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Agilent Technologies is the worldwide leader 
in isolation solutions for industrial applications

Introduction 

In an industrial environment where 
high voltages, magnetic fi elds 
and noise are commonly present, 
reliability is critical to avoid downtime 
and ensure data accuracy. In this 
environment circuit designers use 
optocouplers to insulate high voltages 
and isolate unwanted signals. As the 
worldwide leader, Agilent delivers 
optocouplers that are designed 
and manufactured to meet the 
stringent requirements of industrial 
applications. Our optocouplers comply 
with worldwide regulatory standards, 
including IEC (International 
Electrotechnical Commission), UL 
(Underwriters Laboratories, Inc.), CSA 
(Canadian Standard Association) and 
the EN (European Union) approvals. 

Agilent high-speed CMOS 
optocouplers are commonly used in 
Industrial Fieldbus applications with 
speeds of up to 50MBd. The high 
linearity analog parts are suitable for 
systems that demand high accuracy, 
and our voltage detection parts detect 
and isolate interfaces. We also offer 
a lower speed family with speeds 
starting at 100kBd for industrial I/O 
modules, as well as integrated gate 
drivers and current sense devices 
which are well suitable for motor 
control applications.

A wide range of Agilent’s isolation 
products are available to suit the 
various industrial applications. 
Together with our high CMR 
performance, high maximum 
insulation voltage and industrial 
temperature range, you can not go 
wrong when choosing Agilent for your 
isolations needs. 

Solutions to your industrial isolation 
and insulation needs are now available 
in three primary levels, see fi gure 1 for 
a full view of industrial applications:

• Supervisory Level

• Control Level

 –  Discrete Serial Data Communication

 –  Current Loop Communication

 –  Industrial Universal Serial Bus

• Device Level

 –  Digital I/O Interface in PC & PLC

 –  AC/DC to Logic Interface

 –  Isolated Analog to Digital 
  Converter (ADC)

 –  IGBT/MOSFET Gate Drive 

 –  Motor Control Feedback

 –  IPM Gate Driver Interface

Figure 1: Three Primary Levels of  an industrial applications
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Supervisory Level – Industrial 
Ethernet

Industrial networking requires a 
more robust and reliable standard 
compared to the offi ce LAN (Local 
Area Network). These networks 
need to endure the harsh, factory 
fl oor environment, while providing 
reliability, security, and data accuracy 
(see fi gure 2).  

In industrial Ethernet networks that 
use twisted pair cables, isolation is 
needed between end-devices and 
the network to protect devices from 
voltage surges and ground loop 
currents. Agilent’s high speed digital 
CMOS optocouplers, available at 
speeds of between 12MBd and 50MBd, 
can be used as an alternative to isolate 
transformers.

Control Level 

There are over 250 industrial networks 
today. Many of them employ small, 
proprietary protocols, although 
standards such as Profi bus and 
Devicenet dominate the segment. 
At the control level (see fi gure 1), 
communication between PLCs 
(Programmable Logic Controllers) 
and other PLCs; PLCs and HMIs 
(Human-Man Interface); and PLCs and 
SCADA (Supervisory Control and Data 
Acquisition), are very common.

Agilent’s Optocouplers are used widely 
in PLC applications for isolation, 
especially in a factory environment 
where noise and magnetic inference 
are always present. As illustrated in 

the PLC block diagram (fi gure 3), 
optocouplers can be used in Fieldbus 
modules, analog modules, digital 
modules, temperature controller 
modules, motor control modules 
and communication modules. 
From general purpose parts for 
multi-point discrete signals, to 
high speed CMOS parts for higher 
speed communications interfaces, 
to applications specifi c parts, users 
need features such as 4-20mA signal 
transmission. Agilent is able to provide 
isolation solutions for all these 
applications. 

Figure 2: Networking Architecture

Figure 3 – Programmable Automation Controller* block diagram
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Discrete Serial Data Communication 
Agilent’s digital optocouplers offer 
speeds from 100kBd to 10MBd/
15MBd (5V/3.3V). They are extremely 
important in serial digital data 
transmission and communications, 
such as RS-232, RS-422 and RS-485

The HCPL-063L (3.3V, dual channels, 
15MBd) and HCPL-0661 (5V, dual 
channels, 10MBd) provide isolation 
between bus transceivers and other 
digital logic with bus controllers 
(see fi gure 4).  Both parts meet serial 
data communication requirements 
such as noise elimination (due to 
high CMR functions) and low power 
consumption (due to low drive 
current) with high insulation voltage. 
Agilent digital optocouplers are also 
offered in DIP8 packages (HCPL-263L/
HCPL-4661). 

Current Loop Communication 
Today’s popular industrial-control 
applications, such as programmable 
logic controllers, factory process 
control, computer numeric control 
(CNC) and intelligent transmitters, 
require the use of 4-20mA current 
loops. This has become a well-
established part of the analog 
communications between the host 
computer and smart transmitters in a 
factory environment. For transmitting 
low-amplitude, low-frequency signals 
over a few hundred yards in a noisy 
industrial-control environment, 
current is preferred over voltage. This 
is because the current at any instant 
is constant over the entire length of 
the cable. Agilent’s HCPL-4100 and 
HCPL-4200 are designed to operate as 
a transmitter/receiver (see fi gure 5) in 
equipment using 20mA current loop. 
Optical coupling of the signal from 
the logic input to the 20mA current 
loops breaks ground loops and 
provides a very high immunity to 
common mode interference as well as 
high voltage insulation and galvanic 
isolation for safety protection. Both 
the HCPL-4100 and HCPL-4200 are 
compatible with LSTTL, TTL or CMOS 
logic interfaces. The internal shield 
allows a guaranteed min 1000V/µs 
common mode transient immunity. 
The HCPL-4100 provides 20 kBd data 
rate at 40 meters line length while 
the HCPL-4200 stretches up to 1400 
meters. Both are available in DIP8 
packages.

Figure 4 – Serial Bus Interface Isolation block diagram

Figure 5 – Current Loop Communication block diagram
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Industrial USB 
USB is intended to be used as a user 
friendly, hot plug and play bus for 
offi ce environment. Integration from 
the control center to the factory fl oor 
has seen USB extended to devices 
meant for data acquisition and control 
using serial, parallel, Ethernet and 
other communications standards 
(see fi gure 6). Due to the extension 
in length and the harsh industrial 
environment, optical isolation has 
to be used to prevent ground loops, 
spikes and surges. In this application, 
Agilent small platform, S08 package, 
high speed digital CMOS optocouplers 
can be used to provide the necessary 
safety insurance to achieve the highest 
safety standards and reliability. 

Device Level – Smart Sensor and 
Smart Variable Speed Drive (VSD)

As industrial networking continues to 
evolve, we will see many signifi cant 
improvements made at the device 
level.  Data from the factory fl oor 
can be accessed almost instantly 
(determinism) at the main control 
center with just a touch of a button. 
Communications can be achieved with 
optional hardware, a Fieldbus option 
card mounted onto the end devices 
(e.g. VSD, or Temperature Controller). 
With this setup, the end devices can 
connect to the bus systems where data 
can then be transferred to and from 
the control center (see fi gure 7).

Agilent’s optocouplers are used to 
protect the devices from high voltage 
in the bus line. The parts used are 
usually high-speed CMOS digital 
optocouplers for the option cards and 
gate drivers and current sensors for 
the VSD.

Figure 6 – Industrial Universal Serial Bus block diagram

Figure 7 - Variable Speed Drive with Network Card block diagram
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Digital I/O Interface in PC & PLC 
Agilent offers a wide range of low 
speed photo-IC 100kBd optocouplers 
used in general purpose digital input/
output signal isolation. The HCPL-
0731 and HCPL-4731 are dual channel 
optocouplers that have a very low 
drive current.  These optocouplers are 
designed into multi point I/O modules 
for PLCs or PCs (see fi gure 8).

AC/DC to Logic Interface 
The use of electronic logic circuitry 
in most applications outside of a 
controlled environment can cause 
problems and hazards involved in 
interfacing between the logic function 
and the control function. These issues 
have always been particularly evident 
in the fi eld of industrial control where 
the electrically ‘noisy’ environment 
produced by motors, power lines, 
lightning and other sources of 
interference may mask the desired 
signals, and some in cases even result 
in the destruction of the logic control 
system. Agilent HCPL-0370/3700/3760 
(see fi gure 9) are developed to address 
this logic interface problem. They 
are highly integrated AC/DC logic 
interface devices incorporating ease of 
design, low external component count, 
better predictability and reliability. 
These optocouplers incorporate 
AC/DC inputs for fl exibility of input 
monitoring signals. The low input 
current version HCPL-3760 offers 
excellent operating effi ciency, as the 
LED provides high light output at 
lower drive current. In addition, the 
hysteresis buffer provides threshold 
sensing which permits control of 
threshold levels over a wider range of 
input voltages with a single external 
resistor. DIP 8 and SO8 packages are 
available.

Figure 8. Digital I/O Module in Programmable Logic Controller (PLC) or Industrial PC

Figure 9. Industrial Monitoring Control block diagram

MPU Controller Unit

Peripheral Interface Adaptor (PIA)

D
at

a

D
at

a

D
at

a

Servo
Motor 
10 Vdc

Limit
Switch

115/220
VAC

AC
Input

DC
Input

Power 
Supply

Thermocoupler

AC Line
Monitoring

115/220
VAC

Optocouplers
HCPL-0370/3700/3760

  Output

  Input

I/O Module

100 kBd Darlington Transistor 
Output Optocouplers 

HCPL-0731
HCPL-4731

Lo
gi

c 
C

ir
cu

it

Controller
PLC / PC



7www.agilent.com/view/optocouplers

Agilent Isolation Products for Industrial Applications

Isolated ADC 
Analog signals detected from sensors 
which measure temperature, pressure 
and weight are converted to digital 
data and transmitted to a controller. 
Agilent’s high speed digital CMOS 
parts, the HCPL-0720/0721/0723 are 
recommended for this application. The 
optocouplers are connected between 
the ADC chip and the microprocessor 
(see fi gure 10). They break ground 
current loops and eliminate noise 
from differences in ground potential. 
This is usually critical in high speed 
and high accuracy analog to digital 
data conversion. Agilent’s wide 
range of high-speed optocouplers are 
applicable to both serial and parallel 
A/D converted data streams.

IGBT/MOSFET Gate Drive
IGBT/MOSFET power devices in 
power conversion stages switch 
high voltage/current in equipment 
such as switching power supplies, 
uninterrupted power supplies, and 
motor inverters. Agilent’s gate drive 
optocouplers, such as the HCPL-
316J, provide isolation for direct 
drive power devices, and isolate low 
voltage control system’s MCU/PWM 
controllers and high voltage power 
devices (see fi gure 11). It also features 
high insulation voltage, high CMR, 
minimum peak output current up to 
2A, the fastest switching available, 
and IGBT desaturation detection and 
fault status feedback. These integrated 
drivers eliminate extra circuitry, 
resulting in reduced board space and 
lower costs to the user.

Figure 10 – Parallel A/D Conversion Isolation block diagram

Figure 11 – 3-Phase Motor block diagram

+ 

+

M

+ -

+          -

V CC

V CC

R

S

T

Voltage
Detection

Current
Sense

ASIC

MCU

Encoder
er

Sequence
Input/Output

Reference Interface

-

-

Digital I/O
Module Isolation Serial Digital Interface

Voltage
Sense V CC

Brake

Temperature
and Position
Sensing

Gate Drive Optocoupler 

HCPL-316J
HCPL-3120

Isolation Amplifier
HCPL-7860, HCPL-788J
HCPL-7800A, HCPL-7510

High Linearity
Optocoupler
HCNR200
HCNR201

Isolation 
Amplifier
HCPL-7840
HCPL-7510

Digital Interface IC
 HCPL-0872

-

-

+

+

Serial 1
MSPS
ADC

Sensor Microprocessor

Serial Data

Serial Clock

AMP

High Speed CMOS Optocoupler

HCPL-0723

SP
I p

or
t



Motor Control Feedback
The most common circuit for driving 
a motor is, as shown in fi gure 11, 
an inverter.  A typical inverter takes 
power from a high-voltage dc line, 
then rapidly switches on and off to 
approximate a smooth sinusoidal 
ac voltage appropriate for driving 
an electric motor.  The six basic 
applications in motor control inverter 
systems that use optical isolation 
technology are the power switch, 
voltage sensor, current sensor, 
temperature feedback, position 
sensing and data communication 
circuits.

Advanced motor drivers like inverter 
or servo motor apply close loop/vector 
control technology through phase 
current feedback, Agilent isolated 
amplifi er (HCPL-7800A) and isolated 
modulator (HCPL-7860) are the de 
facto current sensing devices. They 
provide high linearity and resolution 
across the industrial operation 
temperature range. They are also 
optimized for general current and 
voltage sensing.

The HCNR200/201 can be used to 
isolate analog sensing signals in the 
motor temperature and position 
feedback loop, requiring excellent 
signal stability, high linearity and 
bandwidth. The HCNR200/201 is very 
fl exible and capable of operating 
in many different modes, including 
unipolar/bipolar. The high accuracy 
and wide dynamic range of the 
temperature and position circuit is 
achieved by using a low cost precision 
op-amp that interfaces to the micro-
controller. Both devices have a 
non-linearity of 0.01%, transfer gain 
of ±15% and ±5% respectively, and 
are available in DIP8/SMD Gullwing 
packages.  

IPM Gate Driver Interface
Intelligent Power Modules (IPMs) 
integrates gate drive circuits with 
IGBT power devices. Agilent’s 1MBd 
logic optocouplers (the HCNW4506; 
HCPL-4506; HCPL-0466) are extremely 
important in providing isolation 
between MCU/PWM controllers and 
IPMs (see fi gure 12). The 1MBd logic 
optocouplers are designed with low 
drive current at high Common Mode 
Rejection (CMR) capabilities. They 
also have high insulation voltage 
(3750/5000V),  a wide operating 
temperature range (-40 to 100° C), 
and a wide supply voltage range (4.5 
to 30V) which meets IPM industrial 
requirements.

Figure 12 – IPM based Inverter block diagram
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For product information and a complete list of distributors, 
please go to our web site.

For technical assistance call:

Americas/Canada: +1 (800) 235-0312 or 
(916) 788-6763

Europe: +49 (0) 6441 92460

China: 10800 650 0017 

Hong Kong: (+65) 6756 2394

India, Australia, New Zealand: (+65) 6755 1939

Japan: (+81 3) 3335-8152(Domestic/International), or 
0120-61-1280 (Domestic Only)

Korea: (+65) 6755 1989

Malaysia, Singapore: (+65) 6755 2044

Taiwan: (+65) 6755 1843

Data subject to change.

Copyright © 2005 Agilent Technologies, Inc.
April 29, 2005
5989-2963EN

www.agilent.com
www.agilent.com/view/optocouplers



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.2
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
    /Agilent-Bold
    /Agilent-BoldItalic
    /Agilent-Italic
    /Agilent-Regular
    /AgilentCond-Bold
    /AgilentCond-BoldItalic
    /AgilentCond-Italic
    /AgilentCond-Light
    /AgilentCond-LightItalic
    /AgilentCond-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


