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Capital 
US 180 M 

 
Workforce 

 1,400 Taiwan 

 2,000 China 

 3,400 Total 

Product 

Semiconductor 

component and 

module 

•Display 

•Professional Lighting 

•Automotive 

•Leading-edge 

Optoelectronics 

 

Establishment 
May, 2008 

Lextar in Brief 

Company 
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Revenue 

2020 
USD 332 Million 

 

Major shareholders 
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Ennostar Group 

                                                                     2020 Group Revenue：~ USD 830 Million        

Chairman : Dr. B. J. Lee 

President : Patrick Fan 

Epi / Chip 

Dr. David Su 

Dr. Terry Tang 

Package / Module 

Dr. B. J. Lee 

Wayne Shih 

 Advanced Compound 

Semiconductor 
Product 

Group 

Company 

Mini / Micro LED        Sensing        Automotive       Power Device       5G Application 

Lextar and Epistar established Ennostar Inc. via share swap in Jan/2021 
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 Lextar Product Line-up 

Chip 
270-940nm 

Package Package 

Package 

Module 

Module 

Module 

UV 

IR 

Sensor 

Automotive Display 

Leading-edge 

Opto- 

electronics 

Professional 

Lighting 
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Sensing Component &  

Module Solution Provider 

Key Points of Industry 4.0 

Smart 
Factory 

High Flexibility 

Real Time  
Decision Making 

Autonomous 
Machines 

BIG DATA  
Analytics 

data capturing  

 & interpreting 

data exchange 

data capturing  

 & monitoring Capture Transmit Process 

PLC  
& 

Computer 

Sensors  
& 

Interface 

Bus / 
Network 

SYS 

Human 
Machine 

Machine 
Machine 

Environment 
Machine 
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Key Points of Industry 4.0 

sense display 

human objects environment 

3 dimensional 

3D camera AR/VR 
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To match vision 
accuracy (60ppd) 

Sharpness for 
CGH and HOE 

To minimize size 
of engine 

To cover entire 
visual field 

To reach 
occlusion effect 

For optimized 
efficiency 

For natural color 
reproduction 

VR/AR Display technology 

Light source 
for AR/VR 

display 

high pixel 
density 

small form 
factor 

large panel 
size 

high 
brightness 

wide color  
gamut 

controllable 
light 

distribution 

coherent 
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VR/AR Display technology 
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Optics type Waveguide AR Birdbath AR VR 

magnification >300 ~150 ~100 

Required pixel density 6000PPI 3000PPI 2000PPI 

VR/AR Display technology 

Viewing distance 300mm 100mm 50mm 20mm 10mm 

290 PPI 870 PPI 1700 PPI 4400 PPI 8700 PPI Retina resolution 
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VR Engine Birdbath Engine Waveguide Engine 

8 c.c. 

Micro LED Display 

Micro LED Display 

14 c.c. 

Micro LED Display 

 100 c.c. 

VR/AR Display technology 
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3D camera technologies 

Time-of-Flight 

• Fast (over 100fps) 

• Low cost 

• Low computing 
requirement 

• Less accuracy 

• Suitable for long 
distances 

Stereovision 

•high accuracy 

•High costs 

•High computing 
requirement 

Scanning 
Triangulation 

•Very high 
accuracy 

•High computing 
requirement 

• slow 

Structured 
light 

•High accuracy 

•Complex optics 

•High computing 
requirement 
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3D camera Technologies 

object IR emitter 

camera 

Reflected light 

from environment 

indirect ToF (iToF) 

• Measures phase shift of burst modulated signal 

direct ToF (dToF) 

• Measures direct time delay of single light pulse 
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ToF system light sources 

• To reach long 
sensing distance 

• To apply narrow 
optical filter for 
better SNR 

• To avoid dark areas 
and signal loss at 

those  

• To reach high 
modulation 
frequency for better 
depth resolution 

Fast 
rise/fall 
time 

Uniform 
light 

distribution 

High 
optical 
power 

Narrow 
optical 
bandwidth 

ToF 
emitter 
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ToF system light sources 

VCSEL 

Rise/fall time <1ns 

Optical bandwidth 
<2nm 

Wavelength shift 
0.07nm/C 

Homogeneous, 
almost rectangular 

radiation 

LED 

Rise/fall time 
>10ns 

Optical bandwidth 
30~50nm 

Wavelength shift 
0.25nm/C 

Spherical radiation 
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PV88M 
- FoV 60x45, 72x58 

  86x68, 110x85  

- 850/940nm 

- CW up to 5W 

PV85D 
FoV 60x45, 72x58 - 

110x85, 120x90 

940nm - 

CW up to 5W- 

- CW up to 5W 

- 940nm 

- FoV  110x85 

PV88Q 

CW up to 5W - 

850/940 nm - 

FoV 50x45, 60x45 - 

110x85, 130x100     

PV85Q 

  

ToF system light sources 

Industrial 
(Ta = -20° to 85 °C) 

Automotive 
(Ta = -40° to 105 °C) 

Eye 
safety 
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ToF system light sources 

Diffuser condition Photo diode current 

~300uA 

<10uA 

<200uA 
>400uA 

De-attached diffuser 

Broken diffuser 

Normal diffuser 

Eye safety function 
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ToF system light sources 

asymmetric  standard 

Reduced center 
hot spot and dark 

corners 
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Applications 

HMI VR/AR 

Machine 
vision 

Worker 
safety 
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VCSEL 

•PV85D64 V4 

•940nm, 60°x45° 
•eye safety 

•PV88M64 V4 

•940nm, 60°x45° 
•PV88M65 V4 

•850nm, 60°x45° 

IR LED 

•PR35V11-D60 

•850nm, 60° 
IR LED 

•PR35V11-D60 

•850nm, 60° 
•PR35V11-D90 

•850nm, 90° 
•PR35V11-D130 

•850nm, 130°x80° 

VCSEL 

•PV85DC4 V4 

•940nm, 130°x100° 
•eye safety 

•PV88M95 V4 

•850nm, 86°x68° 
•PV88MB5 V4 

•850nm, 110°x85° 

Applications 

HMI with gesture control to ensure 
traditional 2D touch panel 

Access control with face ID to enable 
different function (operator, engineer) 
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IR LED 
•PR35V11-D130 

•850nm, 130°x80° 

VCSEL 

•PV88MB5 V4 

•850nm, 110°x85 

•PV85DC4 V4 

•940nm, 130°x100° 
•eye safety 

Applications 

AR for product simulation in real 
environment 
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Applications 

Machine vision for robots (pick up 
objects, human robot interaction) 

2D Optical inspection, Object detection 

IR LED 

•PA5WHA0 

•PA5WRA 

•PA28HX0 

•PA28RX0 

PS 

•PN21PT1.0 

•940nm VCSEL 

•Compact size 

•High noise immunity 

•I2C interface 

VCSEL 

•PV88M75 V4 

•850nm, 72°x58° 
•PV88M95 V4 

•850nm, 86°x68° 
•PV88MB5 V4 

•850nm, 110°x85° 

IR LED 

•PR35V11-D90 

•850nm, 90° 
•PR35V11-D130 

•850nm, 130°x80° 
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Applications 

Accident monitoring with 3D camera 

Work health monitoring with heart rate 
and blood oxygen sensor 

PD 

•PP52ZN2 V0 

•Low dark current 

•High efficiency 

LED 

•PI20H01 V0 

•PI24H01 V0 

•PI24H01 V1 

•High efficiency 

•Green, red, IR (940nm) 

VCSEL 

•PV88M75 V4 

•850nm, 72°x58° 
•PV88M95 V4 

•850nm, 86°x68° 
•PV88MB5 V4 

•850nm, 110°x85 

•PV85DC4 V4 

•940nm, 130°x100° 
•eye safety 

IR LED 

•PR35V11-D90 

•850nm, 90° 
•PR35V11-D120 

•850nm, 120° 
•PR35V11-D130 

•850nm, 130°x80° 
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LiFi Transmitter 

VCSEL 
• high modulation 

possible (>100MHz) 

• Narrow spectrum (<2nm) 

• Multi channel with different 
wavelengths 

• Beam shaping flexibility 

Future applications 

LiFi for local communication 

Advantages: 

EMI immunity 

Suitable for explosion sensitive areas 

Locally limited 

Very high data rates possible 
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Lextar Service 

Evaluation 
phase 
•Datasheet 

•Application notes 

•Demo Kit 

Design 
phase 
•FAE support 

•Reference circuit 

•PCB guidelines 

•Application based testing 

Approval 
phase 
•Samples for trial run 

•Technical support (FAE) 

MP 
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Lextar services 

Wp:850nm/940nm 
Power: 3-5.8W 
FOV: 90 degree 

Wp:850nm/940nm 
FOV: 80 degree 
Size: 3.5x3.5x1.6mm 

Wp:850nm/940nm 
Radiation power: 2-5W 
FOV: 60x45/110x85/120x90 

PV88Q series 

PV85D series 

PV88M series 

~2017 2022~ 2021 2019-2020 2018 

LIDAR series 

FOV: 60x45/72x58/ 
86x68/110x85 
CW power: 0.5~5W 
Wp:850nm/940nm 
 

R17 pro 

PD function 
 

IN CABIN  

AUTOMOTIVE  
EYE SAFETY 

PROTECTION  

PD function 
 

IN CABIN  

AUTOMOTIVE  

PV85Q series 

EYE SAFETY 

PROTECTION  

2D to 3D sensing development in Lextar 

Wp:810nm 
FOV: 26 degree 
Size: 3.5x3.5x2.4mm 

Thinner version 
Wp:810nm 
FOV: 36 degree 
Size: 3.5x3.5x1.4mm 
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Lextar services 

Connector suggestion  

LED & Optical source  
PCB source & Thermal Management  

E & E technical support  

 Design suggestion – protection diode, resistors, and related electric component 
 PCB design Optimization – creepage distance, line width, line spacing and etc. 
 Driving & Safety suggestion for many kinds of module/system product design 

DMC code, product  label 

Top Back Board to Board 

RPCB FPCB Others IR Component Secondary Lens 

Module Design 
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Lextar services 

Select LED  Data Gathering Basic Design & Analysis 

Tooling & Injection molding Evaluation 

 Select  LED 
- Depends on efficiency requirement  

 Data for simulation 
- Ray data for light trace 
- Data for sheet & films 
 

 Lens design for display 
- Concept design & simulation  
 

 Evaluate the sample 
- Distribution of Luminance & 

     Chromaticity 

 Making sample under each condition   
- Temperature 
- Pressure 
- Time 

Secondary lens development 
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Lextar services 

Module 

Product 

Optional for 

Component 

Product 

Flexible and Professional Design Suggestion  

MP Evaluation Design Approval (DVT) Product Phase 

 Module (customer) main elec. circuit review and suggestion  

     (Ex: VF binning, rank selection,…) 

 Demo Kit & Driver Board Suggestion (VCSEL) 

 Main module elec. circuit in system design 

 Driver Board Suggestion (ex: VCSEL product) 

 Demo Kit for system reference design (optional) 

 PCB/SMT related design guideline. 

 Circuit Design Improvement 

 Safety and certifications considering by request 

Reference Design 
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Lextar services 

Design considering from component to module system and 
includes process control for better thermal performance. 

Thermal 
Management 

Component Design 

1. Low Rth structure design 

with robust materials. 

2. De-rating curve definition 

Related RA test 

1. TST / PTC (components) 

2. Solder joint judgment for module  
Module (SMT) Process Control 

1. Voiding control (material/reflow…) 

2. In-line/Off-line inspection (optional) 

Simulation 

1. Design review / Suggestion 

2. Experiment /Test comparison 

Thermal test and simulation 
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