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1. Introduction

The RD-48, is an industrial repeater for RS-422/485 buses. It can also be used as
an converter between 2- and 4-wire systems or as an isolator to protect for example
a PLC from transients or overvoltage.

The standard RS-422/485 bus supports 32 nodes at a distance of 1200 meters.
The RD-48 gives you another 31 nodes and further max.1200 meters. The RD-48
is designed to be mounted on a standard 35 mm DIN-rail.

2. Safety

General:

Before using this unit, read this manual completely and gather all information on
the unit. Make sure that you understand it fully. Check that your application does
not exceed the safe operating specifications for this unit.

C Before installation, maintenance or modification work:

Prevent damage to internal electronics from electrostatic discharges (ESD)
by discharging your body to a grounding point (e.g. use of wrist strap).

Prevent access to hazardous voltages by disconnecting the unit from AC/DC
mains supply and all other electrical connections.

j Installation:

This unit should only be installed by qualified personnel.

This unit should only be installed in a “restricted access area”, for example
a lockable cabinet where access is restricted to service personnel only.
This unit is intended for permanent connection to the AC/DC mains supply.

The power supply wiring must be sufficiently fused, and if necessary it must be
possible to disconnect manually from the AC/DC mains supply. Ensure compliance
to national installation regulations.

Unit with the rated voltage exceeding 42.4V peak or 60 VDC, is defined as class |
equipment with a protective earthing conductor terminal.

Unit with the rated voltage up to 42.4V peak or 60VDC, is defined as class Il
equipment and shall be separated from hazardous voltage by double or reinforced
insulation.

This unit uses convection cooling. To avoid obstructing the air flow around the
unit, follow the spacing recommendations (see under chapter Installation).

3. Approvals
Conformity with the Directive 73/23/EEC (Low Voltage Directive) has been assessed by
application of the standard EN 60 950.

Conformity with the Directive 89/339/EEC (Electromagnetic compatibility)
has been assessed by application of standards EN 61000-6-2 (industrial immunity)
and EN 61000-6-3 (residential emission).

6153-2004 GB.17



3.1 Declaration of Conformity

Westermo Teleindustri AB

Declaration of conformity

The manufacturer Westermo Teleindustri AB
SE-640 40 Stora Sundby, Sweden

herewith declares that the product(s)

Type of product Model Art no Installation manual
DIN-rail repeater RD-48 LV 3153-3001 6153-2004
RD-48 HV 3153-3101

is in conformity with the following EC directive(s).

No Title
89/336/EEG Electromagnetic Compatibility (EMC-directive)
73/23/EEG Low Voltage Directive (LVD)

References of standards applied for this EC declaration of conformity.

No Title Issue

EN 61000-6-2 Immunity for industrial environments 2 (2001)

EN 61000-6-4 Emission standard for industrial environments 1(2001)

EN 60950 Safety of information technology equipment 6 (2000)

The last two digits of the year in which the CE marking was affixed: 03

A Vears

Hans Levin

Technical Manager

9th July 2003

Org.nr/

Postadress/Postal address Tel. Telefax Postgiro Bankgiro Corp. identity number  Registered office
S-640 40 Stora Sundby 016-428000 016-428001 527279-4 5671-5550  556361-2604  Eskilstuna
Sweden Int+46 16428000  Int+46 16428001
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4. Specifications
4.1 Connections

Power interface

Model description RD-48 LV | RD-48 LV TEMP RD-48 HV

Rated voltage 12—-48VDC 95-240 VAC
110-250VDC

Operating voltage 9.6-57.6 VDC 85.5-264 VAC
88-300VDC

Rated current 300 mA 30 mA

Rated frequency - 4862 Hz

Polarity Reverse polarity protected Polarity independent

Connection 2-position screw terminal 3-position screw terminal

Connector size 0.2 — 2.5 mm?* (AWG 24-12)

Fuse To be externally fused.

RS-422/485 interface — Line A

Electrical specification RS-422/485

Data rate 300 bit/s — 1.5 Mbit/s
Connection 4-position screw terminal
Connector size 0.2 — 2.5 mm’ (AWG 24-12)
Circuit type TNV-1

RS-422/485 interface - Line B

Electrical specification RS-422/485

Data rate 300 bit/s — 1.5 Mbit/s
Connection 4-position screw terminal
Connector size 0.2 — 2.5 mm?* (AWG 24-12)
Circuit type TNV-1

4.2 Insulation between interfaces

Power (RD-48 HV) to all other 3.0 kV RMS @ 50Hz and 60 s duration
Power (RD-48 LV) to all other 1.0 kV RMS @ 50Hz and 60 s duration
Line-A to Line-B 1.5 kV RMS @ 50Hz and 60 s duration

4.3 Climatic environment

Temperature, operating 5 to 55°C

—40 to 70°C (TEMP version)
Temperature, storage and transportation —40 to 70°C
Relative humidity, operating 5 to 95% (non-condensing)

Relative humidity, storage and transportation 5 to 95% (condensation allowed
outside packaging)
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4.4 Mechanics

Dimension (W x H x D) 55 x 128 x 100 mm

Weight 0.3 kg

Mounting Snap on mounting to 35 mm DIN-rail
Degree of protection IP 20 (IEC 529)

5. Maintenance

No maintenance is required, as long as the unit is used as
intended within the specified conditions.

6. Installation

6.1 Mounting / Removal

A Before mounting or removing the unit:

Prevent damage to internal electronics from electrostatic

discharges (ESD) by discharging your body to a grounding

point (e.g. use of wrist strap). L
Prevent access to hazardous voltages by disconnecting !
the unit from AC/DC mains supply and all other electrical

connections.

=

Mounting

This unit should be mounted on 35 mm DIN-rail which is horizontally mounted on a wall
or cabinet backplate.

This unit use convention cooling. To avoid obstructions to the airflow around the unit,
use the following spacing rules. Recommended spacing 25 mm (1.0 inch) above/below
and 10 mm (0.4 inches) left/right the unit.

Snap on mounting, see figure

Min
10 mm ) gy B

(0.4 inches)
25 mm 0
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125 mm

Press down the black support at the back of the unit
using a screwdriver, see figure.

Removal
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6.2 Connections

Line B interface

Line A interface

6153-2004

RS-4221485
REPEATER
CONVERTER

Power interface
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6.2.1 Power (RD-48 HV)

i‘

3-pos screw terminal Description
L Power AC line / Power DC
N Power AC neutral / Power DC
@ Power AC protective earth
6.2.2 Power (RD-48 LV / RD-48 LV TEMP) QI?
2-pos screw terminal Description
No. 1 Power DC —
No. 2 Power DC +
6.2.3 Line A RS-422/485 \I‘\Z‘?\?
4-pos screw terminal Direction | Description
No. 1 In R+ RS-422 receiver
No. 2 In R— RS-422 receiver
No. 3 In/Out T+ RS-422/485 transmitter/receiver
No. 4 In/Out T— RS-422/485 transmitter/receiver
6.2.4 Line B RS-422/485 e
4-pos screw terminal Direction | Description
No. 1 In R+ RS-422 receiver
No. 2 In R— RS-422 receiver
No. 3 In/Out T+ RS-422/485 transmitter/receiver
No. 4 In/Out T— RS-422/485 transmitter/receiver

6.3 Indicators
6.3.1 LED indicators

PWR | LED on Internal power correct
LED off No internal power

RDA LED on Received data line A
LED off No data line A
RDB LED on Received data line B
LED off No data line B
BLA LED on Blocking line A

LED off No blocking line A

BLB LED on Blocking line B
LED off No blocking line B
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6.4 DIP switch settings

DIP-switches is assessable under the lid on top/front of the unit. DIP-switches is used
to configure the modem.

A Warning!
Prevent damage to internal electronics from electrostatic discharges (ESD) by

discharging your body to a grounding point (e.g. use of wrist strap), before the
lid on top of the modem is removed.

A Warning! Do not open connected equipment.

Prevent access to hazardous voltages by disconnecting the unit from AC/DC
mains supply and all other electrical connections.
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KY/westermo
RD-48 HV
RS.422/42

Switch block 1 - S1
Data rate Format settings
300 bit/s HHH 57 600 bit/s
!;::56 ! 123:56 I 1234!: format
. 1 200 bit/ . 93 750 bit/ .
1;::56 s 1.::456 s 12345: format
oN onN S 11 bits
. 2 400 bit/s "o 115,2 kbit/s .
1.22556 1!!456 1234:6 format
ON ON ON
mE__ | 4800 bit/s «"a" | 1875 kbit/s ma| Synchronous
123456 123456 123456| format
ON ON
an'nm 9 600 bit/s HdHHH 375 kbit/s 1-2 bits turning time at all
=it it speed and format settings
ON ON
" 19 200 bit/s e 500 kbit/s
123456 123456
ON ON
', 38 400 bit/s HdHHH 1 500 kbit/s
12 3456 12 3456
Switch block 2 - S2
Operating mode
o~ Line A Line B
n Retiming inactive
12 3 4 oON ON
OoN [ | 4-wire | 4-wire
) — . 1234 1234
Retiming active
12 3 4 o SN
on " 2-wire "l 2-wire
. . . . 1234 12 3 4
n Anti-blocking inactive
12 3 4
ON
0 Anti-blocking active
12 3 4
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Switch block 3 - S3

RS-422/485 setting Line-A

ON

[ N
123456

ON
[ N ]

12 3456

Inactive
fail-safe 4-wire

Active
fail-safe 4-wire

Inactive
fail-safe 2-wire

Active
fail-safe 2-wire

SIN No termination SN No termination
12:456 4-wire 1 2345: 2-wire
Slalm Termination SN a| Termination
123456 4-wire 123456| 2-Wire
Switch block 4 - S4
RS-422/485 setting Line-B
SN Inactive SN Inactive
W .| fail-safe 4-wire 423 18| fail-safe 2-wire
o H o H
i Active aininlE Active

123456

fail-safe 4-wire

fail-safe 2-wire

SN No termination SIS No termination
| ] N .
123456 4-Wire 123456| 2-wire
ainlm Termination o a| Termination
123456 4-wire 123456| 2-Wire
Factory settings
$1 ONg | 9600 bit/s, 53 S™ No terminataion,
T % 5% se| 10 bit format MEEEEE  inactive fail-safe
$ oo Anti blocking active, s4 [ No terminataion,
EEE Retimi . . EEEEER H H H
1 2 3 4| Retiming inactive 12345e| inactive fail-safe

6153-2004
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7. Functional description

7.1 Operating modes

RS-485 repeater

This operating mode is used to extend /
increase number of loads on a 2-wire

(RS-485) bus.

LINE-A |

RS-422 repeater

This operating mode is used to extend /

increase number of loads on a 4-wire
(RS-422) bus.

RS-422/485 converter

This operating mode is used to convert
between 2- (RS-485) and 4-wire (RS-422)
communication.

N.B! R+/R—, T+/T— definitions are not standard. It can help to switch polarity.
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7.2 Selection of datarate / format

The data rate and format settings is used to decide the turning time on the RS-422/485
bus. For optimum performance the data rate and format settings needs to be set up
according to the used protocol.

The data rate switches selects the operating speed on both line-A and line-B. Observe
that the RD-48 is a transparent unit and the data rate needs to be the same on both
sides of the unit.

The format switches selects the data format on both line-A and line-B. 9,10 or 11-bit
format is used for asynchronous protocols. Synchronous mode activates the transmitter
for 11 bits after a detected edge in data. This mode is used for synchronous protocols.

7.3 Setting of retiming

Retiming is possible on higher data rates (187.5 kbit/s and higher) and recreates the
data bits to exact bit length set up by the speed selection. The use of retiming makes
it possible to connect an increased number of RD-48 units on a line.

7.4 Setting of anti-blocking

The anti blocking function secures transmission on each side of the RD-48 repeater.

If the line is constant active (blocked) for more than 50 ms the anti blocking function
will disconnect this side of the repeater. This makes it possible to communicate between
units on the other side of the repeater. When the line is cleared the repeater will auto-
matically reconnect the disconnected side.

1.5 Selection of RS-422/485 setting

When an RS-422/485 system is installed it should always form a bus structure. Using
the RD-48, it is possible to produce a star network of several busses. It is important to
terminate RS-422/485 equipment correctly. In standard networks the fail-safe function
should also be connected which is provided to push the unit to a defined state when
the RS-422/485 line becomes undefined. The RD-48 relies on this for operation.

We recommend connection of termination and fal-safe as shown in the application note.
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8. Block diagram

LINE A : LINE B

I
|
I
I

s4 | $1,52
4 1
Termination |

. 5

Fail-safe 1
6 |

4'2— LOGIC LEDS

I
I
: 3
! Termination g
: Fail-safe 6
; ™

> >
T <] » Z <] » T-
4

Termination
Fail-safe

Termination
Fail-safe

R+ J-

2
3

1
: — 5VB
I
| — OVB
I
N
I
Insulated — 5VA
Power power
supply supply l— ovB
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9. Application example

Normally star networks is not allowed in RS-422/485 applications. Using the RD-48
makes it possible to create branches up to 1200 m. Observe that the RD-48 should be
connected a maximum of 30 cm from the bus.

Observe setting of termination and fail-safe.

Termination
and fail-safe

+5V ov

ﬁ

R+

Line

I = Termination and fail-safe

Note ! It is not possible to have more than 8 repeaters in serial connection
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Application examples

_I RS-422/485

RS-422/485

RS-422/485 [

RS-422/485

N westermo

Westermo Teleindustri AB * SE-640 40 Stora Sundby, Sweden
Phone +46 16 42 80 00 Fax +46 16 42 80 01
E-mail: info@westermo.se
Westermo Web site: www.westermo.com

Subsidiaries

Westermo Data Communications Ltd

Unit 14 Talisman Business Centre * Duncan Road
Park Gate, Southampton « SO31 7GA

Phone: +44(0)1489 580 585 « Fax.:+44(0)1489 580586
E-Mail: sales@westermo.co.uk

Westermo Data Communications GmbH
GoethestraBe 67, 68753 Waghausel

Tel.: +49(0)7254-95400-0 « Fax.:+49(0)7254-95400-9
E-Mail: info@westermo.de

Westermo Data Communications S.A.R.L.

9 Chemin de Chilly 91160 CHAMPLAN
Tél:+33169102100 ¢ Fax:+33 169102101
E-mail : infos@westermo.fr

Westermo Teleindustri AB have distributors in several
countries, contact us for further information.

T04-0091 » 6153-2004 04.03 Malartryck AB, Eskilstuna, Sweden



