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This manual eprovides technical information that ensbles the user

to instslly testy and orerate the D[DF124 Modem redgardless of
whether it is instaslled in the standalorne desk tor enclosure or

multirle modem enclosure.,

Charter 1 rprovides 3 phusicsl descrirtiony functional overviewr

feature summaryy and interface data for the DF124 when installed

in the standalone or multirle modem enclosure. Charter 2 contains

rrocedures for prorer site setur asnd installation of the DF124 in

all enclosures., Charter 3 describes the different controls and

indicatorsy describes 23l1l1 modes of oreration for DF124 features:

and includes examrles for the auto dizal fesature. Charter 4 con-

tains 3 ster~bu-ster seauence of test procedures used to correctly

verify modem orerations. These rsrocedures are common to both

standalone and multirle modem configsurations. Charter 5 describes

the ortional confidgurations that are available on the [F124 modem

and the switchrack selections to imrlement selected ortions.

Charter 5 also contzins information on speciszsl Jumrers that are

rrovided stricktls for manufacturing and field servicer and should

rot be touched by the user., The information 1is rrovided onlws to

inform the wuser that they exist. Charter 6 identifies asctions

that should be taken when service is recuired.,

The selections listed in Chaster 5 are seresented in tabular

format. Each modem module 1is shirred from the factore with these

ortions sreset to select the most rorular varistion. In the

tables describing these ortionsy factory settings are rrinted in

blue for easy reference. 0Other areas of this marmwal are rrinted

in blue to brind attention to certzin features» orerator inter-

actions and conditions.

vi



CANADIAN RESTRICTION

CANADIAN APPLICATION NOTICE

The Canadian Derartment of Communications label identifies certi-

fied eauirment. This certification means that the ecuirment meets

certain telecommunications network esrotectivey orerational and

safety requirements. The [Derartment does not guarantee the ecuir-
ment will orerate to the user9s satisfaction.

Refore installingd this eeuirments users should ensure that 1t is

rermissible to be connected to the facilities of the locsl tele-

communications comrang. The ecuirment must 3lso be instaslled

using an arrroved method of connection. Inm some cases» the com-4

#ang9s inside wiring associasted with 3 single line individusl

service mas be extended by means of & certified Jdack-rludg-cord
ensemble (telernone extension cord). The customer should be aware
that comrlisnce with the aspove conditions mas not rrevent dedrads-4

tion of service in some situations. Existing telecommunications

comeany reaudirements do not rermit their ecuirment to be connected
to customer-rrovided Jacks excert where srecified by individual

telecommunications comeang tariffs. | | B

Rerairs to certified ecuirment should be made by an authorized
Canadian maintenance facility desidnated by the surrlier. AN
rerzirs or zlterations made bw the user to this ecuirmentr or

eauirment malfunctionsy maw dHive the telecommunications comrany

cause to reauest the user to disconnect the ecuirment.

Users should ensure (for their own srotection) that the electrical

dground connections of the rower utilitey telerhone lines and in-
ternal metallic water pire sustems if rresent» are connected to-

dether., This rreczution maw be rarticularle imrortant 1in rursl

3Te3S.

Caution: Users should mnot sttemert to make such conmections them4

selves but should contact the asprosriste electric insrection

authorityr or electriciany as arFTOFTiI3LE.
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CHAPTER 1

INTRODUCTION

1.1 GENERAL

This chapter contains a functional overview, a physical descrip-
tion, a feature summary and a list of general specifications, forthe DF124 modem including the standalone modem and multiple modem
enclosures.

Depending upon the application, the standalone modem and the
multiple modem enclosures each have distinct advantages. In
configurations where data communications volumeis low, one or two
standalone modems would satisfy the requirement. However, in ahigh-volume communications environment, where several modems are
required, the concentrated packaging of the multiple modem
enclosure would be more suitable and cost efficient. The diagram
of Figure 1-1 provides a simple view of both high- and low-volumeapplications.

1.2 FUNCTIONAL OVERVIEW | |
The DF124 converts serial binary data, generated by the Data
Terminal Equipment (DTE), into audio tones and transmits the tones
over the telephone lines. Conversely, it converts the audio tones

- from remote stations into serial binary data and routes the datato the 1local data terminal equipment. The DF124 providesfull-duplex, asynchronous or synchronous, binary serial data
communications over a 2-wire, switched telephone network or over a
2-wire, private/leased telephone network.

The DF124 modem features include autodial, dial back-up, auto
answer, front panel status 1lights, and a full 1line of testfeatures.

The autodial feature allows automatic dialing of remote stationsusing either attended terminal control or unattended program
control,

The DF124 operates at 2400 bits per second (b/s) with fallback
capability to 1268 b/s. Fallback is controlled either by the DTEinterface speed select signal or by a front panel switch. The
DF124 modem can be used for both voice and data communicationswith a standard telephone by using the front panel DATA/TALK (D/T)
switch.

The DF124 includes a variety of user selectable options that are
factory set for compatibility with the CCITT/V.22 and V.22 bis
recommendations. A standard telephone may be used to manually
originate and answer calls on the PSTN.

To establish communications between a remote location and a local
data terminal, the DF124 can automatically dial the desired numberand establish communications using serial binary data suppliedthrough the DTE interface. The autodial feature is explained inSection 3.4.

1-1





1.3 PHYSICAL DESCRIPTION
The standalone modem contains the electronics (one DF124-AM modemmodule) to provide one channel of data communications while themultiple modem enclosure is capable of holding up toDF124-AM modem modules. 'In fact, the multiple modem enclosure maycontain a mixture of new, DF100 series of modem modules, For- example, it may contain 4 DFA3-RCs, 4 DF126-AMs and 4 DF124-AMs.DF124-aAM printed circuit boards are identical for both thestandalone and multiple modem enclosures and are interchangable.

1.3.1 Standalone DF124-AA Modem
The standalone (DF124-AA) modem (Figure 1-2) consists of a modemmodule (DF124-AM), mounted in a desk top enclosure (DF198-DT).Both the modem module and enclosure are field replaceable units(FRUs). The enclosure includes an integral power supply, a rearcover containing line fuse, line filter and telephone 1lineconnectors, and a front cover which provides access to eightLight-Emitting Diodes (LED) indicators and six pushbuttonswitches. The 1indicators are used to determine modem status,while the pushbuttons are used to select different modes of opera-tion and implement a variety of test features to verify propermodem operation or isolate faults.

The DF124-AA Standalone modem consists of:

- DF100-DT -- Desk top enclosure, including integral power
supply;

B DF124-AM -- DF124 modem module.

1.3.2 Multiple Modem Configurations |When mounted in the multiple modem enclosure (Figure 1-3), theDF124-AM modem module contains all of the functionality of thestandalone modem plus the advantage of lower cost because themodem modules use a common power supply and common enclosure.

The multiple modem enclosure, with internal power . supply, iscalled the DF1@8 series of multiple modem enclosures. Theseenclosures fit any standard 48.26 cm (19 in) rack cabinet.

These enclosures have provisions to include a second powerregulator module. 1In the DF18@-RM multiple enclosure, the second
power regulator is optional and provides redundant power back-upfor all of the outputs. Should one regulator fail, the redundant8power regulator feature automatically takes over the power 1loadwithout disrupting on-line users. Notification of a powerrequlator failure is indicated when any of the four LEDs on themodule is OFF. 

| 
9

In the DF100-RT or DF101-RM mulitple enclosures, the secondregulator is shipped with the enclosure as standard equipment, toshare the +5Vdc 1load. In this configuration, power regulator 2provides redundant back-up for the +12vdc output, but NOT the+5Vdc output.





The power regulator provides short circuit and over voltagepProtection circuits. If (for any reason) one of the outputs isshorted, or the voltage increases beyond tolerance, the systemshuts down. All power supply LEDs, except for POWER STATUS, are
OFF. Once the condition is: corrected, the regulator(s) can bereset by placing the ON/OFF power switch to the OFF position, thenback to the ON position.

@tmducts,availabl@ for multiple modem DF124 configurations are:

" DF100-RM Series -- Multiple modem enclosure, including 6 Amp
w integral power supply (US and Canada) or;

" DF1l00-RT Series 4- Multiple modem enclosure, including 12
Amp integral power supply (US and Canada)
and; |

" DF1l0@-PR 44444eee 6 Amp power regulator module for DF14@
series multiple modem enclosures.

)

DF124~AM 444444eee DF124 modem module.

1.4 FEATURE SUMMARY
The following features are available with the DF124 modenmn.

" Operates on public switched telephone networks (PSTN) or
on private/leased telephone networks (PLTN) . The DF124
requires only two wires for full-duplex communication ateither 2400 or 1200 b/s.

Conforms to CCITT recommendation V.22 bis, at 2400 b/s and
V.22, at 1200 b/s.

Accommodates asynchronous or synchronous transmmission.

Includes automatic calling and automatic answering.

Provides comprehensive loopback and self-test features,
including remote digital loopback.

Meets FCC and DOC requirements for use in the U.S. and
Canada.

Installation in standalone or multiple modem enclosures is
easy and can be done by unskilled persons. Modules can be
inserted into multiple modem enclosures without turning
power off and without disrupting the operation of other
modems in the enclosure.

All DIGITAL modem products are backed by a worldwide
service organization. DIGITAL Field Service offers a wide
variety of service contracts to ensure proper maintenance
of the product. *





1.5 GENERAL SPECIFICATIONS
Specifications for the DF124 module, and the standalone andmultiple modem enclosures are listed below. A

1.5.1 DF124-AM Modem Module

Module Size Standard grid fingef (SGF) board 264.2
mm X 203 mm (10.4 in X 8 in)

Operating Temperature 16°C to 40°C. (50 F to 1048F) Free air
% (normal convection)

Storage Temperature 440°C to +66'C (-104F to +150'F)

Relative Humidity 10% to 90% noncondensing, noncaustic.

Data Rate 24006 b/s Full-Duplex or 1209 b/s
Full-Duplex.

Modulation Four phase Differential Phase Shift
Keying (DPSK) conforming to V.22, V.22
bis and Bell 212A.

Mode Asynchronous or Synchronous.

Line Connection 2 Wire public switched telephone
network (PSTN) or 2 Wire private line
(PL) . Separate connectors are
provided for each type of 1line,
allowing dial back up for private line
configurations.

Equalization Provides automatic and adaptive 1line
equalization.

Line Isolation 3750 Volts RMS minimum.

Operating Modes Manual Answer
= Manual Dial

Auto Answer (V.25)

Auto Call

Diagnostics Local analog loopback
Local digital loopback
Remote digital loopback

Selftest

Interface CCITT V.10 (EIA RS-423-A) compatible
with distances up to 60 M (200 ft).

CCITT V.28 (EIA RS-232-C) compatible
with distances up to 15 M (50 ft).





Interface Connector

Interface Cables

DC Power Requirements

25-pin Cinch connector (compatible
with ISO 2110) for both standalone and
multiple modems enclosures.

- BC22E, BC22F or BCC84 or equivalent
for Asynchronous operation.

BC22F or BCCO4 or equivalent for
Synchronous operation.

+ 5Vdc @ 0.700 Amps Max.
+12Vdc @ 9.200 Amps Max.
-12Vdc @ 9.1560 Amps Max.

1.5.2 Standalone Modem Enclosure

Height

Width

Length

Weight

Operating Temperature

Storage Temperature

Relative Humidity

AC Input Power

74 mm (2.91 in)
217 mm (8.56 in)
292 mm (11.5 in)

2.62 kg (5 1lbs, 12.5 ozs)

10°C to 40°C (56'F to 1@

(normal convection)
4°F) Free air

-40°C to +65°C (-144'F to +150°F)

19% to 90% noncondensing, noncaustic.

120 Vac, 60 Hz (nominal)
Operates with inputs from 104 to 128
Vrms at 57 to 63 Hz with a max imum
input current of [ ] A at 128 vac,.
The input power is [ VA. The
Primary input is pPro ed by an
externally accessible 9.50 A fuse.

Cinchft is a trademark of TRW, Inc.

1.5.3 Multiple Modem

Height

Width

Depth

Enclosure

267 mm (10.5 in)
483 mm (19.4 in) standard rack size
343 mm (13.5 in) card cage assembly
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Weight

AC Input Power

Power Supply

DC Output (each regulator)

12.25 kg (27 1b) without modem
modules or power regulator(s).

Add 0.680 kg (1 1lb, 8 ozs) for each

DFl124-AM Module and

0.907 kg (2.0 1bs) for the opticnal

DF100-PR power regulator

120 Vac, 60 Hz (nominal)

Operates with inputs from 104 to 32&

Vrms at 57 to 63 Hz with a maximum

input current of [ mA at 128 Vac

(approximately [ ] mA for each

modem module and 210 mA for the power

requlator). Input is protected by a

2.5A circuit breaker.

+5Vdc 6.0 Amps Max

+12Vdc 2.8 Amps Max

-12Vdc 2.8 Amps Max

NOTE

The +5Vdc output current for multiple
modem enclosures below serial number

(SN) 2000 is 3.0 Amps maximum, while

enclosures with SN2000 and above are

capable of 6.0 Amps maximum.

WARNING

If the total +5Vdc current requirements

for any combination of modem modules

exceed stated maximums, the regulator

will shutdown,

backplane.

Module Capacity
¥

DF100-RM (below serial

number KAQ2000)

DF1NC-RM (above sgerial

number KA0Z(QO00)

DF10C-RT

Pcwer Regulator Module

Size

Weight

removing power from the

3.0 2mp Enclosure supports 4 nDR124

modules max.

6.0 Amp FEnclosure supports 3 DT124

modules max. |

12.0 2m» Fnclosure surnorts 12 NF124

modules max.

203 mm X 1¬ mm (8 1n x 6.25 1in)

including th Hwat sink.

0.207 kg (2.0 1bs)

1-6
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. CHAPTER2
SITE PREPARATION AND INSTALLATION

2.1 GENERAL | |

The DF1l24 1is approved by the U.S. Federal Communications

Commission (FCC) for direct connection to the telephone network.
The DF124 is also certified by the Department of Communications

(DOC) for Canadian use. Regulatory requirements outlined in
Section 2.2 must be observed before and during inatallatlmn of the

DF124 Modem. |

2.2 REGULATORY AGENCY REQUIREMENTS

Government controlled communication regulatory agencies require
that devices (such as modems) attaching to telephone lines must

cmmply with certain regulations concerning use of standard p&ugfi
and jacks, as well as other operational and protective require-

ments. |

Prior to installation, it 1is necessary to contact the local

telephone business office to request data communications service
for installation of custmmarwprwvid@d equipment. You must specify

the information that is found in paragraphs 2.2.1. Generally, the
infmrmatlom required is:

o Type of communication service required (PSTN or P%lvat@/

Leased line) to support customer provided equipment.

o Number of new telephone circuits (lines) required.

o FCC registration or DOC certification number and the
ringer equivalence number. |



2.2.1 FCC Regulations

2.2.1.1 PFCC Part 68-Direct Connection~-- The chart below contains

FCC information on the DF124 that must be given to the 1local
telephone company when telephone service 1is requested for U.S.

installations. The FCC control number for part 68 assigned to the

DF124 modem is A0994Q-78734-MD-E.

u.s. Inatallatimns

Topic ' Standalone DF124 Multiple DF124
Modem Enclosure Modem Enclosure

FCC Registration Number A0994Qm14327wMDwE A0994Q-14327-MD-E

Ringer Equivalence Number ?7.8B g.88B

Type of Service 1) Single 1) Up to 12 public

switched line with switched lines

either RJ11C, RJ41S terminated in

or RJ45S service RJ21X connector

block

2) Single (2 wire) 2) Up to 12 (2-wire)

private/leased line private/leased lines

3) A combination

of 1 and 2 above

not exceeding 12

NOTE

When installing a multiple modem

enclosure, an interconnecting cable 1is

required to attach the enclosure to the

RJ21X service. This cable can be

obtained from the telephone company. If

the telephone company does not supply

this cable with the service, then the

cable must be ordered. The correct

cable type is a Western Electric B25Am

cable or equivalent. Contact the local

Digital office for ordering information.

Careful consideration must be given to
the 1location of the multiple modem

enclosure. For details see Section

2.5.2.

2.2.1.2 PFCC Part 153 (RFI/EMI) Certification for DF124-AA -- The

DF124-AA standalone modem generates and uses radio frequency
enerqgy. If this equipment is not installed and used in strict

accordance with the instructions 1in this manual, it may cause

interference with radio and television reception. The DF124-AA

complies with the limits for a Class B computing device according



to Part 15, Subpart J, of the FCC rules. These rules are designed
to '8provide reasonable protection against interferencé when

operated in a residential environment. If this equipment does
cause interference with radio or television reception, (determined

by turning the equipment OFF and ON), try to correct the problem
by trying one or more of the following measures. The FCC control

number assigned to the DF124-AA modem for categoryB 1is

A0994Q-DF1040. v

o0 Reorient the receiving antenna.

o Move the equipment around or away from the receiver.

o Plug the equipment into a different outlet so that the

equipment and receiver are on different branch circuits.

If the above measures fail, consult a dealer or an experienced

8radio/television technician for other possible sugestions. |

"How to Identify and Resolve Radio-TV Interference Problems", a

booklet prepared by the FCC, is also recommended. This booklet is
obtainable from the US Government Printing Office, Washington, DC

20432, Stock No. 004-000-00345-4.

2.2.1.3 PCC Part 153 (RFI/EMI) Verification for DF124-AM -- The

DF124-AM modem module generates and uses radio frequency energy.
If this equipment is not installed and used in strict accordance

with the instructions in this manual, it may cause interference
with radio and television reception. The DF124-AM module is

verified to comply with the limits fora Class A computing device-

according to Part 15, Subpart J, of the FCC rules when tested in

the multiple modem enclosure. These rules are designed to provide
reasonable protection against interference when operated in a

commercial environment.

2.2.2 DOC Regulations

The chart below contains DOC information that must be given to the

telephone company when telephone service is requested for Canadian
installations.



Canadian Installations

Topic Standalone DF124 Multiple DF124
Modem Enclosure Modem Enclosure

DOC Certification Number 192 923 AB 192 923 AB

Type of Service 1) Single 1) Up to 12 public

| line with either switched lines

CAllA, CA41A or terminated in

CA45A service CA21A connection

2) Single (2-wire) 2) Up to 12 (2-wire)
private/leased line private/leased lines

3) A combination

of 1 and 2 above

not exceeding 12

NOTE |

When installing a multiple modem

enclosure, an interconnecting cable 1is

required to attach the enclosure to the

CA21A service. This cable can be

obtained from the telephone company. If

the telephone company does not supply

this cable with the service, then the

cable must be ordered. The correct

cable type is a Western Electric B25AM

cable or equivalent. Contact the local

Digital office for ordering information.

Careful consideration must be given to

the 1location of the multiple modem

enclosure. For details see Section

2.5.2.

2.3 OPERATING ENVIRONMENT

2.3.1 Standalone DF124 Modem

The standalone DF124 modem operates within temperatures ranging

from 18 °C to 43°C (50F to 194 °F) and a relative humidity ranging
from 10% to 906% noncondensing. Normal air <convection is

sufficient for cooling. Nominal power required 1is 32.8 wvolt
amperes at 120 volts, 60 Hz. The power supply withstands input



voltage changes ranging from 105 Vac to 128 Vac. The input 1line
frequency can change from 57 Hz to 63 Hz without having an effect

~on the operation of the standalone modem.

2.3.2 Multiple DF124 Modem Configurations

The operating environment for multiple DF124 modem configurations
is basically the same as the standalone modem except for the

following.

The normal power required for a fully configured multiple modem

enclosure (DF180-RM) with DF124 modems, is about 86 volt amperes
at 120 volts, 60Hz. Each DF124 modem module adds about 42

milliamperes of current to the ac line load.

The maximum power allowed for a fully configured DF100-RM, is

156 volt amperes at 128 volts, 60Hz.

- The maximum output of the enclosure's +5Vdc power supply must be

considered when installing a variety of the DF100 series modular
modems, including the DF124. The maximum +5Vdc current available

from DFl190-RM enclosures below serial number (SN) 29 is 3.0
Amps. For DF1l8#-RM enclosures above SN 2008, the maximum +5Vdc

current is 6.0 Amps. If more than6 Amps is needed, a DF1l00-RT

multiple modem enclosure must be used.

NOTE

When installing different modems with

different +5Vdc current requirements the
total current of all the modem modules

8must not exceed rated maximums of the

enclosure power supply. |

Refer to the specific users guide for +5Vdc current requirements
of the modem module. For example, the DF124 module requires 0.700

amps of +5Vdc current. This means that only 4 DFl124s can be
installed in the earlier enclosures with the remaining slots

empty, while newer DF100-RM enclosures can accommodate 8 DFl24s,
The DF100-RM can hold up to 12 DF124 modem moudles.

NOTE a

Earlier enclosures (below SN 20088) can

be upgraded to 6 Amp capacity by

changing the backplane to REV C or above

and changing the power regulator module

to REV E or above.



2.4 UNPACKING AND INSPECTION

The DF124-AA Standalone modem (DF100-DT enclosure and DF124-AM

modem module) are packaged in a single cardboard container

together with the power cable, telephone cord and accessories.

Check the contents against the list below and compare them with

Figure 2-1. Also, check each piece for damage.

. DFl00-DT Standalone modem enclosure;

DF124-AM modem module;s

Telephone extension cord;

>
 
W
 
N

.

. Front panel stick-on window and;

5. A current copy of the user's guide.

2.5 INSTALLATION

This section describes the installation procedure for both the

standalone and multiple modem. configurations. The site
preparation cosiderations are: compliance with environmental

specifications and ordering the correct telephone service,.

The standalone modem may be placed in any convenient location

(shelf, desk top, and so on) provided that it conforms to the
maximum cabling distances.

The multiple modem enclosure may be placed in any standard 48.26

cm (19 .in) cabinet. Do not place either wunit in or near

electrically noisy equipment which would affect optimum operation.
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2.5.1

NOTES

1. The DF124 modem is not suitable for

pay telephone facilities.

2. The DF124-AM modem module is factory

configured for compatibility with

most data communications equipment.

However, in some cases it may be

necessary to select different

options. For option selection

guidelines, see Chapter 5.

Standalone DF124-AA Installation
Since the DF10d-DT and DF124-AM are shipped individually packaged,

the modem module must be installed into. the standalone enclosure

before connecting to the network. To insert the module in the

enclosure, follow th procedure below:

2.5.1.1 Installing Standalone Modem Modules

1.

TM

Before removing the front cover on the standalone

enclosure to install the modem module, place the stick-on

window in the recessed area of the cover making sure that

the holes for the pushbutton switches line up. Then| peel

thebacking from the wmndawfiand place 1tfparmanen%1y*
{ 2. & e Lt

From the bottom, remove the two slmtted=screws closest to
the front cover as shown Figure 2-2 and remove the cover.

8NOTE o

Before installing the module make sure

that the switchable option selections

are correctly configured for the desired

options.

With the enclosure up-side-down, insert the modem module

(components facing down) into the card guides on each

side of the DF1l00-DT enclosure. Slide the module in

until it touches the connector. Then press flrmly until

the module snaps into the connector.

Replace the front cover on the enclosure and secure with

the two screws removed in Step 2.
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Procedures for installing the standazlone modem to the pubklic

switched telephone network vary, denendirg cn the tyne of service

that 1s requested and installed by the tfil&pfiwn@ company. Three

tvpmes of service connections are possible and are explainred in

detail below: |

1. Connected to RPJ1IC (US) or C2112 (C2¥M) gervice;

2. Connected to PRJ41S/RJ45S (US) or Cr4l1Rp/CA45L (CAN)

exclusion key service or;

2. Connected to private/leased line.

2.5.1.2 Installing the Standalone Modem to RJ11C (CAllA) Service --

FJ11C (C211l2) service 1is sunplied with & 6 pcsition lelfitUW@ jack.

DFl24 rear panel connecticns for the telephone line and handset are &8

ncsiticn miniature jacks (see Figure 2-3). Stancdard 6§ ymwitiwm nlugs

will connect te & positicon jacks. It 1is important however, that 6

nosition plugs he centered in the 8§ position jack when the mmmm&fitimm

is made. Do mmt insert the ¢ pesition plug inte the ¬ nositicn jack at

an anale, Fefer to Figure 2-4 for the follcwing installation

oreoecadure

'8 POSITION MODULAR JACK
' FOR TELEPHONE HANDSET

PRIVATE LINE

CONNECTOR >\

TELEPHONE

SET

i | T EEE LR RN .

R R

/
AC LINE AC POWER 8 POSITION MODULARJACK DATA TERMINAL
FUSE CORD FOR TELEPHONE LINE EQUIPMENT (DTE)

(0.5 A) RECEPTACLE CONNECTOR

%W»8HW

Fioure Z2-=2 Standalone Madem Rear ZTonnectcor Fanol



S.

2.5.1.3

standalone modem.

procedure.

Unplug telephone from wall box.

Plug the telephone into the right-hand 8 position jack on

the rear panel of the modem,

Plug one end of the 4-wire telephone extension cable

(1700089-01) into the left-hand 8 position jack on the
rear panel of the modem, Plug the other end into the

wall box.

Plug terminal cable (or other DTE device) into the modem

DTE interface connector.

Plug the power cord into the rear of the modem, then into

the ac wall outlet.

Installing the Standalone Modem To RJ41S/RJ45S (CA41A/CA45A)

Service -- When exclusion key telephone service is used, no connection is
required to the right-hand 8 position jack on the rear panel of the

Refer to Figure 2-5 for the following installation

NOTE

1. To enable exclusion key functions, the

MI option (switchpack 2, switch 6)

must be enabled. Also, jumper W15 and
and resister R198 must be installed,

see Chapter 5.

2. If programmed telephone service is

installed, jumpers W10 and W1l must be

installed to connect the PR and PC

leads (see Chapter 5 for details).
Also, an 8-wire telephone extension

cable (not supplied) such as MOD TAP

558-015 or Virginia Plastics

195-KK-15DS-SW or equivalent must be
used in place of the standard 4-wire

(1700089-01) cable supplied.

Plug one end of the telephone extension cable into the

RJ41S or RJA4A5S wall box. Plug the other cable end into
the left-hand 8 position jack on the rear of the modem.

Plug terminal cable (or other DTE device) into the modem

DTE interface connector.

Plug the power cord into the rear of the modem, then into

the ac wall outlet. |

2-11



Using the modem with exclusion key telenhone

cateneriocd of +time,- then ot a later

(MI enabled) for a

moving the modem to a

cifferent service without disaebling the MI cption, could cause a

continucus OFF HQOOK condition. Be

when the mwmodem 1s Dbeinag changed

service,

sSure tc check the MI option

between different tyves of



Urplug telephone from wall box.
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o8E9 Plug the telephone intc the right-hand 8 pcsition jack on
the modem,
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o

8H9 Flug one end of the 4-wire telephone extension cable
(L700089-01) into the left-hand & position jack on the

modem. Plug the other end into the wall box.

WALL BOX
RIT1C JACK TELEPHONE

EXTENSION

CABLE 4
{(1700089-01)

DTE

EQUIPMENT

# i #*

stallina Stancdalone Modems Or BJ1IC or Foulvalent
1 -y



Flug terminal cable (or other DTL fdevice) into the modem
DTE interface connector.

Flug the power cord into the rear cf the modem, then into

the ac wall outlet.

WALL BOX

RJT1C JACK

TELEPHONE DTE

EXTENSION * EQ
/7 uipCABLE /, MENT

(1700089-01)

Figurz Z-4 Installing Standalore Medems On PJ11T or Equivalent

" Cervice (Shecet 4 cf 4)
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Flug one end of the telerhone extension cable into the

RJ41S or RJASS (or ecuivalent) wall box. Plug the other

cable end into the left-harmd 8 rosition Jack on the rear

of the modem.

TELEPHONE
EXTENSION

CABLE

(1700089-01)

" EXCLUSION
/ KEY

A\ TELEPHONE

DTE

EQUIPMENT

eil 2

TK-113%1

27-4 Installing Standalorne Modems On RJ415/RJ458 or

Eauivalent Service (Sheet 1 of 2)
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Flug terminal cable {(or other DTE device) into the modem

DTE interface connector.,

Flug the rower cord into the rear of the modem» then into

the a3c wall outlet.

EXCLUSION

\ KEeY

] TELEPHONE

DTE

EQUIPMENT

TH-11352

Figure 2-4 Instslling Standalone Modems Omn RJ415/7RJ4SS or

Ecuivalent Service (Sheet 2 of 2)
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.4 Installing the Standalone Modem With Private Line Service.
T@@ pxi te/lcased line (FPL) connectocr on the rear of the standalone

modem %nmlmsum@ is detachable. It must be removed to attach the

private/leased line wirés to each connector position. Fefer to

Figure 2-6 for the following installation procedure.

1. Unplug the 4 position te linz (PL) connectcr freom

the rear of the modem. %trlw the insulation c¢ff each

wire in the private/leased line (ebout 1 cm [ 3/8 inch]

frem the end. Locsen the 2 bottom screws on the PL

connecteor and insert wires all the way to the insulation
as shown in Figure 2-6, tightening <cach screw afterx

ima&xtin@ wire.

g ~ b
k

 =

< o
y

2. Flug the PL connector intc the PL jwm% on the modem,.

3. Plug terminal cabkle (or other DTE cdevice) into the modem

CTC interface connector.

4, Plug the peower cord into the rear of the modem, then into

the ac wall cutlet.

2.5.2 Installing the Multipl@»M@fiem Enclosure

Figure 2=7 1is a rear view of the multinle mcder enclesure

connector vpanel., DTFE connections are made to J1 LMK ugh J12 for

medem 11@@& mnm through 12 respectively. Installation recuires

selectinag a iteble rack location within cabhling fllmtwmm%g of the

cata *@rmlmfil mmulpm@flt and the WJ?lK (C2212) tmlwphne s=2rvice or

nrivete line cennections.

NOTE

The location of the RJ21X or CA21A
service 1is very important. When this

service is being installed, make sure it

is within standard cable distance,

typically 5.2 M (15 ft) from the

enclosure, In most installations, the

RJ21X or CA21A service1s installed 1in

the cabinet that houses the enclosure.



Unrlug the 4 rosition srivate line (FL) cornnector from

the rear of the modem. Strisg the insulation off each

wire in the leassed line (sbout 1 cm [ 3/8 inchl from the

end. Loosen the 2 bottom screws on the PL connector and

insert wires 311 the way to the insulation 35 shown 1in

the figurey tightenindg each screw after inserting wire.

PRIVATE

LEASED

LUNE

PRIVATE LINE NETWORK CONNECTIONS|

T/RX 1 = 1 T/RX.

T/RR 2 ) 2 T/RR

TK-11353

Figure 2-5% Installing Standalone Modems On Frivate lirnes (Sheet 1

of 3)
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Flug the FPL connector into the PL Jack on the modem.

PRIVATE

LEASED

LINE

TK-11354

Figure 2-5 Insta2lling Standalone Modems On Frivate lines (Sheet 2

of 3)
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Flug terminal casble (or other DTE device) into the modem

DTE interface connector.

Flug the rower cord into the rear of the modems then into

the sc wall outlet.

TK-1135%5

Figure 2-5 Installing Stendslone Modems On Frivate lines (Sheet 3

of 3)
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Once the location is selected, follow the procedure below to mount
the multinle modem enclosure,

}ofl

L
1
d

Remove th@v}inww@ front door by onening the door (ymll a
the top) and ra1M@$1mg the two bettom spring latches (pul
handles toward the center).

Remove the front Jdoor panel assembly from the DF100-PM

enclosure by removina four %mr@7s (two con the top flange
and two on the bottom flange). Refer to Figure 2-8,.

Remove 2ll blank filler cards from the enclcsure (Figure

?~%). Seve thege filler cards -- DO MNCT throw them away.

Lccate the proper placemrent in the computer cabinet for

the @enclosure and mount 1t to the multirls nosition,

vertical rail assembly of the cabinet. Standard rack

mounting prccedurss must bte observed, E2 sure to leave

akbout 2.12 cm (l1.25 1in) clearance between the enclesure

ard other equipment for reassembly of the frent docx

canel. The mmuntim hardware included is eight clip nuts
awfi cight 10-22 X 1/2 sSCcrews.

%wimwtfill tre front decor ranel asserhbly thet was remeved

N 2 |
- o

#

Make sure that the power switch 1s set to CFF (Figure

2-10) . Plug the. power cord intc the rear panel power
connector and connect the ac plug tc an electrical outlet

For public switched telenhone connections, install ¢t

interconnecting (B252 type) cable between J132 cf ¢

CF100-PMTM enclosure and the RJI21¥ or CRr212 service. Th

cable is not supplied. Pin number/modem slct assignment

for the JI13 cecnnection are detailed in %fim@nfllm C, Ta
c-1. |

For nrivate/lessed lirs connectinrz, tolernhene wires mucst

he strimped of insuletion (akout 1 cm [32/2 inch] frem the

end) and inserted inteo the privatre/leased line connectors

23 shown in Figure 2-11. Te oren the srring clip to

insert the intec the <ccnnection nert, use 2 small screw

friver as chown 1in Fiaure 2-11.

Once the telernhene cable 1s cennected, a2only rcoucr to the

=ncleosurs end cobserve thaet &l11 the power suprly shtstus

LFD= are CY (seec Figurs nmfi)*

This completes multiple modexr enclesure instezllation. The

mcdem medules are installed rext. Fefer to <ection 2.5.2.
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Figure 2-46 Multirle Modem Enclosure Rear Connector Fanel
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2.5.3 Installing Muitipl& Modem Modules
To 1install modem modules into multiple modem enclosuvres, fcllow

the procedure below.

1.

U
t

e b ®

Verifv that each mcdem module 1s mmrrwctly configured for

the desired mptlmns (see Chapter 5). Factory selections
are compatible with mest data communications ecuipment.

If the front door was removed earlier during the enclosure

installation, go to Sten 2. Otherwise, remove the hinged

front door by opening the door (null at the top) and
releasing the two better spring latches (vull handles

toward the center). The front docr must bhe removed to

either remove or insert mcdules (sees Figure 2-9).

Remove the module retainer bar from front of the card cage

area by unscrewing the hclding screw on the right w%a

(see Ficure 2-8). Pemcve the other end cf the bar fm

its retairing slot.

NOTE

If the blank filler cards were removed

earlier during the installation of the

multiple modem enclosure, go to Step 4.

Before installing a modem module 1into

its assigned slot, the filler card must

be removed and saved. Ifa modem module

is permanently removed, a filler card

must be inserted in its place.

Incsert and firmly seat each modem module into the assigned

enclesure slot. Fe sure that components are facinag the

power supply (see Figure 2-9).

Pfter 1installing @ll modmlwm, he sure to correctly 1log

~odule characteristics of each modem on the identific mtlmm

label located con the 1nm1d@ surface of the front door (%mm

Figqure 2-12). 211 slots must be filled with either moder

mcaules or filler carcs.

Connaert +he IDTE cablzs for each modem line belnc used to

the aprnropriate modem lire, jack J1 threough J12., Tefer to

Ficurese 2-1C.

Perforr the test nrocedlres in Chawpter 4 that aprly to

veur nmodem cenfiquratieon,

dhwt8
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MODEM IDENTIFICATION LABEL

/

12J]11]10] 9] 8| 716]5]4]3]2] 1| MODEM LINE

| PHONE NO.

MODEL NO.

SERIAL NO.

- S - e e 4 U R Ra44 - . B S M N

3 2 1 | MODEM LINE

»868321| 734-38648S | 734-873651 PHONE NO.

/ DF124-AM.| DF124-AM DF124-AM MODEL NO.

< KLOO0O12 KLD3254 KLD1234 SERIAL NO.

Figure 2-11 Modem Identificastion Label



2.5.4 Installing DF100-PR Power Regulator Module

For the DF10C-RM multinle medem encleosure, power regulater 2 1is

cpticnal and preovides a back-up for power regulator 1. For the

DF100-PTmultiple modem enclosure, power regulator 2 is shiprped as

standard equipment to share the + 5 Vdc &mam, In this

ccnfiguration, power reculator 2 does provide red int back-up for

the + 12 Vdc outnut, but MNCT the + 5Vdc cutput. o
o

To install cr replace a DF10C-PR power regulator, both the front

door panel assembly and Electromagrnetic Interference (EMI) panel

of the multiple modem enclosure must be removed as described 1in

the procedure kelow.

This procedure 1is provided for installing an ontional power
regulator in the DF10C=FM. The procedure also aprlies when

replacing either regulater module in the DF100-RT enclosure. The

only difference is that the power interconnect cables are

different and are not interchanceable. For the DF100-RM, cable

70-16205%-01 is used. For the DF100-RT, cable 70-20950-01 must bhe

us2d (see Ticure 2-14).

1. Make sure that the power s3witch on the back of th=

encleosure 1is set to CTF. |

2. DRemove tho four frent decor panel mourting scraws, &5 Shown

in Figure 2-12, and remove the panel assembly. Two screws
are lo ated on the top flange 2t point A and twe are on

the bottom flange at rmzmt R.

3. Femove the four EMI panel mounting screws (one at each

corner) and remove panel.

. Remove the existing pcwer reculator module frcm 1its

meunting slot fiwwfl attach the interconnecting cable

(70-19205-C1 for F100-RM or 70-20950-01 for DFlOC-RT)

between the two rmqulmtmr modules as shwon in Figure 2-14.

Be sure not tco wmymmmmwmt the main npower cable from the

transformer, =

=. TInsert koth recgulateor mecdules, with the LETs on top anc

fzcing cut, and slicde koth mmmmlS tm the ktackstep.

NOTE

Regulator modules do not plug into any

type of backplam@ edge connectcr, they

simply mount in each slot. Connections

are made by the correct power cable.

£. FRerlace thee EVMI nenel ard the front ccor ranel assembly.

~oyer un the enclosure and verify %M&% all rcowvsr LEDs core

CH.



Remove four fronmt door ranel mounting screws and remove

ranel sssemblss Two screws sre located on the tor flande

a3t roint A and two are on the bottom flandge at roint EB.

Remove fTour EMI rznel mounting screws (orne at esch corner)

and remove ranel.

ENCLOSURE

POWER SUPPLY

EMI PANEL

{

FILLER CARDS
OR

MODEM MODULES

FRONT DOOR [~~44_BAR MOUNTING
PANEL ASSEMBLY 

SCREW

RETAINER

BAR s

8 3\ . _4FRONT DOOR

MKVE4-0878

Figure 2-12 Installing the DF100-FR FPower Redgulztor Module
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i1 : POWER REGULATOR 2
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SHIPPED AS STANDARD
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F |1 AND DF101-RM

CONNECT TO \ /CABLE #70-19305-01
SPARE ROW \~ FOR DF100.-AM OR

OF PINS | cABLE #70-20950-01

FOR DF100-RT AND DF101-RM

THESE TWO CABLES ARE NOT

INTERCHANGEABLE

CONNECT TO

EITHER ROW

OF PINS

MKWVRE. 23T

Figurzs 2-14 Power Pequlatcer Interconnect Cable



CHAPTER 3

OCPERATION

3.1 GENERAL |

This chapter includes the operational description for the DF124

modem when mounted in either the Standalone cor Multiple Modem

enclosure, The operation of the centrols and indicators are the

same regardless cf the type of enclosure (see Figures 232-1 and
3-2). The only difference is that the conrntrols and indicators for

the standalcone areée horizontal; in the multiple modem enclosure,
they are mounted vertically. - |

The DF124 modem is EI2 RS-422 compatible and my be used with any

EIA RS-232-C, ASCII, terminal. When using a VT20C terminal family
with the DF124 modem, the terminal must be set to VT1N0 emulator

mode for proper ASCII character response. VT200 mede causes
erroneous characters to ke displayed.

The auto dialer 1is alsc described in this chapter. The auto

dialer is an integral part of the modem and is activated only by a

Contrel A or Control B. 2Any other character causes an error to be

displayed (see Efection 2.4 for auto dial).

3.2 CONTROL SWITCHES AND INDICATORS

The DF124 Modem contains six prushbuttons switches and eight

Light-Fmitting Diode (LEDs) indicatecrs. Figure 3-1 1illustrates

the standalone confiquration and Figure 2-2 8shows the multiple

modem enclosure layout. Tables 3-1 and 23-2 provide a description

of each function.

_ -

(©YeYeleiolelolo)
8 G0 RO CD TN IR OM ue. TR

| _

SEND DATA (SD)

RECEIVE DATA (RD)i4I ___DATA/TALK (D/T)

CARRIER DETECT (CD) HIGH SPEED (HS)

DATA TERMINAL READY (TR)

HQ&EN READY (MR)

"OFF HOOK (OH)

HIGH SPEED (HS)
TEST MODE (TM)

DIGITAL LOOP (DL}

REMOTE LOOP (RL)

SELF TEST (ST)

LOCAL LOOP (LL)

Figure 3-1 Cftandalcne DF124 Modem Controlsand Indicators
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CARRIER DETECT

DATA TERMINAL READY
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TEST MODE
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LOCAL LOOP

SELF TEST

REMOTE LOOP \

| | » PUSHBUTTONS
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Figure 2-2 Multiple Mcdem Controls 2nd Indicators
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Table 3-1 DFl24 Modem Front Panel LED Indicators

Indicator , Status Function

Send Data (SD) | Oon Modem is transmitting data.
Of £ Modem 1s not transmitting data.

Receive Data (RD) Oon Meodem is receiving data.

~ Cff Modem is not receiving data.

Flashing In test mode, indicates that

errors are being detected when

selftest loopback tests are

run,

NOTE

When selftest mode is initiated (ST

pushbutton pressed in) for any of the
loopback tests, the RD indicator is used

to indicate errors. It flashes once for

each error detected.

Carrier Detect (CD) Cn Audio carricr from a remote
mocdem 1s present,

Off Tarrier 1s not nresent.

Data Terminal Resady On Data terminal equipment (DTE)

(TR) ~1s ready to send or receive

| data. | v |

Off Data terminal ecquipment is not

ready to send or receive data.

Mcdem Ready (MR) On Mocdem 1s ready tc send or

receive cdata.

Off Modem 1s not ready to send or

receive data.

Off Hook (OE) on Modem is connected to a dial-up

telepheone line.

CfE Mcdem 1s not ccnnected to =a

dial-up telesphone lin=.

Figh Speed (HS) Oon Modem is 1is vrepared to cperate

at 2400 h/s.

nff Modem is perrarecd to operate at

1200 /s,

Test Mcocde (TM) On Modem is 1n the9test mcde.

Cff Modem 1s not in ts=st mede,

2-3



Table 3-1 DF124 Modem Front Panel LED Indicators (con't)

Indicator

Power Regqulator

Indicators

Power Status

-12 vdc
+12 Vdc

+5 Vdc

Status Function

Multiple modem enclosure only

on Power tc the reculator board is

normal.

On |

On Power supply ocutputs arz

Cn normal.

'NOTE
An Off condition on any power indicator
indicates a power supply problem.



Table 3-2 DF124 Modem Front Panel Pushbutton Controls

Pushbutton

Local Loopr (LL)

Self-Test (ST)

Remote Digital Loop

(R{J )

Digital Loop (DL)

DATA/TALK (D/T)

Status

Im

Qut

In

Cut

In

out

In

Cut

In

out

Y

Function

Mocdem 1is placed in an analeg

loophack test mode of

creration,

Analog lcopback is disabled,.

Modem is placed in & self-test

mode of eperation.

Self-test is disabled,

Remote station connected to the

modem 1s placed in digital

loopback mode.

Digital loopback is disabled.

Modem 1s disabled (out of

service) and placed 1in 1local

digital loopbarck mode.

Modem 1is enabled for normal
operation,

Mocdem 1s concitioned to cperate

at fallback speed of 1200 b/s

insteadof the necrmal 2400 b/s.

Modem is conditioned to opecrate

at the normal speed of 2400

b/s. |

Conditions the modem for voice

communications.

Conditions the modem for serial

binary data communications.



3.3 USING THE DF124 ON DIAL-UP LINES

The DF124-AA standalone mocdem can mm@r&t& in one of four stamdar@

medes;

1. Manual Criginate

2. Manual Answer

3. Automatic Answer

4, Automatic Originate (Auto Dial)

when mounted in the multiple modem enclosure, the DF124 modem does
not have pmmvmfimmns for external telephone handset connections,

therefore, DF124 modems can only operate in two modes: automatic

originate and automatic answer.

3.3.1 Manual Originate Mode

To manually originate a call with a standalone modem, p@tf@tm the
following.

1. &et the Lecal Loop (LL), Self-Test (ST), Remote Loop (RL);
and Digital Loop (DL) pushbuttons to the OUT position.

2. Verify that the Carrier Detect (CD) indicator is CFF and

| that the Terminal Ready (TR) and Modem PReady (MR)

indicators are ON. TR 1is asserted from an on-line,

powered-up terminal or system. 1f- the terminal does not

provide TR, then the force DTR mwtlmn must EM? swl@mt@fi

(see Chapter 5)m -f4foree4DER4i-s4enabled,4the TR

2, Set the HS wushbuttmm to the OUT pfim1t1WW=<
2400 b/s. To select

1200 b/s press HS to tl

0 operate at

peration at the fallback speed of

IN pesition,

a, Set the DATA/TALK (D/T) @ufihbuttmm to the TALK (IM) po&iw

tion.

5. Lift the telephone handset and listen for a dial tone.

. Dial the desired number.

NOTE

If the call is answered manually, ask

the station attendant to prepare the

modem at that location for data

reception by either placing the

DATA/TALK (D/T) pushbutton to the DATA

(OUT) position or if the modem 1is not

easily accessable, by typing a control C

("C) at the terminal.

3-6S



7. When the answer tone is heard, set the modem DATA/TALK

(D/T) pushbutton to the DATA (OUT) position or type a
control C at the terminal.

g. Hang up the telephone hamdswt*wfiw

WM
Verify that the CD,:a;W%nfl MP indicators are aw* The
off-Heok (OH) indicator will also be ON if high speed is

selected., HS-

3.3.2 Manual Answer Mode

To manually answer the phone on 2 standalone modem, pnerform the

following procedure.

1. Verify that the TR indicator is OM (unless the force DTR

opticn 1is enabled) and that the DATA/TALK (D/T) pushbut-

ton 1s 1in the TALK (IN) position. Also set the HS

pushbutton for the desired speed. All other pushbuttons

are in the OUT position. TR is ass=2rted from an on-line,

powered-up terminal or system.

* Z. When the telephone rings, answer it and listen.

3. When the call mrlglnatmt asks you to prepare for data re-

ception either place the DATA/TALK (D/T) pushbutten in

the DATA (OUT) position or type a control C at8 the

tWKMIW@l and hang up thm telephone handset.

OH
4, Verify that the mmdfiémh@mg@9 from TALK to DATA by ensur-

ing that the MR, CD;,'and OMy4(if high speed) indicators

come ON, Once these indicators are ON, the modem 1is
considered "<ON-LINE" and data can be transmitted and



3.3.3 Automatic Answer Mode |

The modem will auto aznswer regardless of the position of the

DATA/TALK (D/T) pushbutton switch, unless the modem is set for

manual answer mode (see Chapter £). When an automatic answer

modem receives a call, it automatically answers anc establishes

communication, The speed of both the receiving and originating

modems must be set to the same speed, otherwise, the modem

disconnects from the line within a few seconds.

3.3.4 Automatic Originate (Auto Dial)
The autodial feature allows the user to call a remote modem either

from an asynchronous terminal keybcard or from an asynchrecnous

computer port instead of from a standard telephcne. Since thes auto

8dialer is an asynchronous device, it is only functional when the modem

is configured for asynchronous mode. The auto dialer cannot be used

when the modem is configuredfor synchronous opneration. A variety of

cemmands and functions are available for making calls automatically.

Section 2.4 provides detailed desciptions, procedures and examples on

using the auto dial feature.

3.4 AUTO DIAL FEATURE |

A person may Aial many different number sequences depending on a

variety of different circumstances. For evample, 1in many business

offices, a srecial access code mav be required te obtain an outside

telephone line. Further, an area code may be reauired. And even more

complex are 1international calls containing many special codes and

pauses for any numberof reasons, including rerhaps one 0Or more cial

tones,

The auto dialer can be used with both pulse and tone dialing telephone

systems., In the dialing seguence, a "P" is used to identify pulse

digits and "T" is used for tone digits. In some telephone systems it
may be necessary to use both P and T in the same number string.

Remember, there are many combinations of dial codes, access codes,
sauses and groups of digits depending on the type of telephone service

and where you may be calling. 2311 of these human actions and

variaticns in telerhone systems and service must be considered and

duplicated by the auto dialer when it is expected tc make the call.

A variety cf commands and respcnse messages are available to the user

to communicate with the auto Jdial feature teo place a call under term-

inal control (dial from keyboazrd) or software control (8ial from

computer). The cecmmands are listed in Table 2-2 and exprlained below,

while the response messages are detailed in Table 2-4.

Th< =2uto dialing sequence is issued either mannally by &n onerator

from an asynchronous terminal keyboard or from a computer, by scftware

control usinco srecial routines emhedded in the usesr's proqgram. In

cither case, the procedure feollows a similar secuence, except that

under nrogram control it ig necessary that the program pronerly inter-

pret the response characters and take the correct action(s).



The auto dialer is capable of storing 5 (26 character) telephone

numbers; four numbers stored in alpha 1ndexed storage registers and
one number stored in the current number register. The current number

register always stores the last number entered into the auto dialer,
regardless of whether the numbher is entered from a terminal, computer

or from one of the a2lpha indexed storage registers,

NOTES |

1., Stored numbers are not saved when modem is

powered down.

2. The DF1l24 modem including the auto dial

feature does not automatically set the

speed to match the terminal or computer

speed. Both modems must be set to the

same speed.



Table 3-3

valid

Characters

CTRL/A

CTRL/B

CTRL/C

3

i

#

Digits 0-9

Letters

or D

Carriage

Return (CPR)

valid Auto Dial Characters

Function

Activates the auto dial feature in BURST mode. Typically

used with computer configurations or intelligent terminal

with memory storage (answerback message feature).

Activates the auto dial feature in INTERACTIVE mode. This

mode preovides system responses to prompt the user of actions
taken. The first response to controlB 1is READY. IF any

character other than control R (cr control 2A) 1s entered,

the ERPOR response is displayed.

In manual answer mode, pressing control C connects the modem

to the line without having tc access the modem to change

form TALK to DATA.

Indicates pulse dialing of digits that follow.

Incdicates tone dialing of digits that follow.

NOTE

I1If a dial code (P or T) is not specified in the
number string, the default is pulse (P) dmallmgu

Also, both types of dialing codes may be wa&d in

the same number string.

Access pause -- Causes a pause period of 1% seconds to

wait for secondary dial tone. If 2 dial tone 1s not

cetected within 15 seconds, the auto dialer responds

with the NO DIAL TOME message

Indicates end of the number string: start dialing.

Digits that make up the telephone number.

when entered at the =2nd of 2 number string, the letter

identifies a memory location for storing that number.

when entered at the READY resnonse, the dialer dismlays

the number stored at that location.

Pressing CR at the PEADY respeonse cdisplays the current

number in the current number storacge register.

NOTE

The auto dialer accepts either upper case or lower

case entries. The auto dialer does not accept the

hyphen (-) character or space character. This allows

the auto dialer to operate more efficiently, because

it does not have to be concerned about non-essential

characters.
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Table 3-4 Response Messages

Response

Message

[R]leady

[E]x;mx

[A] ttached

[N]o Answer

[Nlo Dial

Tone

[ '] Rrackets

Definition

Indicates that auto dialer is ready to perform one of the
tasks listed below. This response message is always used

to indicate that the dialer is ready with one exception;-

when control A is used, the initial READY response 1s
omitted,

1. Accept a new number

2. Dial current number

3. Store number in memory or

4, PRetrieve stored number

*

Indicates that the mcdem 1is nct ready (contrel R not

issued) or that an invalid entry was made in the dialing

string, Using invalid characters such as snace, hvphenr

(=), comma (,) or slashes (/) in the number string

causes errors, This response places the modem in an

idle state which requires a control 2 cor control B to

reactivate the auto dialer.

Indicates remote end has answered ancd responded with the

answerback tone,.

Indicates remote end has not answered the czall within

the allotted time of 30 seconds. This response nlaces

control B to reactivatethe auto dialer.

Indicates a dial tone was not detected within the

allotted time of 15 seconds (or optional 40 seconds, see

jumper Wl description in Chapter 5) after initiating a

call. This response places the modem in an idle state

which recuiresa control 2 or control ? to rearctivate

the auto dialer. |

indicate valid sheort form abhbhreviations.

1.

NOTES

Some telephone company error messages may

accidentally trigger the secondary dial tone

- detector and/or the answer tone detector,

causing a false ATTACHED response from the

auto dialer which places the modem in data

mode. If this occurs, check the dialed

number and try again.

For long form response messages, switchpack

S2, switch 5 must be set to the OFF position.

For short form (abbreviated), set switch 5

ON. See Chapter 5 for details.
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The auto dialer provides a dialog that allcws the user communicate

with the modem to automatically dial telephone numbers from an

asynchronous terminal or computer pert. Pemember, the aute dialer

is an asynchronous device and cannot be used when the modem is

configured for synchronous operation,

The dialeg is activated using one of two modes;

1. Interactive Mode or
2. Burst Mode

3.4.1 Interactive Mode |

The interactive mode is most generally used when the modem 1is

connected to a terminal. A control B ("B) must be entered at the

terminal keybecard or embedded in the user's program routine to

activate interactive mode. The auto dialer immediately responds

with a READY message that incdicates it 15 ready. Tf the auto

dialer does not immediately respond to control B with RICADY, then

the modem or associated terminal or CPU may have a problem. 211

user inputs except control B are echoed back to the DTE (displayed

on the screen if the DTE is a terminal).

3.4.2 Burst Mode

Burst mode is similar to interactive mode, but recuires a control

A ("2r) to activate the dialing sequence. The only difference is

that the initial REANDY response is not issued by the auto dialer

as in interactive mode. BAll other response messages are identical

to interactive mode, including subsequent PFADY conditions. Only

the first READY response is omitted. This mode is typically used

by a computer or intelligent terminal with memory store capability

to save time. Without having to wait for the READY response the

cemputer can operate more efficiently. Rurst mode assumes that

the auto dialer is ready and allows the computer or terminal to

issue the telephcone number to the auto Aialer immediately

following the control A. Also, in burst mode, all user inputs are

not echoed hack to the DTE (rnot disrmlaved on the terminal).
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3.4.3 Dial From Keyboard (Terminal Control) |

to automaticelly originate a call usinga terminal, pexform the

following procedure. This procedure emphasizes the use of contrel

B because 1t 1s more commenly used when the modem is attached to a

terminal. However, control 2 would work just as well, the only

difference 1s that the auto dialer deces not responc with the

initial READY message. 1In fact, control A is rceccommended if the
terminal has answerback capability such as the VT100 (see Section

3.4.5.1).

l. Verify that the TR and MR indicators are ON (unless the

force DTR option is enabled) and ensure that all push-

R buttons (except the HS pufihbfittmn, which 1is s=2t to vyour

specific speed ) are in the CUT position. TR is asserted

from an on-line, powered-up terminal or system.

NOTE

For long form response messages, switch-

pack S2, switch 5 must be set to the OFF

position; for short form (abbreviated)

set switch 5 ON.

2. Enter 2z control B (CTRL/R). The READY message anpears on

the terminal screen. Fnter the number secuence followed

by the #,

3. If the call is answered within 30 sesconds, th2 message

"ATTACHED" apprears at the oricinating terminal. If the
call 1s not answered in 30 seconds,"NOQ AMNSWER" is

displayead.

4., When connection is established, verify that the folleowing

indicatorsare ON. Have somone verify the remote end.

at transmit modem

<7mt recelive modem

MR and

MR and

T@mrw w111 be a2 delay of severzl soconds while the modems

establish communication. Procead with normal communica-

tion functions.

rminate a call, th=z user must take scome acrtion +hat5. TC te

will:

a. PResult 1in *+urning T® OFF, Cenearally, thiz =2ctien
Jdepends on the hardware ccenfiguraticn, Scorme of the

more common methods to turn TR OFF Aare:

o) Use the "Shift/Break" key to cgenerate a long space

cdlisconnect.

o) Cwitching modss between ON-LINF and LOCPL mo9e or



b. Result 1in 1loss of carrier by placing the DATA/TALK

(D/T) pushbutton to the TALK (INMN) position.

Upon termination of a call at the local modem, the remote

modem will disconnect due to loss of carrier, long spacing

condition or inactivity time out if abort timer is eabled.

These conditions are user selectable opticns that must be

enabled for the Jdisconnecticn to occur (see Thapter 5).

The remote modem will also disconnect if it detects dial

tone.

6. Verify that the MR and CD indicators go CFF.

3.4.4 DIAL FROM COMPUTER (PROGRAM CONTROL)
When establishing a call, TR must be asserted and remain asserted

throughout the auto dial . the force DTR option must be

enabled.

Response messages from the auto dialer can be set to long form

(spelled out) or short form (abbreviated) by switchpack S2. TC

minimize computer overhead, the short form response message format

is recommended. Roth interactive or burst mede can be used 1in

program contrcl. To reduce computer overhead, burst mode 1is

recommended,

Ancther programming consideration feor using the autec dialeris the

invisible (non-printable) characters that accompany each response

message., Fach response message is accompanied by srecial leading

and trailing carriage return and line feed characters as shown

below: |

{cr l1f>READY¥<cr 1f£>

The spaces in the example are used only as separators, they are

not included 1in the response.

NOTE

These special characters are purposely

omitted in Table 3-4 and in Examples 1

through 10 for clarity.

The leading cxr/1lf response from th=e auvto dialcr o©ocCurs Cn 2VEry

response message except in two special cases involving the READY

and ERRCR messages where the leading carriage return and line feed

are cmitted,. These snecial cases are tynically associated with

the use c¢f centrol 2. Whan a centrol © 1s entered te cancel &

call, as in Example 1, the resulting READY message appears on the

same line. Th2 same holds true if an invalid character is entered

in the telenhone number string; the ERROR message response would

not include the lesading cr/1f. Tt would anpear on the seame linre

s the number and invalid character as shown in Example 2.

Thzse same conditions also apply to the use of control 2.

However, under nrogram control i+ is nct likely that the computer
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prmgram will include an invalid Charmct@x in the t@l@phmm@ number

or cancel the call because of a wrong number, These two

conditions simply shcould not exist in the program.

A variety of techniques and apprmaMHM5 can be used in fimalqnzng 3

program for software control of the auto dialer. Designing a

program 1is only limited by the pregrammer's imagination and

knowledge of the fundamentals in the dialing sequence as cdetailed

in this chapter.

3.4.5 Using the Autodialer
The auteodialer can be used to:

1. Dial a number

2. PRedial the Current Number

2. Store Numbers

4, Dial Stored Number

5. Cancel a Call

Each of these functions are described below. Exemples of how o

use each function are also provided.

2.4.5.1 Dialing Numbers

D9ifi9?lim; z telephore number 1is done 1"87951"8@82[ mf r<rtwwlmw the number

et the ready condition for interactive mode (see Ex@m@lm 1), or

MW@@lfltWIy fmllmwmmg control A in burst mode (sece Fxample 2).

Im mempl@ 2, the answerback message f@mtur@ of a VT100 terminal

is used to demonstrate burst mode. This feature xray differ on

other video terminals. Be sure to refer to appropiate users

guides for setting up the answerback message feature. For the

VT100, the set up procedure 1is included in the example.

Both types of dialing codes (P or T) can he used within the same

number string as shown in Example 3. The number string must be

terminated by the% symbhol, as shown in the examrles, to start

cdialing. The last number fil@lmd is always stcred 1in the current

number register fecr immediate redial. However, 1f a number 1is

entered and JjJust stored in one of the thra@w fit@mfi (not dialed)

that nuwber 1s now in the current number recister, Apnropriates

§
m
-
f

.

Wsystem responses are given tc indicate calling status (see Tab
-4).

£



EXAMPLE 1:

ATTACHED

INTERACTIVE MODE DIALING

Enter contrel 1B; activates auto dialer.

<Contrcl B 1is not displayed (not echoed

back to the DTE)>

Dialer resvonds with the READY message.

Enter number followed by the start dialing

symbol (#). In this example the number 1is

"beinag tone dialed. An access pause

character 1is also used to wait for a

second cdial tone. Then the number,

including area code 1is dialed and also

"stored in the current number register.

There is a small delay while the number is

dialed and connzction made.

Answer back tone 1is received from the

remote modem and connecticn is made.

When CD indicator comes ON, proceed with

normal data transfer activity.
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EXAMPLE2: BURST MODE DIALING - USING VT100 ANSWERBACK

SET-UP B

A= 79T0=nE05555121

SHIFT S

<"BREZ2 3 x
R
£

ATTACHED

n N . E
=
f

-y
# !
P g

e

0
8
3

Press the SET-UP key, fcllowed Dby the

number 5 key to place the V7T10C in SFT-UP

B mode.

Press the SHIFT and A key simultanecusly

to start loading the answerback message.

The CAPS LOCKS key will not work.

The VT100 responds by displaving A= on the

screen.

Enter any character excent those listedin

Table 3-2. This special character (called

the delimiter) allows the us=ar to clear

the answerback message area and start over
if a mistzke 1is made. To correct an

error, enter the delimiter again and

return tec SHITT A, In the example the

letter 72 is selected.

Fnter the desired telerhone number to be

stored. Control characters like control A

for burst mecde, are Aisplayed as a

cdiamond (¥). Alsoc, remember that the

start dialing symbol ! needs to be

included. |

nter the Jdelimiter agazin te end the

seqguence. When 1t 1s entered, the number

disapnears from the screen.

Press the SHIFT and S key simultaneously

to save the answverback message permenently

so that 1t 1is not lost when the VT100 1is

turned OFF. Press the SET-UP key to

return to normal video operation.

Press the CCMTRCL and RREAK keys

simultaneuosly to send the televnhone

number +to the autec dialer in burst mode.

The number 1is dialed and also stored in

the current number reogister. <The Control

Brezk function and the comnlete number

sequence 1 nct displayed (not echoed bhack

to the DTE)>

Pfter a short celav, the answer baclk tone

is received from +the remote wmodem and

connecticn 1s mace. vihen CD indiactor

comes ON, npnroceed with normal data

transfer activity.
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EXAMPLE 3: USING BOTH PULSE AND TONE DIALING CODES

fi<E> Control B activates auto dialer. <Control B is
not éisplayed (not echoed back to the DTE)>

READY System responds with READY message.

- p9=t5551212% Enter number fcllowed by the # start dialing

| : symbol. Notice the P code for pulse dialing and

T code for touch tone dialing. These codes can

be either upper or lower case.

ATTACHED After a short delay, the answer back tons is
received from the remote modem and connection 1is

made., When the CD indicator comes ON, proceed

with normal data transfer activity.

3.4.5.2 Redial Current Number

Dialing the number stored in the current number register simply

requires entering the # symbol at the ready condition in interactive

mode or following control 2 in burst mode, To verify the number

before dialing, use carriage return to display the number. Dialing
codes (T or P) are always displayed as upper case when retrieved from
storage. The # character is then used to start cdialing (see Example

4)., Remember, the current number. register contains the last number

to be entered into the auto dialer, not necessarily the last number

dialed. | o W o

EXAMPLE 4: REDIAL CURRENT NUMBER

<n> Control B activates auto dialer. <Control B
is not displayed (not echoed back to the DTE)>

READY | | System responds with READY message.

CR Te verify current number, press carriage

return, This s*tep 1is opticnal. To dial
without displaying current number, use # at

the READY response or immediately following

control A in burst mode. |

P7=TESR1212 When CR is entered at the RFTADY response, the
number in the current number register 1is

disvlayed, including the dialing codes 1f ths

were originally entered.

READY The READY response 1is again displayed.

£ 4 dials the number.

ATTACHED After a short delay, thes answer bhack tone is
received from the remote modem and connection

is macde. When the D indicatcr comes OV,

8proceed with ncrmal cdata transfer activity.
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3m4¢wu3 ¢ANCELLING A CALL - 9

The calling procedure can be canceled in conz of the follewing

Ways.

1. By using control B before the start dialing symbol (#).

2*8 By an invalid key (including momtrml a) hwfmr@ th@ start
dialing symbol (W) ' : / fl

3. By any key after . G iatinesvmbol (LY te w%!mrww¢
L/

Before the number is dialed, a call seguence can be cancelled by

pressing control B as shown in Example 5. Using centrol 2 causes

an error as explained below.

A call can also be effect ively cancelled when an invalid character

(including cotrel A) is entered in the telephone number string
before it is dialed as shown in Example 6. In this case an EDRROR

message is issued, placing the auto dialer in the idle state which
requires a fimm*xml A or B to reactivate the auto Jdialesr,

A call can also be cancelled afterit is dialed by pressing any

key, but this must be Aone before thes remote modem answers:; that

is, @ call can not be aborted during the dialinac scquence (see

Fxample 7). For touch tone apvrlicatiors, the Jialing sequence

happens almost immediately. For onulse dialing, the secuence 1is

usually completed in 10 seconds. When the call is cencelled, the

auto dialer resonds with the NO ANSWER messadge, placing the auto

dialer in the icdle state which requires a control A or T to

reactivate the auto dialer.

EXAMPLE 5: CANCELLING A CALL BEFORE DIALING

<TR> ~ Control B activates auto dialer.

| Control B 1s not echeced back o the DT

READY Cialer responds with the READY message.

TE=E5E122<"B>READY If 2 wrona number is entered, th2 call can

be cancelled by using control BR. 2Ag soon as

the contrel B is entered, the avto dialer

repondswith the READY messacge, l!ctice thate

it appears on the same line as the nuaber,

immediately following the last digit
cntered, <Contrcl B 15 not =cheoced back

the DTE>

TP=5851212% Enter the cerrected number folleowed by #,

ATTACHED After a2 short delay, tho answer back tone is

received from the remcte mod

connection is made. TThen th@ CD

cores O, oreccsed with ncrmal Asata t

activity.
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EXAMPLE 6: ENTERING AN INVALID CHARACTER

<B>

READY

T42=6175-ERROR

ATTACHED

CONTROL B activates autc dialer.

<Control B is rnot echoed bhack to the DTE>

Dialer responds with the READY message.

As scon as an invalid character is entered

(hyphen in this case), the auto dialer

reponds with the ERFROR message. Motice

that it appears on the same line as the

number, immediately fecllewirg the invalid

entry. valid characters are listed in

Table 3-2,

Fnter control B to reactivate +he z2uto

dialer.

Dialer is again ready.

Enter the corrected number fcllowed by the

4 start dialing symbol.

Mter a short Zdelay, the answer back tone

is received from the remcte modem and

connection is made. When the CD indicator

comes O©ON, proceed with normal data

transfer activity. "

EXAMPLE 7: CANCELLING A CALL AFTER DIALING

<7B>

READY

T123=45678%4<1x>

NO ANSWER

Centrol B activates auto dialer.

<Control P is not echoed back to the

DTE>

Dialer responds with the FEADY message,.

Fnter number followed by the ¢ symbol

and press any key. Pressing any key,

in this example lower case "r", almost

immediately cancels a touch tone dizled

number. For pulse dialing, wait about

10 secons bhefore prescing any key.

{whatever key that is used 1is nct

disnlayed (nct echoed back te the NDTE)D>

Indicates that the call did not go

thrcocuah.



3.4.5.4 Storing Numbers

The last number dialed 1is always stored for imrediate redial.

Whenever a new number is entered into the auto dialer, it replaces

the number that was stored in the current number register.

Other.storage areas 1identified as A, B,C or D are provided for

storing up to 4 additional numbers. These numbers remain in

storage until changed using the store number procedure in Example

8 or the modem is powered OFF. To stcre a number in either inter-

active or burst mode, simply enter one of the storage codes A, B,

C or D immediately following the number. Alsc, 1f lower case

dialing codes (t or p) are stored, they are displayed in upper

case when retrieved from storage.

EXAMPLE 8: STORING NUMBERS

<°B> Control R activates auto dialer. <Control

R 1is not echoed back to the DTF>

READY Indicates aute dialer is readvy.

T2=1234567C Fnter desired number, including T or P

| ~dialing ccde followed by the desired

stecrage area code. The example svecifies

storage area C.

READY The number 1s stored 1in area C, as well

as, in the current number reagister and the

auto dialer 1s =again ready. To <store

another number, enter number follcwed by

storage area code.

F
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3.4,5.5 Dialing Stored Numbers

At thm reacy concdition, enter the desired number storage cocde (2,

B, C OR D). The places the number in the current number r@gmat@r<
Th@r@fmr@ that number is really stored in tweoc places; 1) 1n the

current number register and 2) in the letter coded area.

Entering the # symbol as shown in Exaemple ¢, dials the number

retrieved from storage. |

Example 1C shows that the remote modem did nct answer the cell and

the call was made again ata later time using the redial feature.

EXAMPLE 9: DIAL STORED NUMBER - SUCCESSFUL

(B> | Control B activates auto dialer. éCmmtxml
R 1s not echeced haclk to the DTED

READY Indicates aute dialer 1s ready tc use.

Enter stcracecode A, B, C or D; in this

case storage area C.

CT2=1234567

Modem displays the stored number

immediately following the storage code

letter, including dial cede (T oxr P) |if

originally stored. If the dial code 1s

stored as lower case, it 1s displayed as

8upper case when retrieved from storage.

The number is alsc placed in the current

number register,

READY Auto dialer aca2in responds with PFADY,.

# ¥ dials the number.

ATTACHED After a short dJelay,the er back tons

i
@
 

i}apsy

is received from the remrcte mocem an

cennection is made., ¥her the Wmimfiimwtwr

comes OMN proceed wmf% normal Adatea transfer

act1v1%y*
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EXAMPLE 10: DIAL STORED NUMBER - UNSUCCESSFUL

<"B>

READY

BP5=4445151

READY

NO ANSWER

ATTACHED

control B activates auto dialer. <Control

B is not echeced back +to the DT

Indicates auto dialer is ready to use.

Enter stcrage code 2, B, C cor D; in this

case storage area B. |

Mocem displays the stored number

immediately following the storage ccode

letter, including dial cecde (T or P) if

originally stored. If the dial code 1is

stored as lower case, it is displayed as

upper case when recalled from storage.

The number is 2lso placed in the current

number register,

Auto dialer again responds with READY,

£ dials the number. There 1s =2 short

delay while the modemr dials the number.
®

Answer back tone 1is not received from the

remecte modem anc call 4icd not gc through.

Use control B to reactivate auto dialer.

Indicates autec dialer is ready to use.

Press # key to redial the same number.

Answer back +one 1s received from the

remote modem and connection 1s made. When

the CD 1indicator comes 0N, prceceed with

normal data transfer activitvy.



3.5 USING THE DF124 ON PRIVATE LINE
To operate the dfl24 on private line, two modem options must be
set correctly.

These are:

1. PETN/PLTN option (switchpack 2, switch 2) must be set to
select PLTN (OMN) and

2. Answer/Originate oprtion (switchpack 1, switch 2) must be

set to select a modem as either the ORICINATE COR ANSWER

modem in private line. Cne modem in the pair must be

origiate, the othesr must be answer.

See Chapter 5 for detailed instructions on these and other option

selecticns,

3.5.1 Normal Operation

To establish a private 1line connection, follow the procedure

below, | |

1. Ma%e sure that switchpacks cset to correct positions,

2. Apply power to both modems and observe that the 2F, IR

and CD indicators come ON. The HS indicator will also be

CM, 1f high speed is selectzd. This indicates that the
8private 1line connecticn is established, allowing bhoth

modems to send and receive data (full-duplex operation).
The position of the DATA/TALK pushbutton is not9
important, it can be in either position for private line

data transfer. If the modem is zlso connected to a& PSTU

telephone line (dial backup feature, see Section 3.%5.2)

and the DATA/TALX nushbutton on both modems is in the

TALK position, the telephone connected to the PSTN can be

used fecr voice communication. The TR indicator may not

come ON. This dependson the force DTR opticn and the

DTE.

3.5.2 Using the Dial Backup Feature

The dial backup feature requires that the modem be connected to
both & private line (PLTY) and a cial-=up line (PETHM). When

confiqured to operate on & private line, if the signal quality

becomezs unacceptable, the dial-un line can be uvsad as =2n

2lternative without having tc change any option selections or any

cther specicl censidaratiens, |

The nreocedure for using this feature is simple. TE¬ the nrivate

line is failing, lift the handset from the teclephone with the

modem's DATA/TALK switch ip tha DATA (CUT) rosition, The Carrieri

O

Detact indicater will go OFF, automatically switching the modem tcC

P3TMN mole. A cz2ll can now be placed manually by pressing the

DATA/TALK switch to the TALK (IN) position and dialing the number.

tinen the remote mocdem detects ringing with the loss of carrier
f} L)
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detect, it will alsc automatically switch tc PSTHN mode and ansver

the call, provided that the auto answer option (see Chapter 5) 1is
set to AUTC. Vhen the answer tone is heard, place the DATA/TALK

switch to the DATA (OUT) position and hang up the handset. The

call can alsc ke made automatically by leaving the modem in the

DATA position, hanging up the handset and using the auto dialer.

The PST! connection will remain in effect until one of the users
initiates a disconnect; then both modems will return to private

line.

NOTE

When operating normally on private line,

the telephone that 1s associated with

the PSTN can still be used for voice

conversation (not data) provided that

the DATA/TALK switch is in the TALK (IN)

position. Since the DATA/TALK switch

can be in either position, data activity

on the private line is not affected.
(
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CHAPTER 4

TEST PROCEDURES

4.1 GENERAL

This chapter provides modem testing preccedures to help isolate

data communications problems on the DF124 wmwodem. Al1l test

functicns include simplified diagrams representing the test

features. In test features where a terminal is used, a computer

system (interface) could be substituted. These tests are valid

for both asynchronous and synchronous operation.

Sore of the following tests use tha manuzal oriaginate mode to exe-

cute the test. These tests are basically for the standalone

modem,

The correct procedure to test and verifyv a modem communications

link is shown in Figure 4-1., The four modem test areas are listed

belecw and discussed in the following text.

1., Tegt Area ] --

Local Terminal Te n t Tests the leocal terminal.

2. Test Area 2 --

Local Loop Test Verifiss that the local wmodem can

» . transmit and receive data. Includes

beth Digital and Analog loepback

tests, |

L
) . Test Area 3 --

Remote Digital Loop Verifies hoth the loca2l and remote

Test modems, and the telephone line,

End-to-End Selftest Verifies both 1leccal and remote

modem, sepvarating transmit and

receive paths.



LOCALDATA TERMINAL

LOCAL

TESTY

LOCAL

MODEM

"DATA

INTERFACE

ocAL tooe

MODEM @Pwmwauuw
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TELEPHONE |
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| ) TELEPHONE

,8

TELEPHONE

END-TO-END
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DATA
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REMBTE
MODEM -4_.__.H._._..__

CPU OR

TERMINAL

Figure 4-1 Data Path Test Diacgram
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4,2 TEST AREA 1 -~ LOCAL TERMINAL TEST (FIGURE 4-2)

These tests determine 1f the terminal or computer interface 1is

working correctly. To verify the terminal cr computer interface,
perform the fellowing.

0 Terminal Test

-- Set terminal to off-line local test and type test
message. Verify that correct message 1s received.

-- Set terminal to on-line and install the aporopriate

cable loopback connector at the end c¢f the DTE cable

that attaches to the moden. Reneat test message

verification. This test verifies if the terminal orx

cable i1s the scurce of errors, rather than the modem.

0 Computer Interface Test

-- Execute a test message with the commrunicetion inter-

face set to internal loopback mode and verify that

correct message 1s received.

-- Set the ccemmunicetion interface to normal mocde and

install the apnropniats czhle locshack connector at the

end of the DTE cable that attaches to the modem. Send

test message and verify. |

TEST CONNECTOR

H325

Fioure 4-2 Tccal Terminal Test
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4,3 TEST AREA 2 -- LOCAL LOOPBACK TEST

Test Area 2 provides both local Analog and Digital %ests. 2nalog

tests includes two separate tests: the analog loopback selftest

(where the ST pushbutton is used to generate a test pattern for

the test data) and the analcg loopback (where the operator at the

terminal, provides the test data). Roth tests verify that the

modem can transmit and receive data at the local mwodem with no

errors. However, you need to execute only one of these tests to
verify modem operation. The selftest feature is provided for

configurations where a terminal is not available. Each test 1is

discussed below.

Local digital testing does not include the selftest feature. The

ST pushbutton is not functional in local digital loopback.

4.3.1 Local Analog Loopback Selftest (Figure 4-3)

This test uses an internal test pattern generatcocr for the

transmitter and a test ccmparator on the receiver to detect
errors. Tf errors occur, the Receive Data (RD) incdicator flashes

ON and OFF once for each errecr after the test begirns. The more RD

flashes, the higher the rate of errcrs.

NOTE

Executing analog loopback terminates any
current connection. It is not possible

to establish a call while 1in analog
loopback..

! DIGITAL ' ANALOG

| TEST ! -
- GENERATOR | l j

] | l

| TEST .
COMPARATOR l B l )

| 5

Z 0\

RD

Figure 4-2 Loca!l 2nalog Locrhack Telftest
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PROCEDURE: | | |

g 8 3 o
71. Verify that the CD indicatoris CF

ON. |

2. Configure the switches as follows:

a. Set the LL switch to the IN position.

b. Set remaining switches to the QUT positicen.

3. V@rffy thmt thmyfl8 ¢ T 1mw1v %mrs come fl%.w

L, Set the hfif ltm% to the 1IN flm tlam 4 Cnce

pushbutton 1$ pressed INMN, the f@%t is started. rllow thm
test to run for about 1 minute, If RD Aoes not flash

after running for at least 1 minute, the medem can be

assumed to be operating correctly. RD may flash when ST

is first pressed IN, but that is normal.

S. Observe the RD indicator; if it flashes, the DF124 modem

is defective.

6. Sfet the LL and ¬S7 switchss to *+hs 2UT pesitior to

terminate the test. |

NOTE

This pr«;m@du:m can be performed at th@w

lower fallback speed of 1200 b/s by

pressing the HS switch to the 1IN

position followed by pressing and

releasing LL to reset the modem. Repeat

the procedure at the new speed.

4.3.2 Local Analog Loopback Test (Figure 4-4)

This test uses a data terminal or cowputer interface to generate

the test message. The dJdata 1is lcocoped back though the analog

circuits in the medem and tha characrers are returned +c tha

terminal or mmm@u%@r=8 Either the operator or computcr must verify

that the received data is correct. |

4-5



PROCEDURE : | | ' p

1.

2.

i

2

are 0OV,Verify that the TP4and MR indicatorg

Configure the switches as follows:

a. Set the LL switch tc the IMN position.

b. Set remaining switches to the 0OUT position.

Verify that the CD, CH, HS, and TM indicators come ON,.

Type a test messags at the terminal keybocard and verify

that the same data is recceivad. Tncorrect data indicates

that the modem is defective or the terminal is set to the

wrong speed,.

Set the LL switch to the CUT position to terminate the

test.

NOTE

This procedure can be performed at the lower
fallback speed of 1200 b/s by pressing the HS

switch to the IN position followed by pressing
and releasing LL to reset the modem. Repeat

the procedure at the new speed. .

-

LOCAL MODEM

] ' 8

i DIGITAL :AMM£W'

l |

I
|

| |

i |

l ! \
[ | k

1 ]

! Lle

Ficure 4-4 JLocal 2naleog Locrback Test



4,3.3 Local Digital Loopback Tests (Figure 4-5)

LOCAL MODEM

r ; DIGITAL : ANALOG |

| |
¥

| : a

4 | |

| |

- 4 ] |

Y 8 ' i
- i

Figurs 4-5 Leocal Digital Locoback

PROCEDURE:

l. Verify thst the TR and MR indic~tors are ON,

2. Configure the switches as follows:

Set the DL switch at the 1local moldem

nosition.

a.

b, Set remaining switches to the QUT position.

3. Verify that the TM indicator comes ON.

®

4, Type a te

that the
n
y

eD

st message at the terminal keyboard and verify

same data is received. Incorrect data 1indicates

that the medem or terminal may be dJdefective

terminal 1s set to the wrong speed, To elimin

terminal as a2 possible source of errors, run

terminal test, |

5. Set the DL switch to the 0QUT necsition +o terwmina

test, The TM indicatcr geces OFF,

NOTE

This procedure can be performed at the

lower fallback speed of 1200 b/s by

pressing the HS switch to the 1IN

position fcllowed by pressing and

releasing DL to reset the modem. Repeat

the procedure at the new speed.

A-77



4.4 TEST AREA 3 -- REMOTE. DIGITAL LOOPBACK TESTS (FIGURES 4-6 AND
4-7)

Test 2rea 2 provides separate tests that check remote digital

loopback, with either selftest mode or terminal/cocmputer to

provicde the test dats. The remote digital loopback test allows

the complete network to be checked. This test verifies the

telephone line and the receive/transmit circuits of both the local

and remote modems,

4,4,1 Remote Digital Loopback (Figure 4-6)

/+ SO AT

4_44 TELEPHONE
NETWORK

Figure 4-6 Remote Digital Loopback

NOTE |

The RL function allows the local modem

operator to force the remote modem to

automatically switch to digital 1loop-
back. No operator 1is needed at the

remote site.

PROCEDURE:

1. Verifv that the'TR ard MR indicators are OM,

?. Configure the switches as follows:

a. Set DATA/T2LYX (C/T) switch to TALX nosition (IN).

bh. Set remaining switches to the OUT positioen.

3. Remnve telerhone hards=2t from cradle and disl remote

modem. The MR indicator goes CFF.

Tt

when answer tecne 1is heard. Place the telephone handset

back cn tha cracle,

4., Set the DATR/TALY (D/T) switch to the DATA pesition (0UT)



Nbserve that the CD, MFT and OH indicators are 0ON.

Set RL switch to IN vosition.

Observe that the TM 1indicatecr comes Cl, A number of

erroneous characters will appear on the terminal screen

while the modems switch to remote loop mode. This 1is =a

normal occurrence and should not be interpreted as a fault

condition. ~

Typea test message at the terminal keybocardand verify

that the same data is received. Incorrect data indicates

a problem with one of the modems or the telephone line.

Run 1local loopkack tests to determine which modem 1s
dzfective.

Press the DRATA/TALX (D/T) switch te TALX position (IN) to

terminate the test.

NOTE

1. This test can be 1nitiated from

either end of the line. If

initiated at the remote end, the

remote is responsible for verifying

the results.

2. This procedurecan be performed at

the. lower fallback speed of 1200 b/s

by disconnecting the present connec-

tion, pressing the HS switch to the

IN position and redialing the remote

modem. Repeat the procedure at the

new speed. For private wire, omit

Steps 2 through 4.

V4'4<2 "Remote Digital Loopback Selftest (Figure 4-7)

LOCAL MODEM | REMOTE MODEM

8 DIGITAL | ANALOG ANALOG ! DIGITAL 8
i i )\ | |

L] st L I N N7 S |
3 GENERATOR | ; i

| o ! |
|| Test L . N 7 o |

| COMPARATOR | 3 ! |

| | l - TELEPHONE | !
ST ! flr8l . IH'S' l | NETWORK

],

/N

RD!

Figure 4-7 Remote D4dgftal Loepback Selftest



PROCEDURE: , | .

1.

2.

o

Verify that the MR indicatorg M.

Configure the switches as follows:

a. Set DATA/TALX (D/T) switch tc TALK peosition (IN).

b. Set remaining switches to the OUT position.

Remove telephone handset from cradle and dial remote

medem. The MR incdicator goes CFF.

Set the DATR/TALYX (D/T) switch to the DATA (2UT) position

when answer tone 1is heard. Place telephone handset back

on the cradle,.

Verify that the ZD MP and CH indicators come Cll,

Set RL switch to 1IN position and verify that the' T

indicator comes OM. |

Set the ST switch to the IN posi

pushbutton is pressed IYN, the test 1s starte

test to run for zbout 1 minute. If PD dees not flash

after running for at least 1 minute, the modems can be

8assumedto be operating correctly. RD may flash when &7

is = - pressed IM, this 1is normal.: A number of
erroneous characters may ca2use RD to flash while the

modems switch to remote lcop mode. This 1is a normal
cccurrence and should not ke i1nterpreted as a fault

condition.

Cbserve the RD indicator. If RBRD flashes, one of the

mocdems is detecting errors. Some errors can be expected,
dus tec telephone line noise. If RD flashes vigorcucsly or

OM constantly, it .is 1likely that one of the modems 1is
faulty, DReturn tc local mofem testing or go to end-to-end

selftest to isclate the prechlem.

RPelzcrss the ¬7 and RL switch and press the DATA/TALY (T/T)

switch to the IM position to terminate the test.

NOTE

This procedure can be performedat the

lower fallback speed of 1200 b/s by

disconnecting the present connection,
pressing the HS switch to the 1IN

position and redialing the remote modem.

Repeat the procedure at the new speed.

In private line configurations, omit

Steps 2 through 4.



4,5 TEST AREA 4 -- END-TO-END SELFTEST

This test allows the local and remote modems to be verified over

the telephone network. It s=zparates the transmit and receive

logic of both modems., This separation permits better prmblwm iso-

lation. PRefer to Figure 4-8 for this test.

PROCEDURES:

1. Cecnfigure the following test switches at both modams.

NOTE

This procedure requires a second persan

at the remote site to set the same

switches.

a. Set DATA/TALXK (D/T) switch at remote modem to the DATA
pocsition (OUT).

b. Set DATA/TALY (D/T) switch at leccal modem to TALK

position (IN) to allow dialing remcte modem,

Ce s;8%
;:§ t remaining switches to the QUT position,

Pemove telenhcne handset from cradle on local modemr and

dial the remote mcdem,

Set the DATA/TAL¥ (D/T) switch to ths DATA pre siticen (QUT)
when answer tone 1s heard. Place thm tml hmnfi handset

8b&mk cn the cradle,

Verify that the CD and MP indicaters are CN =2t both

modems.

Set the ST switch to the IN position. FBe sure to have the

remote operator do the same. Any flashing of the RD

indicator at either end means data errors are bheing

d@tactfiw< Some errors can be expected, due to telephone

line neoise. If RD flashes vigecrously or &Y constantly, it

is llm@ly thmt one of the mofi@ms 1e faulty.

a8
?Release the 77 switch and nress the DAT2/TALY (D/T) switch

to the IN positicn at hoth modems to terminate the test.

NOTE

This procedure can be performed at the

lower fallback speed of 1200 b/s by

disconnecting the present connection,

pressing the HS switch to the 1IN

position and redialing the remote modem.
Repeat the procedure at the new speed.

In private line configurations, omit

Steps 1 through 3.



4,6 DFl24 AUTO DIALER TESTING

Testing the DF124 auto dialer functions can be easily performed by

doing any digital 1loopback test functions with the DATA/T2LK
switch in the DATA position (QUT), and dialing the remote modem by

using the auto dial message format. If the call is initiated via
a terminal and the call is completed, the message "ATTACHED" 1is

displayed on the originating terminal. |

A test message may then be sent and the received data verified.

If the DF124 selftest mode is used with remote digital loopback,

then the RD indicator must be observed. <hen the PD flashes,

errors are being detected, |

LOCAL MODEM REMOTE MODEM
; DIGITAL I ANALOG | : ANALOG | DIGITAL 8

| GENERATOR ] | | l} lmmmmmfl 1

! | * i O
, | TEST | b jzt . w1 | TesT |
1| cOMPARATOR [~ | |\ | |LCENERATOR | ¢

B | TELEPHONE | O
[= ] NETWORK

- 8 o
/ '\ * 7 v\

RID RO

Figure 4-2 DF1Z4 Enc-to-Ind Celftest
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CHAPTER 5

MODEM OPTIONS

5.1 GENERAL

This chapter describes the many selectable ontions that are avail-

able on the DF124 Modem. As configured at the factory (standard

configuration), these modems are compatible with most data

communications egquipment. However, these modems have selectable

optionsto provide greater versatility. A detailed description of

each modem option is provided in Table £&-1, while Table 5-2

rrovidesa description of options associated with the auto dial

feature, |

Te verify cor change anv of these opticns on the standalone modldem,

it 15 nec=zsscsary to remcove the front cover to access the DF124-AM

mocdule (see Sfecticon 5.2). For multiple modem enclosure confiqura-

tions, simply remove the front door and retainer bar, and pnull out

the wmodem module to verify.or chanqge switchahle contions (sce

Section £.23). | >



Table 5-1 Detailed Modem Option Descriptions

OCption Factory

Function Option Description Configuration

Long Space If a disconnect is initiated at the local Fnabled

Disconnect end, the leocal modem sends 4 seconds of
snacing then will disconnect. The remote

modem will disconnect if mcre than 1.6

seconds of continous spacing is detected.

Loss of Causes the modem to disconnect if the ~ Fnabled
Carrier carrier level falls kbelow the selected

Disconnect signal detector threshold level for more
than 300 millis%mgnés,

Answer Or This function applies only to private Answer
Originate line (PLTN) ccnfiqurations. One modem

must be set to answer, the other to

originate. If the PSTM option 1is

selected, this option has nc effect.

Slave This opticn has two selections; external Fkxt=rnal

Cleck or receive and is only required when

master clock 15 se&t to external, Thenp

slave clock is set to receive, the

transmit clock is derived from thes receive

clock. When set to external, transmit

clock must bhe cobtained from an external

source (DTE). If master cleock 1is set to

internal, the sctting of this option is

not required.

Master Selects either internal or external clock. Intarnal

Clock If external is selected, slave clock
ontion must be specified by selecting

either receive or external.

Femcte Selects remote locpback mode between 7,22

Loopback V.22 anc V.54,

Low Sneed Selects either CCITT or 2127 compati- 2122

Mede bility for 1200 b/s operation.

Character Srlects data cheracter lencth of 3, ¢, 10 Pits

Length 10 er 11 kits, OSelection must include

1l start bit, 1 step bit, and 1f the

varity select cption is enabled,1 parity

Eit plus the data bits.

1 I o



Table 5-1 Detailed Modem Option Descriptions (cont)

Option | | Factory

Function Option Description Configuration

Async Selects basic or extended mode. For "Extended

Rate overspeed data, the basic sclection

allows deletion of 1/3 of a step bit.

Extended mode allows deletion of 1/4

cof a stop bit. This option has no

effect in synchronous mode.

Mode Select Selects asynchreonous or synchronous opera- Rsync

tion. This ontion must be set to sync for

synchronous oneration. Any attempt to

send asynchronous data on a mcdem that 1is

set to synchronous mocde will result in

exrors. This selection must be compatible

with the DTE.

MI Normally there are two methods of con- Disabled

recting the modem to the line;

1) by rlacincg the DAT2/TALY gsuitch to the

cdata (out) position or |

2) using the auto dial contrcl C (°C)

feature.

When evclusion key telephone scrvice is

used, the Mcde Indicate (MI) option can be

enabled to allow the exclusion key button

to connect to the llm@ rather than the

DATA/TALK switch or <C.

Autoanswer Szlects operation in either manual mode auto

or Manual or autcanswer mcde,.

PSTHM Celects the tvpe of telephone servics PSTNM

or to which the mofl/am 1S mmmmetfifi; switched

PLTM dial-up (PETM) or private line (PLTM).

fignal wwlww%3 one mw twe threshecld levels:

Detector /=87 or -27/-42 JdBm,
Nl =M . rW%w8(@f xé@ffi .?;W i g . i«» o . )

Retraln anable th=s re SoouSncs 4o=S Fnmabled

Inhibit not occur mhmmld signal quallity Jdecrease

below accented levels,

Ahort When =snabled, causes the modem to c2ancel Fnabled

Timzx a call 1f carrier is nct detected yithin

1% seconds after connecting te the lire.

Optienarnlies only to BPSTM an= hes nce

affect 1if disabled.



Table 5-1 Detailed Modem Option Descriptions (cont)

Option

Function

Force DTR

Interfacse

Pate Select

Guard

Tone

Pulse

Cialing

Duty

Cycle

PSTN Xmit

Level

P/LTN Xmit

Level

Interface

LT, Zontrcl

Intexrface

RDL, Control

Factory

Option Description Configuration

This option is provided for DTEs that External

do nct provide Terminal Ready. Selecting

external allows the DTE to control DTR,

Erabling this option does not force the TP

indicator ON,

This 1s similar to tre opticen ahkove Ferced Cn

except that it applies to Reguest to Send.

Guard tone is a requlatory require- Disabled

ment and is country specifim This

onticn does not apnlv to U.S. and Canacdian

imatmllfitimmg, and must bhe dls&blwfi*

This option 1s ccuntry snecific and 6C/40

selects either a 60/40 or 67/32 cuty Duty

cycle, Cycle

This option is fixed at -12¢dPm for U.S.

and Canadian installations, and cannot

be changed by the user (switchpack is

disabled). This option 1is str:

Euronean use.

-12dBm

Selects private leased line transmit level - 9¢Bm

from -2 to -174Bm in steps of 1 dBm.

Selection must match the linz character-

istics. The factory setting 1s usually

a<aquate., TIf there are any prcbhlems,

contact the local telephone company for

additional advice on this setting.

Fnabled to allow the DTLE to initiate Fnabled

analog lcooohack (in addition te the front

panel LL switch) by placince a positive

sional cn Pin 182

Fnabled to allow the DTE tc¢ initiate Fnabled

remote diqmtal locopback (in afimltlmm to

the front panel RL switcn) by placinc a

nesitive signal on Pin 21,

(
1
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Table 5-2 Detailed ACU Option Descriptions 8

Option

Function

Parity

Select

Parity

Type

Locel

Fcho

Resnonse

Message

~ Factory

Option Description Configuration

This ontion enables or disables (no No Parity

varity) auto dial parity feature. If this

option is enabled, the parity bit must be

considered in the character length selec-

tion (see Table 5-1).

Selects =ither odd or even parity. This Even

option has no effect if parity select is

disabled. * :

Selects whether or not auto czall Fnabled

functions are echced back to the DTE.

Eelects whether the auto dial response Lona

messages ara z2bkbreviated (short) or are

spelled out (long). |



5.2 STANDALONE MODEM DISASSEMBLY

Disassembly procedures for the standalone modem are simple,

Before disassembly, be sure to unplug the power cord from the wall
outlet. j | |

To remove the DF124-AM module from the DF100-DT enclosure, simply

remove the +wo slotted screws (from the bottom) closest to the
front cover and remove the cover from the enclesure. The mocdule

can then be unpluged from the rear connector by pulling the module
forward, sliding it cut from the card guide (see Figqgure 5-1).

Figure S5-1 Stancdalone Mocdcm Disassembly
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5.3 MULTIPLE MODEM ENCLOSURE DISASSEMBLY

Disassembly of the multiple modem enclosure 1s accomplished by

removing the front door and retainer bar to accsss the DF124-AM to

either change modules or verify switchpack settings. To remove

anc/or replace the DF124-AM modules, it 1s not necessary tc

disconnect any of the system cabling. Figure £-2 illustrates the

procecdure for removing the front panel and retainer bar.

If a modem module removed for replacement or to change switch
options, it 1is not necessary to turn off power toc the enclosure.

Modules can be removed and inserted without disrupting the opera-

tions of cther modules in the enclosure.

Crasp spring latch handles and push in the direction of the

2LYrOWS. Lift handles to 1lock into the detent position.
Remove the door.

M o o M -Remove the screw holding the retainer bhar and remove th

Remove or 1insert modem modules as required, Pemember,

slots must be filled with either modem modules or fil

cards.

BLANK FILLER
CARDS

b
=
 
0 11

__BAR MOUNTING
SCREW

FRONT DOOR

PANEL ASSEMBLY

SPRING LATCH

HANDLES

RETAINER )

BAR " 9 v~ ___FRONT DOOR

N - = L W, i.
4}

n 5
]

n i

Iy
9 1 o b
k

R
sTigur=-£5-2 Multinlz Modem In-lo

-7
W
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5.4 SELECTING SWITCHPACK OPTIONS
The DF124-AM modem module 1includes a variety of configuration

options that are selected by switchpacks.

Modem modules may be equipped with any of three switchpack types

shown in Figure 5-2,.

5.4.1 DF124-AM Modem Module Assembly

Figure 5-4 shows the general layout of the DF124-AM module, which
details placement of pushbutton switches, LED indicators, dc power

fuses, special country specific jumpers and regulatory labels.
The locaticn and description of switchpacks and option selections

are presented in Section 5.4.2.

Detailed exovlanations of pushbuttons and indicators have already

been presented in Chapter 3.

The DF124-AM module includes 1% special jumpers (W1 - W15), which

are provided solely for manfacturing and field service use. These

should not bhe touched by the user. They are mentiored here for

information only. Jumper descriptions are provided in Table -3,
while Table 5-4 1lists the factory selections bhased cn country

destinations.

The dc fuses are not field revlaceavle; thev are identified here

for information only. However, in cases where faulty oneration
may indicatea power problem, it may bhe a gcod idea tec verify that

the fuses are not the cause.

| || use poiNTED OBUECT.
| DO NOT USE LEAD

| PENCIL.

" NOTE:

PLACING ANY SWITCH TO THE SIDE LABELED ON CAUSES THE SWITCH TO BE CLOSED. PLACING ANY
SWITCH TO THE OPPOSITE SIDE (LABELED OFF) OPENS THE SWITCH.

WKA THE

s
|

i
t 7 o e M n i

i
a
d

! j
o
d

,.
ae

;_
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Table 5-3 Country Specific Jumper Descriptions

Jumpers Description

Wl Twe dial tone timeout pericds are available; 40

Seconds for Furopvean use (jumper CUT) and 15

Seconds for US/Canadian use (jumrer IN).

w2, W3, These are used to preset the PSTHN transmit level at

W4 & WE a fixed- 12 dEm fcr US and Canada. For Europe,

these are configured so that transmit level

selection is controlled by switches on switchpack

S4.

W6 Used for special factory test only. Not to be

remove for any geographic location. Must always be

IN. In REV C mcdules and higher, W6 is omitted,.

W7 & W8 Reserved

vi9 Telerhone line current limiter

Wlg & W11 Used to accommecdate rroogramrmac telenhone service

(RJ2412/DJ2E2) in the US and Carada,

12 | v Used to generate OFF HCOK (make busy) ccndition
when the Digital Loon switch is IN. This feature

is used 8to sunport hunt chairn ecuipment in the US

and Canaca.

132 Selects ring sensitivity threshold,.

Wl4 Compensates for different answerback tone levels

which vary due to geographic locations.

W1t & P198 Used to support exclusion key telephone serviece in

the US and Canada.

NOTE

Jumpers W1l through W15 are factory in-

stalled for country specific

destinations. Changing any of these

jumpers is a violation of <certain

regulatory agencies. If any change is

necessary, 1t must be performed by an

authorized Digital Field Service

representative,



Table 5-4 Jumper Selections

Jum;@r US/Canada Europe Function

Wl IN ouT . Dial Tone Timeout

w2 cuT IN Fixed PSTN Transmit Level

W | IN oUT Fixed PSTN Transmit Level

w4 ouT IN Fixed PSTN Transmit Level

Ws IV cuT Fixed PSTM Transmit Level

"16 M IN Always Installed

W7 - 0uUT ouT Reservad

W M IN Reserved

- WO 'zmy IN Telephene Line Current Limit

W10 IN ouT Fnable Programmed (RJ41S/RJ4LES)

| Telephone Fervice

W1ll IN oUT Enable Programmed (RJ41S/RJ45S)

Talephcne Service

W12 IN ouT Make Busy

W13 CuT IN Ring Threshold

Wl4 IN ouUT Answerback Level Compensation

W15 M | CUT Enable Exclusion Key Telephone Cervice

R198 N - ouT Fnahle Exclusion Key Telephone Service

10¥ Chms

| NOTE

Jumpers W1l through W15 are factory cset

for country specific destinations. If

any change 1is necessary, 1t must be

performed by an authorized Dmgltal Field

Service representative.
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5.4.2 DF124-AM Modem Options

The DF124-AM modem module contains four sw1tmhacks (S1 through

S4) as shown in Figure 5-%5, to select a varlety of user options.

Tables 5-5 through 5-8 lists each of the switches and the option

that is selected. Each module is shipped from the factory with

these options preset to select the meost popular configurations.

In these tables, factory settings are printed in blue for easy

reference.

The Drl124-AM mocdule alsec includes one additional switchpack (

which is provided solely for manfacturing and field service use

These switches should neot be touched by the user. They ar

mentioned here for information only.

=_11



W DIGITAL LOOP (fiL)&

LOCAL LOOP (LL)

SELF TEST (ST).
REMOTE LOOP (RL)

HIGH SPEED (HS)
DATA/TALK (D/T)

REGIQYR&TIBN

LABEL

NOTE:

STALLED

7

JUMFERS W1

FOR

Fo

" TEST MODE ¢TM)
' HIGH SPEED (HS) |

. OFF HOOK (OH)

MODEM READY (MR) '

DATA TERMINAL READY (TR)

CARRIER DETECT (CD)

RECEIVE DATA (RD)

SEND DATA (SD)

Rl?@i\

FUSE F2''

W10}

REGISTRATION
LABEL

THROUGH W15 ARE

SFECIFICCOUNTRY

© (+5V, 1A)

~ FUSE F1

(+12v, 1/4a)

F3

FUSE +
1/4A)(-12V,

FACTORY IN-

DESTINATIONS.

CHANGING ANY OF THESE JUMFERS IS A VIOLATION OF

~ CERTAIN REGULATORY AGENCIES.

Figure S5-4 DF124-AM Module Lawsout
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AR

SEE raana,&~a?rafi
SELECTIONS%

-

CEDs

] - -

; g { Em 3 9 B 4" " i o it

# iy . >
iy § o

SEE TABLE fiifigkmm
SELECTIONSX

s

L
SWITCHPACK Qfiffififl,f ~ SWITCHPACK S5 IS FOR FIELDae SERVICE USE ONLY. IT ISSEE rmghgggm&»pom | NOT A USER FUNCTION ANDSELECTIONS.x/ | | MUST NOT BE TOUCHED. -

C-% ==

* FACTORY SELECTIONS ARE SHOWN'

Figure 5-5 DF124-AM Switcheack Locstions (sheet 1 of 4)
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Table 5-5

Option

Long

Space

Disconnect

Loss of

Carrier

Disconnect

Answer or

Originate

Slave

Clock

Master

Clock

remote

Loopback

Parity

Select

Local

Echo

Parity

Type

Low Speed

Mode

DF124-AM Switchpack 1 Selections

Selection Sl S2 S3

Enabled OFF
Disabled oM

Enabled OFF

Disabled ON

Ans OFF

Orig | O

Receive

External

Internal

External

v,54

V.22

Parity

8No Parity

Enabled

Disabled

odc

Even

CCITT

BELL

Switch

S4 S5 S6

ON

OFF

OFF

CN

OFF

. ON.

S7

oM

OFF

S8 S9 sS10

ON

OFF

oN

OFF

ON

OFF
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Table 5-6 DF124-AM Switchpack 2 Selections

Switch

Option Selection Sl S2 S3 S4 S5 S6 S7 S8 S9 'Ss10

Character 8 Bits ON CN

Length O Bits OFF | oN

* 10 Bits ON OFF

11 Bits CFF OFF

Async Basic oM

Rate Extfind@d OFF

Mode Sync | OFF

Response Long o | OFF .
Message Short ON

MI Enabled 3 OFw

Disabled | ON .

Auto Manual | on
rnswer Auto OFF

PSTN ox PSTN | OFF
PLTM . PLTN » o | | CON

Sianeal -49dBm OFF

Detector -3 Pm M CHM

Thresnold -\

Retrain Enabled ON 3

Disabled O FF

n | "
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Table 5-7

Option

Abort

Timer

DTR

RTS

Interface

Rate Select

Control

Cuara

TCcna

Select

Pulse

Dialimg

Duty Cycle

Interface

Local Loov

Control

Interface

Remote

Digital Loop

Control

Selection

Enabled

Disabled

External

Forced OM

External

Forced ON

Enabled

Disabled &

Enabled

Disabled

60%

67%

~ Enabled

Disabled

Enabled

Disabled

Switmh
S1 S2 S3

on B

CFV

ON

CEFF

OM

OFF

5-19

DF124-AM Switchpack3 Selections

S4 S5 S6

OFF

ON

OFF

o

S7

ON

OFF

S8

ON

r
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SWITCHPACK S2/(E33)
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Table 5-8

Option

PSTN

Level

PL

Ymit

Level

Selection

- 2d4RB

- 3dB

- 4¢B

- 5dB

- 64B

- 748

- 8¢E

- 94R

-1CcER

-11dB

-12dB

-132dRB

-14d4E8

-1503

-16dB

-173R

- 277

- 24P

- 4an

- 5&B

- 648

- 7dB

- 8d4dn

- 9dB

~-104e

-114%8

-124pR

-1348R

-144P

DF124-AM Switchpack 4 Selections

Switch

Sl S2 S3 S4 S5

These switches are

disabled for U.S.

and Canadian instal-

lations. The option

is hard wired to |

select -12d4dRm.

CFF

CFF

oN

CFF

ON

CFF

ON

OFF

oM

QFF

oN

CTF

oM

OFF

P W

S6

2

ri
y 

71
}

> w
1
3

e i
z

20O 
O
 
D
 

¢
A

oM

ON

CEFT

OFF

CNM

N

OFT

OFF

CH

S7

laia

OFTF

OFF

CFF

oM

oN

oN

ON

CFF

OFF

OFF

OFF

oM

ON

ON

S8

ORI

CFF

CFF
D

OFF

CHM

oN

ON

ON

ON

ON
N

o
k%

b



5.5 DF124 REASSEMBLY

5.5.1 Standalone Modem Reassembly

Reassembly procedures for the DF124-AA 2re simple; just reverse

the disassembly procedures (see Figure 5-6). Things to consicder:

1<

4..

Be sure correct module 1is being insertad. Several

different types of DIGITAL modem modules can mcunt in the
DF100-DT enclosure.

If replacement module is being installed, are the ontion

selections correct? | ,

Re sure to push mocdule firmly inte the mating connector

until it snaps into position.

When comrpletely reassembled, run locoback tests to verify

that modem is orerational (see Chapter 4).

5.5.2 Multiple Modem Enclosure Reassembly

rPfter inserting modem modules and/cr filler carc
oy

b
4 e, or verifying

witchpracks, reassemble the encleosureas srecified in Figure 5-7,

5-21mmmm



With the enclosure up-side-downr insert module (comronents

facing down)y into the card suides and push the module into

the enclosure until it touches the backelane. Then sress
firmly until the module eddge connector snars into the matindg
connector.

Rerlace the front cover using the two slotted screws removed

earlier.

TK-11603

Fidure 5-46 Standalone Modem Reassembly

9=-22



Insert modem modules (comronents facindg the rower surrlyg)y

into the selected slot. All slots must be occuried with

eitner modem modules or filler cardsy before the retainer bar

is rerlaced.

Rerlace the retsiner bar and secure with the holding screw

removed earlier.

Flace the front door into rosition a3nd releasse the sepring

lateh handles into the s2ivot holes on both sides of the door

ranel assemobly.

BLANK FILLER

CARDS

4_BAR MOUNTING

. SCREWFRONT DOOR

PANEL ASSEMBLY

SPRING LATCH .

| RETAIN
ER 

Es .
 

w%

BAR < 
g

¥ 

FRON
T DO

OR

MKVB
4-06

78

7

7 
|

g, 
%

Fifiur&%%m& ;fiultiwlw Modem Enclo
sure Resssembly
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CHAPTER 6

SERVICE

6.1 GENERAL

The DF124 Modem family is registered with the TFederal

Cormunications Commission for direct connection to the telephone
network. The regulations require that all major repairs on the

DF124 other than board replacement, be performed by Digital

Equipment Corvoraticn or its authorized agent. Mcdule repnlacement

however, can be performed by anyone.

6.2 DFl1l24 SERVICE

Digital offers a wide variety of maintenance plans which may

include on-site or off-site variations to satisfy almost every

need. Some of these plans however, are not offered inr certain

gecgraphic areas. If you cannot recall which plan, if any, was

selected for your system, contact a DICITAL Field Service

representative for information about system service,

6.3 TELEPHONE COMPANY SERVICE OR EQUIPMENT PROBLEMS

rrebhlems enccuntered with the telephone company equipmant Or ser-

vice must be renorted immediestely to the telephcne company. It is

important, however, to first make certain that the prokblem is with

the telephone company equipment and net with your ecuipment,
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