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1
METHOD FOR OPERATING NETWORKED
GAMING DEVICES

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

This invention relates generally to gaming devices, and
more particularly to a method and apparatus for controlling
gaming devices interconnected by a computer network.

Networked gaming devices are know in the art. Intercon-
necting a plurality of gaming devices such as slot machines
via a computer network to a central computer provides many
advantages. The primary advantage of networked gaming
devices is the ability to extract accounting data from the
individual gaming devices as well as providing player track-
ing. An example of a data collection system is described in
U.S. Pat. No. 4,283,709 issued to Lucero et al. Network
systems such as described in Lucero et al. allow the central
host computer to monitor the usage and payout, collectively
known as audit data, of the individual gaming devices. This
audit data includes data related to the number of coins or
tokens inserted into the device, the number of times the device
has been played, the amount paid in raises, the number and the
type of jackpots paid by the machine, the number of door
openings, etc. The host computer can then compile an
accounting report based on the audit data from each of the
individual gaming devices. This report can then be used by
management, for example, to assess the profitability of the
individual gaming devices.

Player tracking, as the name indicates, involves tracking
individual player usage of gaming devices. In prior art player
tracking systems, the player is issued a player identification
card which has encoded thereon a player identification num-
ber that uniquely identifies the player. The individual gaming
devices are fitted with a card reader, into which the player
inserts a player tracking card prior to playing the associated
gaming device. The card reader reads the player identification
number off the card and informs a central computer con-
nected thereto of the player’s subsequent gaming activity. By
tracking the individual players, individual player usage can be
monitored by associating certain of the audit data with the
player identification numbers. This allows gaming establish-
ments to target individual players with direct marketing tech-
niques according to the individual’s usage.

One problem that can occur with current player tracking
systems is that the player can insert a player identification
card incorrectly unbeknownst to the player. Currently, if a
player inserts a player identification card improperly into the
card reader, a message appears on a display located away
from the card reader. Unfortunately, the player may not be
looking at the display while inserting the card. As aresult, the
player may not see the message on the display. Another prior
art approach has been to provide a light emitting diode on the
gaming device to indicate to the player the status of the card
insertion. This too has been ineffective because the player
may not know the purpose of the LED or the LED may be
drowned out by all the other lights of the casino. The player
may therefore commence playing with the card improperly
inserted. In this case, both the player and the casino lose
valuable player tracking information. This is frustrating for
the player because his activity will not be credited to his
account and frustrating for the casino because the casino’s
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records will be incomplete. Accordingly, a need remains for
an improved method and apparatus for informing the player
when a player tracking card has been improperly inserted.

The full power of networked gaming devices has not been
completely realized. Although the audit data indicates which
devices are being under utilized and when, there is currently
no automated method for altering under utilized gaming
devices’ configurations to make them more attractive to play.
For example, during certain hours of the day, e.g. four to six
a.m., the audit data may indicate that the machines are being
under utilized. Thus, it would be desirable to reconfigure the
under utilized gaming devices to provide an additional incen-
tive to players to use these devices. In the past casinos have
run “bonuses” during these times. An example of such
bonuses include a “double jackpot” wherein a player hitting a
jackpot is paid double the jackpot amount. Currently this is
implemented by having an attendant manually payout the
additional payout amount. This manual technique, however,
is cumbersome and inefficient to administer because an atten-
dant must be constantly supervising the bonusing gaming
devices. Accordingly, a need remains for an automated
method and apparatus to provide bonusing for gaming
devices.

Another limitation of the current bonusing systems is that
only predetermined machines are eligible for the bonusing.
For example, in a progressive bonusing machine a plurality of
machines are connected together to form a bank. Only the
machines in the bank are then eligible to win the progressive
jackpot. Thus, a casino must dedicate a certain number of its
machines to these banks. This limits the casino’s flexibility in
tailoring its bonusing to the number and make-up of its cus-
tomers. Accordingly, a need remains for a more flexible
bonusing system whereby any of the casino’s machines can
participate in the bonusing.

SUMMARY OF THE INVENTION

It is, therefore, an object of the invention to reconfigure
gaming devices remotely over a network to provide bonusing.

Another object of the invention is to provide an integrated
system usable with a variety of gaming devices made by
different manufacturers.

Another object of the invention is to integrate player track-
ing, data collection, and bonusing over the same network.

A further object of the invention is to provide visual feed-
back to the user when a player tracking card has been improp-
erly inserted.

A system for operating networked gaming devices is
described. The system according to the invention allows a
casino in which the system is installed to run promotions or
bonuses on any properly equipped gaming machines while
simultaneously gathering player tracking and accounting data
from all machines. The system provides the capability for the
casino to select which of the plurality of machines are used in
any given promotion. The system further allows any number
of different promotions to operate simultaneously.

The system includes a plurality of gaming devices or
machines connected to an associated floor controller over a
network. The system includes one or more of said floor con-
trollers. The floor controllers are interconnected by a high-
speed network, such as an Ethernet network, to a database
where accounting and player tracking data is stored. The
system can also include pit terminals and/or fill and jackpot
processing terminals. Each promotion involves sending a
reconfiguration command from the floor controller to a gam-
ing device that has been selected to be part of a given promo-
tion over the associated network. Upon receipt of the recon-
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figuration command, the gaming device reconfigures its
payout schedule in accordance with the received reconfigu-
ration command. In the preferred embodiment, this recon-
figuration includes activating a bonus payout schedule. A
partial list of the promotions according to the invention
include, but are not limited to: a multiple jackpot wherein the
gaming device reconfigures its payout to be a multiple of its
default payout schedule; a bonus jackpot wherein the gaming
device reconfigures its payout schedule to payout an addi-
tional bonus amount when certain conditions are met; and a
progressive jackpot wherein two or more gaming devices are
combined in a progressive jackpot having a progressive jack-
pot payout schedule. In addition to these, many other promo-
tions are possible by the above-described system for control-
ling and monitoring a plurality of gaming devices.

The system also allows for improved player tracking by
recording each and every machine transaction including time
of'play, machine number, duration of play, coins in, coins out,
hand paid jackpots and games played. The player tracking is
conducted over the same network as the accounting data is
extracted. This allows the invention to provide bonusing to
certain individual players as well as during certain times. As
with standard player tracking, the above-described system
monitors and reports how many coins are played by each
player. The system according to the invention, however, also
includes the ability to record how long each player spends at
each machine and the number of coins won, games played,
and hand jackpots won by each player. The invention is able
to record all this information because the system operates on
a transaction by transaction basis. Each transaction, whether
it be a coin in, a handle pull, etc., is recorded by the system.
Other systems simply compile the player tracking informa-
tion at the completion of play. All this information is stored on
the database, which can be later analyzed for future targeted
direct mailing campaigns. The player tracking according to
the invention also allows the casino to schedule buses and
other groups and measure their profitability. The system also
allows for cashless play as well as advanced accounting and
security features.

An advantage of the invention is that any of the casino’s
machines can be incorporated into a bonus promotion.

Another advantage of the invention is that several bonus
promotions can operate simultaneously.

A further advantage of the invention is the ability to record
each and every machine transaction including time of play,
machine number, duration of play, coins in, coins out, hand
paid jackpots and games played.

A further advantage of the invention is the ability to asso-
ciate a player with a certain machine.

A further advantage of the invention is the ability to per-
form more targeted direct mailing based on individual play.

A further advantage of the invention is the ability to calcu-
late a theoretical win exactly.

A further advantage of the invention is the ability to gen-
erate jackpot announcements, which provides for, among
other things, better slot tournaments.

A yet further advantage of the invention is the ability to
quickly and easily add new machines to the network.

The foregoing and other objects, features and advantages
of the invention will become more readily apparent from the
following detailed description of a preferred embodiment of
the invention which proceeds with reference to the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an illustration of a system for monitoring and
configuring gaming devices according to the invention.
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FIG. 2 is a block diagram of an electronic module associ-
ated with each gaming device to permit monitoring and con-
figuring thereof.

FIG. 3 is a schematic diagram of a data communication
node of the electronic module of FIG. 2.

FIG. 4 is a schematic diagram of a discrete machine inter-
face circuit of the electronic module of FIG. 2.

FIG. 5 is a schematic diagram of a player tracking module
of the electronic module of FIG. 2.

FIG. 6 is a schematic diagram of a card reader circuit of the
electronic module of FIG. 2.

FIG. 7A is an exploded view of a card reader according to
the invention.

FIG. 7B is arear perspective view of the card reader of FIG.
7A.

FIG. 7C is a front perspective view of the card reader of
FIG. 7A.

FIG. 8 is a schematic diagram of a display circuit of the
player tracking module of FIG. 2.

FIG. 9 is a schematic diagram of a personality board of the
electronic module of FIG. 2.

FIG. 10 is a schematic diagram of a triac driver circuit of
the electronic module of FIG. 2.

FIG. 11 is a schematic diagram of a relay driver circuit of
the electronic module of FIG. 2.

FIG. 12 is a block diagram of a communication board
included in each floor controller of FIG. 1.

FIG. 13 is a flow chart for the power-on procedure for the
data communication node (DCN) of FIG. 2, which is imple-
mented in firmware executed by the DCN controller.

FIG. 14 is a flow chart for processing of the discrete gaming
device inputs, of FIG. 13.

FIG. 15 is a flow chart for the step of incrementing meter
counts associated with each gaming device of FIG. 14, which
is implemented in firmware executed by the DCN controller.

FIG. 16 is a flow chart for the step of processing the serial
interface between the gaming device and the data communi-
cation node of FIG. 13, which is implemented in firmware
executed by the DCN controller.

FIG. 17 is a flow chart for the step of processing the net-
work interface between the floor controller and the data com-
munication node of FIG. 13, which is implemented in firm-
ware executed by the DCN controller.

FIG. 18 is a flow chart for the step of processing the net-
work message of FIG. 17, which is implemented in firmware
executed by the DCN controller.

FIG. 19 is a flow chart for the step of processing the data
communication node request of FIG. 18, which is imple-
mented in firmware executed by the DCN controller.

FIG. 20 is a flow chart for the step of FIG. 13 of processing
the player tracking interface, which is implemented in firm-
ware executed by the DCN controller.

FIG. 21 is a flow chart for the step of processing a valid
inserted card of FIG. 20, which is implemented in firmware
executed by the DCN controller.

FIG. 22 is a flow chart for the step of processing player
tracking information of FIG. 21, which is implemented in
firmware executed by the DCN controller.

FIG. 23 is a flow chart for the power-on procedure for the
player tracking (PT) node of FIG. 2, which is implemented in
firmware executed by the PT controller.

FIG. 24 is a flow chart for the step of processing the DCN
interface of FIG. 23, which is implemented in firmware
executed by the PT controller.

FIG. 25 is a flow chart for the step of processing the DCN
message of FIG. 24, which is implemented in firmware
executed by the PT controller.
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FIG. 26 is a flow chart for the step of processing the card
reader bezel update of FIG. 23, which is implemented in
firmware executed by the PT controller.

FIG. 27 is a flow chart for the step of processing the card
reader of FIG. 23, which is implemented in firmware
executed by the PT controller.

FIG. 28 is a flow chart for the power-on floor controller
process, which is implemented in software executed by the
floor controller.

FIG. 29 is a flow chart for the message processing step of
FIG. 28, which is implemented in software executed by the
floor controller.

FIG. 30 is a flow chart for the message handling step of
FIG. 29, which is implemented in software executed by the
floor controller.

FIG. 31 is a flow chart for the step of assigning unique
machine addresses of FIG. 30, which is implemented in soft-
ware executed by the floor controller.

FIG. 32 is a flow chart for the system monitoring step of
FIG. 28, which is implemented in software executed by the
floor controller.

FIG. 33 is a flow chart for the event handling step of FIG.
32, which is implemented in software executed by the floor
controller.

FIG. 34 is a flow chart for bonus control, which is imple-
mented in software executed by the floor controller.
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C. FLOOR CONTROLLER

1. POWER UP PROCEDURE

2. MESSAGE PROCESSING

3. ASSIGNING GAMING DEVICE ADDRESSES
4. SYSTEM MONITORING

5. BONUS CONTROL

1. SYSTEM ORGANIZATION

A. SYSTEM OVERVIEW

A system for operating a plurality of gaming devices is
shown generally at 10 in FIG. 1. The system, hereinafter
described, monitors and reconfigures a plurality of gaming
devices or machines 12-16 and 22-26. The system includes
the following capabilities: remote reconfiguration, account-
ing data extraction, integrated player tracking, and cashless
play. Remote reconfiguration includes sending a reconfigu-
ration command from a host computer to one or more of the
gaming devices. The gaming devices, on receiving a recon-
figuration command, will reconfigure its jackpot payout
schedule in accordance with the reconfiguration command.

This reconfiguration, in the preferred embodiment, com-
prises activating a bonus payout schedule. This bonus payout
schedule is in addition to the normal pay table of the gaming
device. The bonus payout schedule provides for additional
bonus payouts in addition to the payouts specified by the
device’s normal pay table. The difference between the two is
important for regulatory reasons. The composition of the pay
table is subject to regulation by the various state gaming
commissions while the bonus payout schedule is not. The
preferred embodiment currently activates only the bonus pay-
out schedule responsive to the reconfiguration command,
while not altering the payout table. The invention, however, is
not limited to activating only the bonus payout schedule.
Other embodiments, which would be subject to regulatory
approval, could modify the device’s payout table. The pre-
ferred embodiment, however, does not.

The system, according to the invention, implements a vari-
ety of bonusing events through this reconfiguration process.
These bonusing events include: a multiple jackpot wherein
the gaming device reconfigures its payout to be a multiple of
its default payout schedule; a bonus jackpot wherein the
gaming device reconfigures its payout schedule to payout an
additional bonus amount when certain conditions are met;
and a progressive jackpot wherein two or more gaming
devices are combined in a progressive jackpot having a pro-
gressive jackpot payout schedule.

The system, according to the invention, also provides for
integrated player tracking and accounting data extraction.
Unlike prior art systems that use disparate systems for player
tracking and accounting data extraction, the system 10 pro-
vides for player tracking and accounting data extraction over
the same network. The player tracking, according to the
invention, allows the casino to run certain promotional
events. The integrated player tracking and accounting data
extraction also allows the system to support cashless play
wherein a credit is given to a player over the network.

The system 10 includes one or more floor controllers 18
and 28. Each floor controller supports up to a predetermined
maximum number of gaming devices. In the preferred
embodiment, each floor controller can support up to 1024
gaming devices. The preferred embodiment also supports up
to eight floor controllers. Thus, the system 10 can support up
to 8192 separate gaming devices.

The system supports a multiplicity of various gaming
devices. The gaming devices 12-16 and 2226 shown in FIG.
1 are the type having a pull handle for initiating a game, e.g.,
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slot machines. However, the invention is not limited to such
gaming devices. The gaming devices shown in FIG. 1 can also
be gaming tables or push button operated machines as well,
e.g. video poker. As will be described hereinafter, the system
supports any gaming device providing traditional discrete
connections, e.g.. coins-in, coins-out. etc., as well as those
having serial interfaces, as described below.

The floor controllers 18 and 28 are, in the preferred
embodiment. IBM-compatible personal computers. Each
floor controller is responsible for monitoring the activity level
of the corresponding gaming devices connected thereto and
issuing commands to the associated gaming devices to recon-
figure their payout schedules during certain bonusing events.
The floor controllers issue status requests to each of the indi-
vidual gaming devices to determine the activity level of each.
In the event the floor controller detects any activity, the floor
controller communicates that activity to a file server 32,
which is connected to the floor controllers via a high speed
network 38 connected therebetween.

In the preferred embodiment, the file server 32 includes a
high performance personal computer or work station having a
large hard disk capacity in order to store the gaming device
activity therein. In the preferred embodiment, the high speed
network 38 is a ten megabyte ethernet network. The system
10 also includes commercially available network software to
support the industry-standard ethernet network 38. An
example of such network software is Novell network software
sold by Novell of Provo, Utah. The file server 32 also includes
a database program by which reports can be generated using
the data stored on the file server. Such reports include, e.g.
area, model, denomination and summary reports. The data-
base software also allows a user to generate custom reports.
The database software is based on the industry-standard Para-
dox database language.

The system 10 also includes a pit terminal 34 which is also
connected to the ethernet network 38. The pit terminal 34 is
also a standard personal computer. in the preferred embodi-
ment, and can be used to monitor the gaming device activity
in the pit. This terminal 34 can also be used as a security
monitoring device to detect any unanticipated events like fills
or payouts.

The system 10 further includes any number of fill and
jackpot processing terminals 36. These terminals 36 are
placed in the cage and/or the change booth areas of the casino
for fill and hand-paid jackpot processing. When a fill is
required. a floor person goes to the nearest cashier’s booth
and states the gaming device number requiring a fill. The
booth attendant enters the number into the fill and jackpot
processing terminal 36 located in the cashier’s booth. The
terminal 36 then looks up the record associated with the
particular gaming device in the file server 32 to determine the
correct fill amount. The terminal 36 also calculates a theoreti-
cal hopper balance for the particular device based on the latest
meter information, as described further below. If the calcula-
tion shows a significant hopper balance, a warning is given on
the computer screen from which security can then be alerted.

A fill and jackpot processing terminal 36 prints a fill ticket
upon demand. If the calculated hopper balance was nearly
zero, the terminal 36 cause the words “computer verified” to
be printed on the ticket in place of a supervisor’s signature. In
the event that the calculated hopper balance was not near zero,
an extra signature is required to complete the fill transaction.
The system follows a similar procedure for processing hand-
paid jackpots.

A dispatch station (not shown) can also be included in the
system. The dispatch station allows the casino to monitor
activity on the gaming devices and “run the casino” from one
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location. The dispatch station allows the dispatcher to moni-
tor customer service, maintenance, and security events and
direct other casino personnel to handle these situations appro-
priately. For example. during hopper empties (fills) and jack-
pot events, as indicated by the dispatcher station, the dis-
patcher could radio down to the floor to have someone verify
the event. The dispatcher station can also indicate when a
machine door is opened without a technician card inserted,
for example, in which case the dispatcher could take the
appropriate course of action.

The above-described system 10 is but one embodiment of
the system according to the invention. The system tasks can
be allocated in a variety of ways amongst the system comput-
ers including floor controllers 18 and 28, file server 32, pit
terminal 34 and fill and jackpot terminals 36. In some cases,
the pit terminal 34 and fill and jackpot terminals 36 can even
be eliminated and their tasks allocated to the floor controller
or file server. In fact, because the file server 32 is essentially
a virtual hard disk for the floor controllers 18 and 32, the floor
controllers and the file server can be considered a single host
computer for the system 10.

B. DATA COMMUNICATION NODE

1. OVERVIEW

In order to communicate with the floor controller, each
gaming device includes therein an electronic module 40, as
shown in FIG. 2. This module 40 can be inserted into a variety
of pre-existing gaming devices. The module allows the host
computer to uniquely identify the gaming device on the net-
work, including the device type. The module 40 includes two
main subcomponents: a data communication node 42 and a
player tracking module 44. The data communication node 42
keeps track of the coins-in, coins-out, coins to drop, games
played, jackpot occurrences and other related functions ofthe
associated gaming device. The player tracking module 44
keeps track of the player that is playing the associated gaming
device. Together, the data communication node 42 and the
player tracking module 44 allow the floor controller con-
nected to the associated gaming device to monitor and control
the activity of the gaming device. The system hereinafter
described in detail includes the following capabilities: slot
accounting, player tracking, bonus jackpots and cashless
play.

2. CONTROLLER AND MEMORY

The data communication node (DCN) 42 includes a data
communication node controller 46. which in the preferred
embodiment is an HD6473258P10 controller manufactured
by Hitachi of Tokyo, Japan. The DCN 42 is coupled to the
player tracking controller 44 through bus interface logic 45.
The bus interface logic 45 is conventional interface logic
including, for example, transceivers, as is known in the art of
digital design.

A memory 48 is connected to the DCN controller 46. The
memory includes program memory for storing program
instructions for the DCN controller 46. In the preferred
embodiment, this program memory includes a nonvolatile
read-only memory (ROM). However, this program memory
could also be flash or “battery” backed RAM in order for the
program memory to be updated by the floor controller. In the
event flash or “battery” back RAM is used the floor controller
would download the updated program to the DCN controller
and the DCN controller would overwrite the program
memory with the downloaded program.

The memory 48 also includes system memory, e.g., static
random-access memory (SRAM) for storing the gaming
device information. This gaming device information includes
at least the following meters: coins-in, coins-out, coins to
drop, games played, jackpot occurrences. A separate meter
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counter is kept in memory 48 for each of these values. To
increase reliability of the data, in the preferred embodiment,
a redundant set of these counters is kept in a physically
separate memory device within memory 48. Moreover, the
memory devices storing these counters are nonvolatile so that
in the event of a power failure the counts will be retained. The
nonvolatile memories can either be battery-backed SRAM or
electrically erasable programmable read-only memory (EE-
PROM). Although memory 48 is shown external to DCN
controller 46, much if not all of the memory 48 can be
included in the DCN controller 46.

3. NETWORK INTERFACE

The data communication node 42 also includes a network
interface 49 for connecting the data communication node 42
to the associated floor controller. The network interface is
coupled to the floor controller through a personality board
202, described below.

A more detailed drawing of network interface 49 is shown
in FIG. 3. In FIG. 3, the DCN controller 46 receives data from
the floor controller over conductor 52 which is optically iso-
lated from a connector 51 by optical isolator circuit 54. The
DCN controller 46 transmits data to the floor controller over
conductor 56, which is optically isolated from the connector
51 by optical isolator circuit 58. Each of the opto-isolator
circuits 54 and 58 include an opto-coupler as are known in the
art. A bus 222 (FIG. 2) is connected between the network
interface 49 and the personality board 202.

4. SERIAL MACHINE INTERFACE

Referring to FIG. 2, the data communication node includes
a serial machine interface 60. The serial machine interface 60
allows the data communication node 42 to communicate with
the associated gaming device advance serial interface as con-
trasted with the discrete interface, to be described further
hereinafter. A bus 224 (FIG. 2) connects the serial machine
interface 60 to the associated gaming device at connector 62.
The serial interface, in the preferred embodiment, is a stan-
dard RS232 three wire interface.

Referring to FIG. 3, the DCN controller 46 receives data
from the gaming device over conductor 64 which is con-
nected between the DCN controller 46 and a differential to
single-ended converter 66. The DCN controller 46 transmits
data to the gaming device over conductor 68 connected
between the DCN controller 46 and the converter 66. The
converter 66 converts the differential inputs of the serial inter-
face 62 to a single-ended output which is transmitted over
conductor 64 to the DCN controller 46. The converter 66 also
converts the single-ended input received from the DCN con-
troller 46 to a differential output signal and transmits that to
the serial interface 62. The serial machine interface is the
means by which the DCN controller communicates certain
reconfiguration data, referred to as reconfiguration com-
mands, to the machine. These reconfiguration commands
cause the machines to activate a bonus payout table to allow
the machine to append bonus payments to their standard
jackpot payouts, as specified by their payout table, during
certain bonus activities.

5. SERIAL DISPLAY INTERFACE

The data communication node 42 further includes a serial
display interface 70 illustrated in more detail in FIG. 3. The
serial display interface 70 includes logic coupled between the
DCN controller 46 and an expansion connector 71. The
expansion connector 71 allows the DCN controller 46 to
communicate with an expansion device connected thereto.

6. DISCRETE MACHINE INTERFACE

The data communication node 42 also includes a discrete
machine interface 72, which is shown in detail in FIG. 4. The
discrete machine interface 72 includes a plurality of opto-
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couplers 78 coupled between the discrete outputs from the
gaming device or machine and the DCN controller 46. The
discrete outputs of the machine are received at terminals
74A-74] of a connector 74 via a cable (not shown) connected
between the machine and the connector 74. The discrete
outputs are coupled to corresponding inputs 76A—76J via
opto-couplers 78. The discrete outputs from the machine
include: an EXTRA signal, a POWER signal, a COIN IN
signal, a COIN OUT signal, a COIN DROP signal, a JACK-
POT signal, a HANDLE signal, a TILT signal, a SLOT
DOOR signal, and a DROP DOOR signal. Each of these
signals correspond to a known event in the machine. For
example, when a coin is dropped in the machine a COIN IN
signal appears on terminal 74C. This COIN IN signal is then
transmitted to the DCN controller 46 on line 76C via the
associated opto-coupler.

All of the signal lines 76 A-76] include a pullup resistor
and a pulldown capacitor, which combined form an RC net-
work on the associated line. The resistors are, in the preferred
embodiment, in the form of a resistor pack 80 and the capaci-
tors are individual discrete capacitors 82. Alternatively, the
capacitors can be removed for high-speed signals.

7. MACHINE CONFIGURATION CIRCUIT

The data communication node 42, as shown in FIGS. 2 and
3, further includes a machine configuration circuit 84. In the
preferred embodiment, as shown in FIG. 3, the machine con-
figuration circuit 84 includes a parallel to serial converter 86,
which includes eight parallel inputs IN, a serial input SIN, a
clock input CLK, a strobe input STB, and a serial output
SOUT. The parallel inputs IN are connected to a personality
board, as described hereinafter, to receive a unique machine
configuration number therefrom, which uniquely identifies
the type of machine that the data communication node is
connected to. In the preferred embodiment, the machine iden-
tification number is comprised of six bits. Therefore, the two
remaining parallel inputs can be used to provide additional
inputs, such as additional discrete machine inputs, to the
DCN controller 46.

The machine configuration number presented on the par-
allel inputs of the parallel to serial converter 86 is latched
therein responsive to a strobe signal received at the strobe
STB input. A strobe input is generated by the DCN controller
46 on conductor 90 which is coupled to the strobe STB input.
The parallel data is clocked out of the converter 86 to the DCN
controller 46 on conductor 88 and connected between the
serial output SOUT of the converter 86 and an input of the
DCN controller 46 responsive to a clock signal received on
the clock input CLK of the converter 86. The clock signal is
generated by the DCN controller 46 and is transmitted to the
converter 86 via conductor 92 which is coupled between an
output of the DCN controller 46 and the clock input CLK of
the converter 86.

The converter 86 also includes a serial input SIN forreceiv-
ing serial input data. The serial input SIN is coupled to an
expansion terminal 94C of expansion connector 94. Conduc-
tors 90 and 92 are also coupled to the expansion terminal 94
to provide the clock and strobe signals thereto. The expansion
terminal 94 therefore provides the means for the DCN con-
troller 46 to access additional serial information through the
parallel to serial converter 86. In the preferred embodiment,
the parallel to serial converter 86 is part number 4021 manu-
factured by Toshiba Corporation of Tokyo, Japan.

C. PLAYER TRACKING MODULE

1. OVERVIEW

Referring again to FIG. 2, the module 40 coupled to each of
the gaming devices includes a player tracking module 44. The
player tracking (PT) module 44 includes a player tracking
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controller 98, a card reader 100, a serial display driver 101, a
display 102, and expansion interfaces 104 and 106. The
player tracking controller 98 communicates with the data
communication node controller 46 through bus interface
logic 110. The DCN controller 46 and PT controller 98 main-
tain a master-slave relationship, respectively. Therefore, all
communication is initiated by the DCN controller 46. The bus
interface logic is conventional logic and its design is well-
known in the art of digital electronics.

In the preferred embodiment, the player tracking module
44, with the exception of the card reader 100 and the display
102, resides on a single printed circuit board, while the data
communication node 42 resides on a separate printed circuit
board. The player tracking module 44 and the data commu-
nication node 42 are then connected by a cable 111 such as a
ribbon cable.

2. SERIAL DISPLAY CIRCUIT

A more detailed drawing of the player tracking module 44
is shown in FIG. 5. In FIG. 5, the serial display circuit 101
includes a transistor Q1 and a resistor R1 connected to the
base thereof. A conductor 112 is connected between the PT
controller 98 and the resistor R1 to provide a drive signal to
transistor Q1. The drive signal causes transistor Q1 to conduct
a current and thereby drive a display connected to the collec-
tor of Q1 at a terminal 114 of a connector 115. In the preferred
embodiment, the terminal 114 is connectable to a small
vacuum florescent display to provide serial display data
thereto.

3. SERIAL EXPANSION PORTS

The player tracking module 44 also includes two serial
expansion ports 104 and 106. Each of the expansion ports 104
and 106 includes a differential to single-ended converter 116
and 118, respectively. In the preferred embodiment, these
converters 116 and 118 are part number LTC490 manufac-
tured by Linear Technology Corporation of Milpitas, Calif.
The PT controller 98 communicates with each converter via
two single-ended, serial signal lines: an input signal line and
an output signal line. The converters convert the single ended
signals appearing on these lines to differential signals. The
differential signals, however, can be used as single-ended
signals as is known in the art. The first expansion port 104
interfaces the player tracking node 44 with a large vacuum
florescent display 102 (FIG. 5) used to display player tracking
messages, as described further below. The display is con-
nected to the connecter 115, in the preferred embodiment, by
a cable 103. The other expansion ports 106 provides the
player tracking module with future expansion capabilities to
support additional features.

4. CARD READER

Referring now to FIGS. 6 and 7, the card reader 100 will
now be described. FIG. 6 shows the electrical schematic for
the card reader while FIG. 7 shows the mechanical drawing
thereof. In FIG. 7A, an exploded view of the card reader is
shown. The card reader includes a plastic bezel 116 having a
card reader opening 118 formed therealong for receiving a
card 120 therein. The bezel 116 includes guide rails 122 and
124 disposed at opposite, respective lateral ends of the open-
ing 118. The guide rails 122 and 124 have stops 126 and 128.
respectively. The guide rails 122 and 124 guide the card 120
through the opening 118 until an end of the card 120 contacts
stops 126 and 128. The card is shown fully inserted in FIGS.
7B and 7C with the end of the card 120 abutting the stops 126,
128.

The card reader also includes a printed circuit board 130
having a longitudinal opening to allow the guide rails 122 and
124 to be inserted therein in order to allow the printed circuit
board 130 to be pushed up flush against a mounting plate 132
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of the bezel 116, as shown in FIGS. 7B and 7C. Mounted on
one side of the printed circuit board 130 is an array of pho-
todiodes 134 and an array of photodetectors 136. The photo-
diodes 134 are mounted on the printed circuit board along one
side of the opening in the printed circuit board, while the
photo detectors 136 are mounted on the printed circuit board
along an opposite side of the opening. The photodiodes and
the photodetectors are vertically aligned in a one-to-one rela-
tionship, i.e., one photodiode for each photodetector. In the
preferred embodiment, the array of photodiodes includes
eight individual diodes spaced equidistance along the open-
ing in the printed circuit board 130. The photodiodes 134 are
mounted along the opening in the printed circuit board 130 so
as to align with separate rows of openings in the card 120, as
described further below. The card reader also includes
optional light masks 138 and 140. The light mask 138 is
associated with the array of photodiodes 134 and has a plu-
rality of openings therein, each opening corresponding to an
individual photodiode in the array 134. Similarly, light mask
140 is associated with the array of photodetectors 136 and
also has one opening for each of the photodetectors. The light
mask 138 is mounted on the printed circuit board 130 beneath
the array of photodiodes 134 along the opening in the printed
circuit board 130. The light mask 138 is aligned with the
photodetectors 134 so that the openings in the light mask 138
are directly beneath a corresponding photodiode in the array.
The light mask 138 minimizes the amount of light emitted by
a photodiode that can be detected by a photodetector other
than the corresponding photodetector. The light mask 140 is
mounted on top of the photodetector array 136 so that the
openings therein align with the individual photodetectors.
The light mask 140 further eliminates extraneous light from
the photodiodes as well as extraneous ambient light.

Also mounted on the printed circuit board 130 are a plu-
rality of light-emitting diodes 142, as shown in FIG. 7C in
broken line. The light-emitting diodes are mounted on a side
of the printed circuit board opposite the side on which the
photodiodes and photodetectors are mounted on. The light-
emitting diodes 142 are mounted around the perimeter of the
opening in the printed circuit board 130 and are received in a
recessed portion 144 of the bezel 116. The light-emitting
diodes 142 comprise a means for providing visual feedback to
a user inserting a card 120 into the bezel 116, as described
further