oYl 0.3
TLO50110C o1 0.5
TLO80110B o1 0.8
TL100110B o1 1
TL150110A o1 1.5
TL200110A ¢11 2
TL300110A ¢11 3
TL400110A o1 4
TL500110A o1 5
TL600110A o1 6
TCO030110A ¢11 0.3
TC050110C o1 0.5
TC080110B »11 0.8
TC100110B o1 1
TC150110A o1 1.5
TC200110A o1 2
TC300110A o1 3
TC400110A ¢11 4
TC500110A $11 5
TC600110A o1 6
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F5.6

F9.6

F11

F11

F10

F12.2

F18.3

F22

F31

F38.6

F5.6

F9.6

F11

F11

F10

F12.2

F18.3

F22

F31

F38.6

0.02%

0.05%

0.05%

0.05%

0.04%

0.04%

0.02%

0.02%

0.26%

0.04%

0.02%

0.05%

0.05%

0.05%

0.04%

0.04%

0.02%

0.02%

0.26%

0.04%

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

246

246

246

246

256

261

293

258

288

283

248

258

249

262

262

265

298

262

293

288

TLO30065A

TLO50065A

TLO80OOG65A

TL100065A

TL150065A

TL200065A

TL300065A

TL400065A

TL500065A

TL600065A

TCO030065A

TCO050065A

TCO080065A

TC100065A

TC150065A

TC200065A

TC300065A

TC400065A

TC500065A

TC600065A

o1
o1
o1
o1
o1
ST
S
o1
o1
o1
o1
S
$11
o1
o1
o1
o1
o1
S
$11

0.3

0.5

0.8

1.5

0.3

0.5

0.8

1.5

F10

F10

F10

F11

F12.5

F13.2

F20.2

F17.9

F22

F24.6

F10

F10

F10

F11

F12.5

F13.2

F20.2

F17.9

F22

F24.6

0.02%

0.05%

0.05%

0.05%

0.12%

0.045%

0.04%

0.06%

0.05%

0.05%

0.01%

0.05%

0.05%

0.05%

0.12%

0.045%

0.04%

0.06%

0.05%

0.05%

65 169 Cc
65 172 Cc
65 172 Cc
65 163 Cc
65 158 Cc
65 162 Cc
65 167 Cc
65 188 Cc
65 198 Cc
65 195 Cc
65 172 Cc
65 174 Cc
65 176 Cc
65 166 Cc
65 160 Cc
65 166 Cc
65 171 Cc
65 191 Cc
65 203 Cc
65 200 Cc

18



LGS L S -
ﬂﬂ * ?\ y“ Telecentric Lens Series Telecentric Lens Series JE ILI‘%E %

~ "
W Ef2/3~1.1 %%Sl/ Parameter
Customized 2/3~1.1"
$EE/mm S FEIFE BT/ % T{EEE/mm HAEEE/mm #0
Img.Circle \VETe] F# Distortion Working Distance Conjugate Distance Mount
TL150220A $11 1.5 F10 0.02% 220 425 ©
TL200040B $11 2 [F&% 0.03% 40 112 ©
TLO12250A $11 0.12 F8 0.02% 250 592 (03
TLO143220A $11 0.143 F8-22 0.05% 220 419 C
TLO22220A $11 0.22 F8-22 0.023% 220 398 c
TLO275220A $16 0.275 F8-22 0.02% 220 400 €
TC025150A $17.6 0.25 F8-22 0.03% 150 415 ©
TC031150A $17.6 0.31 F8-22 0.05% 150 401 ©
h TC023150A1 $17.6 0.23 F6-14 0.03% 150 349 @
TC0287150A1 $17.6 0.287 F6-14 0.03% 150 350 C
TC0345150A1 $17.6 0.345 F6-14 0.025% 150 350 Cc
TC043150A1 $17.6 0.43 F6-14 0.021% 150 348 (6]
15 R / Features
TC069150A1 $17.6 0.69 F6-14 0.05% 150 349 ©
(1) f&ZXEE0.12x-2x (1) Magnification range 0.12x-2x TC100150B2_18C  ¢17.6 1 F6-14 0.05% 150 350 c
(2) TEIESEE40mmM-250mm (2) Working distance range SRR TC060080D $17.6 06  F822  0.02% 80 250 c
(3) $eE R =6 KRS (3) RGB confocal, ensuring consistent sharpness under
3) RGBRAE, RIEARE B TIHHE—H different colors of light TL032220A $19.2 0.32 F8-22 0.02% 220 445 ©
(4) {Eﬁﬂlﬁﬁ&?ﬁ%ﬁiﬁﬁ', RIEEGHRBMER (4) Low distortion & shockproof design, ensuring image
TLO39220A $19.2 0.39 F8-22 0.05% 220 440 (03

stitching effect

E\ZFHL%%/ Application

3C. SPI. AOI

19 20
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RS Telecentric Lens Series

ol brifEL.2" ol 214011
Standard 1.2" Infrared 1.1"

S= N\ &S
Telecentric Lens Series JE ILI‘%E %

ﬁ,l‘-"\/ Features

(1) Magnification range 0.5x-2x, working distance 110mm

(1) {£=EE0.5x-2x, I {EFE 110mm
(2) FE%/ERHTTiE
(3) RGBH£, RIEABENETEWE—

(2) Coaxial/non-coaxial selectable
(3) RGB confocal, ensuring consistent sharpness under

different colors of light

4% / Features

F_\'ZFH%%/ Application

(1) Specifically designed for 800nm-1700nm SWIR

(2) Supports 1.1" target surface, compatible with In

(1) £+%$800nm-1700nm SWIRE|[Ji&it
(2) 211" E, BHEInGaAsE k28

3C GaAs sensors
(3) E=1x. 1.5x

(3) Magnification 1x, 1.5x

%ﬁ/ Parameter

F_\'Zﬁiiﬁ%/Application

FRiS #EH/mm E= Yo /F# B2/ % T{EiE/mm HEEEE/mm #0
Model Img.Circle \ETe] 3 Distortion Working Distance Conjugate Distance Mount ﬂégrﬂsﬁ = E*& s . duct ¢ |
= emiconductor warers, panels
TLO80110A1_20C $19.2 0.8 F8-30 0.01% 110 264 ©
TL150110A1_20C $19.2 1.5 F10-30 0.02% 110 276 ©
%ﬁj{/ Parameter

TC050110A1_20C $19.2 0.5 F8-30 0.02% 110 274 ©
TCO080110A1_20C $19.2 0.8 F8-30 0.01% 110 264 (03

. BE/mm EX  KEFE  BE/% TEEE/mm HEEEE/mm #0O
TC100110A1—2OC ¢192 1 F10.5-30 0.01% 110 260 C Img.Circle F# Distortion Working Distance Conjugate Distance Mount
UelEENlL2ve - olekz E Ule 23 £ TC100110A1-18C-SWIR  ¢17.6 1 F7-F24  0.10% 108 261 C
TC200110A1_20C  ¢19.2 2 F10-30  0.02% 110 287 c TC150110A1-18C-SWIR  ¢17.6 1.5 F8-F22  0.10% 108 260.37 c

21 22
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‘E_ ’L\l\% % ?\ y“ Telecentric Lens Series

Efill1.75"

Customized 1.75"

4% / Features

(1) E&12M/21MAEHL

(2) EXEE0.31x-2x, TEEEEE
110mm-250mm

(3) RGBHE, RIEAFENXTEWHE—K

(4) EBTSMERIT, RIEBGHERR

F_"Zﬁﬁiﬁﬁ/ Application

(1) Compatible with 12M/21M cameras

(2) Magnification range 0.31x-2x, working distance range
110mm-250mm

(3) RGB confocal, ensuring consistent clarity under different
colors of light

(4) Low distortion & shockproof design, ensuring image

stitching effect

SPI. AOI

FRES

Model

TLO37220A

TLO46220A

TLO55220A

TLO68220A

TC031250A

TC037250A

TC046250A

TC055250A

TC079230A

TCO037150A

TCO046150A

TCO055150A

TCO068150A

TCO79150A

TC110150A

TC150110W

TC200110W

%%Sl/ Parameter

$EE/mm

S
$30
$30
$30
$30
$30
$30
$30
$30
$30
$30
$30
$30
$30
$30
$30
$30

$30

0.37

0.46

0.55

0.68

0.31

0.37

0.46

0.55

0.79

0.37

0.46

0.55

0.68

0.79

1.1

1.5

S /F#

F#t
F8-22
F8-22
F8-22
F8-22
F8-22
F8-22
F9-22
F9-22
F11-22
F8-22
F9-22
F9-22
F10-32
F11-32
F12-44
F12-64

F13-64

B2/ %

Distortion

0.02%
0.05%
0.05%
0.05%
0.05%
0.05%
0.03%
0.05%
0.03%
0.03%
0.03%
0.03%
0.03%
0.03%
0.03%
0.02%

0.02%

Telecentric Lens Series ﬁ 'L\l\% % % ;I-I

T{ERE/mm

Working Distance

220
220
220
220
250
250
250
250
230
150
150
150
150
150
150
110

110

H4EEE/mm

Conjugate Distance

450
440
449
425
455
462
450
455
560
448
440
436
445
448
444
357

395

M42
M42
M42
M42
M36/M42
M36/M42
M36/M42
M36/M42
M36
M36
M36
M36
M36
M36
M36
M42

M42

24
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J‘E ’t\% % ?\ y“ Telecentric Lens Series

EMI33mm

Customized 33mm

##ﬁ/ Features

E38mm

Customized 38mm

4#;‘—"1/ Features

Telecentric Lens Series ﬁ 'L\l\% % %y“

(1) ZIEFIMX3425H, $33mm i@
(2) ERBE1x-2x
(3) KME. SRERN

EFH%%/Application

(1) Supports IMX342 chip, $33mm target surface
(2) Magnification range 1x-2x

(3) Wide field of view, high-precision detection

(1) X#F65M XEEAEHN, E£EG38mm
(2) 1£2%0.64x/0.91x
(3) KME. SREKRN

F_\'Zﬁﬁi/ﬁ%/ Application

(1) Supports 65M large-area array camera, target surface $38mm
(2) Magnification 0.64x/0.91x

(3) Wide field of view, high-precision detection

X E{KAOI, miniled. S RE
£% / Parameter

BE/mm  EX

Img.Circle

\ET]

TC100142A1 $33 1
TC150128A1 $33 1.5
TC200115A1 $33 2

Semiconductor AOI, miniled, semiconductor wafer

B /F# B3/ % T{EEE/mm HielE/ mm
Fi# Distortion Working Distance Conjugate Distance
F8-22 0.02% 142 369
F8-22 0.01% 128 379
F8-22 0.01% 115 396

¥ E/KA0l. miniled. ¥*SH8E
S% / Parameter

BE/mm  EX

&0

Mount \ETe]

Img.Circle

M42/M58 TCO064130A1 $38 0.64
M42/M58 TC091130A1 $38 0.91
M42/M58

Semiconductor AOI, miniled, semiconductor wafer

JEE/F# B3/ % TAEEE/mm HEEEE/mm
3 Distortion Working Distance Conjugate Distance
F8-22 0.05% 130 400 M58
F8-22 0.02% 130 393 M58

26



S=— N\ &2 S ? yu o m—
* RS Telecentric Lens Series Telecentric Lens Series JE

M 58mm16K M 8S2mm16K

%ﬁ/ Features

##,ﬁ/ Features (1) XZ¥F16k/5u ZHEEN (1) Supports 16k/5u line scan cameras
(2) E=BE0.365x-2x (2) Magnification range 0.365x-2x

FEEEEZmL = (3) Near-zero chromatic aberration and large depth of field
(1) 3Z#8k/5u. 16k/3.5u LB (1) Supports 8k/5u and 16k/3.5uline scan cameras (3) EFFEERAURKTRUR (4) Rotatable mechanism for optimal alignment with the
(2) 1%_%0'311X (2) Magnlflcatlon 0.311x (4) ﬂﬁﬁ%mm ] 1§ﬁﬁgﬂai1iﬁﬁw)&ﬁﬂiﬂf@%§ linear array sensor

. = . — (3) Near-zero chromatic aberration and large depth of field;
(3) EFFRERNURKIRER . . : .
(4) Rotatable mechanism for optimal alignment with the

(4) TIEEENAG, fEMRERETT M HEL GRS linear array sensor. F_\'ZFH%%/ Application
,ﬁmiﬁg/Apphcahon PCB LM, ¥SHER PCB hole inspection, semiconductor wafer
PCBFLEWN . ¥SK8 PCB hole inspection, semiconductor wafer
%%&/Parameter
gﬁ/ Parameter FRES ®E/mm  fE%  KE/F#  BE/%  TEB/mm  EEE/mm

Model Img.Circle \ETe} F# Distortion Working Distance Conjugate Distance

BTL0O365200A1_82M90 82 0.365 F8-22 0.03% 200 880 M90
FRES $E/mm  FX KEIF¥  BT/% TEEE/mm HIEEE/mm - ¢ ’
Model Img.Circle Mag F# Distortion Working Distance Conjugate Distance BTL0786160A1_82M90 ¢82 0.786 F8-22 003% 160 700 M90
= o,
BTLO311343A1_59M72 $58 0.311 F8.7-16 0.05% 343 913.76 M72 BTL139158A1_82M90 ©82 1.39 F8-32 0.01% 158 700 M90
BTL200150A1_82M90 $82 2 F8-22 0.02% 150 700 M90

27 28
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Russia

Canada

South Korea ]
United States

SAudiArabia

Brazil
Australia

South Africa

Q@ TE-FYI(=ER)

HR#H:market@dzoptics.com
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BB %&:market@dzoptics.com
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