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Patent Panorama: How Patents Shape Successful Businesses

Welcome to the Patent Panorama, a
blueprint designed to assist you
understand the world of patents and
learn from the experiences of those

who have walked this path before you.

Patents are more than just legal
documents; they are crucial tools that
protect ideas, encourage innovation,
and allow inventors and businesses to
succeed. This series will take you
through the history of patents and
businesses sustained through patents
and technologies, showing how they
have evolved into essential assets that
drive progress and shape our modern
world.

In today's fast-paced world, where
new technologies emerge every day,
understanding patents is more
important than ever. The Patent
Panorama will share such instances
where success is often predicated on
not just having a groundbreaking idea
but also on how well that idea is

protected and leveraged. Many
companies have navigated the patent
system with precision, securing their
intellectual property (IP) before
stepping into the market. By learning
from their strategic approach, you can
gain valuable insights into
safeguarding your own innovations,
avoiding common pitfalls, and
maximizing the potential of your
intellectual property.

This series isn't just about the technical
details of patents; it's about the real-
life challenges and strategies that have
defined the journey of innovation.
Whether you're an inventor, an
entrepreneur, or simply curious about
how patents work, the Patent
Panorama will equip you with the
knowledge and lessons you need to
succeed. By understanding how others
have turned their ideas into reality,
you can better navigate your own path
and make a lasting impact in your
field.

Through this exploration, you will gain
insight into how patents have played a
pivotal role in the evolution of
industries and the creation of
groundbreaking enterprises, ultimately
influencing the trajectory of progress

across the globe.
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In 2003, Apple was
engaged in developing
novel input methods
for the Mac. The
objective was to
eliminate the
traditional mouse
and keyboard,
leading the team to
experiment with
multitouch
technology—allowing
users to rotate and zoom on-
screen with precise finger
movements. Concurrently, as the
competition in the mobile phone
sector intensified, Apple made a pivotal
decision to pivot its focus, setting the stage
for a transformative shift in the mobile phone
industry.

Steve Jobs envisioned a device featuring a glass, multi-
touch display that users could interact with using their

fingers. After discussing the idea with his team, they
developed an impressive display within six months. This prototype was then
handed to a talented user interface specialist, who successfully implemented scrolling
and other functionalities. Recognizing the potential of this technology for mobile
phones, Jobs decided to shift focus from the tablet project to the development of the
iPhone. Extensive efforts were involved in the project. It required the creation of an
entirely new hardware system and a completely new user interface, which had to be
designed to be intuitively accessible.

The evolution of the iPhone represents a remarkable progression that has profoundly
impacted the smartphone industry and shaped contemporary mobile technology.
Since its introduction in 2007, the iPhone has experienced substantial advancements
in hardware, software, and design, with each successive model incorporating
innovative features and pioneering technologies.

A detailed overview of the first iPhone is provided, highlighting key patents and
technological advancements across different Technology Readiness Levels (TRLs).
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iPhone 1

TRL 1-3: Basic Research and
Concept Development

Title: Electronic device having display and surrounding
touch sensitive surfaces for user interface and control
Patent: US11360509

Filing Date: April 26, 2005

Multi-touch Technology

(TRL 1: Basic Principles Observed)

The fundamental ideas behind touch-sensitive screens
were being investigated by Apple's research and
development teams. Theoretical investigations and
feasibility studies were carried out when the idea of a
screen that could identify several touch-points at once
was first conceived.

Touchscreen-based User Interface
(TRL 2: Technology Concept Formulated)

Title: Portable electronic device with
multi-touch input

Patent: US9569089

Filing Date: December 29, 2006

Apple started developing the concept of a mobile device
with a touchscreen interface after moving from theory to
reality. This involves creating preliminary ideas for touch
gestures rather than buttons to be used by people to interact g
with a gadget. —

Early Prototypes and Software
Development
(TRL 3: Proof of Concept)

Title: Multi-touch input discrimination
Patent: US8542210
Filing Date: January 3, 2007

Apple began developing early models capable
of showcasing the multi-touch interface. These

working prototypes demonstrated the technology's
potential, with simple software enabling touch

v motions to control some UI elements.
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TRL 4-6: Technology Development
and Prototype Validation

Integration of Multi-touch
with Software (TRL 4:
Component and Subsystem
Validation in Lab
Environment)

Title: Methods and systems for
automatic configuration of peripherals
Patent: US8914559

Filing Date: December 12, 2006

From an idea to more advanced prototypes, Apple
tested the multi-touch interface in a laboratory setting.
This required integrating iOS (formerly known as iPhone
OS) with the touchscreen hardware in order to guarantee
that the software could process and react to touch inputs
efficiently.

Prototyping the iPhone
(TRL 5: Component Validation in Relevant Environment)
Apple created functional iPhone prototypes by fusing the hardware and software
with a multi-touch screen. In order to make sure the touch interface functioned consistently
and dependably, testing was relocated from the lab to settings that replicated everyday use.

Title: Dashboards, Widgets and Devices Title: Voicemail systems and methods

Patent: US20080168368 Patent: US8553856

Filing Date: January 7, 2007 Filing Date: January 7, 2007

Title: Animations Title: Synchronization methods and systems

Patent: US11532113 Patent: US7739410

Filing Date: January 7, 2007 Filing Date: January 7, 2007
-

Finalizing the iPhone Design
(TRL 6: System/Subsystem Model or Prototype Demonstration in a Relevant Environment)
The iPhone prototypes were almost ready for production at this point. Apple was thoroughly
testing the product in scenarios that mimicked real-world user contexts and making adjustments to
guarantee the product would function well in a range of situations once it was introduced.

Title: Electronic Device (Design Patent)
Patent: USD618677S1

Filing Date: January 5, 2007
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TRL 7-8: System Demonstration and
Maturity

Pre-production Testing (TRL 7: System
Prototype Demonstration in an
Operational Environment)

Apple started holding in-person iPhone
demos for a small number of people, most
likely partners and internal testers. Finding
any unforeseen problems with the
hardware integration, software, or multi-
touch interface was crucial during this
stage.

Title: Mobile device activation

Patent: US10440561
Filing Date: January 7, 2007

Final Testing Before Launch (TRL 8:
Actual System Completed and Qualified
Through Test and Demonstration)

All of the iPhone's major hardware and
software were designed and tested to the
fullest extent possible. Apple carried out
last-minute pre-launch testing to make

sure the product was ready for mass
manufacturing and could withstand
consumer use in the real world.

TRL 9: Full Operational Deployment
Commercial Release of the iPhone
(TRL 9: Actual System Proven in

Operational Environment)

On January 9, 2007, the first iPhone was
released, signifying the pinnacle of
technological readiness. Consumers were
able to test the device's functionality, and
its multi-touch interface, mobile web
browsing, and overall design raised the
bar for the smartphone market.
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US10963142
Application programming
interfaces for scrolling

US20080167009
Voicemail Systems and
Methods

U

US8688967
Secure booting a
computing device

U58195622

Method and

apparatus for simplifying
the decoding of data

US8060825 /-j

Creating digital
artwork based on content
file metadata

US8196153
Method and apparatus for
associating device drivers

via a device tree

US8116807
Airplane mode indicator
on a portable
multifunction device

U58621488/

Method and apparatus for
intercommunications
amongst device drivers

US9049302
Portable multifunction
device, method, and
graphical user interface
for managing communications
received while in a locked state

System and method

US20080167083

Method, Device, and Graphical
User Interface for

Location-Based Dialing

28. US9049215:
Dynamic network
transport selection

53. US20080222545:
Portable Electronic
Device with a Global
Setting User Interface

Portable multifunction
device, method, and
graphical user interface

PATENT PORTFOLIO BEFORE LAUNCH

US20080165148
Portable Electronic Device,
Method, and Graphical User
Interface for Displaying Inline
Multimedia Content”

US20080168353
Voicemail Set-Up on a Portable
Multifunction Device

US8091045

for managing lists US7966578

Portable multifunction device,
method, and graphical user
interface for translating
displayed content”

US11816329

Multitouch data fusion
US11513874

Memory management
methods and systems

i -

US20080168382
Dashboards, Widgets
and Devices

US10931451
Securely recovering
a computing device

US9229634
Portable multifunction
device, method, and
graphical user interface
for interpreting a finger gesture

US8762755
Methods and systems for
power management in
a data processing system

US7739410
Synchronization
methods and systems

US8063872
Portable electronic device
with auto-dim timers

US7978182

Screen rotation gestures
=i 3

US9817436
Portable multifunction
device, method, and
graphical user interface
for displaying user interface
objects adaptively

on a portable
multifunction device

US8375112
Synchronization

V/_\\ methods and systems

US11743390

; : US20080163743
or conference calling US8600430 US7949634
Using ambient light sensor US10891301

to augment proximity

Synchronization methods
sensor output

and systems
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US8903368
Techniques for
database updates

US11954322
Application programming
US10205833
Graphical user interface
and method for mobile

device activation US9600352

Memory management

US11221996

US11972103

US20080167995 Portable electronic device,
Method for method, and graphical user interface
purchasing and editing for displaying electronic documents US10409461
ringtones and lists Portable multifunction device,
method, and graphical user
interface for interacting with user
input elements in displayed content
US10440561
Mobile device activation
US9183661

Application programming

interfaces for synchronization ELEAGIE,

Asynchronous data
synchronization amongst

/ devices
US20210124311 _ -

System, method and ~
graphical user interface for
inputting date and time
information on a portable
multifunction device

US7978176
Portrait-landscape rotation
heuristics for a portable
multifunction device

US20080167010
Voicemail Systems

US20080168368 and Methods US11532113
Dashboards, Widgets Animations
and Devices US20080168367

US20080168395
Positioning a Slider
Icon on a Portable

Multifunction Device

Dashboards, Widgets
and Devices”

US8855617
Method and system for
mobile device activation

US8826405
Trusting an unverified code
image in a computing device
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US7991738
Synchronization
methods and systems

Widget synchronization in
accordance with
synchronization preferences
US11886698
List scrolling and document
translation, scaling, and rotation
" on a touch-screen display

US8553856

Voicemail systems and
methods
US20080167014

Voicemail systems and

US9632563 methods

Methods and systems for
time keeping in a data

US20080167011

\/\/ processing system

US20080167012
Voicemail systems and

methods
\/X * I
| "
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US8656311
Method and apparatus for
compositing various types

of content

Voicemail Systems
and Methods

US8909199
Voicemail systems
and methods

US7671756
Portable electronic device
with alert silencing
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Apple's
Innovation
Legacy

Following the iPhone 1's
successful launch, Apple added
several improvements and
technological advancements to its
later iPhone models. Apple has
always pushed the limits of mobile
technology, bringing in cutting-edge
features that frequently create new benchmarks
for the sector. These ground-breaking innovations, which
include the multi-touch interface, App Store, Face ID, and 5G, have
improved the iPhone and changed the course of the smartphone market as a whole.

The revolutionary developments in smartphone technology that Apple has made are as follows:

Multi-Touch Interface
First Introduced: iPhone

Title: Multi-touch auto scanning
Patent: US11194423
Filing Date: January 3, 2007

With the debut of the multi-touch
interface, which enabled users to interact
with their devices through movements like
swiping, pinching, and tapping, Apple
completely changed the smartphone
market. This became the norm for
smartphones and took the role of the
conventional physical keypad.
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Capacitive Touchscreen
First Introduced: iPhone

Title: Capacitance sensing electrode
with integrated I/O mechanism
Patent: US10890953

Filing Date: July 6, 2006

Among the first smartphones to feature a
capacitive touchscreen—a touchscreen that is
more responsive and allows for multi-
touch—was the iPhone. At the time, resistive
touchscreens were more popular.

App Store

First Introduced: iPhone 3G With the
launch of the App Store, a new
ecosystem for mobile apps was

established, enabling developers to
produce and market apps to consumers
directly. As a result, software distribution
and usage on mobile devices were
completely changed.

Title: Network-based distribution of
application products

Patent: US10255580

Filing Date: September 2, 2008

Retina Display

First Introduced: iPhone 4
At a normal viewing distance, individual pixels
on a smartphone screen are invisible to the
human eye due to the Retina Display's
significant increase in pixel density. This raised
the bar for mobile device display quality.

Title: Column inversion techniques for
improved transmittance

Patent: US8988334

Filing Date: November 8, 2010

ﬂ . ®
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Siri — Voice-Activated Assistant
First Introduced: iPhone 4S

Title: Method and system for operating a multi-functi
portable electronic device using voice-activation
Patent: US11979836

Filing Date: April 3, 2007

The first voice-activated virtual assistant built into a
smartphone was called Siri, and it let users complete
tasks by giving it commands in normal language.

This cleared the path for virtual assistants powered by
Al to become widely used in mobile devices.

Touch ID - Fingerprint Sensor
First Introduced: iPhone 5S

Title: Device, method, and graphical user interface for
manipulating user interfaces based on fingerprint
sensor inputs

Patent: US11989394

Filing Date: May 20, 2013

The first widely used fingerprint sensor on a smartphone was
Touch ID, which made biometric authentication safe and practical.
It also made it possible for payments and app authentication

to be integrated with Apple's ecosystem seamlessly.

64-bit Mobile Processor
First Introduced: iPhone 5S

Title: Memory allocation improvements
Patent: US9361215
Filing Date: 2013-09-06

As the first smartphone with a 64-bit processor
(A7 chip), the iPhone 5S greatly enhanced performance
and prepared the device for future software updates
and more sophisticated apps.

Face ID - Facial Recognition
First Introduced: iPhone X

ctronic device configured to apply facial recognition
reflected infrared illumination and related methods
Patent: US8831295

Filing Date: March 21, 2012

acial recognition software on a smartphone, Face ID
of a True Depth camera's structured light sensor for
safe biometric authentication. It raised the bar for
mobile device security and usability.
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3D Touch

Title: Device, method, and user interface for
processing intensity of touch contacts
Patent: US11556201

Filing Date: September 28, 2015

First Introduced: iPhone 6S and 6S Plus

With the use of 3D Touch, users may now
engage with smartphones in unique ways
depending on the force of their touch thanks
to pressure-sensitive touch controls. This
technology was eventually phased away,
although it did add another degree of
interaction.

Apple Pay

Title: Apparatuses and methods
for operating a portable electronic
device to conduct mobile payment
transactions

Patent: US10977642

Filing Date: September 2, 2014

First Introduced: iPhone 6 & 6S

One of the earliest mobile payment methods to
become popular was Apple Pay. Without using
actual credit or debit cards, consumers may
utilize their Macs, iPads, Apple Watches, and
iPhones to safely make purchases.

U1 Chip for Ultra-Wideband (UWB)

Title: Simulatdr for nearby interactions of
devices
Patent: US11503431

Filing DateySeptember 24, 2020

First Introduced: iPhéne 11 Ultra-Wideband (UWB)
technology was ingfoduced to smartphones with the
U1 processor, allowing for accurate spatial awareness
and navigatigh. This is an essential technology for
Apple's n€twork of linked devices, enabling greater
ogation monitoring and enhanced functionality

like AirDrop.

ﬂ . ®
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Enhanced and Triple Camera Systems

First Introduced: iPhone 11

Title: Predictive, foveated virtual reality system
Patent: US10739599
Filing Date: September 21, 2017

Title: User interfaces for capturing and
managing visual media

Patent: US11223771

Filing Date: September 25, 2019

The iPhone's upgraded triple-camera system
offers a wide range of shooting possibilities,
which greatly increases the quality of both
photos and videos. Its wide, ultra-wide, and
telephoto lenses provide greater zoom
capabilities, enhanced low-light performance,
and detailed photos. This system gives
customers a more complete and expert camera
experience while supporting sophisticated
computational photography features and
enhancing creative versatility.

Ceramic Shield
First Introduced: iPhone 12

Title: Electronic device enclosure including a
glass ceramic region

Patent: US11666273

Filing Date: May 20, 2020

The goal of the Ceramic Shield's development
was to offer the most robust screen protection
possible in a smartphone, outperforming earlier
models in drops by four times. This was the
first large-scale smartphone display to employ
ceramic materials.
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MagSafe for iPhone
< First Introduced: iPhone 12

Title: Protection circuits for untethered cables
Patent: US20230101225
Filing Date: September 24, 2021

With the return of magnetic connection to
iPhones, MagSafe opened the door for a whole
new range of easily detachable and attachable
accessories, such as wallets, cases, and
chargers. This was the first smartphone to have
such a flexible magnetic technology.

5G Connectivity

First Introduced: iPhone 12

Apple's debut of 5G in the iPhone 12 series was
noteworthy despite not being the first to |
market because of its worldwide deployment

and optimization, which enabled millions of

customers to access high-speed wireless

connectivity.

Title: Smart data mode for 5G wireless devices
Patent: US12022493
Filing Date: March 01, 2021

ProMotion Display
First Introduced: iPhone 13 Pro

With adjustable refresh rates of up to 120Hz
made possible by the ProMotion display, the
iPhone's display performance was enhanced
and scrolling was made smoother. This
improved dynamic content user experience was
a first for Apple iPhones.

Title: User interfaces for altering visual media
Patent: US11778339
Filing Date: September 23, 2021

ﬂ . ®
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Apple has always been at the forefront of
technological innovation, creating products
that have influenced whole markets and
established fashion trends. These are a few
cutting-edge and futuristic technologies
that Apple is currently working on:

1. Augmented Reality (AR) and
Mixed Reality (MR)

With its combination of sophisticated
sensors, cameras, and a high-definition
display, Apple's Vision Pro headgear
represents a major advancement in the mixed
reality (MR) field. Furthermore, developers may
create immersive augmented reality (AR) experiences
for iOS devices with ARKit, Apple's AR platform, which has
applications in the gaming, education, retail, and other domains.

Title: Devices, methods, and graphical user Title: Gazed based interactions with
interfaces for interacting with virtual objects three-dimensional environments
using hand gestures Patent: US20240220009

Patent: US20230252737 Filing Date: February 14, 2024

Filing Date: January 26, 2023

2. Apple Silicon (Custom Chips)

M1, M2, and Beyond: Apple has made a dramatic
improvement in performance and energy efficiency by
switching from Intel CPUs to its own proprietary chips,
beginning with the M1. By combining CPU, GPU,

and machine learning capabilities, these chips
maximize performance throughout the device
ecosystem.

s
‘ A1 5 Title: Test Architecture for High Throughput
X Testing of Pixel Driver Chips for Display
Application
BIONIC Patent: US20240105525

Filing Date: July 25, 2023

Title: Chip-to-Chip Optical Coupling for
Photonic Integrated Circuits

Patent: US20230102967

Filing Date: June 27, 20223. Health and

. ﬂ . ®
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3. Wellness Technologies

Title: Blood Pressure Monitoring System Title: Sensing Health Parameters in Wearable
Including a Liquid Filled Sensor Devices

Patent: US20220240803 Patent: US20230064273

Filing Date: February 3, 2021 Filing Date: August 30, 2022

With capabilities like fall detection, blood
oxygen monitoring, ECG, and notifications for
irregular heartbeat, the Apple Watch has
emerged as a premier health monitoring
gadget, pushing the boundaries of consumer | et
health technology. In the meantime, major
advancements in healthcare are being made =
possible by researchers conducting extensive
studies and gathering data thanks to Apple's
ResearchKit and HealthKit frameworks.

376cal 19min 3

4. Wearables and Biometric Sensors

Title: Remote Temperature Sensing with Title: Systems and Methods for Detecting
Enhanced Thermal Coupling in Wearable Heart Pathologies

Electronic Devices Patent: US20240090785

Patent: US20230093738 Filing Date: August 18, 2023

Filing Date: August 19, 2022

Apple is investigating wearable technologies
beyond the Apple Watch, which may include
new biometric sensors like glucose monitoring,
hydration tracking, and possibly measures
related to mental health.

ﬂ . ®
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5. Artificial Intelligence and Machine Learning

Title: Multi-operational modes of neural Title: Burst image fusion and denoising using
engine circuit end-to-end deep neural networks

Patent: US20220222510 Patent: US11842460

Filing Date: January 13, 2021 Filing Date: June 18, 2021

Apple improves image recognition, voice
processing, and personalized suggestions by
utilizing Al and machine learning in all of its
devices; the majority of this processing is done
on-device to safeguard customer privacy.
These Al tasks are enhanced by Apple's
specially designed Neural Engine, which
powers more intelligent and responsive
gadgets.

6. Sustainability and Green Technologies

Title: High strength recycled aluminum alloys
from manufacturing scrap with cosmetic appeal
Patent: US20210388468

Filing Date: June 10, 2021

Apple is setting the standard for sustainability
in the tech sector by pledging to become
carbon neutral over its whole operations by
2030. This covers breakthroughs in the use of
renewable energy sources as well as material
developments, such as recycled aluminum and
rare earth elements.

ﬂ . ®
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7. Autonomous Systems and Transportation .

Title: Traffic detection for application Title: Presenting Transit Alight Notifications
data unit mapping Patent: US20220390242
Patent: US20230164081 Filing Date: May 31, 2022

Filing Date: October 31, 2022

Apple's purported Project Titan, an electric car
that may also be driverless, demonstrates the
company's apparent desire to revolutionize
transportation through its unique style and
technological capabilities. Since LiDAR offers
precise environmental mapping and object
detection, it may play a crucial role in
autonomous systems. LiDAR was first
developed for augmented reality and camera
improvements.

8. Quantum Computing Research

Title: Protection of communications Title: Live peer-to-peer voice communication
through user equipment relay systems and methods using machine intelligence
Patent: US11924184 Patent: US20240211200

Filing Date: June 15, 2021 Filing Date: December 18, 2023

Although not much is known to the general
public, Apple is probably investing in research
on quantum computing, which has the
potential to transform computing power and
tackle problems that traditional computers are
currently unable to solve.

Apple’s Innovation Landscape

34909 patented inventions (Unique patent families)
Legal Status

) @@

A 4
Granted Pending Revoked Expired Lapsed
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PROTECTION BY COUNTRIES

*4  © IP Bazzaar | www.iphazzaar.com August 2024




TECHNOLOGY PANORAMA

Computer Technology

Transport 14585 Telecommunications

Digital
Communication

Surface 405

Technology,
Coating
Audio-visual Technology
Other Count of
Consumer 508 Patent 2949 Electrical Machinery,
Goods » Apparatus, Energy
Families
Medical Measurement
Technology
2051 7 Optics
Control
Basic Communication 30 =y
I hods f Macromolecul Orgamc Fine
t Methods for : Processes Chemistry, Chemist
Management Semiconductors Polymers o
Materials, Metallurgy
16

Pharmaceuticals

Biotechnology Machine Tools

Environmental
Technology

Other Special
Machines

/ Engines, Pumps Furniture, Games
Food b '
Chemistry Turbines
Analysis of EfeChaTcal
Biological Materials ements
Thermal Processes Handling
and Apparatus
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Basic Materials
Chemistry
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Micro-structure Civil Engineering
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Date Range: Till August 2024
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[P Bazzaar is an initiative towards successful commercialization of
Intellectual Property Rights. IP Bazzaar is a private limited company, acts
for both innovators/creators and investors; and manages the
commercialisation of Intellectual Property. It operates through a wide
network of association with companies, industries, industry-
associations, entrepreneurs, government organization, NGOs,
Universities, Venture Capitalists, overseas law firms, overseas technology
transfer companies and through Patentwire.

Disclaimer: Intellectual Property Rights and Fair Use
Notice

This report has been prepared for the purpose of providing information and
education. It includes references to various trademarks, logos, brand
names, copyrighted materials, and designs, which are the property of their
respective owners. The inclusion of such intellectual property is for
educational and informational purposes only, aimed at illustrating and
discussing industry trends, market analysis, and brand strategies.

All content within this report has been obtained from publicly available
sources believed to be accurate and reliable at the time of publication.
However, no warranty or representation is made as to the accuracy or
completeness ofthe information provided.

This reportis not intended to infringe upon any intellectual property rights,
including but not limited to copyrights, trademarks, and design rights. The
use of any trademarks, copyrighted materials and overall aesthetic
presentation of brands, or other protected content within this report is for
the limited purpose of illustration, commentary, and educational analysis
under the "fair use" provisions of applicable copyright law.

This report does not claim any rights to these designs and trade dresses and
does not intend to mislead or confuse readers regarding their origin or
association. The discussion of design elements is intended solely for
academic and analytical purposes.

Ifyou are the owner of any content included in this report and believe that
its use is in violation of your intellectual property rights, please contact us,
and we will address your concerns promptly.
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