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(57) Abstract

In a home video game computer (13) such as the Atari VCS, VIC-20, or Atari 5200, for example, which use plug-
gable game cartridges (15) to determine what game can be played, information generated as the result of a game playing
session can not be carried forward to a next game playing session. According to the present invention a small solid state
memory module or key (17) can be plugged into the home video game computer (13) in place of a control paddle or joys-
tick (59, 63) for storing a variety of information. The key (17) includes a nonvolatile, electrically erasable programmable
memory chip (71). The game cartridge (15) determines the particular game that can be played and the type of information
that can be stored in the transportable key (17). One example of the type of information that can be stored in the key (17) is
high score information. The key (17) would contain a record of the highest score achieved by a particular player for a par-

ticular game.
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TRANSPORTABLE éEAD/WRITB STORAGE SYSTEH .
FOR HOME VIDEO GAME COMPUTER

BACKGROUND OF THE INVENTION

1., Field of the Invention

The present jnvention relates generally to
and more particularly

improvements in computer systems,
pertains to new and improved television connectable

video game computers wherein .a cartridge insert deter-

mines the game to be éiayéd;?{

2. Description of the Prior Art

Present television connectable video game

computers‘such as the Atari 2600, the VIC-20 or the

Atari 5200 are designed so that when the unit is turned

off,:all memory contents are destroyed. Each game must

be played from the very beginning at.every session.

These video game. computers do not utilize a memory which

can provide for permanent storage of information.
Higher priced computers which have mass storage capac<
pbility such as, for example, cassette tape or floppy
disk, are able to store information on the tape or disk
and carry it fo;ward_to the next game playing session.
None of these systems, however, utilize or
even contemplate the utilization of a solid state,
external, modulaf plug attached memory which requires no

costly drive or transport mechanism.
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1 SUMMARY OF THE INVENTION

2 . A plug-connectable module for a television

3 connectable video game computer containing a nonvolatile

4 read/write memory is used to store and, if desired,

5 .transport certain information from one game to the next.

6 The game cartridge determines what information can be

7 stored in the moduie which may be connected to a control

8 input socket of the videb game computer. The game car-=

g tridge program determines whether the key is connected
10 to the video game'computer. 1f it is, then that part of

11 the game cartridge program which is designed to take

12 advantage of the read/write memory in the module is

13 enabled. One example of such a program is the determina-

14 tion of whether the previous high score for the particu-
15 lar game cartridge stored in the module has been bested,
16 and the storage of the new high score in the module
17 memory. S 'f5*"'§5.
1 o
19 -~ BRIEF DESCRIPTION OF THE DRAWINGS
20 The objects and many of the attendant advan-
91 tages of this invention will be readily appreciated as
29 the same becomes better understood by reference to the
23 following detailed descriétion when considered in
24 conjunction with the accompanying drawings. in which like
25 reference numerals designate like parts throughout the
26 figures thereof, and wherein:.
27 Figure 1 is a perspective view showing the
28 video game computer system with the external memory

29 module attached.
30 Pigure 2 is a block diagram i{llustration of ‘
31 the video game computer system and its interface with ]
32 the game cartridge, the external manually manipulatable ’
33 controls and the external memory module.
%
35 .
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Figure 3 is a block diagram showing the

structural interrelationship between the external memory

module and the game cartridge.
Figure 4 is a block diagram of the I.C. memory

structure utilizeéd in the memory module.
Figure 5 is a block diagram of the I.C.
input/output structure utilized in the video game

computer. ; .
Figure 6 is a flow chart illustrating an

example of how the memory module could be utilized to
store information transportable from one game to the

next.
Figure 7 is a flow chart showing how the

external memory module is read pursuant to program codes

stored in the game cartridge. _
Figure 8 is a flow chart illustrating how the

external memory module is erased under command of pro-

gram code stored in the game cartridge. _
Figure 9 is a flow chart showing how the

external memory module is written into under program

code stored in the game cartridge.

DESCRIPTION OF THE PREFERRED EMBODIMENT
Figure 1, which illustrates the preferred
embodiment 11 for a transportable read/write storage

system for video game computers, shows a game compu=
ter 13 such as an Atari 2600, a VICc-20 or Atari 5200,
for example. This computer-t&pically has a slot 14 for
receiving a game cartridge 15 as well as at least a pair
of connectors 19 and 22 for receiving input data from
controls such as a joystick, paddle control (rotary
knob) or primitive keyboard. The computer is powered Dy
way of a transformer device (not shown) over lines 25,
and provides signals to a CRT for display on the screen
over lines 23. The transportable read/write memory
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1 module 17 is preferably adapted to have a connector that
2 physically mates with a connector 22 of the video game
3 computer 13.
4 The module 17 may be constructed so that an
5 input controller, such as a joystick, connects to the )
¢ other end of the module 17 (not shown). Such a struc- "
7 ture for the module 17 permits the module to act as a
‘s conduit for the controller device connected to it,
g Dbesides acting as a transportable external memory unit.
10 The function of the connectors 19 and 22 as
11 I/0 ports is determined by the program code stored in
12 the game cartridge 15. How this is accomplished will be
13 seen more clearly hereinafter.
14 Referring now to Figure 2, a detalled block
15 diagram is presented to facilitate a better understand-
16 ing of the relationship and control functions between
‘17 the game cartridge 15, the external memory module 17 and
18 the computer 13. The computer 13 is basicaliy an 8-bit
19 data bus structure utilizing a 6507 micropfocessor chip.
20 A power supply 29 is supplied with an appropriate power
721  source by way of transformer 27 which is plugged into a
99 standard 110 volt AC outlet.
23 . Besides the two input ports 19 and 22, the
94  computer 13 has a cartridge slot 14 with an interface
25 connector 39 which receives the game cartridge 15. The
26 game cartridge contains the programming which determines
27 the game that can be played and the images that are
2g displayed on the CRT video séreeq (not shown). The CRT
29 unit, which is typically a home television unit, is fed
30 over cable 23 by way of modulator 35. The modulator is
31. in turn fed with video and sound signals from the video
32 interface circuit 33 over video line 45 and sound line 47. e
33 A 6507 microprocessor 31 communicates with the game
34 cartridge memory and the video interface circuit 33 by )
"35 way of a 12-bit address bus 41 and an 8-bit data bus 43.
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In normal operation, the manually-
manipulatable input devices such.as joystick 59 and 63,
for example, are connected by way of connectors 55 and
57, to connectors 19 and 22, respectively. Wwith both
joysticks connected, two players can input data to the
computer simultaneously. Joystick devices are well
known to provide movement data for the object being
displayed on the screed, as well as firing, or other,
commands by way of a button 60 mounted on the unit.

The data supplied at either input connector 19
or 22 is provided both to the video interface circuit
over lines 49 and to port A of the 6532 input/output
circuit 37. The 6532 1/0 circuit 37 is manufactured by
Synertek Corporation and others. This circuit module is
displa&ed in the Synertek catalog as No. SY6532 and is
described on pages 3-129 to 3-136 thereof. The explana-
tory material and'diégrémsfset forth in these pages are
incorporated herein by reference as if fuyly set forth
herein. The reader is referred to the catalog and its
descriptive material about-thé Synertek RAM, I/0 Timer
Array SY6532 for a complete understanding of its
function.

-~ - . In normal operation, port A and port B of the
653§ I1/0 circuit 37 are input ports that simply receive
data from controller devices 59 and 63 and others, and
provide them to the video interface circuit 33 or the
6507 microprocessor 31 over data bus 43,

According to a preferred embodiment of the
present invention, the'modulaf external memory 17
utilizes a nine-pin connector which mates with the con=
nector 22 of the video game computer 13. Besides simply
providing for a physical connection between the memory
module 17 and the computer 13, the connector 22 must be
configured to an I/0 port which is able to handle the

transmission of data in both directions, out, as well as
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jnto the computer 13. This is accomplished according to
the present invention by the instruction code stored in
the game c¢artridge 15, as will be explained hereinafter.

As is more fully explained in the publication
regarding the Synertek 6532 circuit 37, port A and
port B comprise an eight-line input/output port.
Connector sockets 19 and 22 are nine-pin sockets. Two
of the pins are reserved and used as a power output
channel for the memory module 17, a-ground line and a
power line. The memory module 17 is connected to the
power supply 29 by way of line 30. The eight lines 53
of port A are split between the connectors 19 and 22.
Four lines 51 go to connector 19, Four lines 54 go to
connector 22.

" Figure 3 illustrates in block diagram form the
basic functional interrelationship between the game
cartridge 15 and the modular external memory 17. As is
well known, the game cartridge 15 basicallx comprises a_
read-only memory (ROM) 69 that is connected to the home
video game computer 13 by an interface connector and
interface lines 65 that tie into the 12-bit address
bus 41 and the 8-bit data bus 43 (Figure 2) of the home
video. game computer 13.

The modular external memory 17 preferably
comprises a nonvolatile sequential access electrically-
erasable programmable memory 71. A form of such memory
is manufactured by National Semiconductor and is known
as the NMC 9306, 256-bit Serial Electrically Erasable
Programmable'Memory. A descripiion of such memory is
publisﬁed in a preliminary'specification sheet dated
August 1982. The reader is referred to that preliminary
specification for a complete understanding of the func-
tion of the external memory. The information contained
therein is hereby incorporated by reference as if fully

set forth herein.
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Essentially, the NMC 9306 programmable memory
chip connects to the home videoydame computer 13 by way
of an input/output port on the 6532 I/0.circuit 37
(Figure 2) through appropriate pin connectors or an

equivalent physical connection means 67.
The program code stored in the ROM 69 of the

gaﬁe cartridge 15 determines if the modular memory 17 is
connected, and proceeds’to read, write or erase the
information contained in modular memory 17 in a manner
which relates to the game program stored in ROM 69.

A block diagram of the e 9306 memorf 71 is
get forth in Figure 4. The circuit is essentially a
peripheral memory for data storage which is accessed by
a simple serial interface. DO terminal 81 is the data
output line. D1 terminal 75 is the data input line.

The NMC 9306 contains a 256-bit g2 pROM which is divided
jnto 16 registers of 16 bits each. Each 16-bit word is
read or written serially; The written information is '
stored in a floating gate cell with at leaét ten years
data retention. The stored data can be updated by an
erase/write cycle. The input and output pins are con-
trolled by separate serial formats. Six 9-bit instruc-
tions can be executed. The instruction format has a
log{cal 1 as a start bit, 4 bits’'as an OP code and

4 bits of address. The on chip programming voltage
generator allows the user to use a single power supply
(vec). The DO serial output ‘pin 81 1is valid only during
the read mode.

A pead.instruction to the NMC 9306 circuit 71
is the-only instructibn which outputs the serial data on
the output pin 81, After a read instruction is
received, the instruction and address are decoded, and
data is transferred from the memory register into a
16-bit serial out register (data register). -A dummy bit
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(logic 0) precedes the 16-bit data output string. The
output data changes during the high states of the system
clock CLK.

- Before the contents of the Ez PROM memory of
the external memory circuit 71 can be changed, its
contents must first be erased. Before an erase function
or a write fqnctidn can be performed, an erase/write
enable instruction (EWEN) must be transmitted. After
the appropriate changes in memory have been made, an
erase/write disable instruction (EWDS) must be sent.
These instructions, especially the erase/write disable
instruction, are provided to protect against accidental
disturbance of the data in the E2 PROM of circuit 71.
When executing a read instruction, no EWEN or EWDS
instruction need'be used. : ]

If a certain 16-bit register in the E2 PROM is
to be reprogrammed by changing its contents, the regis-
ter must first be erased by setting all the bits to
binary 1l's. Subsequent programming, of course, is then
accomplished by setting certain of these 1 bits to 0's.
After an erase instruction is supplied, the CS input
chip select line 77 determines the start of the program—
ming: The register in the Ez PROM specified by the
address in the instruction received is then set entirely
to binary 1l's. ‘When the erase/write program main time
constraint has been satisfied, the CS chip select
input 77 is brought up for at least one clock period on

- 8K clock line 79. A new instruction may then be

supplied. .

The entire contents of the Ez PROM may be
erased by setting all the register in the memory array
to a 1 by providing an erase all registers instruction

(ERAL).
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After the appropriate register or the entire
g2 PROM has been erased, new data may be written into
memory by a write instruction which is followed by
16 bits of data written into the register specified by
the address code. The data is inputted serially at DI
line 75. The erase/write time is determined by the low
state of the signal on ¢S line 77 following the instruc-
tion. Timing should be? arranged accordingly so that the
programming modes should all end with the signal on the
cs line 77 high for one SK clock period on line 79, or
followed by another instruction.

The I/0 circuit 37 of'the home video game
computer 13 is a general purpose I/0 circuit which
permits its PAO - PA7 interface lines 53 and interface
line 51 to act as either inputs or outputs. Under
normal use of the home video game computer, these lines
function only as inputs for the controllers which are
attached to them. However, when the external modular
memory 17 is connected to either one of the connec-
tors 19, 22, some of the interface lines are recon=
figured to function as output lines as well as input
lines.

- -'. Generally, the memory 71 requires +5 volts

power (VCC) and ground (GND) available at .the socket.

In addition, three output and one input pin are needed

to interface the external modular memory circuit 71 with
the computer 13. Referring now to Figure 5, a block
diagram of the input/output circuit 37 is illustrated
showing the two I/0 ports 53 and 51. This I/0 circuit
{s divided into four basic sections, a random access
memory (RAM), an 1/0 section, a timer section and an
interrupt control section. The RAM interfaces directly
with the microprocessor through the system data bus 43
and address lines 4l. The I/0 section consists of two
8-bit halves, half A, and half B. Each half contains a
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Data Direction Register and an Output Register. The RAM
is a 128 x 8 Static RAM thch is.addressed by signals on
lines A0 to A6 at port 53, a signal at RS, a signal at |
csl and a signal at CS2.
There are four 8-bit internal registers in the
1/0 circuit 37, a Data Directicn Register A, a Data
Direction Register B, an Output Register A, and an
Output Register B. The: two Data Direction Registers, A
and B, control the direction of data into and out of the
peripheral unit that may be connected to ports 53 and
51. A logic 0 in the bit position of the Data Direction
Register for a certaih line causes the corresponding
line of the I/0 port to act as an input line. A logic 1,
on the other hand, causes the corresponding line to act
as an 6utput line. The voltage on any line programmed
as an output is determlned by the corresponding bit in
the output register. Data is read directly from the PAQ
to PA7 lines during a peripheral read operation. .
To address the I/O circuit 37, seven address

inputs are utilized, AO to A6, as well as RS and the two

chip select inputs CS1l and TS2. To address the random
access memory, for example, CS1 must De high with cs2

and RS low. To address the I/0O and interval timer, Ccsl
and RS must be high with TSZ low. Thus, to access the

~circuit, CSl must be high and Ts2 must be low. In order

to distinguish between the RAM and the I/0 and timer
section, the RS input is used. When this’ input is low,
the random access memory is acgessed. When this input
is high, the I/O and interval timer section is
addressed. To distinguish between the timer and the 1/0
section, address line A2 is utilized. When A2 is high
the interval timer is accessed. ‘When A2 is low the I/0
section is addressed. The data is transmitted to and
from the microprocessor 31 by way of DO to D7 data

lines 43 and address lines 4l.
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An example of the use that may be made of the
external storage module in conneétion with a game
cartridge is shown by the flow chart of Figure 6 which
sets forth the steps of the program utilized to store
and retain in the external memory module, a new high
game score. Programming code for this program is stored
in the game cartridge along with the game itself.

When the videp game computer is turned on 83
it comes out of the inactive mode 81 and the particular
game of that cartridge is activated. The game is
played 85 until completion. The program then pfovides a
ngame over" indication 87. This indication initiates a
determination 89 of whether the external modular memory
or key is connected to the computer.

" ohis is accomplished by sending a read
instruction to A input port 53 to interrogate first
connector 19 and then connector 22. 1If the Kkey or
external -modular memory is not connected to either
connector, then no data is received and the key is
assumed not to be connected. Upon making the determina-
tion that the key is not connected, the program goes
back 107 to its inactive mode 81.

. If data is received from either connector,
theﬁ the key is assumed to be connected 91, and the
program goes into its next function 93 of determining
whether the data received is reprgsenEative of a game
score. If it is 95, then the program goes to its next
function. If it is not 97, for example, the output may
be all 1's, which indicates thét the external memory
module has been erased, then the program goes into a
separate branch routine.

Assuming for the presenE that the data
received is a score, the program will then determine 99

‘whether the score stored in the external memory module

has been exceeded by the score generated by the present
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game play. If the score generated by the game play is
higher 101, then the program goeé into one routine. If
it is not higher 107, then the program goes into its
inactive mode 81, thereby leaving the score stored in
the external memory module intact.

In the instance where it was determined that,
either the external memory module did not contain any
score, or that the scoré contained in the external
memory module was bested by the latest game play, the
new hlgh score information generated by the most recent
game play is stored in the external memory module or key
by writing 105 that high score information into memory.
Then the routine goes 107 into its inactive mode 8l.

Figure 7 is a flow chart illustration of the
prograd steps required to read the contents of one
register or all the registers of the external memory
module 17. Assume; for the sake of example, that the
four input/output lines Dl line 75, CS line 77, SK
line 79 and DO line 81 of the memory modulé 71 are
connected to lines PAO, PAl, PA2 and PA3, respectively,
of the I/0 circuit 37 in the home video game compu-
ter 13. The read instruction would be as follows.

- - Three of the I/O lines must be set to output
status. This is accomplished by setting a binary 1 in
their respective positions in the A Data Direction
Register. It should be remembered that this example is
for I/0 port A which has PAO to PA7 lines 53. Assume
that D1 input data 75 is connected to PAO, the CS chip
select_input_Line 77 1is connected to PAl, the SK clock
input line 79 is connected to PA2, and the DO data
output line 81 is connected to PA3. ‘Then PAO, PAl and
PA2 are configured as output lines, in order to supply
data, chip select, and clocking signals to the external
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memory module. Line PA3 would remain as an input line
to receive the data out (DO) from the external memory
module 17.

After this reconfiguration step 127, the
program goes 129 into its read command function 131 as
follows. A binary high signal is supplied to chip
select input CS. A read command comprising the follow-
ing format 11000A3A2A1A0 is sent over the PAO pin to the
Dl data input line 75. The last four digits, A3, A2,
Al, AO are the 4-bit address for the 16-bit register
that is to be read out. The data is clocked out by
clocking signals supplied over the PA2 pin to the SK
input 79. Accordingly, 16 bits of data are clocked out
over the DO output terminal to input pin PA3. The
16 bits of data are stored as two g8-bit bytes in the
static RAM of the I/0 chip 37 (Figure 5). This process
is repeated 16 times, varying the address bits A3, AZ,
Al, A0 from 0000 to 1111 for each time, so as to address
each register in the E2 PROM of the externél memory
module 71. When all the data has been read out, the
chip select CS input provided by pin PAl is dropped low.
This brings up the last step 133. The three pins that
were -configured as output lines, PAO, PAl and PA2, are
reconfigured 135 to be input lines again. This is
accomplished by replacing the binary l's in the respec=
tive positions of the Data Direction Register A with

‘pinary 0's. The A port then again becomes an input port

for receiving data on all five input lines. A manually-
manipulative controller such as a joystick may then be
utiliied by.this,port.

Prior to any programming function whereby new
data is written into the external memory module 17, an
erase function must be performed to set all the bit
positions in the 16-bit registers of the external memory
module to & binary "1". This operation is accomplished
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in the manner illustrated by the flow chart of Figure 8.
Assume again that the external mémory module 17 is |
connected to pins PAO, PAl, PA2 and PA3 of port A.
Before an erase function can be performed, three of
these pins, PAO, PAl and PA2 must be configured as
output pins. This is step 109. It is performed in the
manner discussed above.

As soon as the external memory module is
configured to receive clocking, data, and chip select,
an erase/write enable (EWEN) command must be sent 113.
This command is sent as "follows. The CS chip select
input is set high. A data 51gnal in the form 10011000
is sent over PAO pin to the data input pin Dl. This
data is clocked in at SK by the clocking signal at
pin PAZ. When this step is completed, the CS chip
select is dropped to a low. This completes the sending
of the EWEN 115,

. The next step 117 is an erase all registers
command (ERAL), which is accomplished as follows. The
CS chip select input is raised. & data signal in the
form 100100000 is sent over pin PAO to the DI input of
the external memory module. This data is clocked over
the clocking input SK from pin PAZ. When this data is
all clocked in, the CS chip select signal.is again
jowered. That completes this function 119.

The next function 121 to be performed is an
erase/write disable command (EWDS). The erase/write
disable command is accomplished in the following manner.
The CS chip select signal is raised to a high at
pin PAI. A data signal 100000000 is transmltted to the -
external memory module at its data input line DI by way
of pin PAO. This data is clocked.in by the clocking
signal supplied to the SK input at pin PA2. When this
data is clocked in, the chip select signal is again
lowered. This completes 123 the erase/write disable
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1  function. The entire contents of memory in the external
2 memory module is now in a binary 1 condition. At this
3 point all the pins are again reconfigured 125 in the
4 manner described in connection with Figure 7. The pins
5 that were configured as output pins are again input
6 pins. In this erased condition, the external memory
7  module is ready to recsive new data.
8 The procedure for supplying new data to the
9 external memory module 17 is set forth in the flow chart
10 of Figure 9. Assuming that the external memory
11 module 17 is still connected to the same pins of the
12 port, the first step 137 is to set three of the
13  pins PAO, PAl and PAZ to be output lines so that data
14 may be supplied to the pl, CS and SK inputs of the
15  external memory module. Upon this operation being
16 completed 139, an erase/write enable command (EWEN) is
17  sent 141 in the manner described with respect to
18 step 113 of Figure 8. Upon reception 143 of this
19 programming enable command, a write command 145 is sent
20  sixteen times in the following 9-bit format:
21 10100A3A2A1A0. The last four bits A3A2A1A0 are the
22 address of the register to be written into. These four
23 bits change from 0000 to 1111 as each register is
24  addressed. This operation transmits 32, 8-bit bytes of
25 data from the static RAM in the I/O circuit 37 to
26 pin PAO to be inputted into the external memory module
27 at input line Dl. Upon completing 147 the writing of
28 all the registers in the external memory module, an
29 erase/write disable instruction 149 is performed in the
30 manner of step 121 of Figure 8. Completion 151 of the
K} EWDS instruction activates the procedure for reconfigur-
32 ing the three pins that were configured as output pins
33 into input pins. This 1is accomplished in the manner
34 described above in connection with Figure 7.
35
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Obviously, many different programs may be
stored in the external program mémory module 17 by use
of the routines described above to supplement and
enhance the particular game program stored in the game
cartridge. It is therefore to be understood that within
the scope of the appended claims, the invention may be
practiced otherwise than as specifically described.
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WHAT IS CLAIMED IS:

1. 1In combination with a computer connectable
to a television unit and utilizing game cartridges for
determining the particular game to be played, said video
game computer also having connector sockets for receiv-
ing multi-pin plugs from manually-manipulatable‘control
devices, the improvement which comprises:

a nonvolatile memory means for.con-=
nection to the computer by plug connecting
means; S

means for recognizihg the nonvolatile

memory means is connected to the computer;

and
means for storing information related

to the game defined by the game cartridge
‘in said nonvolatile memory means.

2. In the improved computer of Claim 1

further comprising a housing means for housing said

nonvolatile memory means and said plug connecting means,

said plug connecting means being adapted to mate with a

connector of the computer.

3. 1In the improved computer of Claim 2
wherein said means for recognizing that the nonvolatile
memory means is connected to the computer is activated

after the game determined by the game cartridge is over.
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4. 1In the improved computer of Claim 1,
further comprising: '
means to determine if a high score 1s
stored in the nonvolatile memory means;
5 means to determine if the present
score is higher; and
means to store the present score in
_ the nonvolatile’memory means if it is

"higher than the stored score.

5. In the improved computer of Claim 1
wherein said storing means comprises:
means for erasing the contents of
said nonvolatile memory means; and
5 means for writing data bits into said
nonvolatile memory means after said memory

means has been erased.

6. In the improved computer of Claim 1
wherein said storing means comprises:
means for configuring at least one
pin connector in one‘multi-pin socket of
5 ~ “the computer as an output before beginning
any data transfer operation; and
“means for reconfiguring the pin con-
nector serving as an output during data
‘transfer back to an input after’ the data

10 transfer operation is complete.

7. In combination with a computer connectable
to a CRT unit and utilizing a separate insertable medium
for determining the function to be performed by said
computer, the computer also being adapted to physically

_5 connect to an input/output device by way of pin connec-

tors, the improvement which comprises:
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an external memory means adapﬁed for
physical connection to the computer;
means for recognizing the memory
10 means is physically connected; and
means for storing information related
to the function defined by said insertable
medium in said external memory meanse.
H
8. The improved computer of Claim 7 wherein
said external memory means comprises a housing for the

memory which includes a plug connector for connecting

the memory to the computer.

9, The improved computer of Claim 7 wherein
said storing means comprises:
means for configuring at least onée
pin conector of the computer as an output
5 before starting any data transfer opera-
tion between the computer and the éxternal
memory; and '
means for reconfiguring the pin con-
nector serving as an output during data
10 _ .transfer back to an input after the data
transfer operation is completed.

10. The improved computer of Claim 7 wherein
said storing means comprises:
means for erasing the contents of
said external memory means; and
5 ‘ 'means for writing data into said
external memory means after said memory

means has been erased.
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11. In combination with a computer connect-
able to a CRT unit and utilizing a separate insertable
medium for determining the funcéion to be performed by
said computer, the computer being adapted to physically
connect to an input/output device by way of connectors,
the improvement which comprises: '

an external memory means adapted for
'physiéal connection to the computer;

means for recognizing the memory
means is physically connected;

means for configuring at least one
line of the connector of the computer as
an output before starting a data transfer
operation between the computer and the
external memory; and

means for reconfiguring the pin con=
nector serving as an output during data
tranéfer back to an input after the data

transfer operation is completed.
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