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CNC ¢t 33

Commercial
Diameter: 10 - 150mm
Diameter Tolerance: +0/-0.100mm
Asphere Figure Error (P - V): 3pm
Vertex Radius (Asphere): +0.5%
Sag: 25mm max
Typical Slope Tolerance: Tpm/mm
Centering (Beam Deviation): 3 arcmin
Center Thickness Tolerance: +0.100mm
Surface Quality (Scratch Dig): 80-50
Aspheric Surface Metrology: Profilometry (2D)

A= H M= ZH

HI= |

¢ 5-Axis CNC Grinding Machines

¢ 5-Axis CNC Polishing Machines

¢ QED MRF Finishing Machines for Fine Finishing
e Centering Machines

A
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5171 9IH THR 24412 SYEID, HI7H X Mzflet HEO| Bt &
dE XAS B & JUEE FJE A 2] & A= Fuot LA
H gLt 20| ofZ iAol Mol YA BRet Cist R0 7|
o &st BHE puild—to—print lens £22 %& MIZHcustomized) CIXI!
ol WEslats Wat M7 F2slet ME AXLZEE D20l @
Aol 3= £E28E MBS 4 USLICH T27tetel JEo|L Ak
ot XS HE B A= E2FAI7| BHRLIC
Precision High Precision
10- 150mm 10 - 150mm
+0/-0.025mm +0/-0.010mm
Tpm <0.06pm
+0.1% +0.05%
25mm max 25mm max
0.35pm/mm 0.15pm/mm
1 aremin 0.5 arcmin
+0.050mm +0.010mm
40-20 10-5
Profilometry (2D & 3D) Interferometry

AS =

Talysurf PGI 1240 Profilometers

QED ASI™ Aspheric Stitching Interferometers

Zygo® NewView White Light Interferometers

OptiPro UltraSurf 4X 100 Non-Contact Profilometers
TRIOPTICS Opticentric® Centration Measurement Machines
Zeiss Contura G2 CMMs

Olympus MX51 Microscopes

Design-Specific Computer Generated Holograms (CGH)

2 (02) 769 4600 EDMUND OPTICS® KOREA LTD.
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QED Technologies® Aspheric Stitching Interferometer (ASI™) = A&
=01 H|7™H 2l=0| FA| aperture mapS MIE5HH, 600um O|AF9]
aspheric departure2 2%!5t 1X 9| HI—TLD:'C’ x’é!°* SE °"‘|—|Ef oll
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e First Article Inspection (FAI) Report

* C}28 Z &8t Complete Tested Data Report U
Part Serialization:

- Dimensional Measurement
- Centering / Total Image Runout
- Surface Profile

- Surface Roughness

- Coating Durability, Adhesion,
Abrasion per MIL-PRF-13830B

- Damage Threshold per 1ISO-21254-1:2011

IRe 2AUEE=7ISH A
(Es A aRl 28)

ol HIx =k TS * Configuration Control, Change Control,
EOS| M= Aol Het Copy Exact! (CE) Requirements

H XA ol-I-i = CHAF ¥IAOIE =FX
_I I- ﬂ < |- = I- l === * FAR, DFAR, Quality Assurance Provisions (QAP),

www.edmundoptics.co.kr/manufacturing Testing Requirements Flow-downs
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] Streh[ Karl W. A. “Theory of the telescope due to the diffraction of light,” Leipzig, 1894.
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Focal Spot Cross Section

Relative 1
Irradiance
aty = Opm
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Strehl Ratio vs. RMS Irregularity
(25mm Dia. f/2 Asphere)
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TECHSPEC® A/40 Aspheric Lenses= A/40ECH F0{t wave aspheric
figure errors EZ&SILICE HAUSH MRF(magneto—rheological finishing) &
Ho=z FHEE 0| H|7H HXE 15 — 50mm XA HR|o =2 NA
= MiSstH Chst o|0ld Y M= ofZ2[70]M0) ArZst7| MEsiLict
TECHSPEC® A/40 Aspheric LensOICt ™o 2 X% 3D #H Z 201!
O ZEHELICE £ Nd:YAG 20X mhElA AAIE 3|H &HA| H|7tH 8=
o| Z< 8H|0|X|E HESHIAIR.

Aspheric Surface Tolerance (RMS):  2./40 Coating:
Clear Aperture (%): 9 Surface Quality:
Centering (arcmin): <1 Center Thickness Tolerance (mm):

Dia. (mm) EFL (mm) Numerical Aperture BFL (mm)
15 15 0.50 10.22
15 18.75 0.40 14.32
15 225 0.33 16.71
25 315 0.33 31.09
25 50 0.25 45.23
40 40 0.50 3N
50 50 0.50 42.77

CT (mm)
8.62
8
8.79
9.72
1.24
147

13.06

Uncoated
40-20
+/-0.1

ET (mm)
6.21
6.1
6.25
5.49
4.14
6.83
482

Diameter Tolerance (mm):

Edges:

Glass Type
N-SF6
N-SF6
N-BK7
N-BK7
N-BK7
N-SF5

N-SF6

Stock No.

#12-428
#12-429
#12-430
#12-438
#12-439
#12-445
#12-448

+0.00/-0.025

Protective Bevel as Needed

Price
653,400
653,400
653,400
#785,400
785,400
990,000

1,122,000

www.edmundoptics.co.kr




Zatst FEl 21 | aser Induced

Damage Threshold

EAte] TECHSPEC® Laser Grade Aspherical Lenses & HE2

Induced Damage Threshold (LIDT)0il 25t XtMet LIS
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Dielectric
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Thermal
Effects
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Damage Prob.

Single Shot Test Results
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DWL Reflectivity Specifications l“:}'/::'l:)ed
266nm R,, <0.25% @ DWL 3, 20ns @ 20Hz
343nm R, <0.25% @ DWL 1.5, 20ns @ 20Hz
355nm R, <0.25% @ DWL 7.5, 20ns @ 20Hz
515nm R, <0.25% @ DWL 10, 20ns @ 20Hz
532nm R, <0.25% @ DWL 10, 20ns @ 20Hz
980nm R, <0.25% @ DWL 15, 20ns @ 20Hz
1030nm R, <0.25% @ DWL 15, 20ns @ 20Hz
1064nm R, <0.25% @ DWL 15, 20ns @ 20Hz

ECQ| & FMA nHtAtY 20| Y 9| BiAkg Adint HEF
EﬂOIH e &Y ?:.71IiI(LIDT) 7|Et IHEel E2 0| w2t &E Y
a7 7ts
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TECHSPEC® A/40 Laser Grade
Aspheric Lenses

* /20 Wave?2| Aspheric Surface Figure Error (RMS)
* 0.80| &&= Strehl Ratio 2%t

e HIAFZ0] 0.25% O|2H2! Laser Line V-Coat

TECHSPEC® A/40 Aspheric Lensese= ™2 MRF(magnetorheological
finishing) 382 S& Aot 282 HXIH, H|7H EH o 2F 7t M40
RMSQ! 0 Di112{2 BH| H|TTHE MSELICt o|EA MME H|7H
== AEH H|E0] 0.82 H7| H{Z0 X|FE AA oHEolAM 31E st ds
et £ Ql&LICt TECHSPEC® A/40 Aspheric Lenses= Nd:YAG A
FRIOIM AR A| HIAR S XA Z 517] QI8 TAS Laser Line V—Coat
g Xz|7t gL &8 A2|7t2 M=E2 f/2 CIXIl0| MEEe= I=
Z TZH2E OEM & EEX0f O|M4FSE AEE 4 USELICH

2 Hu X mjo
F I'JJ H |'E

+/- 0.500pm Scale (PV) +/= T\ Scale (PV)
+0.500pm +1n
L] = L]
L] = . &
L
CNC Polished Asphere I MRF Finished Asphere CNC Polished Asphere I MRF Finished Asphere
Irregularity: <1/3 RMS -0.500pm Irregularity: <1/40A RMS Irregularity: <1/3% RMS I Irregularity: <1/40 RMS
Material: Corning 7980 Grade OF Fused Silica Surface Quality: 10-5 Centering (arcmin): <1
Aspheric Surface Tolerance (RMS): \/40 Center Thickness Tolerance (mm): +/-0.1 Coating: R,, <0.25% @ DWL
Clear Aperture: Diameter - 2.0mm Diameter Tolerance (mm): +0.00/-0.05 Damage Threshold (J/cm?):
Strehl Rafio: 08 532nm: 10 @ 20ns, 20Hz
[eRaros 2 1064nm: 15 @ 20ns, 20Hz
532nm V-Coat .
R (% q esign
o) o EFL (mm) — Wavelength S o Stock No. Price
175 (mm) (mm) (nm) (mm) (mm)
15
1.25
1 25.4 50.8 454 532 79 44 #39-558 990,000
0.75
5320m V-Coat
0.5
0.25 50.8 101.6 939 532 11.2 41 #39-565 1,313,400
0

430 450 470 490 510 530 550 570 590 610 A (nm)

R (%)
175
1.5
1.25

075
0.5
0.25
0

1064nm V-Coat

1064nm V-Coat /

960 990 1020 1050 1080 1110 A(nm)

8 (02) 769 4600 EDMUND OPTICS® KOREA LTD.

See Website For Pricing

: Design
Dia. EFL BFL Wavelength & Stock No.  Price
(mm) (mm) (mm) (nm) (mm) (mm)
25.4 50.8 45.0 1064 84 47 #39-560 990,000
50.8 101.6 94.7 1064 10.0 27 #39-567  W1,313,400

See Website For Pricing



TECHSPEC® Laser Line Coated
Precision Aspheric Lenses
* Nd:YAG 2[0|X mtEEe=z A7
* Damage Threshold7t| =&
* UV E8 &7} 7|H
nEx=

TECHSPEC® Laser Line Coated Precision Aspheric Lensese= O&3
Nd:YAG 20|18 EEX0|A d5S IHEeI=E AA=IUELICE 0] 1EY HI
TH ORI 71H X2 Z|AStEl 2[0|X AZ AO|== E0|HA HAY
o= SA SXIAIZILICE ESH TECHSPEC® Laser Line Coated Precision
Aspheric Lenses= 712 20| 0|2 &= Nd:YAG 2|0| X ohEtat | =sE 1M
s 28 ¥ =2 damage thresholdE EECZ 5tH, UV & &2l7t 7|Ze
2 MIZEEo gHEol chist =2 MatdE 2L

O T S o= Xy

Substrate: Fused Silica Diameter Tolerance (mm): +0.0/-0.1
Design Wavelength (nm): 587.6 Center Thickness Tolerance (mm): 0.1
Clear Aperture (%): 90 Surface Accuracy: 0.75pm RMS
. Numerical 355nm
Dia. (mm) EFL (mm) Aperiwre BFL (mm) CT (mm) ET (mm) Stock No.
15.0 12.5 0.60 6.33 9.00 247 #33-009
15.0 15.0 0.50 10.03 1.25 243 #33-010
25.0 25.0 0.50 18.32 9.75 1.75 #33-011
25.0 30.0 0.42 2407 8.50 2.2 #33-012
TECHSPEC® Best Form Aspheric Lenses
e TECHSPEC® PCX LensE 7HXgt HH
o A7 mtEof x| MstE ds
o 3|H oHA|2| A AlO|=
TECHSPEC® Best Form Aspheric Lenses= X|H=l IHEOM FHolHt M52

MESH=E I == TECHSPEC® PCX Lenses®@IL|Ct, TECHSPEC® PCX lens
9} =] TECHSPEC® Best Form Aspheric Lenses= A7 THEOAM 2|1 & HA|
AZ AO|ZE MM W20 ZHY I AlE =0 AMESH| AEsiLc
4 2 =™ 2|0l M0 ZE o{Z2[A0|M0] z|&e £RMHE MSot=
2 TECHSPEC® PCX Lens= TECHSPEC® Best Form Aspheric LensZ 7=
2 2 UELC & 7|2 mN Bxet &2 o] A== WHSH Ho| 2
2 got=S S{of &fLCt.

532nm

Stock No.

#33-013
#33-014
#33-015
#33-016

Surface Quality: 60-40
Centering (arcmin): 3-5
Coating: R, <0.25% @ DWL

1064nm
Stock No. 1-5
#33-017 574,200
#33-018 W574,200
#33-019 640,200
#33-020 640,200

Price — Coated
6-25
459,400
W459,400
512,200
512,200

e
Surface Quality: 40-20 R
t_" . Focal Length Tolerance (%): +] ,\ﬁ\,
Diameter Tolerance (mm): +0.0/-0.1 — Uo — e t
Center Thickness Tolerance (mm): 0.1 Coox Aporfars (mwnl: B
i : 0.
. ; AR Cooting: ~ <0.25% @ DWL N Kbt
Centering (arcmin): 3-5 )
Bevel: Protective as needed f—— gl ———]
D
Diameter Effective FL Max. Center Max. Edge Glass 532nm 633nm 1064nm Price - Coated
(mm) (mm) Thickness (mm)  Thickness (mm) Type Stock No. Stock No. Stock No. 1-5 6-25 26+
25.0 25.0 6.61 1.77 N-BK7 #89-431 #89-435 #89-439 237,600 213,800
25.0 50.0 430 1.49 N-BK7 #89-432 #89-436 #89-440 237,600 213,800 2
25.0 75.0 425 231 N-BK7 #89-433 #89-437 #39-441 237,600 213,800 =
25.0 100.0 4.05 251 N-BK7 #89-434 #89-438 #89-442 237,600 213,800
www.edmundoptics.co.kr 9



TECHSPEC® Precision Aspheric Lenses
* OlERC SEIANIN M7 U HE

° _—'_LD:| |. PAYN

« Ui AR TE HE K5

TECHSPEC® Precision Aspheric Lenses= 2|0|X CIO|RES| &35 XA

43 B=oiu W Ao olst ed
SUCH BT HxE AAHO| Hot £312 FAS
N AR E7AIZ & BLith E8 Bl HAL CIE G4 Aol B
FOIFLIC b0 Axs AJARIO| FUEHOl BRI

ISt QA £E

EEl F° "7MI9|71LF ZEE tHdlohs 59 Cifet 0|-E A

FRE MAskE SAlo 2ol =F
SHH

50

[ L (hiywiie, i}

0_|__|ﬂ|
M9

Design Wavelength (nm): 587.6
Aperic ) Asphere Figure Error: 0.75pm RMS
Diameter Tolerance (mm): +0.0/-0.1
— Do — Surface Quality: 60-40
Center Thickness Tolerance (mm): 0.1
Centering (arcmin): 3-5
Clear Aperture (%): 90
Dia. EFL  Numerial  BFL a ET Glass  Stock No. Price = Uncoated Stock No. ~ Stock No. Price - Coated

(mm) (mm) Aperture (mm) (mm) (mm) Type Uncoated 1-5 6-25 VIS Coated NIR Coated 1-5 6-25
10.00 7.50 0.67 451 5.00 221 N-SF5 #69-852 204,600 163,700 #69-856 #69-860 231,000 184,800
10.00 10.00 0.50 7.48 4.00 1.69 L-BAL35 #69-853 204,600 163,700 #69-857 #69-861 231,000 184,800
12.50 9.50 0.66 6.51 5.00 1.60 N-SF5 #69-854 231,000 184,800 g #69-858 #69-862  W257,400 1%205,900 2
12.50 12.50 0.50 9.35 5.00 21 L-BAL35 #69-855 231,000 184,800 g #69-859 #69-863  W257,400 1%205,900 g
15.00 9.00 0.83 481 7.00 1.35 N-SF5 #67-243 389,400 311,500 =] #67-250 #67-257 415,800 332,600 =]
15.00 11.25 0.66 6.85 7.00 1.94 L-BAL35 #47-725  #257,400 205,900 § #19-097 #49-109 283,800 227,000 g
15.00 15.00 0.50 11.54 5.50 2.04 L-BAL35 #47-726 257,400 205,900 g #49-098 #49-110 283,800 227,000 s
15.00 18.75 0.40 15.92 450 1.82 L-BAL35 #47-121  #257,400 205,900 Z #19-099 #9111 283,800 227,000 ]
15.00 22.50 0.33 19.98 400 1.80 L-BAL35 #47-728 257,400 1%205,900 = #49-100 #49-112 283,800 227,000 =
20.00 12.50 0.80 7.12 9.00 191 N-SF5 #67-244  W415,800 332,600 & #67-251 #67-258 442,200 1%353,800 &
20.00 15.00 0.66 9.16 9.60 3.05 L-BAL35 #66-309  1%283,800 227,000 #66-319 #66-329 310,200 1%248,200
20.00 20.00 0.50 15.19 8.00 3.44 L-BAL35 #66-310 283,800 227,000 #66-320 #66-330  #310,200 1%248,200
25.00 15.00 0.83 8.42 11.00 1.64 N-SF5 #67-245 462,000 1%369,600 #67-252 #67-259 488,400 390,700
25.00 18.75 0.66 12.46 10.00 1.63 L-BAL35 #47-729 303,600 242,900 #49-101 #4913 #?330,000 264,000
25.00 25.00 0.50 20.28 7.50 1.74 L-BAL35 #47-730 303,600 242,900 #49-102 #49-114 330,000 1%264,000
25.00 31.25 0.40 21.16 6.50 2.04 1-BAL35 #47-731 303,600 242,900 ~ #49-103 #49-115 330,000 264,000 -~
25.00 37.50 033 3372 6.00 2.30 L-BAL35 #47-732 303,600 242,900 % #49-104 #49-116 330,000 264,000 nf
25.00 50.00 0.25 46.54 5.50 2.80 L-BAL35 #33-944 303,600 242,900 96 #33-945 #33-946 330,000 264,000 -:-’
30.00 17.50 0.86 9.43 13.50 1.78 N-SF5 #67-246 521,400 417,100 =] #67-253 #67-260 587,400 469,900 £
30.00 22.50 0.66 13.73 14.40 4571 L-BAL35 #66-311 363,000 290,400 §° #66-321 #66-331 415,800 332,600 ‘g’
30.00 30.00 0.50 22.99 11.70 481 L-BAL35 #66-312 363,000 290,400 £ #66-322 #66-332 415,800 332,600 £
40.00 25.00 0.80 15.73 15.50 1.49 N-SF5 #67-241 653,400 522,700 "-‘_,‘, #67-254 #67-261 719,400 575,500 ':,
40.00 30.00 0.66 20.60 15.50 2.56 L-BAL35 #66-313 495,000 396,000 = #66-323 #66-333 547,800 438,200 =3
40.00 40.00 0.50 30.68 15.50 6.39 L-BAL35 #66-314 495,000 396,000 = #66-324 #66-334  W547,800 438,200 =
50.00 30.00 083 18.04 20.00 1.44 N-SF5 #67-248 858,000 1#686,400 #67-255 #67-262 910,800 728,600
50.00 37.50 0.66 2574 19.40 3B L-BAL35 #66-315 594,000 475,200 #66-325 #66-335 646,800 517,400
50.00 50.00 0.50 3833 19.40 8.01 L-BAL35 #66-316 594,000 475,200 #66-326 #66-336 646,800 517,400
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TECHSPEC® Precision UV Fused
Silica Aspheric Lenses

e X|X¥o| & SutE flet H2 f/#

o X2 2UE A
* Prescription & 0|8 7=

TECHSPEC® Precision UV Fused Silica Aspheric Lenses= Z|AIA] ZERAD}
el ME Y=ot ZEE HIFH H=o| HES MIBELICH Prescription
dataZt MBEl= 0| 88 AMe|7t == M7A|7t 80[5tH SIS &8t A|Aof
ZHHsH| SatE 4 USLICH =l ST LAY M52 ol R2 1/#
EZo= stz 0] Hxs AREHE 2|3 ™S HX|7| 20| 7 Xt
HI=sH 09 Xte2| XM MAHE 4+ JUSLICHL UV 8 A7t 7|E2 &
S A+E MSELICH

1o i mjo

Design Wavelength (nm): 587.6 Center Thickness Tolerance (mm): +0.1 Prescription Data: See our website

Clear Aperture (%): 90 Surface Accuracy: 0.75pm RMS Coating: uv: R,, <1.5% @ 250 - 450nm
10mm Dia.: 80 Surface Quality: 60-40 UV-VIS: R,, <2.5% @ 250 - 700nm
12.5mm Dia.: 88 Centering (arcmin): 3-5 VIS: Rm <1.5% @ 425 - 675nm

Diameter Tolerance (mm): +0.0/-0.1 NIR: Rm <1.5% @ 600 - 1050nm
Dia. EFL  Numerical  BFL a 11 Stock No. Price — Uncoated Stock No. ~ Stock No. =~ Stock No.  Stock No. Price — Coated
(mm) (mm)  Aperture  (mm) (mm) (mm)  Uncoated - rik uE oL

p 1-5 6-25 Coated Coated Coated Coated 1-5 6-25

10.00 8.00 0.63 2.52 8.00 3.05 #87-973  W402,600 322,100 #87-977 #87-981 #87-985 #87-989 429,000 343,200

10.00 10.00 0.50 589 6.00 211 #87-974  W389,400 W311,500 #87-978 #87-9812 #87-986 #87-990 415,800 1¥332,600
12.50 10.00 0.63 4.52 8.00 2.03 #87-975  W442,200 W353,800 #87-979 #87-983 #87-987 #87-991 W468,600 W374,900
12.50 12.50 0.50 8.39 6.00 1.98 #87-976  W429,000 343,200 #87-980 #87-984 #87-988 #87-992 455,400 364,300

15.00 10.00 0.75 2.69* 11.40 370 #33-947  W561,000 448,800 #33-951 #33-955 #33-959 #33-963 587,400 469,900

Bupng Ayunnp W30 o4 I2)
Bupyg Aunnp W30 104 1)

15.00 12.50 0.60 6.33 9.00 247 #67-264  W547,800 W438,200 #67-269 #84-334 #67-274 #67-219 574,200 459,400

15.00 15.00 0.50 10.03 1.25 243 #48-534  W547,800 W438,200 #49-693 #84-335 #49-587 #49-591 574,200 459,400
15.00 20.00 0.38 15.89 6.00 2.68 #48-535  W547,800 438,200 #49-694 #84-336 #49-588 #19-592 574,200 W459,400
15.00 25.00 0.30 22.01 436 1.79 #33-948  W547,800 438,200 #33-952 #33-956 #33-960 #33-964 574,200 459,400
25.00 17.50 0.69 8.37* 14.80 285 #33-949  W653,400 522,700 #33-953 #33-957 #33-961 #33-965 679,800 543,800
25.00 20.00 0.63 10.40 14.00 221 #67-265  W627,000 501,600 #67-210 #84-337 #67-215 #67-280 653,400 W522,700
25.00 25.00 0.50 18.32 9.75 1.75 #18-536  W613,800 491,000 #19-695 #84-338 #19-589 #49-593 640,200 512,200
25.00 30.00 0.42 24.17 8.50 22 #18-537  W613,800 491,000 #19-696 #84-339 #19-590 #49-594 640,200 512,200
25.00 50.00 0.25 46.50 513 1.61 #33-950  W613,800 491,000 #33-954 #33-958 #33-962 #33-966 640,200 512,200

50.00 40.00 0.63 21.15 21.50 4.07 #67-266  W943,800 755,000 #67-271 #84-340 #67-276 #67-281 996,600 797,300

(o) o
=L =L
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m m
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o o
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=} =3
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= =
~ ~
-l -l
= =
a: 2.
= =
= -1

50.00 50.00 0.50 36.63 19.50 349 #67-267  W917,400 733,900 #67-272 #84-341 #67-217 #67-282 970,200 776,200

50.00 60.00 0.42 48.34 17.00 442 #67-268  W917,400 733,900 #67-273 #84-342 #67-278 #67-283 970,200 776,200

www.edmundoptics.co.kr 11



Substrate: 11-VI Infrared
Clear Aperture (%): 90
Diameter Tolerance (mm): +0.00/-0.10
Center Thickness Tolerance (mm): £0.10
Diameter Effective Numerical
(mm) Focal Length ~ Aperture
(mm) (NA)
12.7 6.35 1.00
12.7 127 0.50
25.4 127 1.00
25.4 15.0 0.85
25.4 20.0 0.64
25.4 254 0.50
25.4 50.8 0.25
50.8 50.8 0.50

InSe

Back Focal
Length
(mm)
4.69
11.25
10.21
12
17.92
23.53
49.35
48.10

TECHSPEC® Zinc Selenide (ZnSe)
Aspheric Lenses

° O|E2C SEIATL AA, I-VIZL M=

* Z|11 52| Hdl3totH(ZnSe) 4K

e H|FE = ZHHE 8- 12um AR ZE! 0|2 7ts

TECHSPEC® Zinc Selenide (ZnSe) Aspheric Lenses= 10.6pm CO, 2{|0]X
£ ¢loll 31 el 27N H5S MSSt=ES HA=IUAELICE 10.6um0i|lAf Ch

g =71 0.0005 cm™ 0|2kl I-VIe] M MISotA AE HZE k= 0|
dix= HIEE MEIZ 0|83I7LE 8 — 12umollM Holt FEuES MIst=

E i AR ZE X2| £ 0|8 & U&LICE o2t 22 HY C|Xel2 o]
X AlAEL H5tA 0|0]F 4dlEa], FTIR ZH|of| AsteiM A5t | MEteiu
Ct. TECHSPEC® Zinc Selenide Aspheric Lenses= 10.6um0ilA /20 O|2+o]
S7AUM 40-200 #H Xz 50A 0|ote| #H AHEY|E EXloa FhC

Surface Roughness, RMS (A): <50

Power (P-V): /10 Design Wavelength (pm): 10.6

Asphere Figure Error (P-V): 120 Coating (as noted): R,, <0.5%

Surface Quality: 40-20

_"f_e;'e' Fdﬂe Stock No. Price — Uncoated Stock No. Price = 8 - 12ym

ickness Thickness Uncoated 8-12um
(mm) (mm) 1-10 11-25 26+ P 1-10 11-25 26+
400 1.89 #39-469 wesso0  wrzaa00 (R #39-504 990,000 weoL000 B
3.50 2.39 #39-470 785,400 706,900 S #39-509 917,400 825,700 £
6.00 1.83 #39-471 1,181,400 1,063,300 z #39-510 1,313,400 1,182,100 z
5.50 1.89 #39-472 W1,155000 1,039,500 [ #39-514 1,287,000 1,158,300
5.00 223 #39-476 1,122,000 1,009,800 _g #39-515 1,254,000 1,128,600 _g
4.50 2.29 #39-477 1,049,400 944,500 3 #39-516 1,181,400 1,063,300 3
3.50 2.38 #39-495 WI049400  woA4500 R #39-517 W1181,400  w1,063300 =S
6.50 2.08 #39-496 2,237,400 2,013,700 #39-518 2,501,400 2,251,300

Substrate:

Design Wavelength:
Clear Aperture:
Diameter Tolerance:

Diameter

12

(mm)
25.00
25.00
25.00

EFL (mm)

12.5
25.0
50.0

(02) 769 4600 EDMUND

Silicon
4.0pm

90%
+0/-0.10mm

Numerical
Aperture

1.00
0.50
0.25

BFL (mm)

10.70
22.50
4178

Center Thickness Tolerance:

Surface Quality:

Asphere Surface Accuracy:

CT (mm)

475
3.80
3.00

Lens Shape

Meniscus
Meniscus
Meniscus

TECHSPECE® Silicon Aspheric Lenses
* 3|1d oA 85

e Uz I BAO| RS

o ZAof 2IZSHIR 820 Xet

TECHSPEC® Silicon Aspheric Lenses= MWIR 2 {8t AZfo| 1Ms
F2MoZ M TIto| MaslotA dHxet 7HX|7| #2 H20ts M=E A
Q= O|AEOl HIZQILICE TECHSPEC® Silicon Aspheric Lenses= 2=
Qi ol HSIE mEHSH HEl BIHOZEE | LSt HES 7iC|= o 2§t
AN 2 I EMS 25T UELICE E5t 42|22 HUZ AXHo]7]| R0
0| A== C0| B2 0N 2 & U= A|ARID} OFRIIIXIZ FA[of 21
St A|ARIO| AFESH| MEEILICE.

o
% o> b

)

+0.10mm Edges: Diamond Turned

60-40 Centering: ETD <21.8ym

<0.3ym PV Coating: R,, <3% @3- 5pm
Stock No. Price — Uncoated Stock No. Price - 3 - 5pm
Uncoated 1-5 6-25 26+ 3-5pm 1-5 6-25 26+
#89-357 759,000 607,200 #89-362 891,000 712,800
#89-358 660,000 528,000 #89-617 792,000 633,600 g
#89-359 660,000 528,000 #89-618 792,000 633,600

OPTICS® KOREA LTD.



TECHSPEC® Germanium IR
Aspheric Lenses

* 3| oAl ¥

o Cifel I FM

* Prescription Data 2| 0|8 7ts

TECHSPEC® Germanium IR Aspheric Lenses= &0t & Zot oM HHo||
M 2 AHEY Helo| Z2X 3|1&E st ZHAN MdsS MESELCH Quan—
Zt2 ctM elof| AFRSH| MEtst 0| dl == standard
LICt ChESHf/# HIZ0|M
AR RIAL

tum cascade laser2t
plano—convex lensE CHAE = U= T8 MS
PCX #I=2} TECHSPEC® aspheres?| Z7{A M52
O|EE E=ZsHAL.

Hlmst 2M2
2 =1

Substrate: Germanium

Design Wavelength (ym): 40 Surface Quality:

Clear Aperture (%): 90 Asphere Figure Error:

Diameter Tolerance (mm): +0.0/-0.1

Diameter EFL Numerical BFL a Lens Stock No. Price —
(mm) (mm) Aperture (mm) (mm) Shape Uncoated 1-5
25.0 12.5 1.00 11.61 424 DCX #68-235  #838,200
25.0 15.0 0.83 14.00 4.00 PCX #68-236 772,200
25.0 20.0 0.63 19.08 370 PCX #68-237  W706,200
25.0 25.0 0.50 22.51 345 Meniscus #68-238  W666,600
25.0 30.0 0.42 21.52 3.25 Meniscus ~ #68-239 666,600
25.0 40.0 031 37.89 310 Meniscus ~ #68-240 666,600
25.0 50.0 0.25 48.44 3.00 Meniscus #68-241  W666,600
25.0 75.0 0.17 72.30 2.80 Meniscus #68-242  W666,600
50.0 25.0 1.00 20.64 175 Meniscus ~ #87-993 1,326,600
50.0 50.0 0.50 4592 5.10 Meniscus ~ #87-994 1,326,600

TECHSPEC® Germanium IR
Hybrid Aspheric Lenses

® 3-5umOi|lA] M &7

o 2| oAl Z7Y &5

* Prescription Data M| 0|8 7ts

TECHSPEC® Germanium Infrared (IR) Hybrid Aspheric Lenses= 3 — 5um

Center Thickness Tolerance (mm): +0.10

60-40
0.3pm P-V

Uncoated
6-25
670,600
617,800
565,000
533,300
533,300
533,300
533,300
533,300
1,061,300
1,061,300

3 - 5pm
Coated
#68-243
#68-244
#68-245
#68-246
#68-247
#68-248
#68-249
#68-250
#87-995
#87-996

~N
o~
+

Bupig Ao W30 104 [I0)

Edges: Diamond Turned
Centering (arcmin): 3-5
Coating (as noted): R, <3% @3- 5pm

Ry, <5% @3-12ym R <3% @8- 12ym

3-12um 8- 12ym Price — Coated
Coated Coated 1-5 6-25 26+
#89-607 #68-251 970,200 W776,200 P
#89-608 #68-252 904,200 723,400 £
#89-609 #68-253 838,200 W670,600 By
#89-610 #68-254 798,600 638,900 o
#89-611 #68-255 798,600 638,900 =
#89-612 #68-256 798,600 W638,900 =
#89-613 #68-257 798,600 638,900 =
#89-614 #68-258 798,600 638,900 X
#89-615 #81-997 1,590,600  W1,272500 S
#89-616 #87-998 W1,590,600 1,272,500

Helo| o mHEIME 3|& B Z7 4 452 MSstH, 3 — 5ume| AWE
g MHolM AEE dR0le 231" s dsS MSELICH o] A== o|0]
2 olE2/70 4t FTIR 2EAIE IR HhiYE 23S 0/85t= B0t IR HE
El?-llOIA.jOﬂ Ec"’()HA‘I Al’oo|‘7| x'|°|'°,=|}'|_| EI" Comparison of Germanium PCX, Asphere, and Hybrid Asphere Spot Size
10000
o =
Substrate: Germanium Surface Quality: 60-40 gwu N Dfinor ol gl et
Design Wavelength (pm): 40 Asphere Surface Accuracy:  0.3pm PV g1 T I I —
Clear Aperture (mm): 24.0 Edges: Diamond Turned = 'ﬂl—' T e S B
Diameter Tolerance (mm): +0.0/-0.1 Centering (arcmin): 3-5 ‘| | | | | | |
Center Thickness Tolerance (mm): +0.10 Coating: R,, <3% @3- 5pm R
q q Price — 3 - 5pm Coated
Diameter (mm) EFL (mm) Numerical Aperture BFL (mm) CT (mm) Lens Shape Stock No. 15 6-25 b+
25.0 12.5 1.00 11.56 472 DCX #68-259 1,036,200 829,000 2
25.0 15.0 0.83 14.01 4.00 PCX #68-260 970,200 776,200 =
25.0 20.0 0.63 18.21 2.80 Meniscus #68-261 904,200 723,400 <
25.0 25.0 0.50 23.03 246 Meniscus #68-262 871,200 697,000 e
25.0 30.0 042 28.00 2.50 Meniscus #68-263 871,200 697,000 =
25.0 40.0 031 38.32 2.10 Meniscus #68-264 871,200 697,000 2
25.0 50.0 0.25 4791 2.60 Meniscus #68-265 871,200 697,000 o
25.0 75.0 0.17 7219 2.80 Meniscus #68-266 871,200 697,000 g
25.0 100.0 0.13 97.73 2.50 Meniscus #68-267 871,200 1#697,000 3
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TECHSPEC® Aspherized Achromatic Lenses
o M0| HHE K7t HITH A=

e Standard Achromatic Lens=2C} I FE[O{F A H &=
° 7|HZ2 7t8E H|7H HXQ} H|Tt 29| F1H X}

o
TECHSPEC® Aspherized Achromats= AH0| 2= achromatt 7+H

I|_|- T

o
asphere Al0|2] Ms XI0|E H2 MESZM AMo| EHE HIE SEHQI H|721H &St Q
AZ NE5H= MEQILICE TECHSPEC® doublet lenses= A H&20} A3 RMS A
AO|=0f| & 9= = JHo| W|HET} HEE F=E O|ELICh Doublete| £HE SHE

Z2|H H|7H ZH S0 ASLCE ol2{et EE= HIFH| s AFXoz o
=01 7|1&2| achromatOfl M LIEILLE HO|2ZEE 0218 M E= HAA7IE SAl0l
NAE S7HMZULC £ 8x2= 87 Y E= AIE, 0[0|X| 2|o], HAL ATH
g, NAZ}H =2 O o[0|Eo] ASLIC.

(10T,
il berized Surf Clear Aperture (%): 90
] { PopherzedSrfce Diameter Tolerance (mm): +0.0/-0.05 ‘-1.'-" Wiy,
- Center Thickness £ E| = 28 e o
— Dia. — — Tolerance (mm): +0.2 s . S| = == =
Br R, Surface Quality: 60-40, - | . 'y,'-";jx &
k glass surfaces only ", e ot
) on 7 Centering (arcmin): 3-5
Operating Temperature (°C):  -20 o 80
Design Wavelength (nm): 587.6 Spot Size Spot Size
Prescription data Xixll= A}l HIAIO|E &= Coating: vis 0° .
www.edmundoptics.co.kr/aspherized on First Surface 12.5x 14 Asphemed 12.5 x 14 Standard
Achromat Achromat
TECHSPEC® Aspherized Achromatic Lenses
Dia. (mm) EFL (mm) BFL (mm) (T, (mm) (T, (mm) ET (mm) Glass Type Stock No. 1-5 Prica 6-25 %+
9.0 12.0 8.16 450 1.50 4.66 N-LaK8/N-SF57 #49-656 130,700 104,500 -
9.0 18.0 14.30 4.50 1.50 498 N-LaK8/N-SF57 #49-657 130,700 104,500 B
12.5 14.0 9.89 6.50 1.50 428 S-FSL5/N-SF57 #49-658 157,100 125,700 g
12.5 20.0 16.07 5.00 1.50 4.62 N-LaK8/N-SF57 #49-659 157,100 125,700 =
125 25.0 21.69 4.00 1.50 428 N-LaK8/N-SF57 #49-660 157,100 125,700 g
25.0 30.0 2321 9.00 2.50 7.1 N-LaK14/N-SF57 #49-662 170,300 136,200 =
25.0 35.0 28.14 9.00 2.50 7.90 N-LaK8/N-SF57 #49-663 170,300 136,200 I
25.0 40.0 33.53 9.00 2.50 1.54 N-SK14/N-SF57 #49-664 170,300 136,200 g'
25.0 50.0 44.08 9.00 2.50 142 S-FSL5/S-TIHI3 #49-665 170,300 136,200
TECHNICAL NOTE
Aspherized Achromatic Lenses
Aspherized Achromatic Lens= 44 Z=0| = HIE 252l H= MFo2M M £t & 78 £j0]| thet FHoldt 2 532 S2e=
SiLICh OIE2E SEIATE IHX|1 Q= MAIRQ! &2 78 Aot 7|snt =gl Z22|H 2 SHRE MAEE= 0] Hi=s H|7H H=9
<=5t o|0|X| EZ 1t Mo| BHE FU FAM A= C|Xielo| ZFHE MZULICE olof mat @5 &sh A A[ZE A|AHIO| A @S S5
g £ Q= ZHERl Zot BES MAE o AFLICH H= AJAR0]| Aspherized Achromatic LensE Z&l5HH 22i|0], 24 AJAR NATZE
=2 0|0)E AJAH! & ol ATE 59| B0 M52 IA =Y & UAFLICH
Z: \ :: 'DBT 0.000 DEG DB 2.000 DEG
n 'DBT 0.000 DEG. DBT 2.000 DEG. . N
w80 N\ |~ vifociontimi g — Diffocion it
Hﬁn — \ E ~\ [ ~ LA s gjz:l%"wﬂ'E E E
i T : ool
'; Transverse Ray Fon Plot ‘: Tronsverse Ray Fan Plot
T 6 o W1 18 2 44 ninm::up/m":) LR

8 12
Restuion (p/mm)

MTF and Aberration Plot of #45-209, 12.5mm diameter, 14mm Focal Length TECHSPEC® Achromatic Lens

MTF and Aberration Plot of #49-658, 12.5mm diameter, 14mm Focal Length TECHSPEC® Aspherized Achromatic Lens

s
(= |

Finished Aspherized
Achromat

Achromat Compression
& UV Curing

Photopolymer
Injecion

Diamond Ground
Aspherc Mold & Achromat
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Aspherized Achromat= 284 E2|Hol el SaA Yot tlx 242 FHFLUCL Z2|H= doubleto] o HollRt HBm|m HHAIZ| & SAIE 4 U0| bRl
S 24 st 20 HHE RALS MSECh

2L} ZaA RAQ} =2| Aspherized Achromatic lens= —20°C ~ +80°C2| &2 &5 &
= HOIZ J1X|1 UELICE Aspherized Achromatic lensQ| A= 2XIIM(DUV)S| E1HE
AtetEtol| mhat U o= MESHK| ¥S  USLICE 0] =E= AF2fX|of 245t | 2o
FZ Al ZEst Fo7t @7 E|H EOQ| BHHLSH 7|M st BEoz &4 i 4 AUsL
Ch 0|2 22 X|Btof| = 275t Aspherized Achromatic lens2| 042{ 7}X| O|&E kx| Q!
0 0§ CHYSt ofE2| 7|0 MollA ofTI5| FE5H ALSELICt
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Precision Molded Aspheric Lenses

o 1H =X} X7

o CIUSH FE ZM 0|8 7ts

o CIO3E NA B9

Precision Molded Aspheric Lenses= CHISH 20| B=0M 71H ~XtE XM7ot i
Y A AE HUEE SA7 = Ol AFSELICE NAZH 2 Precision Molded Aspher—
ic Lens= WO HEHE RXIGI=Z MAZIY2H o]0l BIsH NATH =2 dlI== 7SSt 2
E 42 20t HH2|0ME ol IIYE FXIGI=E MAEIRAELICE Precision Molded
Aspheric LensesE =& A|A"! HIFE AJH, 30X Cto|ESt ZHMF ZE, o]
B XME, Hio|2HC|Z 2|0|M =0l O|dHo = AFZE £ USLIC

Diameter Tolerance (mm):  +0.020 Coating Spedifications: mand '+‘ r_

Clear Aperture (CA): Reference Value VIS: R,,, <0.5% @ 350 - 700nm

EFL Tolerance (%): +] NIR: R, <1.0% @ 600 - 1050nm 0D — -

Transmitted Wavefront Error: <Diffraction Limit IR: R, <1.0% @ 1050 - 1600nm l

Optimum Operating Temperature (°C): <200 -0 _>|
[e— 0 —>f=— W —

NA  OD(mm) EFL(mw) CAmm)  WD(mm) CT(mm) ﬁ;‘:: tom)  Dwm) VS MR g | FrienCoted
0.13 6.33 22.00 5.50 204 2.66 670 D-ZK3 0.250 (BK7) 19.157 #83-543 #83-544 - 99,000 89,100
0.15 2.00 5.00 1.60 44 0.99 1550 D-ZK3 - - #83-546 #48-145 #48-158 99,000 89,100
0.15 6.50 18.40 5.50 17.1 218 780 D-ZK3 0.250 (BK7) 15.856 #87-113 #87-114 #87-115 99,000 89,100
0.16 6.50 15.29 5.38 14.0 221 780 D-ZK3 0.250 (BK7) 12727 #37-098 #37-099 #37-100 87,800 79,100
0.18 6.33 13.86 5.10 121 277 650 D-ZK3 - - #33-556 #46-372 #48-160 99,000 89,100
0.20 6.00 11.00 540 9.3 310 633 D-ZK3 0.250 (BK7) 8.706 #37-109 #31-110 #37-111 82,500 74,300
0.25 7.20 11.00 5.50 19 5.03 633 D-ZK3 0.250 (BK7) 6.909 #87-117 #87-118 #87-119 99,000 89,100
0.30 6.51 7.50 454 5.8 319 780 D-ZLAF52LA  0.250 (BK7) 5.151 #87-129 #87-130 #87-131 66,000 59,400
0.30 1.20 11.00 6.68 10.0 1.95 670 D-ZLAF52LA  0.275 (BK7) 9.346 #87-121 #87-122 #87-123 166,000 59,400
0.40 7.20 6.24 5.00 35 5.16 780 D-ZLAF52LA  0.275 (BK7) 2.682 #87-125 #87-126 #87-127 112,200  #101,000
0.43 470 4.50 370 22 3.65 980 D-ZK3 - - #33-578 #33-579 #33-580 166,000 59,400
0.50 1.00 0.55 0.70 30 0.66 1550 D-ZLAF52LA - - #37-112 #37-113 #31-114 99,000 89,100
0.50 2.00 1.41 1.52 1.20 0.500 488 D-LaKé 0.250 (BK7) 0.700 #37-108* - - 99,000 89,100
0.50 3.00 2.00 2.00 1.0 1.89 780 D-ZLAF52LA  0.250 (BK7) 0.479 #83-582 #83-583 - 66,000 W59,400
0.50 6.33 6.70 6.00 49 285 515 H-FK61 0.250 (BK7) 2.408 #37-101 - - 99,000 89,100
0.50 9.94 8.00 8.20 59 343 780 D-ZK3 0.250 (BK7) 491 #37-102 #37-103 #37-104 112,200 #101,000
0.50 11.00 10.00 10.00 18 3.64 633 D-ZK3 0.250 (BK7) 7.173 #33-425 #33-426 #33-421 170,300 153,300
0.52 470 2.76 412 27 3.83 980 D-ZLAF52LA  0.250 (BK7) 1.962 #87-133 #37-134 #87-135 99,000 89,100
0.55 4.00 2.73 3.00 24 1.43 780 D-ZLAF52LA  1.200 (PC) 1.170 #33-605 #83-606 #83-607 66,000 59,400
0.55 4.50 2.75 3.60 2.2 1.90 830 D-ZLAF52LA - - #33-616 #66-926 #66-927 66,000 59,400
0.55 6.33 4.51 5.07 31 27 780 D-ZLAF52LA  0.250 (BK7) 2.834 #87-153 #87-154 #87-155 99,000 89,100
0.55 6.00 4.60 4.80 21 314 655 D-ZK3 0.275 (BK7) 2.049 #87-157 #87-158 #87-159 66,000 59,400
0.56 1.20 5.50 6.00 37 2.94 633 D-ZK3 0.250 (BK7) 3.091 #87-145 #87-146 #87-147 112,200 101,000
0.58 240 1.45 1.60 0.8 1.02 780 D-ZK3 - - #83-613 #83-614 #83-615 166,000 59,400
0.60 6.33 4.02 480 24 2.90 405 D-LaKé 0.250 (BK7) 1.863 #83-990* - - 112,200  #101,000
0.61 6.33 4.00 4380 24 292 488 D-LaKé 0.250 (BK7) 1.815 #33-681* - - W112,200  #101,000
0.62 275 1.42 1.70 0.9 1.08 488 L-Lal12 0.250 (BK7) 0.366 #33-679* - - 112,200 101,000
0.60 15.00 10.00 13.00 7.0 5.38 850 D-ZLAF52LA - - #37-105 #37-106 #37-107 87,800 79,100
0.64 4.00 2.75 3.60 1.5 224 830 D-ZLAF52LA - - #83-626 #83-627 #83-628 66,000 59,400
0.64 6.33 4.03 5.10 27 3.10 685 D-ZK3 1.200 (K3) 1.483 #37-161 #87-162 #87-163 99,000 89,100
0.66 4.00 2.54 3.30 1.6 1.82 405 L-Lal12 0.250 (BK7) 0914 #83-677* - - 112,200  w101,000
0.68 6.33 3.10 5.00 18 3 830 D-ZK3 - - #87-165 #87-166 #87-167 99,000 89,100

Plastic Molded Aspheric
Aspheric Lenses Condenser Lenses
HALOIENA 3225 ZiA HALOIE0IM 3815 24

Plano-Convex
Axicons
HIALO|E0| M 3364 ZM

www.edmundoptics.co.kr

Techs

pec®

Cylindrical Lenses
HALOIE0]|M 3816 ZM
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Clolol2E HE M4 718

olE2E SEIA(EO)= Clojot2E MY MAF 71Z(single point dia—
mond turning) 7|EE 0|25 AX™X L SatAE! AX{O| Crtst H
U st HEZ Mxghof| wh2p YHtAQl el SHoRE BTt
M SX6t 7|oket™ TR E MAte 4 QGLICE ol2fst e MY
lathing EHAI2 A\/ARCH O 52 EH SA Mal=9} 30A 0|ote| EH
HEVIE YHst=E L Ct EO= 19| EH oiE2(A0|1Md Q7S
EX35He UE ME 20z A HE0| 7HsE CHtst ZF9| Cholof
2E MAJEE 7H U H|TH AXE FZELLC

Commercial Precision High Precision
Figure Accuracy: Sphere & Plano (P-V @ 632nm): >1A >1A <NM4
Asphere (P-V @ 632nm): A N2 N4
Surface Roughness (A): Diameter: < 1" >50 30 <30
Diameter: > 1" >125 100 >50

Surface Quality (S/D): 80/50 60/40 <60/40
Center Thickness (mm): +/-0.100 +/-0.005 <0.005
Surface SAG (mm): +/-0.050 +/-0.025 <+/-0.025
Clear Aperture: 90% 95% >98%
Radius (Spherical): <+/-0.3% +/-0.10% <+/-0.10%
Vertex Radius (Asphere): <+/-1.0% +/-0.50% <+/-0.50%
Power (P-V) - Plano: K)N A <A
Centering (arcmin): 3 1 <l
0D Tolerance (mm): +/-0.100 +/-0.010 <+/-0.010
Geometries: Plano, Spherical, Aspheric, Diffractive, and Freeform
Diameter Range (mm): 6.35-254
Materials: Germanium, Silicon, Zinc Selenide, Zinc Surface, Cleartran, Calcium Fluoride, Barium Fluoride, Acrylic, and Zeonex
Coating: UVto Far IR

Built-to-Print X=X <HZf

Build—to—print M= HHZ ZE O|E2E SEA= DO EFY 2 - oncnan
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