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1
TELEVISION GAME APPARATUS

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

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a television game set with which
anyone can play various games by changing game car-
tridges.

2. Description of the Prior Art

Television game sets with which anyone can play various
games by changing game cartridges are classified into two
types: one displaying the progress of a game on the screen
of a television receiver and the other displaying the progress
of a game on a built-in display screen.

The first type of television game set in which the progress
of a game is displayed on the screen of a television receiver,
although the quality of display is superior, has the disad-
vantage that one cannot enjoy a game anywhere, except in
a room where a television receiver is held.

On the other hand, the second type of television game set
in which the progress of a game is displayed on a built-in
display screen, although it is portable so that one can play a
game anywhere, has the disadvantage that the quality of
display is inferior.

Therefore, in view of superior display quality. most of the
conventional television game sets were made to utilize the
screen of a television receiver.

In recent years, liquid crystal technology has progressed,
so that the quality of a display screen usable in portable
television game sets was enhanced, a color display screen
also became usable, and the use of such screens has been put
into practice. Thus, it is proposed to operate a television
game set having a high-quality display screen as a portable
television receiver when no television game is played.

To realize such proposal or display of a television broad-
casting program on the display screen of a television game
set, a large number of signal lines are required, and inde-
pendently of a small-size connector for game signals, a
portable television game set must be equipped with a
large-size connector to receive television broadcasting sig-

nals.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
television game set capable of handling television
broadcasting, as well as television games, without the need
for a large-size connector.

To accomplish the foregoing object, the present invention
provides a television game set which comprises an operation
button or control used to operate a game, a gamne control
section for controlling the game, a display section for
displaying the progress of the game, and a connector to
which either a game cartridge storing a game program
therein or a tuner cartridge for receiving television broad-
casting is coupled, and is characterized in that at least one
terminal of the connector is used to handle a cartridge
changeover signal, and the other terminals of the connector
are changed in function on the basis of the cartridge
changeover signal received on the one terminal as to handle
either game signals or tuner signals.

As will be appreciated, according to the present invention,
the type of the cartridge loaded is determined on the basis of
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the changeover signal, and the terminals of the connector are
changed in function correspondingly; therefore. the recep-
tion of the television broadcasting through the tuner car-
tridge can be attained by the use of one conmector whose
number of terminals is limited to that necessary for the game
cartridge, that is, there is no need for any large-size con-
nector,

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing an embodiment of
a television game set according to the present invention;

FIG. 2 is a top view of the television game set;
FIG. 3 is a back view of the television game set;

FIG. 4 is a view showing a game cartridge before being
loaded into the television game set;

FIGS. 5(a) and 5(b) are views showing a tuner cartridge
loaded in the television game set;

FIG. 6 is a block diagram of the television game set;
FIG. 7 is a block diagram of the game cartridge; and
FIG. 8 is a block diagram of the tuner cartridge.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The external appearance of an embodiment of a television
game set according to the present invention will be

described with reference to FIGS. 1 through 5.

FIG. 1 is a perspective view of a television game set. The
television game set 10 has a color liquid crystal display
panel 12 serving as a display section which is provided in a
central portion of the front face. Provided on the right side
of the liquid crystal display panel 12 are a pause button 14
used to halt game and “1” and “2” buttons 16 and 18 used
to control game play, these serving as operation buttons.

Provided on the left side of the liquid crystal display panel
12 are a “cross™ control button 20 used also to control game

play which serves as an operation button and a speaker 22
for generating a game sound.

FIG. 2 is a side view of the television game set in which
a game cartridge is loaded, and FIG. 3 is a back view.

Provided in an upper left-hand portion of the television
game set 10 are a power switch 24 used to turn on/off source
power and a power jack 26 for accepting a d.c. adapter.
Provided in an upper right-hand portion of the television
game set 10 are a communication connector 28 for trans-
mission of data in relation to the outside, a headphone jack
30 for connection with a headphone from which the game
sound is heard, and a sound controller 32 used to regulate the
game sound.

Provided in the back face of the television game set 10 are
two battery boxes 34 spaced laterally for accommodating
power batteries (not shown). A game cartridge 100 is loaded
in a central portion of the back face of the television game
set 10.

As shown in FIG. 4. the game cartridge 100 is made
rectangular so as to be completely stored in a recess 36
formed in a central portion of the back face of the television

game set 10, and has a connector 102 provided in a lower
portion thereof. When the game cartridge 100 is loaded, the
connector 102 is connected to a connector 38 provided in the
recess 36 of the television game set 10.

FIG. § shows a tuner cartridge 200 loaded in the television
game set 10, in which (a) is a front view and (b) is a side
view.

The tuner cartridge 200 is shaped such that its head
portion projects from the television game set 10 in the
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loaded state. Arranged above the liquid crystal display panel
12 of the television game set 10 is a TV broadcasting
channel display section 202. Provided above the TV broad-
casting channel display section 202 is a VHF/UHF
changeover switch 204 used to choose VHF or UHF, and
provided on the right side of the switch 204 is a tuning
controller 206 used to perform TV broadcasting tuning. A
rod antenna 208 for receiving TV broadcasting is attached to
an upper portion of the tuner cartridge 200.

The television game set 10, game cartridge 100. and tuner
cartridge 200 will be described in greater detail with refer-
ence to the block diagrams of FIGS. 6 through 8.

As shown in FIG. 6, the television game set 10 comprises
a CPU 40 for controlling the whole system and a scratch
RAM 42 in which a variety of data is written by the CPU 40
as needs demand. There are further provided a VDP (video
display processor) 44 for generating a video signal for a
television game and a video RAM 46 in which data neces-
sary for generation of the video signal is stored. There is
further provided a control circuit 48 made of a standard cell
array which is designed for exclusive use [int he] in the
television game set 10.

A power circuit 5@ is provided to supply source power to
the CPU 40, scratch RAM 42, VDP 44, video RAM 46, and
control circuit 48.

A display signal for liquid crystal driving is delivered
from the control circuit 48 to the liquid crystal display panel
12. The liquid crystal display panel 12 is supplied with
power from an independent power circuit S2.

A sound signal becoming a sound output is delivered from
the control circuit 48 to a sound amplifier circuit 54. This
sound amplifier circuit 54 is connected to the speaker 22 and
the headphone jack 30.

To control the progress of a television game, the pause
button 14, “1” 16. *2” button 18, and “cross” control button
20 are connected to the control circuit 48. To transmit data
in relation to the outside, the control circuit 48 is connected
further to the communication connector 28,

The connector 38 for connection with the cartridge has,
for example, 45 pins. The connector 38 receives and delivers
such signals as a power signal PW from the power circuit 50,
an address or display signal. a control signal, a data or
display signal, a changeover signal TV, and a sound signal.

The address or display signal is received by or delivered
from the CPU 40. scratch RAM 42, VDP 44, and control
circuit 48. The control signal is received by or delivered
from the CPU 40. scratch RAM 42, VDP 44, and control
circuit 48, The data or display signal is received by or
delivered from the CPU 40, scratch RAM 42, VDP 44, and
control circuit 48. The changeover signal TV is received by
the control circuit 48. The sound signal is received by the
sound amplifier circuit 54. [as] As shown in FIG. 7, the game
cartridge 100 comprises a gate array 104 and a ROM 106 1n
which a game program is stored, a RAM 108 in which a
variety of data is written as a game demands, and a sound
circuit 110 for generating the sound signal on the basis of
sound data stored in the ROM 106.

The connector 102 has 45 pins similarly to the connector
38 of the television game set 10. The connector 102 receives
and delivers such signals as the power signal PW, address
signal, data signal, control signal, sound signal, and

changeover signal TV.

The power signal PW is received by the gate array 104,
ROM 106. RAM 108, and sound circuit 110, and power is
supplied from the outside through the connector 102. The

10

15

20

25

30

35

45

50

35

65

4

address signal is received by the gate array 104, ROM 106,
RAM 108, and sound circuit 110. The data signal is received
by or delivered from the gate array 104, ROM 106, RAM
108, and sound circuit 110. The sound signal is delivered

from the sound circuit 110. As the changeover signal TV, a
+5 V signal is delivered through the connector 102 to the
television game set 190.

As shown in FIG. 8, the tuner cartridge 200 comprises a
TV broadcasting receiving circuit 210 for receiving and
amplifying a TV broadcasting signal. a demodulator circuit
212 for demodulating the TV broadcasting signal received.
and a display-signal generating circuit 214 for generating the
display signal being applied to the liquid crystal display
panel 12.

A connector 216 provided in the tuner cartridge 200 has
45 pins similarly to the connector 38 of the television game
set 10. The connector 216 receives and delivers such signals
as the power signal PW, display signal, sound signal, and
changeover signal TV.

The power signal PW is received by the TV broadcasting
receiving circuit 210, demodulator circuit 212, and display-
signal generating circuit 214, and power is supplied from the
outside through the connector 216. The display signal is
delivered from the display-signal generating circuit 214. The
sound signal is delivered from the demodulator circuit 212.
As the changeover signal TV, a 0 V signal is delivered
through the connector 216 to the television game set 10.

The TV broadcasting signal received by the rod antenna
208 is received and amplified by the TV broadcasting
receiving circuit 210 and then delivered to the demodulator

circuit 212. The demodulator circuit 212 demodulates the
TV broadcasting signal of a channel selected by the tuning
controller 206 on the basis of a frequency band chosen by

the VHF/UHF changeover switch 204, and delivers atRGB”

picture signal and a sound signal. The picture signal is
converted by the display-signal generating circuit 214 into a
display signal which can be applied directly to the liquid
crystal display panel 12 of the television game set 10. The
sound signal is delivered through the connector 216 to the
outside.

The operation of the television game set 10 when the
cartridge is loaded thereinto will be described.

Both the connector 102 of the game cartridge 100 and the
connector 216 of the tuner cartridge 200 are made mechani-
cally fitable to the connector 38 of the television game set

10; thus, either type of cartridge can be loaded into the
television game set 10. However, since the television game
set 10 is designed inherently for the purpose of enjoyment of
the television game, the number of pins of the connector 38
is limited to that of signal lines necessary for the game
cartridge 100.

To solve the problems of limitation in the number of pins,
in the embodiment, the changeover signal from the cartridge
loaded is used to determine the type of cartridge;
consequently, the terminals of the connector 38 are changed
in function on the basis of the type of the cartridge loaded.
Specifically, the game cartridge 100 delivers +5 V as the
changeover signal TV, whereas the tuner cartridge 200
delivers 0 V as the changeover signal TV. The control circuit
48 of the television game set 10 determines the type of the
cartridge loaded on the basis of the changeover signal TV
received through the connector 38 which is either O V or 5
V.
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When the game cartridge 100 is loaded into the television
game set 10, the changeover signal TV of 5 V is applied
through the connector 102 and 38 to the control circuit 48 of
the television game set 10. The control circuit 48 determines
on the basis of the changeover signal TV that the cartridge
just loaded is the game cartridge 100; as a result, the CPU
40 is actuated as to perform television game playing in
conjunction with the television game set 10, the terminals of
the connector 38 are changed in function as to handle game
signals, the game signals arc transmitted between the tele-
vision game set 10 and the game cartridge 108 through the
connectors 38 and 102, and thus, the television game is
played. The picture of the television game is displayed on
the liquid crystal display panel 12, and the sound of the
television game is emitted from the speaker 22.

When the tuner cartridge 200 is loaded into the television
game set 10, the changeover signal TV of 0 V is applied
through the connectors 102 and 38 to the control circuit 48
of the television game set 10. The control circuit 48 deter-
mines on the basis of the changover signal TV that the
cartridge just loaded is the tuner cartridge 200; as a result,

the CPU 40 is put in the reset state, and the terminals of the
connector 38 are changed in function as to handle television

broadcasting signals so that the television broadcasting can
be received.

In the embodiment, “Z80” (made by Toshiba Co.) is used
as the CPU 40. The “Z80” is reset upon receipt of three clock
pulses while it is receiving a reset signal. By putting the CPU
40 in the reset state, the signal lines used for transmission of
the address and data signals are used for transmission of the
display signal during television game playing. When it is
determined that the cartridge just loaded is the tuner car-
tridge 200, the control circuit 48 delivers three of more (e.g.

seven) clock pulses together with the reset signal to the CPU
40

After the CPU 440 is reset, the terminals of the connector
38 are changed in function as to handle the television
broadcasting signals, and the display signal from the tuner
cartridge 200 is received through the connectors 38 and 102.
The control circuit 48 delivers the display signal received in
place of the address and data signals to the liquid crystal
display panel 12, so that the television broadcasting picture
is displayed. The sound signal of the television broadcasting
is delivered from the tuner cartridge 200 through the con-
nectors 38 and 102 and amplified by the sound amplifier
circuit 54, so that it is emitted from the speaker 22.

As described above, in the embodiment, the type of the
cartridge loaded is determined on the basis of the
changeover signal, and the terminals of the connector are
changed in function correspondingly; therefore, the recep-
tion of the television broadcasting through the tuner car-
tridge can be attained by the use of one connector whose
number of terminals is limited to that necessary for the game
cartridge, that is, there is no need for any large-size con-
nector.,

The present invention should not be limited to the fore-
going embodiment and may be modified to some extent.

For example, although the embodiment uses “Z80” as the
CPU which is reset in a given manner such that some signal
lines are released, a different product may be used as the
CPU which is reset in a designated manner such that some
signal lines are released.
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As described above, the present invention makes it pos-
sible not only to play the television game but also to receive
the television broadcasting without the need for a large-size
connector.

What is claimed is:

1. In a video game system having a housing, a display
screen, means for driving the display screen, operator
controls, a game cartridge. and a connector port for receiv-
ing the game cartridge, the improvement comprising:

a tuner cartridge for inputting television broadcasting
signals to the means for driving the display screen. the
connector port clectronically connecting either the
tuner cartridge for providing a function of having the
display screen of the video system provide a television
broadcast image or the game cartridge for playing a
stored game on the display screen.

2. The invention or claim 1 wherein the tuner cartridge

includes an antenna for receiving broadcast television sig-

nals.
3. The invention of claim 2 wherein the tuner cartridge

includes a broadcast channel display for permitting the
operator to select a frequency channel.

4. A combination video game system and television
receiver system having a housing with a display screen
capable of providing game play images from game
cartridges, means for driving the display screen to provide
images, and operator controls on the housing for controlling
images on the display screen, comprising:

a connector port for providing electrical connections to

game cartridges on the housing, and

a television tuner cartridge for inputting television broad-
casting signals to the means for driving the display
screen, the connector port electrically connecting one
of the television tuner cartridges for providing a func-
tion of having the display screen provide a television
broadcast image and a game cartridge for playing a
stored game on the display screen.

5. The invention of claim 4 wherein the television tuner
cartridge includes an antenna for receiving broadcast tele-
vision signals.

6. The invention of claim § wherein the television tuner
cartridge includes operator tuning controls for controiling
the broadcast of television signals.

7. The invention of claim 6 wherein the television tuner
cartridge includes broadcast channel display for permitting
the operator to select a frequency channel.

8. The invention of claim 4 wherein the television tuner

cartridge includes broadcast channel display for permitting
the operator to select a frequency channel.
9. The invention of claim 4 wherein the means for driving

the display screen includes a computer circuit.
10. The invention of claim 4 wherein the connector port

includes a plurality of terminal pins and means for changing
the function of the terminal pins depending on whether a
game cartridge or a television tuner cartridge are inserted.

11. A combination video game system and television
receiver system, comprising:

a housing member;

a display screen on the housing member;

at least one game cartridge storing a game;

means for driving the display screen in accordance with
the stored game including operator controls;

a television tuner cartridge for inputting television broad-
casting signals to the display screen, and

a connector port on the housing member for removably
making an electrical connection with one of the game
cartridge and television tuner cartridge.
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12. A hand-held video system capable of providing game
play and display of television broadcasting signals. com-
prising:

a housing member dimensionally sized to beheld in an

operator’s hands for game play;

a display screen on the housing member;
at least one game cartridge storing a game;

a television tuner cartridge for inputting television broad-
casting signals to the display screen, the game cartridge
and television tuner cartridge being removably
mounted on the housing member, and

a connector port on the housing member for removably
making an electrical connection with one of the game
cartridge and television tuner cartridge.

13. The invention of claim 12 wherein the connector port
has a plurality of terminal pins for mutually engaging with
respectively the game cartridge and television tuner car-
tridge when inserted in the port and means for changing the
function of the terminal pins depending on whether a game
cartridge or a television tuner cartridge are inserted.

14. The invention of claim 13 wherein the television tuner
cartridge includes an antenna for receiving broadcast tele-
vision signals.

15. The invention of claim 14 wherein the television tuner
cartridge includes operator tuning controls for controlling
the broadcast of television signals.

16. The invention of claim 15 wherein the television tuner
cartridge includes a broadcast channel display for permitting
the operator to select a frequency channel.

17. A hand-held video system capable of providing game
play and display of television broadcasting signals, com-
prising.

a housing member dimensionally sized to be held in an

operator’s hands for game play;

a display screen on said housing member;

a connector port on said housing member for removably
making an electrical connection with one of a game
cartridge and a television tuner cartridge, said con-
nector port comprising terminals for receiving game
programs from the game cartridge and terminals for

10

15

20

25

30

35

8

receiving television display and sound signals from the
television tuner cartridge;

game controlling means for controlling the progress of the
game when the game cartridge is connected to said
connector port,

display controlling means for displaying the progress of
the game on said display screen when the game car-
tridge is connected and for displaying television sig-
nals on said display screen when the television tuner
cartridge is connected to said connector port;

means for determining whether a game cartridge or a
television tuner cartridge is connected to the connector

port; and

means for driving the display controlling means in

response to the means for determining.

18. A television tuner cartridge for use in a hand-held
video system capable of providing game play and display of
television broadcasting signals, said hand-held video system
comprising a housing membey, a display screen on said
housing member, a game control on said housing member

for operating a game, a connector port on said housing

member for removably making an electrical connection with
a game cartridge and for receiving game programs from
said game cartridge, game controlling means for controlling
the progress of the game, and display controlling means for
displaving the progress of the game on said display screen,
comprising:
a connector on the tuner cartridge removably and elec-
trically fintable to said connector port,
means for supplying television display and sound signals
through said connector; and
means for supplying a changeover signal to said video
system when said connector is inserted in said connec-
tor port so as to change the function of said video
system to a mode in which television display and sound
signals are supplied from said tuner cartridge and said
display controlling means is enabled to display televi-
sion signals on said display screen.
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