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ADI Energy meter Positioning
Energy market – Our Offers
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ADI Offers a Range of IC Architectures for Energy Monitoring

single-phase and polyphase
Highest 

Integration

Highest 

System

Differentiation Isolated ADC

AD converter

Isolation

Analog Front-End

AD converter

Metrology engine

Isolated Meter Chipset

AD conveter

Isolation

Metrology engine

System-on-Chip

AD conveter

Metrology engine

System MCU

ADE7912

ADE7913

ADE9000

ADE9078

ADE7880

ADE78xx

ADE7953

ADE9153

ADE7932

ADE7933

ADE7978

ADE7903

ADE7923

ADE5169

ADE7169

Innovation and Choice

Easy to Design:

– Reduces processing requirements, enabling the use of a lower cost MCU

– Integrated MCU core, and all necessary peripherals, with field proven metering front end

– Direct and flexible sensor interface without external gain amplifiers. Greater system control with minimized 

current consumption in battery mode

3-Phase

1-Phase



ADI Energy meter Positioning
Energy market – Our strenghts
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Value of ADE products

Proven Technology : high quality, reliability and performances

– Quality: low ppm failure rate that reflects the stability and high quality of the manufacturing process over time

• System-level validation: Accuracy, Electrical fast transient (EFT), Electro-static discharge (ESD), Radiated emission 

– Reliability: over 60 years in the field

– Performances: Σ-Δ ADCs provide excellent performance with an error of less than 0.1% over an extended 

current dynamic range

Dedicated team of application engineers provide:

– Design consulting and application troubleshooting support

– IC evaluation platforms  

• Reference designs for utility metering customers

• Arduino module for not utility customers

– Industry-leading product collateral (datasheets, application notes, technical articles and best 
practices)

ADI Helps Meter Customers Achieve Manufacturing Release and Maintain 

High-Volume Production for Years



Understanding the Core technology
System Overview – Energy and Electric Meter (top view)

Metering AFE: Expanded Features

• Embedded DSP core with targeted metering & power 

quality features

• High performance ΣΔ ADCs

• Advanced calculations including harmonic analysis. 

Fully Isolated Metering ADCs: Enable Shunt Meters

• 5kV Isolation with embedded iCoupler technology. 

• Digital IC performing high end metering calculations. 

• Immunity to magnetic tampering.  

mSure Technology in Measurement IC’s

• Real-time accuracy monitoring for meters in field 

operation over the deployment life, including the sensor 

• Advanced tamper detection

• Auto-calibration

• Data-mining and analytics for meter populations 
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Analog Front-End + Metrology Engine

Display 

monitor
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Understanding the Core technology
Critical specifications 

5. REQUIRED MEASUREMENT

► RMS MEASUREMENTS

► POWER AND ENERGY

 Total (fundamental + harmonics) active power/energy on all 

phases  

 Fundamental reactive power/energy on all phases 

 Apparent power/energy on all phases 

► AC BEHAVIOUR

 Harmonic rms, powers, THD, etc

► POWER QUALITY MEASUREMENTS 
 Peak values of phase currents and voltages 

 Overvoltage, overcurrent 

 Sag/Swell detection 

 Zero crossing (ZX) detection and related measurements (period, 

ZX timeout) 

 TAMPER PROTECTION
Important issue!

1. SYSTEM LEVEL

- One-Phase

- Three-Phase

4. ACCURACY

► % over the FS 

► Ground

► Temperature range

► Required standard
220 V
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3. CURRENT SENSOR SELECTION

- Current Transformer

- Shunt Resistance

- Rogowski coil

** Voltage divider

LOAD

2. FONDAMENTAL 

FREQUENCY

[45:70]Hz
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Applications
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Application target (1/3)

Utility Metering

Data Centre  & Equipment Monitoring

Single Phase Metering:  ADE7953

Diagnostics &  Tamper Detection

3 Phase Metering:   New ADE9078 AFE 

and Isolated Shunt Current Sensing ADC

iCoupler®  Isolated 

Communications and Power
SWWG

Power Quality Solution in a chip 

(ADE9000 or many ADE7953)

Easy to use energy 

meteringSWWG

7

Power is the highest cost for a datacenter :

• Required up to 380VAC

• It is recommended that the voltage THD be less than 5% and each 

individual harmonic up to the 40th be under 3%

• Ideal solution monitors power consumption, power factor and current 

and voltage THD

Building infrastructures:

• Common measurements required: 

• High accuracy, Large dynamic 

• Watt, IRMS, VRMS, Power Factor 

• Support:

• Tamper detection

• Calibration definition

• Real-time accuracy monitoring

• Compensation and auto-correction
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Application target (2/3)

Renewable Generation and Storage

EV Charging Systems 

High Density & High Voltage Power Conversion:  

Mixed Signal Controller 

iCoupler®  Gate Drivers and Current Sensors

SWWG

iCoupler®  Isolation (Data, Power, Comms)

Energy metering: ADE9000, ADE9078

Precision Op-Amps / Refs

Power Conversion Systems:

iCoupler®  Gate Drivers 

Mixed Signal Controller “Tesla”

Energy metering: ADE9000, ADE9078

SWWG

iCoupler®  Portfolio

Precision Op-Amps / Refs

8

Improving renewable generation system 

integration:

 99% performance efficiency increase 

 50% size and weight reduction

Advanced diagnostics and analytics for grid 

infrastructure and asset health
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Application target (3/3)

Machine Health

Diagnostic Levels / Prognostics for Failure detection:  

• Local modelling machine

• Machine learning

SWWG
ADXL for vibration and velocity detection

ADE9000 for power quality monitor

9

Consumer applications

Load monitoring

SWWG
ADE7953

ADE7816

Monitoring energy consumption of individual or multiple loads like freezers in a supermarket, motors, etc

• Many single phases

• Required Watt, RMS, and PF

© 2021 Analog Devices, Inc. All rights reserved. 



Our Products

10 © 2021 Analog Devices, Inc. All rights reserved. 



ADI Energy meter Product
Our History 
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ADE7880

3-Phase 

AFE

Harmonic 

Analysis

ADE7854

ADE7858

ADE7868

ADE7878

Highest   

Performance

3-Phase

AFEs

ADE7953

Highest 

Performance

1-Phase

AFE
ADE7169

ADE5169

Integrated

1-Phase 

SOCs
ADE7755

Integrated

1-Phase

AFE

ADE7758

Integrated

3-Phase 

AFE
ADE7757A

Integrated

1-Phase

AFE

ADE79xx

ADE7978

Isolated 

Meter 

Chipset

ADE9000

ADE9078

3-Phase

Power 

Quality 

AFE

ADE9153

mSure

(Single-

Phase)

전기요금
측정기

가로등
제어기

3상
모터제어
공장제어

단상
전력량계

대기전력차단기

Data 

Center 

Power 

Monitor

3상전력량계 단상전력량계



Part Selection (1/2)
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Metering opportunity

phases
3PH 1PH

#channels
>2 channels 2channel

1channel

ADE7816

option: 3ph parts

Can measure 3 

single phase circuits 

or branches

ADE9000

ADE9078

ADE78xx

ADE7953

Option 3ph parts

Use 2 phases for poly 

or split phase.

ADE7953

Pulse energy only Comms for more data

ADE7755

ADE7757

Cheapest option

ADE9153A

Self calibration



Part Selection (2/2)

13 © 2021 Analog Devices, Inc. All rights reserved. 

ADE7978/ADE7933

ADE7913 (ADC)

3PH

feature
Onboard harmonic engine

ADE7880

Shunt

a

sensor
Magnetic Sensors

ADE7978/ADE7933

ADE7913 (ADC)

101db SNR

Waveform buffer

Class 0.2

74db SNR

ADE7878 Series

ADE9000

PQ

ADE9078

Power quality Non-Power Quality

ADC



POWER QUALITY ANALYSIS
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Features and Specifications

ADE9078
High Performance, Polyphase Energy Metering Analog Front End 

► Advanced metrology feature set 

 Total W, var, VA, Watt-hr, VAR-hr, and VA-hr, IRMS, VRMS 

 Fundamental VAR and VAR-hr

 Supports active energy standards: IEC 62053-21, IEC 62053-22; 

EN50470-3; OIML R46; ANSI C12.20 

 Supports reactive energy standards: IEC 62053-23, IEC 62053-

24

 64 points/cycle waveform buffer for external analysis

► High performance analog (101 dB SNR)

 Watt: 0.1% error at 5000:1; 0.2% error at 10000:1

 Max channel drift (ADC and internal reference and PGA): 

±25 ppm/°C

► Flexible sensor interface

 Multipoint CT phase/gain compensation

 Digital integrators for Rogowski coils

► 10 MHz high speed SPI

► Low power: 10 mA

► Temperature range: –40°C to +85°C

15

ADE7878A metrology features: W, W-hr, IRMS, VRMS, VA, VA-hr, total VAR, total 

VAR-hr, fundamental VAR, fundamental VAR-hr, phase angles (V, I)
© 2021 Analog Devices, Inc. All rights reserved.
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B

C

Neutral

Waveform Buffer

16KSPS, 4KSPS 

Sample



Features and Specifications

ADE9000
High Performance Polyphase Energy Metering Analog Front End

► Advanced metrology and power quality feature set 

 Support for all ADE9078 measurements

 Enable implementation of EN 61000-4-30 Class S

 Vrms½  , Irms½  r.m.s voltage refreshed each half cycle

 10/12 cycle rms

 Dip, swell monitors 

 Waveform buffer holds 128 points/cycle for external analysis 

► High performance analog (101 dB SNR)

 Watt: 0.1% error at 5000:1; 0.2% error at 10000:1

 Class 1, Class 0.5, and Class 0.2 energy meters

 Voltage reference: ±25 ppm/°C maximum drift

► Flexible sensor interface

 Multipoint CT phase/gain compensation

 Rogowski coil support

► 20 MHz high speed SPI

► Industrial standard IEC 61000-4-30 Class S 

► Low power: 15 mA

► Temperature range: –40°C to +85°C

16 © 2021 Analog Devices, Inc. All rights reserved.

Potential Applications 
Smart Grid, Smart Buildings, Data Centers, Machine-health, Industrial IoT

A

B

C

Neutral

Waveform Buffer

32KSPS, 8KSPS 

Sample



Comparison Table
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Product Features
ADE9000

Power quality

ADE9078

Utility Metering
ADE7880

Measurement 

Parameters

ADE7880 parameters**,

Total VAR, Total VAR-hr

Fundamental VA, Fundamental VA-hr, 

1/2 cycle RMS , 10/12 cycle RMS, 

3.2kHz BW

ADE7880 parameters**,

Total VAR, Total VAR-hr

Fundamental VA, Fundamental VA-hr, 

1.6kHz BW

ADE7880 parameters**

Harmonic Engine

Waveform analysis

On-chip buffer stores wave samples. 

32ksps, 8ksps(133points) or 128 points 

per cycle

On-chip buffer stores wave samples. 

16ksps, 4ksps or 64 points per cycle
SPI master outputs ADC samples

Watt accuracy 0.2% error at 10000:1 0.2% error at 10000:1 0.2% error at 5000:1

SNR
101dB

7 ADC channels

101dB 

7 ADC channels

72dB 

7 ADC channels

Max System Temp. Drift ±25 ppm / °C ±25 ppm / °C ±50 ppm / °C

Power consumption 

(Typ)
15mA 10.5mA 25mA

Temperature Range -40C to +85C -40C to +85C -40C to +105C 

Package Type 40-lead LFCSP 40-lead LFCSP 40-lead LFCSP



ADE9000
first IC with this new approach

► ADE9000 – new 3Ph Energy and Power Quality 

Monitoring IC

► Isolation Barrier

► Data sheet, TRM on web

► Eval board available:

 Utility meter ref design

 Arduino module (a low cost power quality monitor)

18



Evaluation Board Support

- ADE7953 (Single Phase)

- ADE9000 (Poly Phase)

- Windows GUI
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Evaluation Board (1+3 : ADE7953 + ADE9000)  Integration Board
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ADE7953 ADE9000

MCU

PC

(Windows GUI)

단상입력 3상입력

Pulse

Output
Pulse

Output

Isolated

RS-485

Isolated

CAN

isolator

SPI, IRQ



Evaluation Board (1+3 : ADE7953 + ADE9000)  Integration Board
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isolated RS-485

ADM2481

3-P Metering

ADE9000

isolated CAN

ADM3050E

1-P Metering

ADE7953

Current InputVoltage Input

USB
CAN485



Windows GUI – ADE7953
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Measurement

Calibration

Pulse Output

SAG / SWELL 

RS-485 / CAN



Windows GUI – ADE9000

23

Measurement SAG / SWELL / Wafeform Capture

Harmonic

Caliabration



SAG Event and Waveform Capture Function
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SAG 발생전

파형모습

SAG 발생후

파형모습



Harmonic Analysis
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(1)

원하는 Harmonic 

차수입력

(2)

Calculate

Button Click

(3)

실시간
Txt 파일생성

(4)

측정된 Harmonic

확인



Gain Calibration
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Before Calibration After Calibration

- Phase A, B, C : same input

- Input voltage : 220V

- Input current : 5A



Calibration Tool (Excel Sheet)
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What  We Supports ?
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통합보드무료대여 회로도제공및검토지원 Software 지원

단상 GUI 제공 3상 GUI 제공
Call Us.
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Thank you for your attention



Thank You For Watching!

Analog Devices Homepage : www.analog.com

Ask Questions on EngineerZone

https://ez.analog.com/

아나로그월드 (제품구매, 기술문의)

홈페이지 : www.awc.co.kr

E-Mail : marketing@awc.co.kr

Tel. 031-783-0599

Fax. 031-783-0598

경기도성남시분당구황새울로258번길 19, 7층 (수내동, 한원빌딩)

http://www.analog.com/
https://ez.analog.com/
http://www.awc.co.kr/
mailto:marketing@awc.co.kr

