Comparison: SYNOPSYS™ vs.
Code-V™




Disclaimer

* All of the information presented here is based on comments
we have received from Code-V users and our reading of their
documentation.

* Itis ourintention —and our belief — that everything contained
here is correct.

* If you believe that any claims are not accurate, and have
evidence to the contrary, please bring the matter to our
attention. We want this comparison to be as complete and
accurate as possible.

Code-V™ is a

SYNOPSYS™ is a trademark of Optical

trademark of
SYNOPSYS, Inc.

Systems Design, Inc.




In This Talk:

* Brief comparison: SYNOPSYS vs. Code-V™
* Features

* Ease of use

* Documentation

* Feedback from users



What is SYNOPSYS?

thesis of OPtical SYStems
Started in 1962
First ran on vacuum-tube computer!
First used on Apollo project at MIT
First commercial use in 1976
Under continuous development since then
Updates are released about every two weeks.



Similar concepts

* Both
* Both
* Both

— Eac

nave a command language.
nave a graphical user interface (GUI)
nave a great many features

n has features not found in the other




Similar features

Aspherics * Infrared materials catalog
Diffractive elements * Narcissus evaluation and
— HOEs, DOEs, gratings control
Gradient index materials * Ghost image evaluation
Statistical tolerancing * MTF, spot diagram,
Monte-Carlo simulation wavefront analysis
Diffractive propagation * Throughput calculation

— Absorption

Gaussian beam trace
MTF optimization
Polarization raytracing

— Coatings
 Nonsequential raytracing

SYNOPSYS™ can read many seq files

written by Code-V




* Faster optimization

— Code-V optimization is based on DLS method
— SYNOPSYS™ uses the PSD Ill method

Why wait for your results?

SYNOPSYS™ has the
fastest lens
optimization in the
world.




Is PSD Ill better?

* You bet!

We gave SYNOPSYS™ and
Its competitors a simple problem:

7 elements

All plano

Thicknesses and airspaces 5 mm
All elements Nd 1.6 Vd 50

Back focus 50

Infinite object, 40-degree TFOV,
25.4 mm pupil diameter,

CdF lines, equal weights.

Optimization time
no more than

15/S, where

S is the CPU speed.

Those are the rules:
And the results...




SYNOPSYS comes through!

_m@'

SYNOPSYS™:
Average RMS
spot: 6.9 uM

i

SYNOPSYS™ has the \/

Tan. fastest optimization i 3

in the business. :

0.02000 MM 1

Sag. : 3 / ]
2 \% 1

TRANSVERSE ABER. 0.00000 REL.FIELD 0.75000 1.00000
Merit = 0.0932007




Compare optimization methods:

* PSD III




The Scorecard:

- SYNOPSYS | ZEMAX CODE-V

CPU speed 2.0 GHz 2.4 GHz 2.0 GHz
Time limit 4.89 sec. 6.25 sec. 7.5 sec.
Ave. RMS 6.9uM >150 364.7

Time to get this 1.88 sec. 3600 sec. 2400 sec.
guality (1 hour) (40 minutes)
Cores used 1 2 2

Times slower - 1915 320
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More differences

 SYNOPSYS™ has the fastest ray-failure
correction in the business.

 Watch the movie on the next slide. See how
SYNOPSYS™ can optimize a system even
though rays will not trace through the starting
lens.
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Automatic ray failure

ip/ correction.

(Click below to see movie.)

—

0.00000 HEL. FIELD




User-assignable sliders

 SYNOPSYS™ can alter lens parameters with
sliders in the WorkSheet™

— Watch the image change as you change a radius,
thickness, or the bending of an element

— Code-V has no sliders

* Watch the movie on the next slide. See how
you can change a parameter and see the
results instantly.

14



Watch the lens change as
you move a slider.

(Click below to play.)

49 ways to view
the lens and
the image.

~ . 1.00000
J b :‘ —>»  Update SEL. Close

Curvature 0009759

Bending of airspace M/

J—

Slide element not 1st side




~®
— 8
—8
B

] The WorkSheet gives real-
: ;ﬂ; time feedback as you move
' the sliders.

J g i‘ — L 1] date

Tilt angle  41.500000

Ji

Bending of airspace N/ A




Up-close view of your lens and a
single ray

* Watch the movie on the next slide and watch
the path of a ray to see what happens as the
field or aperture position change.
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Single ray option in SketchPad

Can you
do that
with
Code-V?




Zoom lens slider

Watch the position of zooming groups change
over the zoom

See how the image quality changes

Spot any points in the zoom that need further
correction

Watch the movie on the next slide as the
elements of an optically-compensated zoom
lens are zoomed.
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ZOO0M slider: One configuration. Automatic undo.

%] |0 %]

H
¥
iy
e
[
il

i
B
C
[]
|
=2
):I
I

=
g

Z00M FOSITION 2

Tan. e — e ;!, = — 1
——
3 c
o.00500  RAD
| 1
520. | c ; ;

TRANSYERSE ABER. 0.00000 REL. FIE 100000

=




PAD scan button: see performance over
the field

Can you
dO that 0.00500 MM

with Sag. 3 : 3
Code-V? :

TRAHSVERSE ABER. 0.00000 REL. FIELD 0.75000 1.00000
el = 0.00101596




3D Stereo display

& Rotating Perspective View 1 M [=]

I I

WL

Great for complex

systems. See what
is in front of what.

Can you do

that
with Code-V?




SYNOPSYS™ can tell you:

 Where is the best place to
(Based on saddle-point theory)

 Where is the best place to
(Inverse saddle-point)

Can you do

that as easily
with Code-V?
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SYNOPSYS coordinates:

e Five varieties:

— Relative
* Undo is automatic
— Local
* In coordinates of previous surface
e Specify Euler angles Code-V cannot
- Group e e e
* Compound, automatic undo surfaces
— Global

* |n coordinates of surface 1

— External.

e See aray path in the coordinates of the telescope
pier. Any coordinate system.



Tolerancing options

Code-V

3rd-order
Wavefront variance
MTF

SYNOPSYS™

RMS spot size
Wavefront variance
Strehl ratio

MTF

Fabrication adjustments
simulation



Evaluate tolerance statistics when
wedge errors are clocked

 Measure the wedge on each element
 Run the UCLOCK program

— Finds the optimum clocking angles
— Reduces ill effects of the wedge

* The Monte-Carlo program can simulate the
Improvement

— Demonstrate the benefit.
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Sample problem:

In this eyepiece, each element has a small
wedge. How to compensate?

Now you have a lens with an alpha tilt on seven
surfaces to model the wedge, and a gamma tilt
on seven others to model the clocking. In
SYNOPSYS, this is done by the program.

With

Code-V, you have to do
it by hand.

O.E04ES

ez




Ghost Image Evaluation and Control

SYNOPSYS™
e Paraxial
* Real-ray
* Buried
— Paraxial
— Real

SYNOPSYS has the  Power density of ghost

most powerful ghost- * Control ghosts in optimization
image analysis of any

. — 2-bounce paraxial
lens design program.

— Buried
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Example plotted ghost image analysis

GHOST INTEMNSITY DISTRIBUTION

RAY-GHOSTS TRACED 363024
RAYS PLOTTED 52934

PLOTTED

FIELD ¢ %) 0.5000
2 Uk LEME

I0MIT 1 T2

GHOSTE FROM 22 SURFACE COMBE,

B.202124E14

1.848505E12

3ATI04EEAD

T BESIEIE1D

1.826005E-12

oo

AREA SHOWN =

4 ITA943E12

9031092 E12

2.328075E- 1

5428703 E11

1 ZEEZSEE-10

PEAR NORMALIZED FOR DET. RAD. = 0.00040
121222 BY 121222 bt
PUPIL CONTAIME ABOUT 19255 RAYS

28-MAY-06 09:52:25
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The SYNOPSYS™ online manual is friendlier.

* |nstant access.

* Type 3 characters of a command, and ...
— The syntax is shown at the bottom of the screen.

— Press the F2 key, and the User’s Manual instantly opens to
that topic.

— Type HELP topic, and the Manual opens to it.

— Just select a command in the MACro editor, and the syntax
is shown.

The Code-V online
manual is less
convenient.

Plus, it’s

always
up to date.
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Watch the Instant Help in action

3. It remembers

1. Type 3 characters

2. Look at the Tray

the command
syntax for you.

of a command.

SURFACE HAS TILTS AND DECENTEERS
SURFACE IS IN GLOBAL COORDINATES
SPECIAL SURFACE TYFE

ITEM IS SUBJECT TO SOLVE

THIS LENS HAS NO SPECIAL SUERFACE TYFPES
THIS LENS HAS NO TILTS OR DECENTERS
SYNOPSYS AI>

TAG ON SURFACE

SURFACE IS IN LOCAL COORDINATES
ITEM IS5 SUBJECT TO EBICKUP
SURFACE HAS MELT INDEX DATA

u oG e
= mpHm

Press F2 and the
manual opens.




Z0O0M lenses

has a native

zoom feature: 20 zooms in a

must do zoom
lenses with the
multiconfiguration feature.

— No native zoom.

— No automatic undo
— No zoom slider

Make a plot of _
almost anything
over the zoom

single configuration.

Automatic undo beyond
group.
ZOOM slider: see the lens and

image at 100 zoom points.
Check image and clearances.

Adjust zooms with another
slider.

Plot a cam curve.

Find zoom lens construction
automatically.

Can Code-V

do that?
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Multiconfiguration logic is different

* Code-V has only a e SYNOPSYS™ has
configuration multiconfigurations
— Others are emulated by — Separate lenses unless
declaring differences pickups are declared
* Load with different
lenses

e Switch back and forth
with a single mouse

Can Code-V Clle-

do that?
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MAP feature:

When you look
at the center
you see this.

MAP OF SPOT DIAGRAM

--RIRY DEEK RADIUE = OOO017S INAVELENDTHE

053156
DESIGH 216; EYE POINT 10 kA INSIDE DESIGN PUPIL Bt

\\"'?'m

ABAFUNCTONOFOBJECSTCOORD.

MAFFED INTO MAGE EFACE

FOSTONE TO ECALE

MULTEQLOR

BCALE FACTOR 1000000 X

10 50 DEIAEE WIBNER LERE S

FIDUCIAL LOCATEN FOLLOWES EYEFIECE RULER

™

1306T08 113634

Spot diagram
mapped over

the field

When you look
near the bottom
you see this.

—~8
-8

MAF OF SPOT DIAGEAM

--ARY DEKRADIUS = 0000179

DESIGMN 216; 10wk INSIDE, 2.5 hitd UP

ASAFUNCTION OF OBJECTCOORD.
MAPPED INTO IMAGE SPACE

POSITIONS TO SCALE
MULTGOLOR
SCALEFACTOR 1000000 X
|0 90 DEG REEVIBNER LENS

FIDUCIAL LOCATION FOLLOWNS EYEPIECE RULES

INAVELENGTHS
0SE1S6
OEsEn

1FHOCT-0E 11:4538

That’s one of
19 things
MAP can

show.

Can Code-V

do that?
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More unique features:

* Explicit Fresnels

— Sequential raytrace
* Longitudinal PSF

* Coating design
program

e 3-D stereo display
* PSD optimization
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Still more:

Can vary the paraxial chief-ray height.
tell you where the stop should go.

— Simple with SYNOPSYS
— Not so simple with other codes.

Eight kinds of tolerance desensitization, from 3™
order theory.

Images displayed in

Spectrum Wizard
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The Spectrum Wizard can find spectral weights for you.

llumination source

oelected:  Blackbody at entered temperature

i Lnifarm Kelsins

(@ Blackbody, temperature: |5EJ“:”:|

{ Blackbody options ...

Mumber of wavelengths Flot scale
(1 ¢ 2 3 ¢4 (5 (@ Linear (" Coarse

(b ¢ 7 (8 (9 (= 10 (" LOG (@ Fine

|D.4?EEEE 4 | 4 - 0636545 4| )

spin-hutton setting

| Keep currentwavelengths

Wawelength range from

(" Astronomical sources ..

Source

( Discrete sources ...

Detectar

oelected:  Yisual bright light

Spectral

( Uniform
Sensor

"Wizual

weights

Fhotographic
cCcD

1 7))

Weights currenthy in lens
Wawalengths curently in |
Source spectrum

Detector spectum
Comhined spectral weights

| | 144

i Frinciple, long, short wawelend

Can you do
that as easily
with Code-V?

'\T[’??I??l ?I???

0475522 0.51 6641 0556760 0.596573 0.536935
Wavelength, uhd

et Spectrum ‘ Applytolens Close Y

Ackbody at entered temperature
71sual, bright light

o/l



Edge geometry

* Code-V has few options * SYNOPSYS has many
possibilities.




7]

(" Dia
(@ Rad

Bewel BC

Face AB

Angle

Fram surface |7
Fress. el <= | =2 | MNextel

19.8905

:‘ Bevel DC
:‘ Face ED

sermi-aperture

Angle £

21.4145

20.77495

To surface

=
:‘ Bevel
=

20,1445

14,3404

Click the spin buttons to increment the walue instanthy.

Buttons "-B" remowve the bewvel, and "-F" remowve the flat
section of the edge.

Angles 1 and 2 apply only to the atherwise flat porions
A8 and D-E. The bewvels are always at 45 degrees.

semi-aperture
8 13.1204

Spin increment;

Create pararmeters

Use the Edge Wizard
to define edge
dimensions, flats,
and bevels ...

0127000

bargin - |1.27
0.254001
Create all

= Select edge rules

= (" Off

- ( Up
(" Down Lpdate
(" Mixed

i‘ @ Explicit

[ Pickup EFILE data from
(lUse negative number to flip)

Diramw: This element ‘

If wou change
amything, click
Lpdate to
process the new
data.

Eraze all

Checkpaoint ‘

wiou change the spin
increment, click in any
other box to ta register it.

[ Add rectangular

edgeto EFILE
circular apetures

offset

()
no CAOS ‘

Click this button to
free all CADs an this
element

oet CADs ‘
et CACs to equal
point A and E
This range: ‘ |1 |HHEI
Close Help ‘



PARAMETERS | SIDE 1 =IDE 2
RAOIUS OF G| ]
CURVATURE | 8055854 | 157408 ...and they show
RADIUS
TOLERANCE |TESTFLATE |TESTFRLATE
FRINGE Up on the
TOLERANCE a.8e a55
CYLINDER element
FRINGES 1.05 I E .
EOGE RO LL drawing.
FRINGES 0.6 0a7 T
I R
FlrI=H
oA TIMG
CLEAR AF.
DILMETER 39.78049 26 2407
=
SAGITTA 936193
0. 2
TO FACE 267805
0. B [ TH
To BEVEL 41 5589 4025589 B1 i Y2 B2 DIA
FACEWIOTH oz
TO BEWEL 2754
BEWEL o] (5]
WIOTH 06350 12700
FACE
ANGLE R2
TH
THIC KN ESS 3.0000
TH. TOL. 0.09z29
P NV — Code-V has no
FLatTe | ooa0s Tolerances too. edge wizard
{7} B
DIAMETER 4258239 20 X
DATE REV. SAMPLE LLI\_
Dl Tl 00442 0¥-SEP-10
OESGNER ARPROVED
MATERIAL | Fs FLEMENT 4
=
RADE B
=
ArMEAL FINE
TEEALE STNOPSTS OSD, INC
SLOPE 0179 FR/MM ]| oG 251




PLRAMETERS

SI0E 1

SI0E 2

RAaDILSOF
CURVATURE

R1
2323200

RZ
<6.0900

RaDIls
TOLERANCE

FRINGE
TOLERANCE

IRREG.
TOLERANCE

FINISH

COATING

CLEAR &P,
DM ETER

<0.0000

40.0000

SAGITTA

=5
273056

O,
TO FAZE

2
31.2463

O,
TO BEWEL

A1
25,2000

B2
24,7820

FACEWMIDTH
TO BEWEL

0z
1.7626

BEVEL
WIDTH

Ci
0.0

c2
0.2540

FACE
ANGLE

THICENEZS

TH
76437

TH. TOL.

WEDGETOL.

FLAT TIR

DIAETER

Dla
35.2900

DA TOL.

MATER 1AL

ZME

GRADE

AHMEAL

MELT

SLOPE

b} — o : ool —f

Superimpose solid view of element.

Y2 o B2 DIA

NUMBER

REW.

DESIGNER

APPROWED

CHECKER

ELD EXAMPLE
COMPLEX APERTURE

TEST k'L

DIMENSIONS
(UYL

SYNOPSYS
LoG 1351

OSD. INC.




Edges can be simple or complex.

A ) Al
N W Wi

i s T

Can you do

that
with Code-V?




And there’s more...

 Examples are known where the optimization
in Code-V is chaotic*.

— Starting points very close together can yield very
different results

— This has been documented by Dr. Florian Bociort
of TU Delft.

This is a defect.

*M. van Turnhout and F. Bociort, Instabilities and fractal basins of attraction in
optical system optimization, Opt. Express 17, 314-328 (2009), (open access at
http://dx.doi.org/10.1364/0E.17.000314)



http://dx.doi.org/10.1364/OE.17.000314

This is the same problem, — 5
run on SYNOPSYS™
Note the absence of chaos
No black areas
* SYNOPSYS™ can fix ray
failures.

This evaluation was done on Code-V

Note the chaotic performance at the edges of
the zones of attraction

The black areas show where Code-V
encountered ray failures and could not optimize.

3-PARAMETER EVALUATION

2= MERT

S S00045E00
SINHETESR
L300
ISTTE0
310TE2RE 0
25094008+00
191ENE0
1UNEQD
PR3 2]
11T

|

ovER
UNCER

1 NS

O FLORAN 1% 44




This is a longitudinal PSF

Y-L DIFFRACTION PATTERMN SECTION

SEMFFIELD = 0.10m DEGREES SEMHAPERTURE= oo
SCALEANCH OF Z-CO0ORDINATE: 153360

DIFFRACTION PATTERM WHEM
FPROXIMITY EFFECTS ARE INCLUDED

PEAK INTENSITY 5 AT -1.1607 MM FROM PARAXIBL FOCUS

LIRY DISKRADIUS 0025503 I SHAC K-HARTMANN
LPSPRD PO 003500502 IWWELENGTH  0&33M0

FRACTIOHAL FIELD (' x)
E-DECD6 1430 37




See what happens if your detector is not

lined up with image peaks

One of the Image Tools Can you do
features that with Code-V?
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FOURIER-TRANSFORM MTF POINT-SPREAD FUNCTION

WAVELENGTH WEKGHT

OESEZTm 10m
0587560 0zm
0.4861300 10m

And this is the PSF

CUTOFF FREQUENCY AIRY DISK Bl

Spin both of these Can you do

around on the screen that
o . = 5.0000 Pl bl . h C d -V?
with a slider. with Code-V*

Il TEST LATERA = 2176
30-AUG-A0 140025
GGGGSLSSSSSSSSSSSSESSEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEGSSSSESSESSSSSHSS




DIFFRACTION INTENSITY PATTERN

SEMI-FIELD = 0.2500 DEGREEZ SEMI-APERTURE = g.0000 IMCH

. WAVELEMGTH WEIGHT

See which colors go [ ————

where in the diffraction f 065300 0073
pattern.

0.455259 010710
0.633567 0.2218
0.611633 0.44390
0569300 0.7240
0544633 0.9473
0.522299 0.7674
0499566 0. 4931
0.477632 0.2510

,#/
___
"".'-"--._..-_-;,p__‘___
= Can you do
that
with Code-V?
AIRY DISK RADIUS 0.000191 INCH I0 RELAY FLAT

PEPREDM120000035LC
FRACTIOMAL FIELD 1.0000 0.0




schott Glass Map

Preferred
IrcjLiire: °
e
s tables: onscreen display
. NLASF 46 pisree
SESTHE T
Two clicks will LASF sy
. . M-LASF44  py acFa7 N srp MEFE
180 insert a desired : : : o
. WLAF21 NLAF33 “h-gF1
glass into your . ST
) AP pLar2 LaFnT
FELAKIR | aF e N-§F1J$:S1FD1 ’
1.70 N-LakE - ) SF1
N-C%ﬁ‘ﬁg NoBAFT PR s gh%—ﬁ% of 155ﬁ1-§F54
- N-BAFS1  KIFSNS "N_EA?:_SSFS TISF
MHIFS11  pfr SF2
L
1.60 ) ‘M{BAF4
e Two clicks to
U LE view glass
- properties. Can you do
-PACEDE, that
with Code-V?

20.00

40.00 30,00




Schott Glass hMap

" Preferred LM model
® Ingjuire: ZTH elemernt
+ Balk TFixed index
= KzFs
- Z?(SK
175 s lezF
11.70
1165
H-PSHS3
“N-PSKS
11.E0
N-P%KS
11.55

-5k,

Acid Sensitivity

M-l AF354

-Lsk10

M-LAKS

SSKB

M-Bak1 N-BA

M-BAK2

/ Can you do
that
with Code-V?

an

LAF3

F10

N-K}
N-BAFS2 (izksn

-LAF2

F31

]

M-HIFE11

This is a graph of
acid sensitivity
(one of 13 graphs)

I-‘H an

LAFNT
[P
N-KZFSE
N-BASFE4
KIFS12
10
N-BASF
KIFSNE
SF2
N-F2
"
F5
| 40.00
50



Lambda :

This lens:

TAG

MGF
SILICON
FUSILICA
SAPPHIRE
ZH3

ZHZE
PEFL
HMAFL
HMACL
LIFL

ECL

EER
IRTRANS
IRTRAN4
IRTRANF
IRTRANZ
IRTRAN1
GE
AMTIR1
IETRANGA
CAFL
ARZ2E3
BAFL
CALCITE
CALCITEE
CROUARTZ
)4
INCAF 2N 2
TI1173
IHANT
ARMEEGA
ARMEEGE
ARMSEGC
ARMSEGD

0.2 0.4 0.6 0.81.0 2.0 4.0 6.0 §.010.0 20.0

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII !!IIIII
N I N R R I

. (| | | [ /

' (| | | |/ iccl
! ( J [ | [ ||
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII..
N I (N N A S [\
. (| [ | [ | | S
. (| | | |
. (| | | |
. (| | | [ |

[ | [ | |
e ———

ranges onscreen

I N S Can you do
e —— that as easily
with Code-V?




Artificial Intelligence

 What if you want a feature that is not in the
program?

e Code-V: write a letter.

* SYNOPSYS: tell the program what you want, in
plain English.

— Example: find the spherical aberration of the exit
pupil of an eyepiece.

No matter!
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Example:
The pupil is
on surface 18

We want the Y-coordinate of the chief ray on
surface 18 as the field varies from O to 1
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SYMNOPSYS Parametric PLOT

And here is

the plot. s
£
Can you do ﬂ'g_ﬂ 0200 000 ﬂlﬂi 0B 100000

that as easily
with Code-V?

ID EYEPIECE 21751
PLOTYACQN 1B FOR HBAR=0TO 1

SEMFFIELD = 140760 MM SEMBFAPERTURE= 11685700 MM or-0CT-10 EE13




Artificial Intelligence

* Make up your own commands

* Define a symbol to execute that command

— (examples)
— XX: PLOT YAON 18 FORHBAR=0TO 1

* Hate typing? Only type it once!
* Then use that symbol whenever you want.

Can you do

that
with Code-V?
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SYNOPSYS has a

feature. You give it some goals
and the number of elements you
want. Then it looks for the best
starting points automatically.

Here we asked for
a four-element lens

with a 40-degree
field of view

Some of these
lenses are
good starting
points.

DESIGN SEARCH RESULTS

BCALE 2T X
NERIT = 0 el
FILE = CrtfafacHin P E

BCME AXME
NEFIT = L Y

SYNOPSYS™ uses a

This is not a

random search.

binary algorithm.

TOTALCASES RUN: 16
CASESSHKIPPED: O

J1-AUG-10 104058




- 1D COMPLICATED SYSTEM 10416

AZIMUTH 30,000 ELEUMm = |

Superimpose two separate
designs, utilizing a common
window, objective, or eyepiece

::E'-:"-'-:

... and see if
anything collides
with anything

See it in 3-D stereo.
Can you do Spin it arognd.
that Look at it
with Code-V? from any angle.

1Ay -0z 20 :15:04




Foucault test emulator

}—

Central Slice




e Geometric
images show
realistic colors

SPOT DIAGRAM

- -

WAVELENGTH WEEEHT RIRY DEKRADIUS= 0000150
05638 DE8IETE -

DEZ3ES 03550

0 AR 05561 .

DEETE D37 v

D50 0567 158 .

D.SzEQ 0755763 -

osoez10 D.5iaEsa ‘

e——
0001 INCGH
REFERENCEAT OO0 -0.485633 SPTHM 1 D00mi0

RMSSPOT SEEE: 3.7881E04
VARIRNGE: 12091E-m
STD.DEW.: 3.5312EO1

ID RELAY FLAT
SEMIFIELD = D230 DEGREES SEMFAPERTURE= BO000INCH

FRACTIONAL FIELD 10000 00
GENTRO ID-6615LE-17 1.3635E-04

1

ZHAUG-10 D807



Diffraction images are
also shown in realistic
colors.

DIFFRACTION INTENSITY PATTERN

SEMKFIELD =

10om DEGREES SEMRAPERTURE=

S0 L]

INAVELENGTH INEGHT

0531560 0o
0EsEnn 1000
R k) 10300

AIRY DEEKRADIUS
PSPRD MOEMDOO4RC
FRACTKONAL FIELD

DooEsEE ID TEST LATERALCOLOR 2113
oo oo
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* Image Tools
(MIT) has 2-D

coherent |
analysts _ e
lll ‘V '>_]

S
AU

Udiglyy  sRAN
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Here’s a Blunder:

* Code-V smooths all kinds of plotted output
* This gives a false impression of high accuracy
e But the result is misleading...

... and sometimes plain

wrong.




ID UV OBJECTIVE LENS g
Monte Carlo (300 tria@ §§E§ £
N
TL T 11Apr-12 §§§§ i
100. q
5. - This is a cumulative
probability curve.
80.
%
70. Code-V
oy .
E o By definition it can only go up. says It goes
3 down!
Q
O 50.
o
o
g 40. 1
-
4
L.U 30.
E
5
o 20.
/ SYNOPSYS™ doesn’t do that.
| = i, = . - .
0. 737426 0.589540 6@_9)455 . 0.294970 0.147485 0.000000
- 500 ‘}’/mm 63




You’ve seen how the features and
speed compare.

Now compare the
cost...

Code-V claims the
highest Does it deliver?
benefit/cost ratio




"I have used six different optical design
programs; yours has won the competition. |
am studying the published work of David
Shafer. The graphics front end of SYNOPSYS
lends itself very well to his approach. ... The
net effect is lower cost."

...Roger Whitmer, Pittsfield MA

www.osdoptics.com
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