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In this webinar you will:

ÅGain an understanding as to what the TracePro RepTile 

property is and its capabilities and benefits

ÅDiscover the types of features that can be modeled and 

what a Texture File is

ÅLearn how to create a RepTile in TracePro and how to 

apply them to your model

ÅSee examples of RepTile properties applied to models in 

TracePro



In this webinar you will:

ÅLearn how to use the Texture Optimizer Utility in TracePro 

to optimize the texture pattern for light extractors in 

backlight applications such as LCD displays

ÅSee an example of using the Texture Optimizer Utility to 

optimize the texture pattern for a handheld display 

application

ÅHave your questions answered in the Question and 

Answer session



Current TracePro Release

ÅTracePro 7.0.7

ÅCan be downloaded by anyone with a 

current Maintenance and Support Agreement

Åwww.lambdares.com



TracePro Early Access Release

ÅTracePro 7.1 Early Access

ÅCan be downloaded by anyone with a 

current Maintenance and Support Agreement

Åwww.lambdares.com

ÅPlease see our August 2011 Webinar 

showing the new features in TracePro 7.1

Åhttp://www.lambdares.com/webinars/

http://www.lambdares.com/
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Property and the Texture Optimizer



What is RepTile?

ÅRepTile = Repetitive Tile

ÅUsed to define repetitive microstructures in a convenient 

way

ÅMathematical representations of the repetitive structure

ÅAllows for smaller file sizes as well as faster and easier 

modification of the structure

ÅRequires TracePro Expert edition



What is RepTile?

ÅRepTile properties may be applied to planar surfaces.

ÅRepTile region is bounded by a rectangular or circular 

boundary.

ÅMany geometry types may be made as either a Bump or 

Hole.



A Simple RepTile Example
1mm diameter hemisphere

Tile Size

Feature Dimensions

Bump or Hole

Define -> Edit Property Data ->RepTile Properties



A Simple RepTile Example
Bump and Hole

Bump Hole



A Simple RepTile Example
1mm diameter hemisphere

RepTile 

Name

Boundary 

Shape and 

Size



A Simple RepTile Example
1mm diameter hemisphere

RepTile can 

have any 

Surface 

Property in 

the 

TracePro 

Surface 

Property 

Database



A Simple RepTile Example
1mm diameter hemisphere

2mm x 2mm tile

To Display a RepTile: View ->Display RepTiles -> RepTiles & Boundary



A Simple RepTile Example
Adding More Tiles

Change 

Boundary 

Size



A Simple RepTile Example
1mm diameter hemisphere

2mm x 2mm tile

10 x 10mm Boundary



A Simple RepTile Example
Changing Feature Size

Change Feature Dimensions



A Simple RepTile Example
Changing Feature Size

Hemisphere is now 

2mm diameter



Microlens Array: Solid Model vs. RepTile

Å16MB file

Å6800+ Objects

ÅModification requires 

remaking model

Å17KB file

Å1 Object

ÅTo modify, just edit the 

RepTile property file



RepTile Geometry and Variation Types

Geometry Options

Complete geometry descriptions start on 

page 3.46 of the TracePro User Manual



RepTile Variation Types

Constant Enter data for one tile and it is repeated

Variable ring/row Enter data for all tiles for each row. Each row has all 

the same tiles.

Parameterized Enter a formula for each geometry dimension and tile 

dimension.

Texture Each geometry feature is placed free-form, by 

entering the coordinates and dimensions in a txt file.



RepTile Variation Types
Parameterization Example

Height varying vs. column # and 

radius varying vs. row #



RepTile Tile Types

Ring and Segmented Ring Tile Types also available



RepTile Tile Types

Rectangular Tile Staggered Rectangular Tile

Hexagonal Tile

Ring Tile Staggered Ring Tile



RepTile Examples

Backlight with no RepTile Texture on Bottom Surface for Light Extraction



RepTile Examples

Backlight with RepTile Texture on Bottom Surface for Light Extraction



RepTile Examples

PMMA Plastic Microlens Array made using RepTile Property



RepTile Examples

Brightness Enhancement Films ïVikuiti BEF II 90-50



RepTile Texture File

ÅAllows the User to define the location and feature type 

explicitly for each feature of the RepTile surface

ÅAllows mixing and matching of feature types. For example, a 

combination of spheres and cones could be defined.

ÅAllowable geometry types: Sphere, Cone, Hip Roof, Ellipsoids, 

Enhanced Prism, Log, Flattened Cone, Pointed Cone

ÅCan be Bump or Hole

ÅFull description starting on page 7.102 of the TracePro User 

Manual



RepTile Texture File Example

Feature type: 3 = Sphere, 2 = Cone

RepTile Texture File

Filename: C:\Users\djacobsen\Documents\Webinars\September 2011 Webinar, RepTile\Models

Date: 3/31/2010 12:00:00 AM

Version: 1.0

Texture Type: 0

Texture Features

3 -1 0 0 0.75 0.75

3 -1 4 4 0.5 0.5

3 -1 -4 -4 0.5 0.5

3 -1 -4 4 0.5 0.5

3 -1 4 -4 0.5 0.5

2 -1 2 2 1 0.1 45 0 0

2 -1 -2 -2 1 0.1 45 0 0

2 -1 -2 2 1 0.1 45 0 0

2 -1 2 -2 1 0.1 45 0 0

Bump or Hole: 1 = Bump, -1 = Hole

X-center Y-center
Feature parameters. Options will 

vary with feature selected.



RepTile Texture File Example

Define new RepTile property choosing Texture File as the Variation Type



RepTile Texture File Example

Define new RepTile property

Browse to location of the Texture File



RepTile Texture File Example

Apply new RepTile property to a surface in the model

Define 

RepTile 

Boundary



RepTile Texture File Example

Apply new RepTile property to a surface in the model



RepTile Summary

ÅRepTile allows you to create repetitive structures quickly and easily

ÅNumerous geometry types are available

ÅSeveral variations are available for tile positioning

ÅModel sizes are greatly reduced and raytrace times can be faster

ÅGeometry is easily changed by editing the RepTile property file

ÅTexture File allows you to explicitly define feature types and location 

and allows mixing and matching of feature types



TracePro Texture Optimizer Utility



Texture Optimizer Utility

Launch the Texture Optimizer Utility from the Utilities Menu in TracePro 7.0



Texture Optimizer Utility

Texture Generator

Control Panel

Target Map



Texture Optimizer Utility
Typical Workflow

Build model in TracePro and 

define Sources and Target

Define Initial Texture in 

Texture Generator Window

Export Texture File and make 

a RepTile Property in 

TracePro using Texture File

Apply RepTile to the model 

and run an initial raytrace

Define Target Pattern in the 

Target Map Window 

Set up Optimization Control 

Panel

Test model to make sure 

RepTile and Irradiance Map 

are aligned

Run the Optimization



Texture Generator

Overall 

Texture Size 

and Number 

of Cells

Texture Shape and 

Size

Sphere or Ink Dot

Define how to Fill 

the Cells

Constant, 

Gaussian, 

Parameterized.

The higher the 

value the more 

densely packed the 

features are in each 

cell.

Texture Cell 

Pattern

Define Pattern 

of Texture in 

Each Cell



Texture Generator

Pattern Shape 

Options



Texture Generator
Texture Map with Constant Fill

Action -> View TextureMap



Texture Generator
Texture Map with Gaussian Fill

Action -> View TextureMap



Texture Generator
Exporting Texture File

Action -> Export TextureFile

ÅTexture File is exported 

and used to make the 

RepTile property

ÅThe Texture Generator 

can also be used to make 

Texture Files independent 

of the optimization process



Target Map

Number of 

Target Cells is 

the same as 

the Number of 

Cells in 

Texture 

Generator

Target values 

can be relative 

uniformity or 

explicit values

Total Flux can also be 

set as a Target value

Fill cells 

with 

Constant or 

Gaussian 

values



Target Map

Right click in Target Map cells and choose Contour Fill View to see graphical 

view of Target values



Optimization Control Panel

TracePro model 

used in optimization

Name of Surface in 

TracePro where 

Irradiance Map will 

be

Where the results 

will be saved

Name and 

location of the 

Texture File 

created with the 

Texture Generator

Maximum density 

should be set so 

that features do 

not overlap in cell



Saving the Configuration File

The Optimization Configuration File can be saved at File -> Save



Starting the Optimization

Click on the Red triangle to start the optimization



Running the Optimization

The Texture Optimizer will run the raytrace in TracePro, analyze the 

results, update the Texture File, and then repeat the process



TracePro Texture Optimizer Utility 

Handheld Display Example



Keypad Example : TracePro model

PMMA plastic 

light guide

Mask

Single LED

LED is modeled using a white Osram TopLED Surface Source Property



Keypad Example : TracePro model

PMMA plastic 

light guide

Mask

ñTarget: object

This surface 

of ñTargetò 

named 

ñReceiverò



Keypad Example : Optimizer Configuration


