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COPYRIGHT

Copyright 1990 by Universal Data Systems, Inc. (UDS), a subsidiary of Motorola Inc.
(Information Systems Group).

Published by UDS, who reserves the right to make improvements in the products
described in this manual as well as to revise this publication at any time and without
notice to any person of such revision or change.

All rights reserved. No part of this publication may be reproduced, transcribed,
stored in an electronic retrieval system, translated into any language or computer
language, or be transmitted in any form whatsoever without the prior written
consent of the publisher. For additional information contact

UDS

5000 Bradford Drive

Huntsville, Alabama 35805-1993
(205) 430-8000

NOTICE

All titles, versions, trademarks, claims of compatibility, etc., of hardware and
software products mentioned herein are the sole property and responsibility of the
respective vendors. UDS makes no endorsement of any particular product for any
purpose, nor claims responsibility for its operation and accuracy.

UPDATES

Updates to the products and the manual are obtainable at participating UDS dealers
and distributors, or directly from UDS on the same terms and conditions as those
offered by UDS to its registered customers as verified by the completion and return of
the registration form to UDS.
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CANADIAN EMISSION REQUIREMENTS

This digital apparatus does not exceed the Class A limits for radio noise emissions
from digital apparatus set out in the Radio Interference Regulations of the Canadian
Department of Communications.

Le présent appareil numeérique n'emet pas de bruits radicélectriques dépassant les
limites applicables aux appareils numériques de la class A prescriptes dans le
Réglement sur le brouiﬁage radicélectrique édicté par le ministere des
Comununications du Canada.

vi
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PREFACE

This manual is written for users of the 2860 modem. Please read it
before you change any option or operate the modem. This manual

includes the following:

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter5

Chapter 6

Chapter 7

Appendix A
Appendix B
Appendix C
Warranty

Registration Card

Introduction - Contains introductory
information;

Installation - Contains instructions for
mechanical and electrical installation of the
modem including a description of the TELCO line
interface;

Operation - Describes the operation of the front
panel switches, lights, and liquid crystal display;
outlines operating modes, and rapid
configuration via the QUICK STRAP feature;

Option Selection - Contains descriptions of all
modem options;

Diagnostics - Describes test modes available and
their use in isolation of network problems;

Autodialer - Describes synchronous BISYNC,
SDLC/HDLC, and 801 autodialer function and
operation;

Maintenance - Provides maintenance
information;

Specifications;
Data interface;

LCD Menu.

vii
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STATEMENT OF APPLICATION

This manual supports both the standalone and shelf mount units.
Operation and function of either unit is identical, Where necessary, this
manual provides detaited information in support of the standalone unit,
Detailed information in support of the shelf mount unit can be found in
the shelf instatiation and operation manual. When purchased, each unit
meets the applicable FCC and UL specifications.

viti
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GENERAL

DESCRIPTION

SPECIFICATIONS

Chapter 1
Introduction

The UDS 2860 modem is a 4800/2400 bps
synchronous/asynchronous communication
device for use over leased lines or the dial-up
public switched telephone network (PSTN). The
modulation methods are compatible with Bell
208 and 201C. The modem circuitry is contained
on one printed circuit board.

The 2860 provides automatic dialing using either
BISYNC or SDLC synchronous protocols. Dialing
in 801 mode is also available but requires a
special cable. Telephone numbers can be up to
36 digits long. Either tone or pulse dialing is
supported. Messages are provided to monitor
the progress of the call.

Numerous options are available to tailor the
2860 to a particular application. All options
except signal ground/chassis ground connection
can be set via the front panel pushbuttons and
liquid crystal display (LCD}.

The 2860 is contained within a plastic chassis.
The cover is easily removed for access to the
signal/chassis ground option strap. The front
panel (Figure 1-1) contains six light emitting
diodes (LEDs) that display modem status, and
three pushbutton switches for controlling
modem operation. The rear panel (Figure 1-2)
contains the ON/OFF switch, fuse, DTE, TELCO,
and TELSET connectors. AC power issupplied
through a 6-foot 3-wire cord and plug.

Alist of the modem specifications is provided in
Appendix A.

2860 1-1
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Figure 1-1
2860

115 ¥AC
60 HZ
it AMF S 8,

Figure 1-2
Rear Panel

1-2 2860
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GENERAL

RECEIPT
INSPECTION

SITE
PREPARATION

GROUNDING OPTION
STRAP

Cover Removal

Chapter 2
Installation

This chapter provides information for the
mechanical and electrical installation of the
modem.

After unpacking the equipment, check the
contents against the packing list. Inspect the
equipment carefully for damage that may have
occurred in shipment. If there is damage or
material shortage, contact the shipping agent
and UDS for advice and assistance. UDS suggests
that the shipping container and packing material
be retained for future shipment.

Install the modem within 6 feet of a 115 Vac
grounded outlet and no further than 50 feet
from the data terminal equipment (DTE). The
Telco wall jack must be within 5 feet of the
modem for the supplied cables to reach.

The installation area should be clean, well
lighted, and free from extremes of temperature,
humidity, appreciable shock, and vibration.
Allow at least a 4-inch space at the rear of the
modem for cable dearance and air flow.

To select or inspect grounding options, remove
the modem cover.

2860 241
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Ground Strap

Changing the Strap
Setting

Installation

Signal ground is normally connected to chassis
ground (factory). If interference exists, isolate
signal ground from chassis ground.

The option strap is located at the rear of the
printed circuit board between the DTE and
TELCO connectors. Viewed from the front of the
modem, when the strap is in position SIG, signal
ground is isolated from chassis ground. When
the strap is in position CHSS, signal ground is
connected to chassis ground.

To change the strap setting, lift the jJumper
connector off and reinsert it in the new paosition.

Figure 2-2 shows a typical strap application.

SIG

sia O CHSS

CHSS

TELEPHONE LINE
CONNECTION

Figure 2-2
Option Strap Configuration

There are two types of PSTN telephone jack
connections for use with the dial-up lines:

® Permissive
e Programmable

2860 2-3
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missive The permlsswe jack (RN 1C) s the most common
type and was designed pr‘\mari\y for voice
conwnunkaﬂons.Donwﬁﬂcphonesewﬁceuses
permissive connections. gee Figule 2-3.
ogrammabte The programmab\e jacks (RJA1S, Ry45S) are

designed for data commun'\cat\ons and may
ovide a betler data signal. £ an RIANS is used,
its puilt-in witch must peset o programma

(PROG)- gee Figure 2-3.

-

TELSET
g-pin connector

TELCO
g-pint connecter

_ (able provided
with {elephane

ElA-232 25-pin

RI1C connector 10 DTE

RJASS

or RI41S

Cable provﬁded
with modem

NOTES:

1. A TELSET jack is prow’ded on the back of the madem
foruse with @ standard rotary or tone dial telephone
regardless of the teiephonejack arrangement ordered

2 Ihe standard rotary of tane dial telephone setis
requiredon!yfor manuaHyangmatingacaHorfor
volce communication‘ Forsites requining only
autoanswercapability,aphonefs not needed.

3. Directconnecn’on offers two modesofoperatfon--
ither the permissive Ri11Cor the programmab!e .

RU41SIRIA5S jack Jrrangements:

[y

2860
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Installation

Exclusion Key If ordering an exclusion key telephone (Figure
Telephone 2-4), specify the options as given in Table 2-1,
TELSET TELCO
{not used} 8-pin connectar

=\

® Q@
Si—

EIA-232 25-pin ¥

connector to DTE

or RJ4135

RJ36X Jack

Exclusion Key
Telephone

MOTES:
1. The twa jacks are connected by the telephone company.

2. Use RI16X jack for permissive mode connections; RJ455 or R1415 jack for
programmable mode connections.

Figure 2-4
Exclusion Key Telephone Connection

2860 2-5
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Installation

leased Line

TELEPHONE CABLES

2-6

Qption Description
A2 Modem controls the line
B4 Audic menitering |
a5 Pushbutton phone (customer preference)
Cb Rotary phone (customer preference)
D8 Voice mode indication
Table 2-1

Exclusion Key Telephone Options

The 42A block is the preferred termination for
leased line use. Itrequires the use of the 8-pin
modular to spade lug cable. See Figure 2-5.

NOTE

Although preferred, some Bell operat-
ing companies have discontinued the
use of the 42A block for private leased
line terminations. Instead, the
modular jack JM-8 is used. If thisis the
case in your area, you need a special
cable (UDS PN 61020801). Contact
your nearest UDS sales office or your
distributor for further information.

. e e m et e o ae 8 o a m—a —a —
S CH U UL

The cables used for connection between the
modem and the various Telco jacks are illustrated
in Figure 2-6. '

2860
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[nstallation
TELSET
{not used)

42A BLOCK / ;‘/_’;;\

f

ElA-232 25-pin
cennector to DTE

42A BLOCK  gpaADE

————— L
r 4 e .
” | RED i RED
_]__c@ ) S TX PAIR
: -WirE M
| or
GREEN { GREEN 2 ax
T0 —‘L—-"‘Q’ ) ; —— 2-WIRE .
CENTRAL
OFFICE ﬁ } BLACK I BLACK | %
: @ : D RX PAIR
| YELLOW I YELLOW 4-WiRE
AT T
Y L _____ J 7/
SCREW
TEAMINAL

NGQTE: Set the transmit output level to 0 dBm.

Figure 2-5
Leased Line Connection

2860 2-7
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installation
1 ]
UDS PART MODEM ' MecHANICAL | TELCO TELCO JACK
NUMBER CONNECTION | LAYQUT ! CONNECTION
I )
8-PIN CIRRT
| G-PIN
610202020301 ' , PERMISSIVE
] E e E
- l -~ 6 FEET > l
2-WIRE CABLE
. 610201920301 881N B-PIN R145S
‘ FROGRAMMED
(=] 2 Kl
‘ ' (PROG ONLY)
I - &6 FEET l
6-WIRE CABLE
6102085200010 | T T INCHES I OPTIONAL
EIA-366 /801 ACU
801/EIA-232
ACU
Y-CABLE
STANDARD ElA-232
I == G INCHE§ 3
61020636 +9PADE LUG LEASED LINE
B-PiN CABLE
= 2!
+-WIRE CABLE {
' - & FEET - I
Figure 2-6
Telephone Cables
2-8

2860
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2
Installation

CAUTION

The 8-position modular plugs are
visibly larger than the 6-position plugs.
When using a cable with an 8-position
plug on one end, always ensure the
larger plug is inserted into the modem
TELCO jack. Insertion of the smaller
plug could cause an unreliable
connection.

Dial-Up and Leased Dial-up PSTN telephone tine connections are

Line interface made with either the 6-wire or 2-wire permissive
cable plugged into the modem 8-position TELCO
jack on the rear of the modem. The modular
plug pin assignments are described below and
shown in Figure 2-7.

Leased line connections also use the TELCO jack
on the rear of the modem.

DIAL-UP QPERATION
Pin  Function

Programmable

1-2 Not used

3 Mi  Mode indicator connection of
exclusion key handset

4 R Ring side of telephone line

5 T Tip side of telephone line

6

7

MIC Mode indicator commaon
PR  Connection of transmit level
programming resistor
8 PC  Programming resistor common

Permissive

1-3  Not used

4 R Ring side of telephone line
5 T Tip side of telephone line
7-8  Notused

2860 -9
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Instailation
87654321
I ! J 654321
I l RJ11C
PERMISSIVE
RJ4s
PROGRAMMABLE
Figure 2-7
Programmable and Permissive Modular Plug Pin Assignments

LEASED LINE OPERATION

Pin  Function

1-2  Notused

3 R1  Ringside of 4-wire receive line

4* R Ringside of 2-wire/4-wire transmit

line
5* T Tip side of 2-wire/d-wire transmit
line

6 T1  Tipside of 4-wire receiveline

7-8  Notused

* Used for both transmit and receive in 2-wire

leased line operation.
TELEPHONE To use arotary dial or pushbutton telephone,
HANDSET plug the phone into the modem TELSET jack
INTERFACE using a 6-position, 2-conductor modutar cable.

Telset ring and tip are connected to pins 3 and 4

of this cable,

2-10 2860
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2

DTE EIA-232D
INTERFACE

L Connecting
e , Modem Power

Installation

The interface between the modem and DTE

uses the 25-pin connector labeled DTE and
conforms to EIA-232D for serial digital interface.
Use a small blade screwdriver to fasten the cable
in place. Pin functions are described in Appendix
B Data Interface.

if you removed the modem cover to check or
change the signal/chassis ground option, replace
it. Verify the power switch is OFF, and insert the
power plug into a standard 115 Vac grounded
outlet. After modem connections are made, the
modem is ready for normal operation.

2860 2-11
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GENERAL

LCD CONTROL

Option Menu

LED INDICATORS

Chapter3
Operation

This chapter contains the basic details of
operation for the 2860. Also included is a Quick
Configuration procedure for the easiest setup via
LCD using the QUICK STRAP menu.

The three pushbuttons on the front panel are
labeled YES, NO, and TALK/DATA. These
pushbuttons in conjunction with the 32 character
LCD control the operation and configuration of
the modem. The LCD shows the currently
selected option or operating state of the
modem. The YES button allows the current
display to be selected by the modem. The NO
button changes the current display to the next
available option or state. During selection of
options the TALK/DATA button allows the user
1o exit the current option menu and store any
new options selected. In either dial-up state,
data mode or data idle mode, the TALK/DATA
button allows transfer between talk and data
modes during manual call origination using a
telephone connected to the TELSET connector.
After completing option selection, the modem
configuration can be stored in nonvolatile
memory by using the SAVE OPTIONS? LCD
selection. .

Appendix C describes the LCD Options Menu.
The menu itself appears in Table C-1. For any
option choice beyond what is described in this
chapter, refer to Chapter 4 Option Selection and
Appendix C LCD Menu.

Modem operation is monitored by six LED
indicators connected to the EIA-232D interface.
For control lines MR/R!, TR, RS, and CD, the LED
indicators light when the control line is on. For
datalines RD and TD, the LED indicators light
when space data is present.

2860 3-1



Aug 039 02 02:36p Serengeti Systems 51248087239 p.8

3

Operation

POWER ON
DIAGNOSTICS

OPERATING MODE
SELECTION

3-2

e 5 00

* MR/RI Modem Ready (Data Set Ready)/
Ring indicator

TR Data Terminal Ready

RS Request to Send

CD Carrier Detect

RD Received Data

Hs; Transmitted Data

When power is applied to the modem, a series of
diagnostic tests are performed which take
approximately 18 seconds to complete. During
this time the processor, RAM, program memaory,
and peripheral signal processing components are
tested for proper operation. The LCD shows the
pass or fail result of these seif tests. If a failed
self test message is displayed, please call the UDS
Field Service Department at 1-800-221-4380 for .
further assistance.

After completing the powerup diagnostic tests,
the modem configuresitself according to
information stored in its nonvolatile memory.
The modem is configured at the factory for Bell
208 synchronous 4800 bps dial-up operation
with the autodialer disabled. If the modem is
configured for one of the dial-up modes, the LCD
indicates DATA IDLE MODE on the top line of
the display. If one of the leased line modes is
selected, the display indicates DATA MODE on
the top line and the selected bit rate on the
bottom line. B

There are two methods of changing the modem
operating mode. The EDIT OPTIONS? menu
allows each modem parameter to be edited
individually to obtain maximum performance in
unusual applications. Chapter 4 contains
information on selecting these options.

2860
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QUICK
CONFIGURATION

QOperation

in most applications, the QUICKSTRAP menu
can be used to configure the modem. To change
the operating mode of the modem using the
QUICK STRAP menu, press the NO button
several times until the QUICK STRAP message is
displayed. Pressthe YES button to enter the
QUICK STRAP menu.

The QUICK STRAP menu provides asimple and
rapid method of configuring the modem for the
desired mode of aperation. Nine possible modes
are available in the QUICK STRAP menu. They
can be reviewed by pressing the NO pushbutton
for each mode. Table 3-1shows the nine modes
and their applications. Table 3-2 shows how
some of the more important options are set
under each quick strap mode.

When the desired mode is displayed, press the
YES button to select that mode. The modem sets
its internal aptions to the normal states for the
selected mode. The selected mode remains
displayed without the question mark for
approximately 1second.

Then the LCD displays the SAVE OPTIONS?
message. Press YES to store the selected mode in
nonvolatile memory. This is necessary if the
selected mode is to be restored to the modem
after an interruption in AC power occurs. For
testing or temporary use, press NO and the
selected mode will be active only until changed
or an interruption in AC power occurs. After the
SAVE OPTIONS? selection has been made, the
modem returns to the DATA/DATAIDLE state.

If the Quick Configuration does not satisfy

option requirements, refer to Chapter 4 for
individual option selection,

2860 3-3
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Operation
! NOTE
! Front panel initiated stored number
[ dialing is available in all dial-up
| modes.

Mode Description
PSTN Dial-up with no DTE autediating capahility.

PSTN with sync
dialer

Diai-up mode with synchronous dialer enabled. Bisyncor SDLC
protocols are supported via EIA-232D.

PSTN with 8071
dialer

Dial-up mode with paratliel 801 autodizler enabled. Requires
use of the Y-cable connected to EIA-232D port of modem
and the 801 and EIA-232D ports of the DTE.

Leased d-wire
point-to-peint/
multipoint master

Leased 4-wire mode for point-to-point or master site of a

4-wire multipoint polling network. Transmit path is
canstant carrier with dummy CTS delays of 8.5 or0 ms.
For 208 or 201 operation.

Leased 4-wire
multipoint slave

Leased 4-wire mode for remote sites of 4-wire multipoint
polling network. Anti-stream option is enabled to prevent
network tie-up if RTS stays up due to DTE malfunction.
Signal quality retrain is enabled because the receive signal is
constant carrier.

Leased 2-wire
point-to-point/
multipaint master

Leased 2-wire maode for point-to-point or master site of a 2-wire
multipoint polling network. Transmit path is controlled
carrier 50/25 ms for 208/201 CTS delay.

Leased 2-wire
multipoint slave

Leased 2-wire mode for remote sites of 2-wire multipoint
networks, Anti-stream option is enabled to prevent
network tig-ups if RTS stays on due to DTE malfunction.

3-4

_ Table 3-1 o
Quick Strap Application Description

2860
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Signal Line -
c7s TX/RX : Anti-
208/201 Mode TXLVL Quality | Current
Delay EQL | Retrain | Disc. stream
PSTN 150/150 -9 Out/Out| Out 8 ms N/A
(pen)
PSTN with sync dialer 150/150 -9 |Out/Qut| Qut 8 ms N/A
{per)
PSTN with 801 dialer 150/150 -9 Out/Out] Out 8 ms N/A
(per)
Leased 4-wire point-to- 8.5/0 0 Qut/Qut| Out N/A Qut
point/ master
Leased 4-wire 50/25 0 Out/Out in N/A in
multipoint stave
Leased 2-wire point-to- | 50/25 0 Qut/Out| Out N/A Out
point/ master
Leased 2-wire 50425 0 Cut/Out| Out N/A n
muitipoint siave
Table 3-2

Quick Strap Application Guide

From the DATA/DATAIDLE state, press the NO
button several times until the LCD shows the
SELECT BIT RATE? message. Press the YES
button to display the currently selected bit rate.
The modem can operate in Bell 208 compatible
4800 bps or Bell 201 compatible 2400 bps modes.

Press NO until the desired bit rate is displayed.
Press YES to select the new bit rate. If the new
bit rate is different from the current rate, the
LCD shows the SAVE NEW BIT RATE? message.
Press YES to store the selected bit rate in
nonvolatile memory. Press NO for temporary
operation at the selected bit rate. After the
SAVE BIT RATE? selection has been made, the
modem returns to the DATA/DATA IDLE state.

2860 3-5
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Operation

DIAL-UP CALL When one of the dial-up modes is selected, calls

ORIGINATION can be originated manually via the TALK/DATA
button. Calls may be originated via the
autodialer using one of nine stored numbers
accessed through the front panel or via the EIA- -
232D interface using the BISYNC, 5DLC, o
parallel 801 protocols. Information on the
autodialer can be found in Chapter 6.

Dial-Up Manual in dial-up modes, calls can be originated

Calls manually by pressing the TALK/DATA switch. A

Dial-Up Stored
Number Calis

3-6

telephone connected to the rear panel TELSET
jack can then be used to place a call in the usual
manner. When the connection has been
established, press the TALK/DATA switch again.
If Data Terminal Ready (DTR} is on, the modem
takes control of the tine, switches to DATA
MODE, and Data Set Ready (DSR) is turned on,

The modem is ready to send and receive data. If -

DTR is off the modem hangs up, returns to the
DATA IDLE MODE, and the connection is lost.

In dial-up modes, calls can be originated by
dialing one of nine telephone numbers stored in
nonvolatile memory. Numbers can have a
maximum of 36 characters. Numbers can be
entered, edited, or dialed via the front panel
buttons and LCD.

2860

12
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ENTERING PHONE Enter the dial stored number mode by pressing

NUMBERS

the NO button until the message DIALFROM
FRONT PANEL? appears on the LCD. Then press
the YES button. The LCD shows DIAL A STORED
NUMBER? Press NO and the LCD will show
EDIT/REVIEW STORED NUMBERS?

Press YES and the LCD will show STORED
NUMBER 1 on the first line and the actual
telephone number on the second line. If no
number has been stored, the second line is blank.
To proceed to stored numbers two through nine,
continue to press NO until the desired number is
displayed.

When the desired number to edit has been
reached, press YES. A question mark appears on
the first line of the LCD and the left most digit of
the telephone number blinks. Press NO until the
desired character or digit is shown at the
blinking {ocation. Press YES to retain the
blinking character and move to the next digit
location. Continue this process until the desired
number is entered. Be sure to press the YES
button after the last digit has been entered.

if the phone number exceeds 16 characters the
right most space will showa > indicating more
characters exist off screen. During the input or
edit of a phone number, when proceeding to the
seventeenth character, the display shifts to the
laft. At that time the farieft spaceshowsa <
indicating previous characters exist off screen.

Alf or a part of a number can be erased by
pressing the NO button until the X character
appears and then pressing the YES button. All
digits to the right of the X character will be
erased.

2860 3-7
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3-8

Press the TALK/DATA button to terminate the
editing process and save the edited number to
nonvolatile memory. Press YES to start the
editing process again at the left most digit or
press TALK/DATA again to exit the editing

portion of the menu.

Table 3-3 shows the avatlable characters and

their meanings.

Stored Number Dialing Character Set .

2860

Chtgrgaiger Definition
0through 9 | Dial digits
* Dial character
# Dial character
A Dial character
B Dial character
C Dial character
D Dial character
T Force tone dialing command
P Force pulse dialing command
5second pause
. Wait for dial tone
X Erase characters to the right
{)and - |Characterinserted for clarity,
notdialed
Tabie 3-3
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DIALING A Enter the dial stored number mode by pressing

STORED NUMBER

DIAL-UP MANUAL
CALL TERMINATION

DIAL-UP AUTO/
MANUAL ANSWER

the NO button until the message DIALFROM
FRONT PANEL? appearsontheLCD. Then press
the YES button. The LCD shows DIALASTORED
NUMBER? Press the YES button again. The LCD
shows DIALNUMBER 1 on the first line of the
display and the number to be dialed, if one has
been entered, on the second line. To dial this
number press YES. To select one of the other
nine numbers, press NO until the desired number
is displayed and then press YES. If DTR is not on,
the LCD shows the DTRIS OFF message and the
LCD then returns to the DIAL FROM FRONT
PANEL message. DTR must be on for dialing to
take place. If DTR is not available, an option s
provided to force DTR internal to the modem.
Refer to Chapter 4 Option Selection for
information.

(n PSTN dial-up modes when the modem is online
in the data mode, the telephone connection can
be terminated by pressing the NO button until
the HANG UP LINE? message is displayed. Press
the YES button to terminate the call and return
tothe DATAIDLE state.

In PSTN dial-up modes with the autodialer
disabled, the modem autoanswers an incoming
call when DTR is on. If DTR is off the modem
indicates the presence of aring signal on the
front panel MR/RI LED and on pin 22 of the EIA-
232D interface. In dial-up modes with the
autodialer enabled, an option is provided to
enable or disable autoanswer. Calls can be
manually answered in talk mode by pressing the
TALK/DATA button when a ring signal is
detected. The modem takes control of the line
provided DTR is on or the force DTR option is
selected.

2860 3-9
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Operation

LEASED LINE
MODE

DISPLAY RECEIVE
LINE LEVEL

DISPLAY RECEIVE
LINE QUALITY

TEST MODES

3-10

When leased line modes are selected, the TALK/
DATA button has no effect on normal data mode
operation. [tis active only during option
selection. The DTR signal is not required in
leased line modes.

When the modem is in data mode, the receive
line level can be measured by pressing the NO
button until the DISPLAY RECEIVE LINE LEVEL?
message is shown on the LCD. Press the YES
button to select this function. The level of the
receive line signal is displayed in dBm. The range
is from 0 to —50dBm. Normal data mode
operation is not atfected by selecting this
function. Press the NO button to exit the fine
level display.

VWhen the modem is in data mode, the receive
line quality can be measured by pressing the NO
button until the DISPLAY LINE QUALITY?
message is shown on the LCD. Press the YES
button to select this function. The relative
quality of the receive line signal is displayed on a
scale ranging from poor to fair to good. Normal
data mode gperation is not affected by sefection
of this function. Press the NO button to exit the
line quality display.

/

Test modes can be selected in any modem state
by pressing the NO button until the TEST
MODE? message isshown on the LCD. It PSTN
modes the following tests are available:

Self Test

Transmit Test Pattern
Receive Test Pattern
Local Analog Loopback
Local Digital Loopback
Central Office Test

2860
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Operation

In 4-wire teased line modes the following tests
are available:

Self Test

End to End Test

Local Analog and/or Line Loopback
Local Digital Loopback

In 2-wire leased line modes the following tests
are avaitable:

Self Test

Transmit Test Pattern
Receive Test Pattern
Local Analog Loopback
{ocal Digital Loopback

The desired test can be selected by pressing the
NO button until the LCD shows the required test.
Press the YES button to activate the test. Press
the NO button to disable the test and display the
next available test in the menu. Normal data
mode operation is interrupted when the test
modes are active. Analog and Digital Loopback
tests can also be initiated via the EIA-232D
interface. Options are provided to enable or
disable this capability. Descriptions of each test
mode can be found in Chapter 5.

2860 3-11
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Option Menu

ENTERING THE
EDIT OPTIONS?
MENU

SELECTING AN
OPTION

Chapter 4
Option Selection

The 2860 can be tailored to the requirements of
most applications by using the EDIT OPTIONS?
menu. If the Quick Strap process in Chapter 3
fails to meet system requirements, this chapter
provides information on selecting individual
options.

Appendix C describes the Option Menu. The
menu itself appears in Table C-1. For any option
choice beyond what is described in this chapter,
refer to Appendix C.

From the DATA/DATA IDLE MODE message,
press the NO button until the EDIT OPTIONS?
menu appears on the LCD.

Press the YES button to enter the EDIT
OPTIONS? menu. Press the YES button again to
display the first option. The options displayed
depend on the current settings for dial-up PSTN
or leased lines and 2- or 4-wire modes.

To select the desired option, press NO until the
option is displayed on the LCD. Press YES.
Terminate option selection by pressing the
TALK/DATA button.

If an option is changed from its current value, the
modem displays the question SAVE OPTIONS?
Press YES to store the new configuration to
nonvolatile memory.

2860 4-1
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Option Selection

The frant panel buttons usually operate the LCD
in the following manner:

PUSHBUTTON ACTION:

YES - Selects displayed option and
preceeds to the next option
NO - Changes displayed option

TALK/DATA - Returns to EDIT OPTIONS? menu

Alternative pushbutton action is described
where appropriate.

OPTION The following sections describe each option by

DESCRIPTIONS order of appearance on the LCD. Refer to
Appendix Cfor more information on option
descriptions.

PSTN/Leased LEASED

Selects operation for teased lines or diat-up PSTN
lines. '

The next section describes [eased line options.
Refer to the appropriate following sections for
Dial-Up PSTN Options and the Autodialer

Options.
LEASED LINE
: ) OPTIONS
2-Wire/4-Wire 2-WIRE

Selects between 2-wire or 4-wire leased line
operation.

4-2 2860
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Option Selection

Leased Line Options continued

Signal Quality
Retrain

Anti-Stream

SIGNAL QUALITY
RTRN ENABLED

208 mode {4800 bps) only. This option isused in
4-wire leased line point-to-point and multipoint
polling applications where the remote modem is
receiving a constant carrier from the central site.
The remote modem must be able to recover from
line dropouts or impairments without a training
sequence. When errors exceed approximately
one per 1000 bits, the receiver automatic
equalizer taps are initialized and the gain is
increased to facilitate convergence. Received
data is held to mark condition for approximately
10 ms while the retrain process is in progress.

Options - enabled/disabled

ANTI-STREAM
ENABLED

Anti-streaming in multipoint polling networks
helps prevent a malfunctioning remote DTE from
tying up the entire network because of a
constant RTS on condition to the modem. If
enabled, a timer is started in the modem when
RTS turns on. If RTS remains on continuously for
more than 40 seconds, the modem transmitter is
forced off. This prevents the modem from
"streaming" its carrier on the network. Normal
transmitter operation resumes after RTS is
toggled on to off and then to on again.

Options - enabled/disabled

2860 4-3
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Option Selection

Leased Line Options continued

Carrier Detect
Level

Pre-Equalizer

4-4

CARRIER DETECT
LEVELIS -34DB

This option sets the receiver carrier detect range.
It should be setto — 34 dBm for most
applications. If the receive line level falls below
-26dBm, select ~44 dBm. The -34dBm
setting provides greater immunity to errors
when communicating over lines with high noise
levels.

Options are
-34dBm
-44

TXPRE-EQUAL
ENABLED

This option inserts an additional fixed statistical
equalizer into the signal path to improve modem
performance over telephone lines with severe
amplitude or delay distortion. The pre-aqualizer
Is inserted in the transmitter path in 208 mode;
in 201 mode, the pre-equalizer is inserted in the
receiver path. Enable this option only if

_extremely distorted lines are encountered.

Options are
enabled for TX in 208 mode
enabled for RX in 201 mode
disabled

2860
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Option Selection

Leased Line Options continued

CTS Delay

CTSHAS 50
MSEC. DELAY

This option selects the time delay between the
on transition of RTS and the on transition of CTS
during normal data transfer. For constant carrier
applications, operation with dummy CTS delays
of 8.5 or 0 ms are available for 208 or 201 modes
respectively. Constant carrier with CTS always on
is also available for both modes. For controlled
carrier leased line operation, the CTS delay is
typically set to 50 ms for 208 mode ar 9 or 25 ms
for 201 mode.

When CTS is in its normal operating state, these
options-are available for CTS delay:

208 Mode Oniy
50, 150, or 600 ms delay, constant carrier (CTS
always on), or constant carrier with 8.5 ms delay

201 Mode Only

g, 25, or 150 ms delay, constant carrier {CTS
always on), or constant carrier with 0 ms delay

28560 4-5
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Leased Line Options continued

Transmit Clock
Source

Digital Loopback
Clock Source

-6

TRANSMIT CLOCK
SOURCE IS INT

This option selects the source of the transmit
clock signal. Internai selects the transmit clock
generated in the modem and is used in most
applications. External permits the modem
transmit (TX) clock to be synchronized to an
external transmit clock provided by the DTE. The
external transmit clock option is used when the
DTE transmit data is synchronized to its own
clock provided on pin 24 of the EIA-232D
interface. if the external transmit clock option is
enabled, a 4800 (2400) Hz + 0.01% clock signal
must be provided on pin 24 for proper 208 (201}
mode operation. The receive clock source option
is used at remote modems in networks where all
timing must be synchronized to a single master
clock.

Options - Internal/external/receive clock

DL CLOCK SQURCE
ISTXBAUD CLOCK

This option is active only in Digital Loopback test
mode. It determines the clock signal source for
the modem transmit clock output to the DTE. If
no external transmit clock is provided by the DTE,
the TXBAUD CLOCK source option should be
selected to provide a 1600 (1200) Hz baud dock
to the DTE on transmit clock pin 15 during digital
loopback testing. tn most applications, the TX
baud clock is setected.

Options - transmit baud clock/external transmit
clock

2860
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Option Selection

Leased Line Options continued

201 DTE Fallback

201 Scrambler

201 DTE FALLBACK
ENABLED

208 mode only. Enabled, this option allows
fallback to 201 (2400 bps) mode when pin 23 of
the EIA-232 interface is off. This permits the DTE
to control the modem bit rate. 201 DTE fallback
is not available when the 801 autodialeris
enabled.

Options - enabled/disabled

201 SCRAMBLER
FNABLED

5 CAUTION i
I If enabled, the remote modem must I
0 also have the scrambler enabled. 1

201 mode only. Scrambling provides data
transitions regardless of the actual data state.
This mode helps the receiver synchronize to a
remote transmitter during long periods with no
data transitions.

Options - enabled/disabled

2860 4-7
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Option Selection

Leased Line Options continued

DTE Initiated
Tests

Transmit Level

4-8

DTE INITIATED
TESTS ENABLED

This option activates Local Analog and Local
Digital Loopback tests from the DTE via EiA-232
pins 18 and 21 respectively. When active, these
tests are reported to the front panel LCD and the
front panel pushbuttons are disabled.

Options - enabled/disabled

TRANSMIT LEVEL
IS -6 DBM

Seven settings are provided for the transmit
outputievel in leased line mode. The typical
setting is 0 dBm.

Options - 0/~2/-4/-6/-8/-10/-12dBm

2860
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Option Selection

Leased Line Options continued

Data Format

Data Set Ready

SELECT SYNC
DATA FORMAT

This option determines the format of the data
processed by the modem. The sync data format
is the normal synchronous data format without
start or stop bits. When one of the async formats
is selected, the modem converts the
asynchronous data stream to synchronous by
adjusting the duration of the start and stop bits.
This adjustment compensates for speed
differences relative to the modem synchronous
clock rate.

The async data options are

8 bit format 6 bit ASCII no parity
9 bit format 7 bit ASCll no parity
10 bit format 7 bit ASCll plus parity
11 bit format 8 bit ASCII plus parity

The 10 bit format is most commonly used.

The 8 bit format is used only for DTEs that
employ Baudot codes.

DSRIN ALIS
ENABLED

This option controls the state of DSR when the

Local Analog Loopback mode is active. Some
DTEs require DSR to remain on when Analog
Loopback is active. DSR is forced on in Analog
Loopback if this option is enabled. DSRis forced
off in all other test modes.

Options - enabled/disabled

2860 4-9
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Cption Selection

Leased Line Qptions continued

Saving Options

DIAL-UP PSTN
OPTIONS

Busy Qut With
DTR Off

410

SAVE OPTIONS?

Thisis the end of the leased line options menu. if
any options have been changed you can save
them in nonvolatile memory. This allows the
modem to restore the selected options after any
interruption in AC power. If options are not
stored, the modem returns to the previcusly
stored options after the next power interruption.

These options are available when the 2860 is
configured for one of the dial-up modes.

BUSY OUT WITH
DTR OFF ENABLED

CAUTION
This option must not be enabled when
the modem is connected directly to the
PSTN. It is intended for use only
behind a PBX.

When enabled, this option forces the modem off
hook when DTR is off. This feature is typically
used on modems connected to a rotary line
selection switch which routes incoming calls to
the next available modem/DTE. The switch skips
over fines that are connected to off hook
modems. The DTE can take the line out of service
by turning DTR off.

Options - enabled/disabled

2860
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Qption Selection

Dial-Up Options continued

Busy Out in
AL

Idle Tone

BUSY QUT IN
ALENABLED

CAUTION t
This option must not be enabled when 0
the modem is connected directly to the i
PSTN. It is intended for use only
behind a PBX. !

Enabled, this option forces the modem off hook
when the Analog Loopback test mode is selected
from the front panel or by the DTE via EIA-232D
pin 18. This option is typically used to remove a
modem/DTE from service in a rotary line
selection system. Refer to the BUSY OUT WITH
DTR OFF description above for more details.

Options - enabled/disabled

IDLE TONE ON

208 mode only. This option controls the
transmission of the 600 Hz idle tone which is
used to disable telephone line echo suppressors
on long distance dial-up connections. Itis
sometimes necessary to disabte the idle tone
when operating over satellite links using echo
cancellors or when bridging several answering
modems in dial-up multipoint polling networks.
Certain applications of the auto-fallback feature
may require idle tone to be disabled for proper
operation.

Options - on/oft
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QOption Selection

Dial-Up Options continued

Carrier Detect
Level

Pre-Equalizer

4-12

CARRIER DETECT
LEVELIS -34 08B

This option sets the modem receiver carrier
detection threshold. Itissetto ~34dBm for
most applications. If the receive signal level falls
below - 26 dBm, the — 44 dBm setting should be
selected. The — 34 dBm setting provides greater
immunity to errors when operating over lines
with high noise levels.

Options - - 34/~ 44dBm

TXPRE-EQUAL
ENABLED

This option allows an additional fixed statistical
equalizer to be inserted into the signal path to
improve performance over telephone linas which
cxhibit severe amplitude or delay distortion. The
pre-equalizer is inserted in the transmitter path
in 208 mode; in 201 mode, the pre-equalizer is
inserted in the receiver path. The pre-equalizer
should be enabled only if line conditions are
extremely distorted.

Options -
enabled for TX in 208 mode
enabled for RX in 201 mode
disabled

2860



Aug 039 02 02:47p

Serengeti Systems 5124808729

4

Option Selection

Dial-Up Options continued

CTS Delay

CTSHAS 50
MSEC DELAY

The CTS delay option allows selection of the time
delay between the on transition of RTS and the
on transition of CTS during normal data transfer.
These times are not used during the protocol
operation in the autodialer. Refer to Chapter7
for timing details of the autodialer.

Delay times of 9, 25, and 150 ms for 201 mode
and 50, 150, and 600 ms for 208 mode are
available in controlled carrier applications. For
point-to-point dial-up operation, the CTS delay is
typically set to 150 ms. The 208 mode 600 ms
delay can be used over satellite links which
exhibit excessive echo.

The constant carrier modes are not available in
half duplex (2-wire) modes.

Options are
208 mode - 50, 150, 600 ms delay
201 mode -9, 25, 150 ms delay

2860 4-13
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Qption Selection

Dial-Up Options continued

Transmit Clock

Digital Loopback
Clock Source

414

TRANSMIT CLOCK
SOURCEISINT

This option selects the source of the transmit
clock signal. Internal selects the transmit clock
generated in the modem and is used in most
applications. External permits the modem
transmit (TX) clock to be synchronized to an
external transmit clock provided by the DTE. The
external transmit clock option is used when the
DTE transmit data is synchronized to its own
clock provided on pin 24 of the EIA-2320
interface.

Options - internal/external

DL CLOCK SOURCE
S TXBAUD CLOCK

DL clock source is active only in Digital Loopback
test mode. it determines the clock signal source
for the modem transmit clock output to the DTE.
If no external transmit clock is provided by the
DTE, the transmit baud clock source option
should be selected to provide a 1600 (or 1200 for
201 mode) Hz baud clock to the DTE on transmit
cdock pin 15 during digital loopback testing.

Options -

transmit baud clock
external transmit clock

2860
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Dial-Up Options continued

201 DTE Fallback 201 DTE FALLBACK
ENABLED

208 modes only. Enabled, this option allows
fallback to 201 (2400 bps) mode when pin 23 of
the EiA-232D interface is off. This permits the
DTE to control the modem bit rate. 201 DTE
fallback is not available when the 801 autodialer
is enabled.

Options - enabled/disabled

201 Autofallback 201 AUTOFALLBACK
Mode 1 MODE 1 ENABLED

208 PSTN modes only. Enabled, the 2860 will fall
back to 201 mode when the following situation
occurs after a PSTN connection has been
established.

MODE 1 - REMOTE DTE INITIATES POLLING
PROTOCOL.

The remote DTE and modem transmits to the
local modem first. The local modem receiver
searches for frequency components unique to
the 201 mark data training signal. If detected,
the modem switches to 201 mode. The detection
process takes approximately 10 ms from start of
receive carrier. The modem returns to 208 mode
when DTR is turned off or another line
disconnect occurs. For reliable 201 detection, the
remote modem should be configured for at least
a 25 ms CTS delay. The usual CTS delay selection
forthe 201 modem is 150 ms.

2860 4.15
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Option Selection

Dial-Up Options continued

201 Autofaliback
Mode 2

4-16

201 AUTOFALLBACK
MODE 2 ENABLED

208 PSTN modes only. Enabled, the 2860 will fall
back to 201 mode when the following situation
occurs after a PSTN connection has been
established.

MODE 2 - LOCAL DTE INITIATES POLLING
PROTOCOL.

The local DTE turns on RTS and the local modem
transmits the first message in 208 mode and
looks for a response from the remote modem
after RTS turns off. If a receive carrier is
detected, the local modem locks into 208 mode
for all subsequent transmissions untif DTR i3
turned off. If a receive carrier is not detected
before the local DTE turns on RTS again, the local
modem sends the next transmit message in 201
mode. If areceive carrier is detected after RTS is
turned off, the modem locks into 201 made until
DTRis turned off. If areceive carrier is not
detected before the local DTE turns on RTS
again, the local modem sends the next transmit
message in 208 mode. This alternation of modes
continues until a receive carrier is detected.
Mode 2 should be used only in cases where the
remote DTE will respond only to valid polls.

Options - mode 1 enabled /mode 2
enabled/disabled

- NQTE
In either mode if a remote 201 modem
{other than a 2860) originates a call to
the iocal modem, it may be necessary
to disable the local modem idie tone
for proper operation.

v mm—a mas o ke B
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Dial-Up Options continued

DTE Initiated
Tests

201 Scrambler

Transmit Level

DTE INITIATED
TESTS ENABLED

This option enables Local Analog and Digital
Loopback tests from the DTE via EIA-232 pins 18
and 21 respectively. When active, these tests are
reported to the front panel LCD and the front
panel pushbuttons are disabled.

Options - enabled/disabled

201 SCRAMBLER
ENABLED

: CAUTION !
! If enabled, the remote modem must !
| also have the scrambler enabled. I

Scrambling provides data transitions regardless
of the actual data state. This helps the receiver
maintain synchronization with the remote
modem transmitter during long periods with no
data transitions.

Options - enabled/disabled

TRANSMIT LEVEL
IS PERMISSIVE

The permissive setting is used with RI11Ctype
Telco jacks and sets the transmitter output level
to -9 dBm. The programmable setting is used
with RJ41/45 type jacks and allows the jack to
program the transmitter output level to a value

2860 4-17
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Option Selection

Dial-Up Options continued

Data Format

4-18

between 0 and - 12 dBm as determined by a
resistor instailed inside the Telco jack. The
resistar is selected by the telephone company at.
instaliation. This allows the transmit level to be
set to the optimum value for a given installation.
If no resistor is installed, the output levelis - 12
d8m. Typical installation uses the permissive
option.

Options - permissive/programmable

SELECT SYNC
DATA FORMAT

This option determines the format of the data
processed by the modem. The sync data format
is the normal synchronous data format without
start or stop bits. When one of the async formats
is selected, the modem converts the
asynchronous data siream to a synchronous data
stream by adjusting the duration of the start and
stop bits to compensate for speed differences
relative to the modem's synchronous clock rate.

Options - Syncd/async (below)

Async data options are

8 bit format G bit ASClI no parity

9 bit format 7 bit ASCll no parity

10 bit format 7 bit ASCl plus parity .
11 bit format 8 bit ASCH plus parity -

The 10 bit format is most commonly used. The 8
bit format is used only for DTES that employ
Baudot codes.

2860
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Dial-Up Options continued

Speaker Control

Speaker Volume

Data Set Ready

SPEAKER ALWAYS
OFF

Control options are provided to turn the speaker
on and off for various operating states of the
modem.

Options -
always off
on until DSR comes on
on for 30 seconds after DSR
off while dialing
on while dialing
always on

SPEAKER VOLUME
IS LOW

This option controls the sound level from the
speaker when it is active.

Options - high/low

DSRIN ALIS
ENABLED

The state of DSR can be controlled when the
Local Analog Loopback mode is active. Some
DTEs require DSR to remain on when Analog
Loopback is active. DSRis forced on in Analog
Loopback if this option is enabled. DSR s forced
off in all other test modes.

Options - enabled/disabled
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Option Selection

Dial-Up Options continued

Squelch

Satellite Delay

4-20

SQUELCH
ENABLED

; CAUTION :
! if enabling squelch, ensure the remote !
i modem has a clear to send delay of at |
i least 100 ms. i

201 mode only. In 2-wire modes, the receiver s
forced off while the modem is transmitting. To
aliow time for signal echoes to dissipate on the
telephone line after completing transmission, a
delay of 100 ms can be selected to keep the
receiver forced off for an extra 100 ms after the
remote modem has stopped transmitting.

Options - 100 ms/disabled

SATELLITE DELAY

201 mode dial-up operation only. After
autoanswering an incoming call, the modem
requires a period of silence after answer back
tone to enable echo suppressors. The length of
the silence may vary for different phone systems,
so four options are provided.,

Options-8/100/200 ms/disabled

2860
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Dial-Up Options continued

Force DTR

DIAL-UP
DISCONNECT
OPTIONS

Disconnect/ Dialer/
Save Options

FORCE DTR IS
DISABLED

i NOTE i
i The front panel TR LED is not forced on i
when this option is enabled. .

Force DTR allows the modem to operate without
DTR from the EIA-232D interface being turned
on. This is convenient for originating calls and
testing when DTR is off and cannot be easily
turned on.

Options - énabled/disabled

To reach the DISCONNECT OPTIONS? submenu
from the EDIT OPTIONS? display, continue to
press YES working down the EDIT OPTIONS?
items. When the end is reached press YES again
to enter the DISCONNECT OPTIONS? submenu.

DISCONNECT

OPTIONS?

Use the DISCONNECT OPTIONS? menu to access
the various methods of forcing the modem to
disconnect from the telephone line.

PUSHBUTTON ACTION:

YES - Displays DISCONNECT OPTIONS?
menu

NO - Advances to DIALER OPTIONS?

menu or exits
TALK/DATA - Exits EDIT OPTIONS? menu

2860 4-21
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Dial-Up Disconnect Options continued

Line Current LINE CURRENT
Disconnect DISC DISABLED

Line Current Disconnect allows the modem to
disconnect from the line when the Telco central
office interrupts the DC current on the telephone
line for a minimum of 8, 90, or 200 ms as
selected. This feature allows the modem to
return to the idle state after a call has been
completed and the modem at the other end of
the connection has returned to the on hook
(dataidle) state. This feature is useful in
applications where the DTE does not provide
control of DTR. However, it is not as reliable as
DTR disconnect control due to variations in
central office signaling.

Options - 8/ 90/ 200 ms/ disabled

RTS/DCD Activity RTS/DCD ACTIVITY
Disconnect DISC DISABLED

Enabled, this option forces the modem to
disconnect from the line after 20 seconds of no
activity on either the RTS or DCD EIA-232D
control lines. This alternate disconnect method
can be used when DTR controt is not available.

Options - enabled/disabled

4-22 2860
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Dial-Up Disconnect Options continued

Signal Quality
Disconnect

Disconnect/Dialer/
Save Options?

SIGNAL QUALITY
DISC DISABLED

Enabled, this option forces the modem to
disconnect from the line when the estimated bit
error rate exceeds approximately one error per
1000 bits.

Options - enabled/disabled

DISCONNECT
OPTIONS?

Reviews disconnect options, proceeds to the
DIALER OPTIONS? menu, or saves and exits.

PUSHBUTTON ACTION:

YES - Returns to the beginning of the
DISCONNECT OPTIONS menu

NO - Advancesto DIALER OPTIONS?

menu of exits
TALK/DATA - Exits EDIT OPTIONS? menu

2860 4-23
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Option Selection

DIALER OPTIONS

Dialer Autoanswer

4-24

DIALER OPTIONS?

This screen enters the DIALER OPTIONS? menus
or exits from the EDIT OPTIONS? menus.
SELECT SYNC DIALER OPTIONS? immediately
follows. SELECT 801 DIALER QPTIONS? isthe
second menu avaitable under DIALER OPTIONS?

FUSHBUTTON ACTION:

YES - Proceeds to the selected option
menu
NO - Selects next EDIT OPTIONS?

menu choice
TALK/DATA - Exits EDITOPTIONS? menu

Options are
enter SYNC DIALER menu
enter 801 DIALER menuy

AUTOANSWER IN
DIALER DISABLED

NOTE
Autoanswer is always enabled in dial-

I
|
up mode when the autodialer is |
disabled. |

This option controls whether or not an incoming.
callis answered by the modem. Disabled, the call
is not answered but the RI LED flashes on the
front panel and pin 22 of the EIA-2320 interface
turns on. Enabled, the call is answered unless an
autodialer protocol sequence is in progress or
RTS is on. Also, the call is not answered if DTR is
off.

Options - enabled/disabled

2860



Aug 039 02 02:55p

Serengeti Systems 51248087239 p.3

a4

Option Selection

Dialer Options continued

Synchronous
Dialer

DSR in Dialer
Mode

DSR Follows DTR/
RTS

SYNC DIALER
DISABLED

Enabled, the sync dialer can operate in BISYNC or
SDLC/HDLC protocols. The options described
below apply to either protocol.

Options - enabled/disabled

DSR ON IN DIALER
MODE DISABLED

Some DTEs require DSR to be turned on before
the protocol sequence can be initiated. There
are two options for controlling DSR as detailed
below. This option enables or disables both.

QOptions - enabled/disabled

DSR FOLLOWS DTR
AFTER 160 MSEC.

This option is active if enabled by the DSRONIN
DIALER option described above. The DSR
FOLLOWS DTR AFTER 160 MSEC option is
independent of RTS. The DSR FOLLOWS RTS
option turns on DSR when RTS turns on provided
DTRis on.

Options are
DSR follows DTR after 160 ms
DSR follows RTS

2860 4-25
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Dialer Options continued

DTR Qff Delay

Biind Dial for Dialer

4-26

DTR OFF DELAY
CISABLED

This option facilitates loading a second DTE
application package after call setup is complete. -
Enabled, DTR is ignored for 60 seconds after the
answer back tane from the remote modem has
been detected. if DTR is still off after 60 seconds,
the modem goes on hook and the call is aborted.
The first message sent by the DTE after detecting
answer back tone is not transmitted by the
modem. This prevents any end of text or other
termination sequence sent by the dialing
application package from disconnecting the
remote modem. When the second transition of
RTS is received from the DTE, the abort timer is
reset and the modem transfers to data mode
provided DTRis on. If DTRis turned off during
the loading of the second application package,
an incoming carrier signal also transfers the
modem to data mode.

Options - enabled/disabled

BLIND DIAL IN
DIALER ENABLED

This option alfows the dialer to operate with
nonstandard dial tone frequencies. Enabled, the
dialer goes off hook and waits 5 seconds. The
dialer then dials the telephone numberwhether
dial toneis present ornot.

Options - enabled/disabled

2860
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Dialer Options continued

801 Dialer 801 DIALER
DISABLED

This option controls the parallel EtA-366 801
dialer. The 801 and Sync dialers are mutually
exclusive. When one is enabled the otheris
automatically disabled.

Options - enabled/disabled

Character PULSE CHAR SET
Set ENABLED

The 801 dialer accepts 4 bit paralilel binary coded
decimal digits from the DTE EIA-366 interface.
The DTMF character set allows the dialer to
accept digits 0-9, *, and #. The pulse dial
character set allows only the digits 0-9. Refer to
Chapter 6 Autodialer for details. The DTMF
option is normally used.

Options are
pulse character set
DTMF character set

DSC/COS DSC/COS ON IF
EON CH RCVD DIS

This option causes Distant Station Connected/Call
Origination Status (DSC/COS) to be turned on if
an end of number (EON ) character is received
from the DTE.

Options - enabled/disabled
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Dialer Options continued

ACR Time Delay

ACR Delay

ACR for Invalid
Dial Digits

4-28

SELECT ACR
TIME DELAY?

Press YES to advance to the ACR Delay display.
Press NO to advance to the ACR for Invalid Dial
Digits display.

ACR DELAY IS
15 SECONDS

The ACR timer can be set to a setected delay.
ACR turns on when answer back tone has not
been detected within the selected time or when
a busy signat has been detected.

Options - 15/ 30/ 45/ 60 seconds

ACR ON FOR INVLD

DIAL DIGIT DIS

Enabled, this option turns on ACR when an
invalid dialer digit is received from the DTE.

Options - enabled/disabled

2860
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GENERAL

Accessing
Diagnostic Tests

DESCRIPTION OF
DIAL-UP TEST
MODES

Self Test

Chapter 5
Diagnostics

The 2860 has numerous diagnostic tests to
determine the source of problems in the data
communications netwaork.

NOTE "
Refer to Appendix C, Table C-1 for a
summary of the Diagnostics menu.

From the DATA/DATA IDLE MODE display on the
LCD, press the NO button until the TEST MODE?
message is shown on the LCD. Press the YES
button to enter the test mode menu and display
the first test option. There are six tests available
in dial-up modes and four tests in leased line
modes. Press NO until the desired test mode is
displayed. Select the desired test by pressing
YES. The testis terminated when NO is pressed.

The following tests are availabie in dial-up
operation. These tests are described in the order
of appearance on the LCD.

This test verifies the modem internal operation.
The modem checks its internal circuits by
generating a test pattern, transmitting it to the
receiver, and checking the received pattern for
errors. During this test, the modem is isolated
from its DTE and telephone line. The RD
indicator blinks when an error is detected in the
received test pattern. The CD LED is lit to
indicate the presence of the receive carrier
signal. See Figure 5-1.

If errors are detected during this test, contact
UDS Field Service Department at 1-800-221-4380
for further assistance.

2860 5-1
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M  indicator ON
[ Indicator QFF

p TESET »| TRANSMITTER |- .
ATTERN SWITCH
DTE HOCOK ON
HOOK
ERROR
« RECEIVER
CHECK
MR/RI TR RS CD RD TD (. ONorOFfF

CI1 I GH L L Flashing

Transmit/Receive
Test Pattern

5-2

Figure 5-1
Self Test

This test transmits a known data pattern down
the telephone line to a receiving modem at the
remote end. The test pattern is the same one
used in self test mode. The local modem is
configured for transmit test pattern and the
remote modem is configured for receive test
pattern mode. Call origination can be
performed at either the local or remote modem
using the TALK/DATA switch and a standard
telephone connected to the TELSET jack on the
rear of the modem. The dial stored number
dialing feature may also be used for call
origination if the DTR signal is on. DTR can be
either on or off in this test mode. DSR is held off.
in this mode the DTE has no control over the
modem.

The receiving modem CD LED will be lit when the
receive carrier is present and the RD LED blinks
when receive errors are detected. If enabled, the
answering madem will go on hook in response to
a line current disconnect signal after the
originating modem hangs up. The roles of local
and remote modem can be reversed to test the
ling in the opposite direction. See Figure 5-2.

2860
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TELEPHONE
LINE
TEST »| TRANSMITTER
PATTERN
DTE
ERROR
check ¢ RECEIVER
MR/RI TR RS <€ RD TD MR/RI TR RS CD RD 7D

T [ el ) [
Remote modem in RTP

Ol L 31 L

Local modem in TTP

Local Analog
Loopback

Figure 5-2

Transmit or Receive Test Pattern

This mode allows the DTE to test the modem via
the EIA-232D interface. The modem transmitter
is looped back to the receiver and the telephone
line interface is forced on hook. An option is
provided to control the state of DSR during
Analog Loopback. Another option initiates
Analog Loopback via pin 18 of the EIA-232D
interface. See Figure 5-3. In this mode the DTE
can generate test data that is looped back to
itself for error analysis.

DTE

¥

TRANSMITTER

FYy

RECEIVER

F 3

SWITCH
HOQK ON
HOOK

MR/RI

TR RS €D RD TD
Ll [ (e (o Ll [

Figure 5-3
Local Analog Loopback Test(PSTN and 2-Wire Leased Line)

2860
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Local Digital
lLoopback

This test altows the DTE interface to be exercisad

without involving the modem internat functions.

The telephone line interface is forced on hook
and DSR is held off. DTE signals are looped back
as follows:

® Transmitdatais connected to receive data.

e RTS s connected to CTS and CD.

® Anoption is provided to select either external
transmit clock or transmit baud clock to be
looped to receive clock.

An option enables initiation of the Digital
Loopback mode via pin 21 of the EIA-232D
interface. See Figure 5-4.

DTE

TRANSMITTER

SWITCH
HOOK ON
HOOK

RECEIVER

MRRI TR RS €D RD TD
L Ll Ll [ [l [l

Figure 5-4

Local Digital Loopback Test (PSTN and 2-Wire Leased Line)

Central QOffice
Test

5-4

This tests both transmit and receive functions of
a remote modem from the local modem without
further operator intervention at the remote site
once the remote modem is placed in Céntral
Office Test Modem Under Test mode.

The test setup is similar to that shown in Figure

5-2. DTR at either modem can be on or off. The
local moderm, simulating the Central Office,

2860
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originates a call to the remote modem. This can
be done using stored number dialing or a
telephone connected to the TELSET jack. Once
the connection has been made, the local modem
is placed in Central Office modem test made.

A two second burst of scrambled marks is sent to
the remote modem. If an error is received at the
remote modem, it sends a scrambied space burst
to the local modem. The local modem RD LED
remains on during the burst and the LCD reports
TEST FAILED. If the remote modem receives the
burst with no errars, it sends a scrambled mark
burst to the local modem. The local modem RD
LED is off during the burst and the LCD reports
TEST OK. The test can be repeated by pressing
the YES button at the REPEAT TEST? message.
Terminate the test by pressing the NO button at
the REPEAT TEST? message.

The LCD then displays SEND HANGUP
MESSAGE? Pressing NO returns the display to
CENTRAL OFFICE TEST? and YES causes the local
modem to send a disconnect sequence to the
remote modem.

The local modem sends a four second burst of
scrambled space to the remote modem. The
remote modem goes on hook when receiving
this burst. The local modem exits the test mode
after the burst has been sent. The remote
modem remains in modem under test mode until
changed by operator intervention. This permits
the remote modem to be called as many times as
desired for repetitive testing.

In eased line modes four tests are available.
They are described in order of appearance in the

. LCD menu. Tests available are determined by

selecting 4- or 2-wire mode of operation.

2860 5-5
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Salf Test

End to End Test

This test operates the same way it does in dial-up
mode axcept the telephone fine(s) 1s (are)
terminated in 600 ohms. See Figure 5-1.

4.wire mode only. It operates in the same

.manner as the Transmit/Receive Test Patternin

2-wire and dial-up modes except that the full

duplex capability aliows the test to be conducted

in both directions simultaneously. The
transmitter sends a scrambled mark pattern and
the receiver expects to receive scrambled marks.
Any errors received cause the RD LED to blink.
Both local and remote modems should be setto
End to End Test mode. D3R is held off and DTE
interface is disabled. See Figure 5-5.

MR/RI

TRANSMIT
TEST LINE
ATTERN » TRANSMITTER >
DTE
Ez’;‘gﬁ + RECEIVER |«
RECEIVE
LINE
TR RS CD RD TD MRRI TR RS €D RD TD
[0 Ll (e R (o Co Ll N [ LA

Remote modem

Local modem

Transmit/Raceive
Test Pattern

5-6

Figure 5-5
End to End Test

2-wire mode only. It operatesin the same .
manner as the dial-up PSTN Transmit/Receive
Test Pattern mode. Since 2-wire mode i$ half
duplex, the pattern can be sent in only one
direction at atime. The local modem is set to
transmit test pattern and the remote modem is
set to receive test pattern. The transmitter sends
ascrambled mark test pattern and the receiver
expects to receive scrambled marks. Any errors

2860
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e received cause the RD LED to blink. DSRis held
o off and the DTE interface is disabled. Theroles

of local and remote modem can be reversed to

test the channel in the opposite direction. See

Figure 5-2.
Local Analog This test operates the same way it does in dial-up
Loopback Test 2-wire mode. In 4-wire mode, the options for

establishing line loopback and setting the line
loopback gain at0 or + 12 dB are also available.
An option determines the state of DSR in Analog
Loopback. Another option enables DTE
initiation of this test via pin 18 of the E1A-232D
interface. See Figures 5-6 and 5-7.

TRANSMIT
LINE
»| TRANSMITTER 550 >
DTE
600
< E E < -
RECEIVER a
RECEIVE
LINE
MR/RI TR RS CD RD TD
s (O Ll L G
RN Figure 5-6
L Local Analog Loopback Test
TRANSMIT
LINE
»| TRANSMITTER |
DTE BUFFER
AMP
< RECEIVER |« 4
RECEIVE
LINE

MRRI TR RS CD RD TD
Cl L L (d L

Figure 5-7
Local Analog and Line Loopback Test (4-Wire Only)
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Local Line
Loopback Test

Local Digital
Loophack Test

A-wire mode only. This test mode loops the
receive line back to the transmit line through an
amplifier whose gain can be set to either 0 or
+12 dB. The test also allows the internal analog
loophack path to be enabled or disabled at the
same time. This test is useful for testing the
telephone fines from the remote modem. DSR is
held off during this test. See Figure 5-7.

In 2-wire mode this test operates the same way it
does in dial-up mode except that the telephone
line is terminated in 600 ohms (Figure 5-4). In 4-
wire mode the DTE interface is looped back as
described in the dial-up Digital Loopback test
above. In addition, the receive clock and
received data are looped from the receiver to the
transmitter and Carrier Detect is looped to the
transmitter as Request to Send. This allows the
modem to act as a repeater and allows a remote
modem to test the local modem and tetephone
lines. DSR is held off during this test. See Figure
5-8.

DTE

TRANSMIT
LINE

TRANSMITTER P

A

RECEIVER

RECEIVE

LINE .. .

MR/RI TR RS CD RD TD

5-8

O Gl el el [l [l

Figure 5-8

Local Digitat Loopback Test (4-Wire Only)

2860
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NETWORK FAULT The following sections outline the procedures
ISOLATION for isolating faults in a data communications
STRATEGIES network containing 2860 modems.

Modem Functional
Test

The first step is to verify that the modems in

the network are operating correctly. Perform
the following steps for each modem in the faulty
portion of the network:

1. Turn off the AC power to the modem.
Disconnect all cables from the DTE, TELSET, and
TELCO connectors.

2. Turn on the AC power. If the LCD is blank
check the AC line fuse. Turn off the AC power to
the unit. The fuse can be removed by pushing
the fuse holder forward and turning counter-
clockwise. Test the fuse for continuity. if the
fuse is blawn replace it with a 1/4 amp siow blow
type only. Repeat step 2. If the new fuse blows,
the unit is defective and should be returned for
repairs.

3. |f the modem is operating correctly, the
foliowing messages should be displayed on the
LCD during the first 18 seconds after power is
turned on:

SOFTWARE REV
b8, 72.8.0).0 4

208 A/B/D
2860

POWER UP
SELF TEST

PASSED SELF
TEST

RECALLING
STORED OPTIONS

DATA MODE OR DATAIDLE
MODE

2860 5-9
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Local Analog
Loopback Test

Modern Seif
Test

4. |f other messages are displayed during the
start-up period the modem may he faulty.
Contact UDS Field Service Department at 1-800-
221-4380 for further assistance.

5. If the modem has passed the functional tests,
proceed to the Analog Loopback test.

If the DTE has self test capability or a modem test
setis available, connect the DTE cable to the
modem and perform the following steps. If the
DTE has no self test capability and if a modem
test set is unavailable, proceed to the Modem
Self Test section below.

1. Fromthe DATA/DATAIDLE MODE display,
press the NO button until the LCD shows the
TEST MODE? display. Pressthe YES button to
enter the TEST MODE menu. Press NO until the
LOCAL ANALOG LOOPBACK? massage is
displayed and then press the YES button. Ifin 4-
wira mode, press NO two more times to disable
thelineloop option.

2. Data may now be sent through the modem. if
errors are detected, the DTE, DTE cable, or the
modem may be faulty.

3. If data can be looped through the modem
successfully, determine the type of network the
modem is connected to and proceed to the
modem configuration check.

1. Ffrom the DATA/DATA IDLE MODE display,
press the NO button until the LCD shows the
TEST MODE? display. Press the YES button to
enter the TESTMODE menu. Press NO until the
SELF TEST? message is displayed and then press
YES.

2860

.15



Aug 039 02 02:59p Serengeti

Systems 5124808729 p.17

5

Modem
Configuration
Check

RS

Diagnostics

2. Test pattern data is then sent through the
modem. If errors are detected in the test
pattern, the RD LED htinks for each error
detected.

3. If errors are indicated, contact UDS Field
Service Department at 1-800-221-4380 far
further assistance. If no errors are indicated,
determine the type of network the modemis
connected to and proceed to the modem
configuration check.

From the DATA/DATAIDLE MODE state, press
the NO button until the LCD shows the QUICK
STRAP? message. Pressthe YES button to enter
the QUICK STRAP menu. The display now
shows the currently selected network
configuration of the modem. If this
configuration does not match the intended
application, press NO until the correct
configuration is displayed.

Press YES to select the new configuration. Press
YES again to save the new configurationto -
nonvolatile memory. if the initially displayed
configuration is correct, press YES to exit the
QUICK STRAP menu.

QUICK STRAP sets all modem options except bit
rate to the normal settings for the selected
configuration. Individual options may be
changed by entering the EDIT OPTIONS? menu
described in Chapter 4.

Press the NO button until the SELECT BIT RATE?
message is shown on the LCD. Press the YES
button to enter the SELECT BIT RATE menu.
The currently selected bit rate is now shown on
the LCD. If the bit rate is correct, press YES to exit
the Bit Rate menu. Otherwise, press NO to
display the other bit rate.

2860 5-11
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All PSTN Modes
Test Procedure

Press YES to select the new bit rate. Press YES
again to store the new bit rate to nonvolatile
memory and exit the bit rate menu. Press NO
untit DATA/DATA IDLE MODE isshown on the
LCD. Reconnect the DTE, TELCO, and TELSET (if
used) cables to the modem. Proceed to the test
procedure description that is appropriate for the
selected network configuration.

This test determines if the modem/telephone
connection and the telepheneline are
functioning correctly. For this test a second 2860
or compatible modem is needed. Perform the
following steps:

1. Both thelocal and remote modems must be
functioning correctly. If either has not been
tested as outlined in the above sections, via
Modem Functional test and Local Analog
Loopback test or Modem Self Test, do so before
proceeding.

2. Thelocal modem originates the test. Connect
a telephone to the TELSET jack of this modem.

3. Have the remote site operator place his
modem in Transmit Test Pattern. DTR may be on
or off.

4. Place the local modem in Receive Test Pattern.
Enter TALK mode by pressing the TALK/DATA
button. Dial the number of the remote modem.
The remote modem answers the ring followed by
approximately 2 seconds of silence, an answer
back tone, then scrambled mark data.

2860
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5. Return the local modem to RECEIVE TEST.
PATTERN mode by pressing the TALK/DATA
button. The RD LED should be off unles< errors
are detected by the local modem. If the modem
RD LED flashes, the telephone line or
interconnecting cables may be at fault.

6. Remove and reconnect the TELCO cables at
both modems. Repeat steps 1through 5. If the
local modem continues to indicate errors, the
telephone line is most likely the source of the
problem.

7 Press the local modem TALK/DATA button to
disconnect the call. Press TALK/DATA again.
Press the NO button several times until the test
mode has been exited and the SELECT
OPTIONS? message is shown on the LCD.

Press the YES button to enter the EDIT
OPTIONS? menu. Press YES until the TX/RX
EQUALIZER option is shown on the display.
Enable the equalizer by pressing NO until the
ENABLED message is displayed on the second
line of the LCD.

Press YES to select this option. Press TALK/DATA
to exit the EDIT OPTIONS? menu. Press YESto
save the options to nonvolatile memory. The
LCD should then display DATAIDLE MODE.
Have the remote operator perform this step on
his modem.

8. Repeat steps 1through 6. If the local modem
no longer indicates errors the telephone line may
be marginal for reliable data communications. if
the local modem still indicates errors the line is
inadequate for data transmission. Contact your
local phone company for assistance.

9. Repeat steps 1 through 8 with the roles of
local and remote modems reversed.

2860 5-13
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2-Wire Leased Line
Test Procedure

This test determines if the medem/telephone
line connection is working properly. For this test
asecond 2860 modem is needed. Perform the
following steps:

1. Both modems must be functioning correctly.
If either has not been tested as cutlined in the
above sactions, via Modem Functional Testand
Local Analog Loopback Test or Modem Self Test,
do sc before proceeding.

2. Place the local modem in Receive Test Pattern.

3. Have the remote site operator place his
modem in Transmit Test Pattern.

4. The RD LED on the local modem should be off

unless errors are detected. {f the RD LED flashes,

the telephone line or interconnecting cables may
be at fauit.

5. Remove and reconnect the TELCO cables at
both modems. Repeatsteps 1through 4. [fthe
local modem continues to indicate errors, the
telephconeline may be the source of the
problem.

6. Press the NO button several times until the
test mode has been exited and the EDIT
OPTIONS? message is shown on the LCD. Press
the YES button to enter the EDIT OPTIONS?
menu. Press YES until the TX/RX EQUALIZER
option is shown on the display. Enablethe.
equalizer by pressing NO until the ENABLED
message is displayed on the second line of the
LCD. Press YES to select this option. Press
TALK/DATA to exit the EDIT OPTIONS? menu.
Press YES to save the options to nonvolatile
memory. The LCD then displays DATA IDLE
MODE. Have the remote operator perform this
step on his modem.

2860
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4-Wire Leased Line
Test Procedure

Diagnostics

7. Repeatsteps 1through 5. If the local modem
no longer indicates errors, the telephone line
may be marginal for reliable data
communications. If the local modem still
indicates errors, the line is inadequate for data
transmission. Contact your local phone company
for assistance.

8. Repeatsteps 1through 7 with the roles of
local and remote modems reversed.

This test determines if the modem/telephone
tine connection is working properly. A second
2860 or compatible modem is needed for this
test. Perform the following steps:

1. Both modems must be functioning correctly.
If either has not been tested as outlined in the
above sections, via Modem Functional Test and
Local Analog Loopback Test or Modem Self Test,
do so before proceeding.

2. Place the local modem in End to End test
mode.

3. Have the remote site operator place his
modem in End to End test mode.

4. Observe the local modem front panel RD LED.
This LED should be off unless errors are detected
by the local modem. If the RD LED flashes, the
receive telephone line or interconnecting cables
may be at fault. Since thisis a full duplex
operating mode, the remote site operator can
observe that modem RD LED for errors at the
same time. |f the remote modem RD LED flashes,
the transmit telephone line or connecting cables
may be at fault.

2860 5-15
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3-16

5. Remove and reconnect the TELCO cables at
the local modem and/or remote modem. Repeat
steps 1through 4. If either modem continues to
indicate errors, the associated telephone line
may be the source of the problem.

6. Press the NO button several times until the
test mode has been exited and the SELECT
OPTIONS? message is shown on the LCD. Press
the YES button to enter the EDIT OPTIONS?
rmenu. Press YES untif the TX/RX EQUALIZER
option is shown on the display. Enable the
equalizer by pressing NO until the ENABLED
message is displayed on the second line of the
LCD. Press YES to select this option. Press
TALK/DATA to exit the EDIT OPTIONS? menu.
Press YES to save the options to nonvolatile
memary. The LCD should then display DATA
DLE MODE. Have the remote operator perform
this step on his modem.

7. Repeatsteps 1 through 5. If the local modem
and/or remote modem no longer indicates
errors, the telephone line may be marginai for
reltable data communications. If the local
modem and/or remote modem still indicates
errors, the associated line is inadequate for data
transmission. Contact your focal phone company
for assistance.

2860
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Chapter 6
Autodialer

The autodialer places data calls via the DTE,
indicates the status of placed calls, and
communicates in a variety of popular protocals.
This chapter describes the synchronous serial
BISYNC/SDLC/HDLC and parallel EIA-366/801
autodialer protocols and the rules to follow
during autodialer operation.

The following description of dial command
syntax is common to all of the synchronous serial
dialer protocols.

All characters in the dial command are ASCHl or
EBCDIC. The telephone number can have up to
36 digits including special characters. Characters
inserted for clarity are not counted. Table 6-1
lists the autodialer dial characters and functions.

valid Dial Characters Function
O0thru9 Dial digits
*and # Valid tone digits
, {[comma) Dial tone detect
: {colon) Blind dial if first character;
otherwise, 5 sec pause
T Force tone dialing
p Force pulse dialing
F Force online with no ABT
@ End of message
Space, dash, Clarity characters (not counted
parenthesis in 36 character total)

Table 6-1
Dial Characters

2860 6-1
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6-2

Example: D5551234

This example shows tone dialing. The T
character is not needed since tone dialing is the
default and the comma is not needed because
the initial dial tone is automatically detected.

Example: D 9,555-1234

In this example the 9 is dialed, a second dial tone
is detected, and the rest of the number is dialed.
Tone dialing is used and the space and dash are
ignored.

Example: DP 9:555-1234:T567 #F

Here pulse dialing is used to dial 9. A 5 second
pauseis inserted and 5551234 is pulse dialed.
After pausing 5 seconds, tone dialing is used to
dial 567#. Then the modem goes online waiting
for Answer Back Tone from the answering
modem.

The end of message character @ is only
necessary if a message of more than 36
charactersis sent. If the DTE cannot vary its biock
length, an entire block of 256 characters, for
example, can be sent as’long as the first character
is a D and the telephone number is followed by

Example:

5551212 (@ not heeded)

DSSSTZ'[:Z @*"kvl:*****%‘****ﬁ****:‘f'ﬁ:jk*'.ic**'ir*'k*

2860
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Call Progress
Response

Synchronous
Protocols

Autodialer

The call progress messages signal the DTE of the
outcome of call attempts. The message consists
of one ASCH/EBCDIC byte. Refer to Table 6-2.

Message Meaning

-D Dial tone detected

R Ring back tone detected
B.T Busy or reorder busy tone detected

A Answer back tone detected
N, 1 No tone detected, alien tone detected
E Error detected in command

Q Quit {60 sec abort) - no answer back

tone detected
Table 6-2

Call Progress Responses

The 2860 works with two different synchronous
protocols:

SDLC/HDLC
BLOCKED BISYNC

The modem automatically detects NRZ or NRZI in
SDLC/HDLC protocol and transparent mode in
BISYNC protocol.

The modem automatically detects ASCll or
EBCDIC in all three protocols. The dialer uses
eight bit characters with space parity, and parity
is not checked. Figure 6-1illustrates the protocol
formats.

2860 6-3
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SDLC/HOLC format
| fL |[app|[cTri [ inFo FiELD 1 cre || FL ] Example of

BBCDIC | 76 || fF | 15 ) p9  |isaral] 7t | §2§§£§§

ASCI [ message in
T F I s GieE[ge]  messeein
BISYNC format
Lswyn |[syn ][ sx J[inFo rELD [T ETx |[cré6 |[PAD |

EBCOIC 732 ][ 32 W[ 02 [ B8 [ 03 | 1891 [ FF |

Asctt | 16 |[ 16 [ 02 J[ 52 [ 03 |[ 7061 |[ FF |

Figure 6-1
Protocol Formats

Figure 6-2 shows the EIA-232D contral signals for
sending commands and receiving responses. The
option that allows DSR to follow RTS is enabled
in this figure. Refer to Chapter 4 LCD
synchronous dialer options menu for details of
DSR options in autodialer operation.

DTR %__J
DSR ..

RTS

CTs

D

T

|
o m< DTE commands >
RO < Modem response >—————

Figure 6-2
EIA-2320} Synchronous Autodialer Control Signal Timing

6-4 2860
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Control Signals
and Responses

Autodialer

The DTE signals work the same for BISYNC as
they do for SDLC and HDLC. When the terminal
drops DTR, the modem returns to idle mode.
DTR must be held on during command/response
interaction. If DTR is not on, the modem will not
respond to an enquiry. RTS must be turned on
and CTS must be detected before sending an
enquiry. Turning DTR off forces the modem to
go on hook and turn DSR off.

When DTR or RTS are turned off or on, they must
be held for a minimum of 1.2 ms.

RTS must be turned on to send a message to the
modem and turned off when the terminal has
transmitted the message.

When RTS is off, the modem turns on CD and
sends the response to the terminal, then turns
off CD when finished sending the message. The
time between turning RTS off and the modem
turning on CD to send a response is between 12
and 25 ms. After CD is turned on the modem
delays a minimum of 0.6 ms before sending a
response.

After the modem has dialed the last number it
starts the abort timer. 1 no answer back toneis
received within 60 seconds the modem sends the
no tone detected message Q to the terminal,
places the modem on hook and looks for an ACK
response message.

Aslong as the modem receives an enquiry from
the terminal, the modem continues sending an
acknowledgment to the terminal.

The modem repeats the same call progress or

protocol message if it receives an E message or a
NAK from the computer. '

2860 6-5
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SDLC/HDLC DIALER

Mode Deftinitions

If the modem initiates a sequence and the
terminal does not return the ACKs during the call
progress message sequence, the modem
retransmits the message up to 5 times with 1
second between each try; then it aborts back to
looking for a dial message ENQ.

The modem waits for a response message from
the terminal for up to 5 seconds after sending an
ACK. If aresponse is not received after 5
seconds, the modem aborts the sequence and
returns to looking for an enquiry.

The modem will not autoanswer an incoming
ring during a protocol handshake or if the
autoanswer option has been disabled.

FL is the opening and closing flag (7€ hex).
ADD is the address field (FF hex).
CTRL is the control field (13 hex).

INFO FIELD contains the commands and
responses between the terminal and the modem.

CRCis the CCITT compatible cyclic redundancy
check. Thisis used to check for errors.

ENQ is the enquiry control character. Thls isa
request to initialize a sequence. -

ACKQ is an affirmative acknowledgment control
character. Thisindicates that the previcus
transmission was accepted. The hex code for an
ACKO is 1070 in EBCDIC or 1030 in ASCIL.

2860
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Rules to Follow

Autodialer

If a correct message is received by the modem, it

responds with an ACKO. If either the message or

the CRC that the modem receives is incorrect, the
modem responds with an E.

For all commands and responses, the dialer uses
the global address field of FF (hex} and an
unnumbered information frame of 13 (hex) for
the control field.

The modem will not dial the number in the dial
command message until after it receives an ACK(
acknowledgment from the terminai.

If the terminal receives an invalid message or
Frame Check, it sends an E message to the
modem. The modem then retransmits the last
message.

Refer to Figure 6-3 for an example of SDLC/HDLC
protocol.

NOTE 1
Examples of messages are framed in 1
blocked arrows to help illustrate the 1
direction of flow. However, the i
message inside the blocked arrow is
read or written from left to right !
regardless of the arrow direction. !

2860 6-7
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SDLC/HDLC Autodial Sequence

Enquiry
Acknewledgment
Dial Command
Acknowledgment
Dial Tone Detected
Acknowiedgment
Ringing Message

Acknowiedgment

Answer Back Tane
Message

Acknowiedgment

Transmit Data Line

Receive Data Line

[FL]AbD | cTRL [ ENQ [ crC | FL>
<LFL | ADo | cThe [ Acko [cre [FL]

L[ AD0 [cTRU| Dag#-#### | crC] FL>

<FL | apo [errL [ acka Jere el

C st [aop [etre o[ ere [FL]

[T 00 [erme [ acie Tere [ 7o »

<FL | Ao [crre [R]cre [ 7L
LFL] a0 [crae [ acko | cre | FLj>

G EMNEAR
LFL ] app [erre [acko [cac] £>

The madem is now ontine and the data sent on the
transmit data line will be sent across the telephone
cannection.

5-8

Figure 6-3
SDLC/HDLC Protocol Example

2860
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BISYNC DIALER
MODE

Definitions

Autodialer

The Bisync dialer operates in btocked mode.

SYN is the sync control character. These special
characters are used to establish character
synchronization.

STX is the start-of-text control character. It
indicates that a sequence of characters foliows.

ETX is the end-of-text control character. It
terminates the last block of a message sequence.

ETB is the end-of-block control character. It
terminates the message blocks preceding the
ETX.

INFO FIELD contains the commands and
responses between the terminal and the modem.

DLE is the data link escape control character. Itis
used in transparent mode data transfer.

CRC16 is the cyclic mode redundancy check. Itis
used to check the data btock for errors .

ENQ is the enquiry control character. 1t is used as
arequest to initialize a sequence. -

ACK is the affirmative acknowiedgment control
character. itindicates that the previous
transmission was accepted. The hex codes for
ACK0 and ACK1 are 1070 and 1061 hex
respectively in EBCDIC. The hex codes for ACKO
and ACK1 are 1030 and 1031 hex respectively in
ASCIl. ACKO and ACK1 are used alternately to
help detect missing blocks.

NAK is the negative acknowledgement control
character. This character indicates that the
previous transmission had a bad CRC16 frame
check.

2860 6-9
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Autodialer

Blocked Mode

6-10

PAD characters are added to the end of message
blocks to assure that trailing “garbage”
characters are not received when a remote
modem’s carrier is turned off. The PAD character
is a hex ff.

The dialer can receive more than two SYN
characters but it must receive at least two. |f the
dialer raceives an enquiry correctly, the modem
turns on CD and sends an ACKO with two pad
characters on the end in response and then turns
off CD. All messages have two pad characters on
the end. If the enquiry is received incorrectly, the
dialer will not respond and the enquiry should be
sent again.

If the start of text is preceded by the control
character DLE, indicating transparent mode, the
diater stores this, expects to see a DLE preceding
the ETB or ETX, and excludes the DLE from the
CRC16 calculation. When DLESYN is idled, both
the DLE and SYN are excluded from the CRC
calculation. If a DLE DLE is received, the second
DLE isincluded in the CRC calculation. If
transparent mode is Used in the message
sequence (DLE preceding), the response has a
DLE preceding the STX and ETX or ETB.

If the dialer receives the correct message, it sends
an ACK1 back. When the message is incorrect,
the modem responds with an E and the message
should be sent again.

The dialer expects to see an EOT at the end-of a
message sequence. ‘

If the dialer receives an ETB during the dial
message sequence, an ETB will be used for the
response message. Thesame is true foran ETX.
Refer to Figure 6-4 for examples of Bisync
Blocked Mode protocol.

2860
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Standard
Blocked Dialing

Enguiry
Acknowledgment
Dial Command
Acknowledgment
End of Transmission
Enquiry
Acknowledgment
Dial Tane Detected
Acknowledgment
End of Transmission
Enquiry
Acknowledgment
Ringing Detected
Acknowledgment
End of Transmission
Enquiry
Acknowledgment

Answer Back Tone
Message

Acknowledgment

£nd of Transmission

Transmit Data Line

[ syn [ syn | ENQJ‘>

Receive Data Line

<SYN{ SYN | ACKO |

Usyn [ syn | stx | p##w-were [ ETX |cac1s>

[syn | svn | EOT>

[ syn | syN [ACKO>

[svn [ sy IACK;>

[syn ] syn IACKO>

[ syn | syn [ACK1>

[ syn | svn [ACKD>

[s¥n | sy | ACK1>

<SYN [ syn | ackt |

<SYN| sYN | eng |

<jsm[ syn | sTx | o | €7x | cRCi6 |

<5YN] SYN | £0T |

SYN | SYN | ENQ

<SYN [syn | stx | & | ETx [ crats |

<SYN [ syn | eor |
<st [syn | eng |

<SYN [syN [ sTx [a [ erx {crcs |

<SYN [ svyn | €0t |

The modem is now online and data sent on the transmit
data line will be sent across the telephone connection.

Figure 6-4

Bisync Blocked Mode Dialing Protocol Example

2860



Aug 039 02 03:05p

Serengeti Systems 51248087239 P.

6

Autodialer

PARALLEL 801 This autodialer mode takes four parallel bits

AUTODIALER from the DTE 801 port via aspecial Y cable which
connects between the modem DTE connector
and the host EIA-232D and 801 (EIA-366) dialer
ports.

EIA-366/801 The 801 dialing mode uses pins on the DTE

CONTROL connector which are not used by the EiA-232D

SIGNALS interface. These pinouts are given in Appendix

Power indication

Digit Signal Circuits

B.

PWlis supplied by the modem to indicate that
the modem has power.

The terminal presents parallel binary coded
decimal data to the modem for dialing. Table
6-3 shows the two dial digit character sets for the
801. The character set can be selected via the
LCD 801 dialer options menu. Refer to Chapter 4
Option Selection for details.

The telephone number can have up to 36 digits
including special characters. If more than 36
digits are received the modem will go on hook,
turn on Abandon Call Retry {ACR) and wait for
Call Request (CRQ) to drop. The following
special command characters are recognized by
the 801 dialer.

2864
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Digit (Pulse) | Digit (DTMF) NBS NB4 NB2 NB1

0 o 0 0 0 0

1 1 0 a Q 1

2 2 0 0 1 0

3 3 0 0 1 1

4 4 Q 1 G 0

5 5 0 1 0 1

6 6 0 1 1 0

7 7 0 1 1 1

8 8 1 0 0 0

9 g 1 0 0 1

Tandem ¥ 1 0 1 0
digit

Pause # 1 g 1 1

EON EON i 1 Q 0

Unused Tandem 1 1 0 1

digit
Unused Pause 1 1 1 0
Unused Tone/pulse 1 1 1 1
Table 6-3

EON

Parallel 801 Character Sets

This character tells the dialer it has received the
last dial character. It should look for dial tone
and then dial the phone number.

Example 5551234(EON)

This shows tone dialing. The tandem character is
not needed as the first character to check for dial

tone since it is the default.

2860
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Tandem Digit

Pause

Tone/Pulse

Digit Present

6-14

This character tells the dialer to stop dialing and
look for another dial tone.

Example %(Tandem)5551234

In this example the 9 is dialed, a second dial tone
is detected, and the rest of the number is dialed.
Tonedialing is used.

This character causes the dialer to wait 5 seconds
and then continue to dial the number without
looking for dial tone.

This character forces either tone or pulse dialing.
The defaultis tone dialing. If the tone/puise
character is sent once, the dialer switches to
pulse dialing. If the character is sent a second
time, the dialer switches back to tone dialing.

Example (Tone/Pulse)9(Pause}5551234
(Pause){Tone/Pulse)567#

Here pulse dialing is used to dial 9. A pause s
inserted and 5551234 is dialed. After another
pause, tone dialing is used to dial 5674#.

DPR is sent by the terminal to indicate to the
modem that the code on the Digital Signal
Circuits can be read. Circuit DPR must not be
turned on before Present Next Digit (PND) comes
on. When DPR is on, it must remain on until PND
goes off. DPR may be turned off; when off, it
must be held off until PND comes on again. If
DPRis not turned on again within 5 seconds after
PND is turned on, the dialer assumes it has
received the last number and dials anynumbers
that have been received. If no numbers have
been received, the modem goes on hook, turns
on ACR and waits for CRQ to drop.

2860
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Data Line
Occupied

Present Next
Digit

Call Origination
Status

Abandon Call
Retry

Call Request

Autodialer

DLO is sent by the modem to indicate when the
communication channel isin use. Off indicates
that the terminal may originate a call provided
PWlis on.

PND is turned on by the modem to indicate that
it is ready to accept the next digit on digit signal
circuits NB1, NB2, NB4, and NBB. Off indicates
that the terminal should turn off DPR and set the
states of NB1, NB2, NB4, and NB8 for the next
digit.

COS is supplied by the modem to indicate that a
call has been completed and that the control of
the data channe! has been transferred from CRQ
to DTR. Once the modem enters data mode, COS
rematns on until CRQ is turned off. An optionis
available to turn on COS immediately if an EON
character is received. This option islocated in the
LCD 801 Dialer menu. Refer to Chapter 4 for
details.

ACR indicates to the terminal that the call cannot
be successfully established. When on, the
terminal abandons the call and reinitiates it
later. Call failure time delays of 15, 30, 45, and

60 seconds are available as options in the LCD

801 dialer menu. ACR can optionally be turned
on if an invalid dial character is received. Refer
to Chapter 4 for details.

CRQ is supplied by the terminal to request the
modem to originate a call when the modem is
offline. CRQ must be on during call origination.
if CRQ is turned off before call origination status
(COS) is turned on, the call will be aborted. DTR
can be off during call origination, but must be
turned on before answer back tone is detected
or the modem will abort the call.

2860 5-15



