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WARRAR'n, LlMIft'fi(lt OF LIABILI'lY ARD SBRVICB IlUORMA'fiOH

RACAL-VADIC warrants that its products will perform in accordance with RACAL
VADIC's published specifications (or the specification agreed to, in writing,
by Buyer and RACAL-VADIC, and made a part of the sales contract), for a period
of 24 months from date of original shipment.

During this warranty Period, RACAL-VADIC will, at no cost, promptly repair or
replace any defective equipment returned to RACAL-VADIC, transportation
charges prepaid by Buyer, and will return such equipment, transportation
charges prepaid via the same or like method as received, except where special
handling or shipment is requested by Buyer, in which case Buyer shall pay all
such charges.

This warranty shall not apply to damage resulting from abuse, negligence,
accident, loss, or damage in transit. The warranty shall be voided should the
Buyer attempt any repairs or alterations without prior written permission of
RACAL-VADIC.

RACAL-VADIC makes no other warranty, expressed or implied, and RACAL-VADIC
DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE.

THE BUYER AND RACAL-VADIC AGREE THAT THE SOLE AND EXCLUS IVE REMEDIES FOR
BREACH OF ANY WARRANTY CONCERNING THE GOODS SHALL BE REPAIR OR REPLACEMENT OF
DEFECTIVE PARI'S UPON THE TERMS ABOVE DESCRIBED OR, AT RACAL-VADIC'S OPTION,
REFUND OF THE PURCHASE PRICE. RACAL-VADIC SHALL NOT BE LIABLE FOR CONTINGENT
OR CONSEQUENTIAL DAMAGES TO PEBSONS OR PROPERTY AND ITS SOLE LIABILITY IS AS
ABOVE SET FORTH.

Any action by Buyer for any alleged breach of the warranty set forth herein
shall be brought to the attention of RACAL-VADIC by Buyer within the warranty
period, but not later then 30 days after the alleged Breach.

THIS STATEMENT OF WARRANTY AND LIMITATION OF LIABILITY IS A COMPLETE AND
EXCLUS IVE STATEMENT OF ALL WARRANTY AND LIABILITY REPRESENTATIONS OF RACAL
VAOIC. It may not be varied, supplemented, qualified or interpreted by any
prior dealings between the parties or by any usage of the trade or upon the
face or reverse of any form to which this is attached or a part of, nor may it
be modified by any agent, employee or representative of RACAL-VADIC unless
such modification or representation is made in writing and signed by a duly
authorized officer of RACAL-VADIC.

Repairs and/or replacements under the terms of this warranty SHALL NOT EXTEND
THE WARRANTY LIFE OF THE ORIGINAL EQUIPMENT SUPPLIED. After this warranty has
expired, service can be purchased directly from Racal-Vadic.

Equipment returned to the factory should be accompanied by the following
information: the reason for return, with a comprehensive description of the
malfunction; shipping instructions; and the name and telephone number of a
contact in the event of problems.

ii

_.--



~_.....-.--- .._.... ._ ...

Please address comments about this manual to:

Racal-Vadic
Corporate Communications
1525 McCarthy Boulevard
Milpitas, CA 95035

C 1986 by Racal-Vadic.
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Connection of terminal equipment to the public switched-telephone network is

regulated by the Federal Communications Commission (FCC) as defined by FCC

Rules and Regulations, Part 68. These regulations require the following:

1. Connection of this equipment to party lines and coin telephone service is

prohibited.

2. When trouble is experienced, disconnect this equipment from the telephone

line to determine if it is malfunctioning. If this equipment is determined

to be malfunctioning, discontinue use until the problem has been

corrected. l

3. Where such action is reasonably required in the operation of its business,

the telephone company may make changes in its communication facilities,

equipment, operations, and procedures. If this occurs, you will be

notified by the telephone company in writing.

4. If asked, the customer must provide the modem's FCC registration number and

ringer equivalence number to the local telephone company. These numbers

can be found on the modem.

FCC registration number:

Ringer equivalence number:

AJ496M-7l8l9-0M-E

0.4 B

!should this equipment cause harm to the telephone network, the telephone

company may temporarily discontinue service until the problem has been

corrected.

vii
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Model No. 4850PA ID No. pending

This equipment generates and uses radio frequency energy and, if not installed

and used properly (in strict accordance with the manufacturer's instructions),

may cause interference to radio and television reception. It has been type

tested and found to comply with the limits for a Class B computing devioe in

acoordanoe with the specifications in Subpart J of Part 15 of the FCC Rules,

which are designed to provide reasonable protection against interference in a

residential installation. If this equipment does cause interference to radio

or television reception, whioh can be determined by turning the equipment on

and off, try to oorrect the interference by one or more of the following

measures:

o reorient the receiving antenna

o relocate the computer with respect to the receiver

o move the computer away from the receiver

o plug the computer into a different outlet so that computer and receiver are

on different branch circuits.

If necessary, consult the dealer or an experienced radio/television technician

for additional suggestions. You might find the following booklet prepared by

the Federal Communications Commission helpful:

"How to Identify and Resolve Radio/TV Interference problems"

This booklet is available from the u.s. Government Printing Office,

washington, D.C. 20402, Stock No. 004-000-00345-4
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GBRBRAL DESCRIPtION

The 48S0PA performs synchronous, half-duplex data

communication at either 2400 or 4800 bits per second.

This modem offers three methods of dialing. First, you can

use the built-in automatic dialer (compatible with IBM's

HOLC, SOLC and Bisynchronous protocols). Second, you can

connect the modem directly to an external dialer (Bell

801). Third, you can dial directly from the modem by using

the keyboard and the liquid crystal display.

PBAmRBS

The major features of the 4850PA are:

o Bell 208B compatible including 2400 bps fall-back mode.

o Automatic answer and originate modes.

o Manual originate and answer modes.

o Small size--modem fits under a standard desk telephones.

o 23 functions from 12 keys on the front panel.

o 8-character alphanumeric liquid crystal display.

o Complete operation from the front panel: dial, set

options, conduct tests, and store phone numbers.

o Connects directly to the telephone line.

o 2-wire leased-line compatibility.

o Programmable, software-controlled options.

o Standard options mode.

o Automatic self-test in idle mode.

o Analog loopback test.

o End-to-end self-test.

o Line current disconnect

o Nonvolatile memory for options and number storage.

o Advanced auto-dialer operates in three protocols.

General Description 1-1 Preliminary



The major auto-dialer features include:

o HDLC/SDLC compatible autodialing.

o RS-366 (801) compatible autodialing with adapter cable.

o Complete call progress detection and reporting (BDLC/SDLC

and Bisync).

o Blind dialing in all dialing modes.

o Number storage for up to 15 phone numbers of 60 digits

each (from front panel only).

o Dialing from the front panel keypad.

o One-button redial.

o Tandem dialing in all dialing modes.

o Automatic selection of pulse or tone dialing in all

dialing modes.

o SDLC dialer optionally compatible with NRZI.

o No telephone set required.

o Bisync auto-dialer compatible with IBM Bisync in

2780/3780 RJE format.

General Description 1-2 Preliminary
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Computer
or

Terminal

Figure 2-1. IlOdea Installation with Y Cable.

Please read this chapter completely before attempting to

install your Racal-Vadic 4850PA modem. Following the

installation instructions prevents possible damage to the

modem and allows you to set up without problems.

IRSPBC'J! AND DIVEIft'ORY 'lBB IIlDBII

Racal-Vadic packs four items into the modem box. Make sure

you have all components.

o modem

o manual

o power adapter

o telephone cord (permissive)

Inspect the modem to make sure it has not been damaged.

Look at its carton. If the carton is heavily damaged, or

the modem or power supply is damaged, contact the dealer or

shipping carrier.

Installation 2-1 Preliminary



Telephone Telephone
Handset Line

(Optional)

Power
Supply

Terminal
or Computer

Pigure 2-2. Modell's Rear Panel

DSBLL DB IIlDBII

1. Install the modem close to the computer terminal. Place

the modem so you can easily reach the controls on the

front panel.

There must be no strain on the cables.

2. To connect to a computer terminal that has no 801

dialing port, link the modem to the computer terminal

with a standard RS-232-C cable (25 pins in each

connector with straight-through wiring). See Appendix B

for the pin assigrunents.

If connecting the modem to an automatic (801) dialing

port in addition to the computer terminal, use the

Racal-Vadic Y cable (part number 91009-094). See

Appendix B for details of the Y cable.

Installation 2-2 Preliminary
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3. Connect the modem's TELCO jack to the phone line. Use

the telephone cable included in the modem package.

4. Connect the modem to the power adapter, then plug the

power adapter into a 110-volt ac, 60-hz receptacle.

5. Connect a telephone to the modem's TELSET jack. This is

optional--the modem works without it.

The phone will work in the normal fashion. (The modem

will answer all incoming voice calls unless auto-answer

has been disabled.)

Ram SBRVICB OPlI<»JS

CoImection to a Permissive Phone Line

The 4850PA modem is shipped from Racal-Vadic ready for

connection to a permissive phone line. Simply plug the

modem into the telephone wall jack, using the cable

provided. The permissive connection allows a transmission

level of -10 dBm.

COnnection to a Programmable Phone Line

To connect the 4850PA to a programmable phone line, a

special cable designed for programmable operation is

required and must be ordered separately from Racal-Vadic

(part number 15048-004).

Contact your local phone company for installation of a

programmable phone line.

Installation 2-3 Preliminary



Before the 48S0PA can operate over a programmable line, one

jumper must be changed on its circuit board.

1. Unplug the modem from the wall. (Do not disconnect the

power cord from the modem while it is powered up.)

2. Open the modem carefully. Four snap tabs hold the

covers together. Carefully press these tabs with a

screwdriver and gently pry the covers apart with your

fingers.

3. Find the strap labeled W2. Remove the plastic jumper

from the posts.

4. Reassemble the modem.

CcDDectlOil ~o a Leased Line

You can lease private phone lines directly from the phone

company. connect the modem to the leased line with the

phone cable provided with the modem.

Adapt the 4850PA to a leased line by changing four hardware

straps.

1. Unplug the modem from the wall. (Do not disconnect the

power cord from the modem while it is powered up.)

2. Open the modem carefully. Four snap tabs hold the

covers together. Carefully press these tabs with a

screwdriver and gently pry the covers apart with your

fingers.

3. Find strap Wl. Set the plastic jumper so that it

connects the RAR posts together. This changes the

dynamic range.

Installation 2-4 Preliminary



4. Find the strap labeled W2. Remove the plastic jumper

from the posts. Replace the jumper so that it connects

posts the nBn posts together. This changes the

transmission level.

S. Find strap W3. Set the plastic jumper so that it

connects both posts together. This changes the line

connection.

6. Find the site for strap A. Solder a jumper wire across

the two holes. This bypasses the off hook relay.

7. Reassemble the modem.

N~I See Appendix B for jumper settings for phone service

options.

·Installation 2-5 Preliminary





Chapter 3

OPBRATIOM

Ill.. OF OPBRATIOM

The keys and display behave differently in the different

operational modes. Selow is a orief description of these

modes:

Idle Mode:

When the modem is not passing data, dialing, or being

manipulated from the front panel, it is in idle mode.

Data Mode:

Any time the modem is connected to the telephone line, not

dialing, and not in test, it is in data mode.

HOLC/SOLC Dialing Mode:

This mode occurs whenever the DTE interacts with the modem

using the HOLe/SOLe command set.

RS-366 Dialing Mode:

This mode occurs whenever Call Request is present on the

4850PA interface.

Bisync Dialing Mode:

This mode occurs whenever the DTE interacts with the modem

using the Bisync command set.

Test Mode:

The 4850PA is in test mode any time analog loopback or end

to-end self-test is in operation.

Numeric Mode:

This mode occurs when the dialing, number storage, or option

routines are entered from the front panel.

Operation 3-1 Preliminary



camtIAL IOOBII USB

There are four straightforward steps to successful data

communication: Set the parameters, dial a phone number,

establish a data link (modem handshake), and transfer data.

Data Lint Para-et:ers

The first step in setting up a data link is to define the

link parameters. You might call the remote operator (by

voice) to make sure the settings are correct at both ends.

Among the parameters which should be checked are data rate,

modulation, automatic disconnects, and character set.

Dial

The second step is to call a remote system. There are four

ways to place this call. First, you could manually

originate, that is, you can connect a telephone directly to

the modem and dial manually, then connect the modem to the

phone line when voice communications are complete. Second,

you can dial directly from the computer (in HDLe, SOLe, or

Bisync modes). This is called automatic dialing. Third,

you can dial through a Bell 801 automatic dialing port.

Fourth, you can dial directly from the modem's keyboard.

CODftect:

After dialing--but before sending data--the local and remote

modems must establish a data link (connect). Once the link

is established, the front panel LCD displays "ON LINE."

Operation 3-2 Preliminary
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REDIAL DIAL DISPLAY LOOP TEST RESTr-. / []J rn rn rn w [K]

~
I DATA SPEED ANSWER SYNC OPTION ENTER

I rn w rn rn [QJ D
/ Racal-Vadic 4850PA

Pigure 3-1. The Pront Panel

Data Transfer

Once connected, the modems can send or receive data. They

do this at either 4800 or 2400 bps. The modems operate in

half-duplex mode. Half-duplex means that the data can flow

in only one direction at a time. The modem can send or

receive, but not both simultaneously.

IWIUAL OPBRATIOR

S..-ry of the Keyboard

Redial/l:

When in idle mode, this key causes the 4850PA to redial the

last number auto-dialed. When in numeric mode, this key

enters the number "1."

Dial/2:

In idle mode, this key initiates the front panel keypad

dialing sequence. This key enters the number "2" in numeric

mode.

Display/3:

When the modem is in RS-366 dialing mode, this key toggles

the display from operational status (RS-232-C signals), to

RS-366 diagnostic indicators. When in data mode or other

dialing modes, this key toggles the display between RS-232-C

indicators and operational status. In numeric mode, this

key enters the number "3."

Operation 3-3 Preliminary



~ooP/4:

In idle mode, this key places the 4850PA into analog

loopback. While in data mode, this key conditions the modem

to act as the transmitter for the end-to-end self-test. In

numeric mode, this key enters the number "4."

Test/5:

In ALB, this key initiates the self-test pattern. When

online, this key conditions the 48S0PA to act as the

receiver for the end-to-end self-test. This key enters the

number "S" in numeric mode.

Reset/K:

When in numeric mode, this key places the tandem dial pause

"K" into the dialing string. In all other modes, this key

resets all modem functions though it does not affect the

options and numbers stored in nonvolatile memory.

Data/6:

From idle mode, this key takes the modem off-hook and sets

it for originate operation. While the modem is in data

mode, pressing this key will cause the modem to immediately

return on hook. In numeric mode, this key enters the number

"6."

Speed/7:

In idle mode, this key allows the user to read the modem

speed or toggle the modem between its standard speed, 4800

bps, and fall-back mode (2400 bps). Press the SPEED key

twice. This switch overrides the setting of option 13. In

numeric mode, this key enters the number "7."

Operation 3-4 Preliminary



Answer/8:

In idle mode, this key takes the 48S0PA off hook and sets it

for answer operation. This key will cause the modem to go

on hook if the modem is in data mode. This key enters the

number "sn in numeric mode.

Store 1/9:

While in idle mode, this key allows a telephone number to be

stored in a sPecified address. This key enters the number

"9" in numeric mode.

Option/O:

In idle mode, this key allows the modem configuration to be

changed by placing the 4SS0PA in the option mode. In

numeric mode this key enters the number "0."

Enter:

This key is used in the dialing, number storage, speed

selection, and option modes to enter numbers and commands.
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Sum-ary of the Display

The 4850PA has an a-character alphanumeric display that

provides information of two types: messages from the modem

and sYmbols representing the interface signals (these are

the RS-232-C or RS366 signals in the cable connected to the

modem). You can switch the modem between these two

displays. Use the DISPLAY key to select the type of

display.

Along the top of the display is one row of labels

representing the interface signals. When an asterisk

apPears below a label, the signal represented by that label

is present in the cable.

RS-232-C Interface Signals

TXD Transmitting data to local computer.

RXD Receiving data from local computer.

HS Request to send data from modem to computer.

CTS Clear to send data from computer to modem.

DSR Data set (modem) is ready.

DTR Data terminal (computer) is ready to

communicate.

RI Ring indicator. Modem detects incoming call.

CXR Carrier is present in phone line.
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The messages in Table 3-3 are displayed on the modem's LCD only.

Table 3-3. Messages from the Mode.

Message

IDLE

DIAL

ADDRESS:

DIALING

RINGING

ANS TONE

ON LINE

FAILED

NUMBER:

FALLBACK

OPTION:

ST ERROR

ALB

ALB ST

TERMI~AL

RS-366

Description

Modem is in the idle mode.

Modem has been placed in the front panel dial mode.

Modem is requesting a stored number address.

Modem is dialing.

Modem has detected a ring or ringback signal.

Modem has detected answer tone.

Modem is connected to the telephone line.

Modem failed to connect.

Modem requests a telephone number to be entered either
to dial or to be stored.

Modem has connected in fall-back mode.

Modem requests an option number to be examined.

Modem has detected an error during one of the self
test diagnostics.

Modem is in analog loopback.

Modem is in analog loopback self-test.

Modem is in HOLe/SOLe or Bisync mode.

Modem is in RS-366 interactive mode.

NQIB, The 4850PA displays the call progress in all dialing modes.
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Nu.ber Storage

The 4850PA can store 15 phone numbers in nonvolatile

memory. Each number can have up to 60 digits.

1. Press STORE i.

The LCD indicates "ADDRESS"

2. Press 2 ENTER to select address 3 in which to store the

number.

LCD indicates "NUMBER:"

3. Press ~ ~ i 1.1. 1. ~ ENTER to store the number.

LCD indicates "IDLE."

The number 555 1212 is now stored in address 3.

Dial a Stored Humber

1. Press DIAL.

LCD indicates "ADDRESS"

2. Press 2 ENTER to dial the number in address 3.

LCD indicates "555-1212" the number in location 3.

~: The number to be dialed will scroll across the

display from the right until all digits have been

displayed. If the number is greater than eight digits, only

the last eight will show on the LCD display after the

scrolling stops.
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3. Press ENTER to begin the dialing sequence.

LCD will indicate the call progress as it occurs below:

Successful call or Vailed call

"DIALING" "FAILED"

"RINGING" .. IDLE"

"ANS TONE"

"ON LINE"

If the 4850PA connects in fall-back mode, the display will

be as listed below:

"DIALING"

"RINGING"

"ANS TONE"

"FALLBACK"

"ONLINE"

Olal Bnteced Raber:

1. Press~.

LCD indicates "ADDRESS"

2. Press ENTER.

LCD indicates "NUMBER"

3. Press ~ ~ ~ .!. .! .!. 1,.

LCD indicates "5551212" as the numbers are entered.

4. Press ENTER to begin the dialing sequence.

LCD will display call progress as it occurs below:

~

Operation

Successful call

flDIALING"

"RINGING"

"ANS TONE"

"ON LINE"

or

3-9

Failed call

"FAILED"

"IDLE"

Preliminary



Redial Last Humber

1. Press REDIAL

The last number dialed will then scroll onto the display

from the right until the last digit is displayed.

"5551212"

The LCD then displays call progress as it occurs below.

Successful call

"DIALING"

"RINGING"

"ANS TONE"

"ON LINE"

or Failed call

"FAILED"

"IDLE"

After the call has been successfully completed, the display

will return to monitoring the diagnostic indicators.
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Setting Options

1. Press OPTION.

LCD indicates "OPTION: II

2. Press £~ ENTER to access option 20.

LCD indicates nOp 20*1" to indicate that option 20 is set

to code 1.

3. Press £ ENTER to change Option 20 to Code 2.

LCD indicates "OPTION:"

4. If no more options are to be changed press ENTER.

The LCD will indicate "IDLE".

~: If any of the programmable options are changed to a

nonstandard setting option 1, the Standard Options mode,

will automatically be disabled. If option 1 is changed from

code 2, disabled, to code 1, enabled, all programmable

options will be returned to their factory setting.
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llaDual Originate Operation

1. With a standard telephone plugged into the TELCO jack on

the back of the 4850P~, dial up the remote modem.

2. When answer tone is heard, press the DATA key on the

modem's front panel.

LCD should indicate"ON LINE"

The connection is now established and data may be

transferred. The LCD will revert to displaying the

diagnostic indicators approximately two seconds after "ON

LINE" is issued.

llanual Answer Operation

1. Establish voice communciation with the operator of the

remote modem.

2. Press the ANSWER key to place your modem off hook and

sending Answer Tone.

The LCD will indicate "ON LINE" as soon as answer tone is

complete.

The connection is now established and data may be

transferred. The LCD will revert to displaying the

diagnostic indicators approximately two seconds after "ON

LINE" is issued.
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AUtC8atic Answer

1. Ensure that option 4 is enabled and DTR is present to the

modem.

2. When a ring is detected, the 4850PA will go off hook and

transmit answer tone. If option 8 is set to code 2, the

4850PA will auto-answer on the third ring rather than the

first.

The LCD indicates liON LINE".

The connection is now established and data may be

transferred.

BDLC/SDLC Dialing

The 4850PA includes a synchronous auto-dial command protocol

compatible with HIGH LEVEL DATA LINK CONTROL (HOLe) and

IBM's Synchronous Data Link Control (SOLe). The protocol

uses a nontransparent ASCII or EBCDIC code set to implement

ROLC or IBM SOLC in 3270 format.

The 4850PA accepts SOLC or HOLe commands from the host

computer and executes them. While dialing a telephone

number, it sends call progress messages back to the host

until a connection is established or the attempt is aborted.

In addition to the ability to dial automatically, the

SOLC/HOLe command set allows the host computer to configure

the 48S0PA programmable options which are stored in

nonvolatile memory.

See ApPendix 0 for more detail.

Operation 3-13 Preliminary



Bisync Auto-dialer

The 4850PA includes an auto-dial protocol for Bisync

systems. This auto-dial protocol uses a nontransparent

EBCDIC code set to implement IBM Bisync in 2780/3780 RJE

format.

The Bisync auto-dialer will accept commands from a host

computer and ~xecute them. While dialing a telephone

number, it will send call progress information back to the

host until a connection is established or the attempt is

aborted.

The command set for the Bisync dialer includes the ability

to configure the 4850PA's programmable options.

See Appendix E for more detail.

RS-366 Dialing

1. To initiate the RS-366 dialing sequence, the dialing port

raises Call Request. The 4850PA starts the Abandon Call

and Retry Timer.

2. One-half second after the 4850PA detects dial tone, it

raises Present Next Oigit and Data Line Occupied.

3. The dialing port sets the first digit on circuits NBl-NB8

and turns Digit Present ON. Upon seeing Digit Present,

the modem dials the first digit, turns Present Next Digit

OFF, and resets the Abandon Call and Retry timer.
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4. The dialing port now drops Digit Present. When Digit

Present drops, the 48S0PA responds by raising Present

Next Digit.

Steps 3 and 4 rePeat until all of the digits have been

dialed.

5. When all digits have been dialed, the 4850PA will again

raise Present Next Digit but the dialing port will not

raise Digit Present. The modem continues to wait until

answer tone is detected.

6. Once answer tone is detected, the 4850PA brings up

Distant Station Connected and stops the Abandon Call and

Retry Timer.

7. The dialing port now drops Call Request and Present Next

Digit. DLO and esc remain on as long as the 4850PA

remains OFF HOOK.

~I If the end-of-number character is received, esc
should be immediately issued to the dialing por~.
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Plgur:e 3-2. lleaDiDg of the 1IS-36' Indicators•

• -366 Display

When RS-366 diagnostic indicators are selected, the

diagnostic indicators show the condition of the RS-366

signals. To identify which signal the modem is displaying:

"+" indicates an RS-366 signal.

"." indicates an RS-232-C signal.

~I The TXD and RXD segments are not used for RS-366

displays.
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~
The 4850PA provides configuration options, which are stored

in nonvolatile memory. Table 4-1 and 4-2 lists the

available options.

Table 4-1. Standard User Options

No. Option Status Code

1 Standard Options Enabled 1

2 DSR Control CSI 1

3 Reserved 1

4 Auto Answer Enabled 1

5 Dial Mode Auto Selection 1

6 Blind Dial Disabled 1

7 Reserved 1

8 Answer Delay First Ring 1

9 Reserved 1

r 10 Failed Call Timer 60 seconds 1

11 Reserved 1

12 Reserved 1

13 Speed Select 4800 bps 3

14 Busy Out with DTR LOW Disabled 1

15 NRZI Enabled 1

16 Satellite Option Disabled 1

17 Clear To Send Delay 50 ms 1

18 Local Copy Disabled 1

19 Turnaround Delay Enabled 1

20 Line Current Disconnect Enabled 1

21 Clock Mode Internal 1

22 Force DTR Disabled 1

23 ACR Timer 45 seconds 3

24 ACR on Invalid Digit Enabled 1

25 ACR on Busy Tone Enabled 1

26 ACR on Local Modem Busy Enabled 1

27 Interactive Character Set EBCDIC 1

28 ~odulation Bell 208 1
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"able 4-2. Pactory Op~ions (liard Straps) ~

DECRlPfi<B SBLBC'fIOI1 SftAP IR SftAP cxr.r ~
Dynamic Range o to -33 dBm (leased line) Wl-A Wl-B

-10 to -43 dBm (switched network)* Wl-B Wl-A

Transmit Level o to -12 dBm (programmable W2

o dBm (leased line) W2-B

-10 dBm (Permissive)* W2-A

Line Connection Switched Network* -W3

Leased Line W3

Bypass the Off Switched Network* A
Hook Relay Leased Line A

Multiline Enabled* B

Indication Disabled B

Protective Ground Tied C

to Signal Ground Not tied* C

SCR with Carrier In Phase with SCT E

OFF ClamPed to MARK E

*Indicates the standard selection.

See the circuit board to determine which positions are A and B.

Strap D is for manufacturing purposes only.
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User Options

The asterisk (*) indicates standard code settings.

1 Standard Option Settings

When enabled, all options are set to their standard

settings. (This option must be disabled if any other option

is changed to a nonstandard setting.)

1 Enabled*

2 Disabled

2 OSR Control

This option controls the DSR signal to the EIA interface.

When Computer System Interface is selected, DSR will pulse

low for four seconds when the modem returns on hook. All

other times DSR remains HIGH to allow the DTE to interact

with the modem.

1 Computer Interface*

2 DSR always ON

3 DSR normal

3 Reserved

A one must be inserted here in the batch option string.

4 Auto Answer

This option allows the modem to automatically answer a call.

1 Enabled*

2 Disabled
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5 Oial Mode

This option selects pulse dialing, tone dialing, or

automatic selection of pulse or tone dialing_ When the

automatic selection option is chosen, the modem will first

attempt tone dialing. However, if dial tone is still

present after the first digit dialed, then the number is

redialed from the first digit using pulse dialing. This

option controls the dialing mode from any dialing method.

1 Auto*

2 Tone

3 Pulse

6 Blind Dial

This option disables the dial tone detection circuitry and

causes the modem to delay five seconds before dialing to

allow access to telephone lines with nonstandard dial

tones. This option functions in all dial modes.

1 Disabled*

2 Enabled

7 Reserved

A one must be entered here in the batch option string.

8 Answer Delay

This option allows the modem to automatically answer an

incoming call after the first or third ring.

1 First ring*

2 Third ring

9 Reserved

A one must be entered here in the batch option string.

10 Failed Call Timer

This option selects the delay used in the failed call timer.

1 Delay = 60 seconds·

2 Delay = 30 seconds

3 Timer disabled
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11 Reserved

A one must be entered here in the batch option string.

12 Reserved

A one must be entered here in the batch option string.

13 Speed Select

. This option selects the operating speed of the modem. (It

can be temporarily overridden by pressing the front panel

speed key.)

1 2400 bps

2 Not used

3 4800 bps*

14 Busy Out with DTR LOW

When enabled, this option causes the modem to present a busy

condition to the telephone network whenever DTR (Pin 20) is

LOW.

~: a 4-second exchange clear down delay is applied by

the modem when in transition from online to busy out.

1 Oisabled*

2 Enabled

15 NRZI

This option conditions the modem to operate with systems

which utilize Invert-on-Zero Coding (NRZI).

1 Enabled*

2 Disabled
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!~_?ate~e Option

When this option is enabled, RTS is inhibited within the

modem for 275 rns after the end of answer tone (and after DSR

comesg on). This delay, which occurs on both the

originating and answering ends, allows the echo suppressors

on the telephone link to be enabled. This option allows

the modem to transmit data over satellite links but will not

permit fast turnaround

operation.

1 Diabled*

2 Enabled

17 Clear To Send pelay

This option selects the delay between receipt of RTS from

the OTE until CTS is raised. This delay ensures that the

remote receiver is ready to accept data.

I 50 ms*

2 150 rns

18 Loc~1 Copy

When enabled, this option causes the modem to reflect back

to the DTE all data being transmitted.

I Disabled*

2 Enabled

19 Turnaround Delay

When enabled, this option holds CXR LOW for as much as 150

rns after RTS is turned OFF. If a loss of energy is detected

during the 150 ms delay, CXR will be turned on 52 ms after

energy is detected. If a loss of energy is not detected,

CXR will turn on 52 ms after the delay is complete. Any

change9 in energy will be ignored for the first 8.5 ms.

This option prevents the modem from re-celving the echo of

its own transmitted data.

1 Disabled*

2 Enabled
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ACR is issued to the RS-366 dialing port to

call.

1 15 seconds

2 30 seconds

3 45 seconds*

4 60 seconds

20 Line Current Disconnect

This option allows the modem to disconnect automatically

when the remote modem disconnects. with this option

enabled, the modem will detect the line current reversal,

which occurs when the remote modem disconnects, and drop its

local connection.

1 Enabled·

2 Disabled

21 Clock Mode (This option is only accessible from the

front panel.)

This option selects whether the modem will provide the

transmit clock on pin 15 of the EIA (internal) or if the DTE

will provide the transmit clock on EIA pin 24 (external).

1 Internal*

2 External

22 Force DTR (This option is only accessible from the front

panel.)

This option forces DTR internally to allow the modem to be

used with terminals which do not supply DTR on pin 20.

1 Disabled*

2 Enabled

23 ACR Timing (This option is only accessible from the

front panel.)

This option selects the duration of the Abandon Call and

Retry timer. The ACR timer determines how long the modem

will wait to receive answer tone. When the timer expires,

signal a failed
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24 Issue ACR on Invalid Digit (This option is only

accessible from the front panel.)

When enabled, this option requires the modem to issue the

ACR signal if an invalid digit is issued in the dialing

string.

1 Enabled*

2 Disabled

25 Issue ACR on Busy Tone Detect (This option is only

accessible from the front panel.)

With this option enabled, the modem will issue ACR if a busy

tone is detected on the phone line.

1 Enabled*

2 Disabled

26 Issue ACR on Local Modem 8usy (This option is only

accessible from the front panel.)

When this option is enabled, ~CR will be issued if a call is

attempted while the local modem is off hook.

1 Enabled.

2 Disabled

27 Interactive Character Set (This option is only

accessible from the front panel.)

This option selects the character set used in the HOLe/SOLe

dialing mode. The EBDIC code is needed for SOLe operation

and the ASCII code for HOLe o~ration.

1 EBCDIC*

2 ASCII

28 Modulation (This option is only accessible from the

front panel.)

This option selects between Bell 208 and CCITT V.27

modulation.

1 208*

2 V.27
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Batch Option Mode

The options accessible through the HOLe/SOLe and Bisync

interactive modes may be changed with a 28-digit b8tch

option string. with the batch dialing string, no option

settings may be left out. Even those option numbers which

are not used must be filled in the batch option string.

Standard options string (from list of options):

1111111111113111111111311111
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DIAGIIOSTICS

OVBRVIBW

To help you pinpoint the source of a problem in a data link,

the 4850PA has four built-in tests:

o Idle mode self-test

o Analog loopback test

o Analog loopback self-test

o End-to-end self-test

In this chapter, you'll find a trouble-shooting procedure

and explanations of all the tests.

UOUBLB-smorIRG

There are many parts to a data communications link,

especially when you consider the number of signals in the

RS-232-C and RS-366 cables. Just one missing signal or one

loose connector can prevent successful communication.

Furthermore, there can be numerous options in the

communications software that must be set correctly before

you can transfer data.
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If your modem doesn't respond, follow these steps:

Check tbe Installation

1. Use only cables that are wired specifically for your

particular terminal (see Appendix A). All connectors

must be firmly attached--use small screws to secure each

connection. Make sure there is no stress or strain on

the cables. If you think a wire has broken, test the

cables with an ohmmeter.

2. Make sure you have connected the modem to the correct

serial communications port on your computer or

terminal. (Check the manual that came with your

equipment. )

3. Make sure that the modem and computer or terminal are

plugged into the power source. The LCD will display

RIDLER when the modem has power.

Check 0 _unlcatlons SOfbfare Settings

1. Check that your computer or terminal is running at a

speed the modem can handle (4800 or 2400 bps).

2. Make sure you have selected the proper port on your

computer or terminal with your communications software.

3. Make sure the modem's DSR (Data Set Ready), and DTR (Data

Terminal Ready) options match the needs of your

communications software or terminal.

1IO'lB: If the modem still won't respond after you have

checked all of these items, call our Diagnostic Center.
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Control
Circuit

Receiver

Transmitter

Scrambled Mark

Pigure 5-1. Block Diagraa of the Idle Mode Self-Test.

Use the following convention to interpret the EIA signals:

o = ON

* (flashing) = data being sent

TXD RXD HS crs DSR DTR RI CXR

~It: ~h: ~h~
;-Ii. • P. ='II:

Pigure 5-2. BIA Signals During the Idle Mode Self-Test.

IcUe Mode Self-'lest

The 4850PA runs this self-test continuously whenever it is

in idle mode (the display indicates nIDLE"). The modem

conducts the self-test automatically. The test ends when

the modem leaves idle mode.

If the modem detects an error, the display shows nST ERROR"

(self-test error). After one second, the display returns to

"IDLE. n

If the modem detects numerous errors, the display continues

to show nST ERROR." The modem does not record the number of

errors detected.
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(Busy)
one Line

Logic r-+I Transmitter 1-Circuit

Local
Computer -

or .- .. -- Loop Ph- -Terminal 1_Receiver
I -

Pigue 5-3. 'file Analog Loopback -rest.

Aftalog Loopback

Use the analog loopback test to check modem and the

connection between the 4850PA and the computer. Basically,

the idea is to send characters through the modem and compare

them to what was received.

During this test the modem remains isolated from the phone

line. To those who call, the phone line is busy.

The modem transmitter loops data directly to the receiver.

The modem's display indicates "ALB." (Press the DISPLAY

switch to see the diagnostic indicators.)
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TXD RXD HS crs DSR DTR RI CIR

~~~~~ ~ ~
;.-; ;.-; ;.-;;.-; ;.-;;.-; ;II';

Plgure 5-4. BIA Signals During tbe Analog Loopback 'lest.

To conduct an analog loopback test, follow these steps:

1. Make sure the modem is connected to the computer or

terminal, powered up and on-hook.

2. Press the LOOP key once. This puts the modem into analog

loopback, where signals sent to the modem from the

computer/terminal are looPed back. In this state, the

modem display shows "ALB."

3. Type a block of capital Us (or any character of your

choice). Watch for uninterrupted Us on your

computer/terminal display. Change the modem's display

with the DISPLAY key to see the characters you have

typed.

4. End the test when you have finished by pressing LOOP or

RESET.
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Circuit

Mark

Mark

Receiver

Transmitter

Loop

Scrambled Mark

t----lBusy)

Phone Line

Plgue 5-5. Dlagr_ of the Analog Loopback Self-'!est:.

TXD RXD HS crs DSR DTR RI CXR

~ ~~
;-p; ;;-II;;tII;

Plgure 5-6. BIA Signals During t:be ALB Self-'lest:.

Analog Loopback Self-'lest:

The analog loopback self-test uses the internally generated

test pattern, scrambled MARK, instead of data input from the

DTE to verify the operation of the modem. If a failure is

detected in the internal test pattern, the modem displays

"ST ERROR" on the LCD.

Before entering the ALB self-test, press RESET. Begin the

test by pressing LOOP, then TEST. The test will continue

until you press RESET (or press TEST, then LOOP).

During the test, the display shows AALB ST" and the phone

line will appear busy to incoming callers. If the modem

detects an error, it displays nST ERROR."
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Compare
PatternTransmitter

Phone
Line

Transmitter

Receiver Receiver

Local Modem Remote Modem

Pigure 5-7. Diagram of the Bnd-to-Bnd Self-Test.

TXD RXD HS CTS DSR OTR RI CXR

:u:: :m:.ar......
~;-p;

Figure 5-8. BIA Signals During the Bnd-'lo-Bnd Self-'lest.

Bnd-to-Bnd Self-Test

The end-to-end self-test checks the operation of both modems

in one direction only (one modem sends, the other receives)

and the phone line between them. To thoroughly test both

modems, conduct this test twice--once transmitting from the

local modem and once transmitting from the remote modem.

One modem transmits its internal test pattern to the remote

modem. The remote modem compares the received pattern to

its own internal test pattern. If an error is detected, the

remote modem displays "5T ERROR" until the test ends.
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Local

1. Press LOOP

Local modem transmits
a test pattern. Remote
modem compares
pattern received to
internal pattern.

End-to-end Self-test

Modems online at
4800 bps.
Both modems must be
able to perform an
end·to-end self-test.

Condition remote
modem to receive the
self-test pattern.

Remote
1 :

o

TXO AXO HS CTS OSA OTA AI CXA

SELFTEST

Failed Test
If the test patterns do not
compare at the remote
modem, that modem
displays the error
message.

2. Press LOOP

TXO RXD HS CTS DSR DTA AI CXA

SELFTEST

TXO AXO HS CTS DSA DTA RI CXA

ST ERROR

Exit the test. Press
LOOP or TEST again
to stay online.
It either operator
presses RESET,
modems will break
the connection.
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V-Cable

Modem

APPalDIX A

DB&IL OP '!lIB <DDIBC!OR CABLM

Ifhe Y cable

The modem connects to the computer (or terminal) and to an

801 dialing port through the l8-inch Y cable (Racal-Vadic

part number 91009-094). The cable channels two separate

sets of signals into the modem.

The cable carries RS-232-C signals between the computer

terminal (OTE) and the modem, and carries RS-366 signals

between an 801 dialing port and the modem. The computer

terminal and dialer also share some signals through the

Y cable.

The Y cable connects to the dialing port and the computer

terminal with female, 2S-pin, D-type connectors. The cable

attaches to the modem with a male, 2S-pin connector. The

connectors are labeled RRS232" (computer terminal), AMODEMA

and RRS366 A (dialing port).

If you have trouble connecting the modem, please call us.

Our service representatives will gladly answer your

questions.
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'fable A-l. A8sig.-ent of Pins in 'lhe Y Cable )

Punction DO Dialer

1 Frame Ground (FG) 1 1

2 Transmit Data (TXD) 2

3 Receive Data (RXD) 3

4 Request To Send (RTS) 4

5 Clear To Send (CTS) 5

6 Data Set Ready (DSR) 6

7 Signal Ground (SG) 7 7

8 Carrier Detect (CXR) 8

9 +12 Volts (PWI)· 9 6

10 -12 Volts (-V) 10

11 Binary Digit 8 (NB8)· 17

12 Digit Present (DPR)· 2

13 Data Line Occupied (DLO)· 22

14 Present Next Digit (PND). 5

15 Serial Transmit Clock (SCT) 15

16 Distant Station Connected (OSC). 13

17 Serial Receive Clock (SCR) 17

18 Binary Digit 1 (NS1). 14

19 Binary Digit 2 (NB2). 15

20 Data Terminal Ready (DTR) 20

21 Abandon Call and Retry (ACR)· 3

22 Ring Indicator (RI) 22

23 Binary Digit 4 (N84)· 16

24 External Serial Transmit Clock (SCTE) 24

25 Call Request (CRQ). 4

• These RS-366 signals require a special cable, 91009-094,

to be connected to an RS-366 dialing port.

Detail of Connector Cables A.-2 Preliminary
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p

P1
4B50PA

r- 1 (PG)

-
2 (TXD)
3 (AXD)

-
4 (ATS)

I 5 (CTS)
6 (DSA)
7 (SG)
B (CXA)
9 (+VlPW1)

- 10 (·V)
11 (NBB)
12 (OPA) _L

13 (OLO)
14 (PND) -

I 15 (SeT)
16 (DSC) -

P2
17 (SCA)

AS·232
1B (NB1) P3

-
19 (NB2) AS·366

1 (PG)
20 (OTA)

2 (TXD) ~
21 (ACA) ~ 1 (PG)

13 (AXD) I- - 22 (AI) -I- 2 (DPR)

4 (ATS) ----I
23 (NB4) -~ 3 (ACR)

5 (CTS) -f--
24 (SCTE)

~U
4 (CRO)

6 (DSR) - ----.l
25 (CRO) ~

,.. 5 (PNO)

7 (SG)
-"'" 6 (PW1)

8 (CXR)
.... "'" 7 (SG)

9 (+V)
I

13 (DSC)

-
10 (-V)

14 (NB1)

-
15 (SeT)

15 (NB2)

-
17 (SCA)

16 (NB4)

20 (DTA)
--17 (NBB)

22 (AI)

I"--"'" 22 (OLO)

24 (SCTE) I

Plgure A-I. Detail of the Y Cable
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'fbe RS-232~ cable

You can connect the 4850PA to a computer or terminal that

has no RS-366 dialing port. Simply connect the modem to the

computer or terminal's serial dialing port with an RS-232-C

cable. The cable should have straight-through wiring (Table

A-2). Purchase this cable separately.

"able A-2. Tenainal-Modea Interface Signals (BS-232-c)

Pin Number Racal-Vadic BIA/Bell Description

(at each end)

1 FG AA

2 TXO BA

3 RXO BB

4 RTS CA

5 CTS CB

6 OSR CC

7 SG AB

8 CXR (ccO)

9* +V +P

10* -v -P

15 SCT DB

17 SCR DO

20 DTR CD

22 RI CE

24 SCTE DA

Frame Ground

Transmit Data

Receive Data

Request To Send

Clear To Send

Data Set Ready

Signal Ground

CF Carrier Detect (Data Carrier Detect)

Test Voltage (+12.5 ± 2.5 V dc)

Test Voltage (-12.5 ± 2.5 V dc)

Serial Transmit Clock

Serial Receive Clock

Data Terminal Ready

Ring Indicator

External Serial Transmit Clock

* Use pins 9 and 10 only for verifying the presence of electric power in the

modem. Both voltages are supplied through lOOO-ohm resistors. Never use

these pins as a power source for Peripheral equipment.

Detail of Connector Cables A-4 Preliminary



APPBRDIX B

SPBCIPICATI<MS

OPBRAftRG CIIARACfBRIS.,ICS

Operating Modes:

Automatic or manual originate, automatic or manual answer

Transmit Frequencies:

1800 Hz

Transmit Level:

Permissive Connection: -10 dBm ~ 1.0 dB

Programmable Connection: 0 to -12 dBm

Leased Line: 0 dBm ± dBm

Analog Interface

Permissive - Telephone line connection is made through a detachable 7' cable

terminated at both ends with a modular 6-position plug. The plug will mate

with the following connectors:

a. U80e RJIlC, l2C, l3C voice jack

b. UBoe RJ415, 428, 438 or 458, 468, 475 data jacks (permissive connection

only).

Items a. and b. above are the "permissive" connections defined in Part 68 of

the FCC Rules, and transmit level is fixed at -10.0 dBm ~ 1.0 dB.

Programmable - Telephone line connection is made through a detachable 7' cable

terminated at both ends with a modular 8-position plug. The plug will mate

with a USOC RJ4lS, 42, 43, or RJ45S, 46, 47 data jack. This is defined as a

"programmable" connection in FCC Rules, Part 68. Transmit level is determined

by the programming resistor in the data jack (0 to -12 dBm).

Leased Line - The 4850PA can be optioned for leased line operation via hard

straps. Transmit level for leased line is 0 dBm ± 1 dBm.

Specifications 8-1 Preliminary



Data Rates

4800 bps .±. .01\ or 2400 bps .±. .01%

Receive Clocka

4800 Hz ~ .02% derived form the incoming carrier any in-phase synchronism with

RXD or 2400 Hz ~ .01\.

Curier Prequency:

1800 Hz ~ 7 Hz

DyruuIic Range:

Switched Network: -10 to -43 dBm

Leased Line: 0 to -33 dBm

carrier Detect Thresbold: (Measured when receiving all MARK)

Switched Network

OFF by:

ON by: -43 dBm

Hysteresis:

Leased Line

-48 dBm -38 dBm

-33 dBm

2 dB minimum

carrier Detect Delay:

CXR will be raised 52 ma ~ 3 ms after energy is detected. CXR will drop 8 ms

~ .5 ms after energy is lost.

Equalization:

The receiver equalizer is automatically trained to line conditions when energy

is detected and the training pattern received. A break of energy of at least

8 rns causes the receiver to look for a new training sequence.

Specifications B-2 Preliminary



~ BHVIlOUIBNTAL RBQOIRBMBN'IS

T81perature

Operating:

00 to 400 C (320 to 1040 F)

Storage:

-200 to 700 C (_40 to 1580 F)

Humidity:

5% to 90% without condensation

Pll!SICAL CBARACDRISTICS

Height:

Width:

Length:

Weight:

3.8 cm (1.5 in)

15.3 cm (6.0 in)

26.7 em (10.5 in)

1.86 kg ( 4 1b 2.5 oz)

P01iBR RBQOIRBMBN'IS:

117 volts ac ~ 10%

57 to 63 hertz

10 watts maximum

+12 V ~ 5% @ 200 ma maximum

-12 V~ 5% @ 200 ma maximum

+5 V (+7% or -3%) @ 1000 ma maximum

Specifications 13-3 Preliminary
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!fable B-1. Juper Settings Por Phone Service Options

J.-per setting

Permissive (standard) connection

Dynamic Range

Transmit Level

-10 to -43 dBm

-10 dBm

Wl set to position B.

W2 set to position A.

Permissive Transmit Level

Bypass the Off Hook Relay

programmable connection

No jumper across W3.

No jumper across A.

Dynamic Range

Transmit Level

-10 to -43 dBm

o to -12 dBm

Wl set to position B.

Remove jumper W2.

Programmable Transmit Level

Bypass the Off Hook Relay

Leased line connection

No jumper across W3.

No jumper across A.

Dynamic Range

Transmit Level

o to -33 dBm

o dBm

Wl set to position A.

W2 set to position B.

Leased Line Transmit Level

Bypass the Off Hook Relay

Specifications

Connect jumper across W3.

Solder a jumper across A.

8-4 Preliminary



3270 SOLC/HOLC Dial Exchange

Command From Host

Host ENQ --+ Modem

+- VALID

~!
DIAL --+
COMMAND

+- VALID

Messages From Modem

Host +- ENQ 4850PA

VALID --+
+-"DIALING"

VALID --+
+- "RINGING"

VALID --+
+- "ONLINE"

VALID --+

Pigue C-l.. Saple Dial Bxcbange

APPIRDIX C

CDiU'WBk 'fBIIIIIIAI,/tmDBM ~I(M IR BDLC/SDLC IKJDB

MBSSAGB fOBIIA!S

Commands and call progress messages used in the HOLC/SOLC

dialer are coded in nontransparent ASCII (HOLe) or EBCDIC

(SOLC). Table 0-1 lists the hex equivalent of each message

or command for clarity.

Interaction in HOLC/SOLC Mode C-l Preliminary



8-bit EBCDIC
characters

7-bit ASCII,
space parity

NOTE: In Hexadecimal, Flag:: 7E. Address:: FF, and Control:: 13.

Pigure C-2. BOLe/SDLe Data Prames

'Iable C-l. Structure of BOLe/SDLe Car-ands and Messages

CO"Band Messages

closing flag

checksum

command

control

address

opening flag

Option Command 7E 7E 7E 7E FF 13 0 (option i) CRl CR2 7E 7E

Dial Command 7E 7E 7E 7E FF 13 D (phone i) CRl CR2 7E 7E

Call Progress Messages

Dialing 7E 7E 7E 7E FF 13 D CR1 CR2 7E 7E

Ringing 7E 7E 7E 7E FF 13 R CRl CR2 7E 78

Answer Tone 7E 7E 7E 7E FF 13 A CRl CR2 7E 7E

On Line 7E 7E 7E 7E FF 13 L CRl CR2 78 78

Busy 7E 7E 7E 7E FF 13 B CRl CR2 7E 7E

Failed Call 7E 7E 7E 7E FF 13 F CRl CR2 7E 7E

No Dial Tone 7E 7E 7E 7E FF 13 E CR1 CR2 7E 7E

Protocol Control

Inquiry 7E 7E 7E 7E FF 13 (ENQ) CRl CR2 7E 7E

Valid 7E 7E 7E 7E FF 13 V CRl CR2 7E 7E

Invalid 7E 7E 7E 7E FF 13 I CR1 CR2 7E 7E

Interaction in HOLe/SOLe Mode C-2 Preliminary



Table C-2. Definition of ASCII Cbuacters

b7 • 0 0 0 0 1 1 1 1
b6 II 0 0 1 1 0 0 1 1
b5 II 0 1 0 1 0 1 0 1

column
Bits b4 b.3 b2 bl row~ • 0 1 1 J ~ 5 6 7

0 0 0 0 0 NUL OLE SP 0 @ P P

0 0 0 1 1 SOH DCl ! 1 A Q a q

0 0 1 0 1 STX DCl .. 1 B R b r

0 0 1 1 J ETX DCJ • J C S c s

0 1 0 10 ~ EOT DC~ S ~ 0 T d t

0 11 0 i 1 5 ENQ ,NAK .t~ 5 E U I ~ I UI

10 ! 1 1 '0 I 6 lACK ISYN & 6 I F
i

V I t I: I I I v
I I

0 i 1 jl !1 I 7 ISEL lETS I .- '7 i G I w
,
I g W
i

1 10 !o iO g Iss CANl I ~
I H I X ! hI =<I I i

I iO 0 I 1 I 9 !HT iEM ! J 9 I ( I
Y I i11 I I : I ! y

11 10
,

10 i10 !LF !SUB : . l , ! z i!1 : i I :
I :

,

11 10 11 !1 : 11 ;VT IESC i + ; I K I i k ; I,
I

11 I 1 lo ~ 0 j 11
,

!FX i I L
i

1 ! I
I ! IFF < I ! I

I 1 !

0 1 11J CR CS M T 1 )1 - ..
I m

1 1 1 0 14 SO RS > N > n -
1 1 1 1 15 SI US ! . 0 - 0 DEL

Interaction in HDLC/SOLC Mode C-3 preliminary
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!'able C-3. Definition of BBCDIC Cbaract:ers

00 I 01 10 11

Hex1 00 01 I 10 11- '00 01 10 11 00 01 10 11 00 01 10 11
Bits

~4567 0 1 2 J 4 5 6 7 8 9 A B C 0 E F

ooסס 0 NUL OLE I ISP & - 01

0001 1 SOH SBA ! ! II a i I I A J 1

0010 2 STX I EUA I SYN ; I I b I k is 1 B K S 2
I I

0011 J ETX 11C ! I c II .
C L T Jt j

0100 ~
, , ! d !mju i 0 M U 4i I

0101 5 PT !Nt ! ! I e n jv I E N V 5:
0110 6

. !E1'8 I I f o jw F 0 W 6I

0111 7 I ; ESC Ear j jg p Ix I c p X 1! I I

1000 8
,

I I I !h q !y i H Q y 8I i I

1001 9 I EM I I i ! Ii r % ! I It Z 9
I

1010 A J I ¢ ! I :

1011 B I' s , 'i
1100 C I DUP I IRA I % @

I '
\

1101 0 SF IENQ INAK I )
,

I , -
1110 E FM ACK + ; } .
1111 F ITB SUB I r .--

Bits 0,1

2,3

Hex 0

Interaction in HOLC/SOLC Mode C-4 Preliminary



r BOLe/SDLe PROIOOOL BULBS

The following rules govern operation of the HOLe/SDLe Auto

dial protocol:

1. Any time the computer terminal drops DTR, the modem will

return to idle mode.

2. The protocol uses the broadcast address (FF) defined in

HOLC/SOLe for all commands and responses.

3. The protocol uses unnumbered information frames as

defined in HOLC/SOLe for all commands and responses.

The control byte is fixed as 13 (hex).

4. The modem will repeat the same acknowledgment as long as

it keeps receiving "INQUIRY. A There is no counter or

timer limit.

S. The modem will repeat the same call progress or protocol

message as long as it keeps receiving "INVALID" from the

host. There is no counter or timer limit.

6. Once the modem sends the nDIALING" message to the

computer terminal, it will not dial the central office

until it receives the correct acknowledgment (Valid).

7. The modem starts the abort timer after dialing the last

digit of the telephone number. If answer tone is not

received in the selected time, the modem will send a

"FAILED CALL" message and go on hook.

8. The modem will send an "INVALID" command message in

response to an incorrect option, dial command, or FCS

error.

9. The DTE will send an "INVALID" command message to the

modem in the event of receiving an unrecognized command

or FCS error.

Interaction in HDLe/SoLC Mode C-s Preliminary





3780 Bisync Dial Exchange

Command From Host

Host ENO --+ Modem

+- ACKO

~!
DIAL --+
COMMAND

+- ACK1

EDT --+
Messages From Modem

Host +- ENO 4850PA

ACKO --+
+-uDIALlNG"

ACK1 --+
+- "RINGING"

ACKO --+
+- "ONLINE"

ACK1 --+
+- EDT

4850PA-22

Pigure 0-1. Suple Dial Bxcbange

APPIBDIX D

CDiPU'dk 'l'BBIIIlIAL/ImDBII DflBRACrICB IH BISDIC II)OB

IIBSSAGB IOBIIA'IS

Commands and call progress messages used in the Bisync

dialer are coded in nontransparent EBCDIC. Table E-1 lists

the hex equivalent of each message or command for clarity.

computer Interaction in Bisync Mode 0-1 Preliminary
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8-bit EBCDIC characters

Figure 0-2. Bisync Data Pr_

~able 0-1. Structure of Bisync o-en c1s and Messages

C<WMnd Messages

closing flag

checksum

command

opening flag

ion Command SYN sm SYN sm STX 0 (option .) ETX CRCl6 PAD

1 Conunand SYN sm SYN SYN STX D (phone i) ETX CRel6 PAD

1 Progress Messages

ialing SYN SYN SYN SYN STX D ETB CRel6 PAD

inging SYN SYN SYN SYN STX R ETB CRel6 PAD

nswer Tone sm SYN 8YN SYN STX A E'rB CRCl6 PAD

n Line SYN SYN SYN SYN STX L BTB CRel6 PAD

usy SYN SYN SYN SYN STX B ETB CRel6 PAD

ailed Call 8YN SYN SYN SYN STX P ETX CRel6 PAD

o Dial Tone SYN SYN SYN SYN STX E ETX CRCl6 PAD

nvalid SYN SYN SYN SYN STX C ETX CRel6 PAD

tocol Control

nquiry 8YN sm sm SYN ENQ - -
nd of

ransmission SYN SYN SYN SYN EOT - -
CK-O SYN SYN SYN SYN ACKO - -
CK-l 8m SYN SYN sm ACKl - -

I

E

T

Pi

A

Pro

Oia

Cal

D

R

A

o
B

F

N

t

Opt

Computer Interaction in Bisync Mode 0-2 Preliminary
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