NVE—

NVE CORPORATION

IsoLoop” Isolation Products
lllustrative Applications

e |Isolated RS-485/PROFIBUS
e |Isolated CAN Bus

e |solated ADCs and DACs

e |solated Serial Interfaces

e |solated Power Interfaces




Single-Chip RS-485/PROFIBUS | solated Transceivers
NVE offers the industry’s broadest line of single-chip
isolated RS-485 transceivers, including digital and
passive input versions, fractional-load versions, and
PROFIBUS-compliant versions. Termination resistors
can be added to maximize speed and transmission
length. Fail-safe resistors guarantee aknown state on a
terminated bus with no active transceivers. NVE
transceivers are available with data rates are up to
40 Mbps. Parts are available in 0.3" and 0.15" 16-pin
SOIC packages.

IsoLoop logic isolators can aso be used as part of

multi-chip designs to isolate signals using particular
non-isolated transceivers (see examples below).
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Single-Component RS-485 Receiver Using IL610

An 1L610 can be used as a smple isolated RS-485/RS-422
receiver. No externa resistors are required, and cabling is greatly
simplified by eliminating the need to power the input side of the
receiving board. The circuit is failsafe because the IL610 is
guaranteed to switch to the high state when the coil input current is
lessthan 500 PA. No current-limiting resistor is needed for asingle
receiver becauseit will draw less current than the driver maximum.
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There is adso no need for line termination resistors in most |[L610
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I solated Fractional Load RS-485 Using |L614
NVE offers a broad line of single-chip isolated
RS-485 transceivers, but the unique IL614 three-
channel isolator can also be used as part of a multi-
chip design with non-isolated transceivers. The
IL614 provides 2.5 kV gy isolation (1 minute) and
20 kV/us transient immunity. The IL614-3 isin a
narrow-body (0.15"-wide) package when board
space is critical.

GND,

line receiver applications below a data rate of about 10 Mbps
because the 1L610 coil resistance of approximately 70 Ohms is
close to the characteristic impedance of most cables.

A unique IL610 MSOP is available for space-critical boards.
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Isolated Controller Area Network
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High-Temperature | solated CAN Bus

Using IL712T

With a maximum operating temperature of 125°C
and no derating, the IL712T handles the harshest
CAN bus environments. The IL712T also
provides one-third to one-quarter the propagation
delay of the fastest optocouplers. In this circuit,
the SN74F02 provides fail-safe start-up.

% GND,

Notes:

C,.... is 16 pF ceramic

All other capacitors are 47 nF ceramic

Simple Isolated CAN Bus Using IL612

Low pulse width distortion is critical for CAN bus,
and IL600 Isolators are specified for just 3 ns typical
pulse width distortion. Their fail-safe output (logic
high output for zero coil current) ensures recessive
bus state on power-up with no additional circuitry.
The speed of IL600 isolators supports the maximum
CAN bus transfer speed of one megabit per second.
The IL612 provides 2500Vgys isolation
(one minute) and 20 kV/ps transient immunity.
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Isolated A/D and D/A Converters

IL261

Bridge Delta Sigma A/D Sampling A/D
Bias 5532 ADS8513
Bridge
Bias Delta Sigma A/D
CS%632 Isolati Isolation
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Single-Channel I solated SPI Delta-Sigma A/D Converter Using IL717 ! ! — :
This circuit illustrates a typical single-channel delta-sigma isolated ADC SPI v ; o D Out 5 < out
interface. The A/D islocated on the bridge with no signal conditioning electronics Channel n | gl
. . . . Iso SD Out T SD out 150 Busy 2 P11 | Busy 2
between the bridge sensor and the ADC. In this case, the IL717 is the best choice 150 SD In > Iso Data Clock 1| _g|_Data Clock
for isolation. It isolates the control bus from the microcontroller. The system clock 150 Data Clock < | < Data Clock Iso CS2 ¢ S2
is located on the isolated side of the system. Iso CS : : cs 50SDIn a2
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I solated Multi-Channel A/D Sampling With |L262s

Multi-Channel |solated Delta-Sigma A/D Converter Using IL261s A multl—ch_annel sampling system V\."th separate A/D cdlls,
This circuit illustrates multiple ADCs configured in a channel-to- The IL.262 is used to control the SPI I|r-1&s and.sgnd b.aCkADC
channel isolation configuration. The problem for designersis how to Bl.JSY commands to the hqst, alowing efficient interrupt-
control clock jitter and edge placement accuracy of the system clock driven sampl 'ng. The BQSY line may alsp be used as a Frame
for each ADC. The best solution is to use a single clock on the Synchronization signal in video applications.

system side and distribute this to each ADC. The IL261 adds afifth

channel to the IL717. Thisfifth channel is used to distribute asingle,

isolated clock to multiple ADCs. 'SO'ﬁgon
Sampling ADC Boundary
ADS7825 Digital Power ' Analog Power
Supply : Supply
. ) . Analog Ch 0 : Audio DAC
Multi-Channel Isolated Sampling A/D Converter Using 1L 261 - La6o.
The IL261 isideal for isolating multi-channel sampling ADCs. Isolated =~ Amegchl | e [reals PCM1681 )
channelsA0 and A1 control the analog channel being sampled, whilethe ~ Analog ch 2 Isolation Ms b il | s
three remaining 1/O lines on the IL261 isolate the SPI interface. Analog Ch 3 Boundary , , MD i IMD R
— ' I solated Audio DAC Using Two I L 260s scK I ISCK L
Serial Data Out | g, 11} p, | 150 SD Out Isolation ensures the best DAC performance by eliminating much of LRCK ’“" LLRCK | o
RIC @i g2 ReadlCo the digital noise that tends to find its way onto the analog output. The ' ‘
DataClock | g {1 «g-|!s0DataClock unique five-channel IL260 isolator series alows ten channels of BCK > [ip | tBcK s
ChamelA0 | g{ij—g-soch a0 isolation with just two narrow-body or wide-body ICs. DATAL > IDATAL (RS
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Isolated Serial Interfaces
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RS-422 Receiver Using IL610

An IL610 can be used as a simple isolated RS-422 receiver.
Cabling is greatly ssimplified by eliminating the need to power
the input side of the receiving board. A similar circuit can be

IL610 o
bole oz P used for RS-485 networks. The IL610 provides 2500 Vgys
2 y R ZE 4‘ . . isolation (one minute), and 20 kV/ps transient immunity. The
QE‘ ls | IL610-1 is a unique MSOP isolator for space-critical boards.
GND, Nl():t:: is application specific GND,
All other capacitors are 47 nF ceramic
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I solation of 12C Nodes Using IL612A L % = g o
This circuit provides bidirectional isolation of 12C- 1 T L ’V L_s_ £
bus signals. 4 S _JK— 3 m750R
— 2 2 6
% P82B9Y6 _"_612A 5
i GND, GND,
N(();f: C2, and C3 are 47nF ceramic
Resistor values change for 3V operation
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= o 4| 4 221 Riour a IL712s provide 2500 Vgys isolation (one
1 1 minute) and 30 kV/ps typical common-
ars N m o , mode transient immunity. The IL712-1 is a
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C,oox 1S @pplication specific
All other capacitors are 47 nF ceramic

I solated Power Control Using IL610s

The fail-safe output (logic high output for zero
coil current) of 1L610 Isolators ensures the
power FETswill be off on power-up. The IL610
inputs can be configured for inverting or non-
inverting operation (see the IL600 Product Data
Sheet). 1L600-Series Isolators provide
2500 Vzys isolation (one minute), and
20 kV/us transient immunity.
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Isolated Power Interfaces

Multi-channel Isolated Alarm Monitor Using IL610As
IL600A-Series Isolators' open-drain outputs can be wire-OR
connected. Inputs can be configured for inverting or non-inverting
operation, and a very wide input voltage range is possible. This
illustrative circuit using IL610As to provide a fail-safe output
(logic high output for zero coil current), 2500 V gy isolation, and
20 kV/us transient immunity. Typical logic output sink current is
10 mA for each isolator. Unlike optocouplers, 1solL oop Isolators do
not degrade over time and have unlimited life.
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All other capacitors are 47 nF ceramic

600 V max.
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10 vde mosFeTz | X7 )© —  Synchronous Retification

s o 5 < s A typical primary-si dgz controller usas.aILSll,
HJ_ H—i IL611 or IL711 isolator to drive the
MOSFET3 synchronous rectification signals from primary
g MOsFEM G side to secondary side. IsoLoop pulse-width
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distortion as low as 0.3 ns typical minimizes
MOSFET dead time and maximizes system
efficiency. Ultra-small isolator packages
(including two-channel MSOP-8s), alow the
designer to squeeze more into less board area.
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Visit www.| soL oop.com

NVE's Website has more illustrative IsoL oop Isolator applications. NV E customers are constantly finding new,
innovative applications for these remarkable devices.

About NVE
An SO 9001 Certified Company

NV E Corporation manufactures innovative products based on unique spintronic Giant Magnetoresistive
(GMR) technology. Products include Magnetic Field Sensors, Magnetic Field Gradient Sensors
(Gradiometers), Digital Magnetic Field Sensors, Digital Signal Isolators, and Isolated Bus Transceivers.

NV E pioneered spintronics and in 1994 introduced the world’s first products using GMR material, aline of
ultra-precise magnetic sensors for position, magnetic media, gear speed and current sensing.

NVE Corporation

11409 Valley View Road

Eden Prairie, MN 55344-3617 USA
Telephone: (952) 829-9217

Fax: (952) 829-9189

Internet: www.nve.com

e-mail: iso-info@nve.com

Worldwide Distribution
NVE has aworldwide network of expert distributors ready to assist you. Visit the “Isolator Sales” section of
www.nve.com for the nearest distributor.

The information provided by NVE Corporation is believed to be accurate. However, no responsibility is
assumed by NVE Corporation for its use, nor for any infringement of patents, nor rights or licenses granted to
third parties, which may result fromits use. No license is granted by implication, or otherwise, under any
patent or patent rights of NVE Corporation. NVE Corporation does hot authorize, nor warrant, any NVE
Corporation product for use in life support devices or systems or other critical applications, without the
express written approval of the President of NVE Corporation.

Specifications are subject to change without notice.
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