
SYNOPSYS™

 OPTICAL DESIGN PROGRAM

User’s Manual

Optical Systems Design, Inc.

Quick Jumps into the Table of Contents:

1.0 INTRODUCTION
2.0 BASIC CONCEPTS
3.0 LENS DATA INPUT
4.0 LENS DATA OUTPUT
5.0 UTILITY FEATURES
6.0 LENS ANALYSIS ROUTINES
7.0 LENS ANALYSIS ROUTINES -- PLOTTED
8.0 IMAGE ANALYSIS ROUTINES -- BASIC SET
9.0 IMAGE ANALYSIS ROUTINES -- SPECIAL SET
10.0 AUTOMATIC DESIGN PROGRAM
11.0 TOLERANCING PROGRAM (TOL)
12.0 BUDGET TOLERANCE PROGRAM (BTOL)
13.0 INTERACTIVE FEATURES
14.0 ENVIRONMENTAL ANALYSIS PACKAGE
15.0 ARTIFICIAL INTELLIGENCE FEATURES (AI)
16.0 THIN-FILM PROGRAM
17.0 POLARIZATION
18.0 NONSEQUENTIAL RAYTRACING
Appendices

Table of Contents



1.0 INTRODUCTION

2.0 BASIC CONCEPTS

2.1 Input Commands
2.1.1 AI Command Format

  2.1.2 Command-level Input

  2.1.3 Character Set

2.2 Notation Conventions

2.3 Log Number

2.4 Coordinate systems

 2.4.1 Surface location options

2.4.1.1 Relative position

2.4.1.2 Global position

2.4.1.3 Local position

2.4.1.4 External coordinates

2.4.2 Analysis in other coordinate systems

2.5 Sign conventions

2.5.1 Reflections

2.5.2 Intersections

2.5.3 Radii

2.5.4 Ray Angles

2.6 Stops – Pupils – Vignetting

2.6.1 Real Pupil Option

2.6.2 Vignetting

2.6.3 Wide-Angle Pupils (WAP)

2.6.3.1 Setting Expected Pupil Vignetting (VFIELD)

2.6.4 CSTOP Option

2.6.5 FILLSTOP Option

2.6.6 Summary of Pupil Options

2.6.7 Display of Vignetted Pupil

2.7 OPD -- Numerical Considerations

2.8 (Topic deleted)

2.9 Modes of Operation (ON, OFF)  MSS

2.9.1 Reset Modes (RESET)

2.10 Version number



2.11 Project name

3.0 LENS DATA INPUT

3.1 RLE Data -- System Input

3.1.1 Object Input Description

3.1.1.1 Noncircular Pupil

3.1.1.2 Implied Pupil

3.1.2 Gaussian Input Beam Definition (OBG) MUT

3.1.3 Lambertian Object (OBL) 

3.1.4 Gaussian input profile

3.1.5 Waveguide Object(OBW)

3.1.6 Illumination Array (OBI)

3.2 RLE Data-Optional System Input

3.3 RLE Data -- Surface Input

3.3.1 Special Surface Options

3.3.1.1 Clear aperture input

3.3.1.2 Other Special Surface Options

3.3.2 Curvature Options

3.3.2.1 Spherical Surfaces

3.3.2.2 Aspheric Surfaces

3.3.2.2.1 Conic Sections

3.3.2.2.2 Power-series Aspherics

3.3.2.2.3 Toric Surfaces

3.3.2.2.4 Biconic Surfaces

3.3.2.2.5 Spline Surfaces

3.3.2.2.6 Zernike Polynomial Surfaces

3.3.2.2.7 Biradial Conics

3.3.2.2.8 Aspheric Toroids

3.3.2.3 Fresnel Surfaces

3.3.2.4 Holographic optical elements (HOEs)

Examples of HOE input

3.3.2.5 Gratings

3.3.2.6 Noncircular-zone surfaces (NCZONE)

3.3.2.7 Unusual surface shapes USS)

3.3.2.8 Diffractive optical elements (DOEs)



  3.3.3 Thickness Options

  3.3.4 Index Options

3.3.4.1 Gradient-Index (GRIN)

           Example of GRIN input

3.4 Notes on Using Pickups and Solves

3.5 Examples of RLE Data

3.6 Changing a lens

3.6.1 The CHG file

3.6.1.1 Inserting and deleting surfaces

3.6.1.2 Lens Truncation (MXSF)

3.6.1.3 Removing Aperture Data (CFREE)

3.6.2 Lens editing (LE)

3.6.3 Lens initialization (NLENS, SLENS)

3.7 Storing and Retrieving Lens Data

  3.7.1 The Lens Library MLB

  3.7.2 SAVE, FETCH MWL

3.8 Asymmetrical Data: -- Tilts and Decenters

3.8.1 Relative

3.8.1.1 Examples of tilt and decenter input

3.8.2 Global Coordinates

3.8.2.1 Coincident

3.8.3. Local Coordinates

3.8.4. External Coordinates

3.9 Prism Library

  3.9.1 Prism definitions

     3.9.1.1 Right-angle prism (RANGLE)

  3.9.1.2 Amici prism (AMICI)

  3.9.1.3 Porro prism (PORRO)

  3.9.1.4 Penta prism (PENTA)

 3.9.1.5 Dove prism (DOVE)

  3.9.1.6 Schmidt prism (SCHMIDT)

  3.9.1.7 Pechan prism (PECHAN)

  3.9.1.8 Penta-roof prism (PROOF)

 3.9.1.9 Roof mirror (MROOF)

  3.9.1.10 Abbe erector (ABBE)

  3.9.1.11 Double Porro (DPORRO)



3.9.1.12 Pechan roof (PCR)

3.9.1.13 Double Dove (DDOVE)

  3.9.2 Examples of prism input

3.10 Edge Descriptions

3.11 Lens Arrays

4.0 LENS DATA OUTPUT

4.1 Lens Specifications (SPEC)  MLL

4.1.1 DWG with SPEC (DSPEC) MLL

4.3 Lens File Output (LEO)  MLL

4.4 Print Options (POP)  MLL

4.5 OUT

4.6 Print Asymmetries (ASY)  MLL

4.6.1 Tilts and Decenters (TDC)

4.6.2 Special Surface Data (SSD)

4.7 Specifications, with Element Power (SPC)  MLL

4.8 (Topic deleted)

4.9 Refractive index data (RIN)  MLL

5.0 UTILITY FEATURES MUT

5.1 Surface Shape Routines (SAG)  MUT

5.1.1 Surface Profile (SPROFILE)

5.2 Element Weight Calculation (WGT)  MUT
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9.3 Image Dissection (FOR...)  MFO 

Examples of FOR Input

9.4 Diffraction Program (DIFF)  MDF
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10.7 ZOOM Lenses, Multiconfigurations

10.7.1 ZFILE zoom lenses



10.7.1.1 Optimizing ZFILE zoom lenses

10.7.1.2 CAM curve calculation

10.7.2 Alternate Configurations

10.7.2.1 Examples of Multiple Configuration Input

10.8 Comments about the SYNOPSYS Optimization Progr am

10.8.1 Initial evaluation

10.8.2 Derivative calculation

10.8.3 High-order aspherics

10.8.4 When correcting OPD's

10.8.5 When "OPTIMUM" is not good enough

10.8.6 Altering a good design

10.9 Final Results

10.9.1 Summary of optimization

10.9.2 Change summary

10.10 Automatic Testplate Matching (TPM)  MMT
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12.1.2.2 Finding the best adjustments
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