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Market Cap $27.5B

Last Close $153.78

52 Week Range $127.93 - $209.08

NTM EV/EBIT 17.4x

Operating Margin 22%

Investment Overview

❑ Keysight Technologies is a test and measurement company 

that helps develop and solve electrical engineering problems 

for leading-edge communications, semiconductor, 

automotive, and government entities 

❑ Recommendation: BUY with a PT of $240.91, representing 

an upside of 57% from 10/12 close – 7.5% weight

Investment Thesis Introduction

1. The rapidly increasing complexity of electrical engineering 

problems, specifically within wireless and wireline segments, 

is a long-term tailwind for Keysight

2. Moving further ‘up the stack’ allows for more software-centric 

solutions that are higher margin and stickier in nature

3. Keysight’s R&D spend and strategic partnerships, which are 

both well above competitors, gives a unique advantage in all 

verticals, specifically in the higher margin R&D stages
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Company and Industry Overview
Industrials and Energy Committee – Keysight pitch
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The History of Keysight

Keysight Has a Long History Dating Back to 1939

1939 - 1999 1999 - 2013 2013 - Present

Hewlett-Packard Agilent Technologies Keysight

• Focus on first 

to market

• Began to raise 

R&D to ~16% 

of Revenue

• Used for cash 

generation 

purposes

• R&D: ~12% of 

Revenue

• Keysight was 

core business

• Spun off 

Agilent to focus 

on computers
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What Does Keysight Actually Do?

(1) Tektronix (2) Keysight Investor Relations (3) Earnings Call, Presentation, Visible Alpha, Model

Keysight has Market Leading Hardware…

With Software to Further Push the Boundaries and Keep Up with Innovation

Oscilloscopes

PathWave Software Enabling Recurring Revenue(2/3)

2018 2019 2020 2021+

• Platform vision and         

architecture goals

• Components Released

Manufacturing Analytics

Asset Advisor

PathWave FPGA

• Platforms Released:

VXG Embedded Edition

Desktop Edition

• Components Released

Uniform Licensing

Waveform Analytics

• Platforms Released:

Cloud Edition

• Components Released

Connect Expert

TestOps/Automation

Test Station Manager

• Updates to all     

platform editions

• Enable broader 

developer community

• Proliferate solutions 

widely

$0.0 B

$0.5 B

$1.0 B

$1.5 B

2015 2017 2019 2021 2023E 2025E

Capability Vs. Prior

110 GHz real-time bandwidth +175%

Full bandwidth on all 4 channels +200%

256 Gsa/s on all 4 channels +160%

10-bit samples +125%
10 Tb/s Total Data Rate Across 4 Channels

“Oscilloscopes graphically display electrical signals and show 

how those signals change over time. It measures these signals 

by connecting with a sensor, which is a device that creates an 

electrical signal in response to physical stimuli”(1)
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Wireless Overview

(1) 5G Security by Marin Ivezic (*) Not announced but expected

3G 4G 5G 6G

Rel 5 – 2002

Rel 6 – 2004

Rel 7 – 2007

Rel 8 – 2008

Rel 9 – 2009

Rel 10 – 2011

Rel 11 – 2012

Rel 12 – 2015

Rel 13 – 2016

Rel 14 – 2017

Rel 15 – 2018

Rel 16 – 2020

Rel 17 – 2021

Rel 18 – 2021

Rel 19 – ’23/24

Rel 20 – ’24/25

Rel 21 – 26/27

Rel 22*

Rel 23*

Rel 24*

The Wireless Evolution is Far More Complex than Just a Generation Switch

Mobile Has Made a Leap Every ~10 Years(1)

Wireless 

Internet, Shift to 

Mobile Data

Mobile 

Broadband, LTE 

& LTE Advanced

Wireless Edge, 

New Radio

The Future 

Generation

3G

2002

4G

2009

5G

2018

6G

2026/2027

7G

2035+
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Infrastructure of Communications

Visualizing the Ecosystem: Simplified

1 1

2 2

4

3 3

4

65

Data Centers

End facility that stores, processes, and retrieves 

data for internet and cloud connectivity

1

Base Stations

Transmits and receives signals to and from end 

devices to communicate with data centers

3

Traditional End Device

Traditional 4G devices, like phones and laptops, 

will benefit from faster speeds and lower latency

5

Ethernet Links

Links base stations to data centers. Current 

migration from 100G to 400G. R&D for 800G+

2

Signals

Enables connection from base station to devices. 

For 5G, sub-6GHz and mmWave are the focus

4

New End Devices

New possibilities with mmWave 5G technology, 

such as auto, AI, IoT, Industry 4.0 

6
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5G Overview: Why the Switch?

(1) 5g.co.uk, Ookla, Vodafone, Ofcom (2) Ericsson, RCR Wireless 

Key Advantages Over 4G

Lower Latency(1)1

Latency Range

Faster Speeds(1)2

Download Speed Range

More Connections (1)3

Connections of Devices / km 

Non-Standalone versus Standalone

Non-Standalone (NSA)(2)

Transitory platform to allow for 5G deployment 

through the utilization of the existing 4G 

infrastructure to fill in the gaps

Standalone (SA)(2)

Not reliant on 4G infrastructure and pairs 5G 

radios with a 5G network, enabling full range of 

5G features

4G Base Station

5G Base Station

0.0 M

0.5 M

1.0 M

3G 4G 5G

5G Signal Emitter

0 ms

50 ms

100 ms

150 ms

200 ms

3G 4G 5G NSA 5G SA

0 GB/s

20 GB/s

40 GB/s

60 GB/s

3G 4G 5G NSA 5G SA
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Industry Dynamics

(1) Principal Engineer/Manager at Qualcomm, Tegus

Keysight Notable Competitors

Keysight Industry Verticals

0%

25%

50%

75%

$1.0 B

$1.1 B

$1.2 B

$1.3 B

$1.4 B

2017 2018 2019 2020 2021

0%

15%

30%

45%

$0 B

$1 B

$2 B

$3 B

2017 2018 2019 2020 2021

0%

30%

60%

90%

$0.0 B

$0.4 B

$0.8 B

$1.2 B

2017 2018 2019 2020 2021

▬ Competitor Revenue  ▬ Keysight R&D as a % of Competitor Revenue

Dominated 3G and 4G Testing Cycles

Active in Commercial Communications 

testing and Aerospace and Defense

Tends to be Strong in APAC

Along with Keysight, only other player to 

have a complete test box(1)

Pure play test and instrument company

End markets more concentrated around 

auto and general electronics than comms

Commercial Solutions Group – 71% of Rev, 69% of EBIT Electronic Industrial – 29% Rev, 31% EBIT

Wireless Wireline A&D Chips Auto General

$0 B

$3 B

$6 B

$9 B

2018 2019 2020

Commercial Communications TAM

$0 B

$2 B

$4 B

$6 B

2018 2019 2020

Aerospace & Defense TAM

$0 B

$2 B

$4 B

$6 B

2018 2019 2020

Electronic Industrials Group TAM
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Investment Thesis
Industrials and Energy Committee – Keysight pitch
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Strategic Partnerships

(1) KEYS Presentation (2) Q3 2022 Earnings Call  (3) Tegus, Former VP of Technology Solutions at Keysight (4) Baird 2022 Conference (5) Credit Suisse TMT Conference

Keysight in the Field

Early Research

Keysight has Gained a Market Leading Position(1)…

#1
Software Revenue for 

Electronic Design & Test #1
Hardware Revenue for 

Electronic Design & Test #1
Commercial Comms, Aero & Defense, 

Electronic Industrial, Network Test

…From Partnering and Serving with Market Leaders in Every Vertical(1)

25 / 2510 / 10 25 / 25 25 / 25 24 / 25 20 / 20
Top

Telecom Equipment 

Companies

Top

Semiconductor

Suppliers

Top

Aero & Defense 

Contractors

Top

Technology

Companies

Top

Telecom

Operators

Top

Engineering & Tech 

Universities

Partnerships to Stay Ahead

Early 6G 

Research(2)

Standards

Board(3)

"For our largest customers, we have engineers that are badged sent to their 

labs every day, we're working hand-in-hand with them. And so, there's great 

information flow about what their R&D priorities are that we can use to inform 

our own product development engine going forward“(4)

“Essentially, we make tools and equipment for electrical engineers across a wide 

variety of end markets”(5)
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The Future of the 5th Generation

(1) IDC, Seagate, Statista (2) S&P Global Market Intelligence, Global Times (Chinese State Affiliated Media), Mobile World, Docomo, KDDI, Anritsu, Rakuten Mobile, Nikkei Asia, Softbank

5G

Why Do We Need All of This?

Release 15 Release 16 Release 17 Release 18+
Establish 5G NR 

technology foundation

Expanding to new use 

cases and industries

Continued expansion 

and enhancements

New wave of 5G innovations in 

the decade-long 5G evolution

~1.5 – 2 years between releases

Enhanced mobile 

broadband services

5G core network and 

enhanced E2E security

LTE Integration

Sub-6 GHz with 

massive MIMO

Private Networks, 

SON

5G NR 

Cellular V2X

eMBB evolution, better 

power, mobility & more

5G NR for 

Industrial IoT

Further eMBB

enhancements

Automotive and NR 

V2X enhancements

AI/ML data 

driven designs

Non-terrestrial

network enhancements

What Really Are All These 5G Releases About?

Non-terrestrial

network

Centimeter accuracy 

IIoT with mmWave

Enhancements to 5G 

NR Industrial IoT

More capable, 

flexible IAB

0 ZB

40 ZB

80 ZB

120 ZB

160 ZB

200 ZB

2010 2012 2014 2016 2018 2020 2022E 2024E

Volume of Data Created/Consumed is Rapidly Increasing(1) 5G Sub-6GHz Base Stations by Country(2)

0 k

750 k

1,500 k

2,250 k

3,000 k

China China Japan Japan ROK ROK USA USAChina Japan ROK USA

▬ 5G Base Stations  ▬ 4G Base Stations
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0

500

1,000

1,500

2,000

2,500

2014 2021

How Keysight is Well Positioned for the Complexity of CSG Wireless 

(1) Qualcomm Deploying 5G deck, Wilson Pro Blog (4) Company Filings (5) KEYS Investor Day(3) Cristiano Renaldo, Qualcomm President/CEO

Sub 6GHz vs mmWave Frequency Challenges Modular Designs Enable More

Software Enhances the Value Proposition 6G R&D Already Begun

0 GHz

15 GHz

30 GHz

45 GHz

Sub 6GHz mmWave

Sub 6-GHz vs mmWave Frequency Ranges(1)

“Keysight has a modular structure, which makes it flexible… 

You don’t have to buy the whole system at the time, you just 

have to buy the components separately”(2)

$0 M

$400 M

$800 M

$1,200 M

2014 2021

12%

20%

Software as a % of Revenue(3) Total Software Engineers(4)

“Would have taken at least 8 hours if we had done it manually, but it takes about 10 to 12 

minutes if we do it through Keysight software”(2)

Industry Leaders Plan for 6G Rollout

“We renewed our license agreement with 

Samsung all the way to 2030, at the same 

royalty terms including 6G products”(5)

Oscilloscope

Modules
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Wireless Business Presents a Compelling Opportunity

(1) Barclays ER (2) Staff Engineer at AMD, Tegus (3) Rhode & Schwartz, Asensa (4) CIMG Model, Visible Alpha

Crossover of Cycles(1)… With Exponential Complexity Increases…

Early Commercial 6G R&D Expected in ~2026

OTA is a Key Example of This(3) Commercial Comms Revenue Will Sustain Growth(4)

0%

2%

4%

6%

8%

10%

12%

$1 B

$3 B

$5 B

$7 B

2022E 2024E 2026E 2028E 2030E 2032E

Model Street YoY Growth

“Keysight can even go to 63 GHz. For any measurement, the 

bandwidth should be five times what you are measuring”(2)

2.1 GHz 3.8 GHz

44 GHz

72 GHz

0 GHz

20 GHz

40 GHz

60 GHz

80 GHz

3G 4G 5G 6G

4G 5G

0 2 4 6 8 10

5G

4G

Number of Antennas for Phones by Generation

Low density of antennas 

makes cable testing feasible

Higher antenna density and 

complex parts necessitate OTA

$0 M

$200 M

$400 M

$600 M

$800 M

2006 2009 2012 2015 2018 2021 2024E

4G R&D Revenue 5G R&D Revenue
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(1) Crehan Research (2) Barclays ER (3) KEYS Company Presentation, Company Filings

800G Cycle Has Presents a Large Opportunity 

Ethernet Transceiver Sales(1) Ixia Sales Relative to Ethernet Upgrade Cycles(2)

$0 M

$400 M

$800 M

$1,200 M

$1,600 M

$2,000 M

2016 2018 2020 2022E 2024E 2026E

$0 M

$200 M

$400 M

$600 M

0 M

15 M

30 M

45 M

60 M

75 M

2007 2010 2013 2016 2019 2022E

▬ 10 G  ▬ 25 G  ▬ 40 G  ▬ 100 G  ▬ 200 G ▬ 400 G  ▬ 800 G  ▬ Ixia Sales

Keysight is Moving Up the Stack Across the Communications Ecosystem(3)
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Application 

Layer

Mobile 

Applications
Analytics Cloud

Security 

Services

Protocol 

Layer
Design 

Workflow

RAN 

Virtualization

Transport: 

400G

Core Network 

Visualization

Physical 

Layer mmWave
Massive 

MIMO   
Fiberization

Traffic 

Capacity

Keysight 

Protocol 

Software 

M&A
Device design and network 

testing solutions

Ability to emulate complex 

networks in lab environment

2015 ; Wireless Solution 2017 ; Wireline Solution 2019 ; Wireless Solution

Ability to verify network 

environment on O-RAN interface

Wireline Infrastructure – Opportunity for Ecosystem-Wide Solutions
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EISG - Automotive

(1) Car and Driver, Deloitte (2) Barclays Research Estimates (3) 9-13-21 Citi Global Technology Conference, Coltura

0%

10%

20%

30%

40%

50%

2000 2010 2020 2030E

Global Electric Vehicle Forecast(2)Electronics as a % of New Vehicle Costs(1)

The Electric Vehicle Opportunity(3) The Autonomous Vehicle Opportunity(3)

Electrical Components Increasing in New Vehicles With Electrical Vehicles Growing Significantly

0%

25%

50%

75%

100%

2018 2020 2025E 2030E 2040E

Gas Mild Hybrid Plug-In Hybrid EV Battery EV Fuel Cell EV

“The internal combustion engine was a mechanical engineering device, so we’ve very much served the auto industry around the 

edges. But if you think about the direction the industry is heading, it’s wholesale electrical engineering problems”

Keysight tools can test this in a lab 

environment

Safe connections between car and 

charging station

Keysight’s power testing tools 

assist R&D

Better batteries to cure range 

anxiety

Problems Solutions

Mean Range: 

275 miles

2028 Target: 

400 miles 

Problem

Inter-car 

communication using 

multiple standards

Solution

Keysight 

communications 

testing tools 
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Valuation
Industrials and Energy Committee – Keysight pitch
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Valuation

(1) InE Model

Walk Down and Sensitivity Revenue Drivers

Margins

Wireless revenue driven by an attach rate to Arista 

Networks and Juniper, with 6G accelerating growth in 

2026

Wireline revenue driven by an attach rate to Nokia 

and Qualcomm. 400G deployment, 800G/1.6T R&D, 

and further visibility needs are major drivers

Semiconductors driven by attach rate to TSMC, Auto 

driven by light vehicle sales projections and increasing 

content per car

A&D driven by attach rate to RDT&E budget line 

projections and greater capture. General electronics 

grown at GDP+ rate

Gross Margins

Increases as shift to software and further differentiated products allow for 

pricing power 

SGA

Expansion of 50-75 basis points per anum from operating leverage as 

Keysight’s business continues to scale

R&D

Research and Development costs held constant at 16% of revenue as 

mandated by management to stay ahead of competitors

Incremental Margins

Model implies 40-42% incremental margins over projection period as a result 

from the shift to software and operating leverage

Unlevered DCF

Discount Rate 10.0%

LTGR 3.0%

PV of FCF 16,992    

TV 26,023    

Enterprise Value 43,014    

Cash (+) 1,847     

Debt (-) 1,792     

NCI (-) -           

Equity Value 43,069    

DSO 179        

Value $240.91

Price $153.78

P/V 0.64       

Upside 57%

Discount Rate vs LTGR CAGRs

##### 9.0% 9.5% 10.0% 10.5% 11.0%

4.0% $324 $293 $267 $245 $226

3.5% $303 $276 $253 $233 $216

3.0% $285 $261 $241 $223 $208

2.5% $270 $249 $231 $215 $201

2.0% $257 $238 $221 $207 $194
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Appendix
Industrials and Energy Committee
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Variance From Street

(1) InE Model, Visible Alpha Consensus

Top Line Variance by Segment

Margins

$0.0 B

$0.5 B

$1.0 B

$1.5 B

4Q22 2Q23 4Q23 2Q24 4Q24 FY23

Aerospace, Defense, & Government(1) Commercial Communications Group(1) Electronic Solutions Group(1)

$0.0 B

$1.0 B

$2.0 B

$3.0 B

$4.0 B

4Q22 2Q23 4Q23 2Q24 4Q24 FY23

Model Street

$0.0 B

$1.0 B

$2.0 B

$3.0 B

4Q22 2Q23 4Q23 2Q24 4Q24 FY23

10.0%

20.0%

30.0%

40.0%

50.0%

2023 2024 2025 2026 2027 2028 2029 2030

Model Street

14.5%

15.0%

15.5%

16.0%

16.5%

17.0%

4Q22 2Q23 4Q23 2Q24 4Q24 FY23

Model Street

R&D as a % of Revenue(1) Incremental Margins(1)
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Variable Pay and Employees

(1) Visible Alpha (2) 2020 Investor Day Keysight

Variable Pay Helps Protect Against Downturns(1)

0.0%

1.0%

2.0%

3.0%

0

40

80

120

160

2014 2015 2016 2017 2018 2019 2020 2021 2022

Share based compensation % of Revenue

High Performance Culture at All Levels is a Competitive Advantage(2)

CEO Executive Officers Senior Managers Employees

Base Salary (fixed) Annual Incentives at Target Long-term Incentives at Target
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CSG – Aerospace, Defense, Government

(1) DoD Reports by Year (2) Mordor Intelligence

$0 B

$50 B

$100 B

$150 B

$200 B

2014 2016 2018 2020 2022 2024E 2026E 2028E 2030E 2032E

RDT&E Budget(1)

North Atlantic Treaty Organization Budgets

$0 B

$400 B

$800 B

$1,200 B
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2017 2018 2019 2020 2021 2022E 2023E 2024E 2025E
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5G Energy Efficiency 

(1) Ericsson (2) Ericsson blog (3) Ericsson blog (4) Adapted from Ericsson data

….Meaning 5G Base Stations Transmit Data Efficiently(2)

5G NR 3GPP Standards Introduces Efficiencies(1)…

…That Were Not Possible Under the 4G Standard

Antennas Can Remain Dormant During Slow Periods(3) ~30x Increase in GB Transmission per kWh in 5G Antennas(3)

”…the 4G LTE standard mandates that a large amount of 

synchronization signals, reference signals, and system 

information should always be transmitted over the entire 

bandwidth”(2)

“…energy-saving periods are 100-800 times longer than they 

are under the 4G standard”(3)

100 W

300 W

500 W

700 W

900 W

Typical 4G Optimized 5G

0 GB/kWh

1,000 GB/kWh

2,000 GB/kWh

3,000 GB/kWh

4,000 GB/kWh

5,000 GB/kWh

6,000 GB/kWh

2T2R 4T4R 32T32R 64T64R

4G 5G

Extended Dormant Periods Allows 5G Antennas to Save Power
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5G is ESG

(1) Ericsson blog (2) Forbes Technology Council (3) Keysight Press Release [2021] (4) GSMA Press Release

5G is ESG

Keysight’s Emission Commitments

Energy Consumption by Antenna Type(1) IoT Optimizes Energy Consumption in Factories of the Future

•

•

•

Industry Net-Zero Commitment

0 Wh/GB

2 Wh/GB

4 Wh/GB

6 Wh/GB

2T2R 4T4R 32T32R 64T64R

“Because meeting ESG criteria is a priority, gathered data is 

used to perfect existing processes and devise new ones as 

requirements change”(2)

“The industry has made a commitment to reach net zero by 

2050 at the latest”(4)

100% Renewable Energy by 2040(3) Telecom Operators Have Ambitious Emissions Goals

0%

20%

40%

60%

80%

100%

2030 2040

energy reduction renewable energy (% of mix)Energy Reduction Renewable Energy (% of Mix)
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Services Revenue

(1) Barclays Equity Research

From Free Service to EBIT Contribution(1)

Included Warranty Program KeysightCare Model

1.4%

1.9%

2.4%

2.9%

3.4%

$0

$200

$400

$600

$800

2014 2015 2016 2017 2018 2019 2020 2021 2022

Service Sales Attach Rate

• Service Included

• Ran at Break Even
• Buy 1,3,5 Year Programs

• Similar margins to other 

segments
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Management’s Conservatism and their Ability to Meet Goals

(1) 2020 Investor Presentation, Management Comments, InE Model

Continued Raising of Expectations(1)

Core 

Revenue 

Growth

Operating 

Margin

EPS 

Growth

2015 Investor Day 2018 Investor Day 2020 Investor Day 2022

Sustainable

4 - 6% CAGR

Sustainable

4% CAGR

Sustainable

4 - 5% CAGR

17-18% 21% - 22% 

(by 2021)

26% - 27% 

(by 2023)

≥10% ≥10% ≥10%

Growing 

MSD to LDD

25% (‘22)

27% (‘23)

Growing 

MSD to LDD
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R&D Spending is How Keysight Remains Dominant

(1) Company Filings, InE Model

Nominal R&D Spend as a % of Revenue(1)
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10%
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Quantum Computing – A Call Option Not Included in Our Model

(1) Tegus

“Quantum computing is an area that could represent a 
substantial opportunity for Keysight, and the 
technology does not need to become commercially 
viable for them to benefit as they will receive growth 
from the R&D stages. The manufacturing costs for 
quantum are negligible to the cost that has to be spent 
on testing, as this is over 80% of the cost. The VP of 
Engineering at SeeQC gives an example of how large 
this opportunity is by explaining that for a 4,000-qubit 
system, the overall construction cost would be ~$14 
million with ~$11 million being testing costs. Although 
quantum may never reach commercial viability, if 
successful, the technology has the potential to upend 
entire industries through an exponential breakthrough 
in parallel computational power”(1)
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Model Information
Industrials and Energy Committee
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DCF
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Variance From Street – Top Line
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Variance From Street Continued
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Income Statement
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Aerospace and Defense Build
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Wireline Build
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Wireless Build
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EISG Overview Build



Culverhouse Investment Management Group – Industrials and Energy Committee 39

Semiconductor Build
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Automotive Build
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Share Repurchase Build
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Balance Sheet
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Historical Cash Flow Statement


