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LIGHTWAVELOGICw

The information in this presentation may contain forward-looking statements within
the meaning of the Private Securities Litigation Reform Act of 1995. You can identify
these statements by use of the words "may," "will," "should," "plans," "explores,"
"expects," "anticipates," "continue," "estimate," "project," "intend," and similar
expressions. Forward-looking statements involve risks and uncertainties that could
cause actual results to differ materially from those projected or anticipated. These
risks and uncertainties include, but are not limited to, general economic and business
conditions, effects of continued geopolitical unrest and regional conflicts,
competition, changes in technology and methods of marketing, delays in completing
various engineering and manufacturing programs, changes in customer order
patterns, changes in product mix, continued success in technological advances and
delivering technological innovations, shortages in components, production delays due
to performance quality issues with outsourced components, and various other factors
beyond the Company's control.



Lightwave Logic overview C Lierwave

Lightwave Logic

(e Successfully up-listed to NASDAQ, in 1° Sept\ NASDAQ: LWLG
2021
L * Organic up-list (no reverse split) ) Share Price* >18.76
* Invited to speak at investment Market Cap' 52.04B
conferences Cash? $13.9M
. Invitegl to speak at international Total Liabilities! $1.0M
technical conferences
- Strong Balance Sheet Shares Outstanding 107.8M
* Looking to strengthen for product Headquarters Englewood, CO
acceleration to market ) Asof 13 Dec, 2021

2) As of 16t August, 2021

Company Headquarters

* Very strong IP and patent position

* Over 70+ patents & patent applications

* Freedom of manufacturing
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NASDAQ and Lightwave Logic energy.....  trenrwsveioeie.
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LIGHTWAVE

Company Headquarters

* We are a technology platform
that is designed to help scale
existing internet structure by
providing transmission of data
at higher speeds with less
power

* Essential for 5G, data
communications &
telecommunications markets)

* We leverage our proprietary electro-optic (EO) polymer materials to create
photonic devices ( that convert data from electrical signals into optical signals)

* Technology evaluation underway with Tier-1 partners under NDA

* In-house control of material supply, device fabrication & package design
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We solve headaches for the internet LIGHTWAVELOGIC.

The internet (which are fiber optic pipes BN D
that carry optical data needs to grow in e
speed, and keep power in check (5G, back
haul, datacenters) y)
Fiber Optic Network
(5G back haul) E lgﬂ&

Industry experts agree that
radical innovation is needed
- to enable tomorrow’s data
services (such as 5G) within
the current framework of
existing internet infrastructure

radical innovation
NASDAQ: LWLG s 8
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However, the traffic keeps on growing...  tiexrwaveiocic.

(Zettabytes per Year)

* Network capacity is 20.6
rapidly falling behind
traffic growth with the

171

exponential rise of 14.1
consumer-level data
usage

 Network cost and -

energy consumption
have become the new
hot spot for data
providers

2016 2017 2018 2019 2020 2021

Source: Cisco Global Cloud Index NASDAQ: LWLG e 9
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Photonics components markets (inc. 5G)  trenrwaverosie.

*Fiber optic transceivers and modules
are a perfect vehicle for hybrid PICs
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Source: Oculi NASDAQ: LWLG e 10
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Photonics markets (inc. 5G) grow quickly — resrwavece:

Photonics Photonics = 2030 Opportunity for PICs

applications (rough forecasts*) (polymer & silicon
photonics/InP)

| 5G systems/back haul/RF ~S4-10B I Existing

Display/project ~55-20B Yes
Automotive (LIDAR) ~520-50B Yes
Optical sensing/3D ~S52-5B Yes
Bio-photonic sensing ~$2-5B Yes
Medical ~$5-10B Yes
Instrumentation ~$1-3B Yes
Fiber comms ~S40-60B Existing
HPC/computational/Al ~$10-20B Existing
DCl/datacenter ~S20-30B Existing

Source: *Many market forecasts predict huge photonics opportunities; Oculi NASDAQ: LWLG e 11



Proprietary EO polymer technology C o uenrwave

I Starting With Fiber Communications/5G, current applications are exciting... I

. . . . : —
Lightwave’s proprietary, internally-engineered organic
polymer materials use less power & increase data F
throughput in existing network infrastructure “ : /k 5,
How? By developing ultrafast optical modulators using its | {'....;"

polymers that convert ultra-high-speed electrical data to - N —
light that travels over existing fiber-optic networks

Current Applications Future Applications

. Initial prototypes cover today’s state-of-
the-art 50/100 Gbaud and the next-generation 400
Gbaud fiber optic applications

*  Potential development of new polymer
materials for specific non-communication
applications such as: LIDAR automotive,
sensing, displays, high speed computational
processing, crypto, medical, and areas
where light needs to be switched quickly
at low power

. Target speeds up to 100 & 200 Gigabaud per device,
800 & 1600 Gbit/s in aggregate with low voltage

. Modulators can be integrated to make more
complex chips such as multi-channel modulators for
higher aggregate speed

Our polymers enable faster devices, low power solutions today
NASDAQ: LWLG » 12



We reduce network energy costs...
Our low-cost, easy to fabricate
modulators operate at a low voltage,
that can save network operators on
energy costs as compared to
competing solutions.

We enable faster networks...

Our robust, stable Perkinamine™
family of materials will allow network
operators to squeeze more
performance from existing network
infrastructure.

LIGHTWAVE

Technology Platform Flexibility..
Full control from materials science
to device & package design will
allow greater flexibility to adapt
performance and cost to each
individual application.

NASDAQ: LWLG e
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LIGHTWAVE

As an optical component supplier, our plan is to sell into components, high-
speed optics, and 5G networking equipment manufacturers

Optical Component

Suppliers

Lasers, Modulators
Detectors

LIGHTWAVE

MACOM.

FURUKRAWA
ELECTRIC

High-Speed Optics

5G Networking

=

Internet Service

Equipment .
Manufacturers quip Providers
Manufacturers
Transceiver Switches, router, Datacenters
subsystems transport systems & Networks
P PSHCO)T ONICS NDKIA aWS % AT&T
ARISTA
1IVI —
verizon COMCAST
y \‘” stfren]es
HUAWEI ‘ FACEBOOK
BLECTRIC -
Connect with Innovation cwna GO gle

NB: Typical actors in the market verticals

NASDAQ: LWLG » 14



Business model & commercialization roadmap  trexrwave

Multi-Pronged Business Model:

o s Sl SN BN BN BN NN EEN BN NN BN BN EEN BN BEN EEN BN NN BEN BN NN BEN BN NN EEN B -y
,’

J

Selling
Components

oS TN —
R ———

Prototype
Customer Specification, Limited Initial Commercial

Signs NDA Testing & Sampling Design-In Product Sales
Optimization

3-pronged business model with customer engagement process...
NASDAQ: LWLG » 15
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LIGHTWAVELOGIC.
Faster by Design

Intellectual Property
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Robust intelle

\\

LIGHTWAVE

ctual property portfolio

70+ Patents & Patent Applications

[Freedom of man

ufacturing... ]

Technology trans

Licensing royalties (OEM, CM, Comms customers)

fer (large foundries)

ISSUED ISSUED INTERNATIONAL
Heterocyclical Polymer modulator devices USA, EU, Canada,
chromophore architectures | Fab, high speed, PIC, pkg Japan and China
PUBLISHED ACQUIRED FILING
Advanced polymer/ silicon Lumera/Gigoptix Innovative polymers
photonics materials, Patent portfolio Silicon photonics
devices inventions (15 Patents)

Powerful patent portfolio with freedom of manufacturing

NASDAQ: LWLG » 17
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Our technology breaks through the wall... LiGHTWAVELOG C.

Wall

Modulation 64QAM
/J/ 160AM
5 - . e,
| #'PAM-8, 8QAM
.o —o., | Data rates after breaking
H wd PAM-4, QPSK through the wall...
g A
. 100Gbps = 100Gbaud, NRZ, 1 lane
3G 1 ‘ 800Gbps = 100Gbaud, PAM4, 4 lanes
SG 150Gbps = 150Gbaud, NRZ, 1 lane

Wall

300Gbps = 150Gbaud, PAM4, 1 lane

‘ 1200Gbps = 150Gbaud, PAM4, 4 lanes

Polymer
modulators

Faster polymer
modulators Polymers are 3X faster...

much much
NASDAQ: LWLG ¢ 19
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Modulator bandwidth regions: polymer vs ‘the pack’ v
LIGHTWAVELOGICw

3dB optical bandwidth (3dB)

a

150GHz Disruptive technology — faster optical components

120GHz — 150Gbps NRZ & 300GBaud PANTA Polymers

Polymer modulators

* (Polymer plus ™)
100GHz

70GHz — 100Gbps NRZ & 200GBaud PAM4

InP modulators

The pack...
50GHz | == == N - . - - e e - s . -;Ommercial
40GHz — 50Gbps NRZ & 100GBaud PAM4 limit today
Silicon & LN
modulators
2000 2005 2010 2015 2020 2025

OTCQX: LWLG 20



Polymer modulator chip

———— -

LIGHTWAVELOGICw

: Optical
thlcal Die 17 mm long x 4 mm wide pt t
input outpu

f Active region (4mm) f
RF contacts  where the waveguides are Thermal bias control

NASDAQ: LWLG ¢ 21



= R ————

—_—

Natural integration with big foundries

LIGHTWAVELOG

Additive to semiconductor platforms (silicon photonics, InP, GaAs...) to enhance performance

Polymer Stack™

Electrode
Claddin,

Cladding

Silicon Substrate

Classic!

P_olymer stack modulator

* 3-layer polymer stack waveguides

* Linear Pockel’s effect phase
modulator (or Amplitude
modulator if in Mach-Zehnder)

* Excellent high-speed performance
(>100 GHz), low voltage (~1 V Vn),
and high stability.

» Standard fab equipment & methods

Turbo-charge

Polymer Plus™

Electrode

Silicon Substrate

Additive!

Simpler and easier to integrate

Minimizing polymer layers for
integration of modulator with
other devices in Si (or other)
PIC platform

Spin-on wafer-level hybrid
integration

Natural integration with PDK of
silicon foundries

Polymer Slot™

Electrode Electrode

Silicon slot layer

Silicon Substrate

Tiny!

Flymers in Si slot modulators

* Small size for highest integration
levels

* Modulator device itself is hybrid
silicon-EO Polymer (Silicon
provides the waveguiding and
electric field, EO polymer provides
the high-speed EO functionality)

* Natural integration with PDK of
silicon foundries

NASDAQ: LWLG ¢ 22



LIGHTWAVELOG

Polymer attributes are impressive... )

Sip* Inp* LN*

High speed High speed High speed
5 5 5

Sizi Stability  Size Stability Size Stability
TFLN
Low power Low power Low power
( Polymer Stack Polymer Plus Polymer Slot \

High speed High speed High speed

5 5 5

\_

Low power

High performance

Stability ~ Size

Low power

Stability Size

Low power

Silicon Photonics impact

Simple additive fab

Smallest size

Stability

J

Size

BaTiO2*

High speed
5

Low power

Stability

*Best estimate

* Polymer Stack™ - Traditional design. Very high performance
* Polymer Plus™ - Boost to SiPh PICs fabricated in silicon foundries
* Polymer Slot™ - Smallest form factor. Ideal for silicon foundries

* Best estimates

NASDAQ: LWLG ¢ 23
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Relative technical comparison of modulators LIGHTWAVELOGIC.

S-parameter magnitude (dB)

Si — Silicon photonics
LiNbO — Lithium Niobate
InP — Indium Phosphide

Source: LWLG

10 F

15 F

-20

Optical bandwidth — polymer modulators

- egege®e ......w.‘..... ...O'. ...........'.
%o 3 dB bandwidth
o
Si LiNbO  InP P(l;\I/://an(ir
1 3 1
0 2 4 6 10
Frequency (Hz) % 107

The pack...

Lightwave Logic
EO Polymer

NASDAQ: LWLG ¢ 24
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5G systems: both 1550nm and 1310NM  Lserwavesoore.

Building block for 1310nm MZ modulators (new to the organic industry)
® New results that enable broader optical communications applications

Improved performance of EO chromophore r33 for low power
® 1550nm & 1310nm r33 now ~200pm/V with excellent stability at 85C

=—=1310nmr33 1550nm r33

250

1310nm r33 >200pm/V
1550nm r33 >180pm/V

200

150

100 T

H

50 I

2H17 1H18 2H18 1H19 2H19 1H20 2H20 1H21 2H21

1310nm

OTCQX: LWLG 25



Route to maturity & volume LIGHTWAVELOGIC.

IDEA RESEARCH PROTYPING PILOTING MANUFACTURING

TRL1 TRL2 TRL4  TRLS TRL6 TRL7 TRL8 TRL9
. —

NASDAQ: LWLG ¢ 26
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Polymer business roadmap LiGHTWAVELOG C.

Driving forward with our ‘high
speed, low power’ polymer
platform for the industry

t y

Planning capacity vs Off/foundry
Continual forecastjg@with customer
Roadmap for f#fre products

g¥lel optimization

Foundry partnering

Exploring licensing, technology transfer Q@@
Upgrading capacity; partnering wiige#®Undries

Engaging on outsourcing ontract manufacturer for high volume ramp
anufacturing facilities/services

In progress Coming Time

NASDAQ: LWLG ¢ 27
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\ Foundry Scaling
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Silicon foundries are hungry for ‘opto’ businesgwsvetocic.

. . . @'ﬁg GLOBALFOUNDRIES M "l life.augmented C d
PY SI | ICO n fa brlcatlo n Where Analog and Value Meet Ompoun
plants Wa nt Silicon = H Qllne/:gcr—:u
: mumec leti
photonics Li _
(SiPh)...new upside Lion/

e PDKs will drive the m FrieENTEC

hybrid integration - I, Sy SiEPIC
of PIC p|atf0 rms i Labormores Luaxva corL_EnsToNE
P — = <
tsgf}c CMC ‘.B e EUROPRACTICE
and impact for 5G...

*PDK = Process Development Kit NASDAQ: LWLG ¢ 29



Partnering with silicon foundries LIGHTWAVELO

(Process Development Kit (PDK) to \

include polymers

e Standard fabrication techniques

* Wet etching, dry etching, metallization,
dielectric deposition, spinning, curing,
baking, poling

* PDK is provided by the foundry in SiPh

* PDK allows you to create innovative
designs and ramp volume
quickly...perfect vehicle for polymers

*PDK = Process Development Kit

NASDAQ: LWLG ¢ 30



Industry award LIGHTWAVE‘V.. 0GICw

 14th September 2021

* European Conference
on Optical
Communications
(ECOC) exhibition
industry award

* Optical integration
award to Lightwave
Logic Inc.

NASDAQ: LWLG ¢ 31
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LIGHTWAVELOGICw

35+ years experience in finance & operations
p=
=

M (inted tyco = f ERADYNE:
| Dr. Joseph A. Miller, Jr.

Independent Director
35+ years chemistry, fiber optics R&D (CTO level)

< DUPUNTD CORNING 82 Greatbatch

Experienced management & board
Mr. Jim Marcelli - President & COO

Dr. Michael S. Lebby - CEO

35+ years in photonics & semiconductors (CEO/CTO level)

- _ATslT
Bell Laboratories

1

MOTOROLA

Rear Admiral Tom Zelibor, USN (Ret)

Chairman
35+ years experience in global operations & CEO leadership
Mr. Ronald A. Bucchi

Independent Director
35+ years experience in accounting & finance

SPACE FOUNDATION

Dr. Fred Leonberger
Independent Director
35+ years in optical modulators & systems (CTO level)
MIT N 4 /7 /ONAL ACADEMY /) <>
i:ﬁ«;ﬁory 7/ JDSU QP! o ENGINEERING FAREdANGKTON SIGN PRO
Mr. Siraj Nour EI-Ahmadi
NASDAQ: LWLG » 33

Independent Director
Leadership in telecom network equipment businesses (CTO level)

NECRTEL
} s NETWORKS’



LIGHTWAVELOGICw

Dr. Craig Ciesla

Innovator in optics, microfluidics, electronics and nanofabrication (CTO/CEO level)

llumina (%t

ctus @ TOSHIBA \) JDSU

Dr. Christoph Harder
Expert in photonics, technology development, and manufacturing/selling of photonics components/apps (CTO/CEO level)

SWISS PHOTONICS gy irich =2 (0 Y IDSU
N RTEL v

Dr. Andreas Umbach

Coach and consultant on entrepreneurship and photonics technologies (CTO/CEO level)

U2t photonics  FINISAR  Z Fraunhofer

HHI

\

Dr. Franky So

Leading materials research authority and thought leader in polymer-based OLEDs (CTO/Professor level)

(M) Hoechst Celanese %
MOTOROLA Hoechst

NASDAQ: LWLG ¢ 34
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Partnering for success...Impact for 5G LIGHTWAVELOG C.

e Our technology platform that is working to help scale
existing internet structure and 5G networks

* Technology designed to transmit data at higher speeds
with less power (essential for 5G back haul, data
communications & telecommunications markets)

 Leveraging internally-engineered electro-optic (EO)
polymers to create photonic devices that convert data :
from electrical signals into optical signals (both 1550nm 7 :
and 1310nm) ' 4

* Working with multiple foundries, packaging partners
and module/transceiver partners to position Lightwave
for future high-volume production

* Technology evaluation underway with Tier-1 partners
under NDA

1) Oculillc. NASDAQ: LWLG ¢ 36
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LIGHTWAVELOGICw

Contact

Investor Relations Contact

Greg Falesnik or Luke Zimmerman 369 Inverness Parkway, Suite 350
MZ Group - MZ North America Englewood, CO 80112
949-259-4987


mailto:LWLG@mzgroup.us
http://www.mzgroup.us/
https://lightwavelogic.com/

v

TEChnOIOgy roadmap LIGHTWAVELOGICw

Technology
Key Demonstration Proposs
Unique PkM-4
chemistry
MATERIALS
-
Unique chip
PIC/Phas
design 50/100G 50/100/20 PIC Arra} (400, 800, 1600)
CHIPS
. . r
Unique high- High speed pig- Chip on boa Array
speed perf package 50, 100,200 100, 800, 1600)
PACKAGING G
Unique hybrid Silicon photonics Integration
™
Polymer Plus Wa 50/100/20C (foundry PDK)
PIC platform INTEGRATION

our unique

NASDAQ: LWLG ¢ 38
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Stab|||ty Of pOlymerS LIGHTWAVELOG

e 3 Iayer-stack die V, @ 50Hz vs 85C storage time
devices e
* Over 5khrs 130
stability @ 85C _ 20
* Voltage delta R ek i =
“ 90
<5% @ 50Hz for o
continuous 70 —o— Average,
50Hz
change 60
0 0 1000 2000 3000 4000 5000 6000

Time @ 85C (h)

NASDAQ: LWLG ¢ 39



