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ABSTRACT
The SN65HVS880 and SN65HVS882 provide additional performance features not
mentioned in the product data sheets. These features include an extended
negative-input voltage range, representing a sensor switch off-condition, and the
capability of a 5V back-supply in case the 24-V field supply collapses.

Negative Input Voltage Range

While the data sheet specifies the range of field input voltage between 0V and 30V for the HVS880 and
0V to 35V for the HVS882, it is possible to extend the lower limit to -5 V, provided that input resistors, Ry,
are switched in series with the field inputs IP 0:7 as demonstrated in Eigure 1.
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Figure 1. Applying Negative Input Voltages Requires the Insertion of Series Input Resistors

For positive input voltages, each one of the inputs sinks current whose maximum value is determined by
an internal current limiter. In the case of negative input voltages however, an input starts sourcing current
and the only current limiting provided is through the input resistors Rjy. To assure that the total power
consumption stays within the thermal capacity of the device, the recommended minimum resistor value for
Rinis 1.2 kQ.

shows the V—I characteristic for an input with Ry = 1.2kQ represented by the red slope in the
third quadrant.
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Figure 2. V-I Input Characteristic for Ry = 1.2kQ

Back-Supply

Some rare applications require back-supply in the event of a field supply collapse. To ensure continuous
operation it is possible to apply a 5V supply to the regulator output (5VOP) of the HVS88x device. Care
must be taken to ensure that the V24 input is floating before applying the back supply, so as to avoid the
internal regulator from being driven from both input and output sides. suggests a simple
back-supply circuit with field supply detection.
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Figure 3. Back-Supply Circuit

VField

The circuit basically senses the loss of the field supply via the transistor Q, and the voltage divider R;—R,
and applies an external 5V supply via Q, to the regulator output. The blue arrows indicate the current flow
during normal operation, the red arrows the flow during back-supply.

Choosing two matched P-channel MOSFETs and making the voltage divider nonsymmetrical ensures that
the switch-off threshold of Q; is reached before the switch-on threshold of Q, and vice versa. Also, the
resistor values selected ensure that for a maximum field supply of Vgeq = 30V, the Vg of Q, stays well
below its specified maximum of £20V.

shows the timing diagram for the loss and the recurrence of Vgigg.

2 Special Features of the SN65HVS88x Family of Digital Input Serializers SLAA401-October 2008
ubmit Documentation Feedbac



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAA401

13 TEXAS
INSTRUMENTS

www.ti.com Back-Supply

t-Time-ms

Figure 4. Back-Supply Timing

During collapse of the field supply, the Vg4 Voltage of Q; and Q, tracks Vg When the Vg, drops
below the gate-source threshold voltage of Q;, Q; becomes high impedance, thus disconnecting the V24
input from the field supply. With falling Vgae, Vas Of Qs increases. When it exceeds the MOSFET’s
on-threshold voltage, Q, conducts and provides the external 5V supply to 5VOP.

When Vg returns, the gate-source thresholds of Q; and Q, are passed in reverse sequence. This
ensures that the 5V supply is disconnected from Vg, prior to the application of Vgieg-

Note that the orange colored curves in present the individual Vg, responses of Q; and Q..
Applying a bulk capacitor of Cq,; = 3.3uF smooths the output voltage to a stable 5V level.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy
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