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Example: How to use Pre-designed Freeform Lens
In this example, you will see adding a specific lens designed first in Matlab.
Solid model of the lens is then produced via SolidWorks program.

Osram SFH 4718A IR LED used to test.

This was a TUBITAK 1005 Project (118M568).
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You can download pmmaLEDcollimator-small.stp the file from the course web page.

The lens file must be placed under:
C:\<ZEMAX>\Objects\CAD Files

Y coordinate value

Incoherent
Irradiance

4.92E-007
4.43E-007
3.94E-007
3.45E-007
2.95E-007
2.46E-007
1.97E-607
1.48E-807
9.85E-008
4.92E-008
©.00E+000

-7.5e3 %} 7.5e3 IR LED

X coordinate value

Ray File

Detector Image: Incoherent Irradiance

L e T
Tomax OptleStodic 28,1
singlaléd:_pr.
e L &
B Tempx
Tonan OzticStudic 26,1
minglelid: nl
W\I:F[.-'lti:{l. af &

a5.94. 2020

Detector 4, NSCG Surface 1: RECTANGLE

Size 15000.000 W X 15000.80080 H Millimeters, Pixels 18@ W X 188 H, Total Hits = 2278356
Peak Irradiance : 4.9237E-07 Watts/cm™2

Total Power + 4.5487E-@1 Watts

Zemax
Zemax OpticStudio 28.1

singlel@@5_ir.ZMX
Configuration 1 of 1
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Manufacturing the lens
A prototype of a solid free-form lens is manufactured by using PMMA
via plastic injection molding method.
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Optical Performance

RELATIVE INTENSITY

0.8

0.6

0.4

0.2

White LED
= Data
FWHM = 7° = Simulation
-20 -10 0 10 20

300

270

240

330

210

ANGLE (deg)

|
|

180

30
60
05
90
120
150

08

06

0.4r

0.2

White LED

330
300
270
240
210

—#— Data
= Simulation

e D ata ]
= Simulation
1 10%
E =
3
s
1 (o]
=
<C
=
0 10 20 s 107
ANGLE (degq) g
0
al 30
|
| “ 60
|l
\ o5 ! 10°
V 90
120
150
180

10"

102
DISTANCE (m)

2 IRLED
10 I
—#—Data
| e Simulation
&
=
L
=
2
W
o 10 1
=z
] <
[m]
<
o
18
10° :
10" 102

DISTANCE (m)

Sayfa 5



50 m uzunlugundaki karanlik bir koridorun aydinlatiimasi.
Solda gériniir bélge ve sagda sadece kizilbtesi aydinlatma yapilmistir.

Ayrica bkz: http://www1.gantep.edu.tr/~bingul/irwalk.gif




Example 5: Defining Diode Laser Source

Consider a diode laser* given right:
This is the product

OPD000082 FL-COC11-10-808
laser from focuslight

LASER DIODE BEAM PROPAGATION
SHOWING SLOW AND FAST AXES

Laser Diode Chip

Optical Data?
Centroid Wavelength

Wavelength Tolerance
Emitter Width

Output Power?

Spectral Width FWHM
Spectral Width 90% Energy
Fast Axis Divergence (FWHM)
Slow Axis Divergence (FWHM)
Polarization Mode

Wavelength Temp. Coefficient

Electrical Data 2
Operation Current
Threshold Current

Operating Voltage
Slope Efficiency

Power Conversion Efficiency

Thermal Data
Operating Temperature
Storage Temperature *

Recommended Heatsink Capacity

Unit
nm

nm

Km

nm

nm

WITA
%

°C
°C

Value
808
=3
200
10
=3
=5

~ 30

TE
~0.28

15 ~ 30
-40 ~ 55
=20




A laser diode source can be defined in zemax
via Source Diode.

For this laser:

Wavelength = 808 nm

X-divergence = 8 * 0.849 = 6.792° (Slow Axis)
Y-divergence = 30 * 0.849 = 25.47° (Fast AxiIs)
X-SuperGauss = Y-SuperGauss = 1

X-width = 200/2 = 100 ym = 0.1 mm

Y-width =2/2 =1 ym = 0.001 mm

X-sigma =1 mm

Y-sigma =1 mm

X-sigma Hx = X-sigma Hy = 1

Detector Rectangle:
Z-position = 100 mm

Optical Data?
Centroid Wavelength

Wavelength Tolerance
Emitter Width

Output Power?

Spectral Width FWHM
Spectral Width 90% Energy
Fast Axis Divergence (FWHM)
Slow Axis Divergence (FWHM)
Polarization Mode

Wavelength Temp. Coefficient

Electrical Data 2
Operation Current
Threshold Current

Operating Voltage
Slope Efficiency

Power Conversion Efficiency

Thermal Data
Operating Temperature
Storage Temperature *

Recommended Heatsink Capacity

Unit
nm

nm

Km

nm

nm

WITA
%

°C
°C

Value
808
=3
200

15 ~ 30
-40 ~ 55
=20




| will mention about FAC lenses in Lens Catalog for vendor from LIMO.

[ N g | o EeRp
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Example: FAC/SAC

Details will be given in the lecture.
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Example: Hybrid Mode in Zemax

4 Surface Type Commu Radius Thickness Material Coating Clear 5emi-Di Chip Zon¢ Mech S5em  Conic

0 Standard ~ " Infinity | 10000 | | 0000 0000 0000 0000

1 Standard ~ 5.000 BK7 5000 U 0.000 5000  -2306

2. Standard = Infinity 10.000 5.000 U 0.000 5.000 0.000

3 .Nﬂn—SequentiaI Component = Infinity - 5.000 U - - 0.000

4- Standard = Infinity 1.000 5.000 U 0.000 5.000 0.000

5- Standard = Infinity 5.000 BK7 5000 U  0.000 5.000 0.000

E- Standard = -10.000 18.000 5.000 U 0.000 5.000 0.000

?- Standard = Infinity - 1.817/U | 0.000 1.817 0.000
: 4 Object Type Comment  Ref Object Inside Of X Position Y Position Z Position Tilt About X Tilt About Y Tilt About Z Material Scale

1 Polygon Object = | Prism&S.POB. []. D. 0.000 | 0.000 | 0.000 | 0.000 | 0.000 - 0.000 | BK7 | 4.000
2 | Polygon Object *  Prism45.POB 0 0 0.000 10.000 8.000 180.000 0.000 0.000 BK7 4.000
1:Shaded Model v - :1: e —

I # -E’d @ /0/ =AM *\")\!@“b Q@@ |8 Visetiings| 2 Ea @ /[0 =AM &A@ o H=0
|@ solid- MW-[2] & ; * a2 = Al €3 i 35 [~

Line Thickness ~ '@'

H = 42710238, V = -17.235867

y —
A1 iy
L download zemax file
Q.Z . R - Aniys Zamex Opeiseodie 2023 £L.00
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http://www1.gantep.edu.tr/~bingul/opac202/

Example: ZPL

# Hello World example

F =25

S$ = "centimeter"

print "Hello World"

print "Value of F is ", F
print "S = ",S$

# Basic optimization in NSC.
# We need the following config

# Src Ellipse-Std.Lens-Rec.Det.

format .8 # 8 digits
clearDetector = NSDD(1,0,0,0)
NSTR 1,0,1,0,1,1,1,0

# optical power

power = NSDD(1,3,0,0)

# rms value

rms = NSDD(1,3,-9,0)

print power

print rms

# Advanced optimization in NSC.
# We need the following config
# Src Ellipse->Std.Lens->Rec.Det.
for z,10,90,1
SETNSCPOSITION 1,3,3,z
cleanUp = NSDD(1,0,0,0)
NSTR 1,0,1,0,1,1,1,0
power = NSDD(1,3,0,0) # optical power

rms = NSDD(1,3,-9,0) # rms wvalue
print "z=", z, " power=", power, " rms=",rms
next
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