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ABSTRACT: Advances in telephony switching systems and semiconductor techmelogies have made
digital communication via analog public telephone systems an affordable reality. Advances from the initial
Bell 202 modems operating at speeds of 300 baud to modern day V.90 modems which'can theoretically
operate at 56K have made fast data transfer within a substation a reality. This paper explains the theory
of modern day modems and their use with ABB protective relays and configukation software. Although
many manufacturer’'s of modem equipment are available, this application hete covers the theory and
application of 10 bit dial-up telephone modems. ABB does not specify Specific modem vendors
equipment, this application note is to be a guide to configuration of geperal vendor’s telephony equipment
with various ABB products. This application note is intended tol presemt four examples of modem
connectivity between ABB products and a personal computer.

Modem Theory
Early Modems

In the beginning, telephony operated using analog signals. The legacy public telephone network required
that the standard Bell Telephone. Signals placed yponr the telephone network consisted of voice
communication. The channels were limited (which _led to the creation of the party- line) and
communication consisted of much dead timefin which no activity was occurring on the expensive phone
connection.

When digital computers were evolving, thefe, came a need to interconnect the various sites for a limited
period of time. Expensive digital datalexchange networks were available for device interconnection.
Installation of these systems for limited use #vas impractical due to installation costs but also for their
operational costs. Some systems (such a§ ARPA net [precursor to the internet]) were available but only
to the military and select universities. “Anether method had to be developed to allow general industries to
communicate via a public mediunn.

It was widely known that Analog,signals have three distinct characteristics.

a. Frequency (which may be varied and measured in communication systems).
b. Amplitudegwhich®may be increased decreased).
c. Phase (which may be shifted with respect to a particular reference at any time).

Engineers atWestern‘Electric (the R&D arm of Bell Telephone) took advantage of these characteristics of
an analog signalf@and greated a device called a modem. MO — MODULATOR : DEM — DEMODULATOR.
The public teleghone network communication channel was able to carry signals from 300 Hz to 4,000 Hz.
The modem translated the signal from a digital waveform to an analog waveform (modulator) and
transferred it to a telephone line analog grade signal. Figure 1 illustrates this transformation. The
receiving modem translated the analog signal to a digital signal (demodulator)Thus the initial methods of
communicating were developed to use the operating analog bandwidth of the telephone systems. The
physical interface employed for the digital interface was a recently specified RS 232 interface. For a more
in depthiexplanation of RS 232, please reference other application notes available from ABB’'s FAXBACK
service or WEB Site.
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Figure 1 - Freguency Shift Keying Modulation

The first Bell 202 modems used data transmission rates from 300 Baudito 1200 baud using Frequency
Shift Keying. FSK modems used one of two methods of implementation-%Half Duplex FSK and Full
Duplex FSK.

Half duplex FSK: One frequency band pair is used to transmit/receiveydata. The one modem transmitting
data uses one frequency to denote a binary “1” and anotheftg denote a binary “0”. The other modem
decodes the 1's and 0’s for corresponding to the specific, frequency. The signal is then translated from
the analog encoding to the digital encoding. Turn around time is an issue when the modems switch from
transmitting data to receiving data. Less of the telephone bandwidth range is used for communications,
but communications are slower in that each modem must Signify whether it is to transmit or receive data.
One cannot transmit or receive data at the same time(

Full duplex FSK: Two frequency bands aredemployed®™One set of frequencies represent the transmit
channel (frequencies allocated to the transmitted #1™s or “0™s). The other set of frequencies are allocated
to the receive channel (frequencies allocated to“the receivers “1”’s or “0™s). This type of encoding has
advantages in that no delay results for channel turnaround delay results and that full duplex
communications is possible. The first Bell 202ymodems were developed using FSK.

With these limitations, FSK technologies are"aot used in modern modems.

Next Developments

However innovative these ESK methods were, there was still a limitation on the bandwidth of the
telephone network. FSK uséd ane€ntire phase in the frequency. The next innovation was to use analog
to digital converters to send/receive more information at faster data rates than the maximum frequency of
4,000 Hz that a telephene System may allow. New A/D or D/A converters were able to convert signals
dependent upon the phase ghift of the signal. Using fast analog to digital (A/D) and digital to analog (D/A)
converters made“data‘transfer rates in excess of 4000 baud possible. Intermediate developments using
the combination of phase and multiple bits could be encoded into a symbol. Four symbols could be
representedéby two bits. The transmission of the bits could be referenced with relation to the frequency
and phase shift.” Forfa brief time, a method using the analog signal phase shift, frequency allowed data to
be transmitted/reegived in excess of 4000 Hz. The method was referred to as Quad Phase Shift Keying
or Differential Phase Shift Keying. However, this method was short lived due to the fact that more
efficient methods of data encoding were developed.

The next development which elevated modem data transfer rates to those from 9600 to 33,600 baud.
Theymethod is referred to as Quadrature Amplitude Modulation (QAM). Modern modems (such as those
sold, in electronics stores) use this technique in that the amplitude, phase, and frequency encode the
digital bits into a symbol. A simplified explanation is provided.
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Figure 2 illustrates the possible combinations of data, which may be represented by two bits. Four
possible symbols may be transmitted/received using this method (as was the case with QPSK methods).
If, for example a sine wave is split into four quadrants each part of the phase could represent each‘of the
two bit combinations in an analog fashion. Thus the phase from 0 — 90 degrees could représent the value
00, 90-180 degrees could represent the value 01, 180-270 degrees could represent thegvalue 10, and
logically 270 — 360 could represent the value 11. A rapid A/D and D/A converter could determine the
phase of the conversion area and determine the value depending upon the amplitudeyof the signal being
converted. Thus, four symbols could be transferred in a single phase.

TWO BIT REPRESENTATION
00

01 4 Bit Combinations
10

11

00 91
\
m o3| DEGREES / \ 180 270 270 360
U 01"\ j—n

WAVEFORM BIT MAPASSIGNMENT
VERSUS FREQUENCY

Figure 2 - QAM Analysis 4 Bit Analysis

Expanding this concept, Figure 3 illustrates what couldfoceur if a 16 symbols could be transferred using
an extended sine wave interpretation. The properidesignation for this encoding is 16-QAM. Thus 16 is
the number of symbols which may be expressed in one waveform. Each ¥ cycle could represent a
guadrature 00 —01- 10- 11. Each ¥ cycle €ouldithen be designated to two bit values depending upon the
phase angle location upon the cycle. QAM mademdmanufacturers have a quadrature plot illustrating the
phase/bit encoding which occurs in their design. “This technology allows modems to transfer data at rates
of 33,600 bits per second over telephong lin€s designed to carry voice at 4000 hz. This is pretty
impressive in that the average cost of*& 109bit synchronous modem capable of operating at 56K bits per
second (theoretically) is $100.
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Figure 3 - QAM — 16 Bit Encoding

Anethen, new technology used in modems is one called, Trellis Encoding Technology. One of the
modems*“presented in this paper uses this technology which evaluates speed optimization and fast
forward error detection/correction technology. Within the present V. standards, error detection/correction
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and line speed balancing improves with each technology. One modem shall be used in this paper Which
uses Trellis Encoding Technology .

The Tricky Thing About Baud Rates

Baud rate is defined as the amount of changes a signal can undergo in 1 second. With"ESK modems in
the initial days of the Bell 202 modem, 1 baud = 1 bit. Today, with the complexity of madem*technology,
one bit does not equal one baud. As illustrated in the descriptions of DPSK and @AM, one transition of
signal may not equal one baud in that two bits may represent 4 combinations, 3 bits|may represent 8
combinations, 4 bits may represent 16 combinations, 8 bits may represent 256 Cembinations, and 12 bits
may represent 4,096 combinations. Thus operation over a standard frequengy 3005600, or 2400 hertz
(audio) may yield (when signals are decoded into digital signals) baud rates ‘ofyup to 33, 600 bits per
second.

Standards

Early modems were defined as per their operating baud rate.$ An, international committee the ITU-T
(International Telecommunications Union) developed standardsWdefining the operation of modems.
Today, the V. (VEE DOT) standard is recognized as the modem definition standard to which modems are
designed. Some standards are listed below:

V.29 BIS - 2,400 Baud : 9,600 Bits per second: 2 Wire FullhDuplex, 4-DSPK, 16 QAM
V.32 BIS - 2,400 Baud: 14,400 Bits per second: 2 Wire Full Duplex 64- QAM,
V.34 + - 2,400 Baud: 33,600 Bits per second:_2 Wire Full' Duplex 4,096 QAM.

With the increasing complexity of modem téchnology, another innovation came about increasing the
acceptance of telephone modem technology, in“Circuits, Hayes AT command set. Hayes was one of the
pre-eminent manufacturers of modem technelegy“in the early 70’s. They developed a command set
which allowed a modem to be placed in séveral operational modes. Modems could be configured “on the
fly” to auto-answer, change transmissionfreception speeds, enable data encoding modes, dial out phone
numbers ..... as well as other capabiljties.

With the introduction of the Hayes“Ad" command set, integration of modems into more common
acceptance within a variety of{applieations. Configuration could occur using a commonly supplied
“WINDOWS” Terminal Emulator<program. When the terminal connected with the modem the “AT”
command could be sent to the“modem with the appropriate command. Unfortunately over time there has
been a deviation in the HAYES,command set in that there is no such thing as a “STANDARD HAYES AT
COMMAND” set.

10 Bit Versusyll Bit Modems

Commercially” avdilable®dial-up modems, such as those generally sold through chain electronic stores
may be usedywith many of the protocols offered in the ABB Protective relays. Modems such as those
allowing telephonedconnectivity using 10 bit protocols are generally those available inexpensively. A 10
bit telephone modem is in the cost area of $100 (120 VAC operation) whereas 11 bit modems are in the
area of cost of $1500 (120 VAC operation) [COSTS QUOTED ARE FOR YEAR 2000]. Modems using
125 VDC power sources are much more expensive than those quoted for 120 VAC operation.
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10 BIT PROTOCOL

| START| l|2|3|4| 5| 6|7 |PARITY| STOP|

With Parity Checking

| START| 1| 2|3|4| 5| 6|7 |STOP |STOP|

Without Parity Checking

Figure 4 - 10 Bit Protocol Packet

| START |1 \2| 3| 4| 5| 6 7| 8|PARITY| STOF|‘

With Parity Checking

ESAREEEEEE

Without Parity Checking

Figure5 - 11 Bit Protocol Packet

The difference in packet size is illustrated in Figures 4 and 5% An 10 bit protocol is comprised of 1 Stop
Bit, 1 Stop Bit, 1 Parity Bit, and 7 Data Bits or in the caSe, of no parity, a stop bit is inserted to complete
the 10 bit packet. Thus the total of bits transferred isgh@ bits; 10 bit protocols usually are those encoded
in ASCII. The ASCII encoding is defined to be a cadef/from 00 to 7E (7 bits of data per character). A
modem must be able to anticipate the data pa€ket size _in order to transfer the protocol bytes. A 10 bit
modem is only able to reliably transmit/receive such 10 bit data packets.

An 11 Bit protocol is one in which a byte'syworth, of data may be transferred. An 11 bit protocol is
comprised of 1 Stop Bit, 1 Parity Bit, 1 Start,Bit;\and 8 Data Bits or in the case of no parity an additional
stop bit is substituted.. Thus byte data mayhbe transferred using an 11 bit modem without any data
encoding. This is why 11 bit data maygnot bedransferred/received via a 10 bit modem. It is important to
match the modem with the protocol being dsed.

Modem Cabling Options

Cabling is dependent upon theddevices attached and modem control options enabled. Through the “AT”
modem command set such capabilities as RTS/CTS control, CD, DTR enable is possible. However, if
one requires that a standard j/modem setting shall not be changed from location to location, signal
jumpering through the®€able“may be preferable. What follows are a few diagrams illustrating cable
connection betwgen Some devices. If one is unsure as to the function or emulation of RS 232 please
reference one of theymany‘fine ABB application notes on the subject.

The Modem_is génerally a DCE RS232 device. It is configured via a personal computer using a terminal
emulator program sdch as:

DOS OPERATING SYSTEM — PROCOMM

WINDOWS 34 - TERMINAL or a similar 16 bit application program commonly available.

WINDOWS 95,98, or NT — Hyperterminal or similar 32 bit application programs commonly available.

Sueh, pregrams are available to be configured for handshake control, no handshake, XON/XOFF control.
A variety’ of cables are illustrated for connection of a device to the modem for AT terminal command
configuration, or device operation connectivity.
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Knowledge of the RS 232 port design is important when interconnecting a modem and an IED. Alse_if
configuration software is required to communicate and configure the device through the com port,
knowledge of the software’s requirement to control the RTS/CTS, CD, DSR, or DTR RS 232 lines must be
known. Table 1 lists the variety of ABB products and the emulation of each of the ports and applicability
of cable design.

Table 1 - Product Cable Guidelines For Connection To A Modem

PRODUCT RS 232 RS232
Port Emulation | CTS/RTS — | NOTES FGR'MODEM
DSR/DTR* CONNECTION
DPU 2000 9 Pin DTE NO USEWIGURE 6 CABLE
(Front and Back Ports) Female NO*
DPU 2000R 9 Pin DTE NO WUSE FIGURE 6 CABLE
(Front and Back Ports) Female NO*
TPU 2000 9 Pin DTE NO USE FIGURE 6 CABLE
(Front and Back Ports) Female NO*
TPU 2000R 9 Pin DTE NO USE FIGURE 6 CABLE
(Front and Back Ports) Female NO*
GPU 2000R 9 Pin DTE NO USE FIGURE 6 CABLE
(Front and Back Ports) Female NO*
PONI R 9 Pin Male DTE YES USE FIGURE 7 or 8 Cable
NO* dependent on handshake options.
REL 512 Front Port 9 Pin DCE NO USE FIGURE 9 CABLE
Female NO*
REL 512 Rear Port ( 9 Pin Male DiIE NO USE FIGURE 12 CABLE (Modem
Serial Port 1) NO Handshake options disabled).
REL 512 Network Port 9 Pin DTE YES** USE FIGURE 10 or 11 Cable
(DNP 3.0 Card) Female NO* dependent on handshake options.
RCP SOFTWARE IBM “XT” USUALLY NO Sample cables are illustrated in
25 Pin DTE NO* FIGURES 12 and 13.
Female Hardware
IBM Dependent
COMRAT:
9 Pin Male
ECP SOFTWARE IBM XT” USUALLY NO Sample cables are illustrated in
OR 25Pin DTE NO* FIGURES 12 and 13.
WIN ECP SOFTWARE Female Hardware
IBM Dependent
COMPAT.
9 Pin Male
PONI M COMSET IBM “XT” USUALLY YES Sample cables are illustrated in
SOFTWARE 25 Pin DTE NO* FIGURES 12 and 13.
Female Hardware
IBM Dependent
COMPAT.
9 Pin Male

** PONI"= R Card does not support DTR/DSR HANDSHAKE LINES
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Additionally, Figures 14 and 15 illustrate a communication cable configuration when a Modicon P i
connected to a Modem (as is the case when it is using a Ladder Logic XMIT block allowing the port to

operate as a host device).

L 4
IED Cable Modem Cable %
Male Cable Gender Male Cable Gender
(9 Pin Connector) (25 Pin Connector)
RCD 2« + 3 RCD
TXD 3 » 2 TXD \
GND 5 7 GND
8 CD*
DTE E 4 RTS* 0
DEFENDENT ON 5 CTs*
L INE CONFIGURATION 6 DSR*
20DTR* Q

(Signal Flow Direction Denoted By Arrow) DCE
Figure 6 - Example Cable 1: GPU 2000R, TPU 2000, TPU 20 ga)oo, DPU 2000R, MSOC, or
DPU 1500R. It is recommended that DSR, CD, and CTS contro isabled via modem. If control is

disabled, jumpersare optional as shown.
PONI -R Modem Cable K\

Female Cable Gender
(9 Pin Connector) (25 Pin Connector)

RCD 2« + 3 RCD
T™XD 3 2 TXD
GND 5 7 GND
RTS 7« » 4 RTS
CTS 8 < +5 CTS
*OPTIONAL 6 ng*

DEPENDENT ON
MODEM CONTROL 20DTR*

LINE CONFIGURATION
DTE DCE
(Signal Flow Direction Denoted By Arrow)

Figure 7 - Example Cable 2: Al (installed in a REL 301, 302, 350, 352, 356 or MDAR), using
hardware handshaking config he modem. Install optional jumper if modem configured for

supplying DSR signal. \
PONI -R O Modem Cable
Female Cable Gender Male Cable Gender
(9 Pin Connector) (25 Pin Connector)

e
= 3 RCD

RCD 2«

TXD 3 2 TXD

GND 5 7 GND

RTS 7 . 6 DSR*

CTS 8 -j D%ESSQ:T ON 20 DTR *
LR NS SURATION DCE

DTE
. (Signl Flow Direction Denoted By Arrow)

Fi - Example Cable 3: ABB PONI R (installed in a REL 301, 302, 350, 352, 356 or MDAR), NOT
iAQy har dwar e handshaking configured in the modem. Install optional jumper if modem configured for
$p ng DSRsignal.
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O

REL 512 Front Modem Cable O
Port Cable Male Cable Gender
Male Cable Gender (25 Pin Connector)
(9 Pin Connector)
RCD 2 » 2 TXD
TXD 3+ :+ 3 RCD 4
GND De + 7 GND
-8 CD*
DCE — 4 RTS*
DEFENDENT ON +>5 CTS*
INE conmURATION 6 DSR*
20DTR*

DCE
(Signal Flow Direction Denoted By Arrow)

Figure 9 - Example Cable 4: ABB REL 512 Connected To A Modem Tl r@e RS 232 Front Port. It
is recommended that RTSCTS and DSR/DTR handshaking be di (o)

installed within the cable.

ional jumpers need not be

REL 512 Network Modem Cable

ity o

(9 Pin Connector)

RCD 2 » 2 TXD \

TXD 3« * 3 RCD

CTS 8¢ > 4 RTS

RTS 7 5 CTS

GND 5 7 GND

*OPTIONAL - 6 DSR*
beE fTeore, =+ 20DTR”
DCE
(Signal Flow Direction Denoted By Arrow)

Figure 10 -Example Cable 5: REL rk Port Cable Connection To a MODEM. It is advisable
that the DSR/DTR control be di in/the modem so that the optional DSR/DTR jumpers not be

inserted in the cable. K\

REL 512 Network

\ Modem Cable

Port Cable

Male Cable Gender

(9Pin Connector)

RCD
TXD
CTs
RTS
GND

DCE

Fi

Male Cable Gender
(25 Pin Connector)

3« * 3 RCD

8 + 4 RTS*
7

2 @L > 2 TXD

-5 CTS*

5 7 GND
*OPTIONAL — 6 DSR*
MOBEM CONTROL -+ 20DTR*
LINE CONFIGURATION
DCE

L 4

(Signal Flow Direction Denoted By Arrow)

- Example Cable 5: ABB REL 512 Connected To A Modem Through The RS 232 Network Port
andshaking From The REL 512 Disabled. It is recommended that RTSCTS and DSR/DTR
aking be disabled in the MODEM so optional jumpers need not be installed within the cable.
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Modem Cable O

IBM PC
Female Cable Gender Male Cable Gender
(9 Pin Connector) (25 Pin Connector)
RCD 2+ :+ 3 RCD
TXD  3* > 2 TXD 4
DSR 6+ + 6 DSR
DTR 4 » 20DTR
GND  5n + 7 GND
RTS 7o » 4 RTS
CTS 8 +5 CTS

NOTE: If Software does ot support DSRIDTR - intall hardware signal jumpersin the cable
and discble the modem control for DSRIDTR. It RTS/ICTS is not controlled via software:
Install RTSICTS jumpers for each side o the cable. As an option, discble
RTS/CTS handshaking on the modem.

(Signal Flow Direction Denoted By Arrow) 0

Figure 12 - Cable 6: IBM PC 9 Pin Port Cable Connecting to a M Handshaking Enabled.
Please refer to the NOTE for optional jumpers and modem configurati S.

Male Cable Gender
(25 Pin Connector)

IBM PC“XT" Cable Modem Cable
Male Cable Gender
(25 Pin Connector)
TXD 2« + 2 TXD K\

RXD 3= » 3 RXD
RTS 4 > 4 RTS
CTS 5« = 5 CTS
DSR 6 6 DSR
GND 7# » 7 GND
CD 8 « +8 CD

DTR  20* > 20 DT

DTE

Figure 13 - Cable 7: IBM PC 25 Pin
Please refer to the NOTE for optional,j

DCE
(Signal Flow Direction Denoted By Arrow)

e Connecting to a Modem With Handshaking Enabled.
s and modem configuration options. NOTE CHECK
RTED RS 232 PIN HANDSHAKING OPTIONS.

PLC Cable \ Modem Cable
o tteces gngsents
RCD 24« » 3 RCD
TXD 3= » 2 TXD

DSR 4

DTR 6

GND 5 7 GND

RTS 7 4 RTS

CTS 8 <5 CTS
9 -6 DSR

+ 20DTR
DTE DCE
. (Signal Flow Direction Denoted By Arrow)

i - Cable 8: PLC Cable Connectivity To a Modicon PLC with Handshaking Enabled On The

d Modem Sde.
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PLC Cable Modem Cable
Male Cable Gender Male Cable Gender
(9 Pin Connector) (25 Pin Connector)
RCD 2« + 3 RCD
T™XD 3¢ > 2 TXD
DSR 4
DTR 6 ':I
GND 5« + 7 GND
RTS* TJ OPTIONAL "4 RTS*
CTS* 8 DEPENDENT ON -+ 5 CTS*
MODEM CONTROL
9 LINE CONFIGURATION -2 6 DSR*
-+ 20DTR*
DTE DCE

(Signal Flow Direction Denoted By Arrow)

Figure 15 - Cable 8: PLC Cable Connectivity To a Modicon PLC with*Handshaking Disabled On The
PLC And Modem Side.

At Command Set

Within these examples, a Hayes Compatible external telephene medem from 3Com and ZOOM s used.
The command sets and S Registers differ slightly based ypon the’chip set used. For example, the ZOOM
modem uses a chipset from LUCENT TECHNOLOGIES. The description of the command set is available
from the internet web-site www.lucent.com. The 3Com;modeém has their command set available on the
Internet web-site www.3com.com : The AT “&’.eemmands are usually the same for both manufacturers,
However, the definition of the AT “X” (Where X'may) be ‘asletter or a “\" or && and a letter) commands vary
widely between the manufacturers. Also the"Al”S” (S register commands) register definitions vary widely
between the two manufacturers.

US Robotics (3COM) 56 K (V.90 of X2),Sportster Faxmodem

The Sportster FAXMODEM is an external“modem. This modem allows visualization of a variety of
parameters allowing for visual tfeubleshooting in the event of trouble. The Sportster also has a set of
dipswitches allowing for quick comfiguration without connection of a “Terminal Emulator” to configure the
unit through “AT commands, Please refer to the web-site documents for a more complete explanation of
configuration strings.

Prior to configuring the modentj\attach the proper cable between the terminal emulator and the modem.
One Should Type “AT” (without the quotation marks) and depress the enter key. The modem shall echo
back an “OK” to ackngwledge the communication. It is recommended that the dipswitches for this unit be
set as follows:

1: Down — Data Terminal Ready Overriden (EXCEPT IF USING THE BIRT)
2: Down — Numeric Results Code Displayed

3: Down — Display,Results Code

4: UP — Echo OFFLINE Commands

5: Dependent upon application — AUTO ANSWER

6 Down- Carrier Detect Override (EXCEPT IF USING THE BIRT)

7: UP'% Load NVRAM DEFAULTS

8: Down> Smart Mode Operation

If,the modem does not answer, please check the terminal emulator settings to be the following:
9600 Baud

10
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7 Data Bits

1 Stop

Even Parity

Hardware or No Flow Control depending upon the cable selected and configuration of modem.
VT 100 Terminal Emulation

Inbound Communications : Carriage Return = Carriage Return and Line Feed

If the modem does connect, then the following command may be sent to injtialize “the modem to
parameterize the RS 232 com ports to the proper mode as explained below.

AT=&F1
&F1 = Initialize the modem to Hardware Control Factory Defaults.
AT = &A3 &B1 &C1 &DO0 &G0 &H1 &0 &K1 &M4 &NO &P0O &R2 &S0 &T5,&U0 &Y1

&A = Protocol Indicators Added (error control and data compressian) (3 = Yes)
&B = Serial Port Rate (0= Follows Connection Rate)

&C = Carrier Detect Override (1 = Overridden)

&D = Data Terminal Ready Control (0= Overridden)

&G= Guard Tone (0 = USA & Canada)

&H = Hardware Flow Control (1 = CTS Enabled,«©.= Disabled)

& | = Software Flow Control (0 = Disabled)

& K = Data Control Compression (Auto Enable Disabled =0)

& M = Error Control (4 = Normal)

& N = Sets Connect Speed (0 = Determined by remote modem).

& P = Rotary Dial Ratio Pulse (0 = USA& Canada)

& R = RD Hardware Flow Control (RES) ("2,= Received Data To Computer)

& S = Data Set Ready Operation (0,= DSR Overridden — Always ON)

& T = Test Loop Enable (5 = Inhibits/ Test Mode)

& U = Floor Connect Speed (Determined by &N Codes 0 = Best Possible Speed)
& Y = Break Handling (1 = Expedited, Destructive)

For this modem, Register SO controls the Auto-answer feature. Autoanswer is controlled via the dip-
switch position 5 and a cambination of the value in register SO. To change the value of auto answer
pickup (number of rings) sendthe cemmand:

ATSO0= X, where X is the number of rings which the device shall sense for phone pickup. Note if the host
is to dial out the numberat allstimes, this parameter may be set to a “0” thereby disabling the auto answer
feature.

Once the commandsyare written to the modem, one must write them into the modem’s non-volatile
memory. The command should be sent as follows to the modem:

AT=&WO0
Or

AT=&W1

11
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The US ROBOTICS Sportster Modem offers two NVRAM profiles. WO places the parameters in to Prefile
1, whereas W1 places the parameters in Profile 2.

Zoom 56Kx Dual Mode Faxmodem Configuration

The ZOOM modem offers more LED’s on their external modem than the US Roboti€s, device. / However,
the ZOOM modem must be configured for each parameter via a “TERMINAL EMULATOR” program. The
ZOOM modem does not offer a dipswitch for configuration of the different operation modes. AT “\”
commands and AT “X” (where X is a letter) performs the setup of the device.

Prior to configuring the modem, attach the proper cable between the terminal emulator and the modem.
One Should Type “AT” (without the quotation marks) and depress the enter_key:

If the modem does not answer, please check the terminal emulator settingsito be the following:

9600 Baud

7 Data Bits

1 Stop

Even Parity

Hardware or No Flow Control depending upon the cable selectedyand configuration of modem.
VT 100 Terminal Emulation

Inbound Communications : Carriage Return = Carriage Return and Line Feed

If the modem does connect, then the following command may be sent to initialize the modem to
parameterize the RS 232 com ports to the propérmode asiexplained below.

AT=&FO0
&F0 = Initialize the modem to Hardware €ontrol Factory Defaults.
AT = &C1 &DO0 &G0 &K3 &Q0 &S0
&C = Carrier Detect Override (&,=/Overridden)
&D = Data Terminal Rea@ly Centrol (0= Overridden)
&G= Guard Tone (0,=,USA & Canada)
& K = Local Flow Contrgl (0%= Disabled, 3 = Hardware RTS/CTS, 4 = XON/XOFF)
&Q = Asynchronoy§ Communication Mode (0 = Asynchronous Mode Buffered)
& S = Data Set Ready Operation (0 = DSR Overridden — Always ON)

For this modem, Registér SO controls the Auto-answer feature. Autoanswer is controlled via the dip-
switch position 5%nd“azeombination of the value in register SO. To change the value of auto answer
pickup (numbeér of,rings) send the command:

ATSO0= X, where X ig'the number of rings which the device shall sense for phone pickup. Note if the host
is to dial out the AUmber at all times, this parameter may be set to a “0” thereby disabling the auto answer
feature.

To view the configuration, one may issue the following command:

AT=&V

&V = View Active Configuration and Stored Profile

12
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This can view the programmed profiles.
To store this configuration, the command AT=&WO.

Refer to the document at www.lucent.com for an explanation of the AT “L” commandsgWhere L is the
defined commands for dial-up, speaker control, and other modem functions.

Connectivity Example 1- TPU 2000R To WINECP Configuration Software Cennectivity
Example

If one was to connect a TPU 2000R to a configuration program such as WIN®CP over a long distance, a
method to accomplish this is via a telephone dialup modem. As illustrated tAwFigure 16, a personal
computer with WIN ECP is at the headquarters attached to a Public Telephene Switched Network. A
standard 10 bit telephone modem is providing connection of the digital signals to the analog telephone
line.

At a remote location is a TPU 2000R attached to a modem providingyconfectivity.

At both ends, the modem must be configured for appropriateyaute=sanswer capabilities and RS 232 port
capabilities. The protocol used to connect is ABB’s Standard 103Byte protocol. This is a 10 bit protocol
which may be transmitted asynchronously via a telephahe “dialup modem as those discussed via this
application note. The Standard 10 byte protocol is a ‘Master-Slave protocol. The device at the PC
terminal end ( WIN ECP End) sends the command gdialhup “String whereas the DPU 2000R modem end
must be configured to AUTOANSWER capabilities. {If @ ZOOM Modem is placed at the Host end and a
US Robotics modem is placed at the IED end,he following configuration must be configured for each.

Personal Computer With

WIN ECP Instaled Example Cable 1-
Example Cable 6 or 7 Figure 6.
ﬁ 1 Figures12 or 13.

10 Bit Dia UpiMODEM 10 Bit Dial Up MODEM

Auto- Answer
Enabled

Address1
' . 9600 Baud
Public Switched Std 10 Byte Protocol
Telephone Network TPU 2000R

Figure 16 — Application Topology Diagram PC TO TPU 2000R Point To Point.

Figuresy17 and 18 illustrate the WIN ECP screens required for connectivity to the device upon dial up.
Upon execution of the ABB WIN ECP program, the initial screen shown in Figure 17 appears. One
should,select Remote Access which allows attachment to the remote modem if the proper AT command
Strings and numeric dial out instructions are given.

13
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I. “Windows Extemal Commurications Program

ABB \
" Copyright © 199:2000 ABB Power T4 Company Inc
This pragram s pratected by U.5. and intemational copyright laus.
Do not copy of distibute,

Select Dperating Mode:

© OifLine

 Direct Access

& o

st |

Offire | Cat# -~ |8M - |unitt — | Name ~—-

Tp-pressFl

Figure 17- Initial ABB WIN ECP Access Screen

If one depresses the OK button after selecting t WS RADIO button Selection for Remote

Access, the screen as illustrated in Figure 18 a

Edt Monitonng  Setings  Lontol  Hjstoy Lgmm Help

Enter the dialing stiing

Corm Port Setup

Comm Fart |COM1

Offine_| Cat# ———mt [8M = [Unt# — |Name —— T

#kp, press F1

4
M PORT is that of the PC’'s modem port for attachment to the phone line.
d Rate is that for the remote modem and must match that of the Standard 10 Byte port which the

attached to the TPU 2000R.
me is that selected for the Remote TPU 2000R.
e Unit Address is the unit address of the Remote TPU 2000R node.

14



Modem Communications To ABB Relays AN-63A-00

If Pulse Dial is selected, then the the Modem Command for sending the Pulse command is sent When
dialing the number, otherwise, if Tone Dial is selected the command ATDT is sent to prefix the modem
dial out string. In this case, the Tone Dial selection is activated.

The dialup string is:
ATDT ,,,,18005551212 (the substation number of the remote device)
To hang up the device the WIN ECP program must be able to send the command:

ATHO

Additionally, one must be sure that the appropriate modem configuration Strings have been accepted by
the modem for correct handshake control and remote auto answer configUration.

Connectivity Example 2— REL 3XX TO RCP Configuration Seftware

If one wished to connect an ABB transmission relay such as,a RELN300y(MDAR), REL 301, REL 302, REL
350, REL 352 or REL 356 to its configuration software (RCP= Remote Communication Program), using a
dial up configuration as illustrated in Figure 19 is quite Ypossible. The REL transmission relay uses a
PONI R card for direct point to point communication via a gable,or a modem. Please reference Instruction
Leaflet 40-603 titled RCP Communication Program UserStGUIDE and Instruction Leaflet 40-610 titled RS-
PONI RS 232 Product Operated Network Interface User's, Guide.

Personal Computer With

RCP Installed Example Cable 1-
Example Cable6or 7 Figures7or 8..

Figures12or13.

10 Bit Dia Up MODEM

10BitDia Up MODEM

9600 Baud
Std 10 Byte Protocol

Public Switched REL 350

Telephone Network(= ANALOG LIN

Figure 19 - RCP TO REL 350 Communicatation Topology Example

In this example, a REL 350 shall be connected together with two US ROBOTIC Model 005686 Sportster
Modems ag’ des€ribed” previously in this application note. RCP software shall be configured to
communicateite the REL 350 via the aforementioned modems. Several steps are to be completed in this
example.

1. Configure the PONI R dipswitches to correspond to the appropriate baud rates of the
modem and RCP software.

2. 7 Attach the correct cables as to the relay devices as indicated in Figure 19. In this
example however, we shall disable handshaking (RTS/CTS) in the modem, so a straight
through DTE to DCE cable is necessary.

3. Configure the US ROBOTIC modems to enable/disable the appropriate features.

4, Configure the RCP software to connect to the modem and enable communications.

15
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O

5. Execute the communication command sequence and establish communications. O

STEP 1

In this example, the communication baud rate selection shall be set for 9600 baud. The baud rate ‘6f the
PONI R card is configured via dipswitches located at the rear of the card, consult the NI R manual
referenced in this document. Also configure the PONI R card for NO COMMAND | U%e. If one
is to view the dipswitches of the PONI R (installed in the REL 350) card, the four diM itions (left
to right) are upward, and the rightmost dipswitch is downward. This corresponds t h positions 1
through 5 being1 0 0 0 0 or ON, OFF, OFF, OFF, OFF. The PONI R CARD is now,c red.

STEP 2
As per Figure 19, connect the cables as indicated for the personal computer@m and the REL 350

PONI R to modem connection. In this example, the handshaking shall b, bled on the PONI R card
modem. Thus even using standard off the shelf cables (9 to 25 pin ¢ s with each pin run straight
through) shall operate in this example.

STEP 3
Now the modems shall be configured. Using the HYPERTERMIN gram supplied with Windows 95,
98, NT or 2000 can be used to configure the modems. U terminal as illustrated in Figure 20,

one can issue the AT commands to configure the modem.

& MODEM CONFIG - HyperTerminal
File Edit View Cal Transfer Help

Dl 5]3] | &

Zonnected 1:26:51 [Autodetect [SB00BM-1T S0 APS apture | [Pt eeho

BT
i B P [ PO [

2t Sec 1 2zt |Al 1.8" n 6 Col 1
nal’ At Command Set Example

Figure 20 - t

Each mode st be configured in this method. The modem parameters and dipswitch settings shall be
covered for eac dem location.

Dipswitch %ettings For The Modem Local To RCP:
Maode ipswitch Position
Po UP — Data Terminal

2 UP — Verbal Results Codes
sition 3 DOWN — Display Results Codes

16
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Position 4 UP-Echo Offline Commands
Position 5 DOWN - Disable auto answer
Position 6 DOWN — Carrier Detect Override
Position 7 UP — Load NVRAM defaults
Position 8 DOWN — Smart Mode

Dipswitch Settings For The Modem Local To The REL 350/ PONI R card:

Modem Dipswitch Position

Position 1 UP — Data Terminal

Position 2 UP — Verbal Results Codes

Position 3 DOWN - Display Results Codes

Position 4 UP-Echo Offline Commands

Position 5 UP — Auto Answer on the first ring, or higher if specified in NVRAM
Position 6 DOWN — Carrier Detect Override

Position 7 UP — Load NVRAM defaults

Position 8 DOWN — Smart Mode

In setting the modems via the AT command set, it was“determihed that the modem closest to the
computer executing the RCP program shall use the factorydefaults of the modem right out of the box. If
one was to view the USROBOTICS troubleshooting guides(available on the www.3com.com website) the
factory defaults are listed in the downloadable files.

For the modem attached to the RCP program, one must ‘¢hange a few parameters within the modem to
ensure connectivity. Starting with the factorydefault Settings with the modem right out of the box, one
should issue the AT commands:

AT&H0&DO0O&K0O&R1&S0
Which corresponds to the following definitions as designated in the USROBOTICS literature:

&HO = Flow Control Disabled

&DO0 = DTR Override (Default)

&K0 = DATA COMPRESSION DISABLED
&R1=MODEM IGNORES R[S

&S0 = DSR OVERRIDE ALWAYXS ON

As stated previously, otheg,commands could be issued to the modem to allow it to peacefully co-exist and
operate with the PONlsR,card. It is highly recommended to write the settings to the EEPROM in the
modem by issuing thel AF&W 1 or AT&W2 command

STEP 4

The RCP pfogram must now be configured to operate with the modem and issue the commands. The
steps to use this areas follows:

One must start RCP and enter the standard start screen as illustrated in Figure 21.

17



Modem Communications To ABB Relays AN-63A-00

e

P | 2 N = |

e A L D D e EREREIEENN [ 2/07/00mmCOM1g9600
EH

=[«
Z =1 zZ Rss e wi e bn e eE

Figure 21 — RCP Sandard Setup Screen

One must configure a substation file for the REL 350 connection.> Depress the Alternate key and S
simultaneously to enter the Substation menu and depress,the“down arrow ©” once to select “ New
Substation File” menu selection as illustrated in Figure 22!

Figure 22 -New Substation'Setup Screen

A file mustébe configured for the REL 350 connection. Since a PONI R card is not addressable, it is
considered a“point4to point device. As illustrated in Figure 23, one must pick an option for the
configuration . Iafour example (as shown in the topology of Figure 19), although the REL 350 is
networked through a modem, the connection is still point to point, one must select the selection “1” to
allow correct gonnectivity. Figure 23 illustrates the screen queries and answers for this specific example.

Asgillustrated in Figure 24, the operator must supply additional configuration data. Figure 24 lists the
configuration responses for this example. Configuration data to be supplied is as such:

RELAY TYPE - in this case selection 5 (REL 350) is selected.

18
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DEVICE DESCRIPTION - This field is used only for documentation purposes.

LOGON SEQUENCE - In this example, the ATDT command is used for a pulse tone telephone system.
Also in this example, an analog system is used and an additional prefix of “9” must be dialed to access
the external public telephone system, the comma “,” is used to insert a delay before dialing®the telephone
number of the remote location (where the REL 350 resides). In this instance, the substatiof'is located in
a telephone overlay area where the area code must be dialed with the main number.“Additienally, since
the remote modem is resident at an analog extension, several commas “,” are addedsto, creéate a delay for
the phone line to transfer to that extension and then synchronize with the remate snodem. A query is
generated to accept the configuration and a request for the file name to store,the,information is then
requested (without the operating system file extension).

e el 5= s ] =N |

“Fomdz 24 =-=0s
A et

v sect el A o il i ) e Sl ’A
Figure 23 —Initial Substation ConfiguratiomScreen

e | 1= 2 s

4 DPU
g

9 REL
2000 4 TP

P T e T I

\\DO“&vﬁ-ivﬁzﬁ.ml
R1e s cdz ||k e pElEloE L

Figure 24 — Final Substation Configuration Screen Query
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One must then configure the RCP program to execute the dial up sequence and configure the persenal
computer communication port selected. One must depress the Alternate key and “C” key simultaneously
to access the “COMMUNICATE” menu shown in Figure 25.

L EARISARIE B T

T, ) VR0 LU B O
fly ) A G E M| B A-EEER
2 = e A s

o e

]
=3
Figure 25 — Communicate Menu Selections

One should depress the down arrow key oncefto select the settings menu to configure the port type,
baud rate, and communication port selection,asillustrated in Figure 26.

e v = s e = N |

W EVi?ﬁR/OWOOﬁCOM 9600

e
partiime, baud fate, and communication port selection

CONCLUSION

In using modems, knowledge ofmany cammurication topics is required. Such areas of

i st wis Aed g ot e b i e ox L

Figure26 — RCP Settings Selection Screen

Forthis example, one must configure the RCP program for the same parameters as the PONI R card, in
other words, 9600 Baud. (Selection 9 in the Bit Rate Selection Submenu) shown in Figure 27 .
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e e Y e i

L D D e 1 2./ 07/ 0.0 e COM 1 29600

% [fe 52 ] EWW:
Figure 27 — Communication Baud Rate Setting Screen

Execute the same procedure to access the RS232/MODEMSeleetion submenu. The selection for
modem must be selected. By using this selection, the query for, ATDT dial out command screen will be
issued when issuing the connect command prompt.

Figure 28 illustrates the screen presented for the RS(232/ MODEM prompt.

e o 551 - il =N =

12/07/008mCOM1M9600

Figure 28 —- MODEM/RS 232 Screen Prompt Selection Submenu

The COM PORT Selection menu must be used to select the PC computer port though which RCP will
issue,.commands. In the sample case, the PC used has only one com port port “1"” . The selections for
the caemmunication port parameters are shown on the bottom right hand side of the communication
screen.,

One“must now select the previously configured file for operation. Simultaneously depress the “ALT” and
"St keys on the keypad to select the Substation Screen as illustrated in Figure 22. Highlight the “SELECT
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SUBSTATION” selection. The screen as shown in Figure 29 will be presented. As illustrated, theyfile
REL350md .sub is available for selection. Depress the right arrow key ®” twice to select the file
(highlighted as shown) and depress the enter key. Depress the enter key again to select the REL 350
description of the intended IED to be attached.

Finally, one must initiate communications with the relay. Depress the alternate “C” keys Simultaneously to
view the menu as illustrated in Figure 25. Highlight the “INITIATE “ selection and depress, thesenter key to
display the dial out query shown in Figure 30.

Notice that the dial out telephone number is visible. Depress the “Y” key omythe keyboard to initiate
communications. One should notice a black screen as illustrated in Figure 31 whieh follows. Once the
modem connects end to end, one will be prompted to depress the enter key to%eturn to the main screen
as shown in Figure 21. One may then proceed to the “RELAY COMMANDS™menu to query the relay for
information. The modem is configured to operate the speaker (there is a'velume control on the left hand
side of the modem as one faces the front of the modem) until connectionjeccurs.

=l

File Name:
[ire1350md. sub es Files

rel350md. sub

Current Directory:
C:\RCP191

To select filename window:
Press TAB. To select file-
name and return to program:
Press ENTER. To select file:
Press UP or DOWN arrow.
Press ESC key to quit.

wee (A1 Wi G2

b s | = =

fommunications Port initiated

e Alt+D-Devices;
J:iREL 350 . R350 REL 350

esei. w [JOE A==
oo Golz e e o Joue e o |

Eigure 30 — Dial Out Initiation
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mand Mode. ..

w1 o mes e cass e i B on il eE T

Figure 31 — Modem Command Mode Screen Upon Device Connection

At the conclusion of the communication session, one must remember to “hang up” the modem and
disconnect the device. Depressing the Alternate key afid the s C” key simultaneously will display the
screen as illustrated in Figure 25. Use the down arrow®,™ " to select the “HANG UP” selection. The
program will issue the AT&HO command.

Example 3 — Connection Of A REL 582 ASClisFront Port To Hyperterminal
Software

PREEACE - The REL 512 differs from theyother, two relays presented in EXAMPLE 2 and EXAMPLE 1
above. The communication port is a master/slave port design. The configuration port uses ASCII strings
in that a dumb terminal interface is able to attach and display the device settings/metering parameters ....
The REL 512 sends out (via its RD lifie) adgime/date ASCII string every minute for display on the attached
device. This fact is very critical ih that,the/modem or device attached must be able to tolerate this string.
Additionally, the REL 3XX produets ‘ox,the TPU/DPU 2000R , GPU 2000R or DPU 1500R communication
ports are slave only in their,protaeol design. The port only responds to requests. The REL 512 differs in
that it sends out at time stringwithout any prompting to the attached device.

The REL 512 also uses alnumefic character or alphabet character to move through its menus. The other
devices discussed in the, otherexamples use protocols and do not respond to the attached device strings.
The REL 512 will respond t@ each character. As shown in this example, the attached device (in this case
the modem) mustibe able to tolerate this operational characteristic.

The REL 512 has settings capabilities configurable and viewable via its front com port (which is a DCE
RS232 port)“agdits front panel interface. Any dumb terminal emulator is able to connect to the front port
and synchronize“with the unit to allow visualization of the REL 512 parameters. Within this example, two
USROBOTIC model 002806 (V.EVERYTHING modem using trellis technology encoding [which differs
from the QAM encoding]). As illustrated in Figure 32, the modems are configured via a point to point
conngction. The REL 512 ASCII protocol is not addressable and therefore cannot be multi-dropped
unlessyport switch devices are added to the system. The steps to establish communications are:

1. Connect the correct cable between the REL 512 front and the modem.
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Connect the correct cable between the PC executing the HYPERTERMINAL program (in@

2.
case the operating system used is WINDOWS 95).
3. Parameterization of the REL 512 front port communication parameters.
4. Parameterization of the HYPERTERMINAL settings. 4
5. Parameterization of the USROBOTICS modems using its particular AT comn@:’t.
6.

Execution of the connectivity procedure to establish communications. \

As illustrated in Figure 32, the topology of the REL 512 interconnection with t RTERMINAL
software is illustrated. Please note on the diagram, the appropriate cables used to(co the device. In
this example, the communication handshaking cannot be used since RTS/CTSADC R, DTR signals
are not supported on the REL 512 front communication RS 232 port. é

Persona Computer With
An Operating System
Offering aHY PERTERMINAL

Utility
Example Cable 4-

ExampleCable6or 7 Figure5.. @
- Figures12or 13,
N ) 10Bit Did Up MODEM 10 Bit Dia Up MODEM
Au(oAnsN
LOCAL I :
LOCATION REL512 MENU ASCII\
REL 512
REMOTE
LOCATIO
Figure 32 — Modem Connection Between @ Front Port And Hyperterminal Configuration

Public Switched
Telephone Network - ANALOG LINE,

Software
Step 1 And Step 2: Attach the C@Cables to the Devices

Connect the cables as illustratedyin ure 32 above.

Step 3: Configure the REQ ommunication Port

Configure the front port in the REL 512 with the correct parameters. The standard configuration
for the REL 512 is:

8 Data Bits
No Parit
aud.

Configure the rt with these parameters:
8 Data Bits
No Pﬁity
1Stop Bit
9200 Baud.

e procedure to configure the front port interface is as follows:
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When connecting a device to the front port of the relay, the communication parameters for the port

be changed to reflect those of the device to which it is connecting. To change the parameters via the
REL 512 front panel interface one could follow the procedure as follows:

1. From the screen of the Front Panel Interface viewing the meter readings, Depress the “E” keyﬁ) get

the menu :
E Fault Records %
® Device Info \
- Edit Settings
C Metering @
2. Depress the Left Arrow Key “- ” to Display the Menu
E Edit Settings
® Fault Records
- View Settings Q
C Metering
3. Depress the “E” Key to display the menu
E Password
*kkkkkkk
C Edit Settings

One must enter the CORRECT password to change th Nettings for this procedure. The default
password for the REL 512 is “ABB” (without the quotatioh,marks). If the password has been changed,

please enter the correct password as follows:

Depress the up arrow “ " or down arrow “4 a rough the numeric and alphabet selections for
the password.
W

Depress the left arrow “ " or the ri ® " to move through the different positions of the
password.

4. Depress the “ E” key to accept the p election you have entered. If the password is accepted
the following screen shall be visible.

E Password S
a Accepted
C Edit Setting
5. Depress the left arrow = accept the settings and proceed to the next menu which is shown
E Sys Settings
® Act Settin
C it n
6. Depress E" s e System Settings may be changed. The following menu item shall be
displaye
E HGPACTIVE GRP
® TIFICATION
C System Settings
7. epress the right arrow key “® " to display the following screen:
E IDENTIFICATION
SYSTEM PARAM
- DATE & TIME
C Sys Settings
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8. Depress the right arrow key “® " to display the following screen: O
E SYSTEM PARAM
® COMM PORTS

- IDENTIFICATION
C Sys Settings

9. Depress the right arrow key “® " to display the following screen:
E COMM PORTS

L 4
® DATA RECORDING \
- SYSTEM PARAMS
C Sys Settings 0

10. Depress the “E” key to display the following screen:

E FRONT PORT
® REAR PORT
- MODBUS ID
C COM PORTS
Since this example is a guide to configuring the communication r the FRONT COM ASCII port,
please refer to step 11 for FRONT PORT CONFIGURATIO ST IONS.
11. Depress the “E” key to display the following screen:
E FRNT BIT RATE
® FRNT DATA LGTH
- FRNT STOP BITS
C FRONT PORT
12. Depress the “E” key to display the followi n:
E ENTER
System Group
- 115200 \
C FRNT BIT RATE
By depressing the = " left arrow key;, on view the baud rate selections for the REL 512 front port

interface. The available selections are:

115200 \

2400

9600

19200 O
Select the desired ba@ by depressing the “E” key.
13. Depress the “C display the following screen

E NT BIT RATE

® DATA LGTH
- T STOP BITS
C FRONT PORT

14. One must then select the Front panel data length depress the ‘® ” to reveal the following screen.
E ¥ FRNT DATA LNGTH

® FRNT PARITY
FRNT BIT RATE
C FRONT PORT
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15. One must select the Front Port Data Length. Depressing the “E” key allows visualization @
following menu.
L 4

E ENTER
System Group
= 8
C FRNT DATA LNGTH %
Depressing the left arrow key “-= 7 allows the operator to select from the following daN :
8
7
16 Depress “E” to accept the parameters and then depress the “C” to return to t 4
E FRNT DATA LNGTH
® FRNT PARITY §
- FRNT BIT RATE
C FRONT PORT
17. One must set the parity by depressing the left arrow key “- ” to the following screen.
E EDIT PARITY
® FRNT STOP BITS
- FRNT DATA LNGTH
C FRONT PORT

System Group

18. Depress “E” to display the following screen
E ENTER K

- NONE
C FRNT PARITY
By depressing the left arrow key “- " the choi pa re displayed. The choices for selection are:
NONE
OoDD
EVEN \
19. Depress the “C” key to display the fol screen
E FRNT BIT RATE %
® FRNT DATA LGTH
- FRNT STOP BI#S

C FRONT PORT \'
20.Depress the left arrow key % ect the Front Panel Stop Bit selections. The following Screen

should be visible.
E ENTER

System Group
= 1
C FRN FOP BITS
The selections f tre 1or?2.
21.Depresséthe “E” key“to accept the selections.

C’ to back out of the relay and accept the settings when prompted by the front panel

Interface.
Step 4: Cogfigure Hyperterminal
Configuration of HYPERTERMINAL requires a few easy steps. The same configuration of hyperterminal

ma ed for two tasks:
Configuration of the MODEMS with the AT command sets.
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Dial out and query of the REL 512 MENU ASCII SCREENS for device configu
and file retreival.

The REL 512 FRONT port as illustrated in TABLE 1 does not offer handshaking. Therefore,%etup
requires that no handshaking be used for HYPERTERMINAL. HYPERTERMINAL MU SET UP
WITH COMMUNICATION PARAMETERS WHICH MATCH THAT OF STEP 3 ABOVE, n

8 Data Bits

1 Stop Bit

No Parity

19200 Baud @
The steps to accomplish this are as follows:
llowing screen illustrated

1. Select HYPERTERMINAL from the WINDOWS menu to reve
in Figure 33.

2. Select the icon labeled Hyperterminal.exe The screen 4 a in Figure 34 should be
visible. The operator will be prompted for a name as;illu

Hle £t Yo Tt Fomat Toos Table Wivdow tilp . ™
ZRGRY| BRI - e 2@ - :
mal - il <0 -8z 0-<-4- :

e T s .
——

J& C:\PROGRA~1\ACCESS~1\H_.. IRI[E] 3|

Hle Edt View Hep 2. Rotate the knutled screws to the left and right of the REL 512, which sscure the fromt
= o ]| panslinieriaceiothe housing ofthe unit. The knuried screws should be tumed

STEP 5:

HPERTERMINAL
configuration made for the REL 513 The pracedure e as fallows:

1. With HYPERTERMINAL executing,
CONCLUSION

In using modems, knowedge of many cornmunication topics is required. Such areas of
investigation are:

« Protocal
« Modem Compatbilty With The Protacal

+ RS 232 DTE or DCE emulation wih the IED and Host,
+  Device Handshaking Requirements

« Modem AT Cormmand Set Configuration

« & Register Configuration

« Modem Save Command Cormmands

+Cahing Onfians

% sl wm S ez s i bn bR L& T

Figure 33 — Hyperterminal Selecii

File Edit View Insert Format Tools Slide Show Window Help
SREGY  edY o - e mRAE 907
[T T 0

EEEREERRF3

S C\PROGRA-TWACCESS 1\H !EI:{

Fle_Edit I

T, New Connection - HyperT erminal
Fie Edt View Cal Ttansfer Hep

haemat wesmee | ol 1 &) ] s

(ODEM  ofion_help_s.

M
CONFIG Rt

UCA Comm Ylan
1t Consale it

1 obiect(s] selected |

Cance

[Auodetect _[Autodeent [SEROLL [EBPS NN _[Capire [P echa

Defadk besgn il

igure 34 — Hyperterminal Setup Screen
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3. Once the OK icon has been depressed, the screen for port setup will be displayed. Not
the port setup menu is illustrated for display and COM 1 selection is highlighted for this
example and selection. Notice that with the MODEM selection (for the built in computer
internal modem) deselected, the some of the fields are “greyed out”. L 4

4. The COM properties for the modem must be selected for this example to t elected for
the REL 512. In this case the same settings configured for the RE 1@EP 3 are
selected for the interface. Notice that the settings are selected in Fi for those
configured in STEP 3. Notice for this example, hardware handshaki enabled for
RTS/CTS configuration (since HYPERTERMINAL TO MODEM URATION IS
OCCURING NOTE: REL 512 DOES NOT HAVE HANDSHAKING AND MODEM WILL

BE CONFIGURED AS SUCH).
5.  Once the OK pushbutton is depressed, the screen depicted in Fi is presented to the

operator. AT commands can now be typed to configure t em with the appropriate
parameters for operation in this system.

File Edit iew Insert Format Tools Table Window Help i =l
FHEGRY i ERI v-o-[a®
mal = Arial MR

Fle EdE Vew Insert Format

sH|&hy

,,,,,,

ows |z

[Autodetect  [Autodetect  [SEROLL | [CAPS [WUM [Capiuie  [Piintechio

ure 36 — Com Port Settings Configuration Screen
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The configuration process for this step is now complete.

Step 5 — Configuration Of The Modem Parameters For The Local And Remote
Sites

THE USROBOTICS modems used (Model 002806- V.Everything) have commands similarto those of the
previous USROBOTIC modems. Several differences are apparent with respect _to their “S” register
configurations and auto configurability. Additional sessions may be set up to allow remete “‘configuration.
However, it is strongly advised that remote configuration and automation dial up capabilities not be used
with the REL 512 since difficulties may result since handshaking is not available.

Another word of caution should be issued in that the V.Everything modem,mays€xperience difficulties
connecting with the REL 512 master/slave emulation of the port during dial-up“sessions. IF the MODEM
is undergoing the attachment process and the REL 512 happens to send out its time ASCII string to the
MODEM simultaneously, the modem will disconnect and display thefprompt“NO CARRIER” at the host
site. This process will take a few minutes to occur and until thisfeccurs; ng communications will occur. If
a command string is sensed via the SD line (remote modem REB, will" illumintate) during the dialing
process, the remote modem will hang up (the remote modem,OH TOn"Hook]) LED will extinguish. There
is no way to overcome this limitation in operation with this model offmedem.

Some important words covering the configuration of the MODEMawhen used with the REL 512:
DISABLE DTR (&D0)
USE THE DEFAULT DISABLE OF SOFFWARE FLOW CONTROL (&10)
DSR ALWAYS ON (&S0)
DISABLE CARRIER DETECT (&€0)
Thus the command string should look like this;

AT&D0&S0&I0&C0&W
Note the &W writes the current setting to the' Nan-Volitile RAM.

Additional tips are covered in the followingitips for LOCAL modem configuration (that modem attached to
the HYPERTERMINAL Personal Cemputer) and the REMOTE modem (that modem attached to the REL
512). Attach the cable from theq PC tosthe modem undergoing the configuration process. It is advisable
to label each modem location_since, the LOCAL modem will be configured slightly differently from the
remote modem.

Local Modem

Local Modem parameters/are illustrated in Figure 37. To display the current list of parameters, the
command string AT&M4, should be typed in the HYPERTERMINAL environment . A list of the parameters
used is shown. Fhe LOCAL modem also may be configured via the dipswitches located underneath the
relay.

Dipswitch Positions are:

POSITION 1 —UP = DTR Always ON

POSITION 2 —UP =VERBAL RESULTS CODE
POSITON 3 -DOWN = DISPLAY RESULTS CODE
POSITION 4 -UP =ECHO OFFLINE COMMANDS
ROSITION 5 -DOWN =SUPPRESS AUTO ANSWER
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POSITION 6 -DOWN = CARRIER DETECT OVERRIDE O
POSITION 7 —-UP =DISPLAY NORMAL RESULTS CODE

POSITION 8 -DOWN =ENABLE AT COMMAND SET

POSITION 9 —UP =NO DISCONNECT WITH +++ L4
POSITION 10 —UP =LOAD NVRAM DEFAULTS

NOTE this local modem is only configured for DIAL OUT capability — no auto answi ionally, all
commands are echo’ed back to the terminal for easy access and troubleshooting. oniRower UP the
NVRAM defaults are loaded into memory. It is also illustrates in Figure 33 that h ing is enabled.

No other parameters have been changed from the default settings.
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Figure 37 — Local Modem Configuration S
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The configuration requirements xﬂ remote modem vary slightly from the local modem. The
o]

configured commands in the R odem are illustrated in Figure 38. The parameters configured in
your remote modem may % sable using the command AT&I4. It is important to connect the

HYPERTERMINAL programgto odem being configured as REMOTE to accomplish this. It is also
advisable to label the mo%being a REMOTE device for identification purposes only.

The remote mode have all its handshaking requirements turned off. Additionally, the
COMMAND MO = @ and the ONLINE MODE ECHO must be disabled. Failure to disable these
parameters willloc puffer of the modem and the REL 512 since the connect strings, REL 512 time
ASCII stringsf(ona 1 ute basis) will be returned to the REL 512 for response.

The important nd strings to configure are:

DISABLE DTR (&DO0)

USE THE DEFAULT DISABLE OF SOFTWARE FLOW CONTROL (&I10)
DSR ALWAYS ON (&S0)

ONLINE ECHO OFF (E0)

ONLINE LOCAL ECHO OFF (F1)

DISABLE CARRIER DETECT (&CO)
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O

DISABLE TRANSMIT FLOW CONTROL (&HO0) O
DISABLE RECEIVED DATA RTS CONTROL (&R1)

The AT command set string should look like this: *
AT&DO0&I0&SOEOF1&CO&HO&R1&W %

As with the previous example, the &W writes the command string to NVRAM. \

Since this modem is configured for AUTO ANSWER, certain “S” registers shaul configured for

should engineer appropriate values for their application:

ATS0=3 (3 Rings before Auto Answer)
ATS41=10 ( 10 Attempts before disconnect of Auto Answer
ATS19 =1 (1 Minute Inactivity causes hang up).
The “S” register definitions are particular to this particular brandge Refer to the website or CD

ROM included with the modem to verify correctness. As explaihed viously, the command AT&W
should be sent to the device to write the parameters into NVRAM.

optimal performance. In this example, sample “S “ register values are giver@ mple. The user

bypertm.dl - Hyperm

LAST DIALED #:

E'SE‘EIEGMN oiion hel| | yspobotics Courier V.Everything Settings...
gtatus: In Servize E/V Group=1l Mode=VIEW Active Gr
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BAUD=19200 PARITY=H WCORDLEN=8
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200=002 =01=000 s802=042 @03=013 =204=010 203008 207=060
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264=000 #263=000 8&6=000 ]} = £3=000 &70=000

LAST DIALED #:

Connected 00017 [VTio0 152008 G (U [Cee  [Pidecn

Figure 38 — Remote g'g Settings

As describedgn for local modem, the following dipswitches could be configured for power-up auto-
configuratio

Dipswitch P ns

POSITION 1 -UP = DTR Always ON
POSITION 2 -UP =VERBAL RESULTS CODE

POSHITION 3 !UP = SUPPRESS RESULTS CODE
P N 4 -DOWN =NO ECHO OFFLINE COMMANDS

5 -UP = AUTO ANSWER ON RING
ON 6 -DOWN = CARRIER DETECT OVERRIDE
SITION 7 —-DOWN =INHIBIT DISPLAY NORMAL RESULTS CODE
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POSITION 8 -DOWN =ENABLE AT COMMAND SET *** (see note that follows) O
POSITION 9 —UP =NO DISCONNECT WITH +++

POSITION 10 —UP =LOAD NVRAM DEFAULTS .
**NOTE — Once configuration is complete it may be advisable to place dipswitch 8 in t P position to
disable AT commands. In this way if an “AT” command string is contained within the upload or
download file strings or ASCII command strings, the modem will not respond unN or disrupt

communications.
Step 6: Connection And Execution Of Attachment Procedure @

Attach the modem to analog lines (local and remote). Use the ATDT string to access the
modem as illustrated in Figure 39 using HYPERTERMINAL. Since the comm echo is not suppressed
for the local modem, the example screen in Figure 39 shows the RING and,CONNECT prompts returned

upon successful communication.
Ele Edit Yiew [nsert Format Iools Table ‘Window Help e
CEIEEA R SRR XA v~ . _

| = | Times Mew Roman = |10 v| B I U ‘%

L)
CAPROGRA™1NACCESSTIAH... I [=] 3. H il
File Edt View Help "

& MYNEWS12 - HyperTen
Fle Edt View Cal Transfer Help

& & oisfoisl ol sl

MODEM  aiion_help
CONFIG.ht ATDTY, 6103957334, , ,, 5017

0% % RINGING
'

RINGING

ol
CONMECT 13Z00/ARQ/V34/LAPM

MYNEWS12.

1 obiect(s] selected

Connected 0.01:43 VT100 19200 8:N-1

14z sec | 42i#2[[AEE N 3 [CPROGRA\ACLESS I\HIRER T £

then the REL 512 may have been sending its time string during the dial
se, redial or modify the reconnect tries in the S19 register.

If the modem does no

To exit the sess epress the hang up icon located on the HYPERTERMINAL screen or the HANG UP
submenu located on the TERMINAL screen. Also one may send the AT&HO string for hang up.

L 4
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Figure 40 - REL 512 Configuration Menu Screen K
Example 4 — Connection Of A REL51 @rial Port 2 (Rear Port) To
Hyperterminal Software

The REL 512 has settings capabilities con able, and viewable via its rear com port (which is a DTE
RS232 port). Any dumb terminal emulatorgs,a 0 connect to the rear port and synchronize with the unit
to allow visualization of the REL 512 pa 5. Within this example, two USROBOTIC model 002806
(V.EVERYTHING modem using trellis gy encoding [which differs from the QAM encoding]). As
illustrated in Figure 41, the modemsfare igured via a point to point connection. The REL 512 ASCII

protocol is not addressable an refere €annot be multi-dropped unless port switch devices are added
to the system. The steps to est& ommunications are:

Connect the corr& between the REL 512 SERIAL 2 port and the modem.

Connect the cofrect le between the PC executing the HYPERTERMINAL program (in this
case the operating system used is WINDOWS 95).

Parameteri L 512 rear port communication parameters.

j rs\internal to the relay for correct RS 232 port configuration

@et HYPERTERMINAL settings.

ize each USROBOTICS modem using its particular AT command set.

N

No gk w

As illustrated in ure 41, the topology of the REL 512 interconnection with the HYPERTERMINAL

software is illustrated. Please note on the diagram, the appropriate cables used to connect the device. In

this example, handshaking will be used to provide coordination between the modems. The USROBOTIC

modems allow Carrier Loss Redial capability along with dial back security capability. Although these

features will not be configured and examined in this rudimentary application note, the RS 232

hal ing features will be set up to its fullest capability to allow addition (and reliability in operation) of
apabilities at a later date.
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Personal Computer With O

RCP Installed Example Cable 5-
Example Cable 6 or 7 Figures 11..
Figures12 or 13.

10 Bit Dial Up MODEM

10 Bit Dial Up MODEM

. . REL Menu ASCII Protocol
Public Switched REL 512
Telephone Network - ANALOG LINE
REMOTE

LOCATION Q

Figure 41 — Modem Connection Between A REL 512 Serial Port (L%‘c The Back Of The Relay)

LOCAL
LOCATION

And Hyperterminal Configuration Software

Step 1:

Construct and attach the cable as illustrated in Figure @ or the REL 512 / modem connection.

(REMOTE LOCATION).

Step 2: @

Construct and attach the cable as illustrated e 41 above for the personal computer to modem

connection. (LOCAL LOCATION \
Step 3:

Configure the rear port interface of t
all ports are 9600 baud, 8 data bits
port cannot be used with a 10 bi
side of the REL 512) must be

these parameters which are%
19200 Baud
8 Data Bits
No Parity
1 Stop

e tofcon

2 with the correct parameters. The default parameters for
parity , 2 Stop bits. However, with the standard configuration, the
s previously explained. The Serial port 2 (located at the back
d following the attached procedure. Configure the font port with
le for operation with a 10 bit modem:

re the REAR port interface is as follows:

When connect evice to the front port of the relay, the communication parameters for the port must
be changed to reflect those of the device to which it is connecting. To change the parameters via the
REL 512 front panel interface one could follow the procedure as follows:
4
1. the screen of the Front Panel Interface viewing the meter readings, Depress the “E” key to get
enu :
Fault Records
® Device Info

= Edit Settings
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2.

3.

C Metering O

Depress the Left Arrow Key “= ” to Display the Menu
E Edit Settings

® Fault Records ¢
= View Settings

C Metering @
Depress the “E” Key to display the menu

E Password
*kkkkkkk
C Edit Settings 0

password for the REL 512 is “ABB” (without the gquotation marks). If th ssword has been changed,

One must enter the CORRECT password to change the relay settinngprocedure. The default

please enter the correct password as follows:

Depress the up arrow “ " or down arrow © " to page throug @: and alphabet selections for
the password.
Depress the left arrow % ” or the right arrow ® " to ough the different positions of the
password.

Depress the “ E” key to accept the password selecti ou have entered. If the password is accepted
the following screen shall be visible.
E Password

= Accepted
C Edit Settings
Depress the left arrow = ” key to accept settings and proceed to the next menu which is shown

E Sys Settings
® Act Settings

C Edit Settings
Depress “E” so that the S ings may be changed. The following menu item shall be
displayed:

E CHG ACTI

® IDENTIFIC

C System Settin
Depress the righ ey ‘® " to display the following screen:

TION

SYSTEM PARAM
® COMM PORTS
-~ IDENTIFICATION
C Sys Settings
ss the right arrow key “® ” to display the following screen:
E COMM PORTS
® DATA RECORDING
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- SYSTEM PARAMS O

C Sys Settings

10. Depress the “E” key to display the following screen:
E FRONT PORT *
® REAR PORT

- MODBUS ID %
C COM PORTS

Since this example is a guide to configuring the communication settings for the FF%M ASCII port,
please refer to step 11 for FRONT PORT CONFIGURATION INSTRUCTIONSQ

11. Depress the ‘® ” key to display the following screen:
E REAR BIT RATE
® REAR DATA LGTH Q
- REAR STOP BITS
C REAR PORT m
12. Depress the “E” key to display the following screen:
E ENTER

System Group
- 115200
C REAR BIT RATE g
By depressing the “= ” left arrow key, one can view uddrate selections for the REL 512 REAR port
interface. The available selections are:

115200 Q
2400
9600
19200 \
“E¥ key.

Select the desired baud rate by depressim
13. Depress the “C” key to display th lo screen

E REAR BIT RATE
® REAR DATA LG
- REAR STOP S
C REAR PO
14. One must then select t anel data length depress the “® ” to reveal the following screen.
E REAR DATA L H
® REAR P
- REAEF RATE
C
15. One musifsele ront Port Data Length. Depressing the “E” key allows visualization of the
followin enu.
E NT.
em Group
= 8

C REAR DATA LNGTH
L 4
Depressing the left arrow key “= "
8
7

allows the operator to select from the following data lengths:
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O

16. Depress “E” to accept the parameters and then depress the “C” to return to the menu: O
E REAR DATA LNGTH
® REAR PARITY
- REAR BIT RATE ¢
C REAR PORT
17. One must set the parity by depressing the left arrow key “= " to display the following en.
E EDIT PARITY \
® REAR STOP BITS @
- REAR DATA LNGTH
C REAR PORT

18. Depress “E” to display the following screen 0
E ENTER
System Group Q
- NONE
C REAR PARITY

By depressing the left arrow key “~ ” the choices for parity are di “®The choices for selection are:
NONE
ODD
EVEN \

19. Depress the “C” key to display the following screen

E REAR BIT RATE
® REAR DATA LGTH @
- REAR STOP BITS
C REAR PORT
20. Depress the left arrow key “= ” to select AR Panel Stop Bit selections. The following Screen
should be visible.
E ENTER @
System Group ()
C REAR STOP BI

The selections for Stop Bits & .

21. Depress the “E” key t@ accept the selections.
22. Depress the “C” ke out of the relay and accept the settings when prompted by the REAR
panel interface.

N

The REL 51 ial Port 2 is able to be configured for RS232 or RS 485 connectivity. The configuration
procedure is achieved via jumpers located near the Serial Port 2 interface on the relay. The default
configuration for the relay is RS232. However one should verify jumper settings via the following
procedure:

Step 4:

1. The technician performing this operation should be wearing anti-static wrist straps and work
on an anti-static environment to ensure that static electricitiy is not conducted between the
operator and REL 512 internal components.
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Rotate the knurled screws to the left and right of the REL 512, which secure the front panel
interface to the housing of the unit. The knurled screws should be turned counterclockwise
(or to the left) to loosen the screws.

Remove the blue and red ribbon cable interconnecting the electronic signals betweén the
front panel interface and the REL 512 motherboard. The internal assembly ofgthe

unit should be visible.

While grasping the internal assembly ejectors, and cantilevering the ejecters 4ewards you,
remove the internal assembly board from the chassis.

As illustrated, 5 jumpers are located near the rear serial port connector., The jumper locations
for RS 232 and RS 485 operation are listed in TABLE 2. Ensure that the jumpers placed in
the locations corresponding to the RS232 positions listed in the table.

Place the board into the REL 512 housing pressing the assembly ejectors with even force to
mate the connections within the assembly with the REL 512 métherboard.

Carefully reattach the blue and red ribbon cable interconnecting the electronic signals
between the front panel interface and the REL 512 mothepb®ard.

With the front panel interface in the correct position, securefthe¥ront panel interface with the
housing by tightening the knurled screws on the leftiand righisside of the panel. The screws
should be rotated clockwise (or to the right).

Table 2 - Card Jumper Settings.

Jumper Pins | 12 | 2,3

Mode Selection:

JP1-4 | RS-232 | RS-485
RS-485 Configuration

JP5 Half duplex | Full duplex

JP6 2 wire 4 wire

JP7 2 wire 4 wire
RS-485 Termination/Bias Resistors:

Jp8 121 Ohms Open

JP9 523 Ohms Open

JP10 523 Ohms Open
Step 5:

The operator should configure the HYPERTERMINAL settings to match those of the configuration made

for the REL 512. Thegproeedure is as follows:

1. SelectHYPERTERMINAL from the WINDOWS menu to reveal the following screen illustrated
in Figure 42,
2. €Selgcet thevicon labeled Hyperterminal.exe The screen illustrated in Figure 43 should be

visible.£The operator will be prompted for a name as illustrated.
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menu is il
selection.
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selected for the interface.

configured in STEP 3.
RTS/CTS configuration.
Once the OK pushbutton
operator. AT commands

Screen

n has been depressed, the screen for port setup will be displayed. Note that

lustrated for display and COM 1 selection is highlighted for this
Notice that with the MODEM selection (for the built in computer

dem) deselected, the some of the fields are “greyed out”.
properties for the modem must be selected for this example to those selected for
In this case the same settings configured for the REL 512 in STEP 3 are

Notice that the settings are selected in Figure 44 for those
Notice for this example, hardware handshaking is enabled for

is depressed, the screen depicted in Figure 45 is presented to the
can now be typed to configure the modem with the appropriate

parameters for operation in this system.
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COM PORT CONFIGURATION FOR ATTACHMENT OF HYPERTERMINAL

Flgure 46 — Hyperterminal Screen For Data Communication Entry.
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Steps 6 And 7 — Configuration Of The Modem Parameters For The Local And
Remote Sites

THE USROBOTICS modems used (Model 002806- V.Everything) have commands similar_to those of the
previous USROBOTIC modems. Several differences are apparent with respect to theirg“S” register
configurations and auto configurability. Additional sessions may be set up to allow remote configuration.
However, it is strongly advised that remote configuration and automation dial up capabilities hot be used
with the REL 512 since difficulties may result since handshaking is not available.

Another word of caution should be issued in that the V.Everything modem mayyexperience difficulties
connecting with the REL 512 master/slave emulation of the port during dial-up,sessions. |IF the MODEM
is undergoing the attachment process and the REL 512 happens to send ,ut, itSttime ASCII string to the
MODEM simultaneously, the modem will disconnect and display the prampt “NO© CARRIER” at the host
site. This process will take a few minutes to occur and until this occurs, hofeommunications will occur. If
a command string is sensed via the SD line (remote modem LEDfwijllyillumintate) during the dialing
process, the remote modem will hang up (he remote modem OH{ON HEOK]) LED will extinguish. There is
no way to overcome this limitation in operation with this model of modem:

Some important words covering the configuration of the MODEM when used with the REL 512:
DISABLE DTR (&D0)
USE THE DEFAULT DISABLE OF SOFTWARE FREW CONTROL (&I0)
DSR ALWAYS ON (&S0)
DISABLE CARRIER DETECT (&CO0)

Thus the command string should look like this;
AT&D0&S0&I0&CO0&W
Note the &W writes the current setting to the Nen-Volitile RAM.

Additional tips are covered in the following, tips for LOCAL modem configuration (that modem attached to
the HYPERTERMINAL PersonalyComputer) and the REMOTE modem (that modem attached to the REL
512). Attach the cable from the PGytothe modem undergoing the configuration process. It is advisable
to label each modem location since the LOCAL modem will be configured slightly differently from the
remote modem.

Local Modem

Local Modem parameters ¢are illustrated in Figure 47. To display the current list of parameters, the
command string ‘AL&I4¢should be typed in the HYPERTERMINAL environment . A list of the parameters
used is shown: The®kOCAL modem also may be configured via the dipswitches located underneath the
relay.

Dipswitch Positions'are:

POSITION 1 —UP = DTR Always ON

POSITION 2 =UP =VERBAL RESULTS CODE
POSITION 3 -DOWN = DISPLAY RESULTS CODE
POSITION 4 -UP =ECHO OFFLINE COMMANDS
POSITION 5 -DOWN =SUPPRESS AUTO ANSWER
ROSITION 6 -DOWN = CARRIER DETECT OVERRIDE
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POSITION 7 —-UP =DISPLAY NORMAL RESULTS CODE O
POSITION 8 -DOWN =ENABLE AT COMMAND SET
POSITION 9 —UP =NO DISCONNECT WITH +++

POSITION 10 —UP =LOAD NVRAM DEFAULTS L4
NOTE this local modem is only configured for DIAL OUT capability — no auto answer. nally, all
commands are echo’ed back to the terminal for easy access and troubleshooting. er UP the

No other parameters have been changed from the default settings.

Ele Edt View Insert Format Tooks Side Show windon Help B =1
BHE .| B o L@ RERD H0E e @ g
: o s e Q

NVRAM defaults are loaded into memory. It is also illustrates in Figure 33 that hm is enabled.

FIGURE XX- HYPERTERMINAL REMOTE MODEM SETTINGS (AT COMMANDS)

& MYNEW512 - HyperT erminal |

ATI4
USRobotics Courier V.Everything Settings...

BO C1 Bl Fl1 ML Q) VL X7
BAUD=19200 PARITY=N WORDLEN=8
DIAL=HUNT ON HOGK  TIMER

£43 Bl gcO &D2 &GO €HL €I0 &K1 &LO M4 ENO
40 GRZ  £80 475 &UO g0  EVL  RNE  #CTD=0

800=001 S01=000 S02=043 S03=013 S04=010 805=008 806=002 S07=060
s08=002 §09=006 s10=014 811=070 812=050 813=000 ®14=001 s15=000
S16=000 §17=000 S18=000 £15=000 £20=000 $21=010 @22=017 923=019
§24=150 §25-005 ®26=001 =27=000 =28=008 825=020 830=000 831=000
§32=009 §33=000 §34=000 §35=000 §36=000 837=000 838=000 839=000
S40=000 §41=000 $42=126 843=200 844=015 845=000 ®46=000 =47=000
£48=000 949=000 £50=000 851=000 ©52=000 853=000 ©54=064 S55=000
856=000 §57=000 858=000 859=000 2460=000 861=000 #62=000 63=000
§64=000 965-000 S66=000 S67=000 S68=000 865=000 s70=000

LAST DIALED #: T9,6103957324,,,,5017
oK
[« Connected 0:05:06 [vT100 152008N-1  [SCROLL  [CAPS [NOM | [Captuz [Pt echa
wellh & | agoshopes- N NOOE 4| 2-L-A-==52Bf

T el @R JRr i oz bR oE

Figure 47 — Local Modem Configuratiol S

Remote Modem

L 4
The configuration requirement N(ne remote modem vary slightly from the local modem. The
configured commands in th TE 'modem are illustrated in Figure 48. The parameters configured in
your remote modem may b ccessable using the command AT&l4. It is important to connect the
HYPERTERMINAL progr (o] modem being configured as REMOTE to accomplish this. It is also
advisable to label the mo@being a REMOTE device for identification purposes only.

The remote mode
COMMAND M
parameters wi
ASCII strin

d have all its handshaking requirements turned off. Additionally, the
nd the ONLINE MODE ECHO must be disabled. Failure to disable these
e buffer of the modem and the REL 512 since the connect strings, REL 512 time
inute basis) will be returned to the REL 512 for response.

and strings to configure are:

DISABLE DTR (&D0)

USE THE DEFAULT DISABLE OF SOFTWARE FLOW CONTROL (&I0)
DSR ALWAYS ON (&S0)

ONLINE ECHO OFF (E0)

ONLINE LOCAL ECHO OFF (F1)

DISABLE CARRIER DETECT (&C0)
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O

DISABLE TRANSMIT FLOW CONTROL (&HO0) O
DISABLE RECEIVED DATA RTS CONTROL (&R1)

The AT command set string should look like this: *
AT&DO0&I0&SOEOF1&CO&HO&R1&W %

As with the previous example, the &W writes the command string to NVRAM. \

Since this modem is configured for AUTO ANSWER, certain “S” registers shaul configured for

should engineer appropriate values for their application:
ATS0=3 (3 Rings before Auto Answer)

optimal performance. In this example, sample “S “ register values are giver@ mple. The user
ATS41=10 (10 Attempts before disconnect of Auto Answer)
ATS19 = 1 (1 Minute Inactivity causes hang up).

The “S” register definitions are particular to this particular bran Refer to the website or CD
ROM included with the modem to verify correctness. As ex d viously, the command AT&W
should be sent to the device to write the parameters into NVRAM.

hypetmdl  Hypetm Dl=] 5[5 ol =
% % LAST DIALED #:
DEM

arion_beh| | ysRohotics Courier V.EBverything Settings. ..
Status: In Service E/V Group=l Mode=VIEW Active Group=l

BO C1 ED Fl ML Q1L V1 X1
BAUD=15200 PARITY=N WORDLEN=S8
C4 Comm
1ht

Sylar] DIAL=TONE ON HOOK  TIMER
Console

MO
CONFIGA

£41 B0 gcO  &D0 &G0 €HO GI0 GR1  &LO  &M4  ENO
40 &R g80 475 &UO g0  EVL  RNE  #CTD=0

S00=003 901=000 =02=043 =03=013 =04=010
S08=002 S09=006 S10=014 S11=070 £12=050 813=000 s14=00
816=000 §17=000 S18=000 S15=000 S20=000 821=010 82250

S24=150 925=005 SZ6=001 S27=000 S28=008 829=020  s30=0)

It
D
5325009 933=000 §34=000 §35=000 §36=000 937= 38=0 5
540=000 941=000 $42=126 943=200 844=015 845 #46=000
£48=000 949=000 £50=000 £51=000 £52=000 953=000 @54 855=000
S56=000 857=000 858=000 859=000 8602000 861=000 s62=| 863=000
564=000 965=000 ®66=000 867=000 SGE"D 869" 270=
LAST DIALED #:

Connected 00017 [vTio0 192008H1  [SCROLE [ch aptire WP 2eha

Figure 48 — Remote Mod@ ngs

As described in for t@ modem, the following dipswitches could be configured for power-up auto-

configuration:

POSITION 2 —-UP =VERBAL RESULTS CODE

POSITION 3 ;UP = SUPPRESS RESULTS CODE

POSIIION 4 -DOWN =NO ECHO OFFLINE COMMANDS

N 5 -UP = AUTO ANSWER ON RING

6 —-DOWN = CARRIER DETECT OVERRIDE

ON 7 —-DOWN =INHIBIT DISPLAY NORMAL RESULTS CODE

SITION 8 -DOWN =ENABLE AT COMMAND SET *** (see note that follows)
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POSITION 9 —UP =NO DISCONNECT WITH +++ O
POSITION 10 —-UP =LOAD NVRAM DEFAULTS

**NOTE — Once configuration is complete it may be advisable to place dipswitch 8 in the UP posﬁon to
disable AT commands. In this way if an “AT” command string is contained within the em upload or
i

download file strings or ASCII command strings, the modem will not respond unpted r disrupt
communications. \

Step 8: Connection And Execution Of Attachment Procedure @

Attach the modem to analog lines (local and remote). Use the ATDT commandstring to access the
modem as illustrated in Figure 49 using HYPERTERMINAL. Since the co 0 is not suppressed
for the local modem, the example screen in Figure 49 shows the RING NECT prompts returned

upon successful communication.

S

Bl Edt Ve Insert Fomat Took Table Window Help . =l
EHSRAY LB o WE
mal

e fewronan =10 <[ B Z 0|

S =
C\PROGRAT \ACCESSTAH... B
I Edi View Hol £

e
CONNECT 15200/ARQ/V34/LAEM
MYNEWST2.

1 cbisct(s) selected

-
Conrected (01:43 V100 [ | (Y A

Figure 49 — ATDT Sample Sring @zﬁul Connection Banner

If the modem does not con ,then the REL 512 may have been sending its time string during the dial
up procedure. If this is the ¢ redial or modify the reconnect tries in the S19 register.

If the modem does conne@ depress the “/” key or Backspace key on the keyboard to reveal the REL
512 startup screen illu igure 50.

To exit the sessi the hang up icon located on the HYPERTERMINAL screen or the HANG UP
submenu located on TERMINAL screen. Also one may send the AT&HO string for hang up.
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Mon Dec 12 2000 16:56:00_

e B/V Group=l Mode=VIEW Active Group=1

Connected 10312 [VT100 [192008N-1[SCROLC  [CAPS [NOM  [Captue  [Printecho

%, ’
O\E
Q

cE
% w1 mm mer s e oo on e OF @

Figure 50 - REL 512 Configuration Menu Screen

Conclusion

application note covers only a miniscule amount of i on needed to successfully attach a 10 Bit
Telephone Modem to an Analog Public Switch hone Network. Proper engineering of a
communication network requires areas of investigati

In using modems, knowledge of many communication% iS’ required. This brief and rudimentary
0 i

Protocol
Modem Compatibility With ocol

RS 232 DTE or DCE emuh the IED and Host.
Device Handshaking Requi

Modem AT Command
S Register Configuration

Modem Save 08 and
Cabling Options ’\
ABB relays have been provM ate reliably with many manufacturer's modems. Careful system

configuration is the key to C ful project installation. It is hoped that this rudimentary application
note assists the user in the,taskiof easily and flawlessly attaching a modem to ABB products.
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