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Publication history

January 1997

October 1996

February 1996

This is the standard release for terminals based on firmware
release MTR 1.9. This guide reflects an upgrade of the
Millennium Manager platform to MSR 2.0. Changes from the
previous release include several new firmware and system
features:

local summary CDRs for individual cash cards (up to 12)

capability to zero out smart cards containing less than the
value of a local call

flashing date and time preceding the advertising line
ability to rate 1-800, 1-888, and 1-600 calls

updated prompts for degradedservice levels

external rating for domestically-dialed international calls
clip-on fraud deterrents

defective card reader alarm

craft interface changes

uploadable coin box status

MSR 1.7 standard up-issue of this document to reflect the
smart card alert, datajack, and IAS module features. This
document is still applicable for terminals running on pre-MSR
2.0 systems.

MSR 1.7 standard up-issue of this document.
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About this guide

This guide is intended for the craftspeople who install,
operate, and maintain the Millennium multi-pay
terminals.

This document has been specifically released to support
the added features provided on the MTR 1.9 version
terminal, including new craft interface features. The
hardware procedures are still applicable to pre-MTR 1.9
versions of terminals.

This terminal release is being combined with the system
release MSR 2.0.

Scope of this document

This document contains information about the installa-
tion, operation, and maintenance of the Millennium multi-
pay terminal.

It explains how to:

* install the terminal, both hardware and software
procedures

* install and remove its replaceable parts

* use the craft interface to test terminal functions and
diagnose hardware and line problems

* additional features include a troubleshooting
chapter and a chapter listing terminal parts and
replaceable-parts ordering information
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How this guide is organized

The Millennium multi-pay terminalinstallation, operation,
and maintenance guide is organized into the following

sections:

About this guide describes the guide and gives an
overview of its contents.

Chapter 1:

Chapter 2:

Chapter 3:

Chapter 4:

Chapter 5:

Describing the terminal describes the
terminal and discusses its operation,
characteristics, features, power
requirements, hardware, and software.

Mounting the terminal provides
instructions for installing the terminal on-
site. It discusses the site selection, tools,
and equipment required to install the
terminal, as well as giving the actual
installation procedure.

Installing terminal software provides
instructions for installing, testing, and
downloading software tables to the
terminal.

Operation-code interface provides
instructions on how to use the operation-
code level, in the craft interface, and to
send messages to the Millennium Manager
on the status of the terminal. It also
discusses the reserved and non-reserved
codes used in this level.

Maintenance-level interface explains
how to perform maintenance,
administrative, and diagnostic functions.
This chapter provides instructions on how
to perform the terminal maintenance
routine, how to troubleshoot the terminal
components, and how to perform restricted
activities.
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Chapter 6:

Chapter 7:

Chapter 8:

Chapter 9:

Appendix A:

Appendix B:

Appendix C:

Glossary:

Index:

About this guide ATG-3

Troubleshooting strategies explains how
to diagnose and troubleshoot problems.

installing replaceable parts explains how
to remove and replace modules in the
terminal.

Cleaning the terminal provides
instructions on how to clean the exterior of
the terminal.

Customer-orderable parts explains how
to order parts, tools, and instruction cards.

List of alarms provides details about the
alarms issued by the terminal to the
Millennium Manager.

Error codes provides details about the
error codes found in the craft interface.

Regulatory notices describes the
Canadian and U.S. regulatory and safety
information in regard to terminal
connection and usage.

provides the definitions of the terms and
acronyms used in this document

provides an easy cross-reference for the
Millennium multi-pay terminal installation,
operation, and maintenance guide.
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1 Describing the terminal

This chapter describes Millennium multi-pay terminal
features and physical characteristics, power requirements,
internal components, interconnection diagrams, and a

description of the craft interface, an internal software diag-
nostic tool.

The Millennium multi-pay terminal is shown in Figure 1-1.

This terminal allows calls to be made with coins, credit and
calling cards, and may also be equipped to use pre-paid
integrated circuit cards (PICCs), referred to as smart cards
in this document. These cards have a microchip embedded
at one end of the card. Currently smart cards must be
GemplusGPM 103 cards, EEPROM-based cards compliant
with ISO 7816-1 and 7816-2.

Types of multi-pay terminals

Millennium terminals are distinguished by the type of card
reader they have, or lack of card reader, in the case of the
Basic Coin terminal. The style names for each type of
Millennium multi-pay terminal are listed below:

¢ Millennium multi-pay mag stripe terminal (M1211)
¢ Millennium multi-pay smart card terminal (M1221)

¢ Millennium multi-pay multi-card terminal (M1231)
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1-2 Describing the terminal

The terminals all have the same software and firmware
features and options available, although optional features
are not necessarily part of all terminals. Terminals without
optional features, such as the quick access keys bezel, do
not need to download any tables related to the feature.

The multi-pay terminal with multi-card reader is the most
versatile in terms of payment methods. The multi-card
reader can be configured to read both mag stripe and smart
cards, or only one type. This customization is triggered
through a software download from the Millennium Manager.
Terminals can be upgraded at a later date to read both types
of cards.

Terminal features

The external terminal features are shown in Figure 1-1.
These features include:

* customized-ID bezel
» vacuum fluorescent display (VFD)

» special function buttons for volume control, language
selection, and next call capability

* push-button keypad with wide-spaced, easy-access
buttons

« optional quick access keypad for one-button dialing of
pre-selected numbers

» card reader reads mag stripe cards, smart cards, or both,
with optional smart card alert alarm

« coin box, accessed with customer-specific unique lock
(not shown in diagram), contained in secured coin vault

* hearing-aid compatible handset with armored cord
attached to the housing with a swivel

The components of the terminal are attached to the front
and rear housing assemblies. The front housing assembly
swings down from the rear housing. A hinged tie-rod
supports the front housing when it is open. This rod can be
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Describing the terminal 1-3

unhooked to permit removal of the entire front housing
assembly.

Figure 1-1: Front view of the Millennium multi-pay terminal

Rear housing/__ . )
chassis Coin guide

Swivel ID bezel

Front housin
9 Instruction card

Key lock
VFD
Armored Special keys:
cord volume,
Housing language,
access aperture next-call
Keypad
Handset
Hookswitch
Number card J j Quick access
keys
Alerter
Card reader
Coin vault
Coin return

The terminal connects to a standard analog central-office
(CO) line with answer supervision and a supplementary low-
voltage DC power source.

¢ The terminal uses the supplementary power to provide
enhanced services for coin, credit and calling card billing
of telephone calls. Terminals with smart card or multi-
card readers also use the supplementary power for
smart card services.
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.

Mi
to

If the supplementary power supply fails, the terminal
uses power from the telephone line to provide minimum
services, which are determined by the operating
company. Typically these include: free, local, emer- (
gency, and operator-assisted calls.

llennium terminals use a packet-switched network (PSN)
interconnect to the Millennium Manager. The terminals

use the Millennium Manager to receive the following types

of

data:

card authorization

coin and smart card call rating
call billing

terminal-alarm routing

functional tables

The terminals send the following information up to the

Mil

lennium Manager:
cashbox statistics
alarms and terminal status messages

call statistics

Physical characteristics

Each Millennium multi-pay terminal has the following char-
acteristics:

Height 533 mm (21 in), approximately
Width 194 mm (7.8 in), approximately

Depth 155 mm (6.10 in), approximately
(without the optional furniture spacers)

Weight 19.05 kg (42 Ib)
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Multi-pay terminal specifications

This chapter provides specification information about the
Millennium multi-pay terminal. These specifications must be
met for the terminal to work to the optimum level.

Environmental requirements

Temperature, operating: -40 °C to +60 °C
Temperature, nonoperating -50 °C to +70 °C
(storage):
Humidity, operating: up to 95% (at +40 °C)
Humidity, nonoperating: up to 95% (at +40 °C)
Maximum temperature shock: -40 °C to +60 °C in 5
minutes

Shipping vibrations

5to 60 Hz: maximum 0.035 mm

displacement

60 to 500 Hz: maximum 5 G
Line requirements
Line: Standard analog loop; not
a coin line
Answer detection: Required

Power consumption
8.6 W maximum

Supplementary power requirements
Power source: Local power using a wall plug-in class 2
transformer (110 V AC), or direct current with class 2
output from a central location.

Recommended source: 0.5 A, 24V DC £15%

Acceptable start-up voltage: 19V DC to 30 V DC

Millennium multi-pay terminal installation, operation, and maintenance guide
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Recommended power supply: James Electronics Inc.
model 13933 class 2 power supply, or equivalent

Note: Output resistance should be less than 10 Q.

Maximum cable length specifications

Table 1-1 gives the specifications for the cable length from
the terminal to the power supply based on wire size for a
single unit (assuming 24 V DC £15% power source).

Note: Not following these specifications could result in
irregular performance by the terminal.

For instance, atoo-long cable may have enough power to
run the basic terminal functions. However, when the
terminal tries to initiate a modem call, the increased power
requirement causes the terminal to terminate the
transaction and power off and on. Chapter 6 explains this
problem in more detail and how to diagnose it.

Table 1-1: Cable length specifications based on wire size

Wire gauge
#26
#24
#22
#20
#18
#16
#14

#12

Maximum cable length Comment

41.8 m (137 ft) See warning below
66.5 m (218 ft) See warning below
105.6 m (346 ft)

168 m (551 ft)

226.7 m (875 ft)

424.3 m (1392 ft)

674.8 m (2214 ft)

1072.9 m (3520 ft)

Cable length warning

The output impedance of the power supply should be less than
10 Q. Excessive cable lengths may cause terminal power prob-
lems. Refer to Borderline power anomalies in Chapter 6.
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Answer It is possible answer supervision will be affected if a
supervision terminal is connected to the central office (switch) with
warning 100 m of cable or less.

Problem: A power spike causes the terminal to connect
to the called party, then disconnect inappropriately.
Solution: To correct the situation, you may need to pad
each side of the line (Tip and Ring) with additional resis-
tance. Suggested padding is 500 ohm

Operating the multi-pay terminal

Multi-pay terminals have several modes of operation.These
modes define levels of operation, and include:

Full service: All payment types are available to the caller,
and all call types allowed by the terminal can be made.

Downgraded service: One of the payment types has been
taken out, either by a hardware failure or deliberately by the
craftsperson. The VFD will flash a prompt identifying the
payment type which is still operable.

Restricted service: Only certain call types and payment
types are allowed. This is configurable by the operating
company, for instance to introduce only emergency calls
during an overnight period. The VFD indicates that only
restricted service is available during these periods.

Power Fail: The supplementary power has been disrupted
or the control PCP is not getting power. Only emergency
and free calls are allowed.

* The VFD is blank, and no payment functions work.
* There is a dial tone but no voice prompts.

* The called numbers to be allowed during this time must
be entered in the first ten lines of the Call Screening list,
and must be designated as being free.

Out of Service: No service is available. Either there has
been a total power failure, the control printed circuit pack
(PCP) has lost its memory, or there is a problem with the
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terminal functions or components that affects terminal
service.

e There is no power if the VFD is blank and there is no dial
tone through the handset.

« If the VFD displays out of service, then there is
power to the terminal, but a problem exists with some
other terminal function or component.

Making calls

The multi-pay terminal offers several payment options, as
well as free and emergency call facilities. In the following
section, the call process is explained for each payment type.

In the idle or on-hook state, the terminal is disconnected
from the CO line. When the caller lifts the handset off-hook,
the handset emits a dial tone, which is produced by the
telephony PCP.

Using a credit or calling card

1. With the handset off-hook, the caller inserts and re-
moves a credit or calling card, then dials a telephone
number. Or the number can be dialed before any pay-
ment selection is made, in which case the terminal
prompts for a payment choice.

e Mag stripe cards must be inserted in the card
reader with the magnetic stripe facing upward and
to the left.

e The caller must remove the card to proceed with
the call.

e The card is read twice, on entry and removal.

e |Ifthe card is not removed from the reader, the
terminal will prompt the caller to remove the card.
The call will not proceed until the card is removed.

Note: If the number is dialed before a payment type is
chosen, the terminal will flash the default rate on the
VFD. This is usually the coin rate.

NTP: 506-6501-203 Document issue: 00.01 Status: Standard Date: January 1997



Describing the terminal 1-9

2. When the caller inserts a card, the terminal makes sure
there is a magnetic stripe on the card and then makes a
data connection to the Millennium Manager.

If the caller uses a calling card, the terminal may
connect to a card validation service.

3. Card validation occurs, the verification call is discon-
nected, and the terminal selects the carrier chosen by
the caller, or the default carrier if one was not selected.

4. If the caller has not dialed the telephone number, the
terminal prompts for the number. If the card and the
number are valid, the terminal dials out to the switch.

5. Once the call is answered, call supervision occurs. At
this time the terminal may begin creating a call detail
record (CDR) for the call, depending on what types of
calls it has been configured to record.

6. When the caller hangs up, the terminal returns to the
idle state. If the card is forgotten in the card reader, an
alarm is generated and sent to the Millennium Manager.

Note: Terminals can be configured so that calling cards are
validated by the Automated Calling Card Service (ACCS) at
the Central Office Network or to Alternate Operator Services
instead of through the Millennium Manager.

Using smart cards

1. The caller inserts the smart card either before or after a
number is dialed.

* Smart cards must be inserted with the chip facing
up and towards the front of the card.

* These cards are left in the card reader for the dura-
tion of the call.

 The VFD shows the value on the card. If the
number has been dialed, it also shows the initial
rate.

* When the call is complete, a visual prompt reminds
the caller to remove the card.
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Note: If the number is dialed before a payment type is
chosen, the terminal will flash an initial rate on the VFD.
This is usually the coin rate, however, the operating

company can configure the default rate to be the smart
card rate, if desired. If the initial rate is a coin rate, and

the caller inserts a smart card, the terminal will correct
the rate amount shown.

Figure 1-2 shows the terminal features which support
using cards to make a call.

Figure 1-2: Multi-card reader can read credit, calling, or smart cards

VED displays
smart card credit
and rate information

Next-call button allows
multi-calls without
revalidating card

Number can be
dialed before
or after card inserted

Handset must be off-hook

Card inserted into
card reader slot

Icon indicates cards
accepted by card reader

The terminal makes sure there is a data chip present,

with a valid card number sequence. An optional feature
allows the terminal to call the Millennium Manager for

further checks.
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3. The VFD displays the money remaining on the card and
prompts the caller to dial the number, if that has not al-
ready been done. If no money is left on the card to ini-
tiate a call, the caller is asked to insert a different card.

Note: There is a system setting which can allow the
terminal to initiate one local call for cards with less value
remaining than the local rate, but more than zero. The
rate shows as the local rate and the card is reduced to
zero once the call is connected. The terminal records
will indicate the actual amount removed from the card.

4. The terminal performs a rate request for long distance
calls, and displays the initial and subsequent long dis-
tance charges.

5. Ifthe card has sufficient value, the terminal dials out the
number entered by the caller.

6. The terminal selects the carrier chosen by the caller, or
the default carrier if a carrier was not selected.

7. Once the call is answered, call supervision occurs. The
terminal creates a summary record for each new type of
smart card used, up to 12 different cards. These
records create CDRs. The operating company uses
these records to track the different types of smart cards
being used.

8. The VFD displays the time left on the card as the call
proceeds. If the call has a flat rate charge, no count-
down is shown.

9. If the caller removes the card before hanging up, the
timer shows the remaining pre-paid time left on the call.
If a new card is not inserted before this time expires, the
call ends and the caller is prompted to please Hang-
up- The call is also shut down when no money remains
on the card in the card reader.

10. If the caller hangs up and there is money left on the
card, the VFD displays the balance briefly and prompts
the caller to remove the card.

« If a card contains both a chip and a magnetic
stripe on the same side of the card, the chip
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takes precedence and is used to pay for the tele-
phone call. Ifthe magnetic stripe and chip are on
different sides of the card, the caller selects pay-
ment by card orientation.

Any time the caller hangs up or presses the next
call button (¢), the set displays the balance re-
maining on the card.

Smart card alert: on terminals equipped with
this feature, an alarm will sound if a smart card is
left in the card reader for a pre-determined time
after the handset is put back on-hook. The oper-
ating company can disable the alarm for cards
which have zero value.

Using coins to make a call

Make a local call, the caller inserts the correct change and
dials the number. Or the caller may first dial the number.

If a caller deposits more than the amount for a local call, the
terminal will not refund the difference. However, if the caller
has not replaced the handset on-hook, the ¢ button can be
used to make more calls until the balance is used up or is
less than the cost of a local call.

Make a long distance (toll) call:

1

The caller picks up the handset, hears the dial tone, and
dials the telephone number or inserts a coin.

A data connection is made between the terminal and
Millennium Manager.

If the number is dialed before a payment type is
chosen, the terminal will flash an initial rate on

the VFD. This is usually the coin rate. However,
the operating company can configure the default
rate to be the smart card rate. If the initial rate is
a smart card rate, and the caller inserts coins,

the terminal will correct the rate amount shown.

If a coin is inserted before the number is dialed,
the terminal displays the amount required to
complete a local call. Once the number is dialed,
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Figure 1-3:

Describing the terminal 1-13

the terminal downloads the call rate from the Mil-
lennium Manager and displays the amount of
money needed for the initial call period.

» Ifthe caller inserted enough coins before dialing
the number, the terminal dials out immediately.

3. When the caller inserts the correct amount, the terminal
selects either the default carrier or the carrier chosen by
the caller and dials the call.

4. Once the call is answered, call supervision occurs. Ifthe
terminal is configured to collect call records for coin
calls, a record would be started at this point.

5. When the caller hangs up, the terminal returns to the
idle state. Extra payment is not returned.

Figure 1-3 shows the terminal features which support coin
calls.

coins to make a call

Coins inserted into
coin slot/validator entry

VFD displays

Credit: (amount already
deposited)

Initial and additional rates
Request for further deposit

Next-call button allows
multi-calls to use up coin
balance

Number can be
dialed before

or after the coins
are inserted

Handset must be off-hook
Coins collected
in coin box

(inside secured
coin vault)

Coins returned if call not
connected
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Free calls

Autodial calls

For free calls, including operator calls, the caller lifts the
handset off-hook and dials the number. The number is
automatically dialed out.

Quick access keys dial pre-selected numbers, such as taxi
companies or car rental agencies or free or emergency
numbers, when the caller presses the appropriate button.
The numbers are entered by the operating company and
can be designated as free or can be individually rated. This
is an optional feature.

Figure 1-4 shows the terminal features which are used to
make free calls and autodial calls.

Figure 1-4: Dialing out for free calls or using autodial buttons

Incoming calls

VFD displays
Autodial advertising

Free calls: Just dial number

Autodial calls: Each
quick access key
dials out a number

Handset must be off-hook

The terminal can be configured to accept incoming calls.
When this feature is active and a call comes in, the terminal
emits a specific DTMF tone which indicates to the switch
that an incoming call has been answered. At that point, no
numbers dialed out from the terminal are acknowledged by
the switch until the handset is replaced on-hook, ending the
incoming call.
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Datajack calls

1. Datajack calls are initially set up in the same manner as
other calls. The caller dials a number or inserts a card.

« Datajack calls cannot be made using coins.

e The cards are validated as normal.
2. The caller presses # twice (##) to initiate a data call.

3. Ifthe caller has not already done so, the data equipment
is plugged into the datajack on the side of the terminal.
When the plug is in, the caller presses down on the but-
ton on the top of the APC unit to complete the circuit.
Refer to Figure 1-5.

4. The modem in the equipment dials the number and pro-
ceeds with the call.

The terminal prompts the caller to return the handset
on-hook. This prevents the data from being interrupted
by outside noise.

5. The call is complete when the modem hangs up. The
caller then presses the disconnect button on the data-
jack and unplugs the equipment.

Figure 1-5: Datajack calls are made using cards

Module attaches to right

side of terminal Press down
once data

equipment is
connected to

dataport
## initiates a
datajack call
Insert card Connect
for payment data
equipment
Handset must be off-hook here

to initiate a datajack call
Return handset when
datajack call connected Datajack module (not to scale)

Millennium multi-pay terminal installation, operation, and maintenance guide



1-16 Describing the terminal

Using the ADS feature

If the ADS (Audio-gram Delivery System) is available to the
terminal, the caller can choose to leave a voice message for
the number being called. There are two situations when this
feature can be activated, both are described in the following
call process:

1. The caller uses one of the call processes described
above to initiate a call.

2. There are two choices open to the caller:

« Ifthe callerjust wants to leave a message for the
called party, as soon as the number is dialed out,
the caller presses the  key on the keypad, or, if
the terminal has quick access keys, there may
be a message key.

e Ifthe caller receives a pre-configured number of
busy or ring-no-answer, the terminal will prompt
the caller to press the * or the message key if
the caller wishes to leave a message for the
called party.

3. Once the * key or the message key is pressed, the
ADS service prompts request additional payment, if the
original call was a coin call, or display the ADS call rate.

4. The prompts direct the caller to leave a message.

5. The service is disconnected with the caller hangs up.
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Functional features

The Millennium multi-pay terminal has the following func-

tional features:

Visual The terminal uses a high-quality, 2-iine-by-20-character,
. 5X7 dot matrix VFD that provides visual prompts. The
d|5p|ay prompts guide callers through the process of making calls,

notify the caller of errors in procedures, and are used to run
terminal testing with the craft interface. Refer to Figure 1-6.

Figure 1-6: Display shows prompts and advertising

Call prompts show on this line
Advertising shows on this line

VFD
Voice Voice prompts, heard through the handset, back up the
visual prompts. Knowledgeable callers can proceed quickly
prom pts without waiting for the voice prompts.

Card reader The card reader accepts credit and calling cards and/or
smart cards. Which cards are accepted is decided by the
operating company and the type of card reader installed.

The terminal handset must be off-hook before the card
reader will read a card.

The multi-card and the mag stripe card readers read credit
and calling cards with mag stripes. The specific cards
accepted are configured by the operating company.

The smart card reader and the multi-card reader can read
smart cards.

Once the caller hangs up, a card must be inserted before
another call can be placed.
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Smart card

aSTM

Card reader
blocked
alarm

Language

button

Next-call
button

Volume
control

dAcaller forgets to remove a smart card from the card
reader after hanging up, an audible alarm sounds. The oper-
atjng company controls the delay time to start the alarm, the
duration of the alarm, and the cadence of the alarm.

The alarm can be configured to ignore cards with zero value.

If one or more ofthe card reader sensors are active when the
set is on-hook or in the hang-up-off-hook state for a specified
period, an alarm is generated and transmitted to the Millen-
nium Manager by the terminal. Service is restricted to coin-
only.

This alarm is not sent if the smart card alert is active.

The voice and visual prompts can be heard and displayed in
an alternative language. The language button allows callers
to toggle between the two languages. Refer to Figure 1-7.

The ¢ button allows callers to place another call without re-
inserting a card, providing the handset has not been
returned on-hook. During call setup and when the craft inter-
face is being run, this button acts as an erase button to
correct dialing mistakes. Refer to Figure 1-7

Two buttons, A and T, allow callers to change the volume
of the handset. Four levels are available. The volume reverts
to the lowest level when the handset is replaced on-hook.
Refer to Figure 1-7.

Figure 1-7: Locating the special buttons
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Quick access keys are a set of optional buttons located
below the standard keypad on the terminal. Each key is indi-

aCCeSS Keys vidually configured by the telephone company. The table

controlling the keys is downloadable. Therefore, they can be
changed and downloaded to an installed terminal.

e Each quick access key dials a pre-selected number.
« Each button can be billed at individual rates, including no-
charge.

« Each button can have a message attached which displays
on the VFD when the button is pushed.

Quick access keys are available in five or ten button arrays,
with a label space in the middle of the bezel. Terminals
without this option come with a blank bezel. Refer to Figure
1-8

Figure 1-8: Quick access keys

Advertising

LW *

The bottom line of the VFD can be used to display adver-
tising or information messages on a continuous basis.

The memory can hold 20 message lines of 20 characters,
which are entered by the operating company.

The messages can be configured by the operating company
either to display only when the handset is on-hook; or ten
messages can be configured to display in sequence when
the handset is on-hook, and the other ten can be configured
i to display in sequence when the handset is off-hook.
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Date/time

Coin
handling

Datajack

Voice and
data on a
single
central office
(CO) line

At the beginning of each advertising cycle, the date and time
are displayed.

The coin validator tests the thickness, diameter, and metallic
composition of deposited coins.

The validator accepts American and Canadian coins of: 25C,
10c, and 5c denominations, including the Canadian $1 coin.
It returns rejected coins into the coin return assembly.

It also detects blockages and jams in the coin path.

As a measure against fraud, the validators have been fitted
with a partition in the coin rejection chute to trap coins forced
off the upper runway, thus preventing coin jams. Since legit-
imate coins which are warped or irregular might fall off the
runway and not be delivered to the coin return, some telcos
choose to remove this partition, instructions for removing
this partition are included in Chapter 7.

The terminal can be connected to datajack equipment to
provide connection for data equipment such as laptop
computers for faxing or other data services. This is feature is
accessed through an APC datajack module attached to the
side of a standard terminal. The module is mounted on the
terminal at the factory, when a terminal is ordered with this
option. The module is field replaceable.

Note: If an alternative datajack device is chosen, it is up to
the operating company to connect the device. A datajack
telephony and firmware upgrade would be required before
the feature would function.

The terminal can make data and voice calls on the same
line. This allows the terminal to receive validation for credit
and calling cards and rate information for coin and smart
card toll calls before it dials out the number.

When the terminal performs a rate request for coin or smart
card toll calls, it displays the initial and subsequent charges
on the VFD. When the call is connected, the VFD displays
the remaining time left on the card as the call proceeds.

If no card validation or rate information is required, then no
data call is made, and the voice call proceeds as normal.
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Each terminal requires a supplementary low voltage direct-
current power source, typically less than 500 mA at 24 volts
DC. A wall transformer connected to a commercial 110 V AC
source can provide this. The supplementary power source
must be supplied by the operating company. The supple-
mentary power requirements are described in Chapter 12.

If the supplementary power supply fails, the terminal reverts
to the power-fail mode, so caller can make emergency and
operator-assisted calls. Volume control is available in this
mode. The type of calls that can be made are dictated by the
operating company.

The terminals use answer supervision to time calls for billing
records and payphone statistics.

If answer supervision is not available on the line, an inferred
answer supervision (IAS) module can be installed inside the
terminal.

The IAS module can be ordered in either of two versions.

¢ One version is most compatible with high-quality lines,
where weaker signals are clearly discernible.

* A second version can be used where the CO equipment is
older or the lines or environment are noisier.

Firmware on a basic module design defines the version.

The Millennium multi-pay terminal transmits alarms to the
Millennium Manager when interruptions in service occur.
The messages are passed on to whatever service destina-
tions the operating company has designated. These alarm
messages are listed in Appendix A.

At the terminal, the craftsperson uses the craft interface to
pinpoint the area of the problem and the module causing the
problem. These error messages are listed in Appendix B.
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Internal components of the terminal

Figure 1-9 identifies the internal components of the
Millennium multi-pay terminal, visible when the housing is
open.

Figure 1-9: Inside the Millennium multi-pay terminal

----------------- Rear terminal housing

Coin validator

Rear terminal PCP

Tie rod (supports front housing)

Escrow

Card reader

Alerter PCP
Nve\ Gdesdyr

— Keypad PCP
— PCP assembly
Telephony PCP
Lineswitch PCP
Control PCP is on
left side of assembly
VFD

»>\)»
w

Front housing
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These components have both mechanical and electronic
components. The validator, for instance, creates the actual
coin path, but also contains electronic sensors which
evaluate the coin as it goes by.

Two main boards control the functions of the terminal.These
are the control PCP and the telephony PCP, which are
bundled together in a plastic frame called a PCP assembly.

The functions of the internal components are described
below:

Control PCP  The control PCP contains the integrated circuits that control
all the functions of the terminal, except those available in the
power-fail mode. In the power-fail mode, it is possible to
make emergency and operator-assisted calls because the
control PCP is connected to the telephony PCP.

Te|eph0ny The telephony PCP contains the circuits which interface with
PCP the telephone line. This board controls the power-fail mode
functions.

Card reader The card reader assembly has two components: the actual
card reader, which sits inside the terminal, and the card
reader bezel, on the outside of the terminal. The bezel
contains a card slot that feeds into the card reader slot. A
decal on the bezel indicates the type of cards — mag stripe
and/or smart cards — the terminal accepts.

Special Card guide: To prevent curled cards from being lost inside
the terminal, a card guide is attached to the multi-card

reader. The card guide fits over the bottom edge of the card
reader. Chapter 7 describes this piece and how to replace it.

adaptations
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Alerter PCP/
smart card
alert

Rain shield: Card bezels which accept smart cards have a
wider slot than mag stripe readers. In locations exposed to
heavy rain, it is possible for water to enter this slot and spray
on the internal boards. To prevent this, a plastic shield
attaches to the back of the card reader.

This shield and how to replace it is discussed in Chapter 7.

The alerter PCP contains a dynamic transducer of the same
type used for the receiver. The transducer produces the
warble alerter sound.

The smart card alert is an optional feature for this release.

The alerter PCP cable and a two-wire cable connected to
the alerter connector (J52) on the keypad PCP are
attached to connectors on a daughter board mounted on
the control PCP.

When the cables are connected, the circuits created
provide the alerter functions.

Refer to Figure 1-10, which shows these connections.

Figure 1-10: Smart card alert interconnections diagram

Control PCP

Uz2s 56

A

Js.
Alerter PCP
114
Smart card alert J37
daughter board AgQ A
(plugs into U25) 136
J52 Keypad PCP

from the lineswitch PCP
J5,1

KJ13
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The terminal does not have a traditional hookswitch. When
the handset is lifted from its cradle or replaced, the resulting
movements of the plunger causes a microswitch to operate.
The state of the microswitch is sensed by the telephony
microprocessor and a relay makes the connection to the
telephone line. The lineswitch PCP handles this process.

If the CO line to the terminal does not provide answer super-
vision, an inferred answer supervision (IAS) module must be
installed inside the terminal.

This module connects between the CO wires and the rear
terminal PCP. Figure 1-11 shows a block diagram of how the
IAS module interconnects.

Figure 1-11: IAS module interconnection diagram
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Coin operations

Coin guide

Coin validator

Escrow

Cash box

Coin return

Security PCP

e-lock security

Figure 1-12 identifies the components of the Millennium
multi-pay terminal which deal with coin handling.

The coin guide, which is attached to the ID bezel, accepts
coins and routes them into the validator.

The validator tests the thickness, diameter, and metallic
composition of deposited coins. The sensors along the coin
path in the validator test each coin as it passes. If the coin is
accepted, it is stored in the escrow. Otherwise, it is rejected
and sent to the coin return assembly. The validator also
detects blockages and jams in the coin path.

The escrow holds deposited coins until a call is connected,
then the coins are dumped into the cash box. If no connec-
tion is made, the coins go to the coin return assembly when
the handset is replaced on-hook.

The cash box is a removable container with a separate
secured lid. In the coin vault, it is protected by sensors which
detect its removal. The terminal can also be configured to
send an alarm signal to the Millennium Manager when the
box reaches a pre-configured fullness.

Not all multi-pay terminals are shipped with a cash box. If a
cash box is not included, the sensors which detect its
removal are still included.

The coin return assembly is the holding place for coins
returned by the terminal.

Inside the coin vault, a security module monitors the state of
the vault door and the coin box. If the vault door is left open
beyond a certain length of time, or if the coin box is not
replaced, an alarm is sent to the Millennium Manager. Refer
to Appendix A.

The e-lock (electronic lock) security module monitors the
position of the coin box only. The bolt alarm isjumpered into
the connector.
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Coin vaults can be secured using either a mechanical or elec-

tronic lock. These locks are customer-specific.

Figure 1-12: Coin features on the Millennium multi-pay terminal
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Interconnections of internal components

The components of the terminal have snap-together
connectors for easy replacement. Most components
connect on the control or telephony PCPs. Figure 1-13 and
Figure 1-14 show the connections for a standard telephony
PCP with datajack connector and for the control PCP
without the smart card alert or IAS module connections.

Chapter 7 describes the procedures for removing and
replacing components in the terminal.

Figure 1-13: Telephony PCP interconnection diagram, basic
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Figure 1-14: Control PCP interconnect diagram, basic

Figure 1-15 and Figure 1-16 show a line drawings indicating
the standard cable connections.

Millennium multi-pay terminal installation, operation, and maintenance guide
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sigure 1-15: Multi-pay terminal internal cabling, view 1

Rear housing

Outside line
connector
to terminal
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Front housing

Alerter and lineswitch modules
connect to keypad PCP
(J14/352) (J13/351)

unless the smart card alerter
daughter board is installed,
Refer to Figure 1-10
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