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SCOPE OF THE REPORT REPQRT

INTRODUCTION
Scope of the Report

This report provides a patent-to-prod * *
STMicroelectronics for the iPhone X of Appl INTRODUCTION
Key Features of the Report

* Essential IP analysis of patents related sensors and components found in Apple iPhone X, including: :

Thf,: patent-to-product !'nappmg stu * STMicroelectronics Time of flight (ToF) sensors and SPAD detector
is focused on following features
* Lumentum VCSEL

v SPAD design . PhlllpS VCSEL INTRODUCTION
Why you should get the report

¥/ VCSEL design and manufacturing * IP overview of each assignee portfolio:

\"’Pal:l-{aging:llo..sing, Optical filters, SiP architecture, * Time evolution of patent |JL|b|iCEItiC
layers * Current legal status of patents
* Citation network and competitive |

This report provides key information to understand the roles, dynamics and IP strategies of players involve in
the manufacturing of Apple iPhone X proximity sensor and flood illuminator.

* To know the product key features covered by enforceable patents

* Deep insight on technology data, in

' ) . * To know the most valued patents covering a market product
components including Philips and Lume

* To evaluate the risks to infringe someone else’s key patents

Disclaimer : This report does not provide any
individual patent. Knowmade and System Plus * |dentify free technologies which can be used safely
The research, technical analysis and/or work cd

R Knowhiads

* Make evidence of patent infringement

QI Knowiad

fﬁ‘,‘Kan:.'-u . STMicroslectranics Proximity & Flood Hluminator iPhone X — Patent-to-Product Ma e '\. 7
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UNDERSTANDING THE CONTEXT
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INTRODUCTION
Market trends

r antranice intorfacroc Indood o aro ranidbe ovnheing fram nhataoranhy and vidon tn

34 MPL E

Since 2012, mobile phones have become muilti sens
enhanced video call, security, face recognition and ey

INTRODUCTION

Number of sensors Market tFEHdS
-\VOLE Wa are still in the early stage of 30 imaging and
Y cost of the solution the wave has started on th INTRODUCTI ON
sensing/imaging solutions will be availablein the .
Photography Despite their recent adeption, the 30 imaging ar CD m pa r‘l\; P erI | e
3+ sensors and video miniaturization, new 3D technelogies are able to)
S " naxt 5 years is B3% CAGR, with revenue growth
Applications vs. Yole's expe
3 sensors
FR
romers| 0 07 (R
“d  The company was founded in 1987 a5 5GS 1
STMicroslectronics is 3 global semiconductor]
| sensor . .
§ + Main * Automotive and Discrete Group
sub-q = comgrised of deditated automot s
* LED * Analog, MEMS and Sensors Group
" COmMErse mall,
[«
2012 2 of

tian An el

e khe newargy
* Microcontrollers and Digital ICs Group seg
= comgnised of generd purpose and

Q) Knowma

The company offers a range of products, in
application-specific standard products for ar
servicas.
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INTRODUCTION
Company Profile

STMicroelectronics product line includes 3 types of time of flight sensors:

Based on FlightSense™

The proximity sensor VUE180X:

Combining an IR emitter, a range sensor and an ambient light sensor in a threein-one ready-to-use reflowable
VLE180X is composed of ;

WCSEL light source

The ToF ranging sensar VL53L0X:
The WL53L0X is a Time-of-Flight
the target retlectances. It can mes

tever

Avalanche Dicdes)
1FlightSenseTh
Surface-Emitting Laser | coupled with internal physical infrared filters

A 940 nm WCSEL emitte tical Ca

The ToF ranging sensor VLS3L1K:
e-of-the-art, Ti

1 the market

af-Flight | 5o, erhancl

d fast ranging fr

httpss/ v st.oom/fen/imaging-and-photoni cs-solubans/prosimity-sensars html guerperiteria=productid =5 01934
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TEAR DOWN ANALYSIS RE
What are the product main characteristics and key features? PORT

STMicroelectronics proximity sensor in Apple iPhone X TEAR DOWN
/ STMicroelectronics proximity sensor in Apple iPhone X
Our partner System Plus Consulting analyzed the proximity sensor and flood illuminator included in the Apple IPhone X launched in November 2017, The / Proximity sensor and flood illuminator overview
smartphone containg 5 optical sensors : 1 NIR camera, 1 DOT projector, 1 RGB camera, 1 spectral sensor and 1 proximity sensor. /

The four modules (NIR camera, DOT projector, RGB camera and proximity sensors) are aligned _~ Proximity sensor ~_

el Ll
TEAR DOWN
STMicroelectronics proximity sensor in Apple iPhone X

Proximity sensor and flood Mluminator overview

Package
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IP PLAYERS PORTFOLIO ANALYSIS

IP position, trends and dynamics of each player REPORT
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PATENT TO PRODUCT ANALYSIS

Understanding the product features and characteristics asserted by patents REP ORT

SA MPL E

STMicroelectronics Proximity & Flood Illuminator iPhomePatentto-Product Mapping | August 2018| Ref. : KM18006 7

© 2018 All rights reserved | www.knowmade.com




