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Unpacking Instructions

Remove the Packing List and verify that you have received all equipment, including the following
(quantities in parentheses):

e LDM422 Modem
¢ Operator’s Manual.

If you have any questions about the shipment, please call the OMEGA Customer Service Department.

When you receive the shipment, inspect the container and equipment for signs of damage. Note any
evidence of rough handling in transit. Immediately report any damage to the shipping agent.

g

The carrier will not honor damage claims unless all shipping material is saved for
inspection. After examining and removing contents, save packing material and
carton in the event reshipment is necessary.

From the Technical Library of




LDM422

Fully Isolated
Limited Distance Modem,
RS-232/422 Converter

Description

The LDM422 is a compact RS-232 to RS-422 converter that features
a complete electrical isolation barrier and heavy-duty electrical surge
protectors. These devices feature a rugged aluminum enclosure small
enough to mount on the back panel of typical computer equipment,
saving valuable desk and floor space. Isolation is provided by optical
couplers and a DC-to-DC converter. The RS-232 connection is through
male or female EIA 25-pin connectors. The RS422 connections are
made through convenient solderless screw terminals.

The LDMA422 series is designed for full duplex operation over two-
wire pairs. Qutputs are tri-state, allowing multidropping of up to 32
units. Hardware handshake is available over two separate wire pairs.
Data rates are 75 to 19,200 baud. Six diagnostic LED indicators are
provided (see Figure 1) for installation guidance and system
troubleshooting. The RS-232 interface supports Request To Send,
Clear To Send, Data Set Ready, Received Line Signal Detect, and
Data Terminal Ready. A convenient null modem switch is provided
for the data lines. The RS-422 interface supports Request To Send
and Clear To Send on separate wire pairs. The LDM422 may be used
to convert two sets of send and receive channels by using RTS and
CTS circuits as the second data channels. Data rates are the same.
The units use 12 VAC from a wall-mounted transformer or +12 VDC
to pins 9 (+) and 10 () of the RS-232 connector.

IDE OPERATION TEMPERATUR
e SOLDERLESS SCREW TERMINAL FIELD
CONNECTIONS

Model LDM422

Null Modem Switch 1 (Reverses RS-232 pins 2 and 3)

RS-422 Output Drive | 20 mA min/output

RS-422 Input impedance} 6k min/input

Power:
AC operation@
DC operation

12VAC, +=10%, 10 W screw terms 1 & 2
+11.5VDC to +17.0 VDC @ 400 mA on pin 9
-11.5VDC t0 -17.0 VDC @ 400 mA on pin 10

0°C to 4-70°C 0 to 95% relative humidity,
noncondensing

Operating Environment

Specifications
Model LDM422
Baud Rate Range 0-19.2K
Baud Rate 19.2K 96K 48K 24K 1.2K-0
Distance (miles) 1.14 3 4 5 7
Distance (km) 1.8 5 6.7 8.3 117
Maximum Multidrop | 32. Reduced distances may be required when as
Units many as 32 units are multidropped. No
estrictions apply for distances of 1 mile (1.7
m} or less.
Common Mode Surge: 750 V
Isolation Continuous: 500V
Differential Mode (AC input)

ANSI/IEEE C37.90.1-1989
(all RS-422 inputs and outputs)

Surge Protection
(9 devices)

Channel Lines™ D, RD, RTS, CTS

Dimensions 6.6inx2.1inx1.28in
(167.6 mm x 53.3 mm x 32.5 mm)
Weight 70z (200 g) max
PT3 and PT3E 11.0 0z (311.8 g) max
MTBF® >100,000 hrs

Control Lines™ RTS, CTS, DTR, DSR, RLSD

Modes Asynchronous 4-wire duplex, 2-wire half-duplex,

2-wire simplex

Notes: (1) TD = Transmit Data, RD = Receive Data, RTS = Request To Send, CTS =
Clear To Send. DTR = Data Terminal Ready, DSR = Data Set Ready, RLSD = Received
Line Signal Detect. (2) 120VAC and 220VAC power transformers are available. (3) Ground-
benign environmental conditions (no salt atmosphere, <50°C ambient temperature).



Figure 1. LDM422 Logic Diagram

RS-232 P1 Pin Descriptions RS-422 P2 Pin Descriptions The LDM422 conforms to EIA RS-232 and RS-422 specifications.
Pn1  Case  Case Ground Pn1  12VAC Data Terminal Ready must be asserted by the host RS-232 port before
225 Tng 32223‘;'3:: ::§ %RARTN the LDM422 can transmit data. When Data Terminal Ready is not
Pin4 RTS t To Send Pn4 RISB iah i i
MR ER W R oS e D e e
Pin6 DSR Data Set Ready Pin6 CISB'
(connected to Dala Pin7 DA communications cable. See Figures 1 and 3 for details.
Terminal Ready) Pn8 TDB
Pin7  GND i SIGRIN .
Png RLSD  RecsiveLine Signal Detect Pi ?0 RID A Request To Send and Clear To Send are carried through the RS-422
Pin8  +12VDC Positive DC Supply Input Pin11 RDB' H i
10 12VDC Neg;{ije Do gggp{y?ﬁ:m A port as two separate wire pairs. These may be used for full duplex
Pin16 EchoSup Echo Suppression flow control.
(tie to pin 17 tq enable)
T e opin 16 o enaie) Cable Capacitance Effects On Distances
a0 o ?&'ﬁ:ﬁi&ﬂ?ﬂ?ﬂ’ Specified distances in the specifications are for the wire sizes 18-
Set Ready) 24AWG (1.02-0.51mm) with a maximum capacitance of 25pF/ft

(82pF/m). For higher capacitance cables, decrease distance



specifications for 2400 baud and above by a proportionate amount.
For example, shielded cable with 50pF/it (164pF/m) would reduce
the distances by 50%. Recommended wire gauges are #18 to #24
(1.02t0 0.51mm).

Forbaud rates of 1200 and below, distances are limited by DG voltage
drop. For 2400 baud and above, distances are limited by pulse
distortion. The use of low-capacitance cable can extend the distances
shown. Belden 9182 and 9184 are, respectively, single and dual
twisted-pair cables that are especially designed for high-speed data
communications applications. With these cables the distances can
be extended by 50%. However, the DC-resistance-limited distance
given under 1200 baud may not be exceeded.

Cable capacitance for individually shielded wire pairs is usually given
by manufacturers as capacitance between wires and capacitance from
each wire to the shield. The effective transmission ling capacitance is
approximately the interwire capacitance plus one-half of the wire-to-
shield capacitance.

Installation

Installation of the LDM422 consists of attaching it to its mating 25-pin
connector onthe terminal of the host computer, either directly or through
a cable. Optional mounting screws and screw jacks are provided.

The DCE/DTE (Data-Communication Equipment/Data Terminal
Equipment) switch must be set to be complementary to the terminal
or computer port (DCE connects to DTE and DTE to DCE). Since the
LDM422 is a communications device, its normal setting is DCE.

In the event that the host port is not known, the LED indicators may
be used to find the proper switch setting. The transmit and receive
LEDs will be off during a “MARK", which is the normal, or standby,
condition when no data is being transmitted. Set the switch to the
position which allows these LEDs to be off. The tield wiring as shown
in Figure 2 must be correct. It is sometimes useful to tie the RS-422
data output back to the RS-422 input during initial check-out.

The four other LEDs indicate the status of various control conditions and
will be on when these functions are asserted. An open circuit to Request
To Send will be interpreted as assertion, allowing convenient operation
with equipment not supporting this function. An open circuit on the
Receive Data line of the RS-422 circuits will be interpreted asa “MARK”.

For 2-wire half-duplex and for 2-wire multi-drop installations, echo
suppression is available by strapping P1 pin 16 to P1 pin 17. Then
RTS asserted enables echo suppression and forces RD (P1 pin 3) to
a"MARK", -V.

Data Terminal Ready, DTR, must be asserted before the LDM422 can
transmit data. This is normally done by the host computer. For situations
where the host equipment does not have the capability of supplying a
DTR signal, RLSD may be used to automatically assert DTR. On the RS-
232 connector P1 of each LDM422, simply connect RLSD pin 8 to DTR
pin 20. This connection is not appropriate for multi-drop instaltations.

Figure 2. Field Wiring, LDM to LDM

Sl

Notes: (1) For data channels MARK is A negative relative to B. (2) For controi lines Assertion
is A positive relative to B. (3) RTS = Request To Send, CTS = Clear To Send, TD =
Transmitted Data, RD = Received Data. (4) Recommended wire sizes are 14AWG to 22AWG.
Belden 8442 or Signal 1172 are typical low cost, nonshielded, twisted pair cables for use
with LDM422. (5) Signal return is not required. Cable shield, if used, should be connected
1o SIGNAL RTN. (6) Forthe data rates of the LDM422, termination resistors are not normally
needed. If desired they may be easily attached to the screw terminals. Use a 220Q resistor
across receiver A' and B' terminals at the extreme ends of the cable.

For multi-drop installations the following points should be considered
(see Figure 3 for multidrop wiring connections):

1. If the LDM422 is not powered, it releases the transmit bus so
other RS-422 devices may use the bus.

2. Local equipment connected to the RS-232 connector must not
leave DTR in the asserted state.

3. An open circuit or zero volts on the RS-232 connector pin 20
(DTR) is equivalent to disassertion.

4. DTR should be asserted at least 5.0 us before start bit and
disasserted at end of last stop bit. This disables RS-422 line after 6.0
S min.

WARNING! Because PWR RTN and RS-232 GND (P1-7) and shield (P1-
1) are common, when powering more than one unit from the same
transformer, wire all units' 12 VAC's together to one side of the secondary
and all PWR RTN's together to the other side of the secondary.

Figure 3. LDM422 Multidrop Wiring Connection




Figure 4. LDM422 Mechanical Drawing
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LDM422-P  Male RS-232 connector

LDM422-S  Female RS-232 connector

LDM422-PT  Male RS-232 connector and U.S. power transformer
LDM422-ST  Female RS-232 connector and U.S. power transtormer




WARRANTY/DISCLAIMER _

OMEGA warrants this unit to be free of defects in materials and workmanship and to give
satisfactory service for a period of 13 months from date of purchase. OMEGA Warranty adds an
additional one (1) month grace period to the normal one (1) year product warranty to cover
handling and shipping time. This ensures that OMEGA’s customers receive maximum coverage on
each product. If the unit should malfunction, it must be returned to the factory for evaluation.
OMEGA’s Customer Service Department will issue an Authorized Return (AR) number immediately
upon phone or written request. Upon examination by OMEGA, if the unit is found to be defective it
will be repaired or replaced at no charge. However, this WARRANTY is VOID, if the unit shows
evidence of having been tampered with or shows evidence of being damaged as a result of
excessive corrosion; or current, heat, moisture or vibration; improper specification; misapplication;
misuse or other operating conditions outside of OMEGA’s control. Components which wear or
which are damaged by misuse are not warranted. These include contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products.
Nevertheless, OMEGA only warrants that the parts manufactured by it will be as
specified and free of defects.

OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS OF ANY KIND
WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF TITLE AND ALL IMPLIED
WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED.

LIMITATION OF LIABILITY: The remedies of purchaser set forth herein are exclusive and
the total liability of OMEGA with respect to this order, whether based on contract,
warranty, negligence, indemnification, strict liability or otherwise, shall not exceed the
purchase price of the component upon which liability is based. In no event shall
OMEGA be liable for consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a
"Basic Component" under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or
(2) in medical applications or used on humans. Should any Product(s) be used in or with any
nuclear installation or activity, medical application, used on humans, or misused in any way,
OMEGA assumes no responsibility as set forth in our basic WARRANTY / DISCLAIMER language,
and additionally, purchaser will indemnify OMEGA and hold OMEGA harmless from any liability or
damage whatsoever arising out of the use of the Product(s) in such a manner.

RETURN REQUESTS / INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA ENGINEERING Customer Service
Department. BEFORE RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN
AN AUTHORIZED RETURN (AR) NUMBER FROM OMEGA’'S CUSTOMER SERVICE DEPARTMENT
(IN ORDER TO AVOID PROCESSING DELAYS). The assigned AR number should then be marked on
the outside of the return package and on any correspondence.

FOR WARRANTY RETURNS, please have the | FOR NON-WARRANTY REPAIRS OR CALIBRA-
following information available BEFORE TION, consult OMEGA for current repair/calibra-
contacting OMEGA: tion charges. Have the following information
1. P.O. number under which the product was | available BEFORE contacting OMEGA:
PURCHASED, 1. P.O. number to cover the COST of the
2. Model and serial number of the product repair/calibration,
under warranty, and 2. Model and serial number of the product, and
3. Repair instructions and/or specific problems | 3. Repair instructions and/or specific problems
relative to the product. relative to the product.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is possible. This affords
our customers the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 1996 OMEGA ENGINEERING, INC. All rights reserved. This documentation may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without prior
written consent of OMEGA ENGINEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

TEMPERATURE

Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
Wire: Thermocouple, RTD & Thermistor
Calibrators & Ice Point References
Recorders, Controllers & Process Monitors
Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
[4 Transducers & Strain Gages

B4 Load Cells & Pressure Gauges

4 Displacement Transducers

[4 Instrumentation & Accessories

FLOWY/LEVEL

4+ Rotameters, Gas Mass Flowmeters & Flow Computers
4 Air Velocity Indicators

[4 Turbine/Paddlewheel Systems

A Totalizers & Batch Controllers

E’H/ CONDUCTIVITY

pH Electrodes, Testers & Accessories

4 Benchtop/Laboratory Meters

4 Controllers, Calibrators, Simulators & Pumps
% Industrial pH & Conductivity Equipment

DATA ACQUISITION

¥ Data Acquisition and Engineering Software
[4 Communications-Based Acquisition Systems
[ Plug-in Cards for Apple, IBM & Compatibles
4 Datalogging Systems

& Recorders, Printers & Plotters

HEATERS

(4 Heating Cable

¥ Cartridge & Strip Heaters
(4 Immersion & Band Heaters
4 Flexible Heaters

B4 Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

& Metering & Control Instrumentation
Refractometers

Pumps & Tubing

Air, Soil & Water Monitors

Industrial Water & Wastewater Treatment

pH, Conductivity & Dissolved Oxygen Instruments
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