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Safe Harbor MACOM.

DISCLOSURE NOTICE: This presentation contains forward-looking statements based on MACOM management's beliefs and assumptions and on
information available to our management on March 26, 2019. Forward-looking statements include, among others, business outlook, our expectations
for our various markets, product lines or business units, our GaN strategy and expectations for execution on that strategy and any other statements
regarding future trends, business strategies, competitive position, industry conditions, acquisitions, divestitures, investment decisions, partnerships
or other business relationships and their expected benefits, and market opportunities. Forward-looking statements include all statements that are not
historical facts and generally may be identified by terms such as "anticipates," "believes," "could," "estimates," "expects," "intends," "may," "plans,"
"potential," "predicts," "projects," "seeks," "should," "will," "would" or similar expressions and the negatives of those terms.

These forward-looking statements reflect MACOM's current views about future events and are subject to risks, uncertainties, assumptions and
changes in circumstances that may cause those events or our actual activities or results to differ materially from those expressed in any forward-
looking statement. Although MACOM believes that the expectations reflected in the forward-looking statements are reasonable, it cannot and does
not guarantee future events, results, actions, levels of activity, performance or achievements. Readers are cautioned not to place undue reliance on
these forward-looking statements. A number of important factors could cause actual results to differ materially from those indicated by the forward-
looking statements, including the potential that we are unable to identify and timely enter into new markets for our products, the potential that we are
unable to timely deliver the quantities of our products targeting these or other applications at the right price point due to design challenges,
manufacturing bottlenecks, supply shortages, yield issues or otherwise, the potential that the expected rollout of 5G network upgrades or other
technology deployments in the U.S., China, Japan and other geographies fails to occur, occurs more slowly than we expect or does not result in the
amount or type of new business we anticipate, technology shifts, standards changes, macro-economic weakness or otherwise, and other events and
trends on a national, regional and global scale, including those of a political, economic, business, competitive, intellectual property and regulatory
nature, the potential for greater than expected pricing pressure and average selling price erosion based on attempts to win or maintain market share,
competitive factors, technology shifts or otherwise, the impact of international trade agreements, including new or potential increases in existing trade
tariffs, on our business, our suppliers, or our customers, our potential inability to ramp key new products into volume production with acceptable
manufacturing yields to satisfy key customer demand in a timely fashion, the potential loss of access to any in-licensed intellectual property, the
impact of any claims of intellectual property infringement or misappropriation, which could require us to pay substantial damages for infringement,
expend significant resources in prosecuting or defending such matters or developing non-infringing technology, incur material liability for royalty or
license payments, or prevent us from selling certain of our products, as well as those factors described in "Risk Factors" in MACOM's filings with the
Securities and Exchange Commission ("SEC"), including MACOM’s Annual Report on Form 10-K for the fiscal year ended September 28, 2018, as
filed on November 16, 2018. MACOM undertakes no obligation to publicly update or revise any forward-looking statement, whether as a result of
new information, future events or otherwise. MACOM’s filings with the SEC are available at www.sec.gov.

This presentation also contains market statistics, analyst views and industry data that are subject to uncertainty and are not necessarily reflective of
market conditions. Although MACOM believes that these statistics and data are reasonable, they have been derived from third party sources and
have not been independently verified by MACOM.

This presentation also contains information related to the businesses of persons other than MACOM which reflect such other persons’ independent
assessments and opinions. MACOM believes, based on current information, that this data is reasonable, it cautions you that this information is not
MACOM’s information, nor is MACOM adopting the information as its own, and should not be relied upon as such. o
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5G—New Network Architecture MACOM.
Massive MIMO Active Antenna Arrays, More Optical Links
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5G—New Technical Challenges

MACOM.

> Deploying 5G antennas requires breakthroughs in energy efficiency,

Critical challenges remain:

>

cost structures, quality of service and subscriber coverage

Quality of service goals constrained by
performance of traditional microwave and
millimeterwave technologies
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Form factor and thermal constraints inhibit
conventional beamforming architectures

=

Cost structures not yet affordable for
mainstream deployments

Energy consumption does not meet operating
expense targets and thermal constraints

Supply chains for key technologies not robust
across the industry
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5G Wireless Infrastructure Capex MACOM.

5G Wireless Infra Capex
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Source: Dell’Oro, Mobile RA Five Year Forecast, July 2018



MACOM.

Sub-6GHz Growth Engine




Sub-6GHz Massive MIMO

MACOM.

16-32x Increase in PA

Count per Sector

4G Sector Antenna

4G Macro BTS:

> Up to 4x4 MIMO (4T4R)
> Ppeak ~200W-750W

> Freq: 700MHz-2.6GHz

Ceramic Package Air Cavity Package

5G Massive Mimo

5G M-MIMO BTS:

> 64 Element Array (64T64R)
> Pgayg ~6W—-8W (~50W eq)
> Freq: Sub-6GHz

4 4

QFN Package



Sub-6GHz Massive MIMO

5G Massive Mimo

Single
Element

Complete
TR Module

Rx HMIC
(AlGaAs)

High Isolation Switch

High Power Switch SP2T, SP4T, SPST
(TDD Only)

pueg eseg

2 Stage A-Symmetrical Doherty

50V - GQC67

Input
Splitter
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Discrete Solution

TxRx Element Detail
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GaN is a Requisite for 5G M-MIMO MACOM.

> Power Amplifiers Comprise up to 75% - 90% of Total BTS Power
Consumption, Either Directly or Indirectly

BB Processing
5% - 15%

Core Network

Cooling Power Amplifier

10% - 30% incl. Feeder
50% - 80%

Mobile
Telephone
Exchange

Power Consumption of
Wireless Cellular Network )
Power Consumption

Distribution of BTS

Source: Alsharif, M.; Kim, J.; Kim, J. Green and Sustainable Base Stations: An Overview and Future Research Directions.
www.mpdi.com/journal/energies 9



GaN-on-Si MACOM.
Basestation Power Amplifiers

> MACOM GaN Technology Fully Qualified and Deployed in the Field

° VDS =50V
* Freq.=2700 - 3100 MHz

e * Pour=180W
macom
* Pulse Conditions: 100 ps / 10%
* Power Gain >14.5 dB
AC-360B * Drain Efficiency >50%

GaN-on-Silicon Reliability and Qualification Report
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Over 1.5 Million GaN-on-Si Devices MACOM.
in the Field Today




5G MMIC Comparison MACOM.
MACOM GaN vs. GaN on SiC vs. LDMOS

LDMOS MACOM GaN GaN on SiC Benefits

2-stage Doherty PA Efficiency @3.6 GHz Lower Operating Expense

43%

Higher Frequency Bands 2.7GHz & New Spectrum
3.8GHz Deployments
Wider Bandwidths Higher Capacity per BTS
Power Density 1-1.5W/mm Smaller Antenna, Lower
CapEx
Linearity Charge Higher Modulation
Trapping Schemes/Capacity
Supply Chain ” ” Operational Scale/
4” - 6 s
Surge Capability
Cost SiC LDMOQOS-like Cost

Substrate Structure
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MACOM & ST MACOM.
Investment in Industrialization

> RF Power Amplifier TAM Expected to Exceed $3 Billion* by CY2022
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Catania, Italy Singapore

gLy

> Dual, independent sources in Europe and Asia
> Copy exact, 67/8” (150/200mm) capacity
> 0.5um > 0.25um > 0.15um

*TAM based on Customers’ Forecasts and MACOM Internal Estimates 13



Basestation PAs MACOM.
Estimated ST Enabled Capacity and Coverage of Available Market

M-MIMO PA Capacity (Million Units/Quarter)

150 100%

135 90%
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The AlGaAs Advantage MACOM.

= Patented AlGaAs Discrete and " nse rti:)"ndtgts"g’stlf;tquency
MMIC Processes and Products

1000

= Broad Portfolio of Millimeterwave
PAs and LNA’s to Offer Full 100
System Solutions

AlGaAs PIN
10

GaAs FET

Freq(GHz)

1 10 100

Process Figure of Merit
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SG—HMIC MACOM.

Heterolithic Microwave IC

_EET . > Rx HMIC
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« SOI Switches and Control Components
TR LI

Hodtte > TRx HMIC

* GaN PA, GaAs LNA, Switch, PMIC, Coupler,
Circulator
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MACOM.

5G Millimeterwave Growth Engine




5G Requirements for RF Components MACOM.

To Support 5G Across All Frequencies and Power Levels and
Geographies - Cost, Performance, Integration and Technology

5G NR sub-6GHz 5G NR mmWave

(e.g. 3.4-3.6 GHz) (e.g. 24.25-27.5 GHz, 27.5-29.5 GHz)

6 GHz 24 GHz 100 GHz
> “Macro” Power Levels: 100’s Watt > 5G mmWave Challenges
*  Frequency 600 MHz — 5 GHz «  Multiple Approaches
+ Traditional “Basestation” model of discrete - Requires Beamforming

transistor based power c Cost. G S
. . . ommon Issues: Cost, Component Size, Thermal
* Additional Bands at 3.5 and 4.9 GHz — drives Management, Architecture P

GaN solutions
* Multiple Frequency Bands: 24 GHz — 39GHz — ??
> Integrated Solutions — Power Levels <10 Watt

*  Requires GaN MMIC products
* Integration key for performance and cost

18



Metamaterial Array Antennas MACOM.

> Uses an Array of 600-1000 MACOM GaAs and AlGaAs Components
> Holographic Beam Forming® Antenna Topology

> Lowest C-SWaP Compared to Conventional Millimeterwave Beamforming

+  Positive bias line
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Negative bias line

Holographic Beam Forming - https://pivotalcommware.com/ 19



https://pivotalcommware.com/

I_-)IVCJ I/\L

5G Network Infraistructure
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