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Industry-Leading Financial Profile 
with Scale, Scope, and Diversity
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Annual
Revenue

$12B2

21%
Automotive

16%
Communications

13%
Consumer

50%
Industrial1 ~75k2

Products

1. Industrial automation, healthcare, aerospace, instrumentation and measurement, and energy management.
2. Information as of end of fiscal year 2022

125k+2

customers 
across diverse markets 
and geographies

~80%2

of revenue derived from 
products that individually 
contribute 0.1% or less26%2

year-over-year 
revenue growth

$87B
market cap as of end of 
fiscal Q1 2023



Instrumentation segment snapshot
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4

RF/mmW Signal 
Chains

HS Mixed Signal
5G, 6G Signal generation

R&D and Field Deployed Measurement
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Bolt & Bullseye platforms

Precision with 
speed 

Key ADI Technologies

► Higher working voltages

and switching speeds

► New battery chemistries

► Increasing measurement 

throughput 

► Ever higher speeds and 

wider bandwidths

CHALLENGES

High efficiency instrumentation, 
High margin attach

Power

Bolt & Bullseye platforms

Precision with 
speed 

Edison & Everest Platforms

High Voltage & 
ISO

5G (low/mid/mmW) 
deployment, 6G research, 
Terabit optical links

COMS

Advanced digital twins – HIL
RF/mmW for ADAS test
Accelerating battery 
manufacturing

Automotive

Embedded Digital 
Control Loop

Embedded Digital 
Processing and Control



Technology focus area
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ADI RF & Microwave Technology Supports Full Signal Chain Sell  

Frequency 

Conversion & 

Tunable Filters

Frequency 

Generation
RF & Optical Power 

Detection

Switches,  

Attenuators & 

Beamformers

RF Sampling 

Wider Bandwidth 

(4000MHz IF)

Higher Sampling 

Rates (>10Gsps)

Optical

Higher Dynamic 

Range (140 dB)

Shorter Response 

Mixers

Ultra Wideband 

(67GHz+)

Lower Conversion 

Loss

Filters

Multi Octave (30MHz-

32GHz)

High Switch/Atten 

Frequency (70GHz+)

Lower Loss Switching 

(<1dB) & High-Power 

Handling (>80W) 

Wider Multi-Octave 

Operating  Bandwidths 

COMM’s Mkt. 

Beamforming from      

8 to 48 GHz 

Higher Frequency 

(95 GHz)

Wider Bandwidth

Higher Power

Integrated Switch & 

Amplifier Functions in 

Single Package (SIP)

RF Amplifiers

Clocks & 

Synthesizers

Low Jitter (<25 fs rms)

Higher Fundamental 

Frequency (26.5 GHz)

PLL

Low Jitter with High 

FOM (-234 dBc)

Higher Integration
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RF Architectures
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►Populate rest of signal chain with frequency appropriate amplifiers, 
switches, filters, mixers, PLL/VCO

►Add any desired features such as digital step attenuators
▪ Can be used for gain leveling and Automatic Gain Control (AGC)

Fill In Wideband RX Super Heterodyne Signal Chain
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RFIF

LO

RF IF

LO
ADC

2-3.5GHz

3.5-6GHz

8-10GHz

10-18GHz
2.7GSPS

18GHz

25-41GHz

Wideband pll PLL PLL

AD9208

HMC7950 HMC7950

HMC1106

HMC442

HMC1122

HMC1019A

HMC442

HMC8410

To FPGA

Ref clk

1.5-2.5GHz
22.5-23.5GHz

HMC8191

21GHz

HMC641AHMC641A

ADMV8818 (Includes 
Switches!)

ADMV8818
ADMV8432

MxN Image rejection – out of band energy 
creates products in mixer that fall in IF

IF rejection – energy at either IF frequency 
passing through and coupling directly into IF

Anti-Alias filter – filtering before 
ADC to prevent Nyquist folding

ADF4371 + HMC8342 
Freq Multiplier) ADF4371 ADF4356 

21-38 

HM329A



Precision Technology
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Industry Leading power Technologies
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Silent Switcher® 3

µ Modules

Ultralow Noise LDOs

nanoPower

LTSpice & tools



ADI products and 
solutions in RF 
instruments
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Communications Test Application Examples
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► Highly integrated for 5G, WiFi Test

► 5G Signaling Test; 5G call with DUT

► RF characteristics, protocol compliance

Wireless Communications Test
► Spectrum Analyzers, VNAs

► Signal Generators 

► Channel Emulators

► RF to mmWave measurements

High Speed Benchtop Equipment 

► Handheld Spectrum Analyzers, VNAs

► Field Deployed

► Low Power dissipation, small footprint 

Portable Testers Wired Communications Test
► Time domain, High Speed Data (PCIe, GbE)

► Datacenters, High Speed Computing 

► Oscilloscopes, Digitizers, Bit Error Rate Testers

► OTDR & Protocol Analyzers



Universal Wireless Tester --- Front End Signal Path
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ATT

ATT

ATT

Power 
Splitter

Power 
Splitter

ATT

RF OUT

RF COM1

RF COM2

TX1

RX1

TX2

RX2
HMC8411
0.01-10G
14.5dB

HMC8411

HMC637B

HMC637B
DC to 7.5G
15.5dB

HMC1118
DC to 13G

HMC1118

HMC1118

HMC1118

HMC1118

HMC1118

HMC1118

HMC1118

HMC1118 HMC1118

HMC1118 HMC1118

HMC1118 HMC1118

HMC1118 HMC1118

HMC1118 HMC1118

IN/OUT PORTS
To Internal PORTS

10dbm max



Rx

ATT

HMC1118
0.1-13 GHz

LNA

HMC8411
0.01-10G
14.5dB

Digital ATT

HMC629A
DC-10G
3~45dB

Power 
Detector

AD8318
1M-8G

HMC788A
DC-10G
14dB

ADF5610
57M~14.6G

ADF5610
57M~14.6G

HMC311
DC-6G
14.5dB

Digital ATT

HMC792A
DC to 6G
6bit 0.25dB

ADC

AD9689-2600 
2CH 2.6GS/s 14bit
SFDR: -78dBc@155MHz

AD6688 （No License Required）

HMC1118
0.1-13 GHz

HMC637B
DC-7.5G
P1dB 28dBm

Digital ATT

Power 
Detector

AD8318
1M-8G

ADC MCU

HMC788A
DC-10G
14dB

ADF5610
57M~14.6G

ADF4371
62.5M~32G

LNA

mmW

HMC1040
24~43.5 GHz
23dB

HMC774A
RF/LO: 7~40G

10M to 8G

HMC787A
RF/LO: 3~10G

HMC311
DC-6G
14.5dB

HMC557A
RF/LO: 2.5~7G

ADF5610
57M~14.6G

HMC557A
RF/LO: 2.5~7G

HMC787A
RF/LO: 3~10G

HMC311
DC-6G
14.5dB

ADF4371
62.5M~32G

mmW

HMC1131
24~35 GHz
22dB

HMC774A
RF/LO: 7~40G

Tx

HMC788A
DC-10G

HMC788A
DC-10G

ATT

ATT
I/Q

Demod

DAC

AD9174 
2CH 12.6GS/s 16bit
SFDR: -80dBc@500MHz

AD9173 （No License Required）

I/Q
Mod

LTC5588-1
0.2G to 6G

LTC5586
0.3G to 6G

ADF5610
57M~14.6G

ADF5610
57M~14.6G

HMC311
DC-6G
14.5dB

HMC311
DC-6G
14.5dB

HMC424
DC to 13G
6bit 0.5dBDigital ATT

HMC629A
DC-10G
3~45dB

HMC1118
0.1-13 GHz

10M to 8G

5G Universal Wireless Tester --- ADI 500M BW Sub 8GHz / mmW Signal Chain

10M~3G

3G~6G

6G~8G

14

LO:3G

LO:5G

0~3G 1G~1.5G
50M~550M

LO:950M

LO: adj

24G~40G 10M~8G

24G~35G 10M~8G



LO Design --- Strengths of DDS & PLL
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LO Design --- Limitations of DDS & PLL
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LO Design --- Hybrid for getting a high-Performance Clock
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Frequency Synthesizer：with DDS added
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1. Limited Fractional-N and Resolution.

2. Divider cause more noise, the fractional is worse.

3. This divider can be replaced by DDS.

The frequency resolution is improved.



High Performance Frequency Synthesizer：The 1st stage LO of RX
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Improved frequency resolution, and fast hopping.
Enhanced higher frequency band，

and harmonic and spur are suppressed.

Divider noise problem is resolved , it also can do 

down conversion and support higher frequency.

1. Lock time is based on loop bandwidth and VCO calibration speed.

2. It can save lock time if use manual VCO band config or use a stand alone VCO.

AD9912 
TW:48bit 1Gsps

HMC703 
8GHz，low P/N，Sweep

ADL5801
IF:1M~600M，RF:10M~6G

HMC787A 
RF/LO:3~10G



VNA solution
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► Wide Bandwidth and Small Solution Size
▪ 10MHz to 20GHz

▪ 7in x 6.5in board

► Fully functional for turnkey evaluation
▪ Plugs into Xlinx ZCU102 development board

▪ Complete software, firmware and GUI

► Programmable IF Filters and Amplifiers

► LO Frequency Multiplier and Divider
▪ 6GHz frequency synthesizer as local oscillator to measure 20GHz

► Offset Frequency Mixer and Divier
▪ RF and LO interfaces requires only a single high frequency source

8-Port VNA (Vector Network Analyzer)



ADL5960 and ADL5960 based VNA block diagram
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AD9269-40 AD9269-40

Fs= 31.25MHz

IF= 7.8125MHz

*: ADL5960 offset mode and internal LO doubler will be used.



RF source implementation

23

*: HMC8413 and ADL8107 second harmonic performance could be a concern.

Need to measure on Eva board. 

RF source port1

Port1 ADL5960 LO

Port2 ADL5960 LO

LFCW-8000+

5~8GHz

EP2RCW+

RF source port2

ADF4372

RF8P

AUXRF8P

LTC6433-15

LFCG-320+

LF~0.3GHz

AD9910 ADP-2-1+
LTC6433-15

HMC1118
EP2RCW+

HMC311SC70

HMC8413

HMC311SC70

HMC540S

HMC321A

LFCG-900+

0.575~0.85GHz

LFCG-575+

0.45~0.575GHz

LFCG-42+

0.3~0.45GHz

LFCG-92+

0.85~0.95GHz LFCG-1400+

0.95~1.4GHzLFCG-2250+

1.4~2.25GHz LFCG-3400+

2.25~3.4GHzLFCW-5000+

3.4~5GHz

HMC321A

RF16P

RF16N
LFCW-123+

8~12GHz

LFCV-1652+

12~16GHz

ADRF5020
ADL8107

ADRF5720

ADRF5021ADRF5021

HMC1118

HMC1118



Clock implementation
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AD9528

OUT0

10MHz Ext Ref

125MHz Ref to ADF4372

OUT1 1GHz Ref to AD9910

OUT2 31.25MHz Ref to FPGA

OUT3 31.25MHz Clock to port1 ADC

OUT4 31.25MHz Clock to port2 ADC

OUT5

OUT6

7.8125MHz Clock to port1 ADL5960 IF

7.8125MHz Clock to port2 ADL5960 IF



Thanks
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