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Safe Harbor LIGHTWAVELOGICa

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.

This orange bar is the takeaway summary from each slide...

NASDAQ: LWLG 2
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3 questions to remember today... I GHTWAVELOG!Ca

 Can the PIC pilot lines provide product value?

- Can we integrate the PIC pilot lines into a
competitive infrastructure environment?

« What’s needed to make sure our PIC infrastructure
is successful in manufacturing over the next
decade?

What might be the impact of PICs over the next decade?

NASDAQ: LWLG 4
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ad Environment

2 Pilot Lines

J Roadmaps

3 Creating a PIC infrastructure

d Summary

NASDAQ: LWLG 5
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LIGHTWAVELOGICw

: ﬁ K0 \ Use of
T photonics
. Broa(ymnd
Broadband i
- gle /N |6 Use of
kﬂj Wireless %@ _"“ Pm;::; l:)adlc;pa“ Fj: da ta N
L - Social Space :
. ﬂ;f -~ [] PublicpSpnce
Before Today Future Use of
. . . displays
Computer centric ©© Network centric User centric
Experts level Trained level Pedestrian level Use of
Data exchange Archival access Cloud access lighting...
Exchange Datacenter \ Hyper-scale dataceny
Lifestyle evolves towards personal space...
NASDAQ: LWLG 7

Source: MIC Japan, Fujitsu, NTT: OIDA Research
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Photonics markets broaden significantly LiGHTWAVELOG

Photonics Photonics = 2030 Opportunity for PICs (polymer
applications (rough forecasts*) & silicon photonics/InP)

| 5G systems/back haul/RF ~S4-10B I Existing
Display/project ~$5-208B Yes

[ Automotive (LIDAR) ~$20-50B ] Yes
Optical sensing/3D ~S$2-5B Yes
Bio-photonic sensing ~$2-5B Yes
Medical ~$5-10B Yes
Instrumentation ~51-3B Yes
Fiber comms ~S40-60B 0 Existing
HPC/computational/Al ~$10-20B Existing

DCl/datacenter ~$20-30B ) \ Existing /

Photonics, and PICs in general become ubiquitous over the next decade...

Source: *Many market forecasts predict huge photonics opportunities; Oculi lic NASDAQ: LWLG e 8
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Current EU funded Pilot Lines

- MedPhab

eIl I
APﬁ;&ST Photonic Medical Devices ,XI‘IEgnICE
Funded by: o0 Funded by:
Funded by EEl  *Cows — ' E

Funded by: m oo

PHOTONICS?!

Phabulows  PIX4/; fe }'50!3??;25

Pilot Line

' NV
LYT E U S Funded by m BoOronics Funded by m Bioronic Funded by “

Flexible light

: o00
PHOTONICS?

Seeding a PIC infrastructure

Source: EU Pilot Lines Photonics PPP with Photonics 21

LIGHTWAVELOGE

PhotonHub
Europe:

Funded by: n o000

PHOTONICS”

NASDAQ: LWLG 10
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PIC pilot lines

Pilot Line

Lyteus (Pl Scale)

Mid IR Alliance (MIRPHAB)

PIX4LIFE

PIXAPP

Jeppix (InPulse)

Phabulous

MedPhab

Photon Hub

ACTPHAST

Source: EU Pilot Lines Photonics PPP with Photonics 21

Focus

OLED lighting applications for
displays, illumination, automotive

Mid IR chemical sensor applications
Dielectric PICs for bio-photonics and
life science

PIC packaging platforms for heavy

data, medical, sensing

InP PIC foundry

Free-form micro-optics applications

Silicon photonics for medical,
healthcare applications

Building a photonics network
infrastructure

Creating an early-stage photonics
infrastructure

Qototypes

Role
Provide prototyping runs before
scale-up

Provide module designs in small
volume

Provide prototype PIC chips for
scaling in volume

Provide PIC packaging and assembly
services for PIC chips

Provide design, fabrication, test
services to SMEs

Provide optical lenses for broad
applications

Provide healthcare prototypes

To support SMEs/pilot line
prototypes ramp prototypes

To support SMEs/pilot line create

>

LIGHTWAVELOGICw

Status

Self-sustaining
Open for opportunities

Self-sustaining
Open for opportunities

Self-sustaining
Open for opportunities

Final year EU funding
Open for opportunities

Mid-course EU funding
EU assistance on projects

Mid-course EU funding
EU assistance on projects

Mid-course EU funding
EU assistance on projects

Mid-course EU funding to assist
photonics SMEs

Mid-course EU funding to assist
photonics academia & SMEs

NASDAQ: LWLG 11
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Key metrics for all pilot lines LIGHTWAVELOGC.

Industrial advisors (Review, advise, feedback)
®* Monitor progress/focus on goals; Advise on issues/opportunities/markets

Strategic Issues (Making sure the plan succinct, credible, and fundable)
® Ready for business; Path to sustainability; Product offering, Financial and business model,
competition, differentiation, Value proposition, KPIs (key performance indicators).
Demonstration cases (Customer interest = strong motivator)

®* Synergies with products; Attracting new customers; Criteria for new applications/demo cases;
Showing customers solutions for their business; Innovation for future offering.

Operational structure (Working towards single pilot line architecture)
® Seamless infrastructure with project members; Designing in flexibility; Evaluating maturity of
platform technologies; Plans must show scalability, control, quality; Freedom of manufacturing
Open Access (Making it easy to use)
® Ensure openness, especially for SMEs, ‘front office’

Publicity, marketing and communications (Market positioning 2 Reaching your customer)
®* Reaching your customer-base; conveying credibility at technology/product shows/exhibits

NN SN N KL<

Strong ‘venture capital-like’ metrics

NASDAQ: LWLG 12
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Pilot line preparation for self-sustainability LI GHTWAVELOGC.

~4yrs EU funding (it’s seed funding)

* |t's never to early to plan for self-sustainability. Plan for revenue generation in 374/4t% year ,C ,C
before funding expires; finalize legal agreements early (15t /2"4) year —

The 15t products...
*  What will they be? Like the demonstrators planned, or something different. Will they make
money (or support the pilot line)? Have supporting customer interest...
Understand the customer and the market application

* Are you supplanting the customers manufacturing line? Are you testing out new potential
products for them in low volume? Who will get the volume business in the end? Is the
market really ready?

Utilizing the support eco-system
* Leveraging PIC pilot lines, digital hubs, hybrid foundries, packaging and assembly houses % PhotonHub

Europe-

Positioning for self-sustainability 2 provide value in the manufacturing infrastructure

NASDAQ: LWLG 13
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Faster by Design

We need roadmaps:
Just like Nostradamus...




- 2019 2020 2022 2024 2026 2028

Modules/TxRx
Data rate density

e Product Years

Ind wish (@400Gbps)
Industry plan

|
e vehicles
Ind wish (@400Gbps)

Industry plan

InP Monolithic

SiP & InP/SiGe
hybrid

iewd | echnologies

Dielectric
Photonics

GaAs (VCSEL)

Sources: LWLG, iNEMI, AIM Photonics, PhJ[on Delta

Simple metrics



2020 Roadmap

Modules/TxRx
Data rate density
Form factor

Typical link reach

Ind wish (@400Gbps)
Industry plan

Typical link reach

Ind wish (@400Gbps)
Industry plan

InP Monolithic

SiP & InP/SiGe
hybrid

Polymer
Photonics

Dielectric
Photonics

GaAs (VCSEL)

2019

2020

Normal
R&D
funding

\_

=N

2024 2026 2028

(o i D)
Major
Investment
In R&D to
achieve

/

Sources: LWLG, iNEMI, AIM Photonics, Photon Delta

Red means major industry efforts needed for commercialization

goals B




- 2019 2020 2022 2024 2026 AR
Modules/TxRx
Data rate density
Form factor

Typical link reach i
Ind wish (@400Gbps) u rp e rl C

Industry plan

Typical link reach

wall =
InP Monolithic Te C h n O I O g y
cost barrier

SiP & InP/SiGe
hybrid

Polymer
Photonics

Dielectric
Photonics

GaAs (VCSEL) \ /

Sources: LWLG, iNEMI, AIM Photonics, PhJ/on Delta

We may have photonics technology = but not at a cost for commercialization...
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Advice on a 1-page roadmap... L IGHTWAVELOG Ca

- Huge amount of data and small font...1-page...

. Details can be better viewed better online

Roadmaps provide a vehicle for all stakeholders: Gvt, industry, academia, bankers and investors...

Sources: LWLG, iNEMI, AIM Photonics, Photon Delta



2020 Roadmap

2019

2020

2026

Modules/TxRx
Data rate density
Form factor

Typical link reach
Ind wish (@400Gbps)
Industry plan

Typical link reach
Ind wish (@400Gbps)
Industry plan

InP Monolithic

SiP & InP/SiGe hybrid

Polymer Photonics

Dielectric Photonics

GaAs (VCSEL)

1
| PIC WDM Tx & Ry (30GHz) ]
1 NRZ/PAM4 & NRZ/PAM4-8 NRZ/PAM4-16

188127 Wafer/fab ,

OFIC Int driver/TIA 50Gbps (50GHz)

Coherent clieijt-side

1 6” Wafer/fab ! 8" Wafer/fab
: 1 10 devices :
1 25GHz.
! PIC WDM/MZ Mdd Tx & Rx

NRZ/PAM4 & NR{/PAMA4-8

50GHt (Laser-Mod)
OEIC Int drl

70GHz (Iaser-Mod) H

1 NRZ/PAM4 16 '
4" Wafer/'fab

100 devices | :
1

100GHz (ISOGbps serial)
ver/TIA (SiP/InP) 50GHz

Purple Brick Wall
TEEENERNET 1000 devices

OEIC Int driver/TIA (Sip/InP) 70GHz (s€

Coherent client-side ' 0
48 6" Wafer/fab | 8 Wafer/fab

| OEIC Int drlver/TIA 100Gbps (serlal)I

Coherent DSP less i |

15” Wafer ‘fab? 1

I T
| 1
| Purple Brick Wall

3Ly le Brick Wall

1
1
1
1
|
1
| 3-4” Wafer/fab ! !
1
1
1
1
1
1

70,000 depk

L6 Wafer/fah _ L ___ |

b

Purple Brlck Wall

_ 82 Wafer/fah !

: 100 devices : 1000 devices ' 10,000 devices | : : 100,000'8

125GHz.  50GHz1 ' Purple Brick Wall 70GHz i 1 70GHz (400Gbps),

1PIC Tx & Rx ! OEIC Int d}iver/TIA 50GHz ! | OEIC In} driver/TIA 70GHzZ

I NRZ/PAM4 & NR3/PAM4-8 | ' NRZ/PAM4-16 ' | Coherent client-side I ; !

1 6” Wafer/fab 1 8”\Wafer/fab | 8& 12”7 Wafer/fab ' 15" Wafer/fab 1

| 100 devices 1 ! 1000 deviges ! 10000 devices | ! 100,000idevices . 1

1 25GHz.  50GHZ! Purple Brick Wall ! : | 70GH:z (VCSEL Mod) | I '

: VCSELPIC 25GHz)  VCSEL PIC 50GHz ! ' VCSEL PIC ZOGHz (100Gbps) | : 1

1 NRZ/PAM4 & NRZ/PAM4-8 i NRZ/PAM4-16 : Cdperent client-side . ! : :
1

Sources: LWLG, iNEMI, AIM Photonics, Pho

Normal Black Font
= Reasonably expected based on current

o BERa

Purple Brick Wall

= Technology cost barrier

Slanted Red Font

= Major industry effort required for

commercialization

Where we penetrate the ‘Purple Brick Wall’?

! 400Gbps | 1 800Gbps i 1600Gbps i ! : BZOOGbps X TOU h tO deS| n
! 25 Thps/1Y ! ' 100Tbps/1U | IEEEEEZ @ 400Tbps/1U | l60@prs/1U : ! g g

1 Q/OSFP ! OS:FP/OBO/CP OBO/CP i i Micro-Co-Pkd/CoB ! ! >1 600GbpS

| <10km ! <10km! <2kin

! $2/Gbps 1 | $1/Gbps | ' $0.5/Gbps TxRx modules...
| >$5/Gbps (<dkm) | <$2/Gbys 5

T : ! .

' 10-100m ! | 550m | : . Tough to design
| <$1/Gbps E i<$0.5/Gbps ] <50.25/Gbps <50.05/Gbps! ' g g

' ! $1/Gbps i ! i .25/Gbps : <p0.15/Gbps >7OG HZ

1 N 1 \ 1 \ 1 1 .

; 100 devices I 1000 devices ! ' 10000 devicés ' ! 100,000 devic'es

'25GHz SOGHz 70GHz ! ! ! 90GHz . | 100GHz ! 1 bandWIdth

. ! PIC WDM Tx & R)q(30GHz) OEIC Int driver/TIA BOGbps (50GHz) OBIC Int driver/TIA 10Gbps (70GHz) 1 OEIC ASIC 5odbps (50GHz) d .

1 NRZ/PAM4 I NRZ/PAMA4-8! i NRZ/PAMA4-16 . Coherent client-side : : 1 evices...

13" Wafer/fab__| i 4” Wafer/fab 48 6"\Wafer/fab Purple Brick Wall 8” Wafer/fab? !

; 10 devices 1 100 devices I 1000 devices i Purple Brick Wall : 10,000 devices), ;

125GHz.  50GHZ ' T 70GHz (100Gbps) : 70GHz (400Gbps) . 1

Some
technologies
have higher
performance....
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How about a new 1-page roadmap? L IGHTWAVELOG Ca

- A I-page PIC packaging roadmap...

. Details can be better viewed better online

Simple 1 slide roadmaps — have impact

Sources: LWLG, iNEMI, AIM Photonics, Photon Delta NASDAQ: LWLG 20



2022 Roadmap

(PIC Packaging) 2021 2022 2028 |

LIGHTWAVELOGIC.

Modules/TxRx || L= ' . 800Gbps | 1600Gbps | | | 3200Gbps .
Data rate density | A Thps/1U E E 100Tbps/1U E E 400Tbps/1U E 160:0prs/1U i Faster by DESIgn
Form factor  JHeYIy I OSFP/OBO/CP | OBO/CP | 'Co-Pkg/CoB | Micro-Co-Pkg/CoB !
T i . . . . . I T
Typical link reach [ HRL0] S L <10kmi <2krin i i<2km i i <2km |
Ind wish (@400Gbps) JHEY/LEII Nl 1 $1/Gbps 1 50.5/Gbps 1 | <50.2/Gbps !
Industry plan ! »$5/Gbps (<:!km) : <'$2/Gb|d|5 : : SO,S/GbpsE : 50.2/Gbps !
1 1 1 1 1 1 1 1
Typical link reach [QFHETORT 48 ! | 550m | | 1-25m !
Ind wish (@400Gbps) A¥ <S1/Cbps 1 I<50.5/Gbps | |EIIEIXTE <S0.25/Gbps ! <50.05/Gbpg X
! : $1/Gbps o $0.25/Gbps | <§0.15/Gbps
1 N ] 1 1 ! 1
I Butterfly 1 icro-butterfly Furple Brick Wall nano-butterfly 1
| 50GHz. I 100GHz | 150GHz \ T ¢ 200GH: :

1
|
10-50 fum':tions :
1

I Form factor: PiC mihips <10 function '
1 1

1
150IC (<50 Iead) |
125GHz. ! 50GHz
1Connectorized SM/MM fiber .
IFI|p chip bumping to pcb <100 bumps !
IThermal passive Heat management l !
1 1
' Flip-chip bump (]|00) lbOO devices ' 10000}davices :
1
1
1
1

10b-200 functions

500 functions

micro-50IC (<50 lead mi¢ro-SOIC (100+ {eaf) '
( 70GHz (100GHps NRZ)  [TEER NG lOOGH# (130Gbps NRZ)
Fiber riblaqns 1x12/24 ! 2D}fiber ribbons 2x24 /4b Puvple Brick Wal 2D fiber ribbomns >500 fibers

I WM <10,000 Du’ﬂﬂs

1
1
1 1
i 1
m 1
1 1
l 1
S 1
1 1
1 1
1
| 1
I "
1
1

Surface mount

<250 b:umps <10|)00 bumps

1
advanc{ed thecmal designs E
1
1
1

1
: 200,000 devices | !
Chlp-on-board & | Interconnect banfwidth 25GHz. | 50GHz 170GHz ' | 100GHz : 200/5Hz
Waferscale : Wafer format 15¢mm ' 200mm ' 30Ppmm ‘ . 450m:™ 1
. Fiber to PIC packalglng (gratmg/edge) micro- optics to PIC packagm (grating/edge) ' Brick Wall | Interposerto PIC:pa:/:aging (edge/«#/anescent)
1 2D Integration 2.5D |ntegratlpn I ﬁ\ 3D. integration l : :
Co_packaging :2 chips 10 chips i 3:0 chips i lﬂ‘ i : 50 chips : i
. | 25GHz. 1 50GHz 1 1 1 Purple Brick Wall 70GHz 1 150GHz | 1
1t [e}V/=e ik aal]e) e121 |1 2D Integration (lectronic IC on RIC)  2.5D integration (electroni'c IC and PIC on carrier B PIC ori interpose (Optiaal) '
5 ' Actlve coollng (standard TEC) | Customized TEC/controIIar micro-TEC pkg with FIC : TEC mtegraieo directly PIC 1
carrier. ) P Purple Brick Wall Graphene based matelials. nteratod with PIC Pkg. Infegrated yym PIC !

T

IOptlcal platform 150mm '

110 devices 1 : 100 devicas | Purple Brick Wall 1 1000 devices : § 1
. 125GHz. : 50GHz : : 7OGHz: Purple Brick Wall : 150¢TH2 1 :
CO'paCkaglng ISingle die 1 twindie ' 1
1 1

1
1

multiple dje 2D Purple Brick Wall multiple die 3D/fan outlinterconnect | multiple Jlie 3D/dduble sided
Optlcal plqtform 200mm Purple Brick Wall [feelalat]} platform 300¢7m 1 :

PIC'2.5D package D package platform 1
Normal Black Font Purple Brick Wall SIantc.ad Bed Font .
= Reasonably expected based on current = Major industry effort required for
Source: Lightwave Logic, EPIC efforts = Technology cost barrier commercialization

A PIC Packaging roadmap...



2022 Roadmap
(PIC Packaging)

Modules/TxRx
Data rate density
Form factor

Typical link reach
Ind wish (@400Gbps)
Industry plan

Typical link reach

Ind wish (@400Gbps)
Industry plan

Surface mount

Chip-on-board &
waferscale

Co-packaging
(layer 1 — chip on
carrier)

Co-packaging

Source: Lightwave Logic, EPIC

150IC (<50 Iead) |

125GHz. ! 50GHz
1Connectorized SM/MM fiber
IFI|p chip bumping to pcb <100 bumps

1
micro-30IC (<50 lead
. . ’

70GHz (100GHps NRZ)
2D)fiber ribbo
<10|)00 bumps

1
Fiber riblaqns 1x12/24 J

<250 b:umps

IThermal passive Heat management l

advanc{ed thecmal designs

mi¢ro-SOIC (100+ eaf) '

Purple Br ic)
ns 2x24 /4b

lOOGH# (130Gbps NRZ)

2D fiber ribbo,

WM <10,0P0.bum
I

1

' Flip-chip bump (]lOO) lbOO devices

| Interconnect bantwidth 25GHz. | 50GHz
I Wafer format 159mm ' 200mm
: Fiber to PIC packaging (gratmg/edge)

1 2D Integration 2.5D |ntegrat|0n
n T

1

10000}davices : 100,000 devices | :
170GHz ' | 100GHz ] 200/5Hz

' 30pmm [ jpurple Brick wa : 450m 1

| Interposcr to PIC:pa:/:aging (edge/eﬁ/anescent)

micro- optics to PIC packagm (grating/edg2) !
ﬁm 3D lntegrat/on

2021 2022 2028 .-

" : LIGHTWAVELOGIC.

| 400Gbpc ! ' 800Gbps | 1600Gbps ! ! ! 3200Gbps :

| 25Tbps/1U i | 100Tbps/1U ! | 400Tbps/1U ! 1600Tbps/1U | ! Faster by Design

| Q/CSFP ! QSFP/OBO/CP | 0BO/CP | iCo-Pkg/CoB | Micro-Co-Pk¢/CoB | !

I 1 1 1 1 1 L 1 I L

| <i0km : <10kmi <2kr:n : i<2km i i <2km . !

| $2/Gbps 1 1 $1/Gbps : 50.5/Gbps | <50.2/Gbps ! !

| >$5/Gbps (_<jlkm) | $52/Ghys 5 | 50.5/Gbps, | $0.2/Gbps | !

1 1 1 1 1 1 1 1 N

| 10-000m | 5.50m 1 l | 1:25m l ! |

1 | 1 | 1 1 | !

| <$1/Gbps | 1<$0.5/Gbps | |ETINRTN:  <S0.25/Gbps | <$0.05/Gbp ! | AS per the

1 1 I 1 K Wal ! - agn

: i $1/Gbps | : e 50.25/Gbps ! <b0.15/Gbps ! SI|ICOﬂ

| 5 ] 1 ' 1 ! ! 1 1

I Butterfly 1 micro-butterfly 1 nano-butterfly 1 1 [

| 50GHz. I 100GHz | | | 150GHz \ X 200GH: | ' I -

I Form factor: PIC ghips <10 functions 10-50 funétions ( 10b-200functions ' 500 functionst e eCt rO n ICS
1 1 1
| 1

industry -
Chip scale
packaging
(CSP-TAP)

12 chips : 10 chips i
| 25GHz. I 50GHz i
1 2D Integration (Ialectronlc IC on RIC)

110 devices 1 i
125GHz. | 50GHz :
ISingle die I twindie '
1
1

IOptlcal platform 150mm

30
1

Purple Brick Wall

100 devicas

chips i

1 Purple Brick Wall

2.5D inte'gration (electroni'c IC and PIC on carrler

! Active cooling (standard TEC) | Customized TEC/controller I m/cro TEC pkg witn FIC !
! Pas I« ; nteratﬂu' with °IC Pkg. Infegrated yylt 1PIC

=
70(:Hz

J urple Brick W

50 chips 1

150GHz !

PIC on interposer (Optiaal)

TEC mtegraieo directly PIC

70GHz

multiple dje 2D Purple Brick Wall multiple die 3D/fan outinterconnect '
Optlcal plqtform 200mm LG  optical platform 300¢7m '

Purple

Purple Brick Wall

Brick Wall

[} Purple Brick Wall

. 1000 devices |

1506Hz

kage platform

i
\
1

\multiple Jlie 3D/dc%uble sided

Normal Black Font
= Reasonably expected based on current
efforts

Purple Brick Wall

= Technology cost barrier

Slanted Red Font

= Major industry effort required for

commercialization

A PIC Packaging roadmap...trends towards chip scale packaging/Testing-Assembly-Packaging (CSP-TAP)
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LIGHTWAVELOGIC.
Faster by Design

Creating a PIC infrastructure

- Competitive positioning
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Creating leadership with the pilot lines... L IGHTWAVELOG!C.

How to win? Report Card

- Provide easier access for SMEs...they drive innovation...  /f

- Create more PIC pilot line scale projects...that impact
growing markets v

Auto, medical, sensing, display etc.

{ - Create a sharper focus...foundries for PICs
- Create PIC packaging centers...for chip-scale packaging

’-
\--I

. Utilize the framework of digital hubs... e.g. PhotonHUB 4

Build into a global center of excellence...

Pilot lines for PIC: PIXAPP, PIX4LIFE, PI-SCALE, MIRPHAB, PHABULOUS, MEDPHAB, Jeppix, PhotonHub, ACTPHAST NASDAQ: LWLG 24



Simplified route for PICs today... I LIGHTWAVE

Innovative Pilot lines Traditional CMOS foundry

Products/Customers
Traditional TAP €
“ CMOS Foundry
(Limited
flexibility) €
Corp R&D
€
CMOS Foundry Standard $
(Limited Packaging
flexibility) and $
Assembly
(TAP) $
“ CMOS Foundry £
(Limited
flexibility)
“ £

Limited flexibility with foundry and packaging/TAP

NASDAQ: LWLG 25



“Weaknesses” in PIC ‘Hub-Spoke’ architecture ” L IGHTWAVE

\ Products/Customers

f
= | | :
| . :
I Hybrlq .Foundry [ Standard £
[\ e I e
I Assembly €
I (TAP)
I Hybrid Foundry I
I (InP) 1 w——— "‘ $
I I { Chip-scale I
I I I packaging $
A :
I Hybrid Foundry Chip-scale I £
i ) r(‘Si“CO.n : I 1 packaging [
tonics
i ° I [ £
I Chip-scale I
[ I
\ ' ‘ packaging I

More flexibility is needed for PICs to harness more performance
NASDAQ: LWLG 26



Roadmaps point to  IGHTWAVELOBICa

| * HybridPIC |

* Itis nota pure play PIC (i.e. not pure InP or pure silicon photonics)
* |tis a mix and match of dissimilar technologies to improve overall performance

* Examples are lasers, SiGe, electro-optic polymers, dielectrics, glass, Barium Titanate,
Lithium Niobate, Plasmonics etc.

7 . Hybrid Foundry

4

* Afoundries that can run the base PIC platform (e.g. silicon photonics, InP, GaAs) and is
flexible to run other dissimilar technologies that improve overall performance.

|
[
[
I ®* The trade-off is between standard CMQOS PDKs and innovative PICs that require novel PDKs
: » Chip-Scale-Packaging/TAP (CSP-TAP)

[

\

* Follow the electronics route and discard the package — mount the chips
directly to the sub-mount/pcb; use optics in the pcb...

s s = s s =m

\

S

Adding Hybrid foundry and CSP/TAP center to strengthen the infrastructure...

Sources: LWLG NASDAQ: LWLG 27






YES...and we need more of them...

LIGHTWAVELOGICw

We can but the PIC infrastructure is not quite complete...

At least 1 hybrid foundry...more PIC pilot line
Chip-scale-packaging/TAP house for PICs...

s:|_

("
C 300-500M

Creates a competitive, innovative, flexible EU PIC infrastructure...and highly differentiated...

NASDAQ: LWLG
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Key PIC technology platforms LIGHTWAVELOGC.

« Historic incumbent:

 InP (Indium Phosphide)
 GaAs (Gallium Arsenide)

- New incumbent:
. SiP (Silicon photonics)

. New platforms and hybrid accelerators for PICs A

- Polymer, dielectrics, glass, lithium niobate thin film,
plasmonic, barium titanate, silica, germanium etc.

\_

Silicon photonics is the new kid on the block; new platforms = hybrid PICs

Sources: LWLG NASDAQ: LWLG 32
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Sample global players and their PIC platforms LieHTwAveE

/ Growth of \

Silicon photonics

M laleneilY sicoyalis ,
Ly HHI |

[

Trend towards
hybrid platforms
for PICs

What
combinations of

tEChnOIOgy :sm r Silica EUNbO3
make sense for

\_hybrid PICs?

Challenge is to further PIC performance with other materials 2 hybrid PICs

Sources: Yole © Lightwave Logic, Inc. (OTCQB: LWLG) 33



Industry has 2 incumbent PICs... h LIGHTWAVE

Incumbent Incumbent

All InP All SiPh

Limited attributes InP laser Si laser Limited attributes

InP passives v/ SiP passives

InP modulator v (limited) Si modulator (ﬁmited)
InP electronics v/(limited) Si electronics /

Incumbent technologies can’t do everything...need help from hybrid PIC technologies...

NASDAQ: LWLG 34



Hybrid PICs increase performance...

LIGHTWAVELOGICw

Incumbent

Limited attributes

| New hybrid PICs

hosphide Silicon Pho

Polymer, dielectrics
Additive to SiPh or InP

Dielectric AWGS etc Si laser

InP laser [/
InP passives v/
InP modulator v (limited)

InP electronics v/(limited)

SiP passives
Si modulator (ﬁmited)
Si electronics /

(high performance)
Polymer modulator

(fast, low power)

Hybrid PICs can boost performance of PICs

Incumbent

Limited attributes

NASDAQ: LWLG 35



