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DESIGNS|  Adapting ST power line modem evaluation boards to
from our i

LABS communicate over a DC bus
Designs from our labs describe tested circuit designs from ST labs which provide optimized solutions By Patrick Jankowiak

for specific applications. For more information or support, visit www.st.com

Main components
ST7540 FSK power line transceiver
L5972D 2A step down switching regulator
VIPer53 Off-line primary switch
L4971 1.5 A step down switching regulator
ST8RO0 Micropower 1 A synchronous step-up DC-DC converter

Specification
e Communication directly upon DC bus or other line
e Operation from DC bus voltage from 4VDC to 300VDC
e Works with ST7540 or ST7580 power line modems requiring 12VDC.

Circuit description

ST power line modems, the ST7540 and ST7580, are designed so that they do not require
mains-frequency timing signals and therefore work as well transferring data along DC
power cables as on AC. Figures 1 and 2 illustrate modifications to ST7540-based power
line modem evaluation board schematic diagrams that may be used with DC power lines
and communicate across DC busses at high and low voltages. Wherever possible, the
diagrams are exactly like the portion of those shown in the modem and DC converter
application notes for the purpose of convenient direct comparison.

The capability of DC operation simplifies communication between panel, controller, and
inverter networks in solar farms, as well as in networks of DC-powered equipment. This
includes remote sensors and actuators, and on any DC circuit where it is desired to
communicate using the existing DC bus, without the added cost of more wires or a
separate 60Hz AC power transformer. Furthermore, the signal may be coupled from one
bus voltage to another by means of an inexpensive LC network. This enables low-cost
upgrades of existing DC-powered systems to full automation. Although these examples
show the ST7540-based products, the same concepts apply equally to the ST7580 power
line modem which has slightly different voltage requirements.
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The circuits presented cover a converter suitable for DC bus voltages from 14V to 36V (DC
converters set up for 24V), but other solutions are discussed for as low as 4V and as much
as 300V. The MODEM requirement of 12 Volts DC at 1A peak for its operation is
accommodated by a convenient DC-DC switching power supply. The examples presented
are taken from customized evaluation packages supplied by the local ST applications lab to
specific customers for their DC bus communications needs.

Figures 1 and 2 show schematically how the two types of ST7540 modem evaluation
boards were modified to change their operating environment from the standard 90-300VAC
power line voltage to a 14-36 Volt DC supply. To adapt the boards for use on the DC bus,
the AC input power supply is disconnected and replaced by a low voltage DC/DC
converter. The AC power supply can be easily disabled by disconnecting a few connections
on the board, as shown in the figures. In figure 2, a STPS5L60 rectifier was placed across
the DC input as protection against accidental reverse polarity.
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Figure 1. 14-36VDC operation of EVAL7540-2 with EVAL5972D converter
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Figure 2. 24VDC operation of STEVAL-IHPO3V1 with EVAL5972D converter

-

ﬁ

]
Shdl

]

:

Lidl Sidl Sidl gidL ¥ -
= e

ON

—ON

= VSLLENS
% ) v |
o =
DANAS | s
_ =
n A = o
ZLdL bdL  OldL @

3snd vz

TYNDI
W3aoy
QNY Lndh
eln

+
a3y

)

AT

anowal = | oeddos
® ) Hscﬁ u
)
on—| P Addns Jjamod |euibuo * _ VisL
— oN —* - N
LdL M
- +
| | o
eog uonenjea
_ pieog uolenjeay thmm._ﬁbmlx/
Aol ey Aol oty
f— =0 == 1. ==
Hriok 00§ ce
== HaA e DINVHID
AT AsZ
o = 4rigo) = . T o
i 19
edL odL A€ | | nszizsals y
1a 7
A AT
AZL=1NOA HNga 17 AYZ = NIA

HOLOANNOD
20

Havia

4/8

DNO0OO10 Rev 1

August 2012

www.st.com

b



Figure 3 shows the arrangement of an L4791 that was used with an input voltage ranging
from 15 to 55VDC. The 12VDC output of the L4971 circuit connects to the same 12V point

as in the schematics in figures 1 and 2.

Figure 3. 15to 55VDC operation using L4971
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Figure 4 shows an ST8R00 as a boost converter operating from 4 to 6VDC and making

12VDC at 1A for the power line modem.

For DC bus voltages in the range of 90 to 300 V, off line controllers like the VIPer53 can be
used to derive the 12V DC voltage from the high voltage bus. A VIPer53 circuit, like on the
STEVAL-ISA029V1 evaluation board can be connected in the same way as the external
buck regulators shown in Figures 1 and 2. When using the evaluation board, the DC bus is
connected to the + and — sides of the bridge and the 12V output is connected directly to the

12 V on the board.

For DC bus voltages in the range of 140 to 300, the Viperl2 circuit on the evaluation board

may be used directly without modifications.

Figure 4. 4 to 6VDC Operation using ST8R00
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Support material

Related design support material

STMicroelectronics eDesign Suite — https://my.st.com

STEVAL-ISA029V1, Compact power supply for DVD/set-top box demonstration board
with three Vout (-30 V, +3.3V, +12 V)

STEVAL-ISA048V2 1 A adjustable Vout PWM synchronous step-up DC-DC converter
demonstration board based on the STBROOW

EVAL4971 , L4971 1.5 A Step Down Switching Regulator Evaluation Board

EVAL5972D L5972D Up to 2A Step Down Switching Regulator Evaluation Board

ST7540, DS4668: FSK power line transceiver

Documentation

Datasheet, ST8R00, Micropower 1 A synchronous step-up DC-DC converter

Datasheet, L4971 1.5A step down switching regulator

Application Note, AN937: Designing with L4971, 1.5 A high efficiency DC-DC converter

function

Application Note, AN2627: ST8R00 synchronous boost converter with output current cut-off

Datasheet, VIPer53E, DS4980: Off-line primary switch

Datasheet, L5972D, 2A switch step down switching regulator

Application note, AN1517: Designing with the L5972D high efficiency DC-DC converter

Application note, AN2451: ST7540 FSK powerline transceiver design guide for AMR

Application note, AN3970: PLM smartplug V2 getting started

Application note, AN3287: PLM smartplug guide to getting started

Application note, AN3046: Multimaster field-bus applications in homes and buildings

User Manual,

UMO0240:

ST industrial communication board - EVALCOMMBOARD

User Manual,

UM1458

: STEVAL-IHP0O02V2: PLM smartplugV2 hardware

User Manual,

UM1459:

STEVAL-IHP002V2: PLM smartplugV2 firmware

User Manual,

UM1005:

STEVAL-IHP002V1: PLM smartplug demonstration board

User Manual,

UMO0239:

ST7540 power line modem demokit graphical user interface (GUI)

User Manual,

UM1006:

PLM smartplug firmware

Revision history

Date

Version Changes

23-Aug-2012

Initial draft

August 2012
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Please Read Carefully

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries
(“ST”) reserve the right to make changes, corrections, modifications or improvements, to this document, and the products and
services described herein at anytime, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST
assumes no liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If
any part of this document refers to any third party products or services it shall not be deemed a license grant by ST for the
use of such third party products or services, or any intellectual property contained therein or considered as a warranty
covering the use in any manner whatsoever of such third party products or services or any intellectual property contained
therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR
IMPLIED WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT
LIMITATION IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR
EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR
OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY TWO AUTHORIZED ST REPRESENTATIVES, ST PRODUCTS ARE
NOT RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING,
OR LIFE SUSTAINING APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY
RESULT IN PERSONAL INJURY,DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS
WHICH ARE NOT SPECIFIED AS "AUTOMOTIVEGRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT
USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall
immediately void any warranty granted by ST for the ST product or service described herein and shall not create or extend in
any manner whatsoever, any liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2012 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel -
Italy - Japan - Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United
States of America
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