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5.
10
15°
20 BACKGROUND OF THE INVENTION

FIELD OF INVENTION

The present invention relates to a programmable

‘microcomputer or microprocessor device with associated

25 memory designed to be operated, in most circumstances,
through a standard telephone 12-key keypad input. 1In an
alternative embodiment, the 12-key keypad input device may
be augmented by one or more programmable function keys. The
microcomputer device of the present invention, which

30 includes the primary microprocessor operated in conjunction
with other computer elements, including memory, has the
overall appearance of a telephone. The primary
microprocessor of the invention consists of a central
processing unit and associated memory and includes enhanced

35 integrity features.
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'The microcomputer device also includes standard
telephone apparatus which may be operated either separately
or in conjunction with the primary microprocessor. The
telephone elements of the device are operated from a

~conventional 12-key telephone keypad through the telephone

electronics of the device and perform normal telephone
functions. The telephone electronics may also provide
inputs through a keyboard microprocessor to the central
processing unit of the primary microprocessor and its
extensive memory. An additional 52-key keyboard in the
QWERTY' format, normally hidden in the telephone housing,
provides additional inputs to the central processing unit of
the primary microprocessor through the telephone
electronics. Inputs to the primary microprocessor may, in
the alternative embodiment, be provided by a programmable
function key.

The primary microprocessor in conjunction with a
multipurpose.graphics display controller provides an output
to a small cathode-ray tube display device mounted in the
housing of the device for viewing by the operator. The
primary microprocessor is also connected to a modem which
permits the transfer of data from the primary microprocessor
over the telephone line.

The 12-key telephone keypad includes a split-pill
output feature which provides isolated electrical signal
cutputs both to the primary microprocessor and to the
telephone line through a telephone dialer. The primary
microprocessor*has the capability of deactivating, under
various conditions, the output of the telephone dialer to
the telephone line so that data input by the user over the
12-key keypad does not interfere with standard telephone
operations. One key on the 12-key keypad, usually the #
key, acts a services key and may be designated a HELLO key.

P
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Activation of this services or HELLO key, when the telephone
is on-hook, changes the primary microprocessor’s control
over the telephone from a monitoring mode to a controlling
mode. The services or HELLO key feature provides computer
enhanced telephone operation when the telephone is not
connected to the network. The application on the primary
microprocessor, in response to the services or HELLO key,
typically provides a menu of microprocessor services,
eliminates power to the telephone dialer (preventing
unwanted dial tones from being transmitted to the network)
and: provides; for transition of the telephone network to

computer- control.

To operate the device as a telephone, the operator
lifts the handset and the device immediately functions as a
telephone. 1In an alternative embodiment, a function key
may be used in place of the HELLO key to obtain

microprocessor control over the telephone.

The invention’s support circuitry provides a
number of integrity features. These include the following
error detection or failure prevention features: (1) a
determination as to whether the microprocessor software is
functioning properly when the telephone is taken off-hook,
(2) a watchdog timer to ensure that the computer software is
not malfunctioning, (3) a parity check for the
microprocessor’s 512K byte volatile random access memory
(RAM), (4) battery power for the microprocessor’s 192K byte
non-volatile RAM, (5) circuitry to provide write protection
for that memory, (6) power failure detection which
interrupts the microprocessor when certain voltage
thresholds are crossed, (7) battery low warning and (8)
independent operation of the telephone electronics from the
telephone line power so that when the A/C power fails, the
telephone will continue to operate.
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The integrity features provide the following
protections. The telephone hardware will force the
telephone electronics into a manual mode when an off-hook
sensor/timer senses a malfunction. A malfunction indication
will appear as a service light on the telephone console.

The device includes its own diagnostic elements which
provide a power-on self test. An independent power failure
detection element provides an indication to the primary
microprocessor that it is not properly powered. Detection
of power failure provides an indication to the
microprocessor software that certain povwer limits have been
crossed, permits'the software to clean up and disconnect
the primary microprocessor when such limits are exceeded,
and permits continued use of the standard telephone features
of the device. The power failure detection feature of the
microprocessor provide adequate thresholds to ensure the

microprocessor will run Wlthout problems through brown out
conditions.

The device of this invention includes a separate
microprocessor to organize keyboard inputs to the primary
mlcroprocessor. The keyboard processing unit organizes real
time data to the primary microprocessor presented by either
keypad, keyboard or related elements of the telephone
electronics. The keyboard processing unit also includes
tone detecting hardware and software which can distinguish
(1) busy or fast busy, (2) call-waiting, (3) ringing and (4)
dial tone and passes this information to the primary
mlcroprocessor. The primary processor and keyboard
proce551ng unit have an established protocol to increase the
1ntegr1ty of the overall system. If the primary processor
fails to hear from the keyboard processing unit at least

once every five seconds, the system will reset causing both
processors to reinitialize.
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BACKGROUND ART

It is well-known in the art that microprocessors
can be used for telecommunications applications as shown by
Subhash Bal, ”“New Generation Microprocessor for
Telecommunication Applications.” Proceedings 1980~
International Conference on Communications, Seattle,
Washington, (June 8-12, 1980) pages 11.5.1 - 11.5.4.
Additionally, microprocessors have been used as control
apparatus for a number of communication system
administration functions and in switching systems as shown
in United states Patent No. 4,580,011 to Robert E. Glazer,
issued April 1, 1986 and United States Patent No. 4,629,832
to Robert A. Carson et al, issued December 6, 1986. It is
known that, to increase system integrity, the administration
functions in a telephone network can be controlled by a
microprocessor to facilitate the interaction of a private
branch exchange or similar telephone network with a
telephone central office. It is also known that telephone
protection functions can be performed through a
microprocessor. Operation of computers with simple
interfaces and the connection of several computers to a host
computer in a network through modems is also known in the
prior art. However, the prior art does not teach the use of
a microprocessor controlled primarily through a 12-key
keypad of a normal telephone device where the keypad also
operates a stand-alone telephone unit and additionally
provides user interface to the microprocessor.

SUMMARY OF INVENTION

The microcomputer with simplified user interface
of the present invention is incorporated in a small desk~-top
housing which has the general appearance of a standard desk
telephone. The present microcomputer invention includes
three basic components which cooperate together to provide
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improved telephone.and computing functionality.  These basic
components include (1) a primary microprocessor consisting '
of a central processing unit (CPU), memory elements
associated with the CPU and certain hardware integrity
features protecting the CPU, (2) telephone electronics
consisting of (i) a'manual telephone circuit including a
dialer, speech network and ring detector powered by the
telephone line voltage, (ii) a keyboard/keypad
microprocessor receiving input from a telephone keypad and a
keyboard. input device and associated hardware to provide an
interface between the telephone bperation of the device and
the primary microprocessor and (3) a modem for data transfer

to and from the primary microprocessor over the telephone
line.

The telephone electronics has several unique
features which simplify the primary microprocessor’s user
interface. The keyboard/keypad microprocessor receives
input signals from a normal 12-key keypad used on a standard
touch-tone telephone unit and an additional 52-key keyboard
in a QWERTY format. In an alternative embodiment, the 12-
key keypad may be augmented by one or more function keys.

‘The 12-key keypad is positioned on the unit as it would be
- on a normal telephone. The 52-key keyboard is normally

hidden in the housing and may be used when more complex
inputs to the primary microprocessor are required.

The telephone 12-key keypad provides a dual
output. One output is directed to the primary
microprocessor:through the keyboard/keypad processor. The
other output is directed to the telephone dialer. The dual
output is achieved through a split-pill output device
incorporated in the keypad unit. Thus, unless the dialer is
deactivated, the telephone keypad provides both an input to
the keyboard/keypad microprocessor and a tone on the
telephone line. The telephone dialer may be pulse or tone
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as selected by the user. The user setting can be overridden
by the primary microprocessor. The telephone dialer may be
disconnected from the telephone line by a disable function
of the dialer so that the telephone keypad only provides
input to the microprocessor.

The telephone electronics includes an off-hook
timer which, when armed, senses the removal of the handset
from the telephone. The function of the off-hook timer is
to ensure that the primary microprocessor software is
functioning properly each time the telephone is taken off-
hook. The off-hook timer is halted by the primary
microprocessor through an output to the timer within a
fixed interval after the telephone is taken off-hook. If
the timer expires without being halted, the telephone
features of the device are placed in the manual mode (i.e.
the telephone continues to operate as a normal telephone)
and the microprocessor is reset. The telephone electronics
includes a standard telephone speech network so that the
device may be used as a standard telephone voice

transmission unit.

One key on the 12-key keypad is designated a
service or HELLO key. Activation of the HELLO key causes
the application to (1) provide a menu of the computer’s
various functions on the CRT display and (2) deactivate the
telephone dialer so that, thereafter, the telephone keypad
only provides input to the primary microprocessor through
the keyboard/keypad microprocessor. The invention’s
circuitry provides the capability to detect whether another
extension is off-hook and make this information available to
the software. In an alternative embodiment, one or more
function keys may be mounted on the housing case of the
invention adjacent to the 12-key keypad. Any function key
or selected keys of the 12-key keypad can be programmed
through the primary microprocessor for specific functions
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selected by the manufacturer. In one embodiment, function
keys for speed dial and re-dial may be provided. - The device
may include a flash key which performs its standard function
in a telephone device. The selected keys of the 12-key
keypad may’be.programmed for these functions. Also
positioned in the housing is a small flat cathode-ray tube

(CRT) display which displays information from the
microprocessor.

The invention’s circuitry includes a number of
integritszéatures. These include (1) a watchdog timer, (2)
an off=hook tlmer, (3) a parlty check for the 512K byte
volatile RAM, (4) circuitry to provide write protection for
the battery backed memory, (5) battery back-up for the 192K
byte non—éolatile RAM, (6) power fail detection, (7) battery

- low warning and (8) telephone operation with no A-C power.

The watchdog timer is reset through the primary
microprocessor’s Input/Output bus. If the primary
microprocessor allows the watchdog timer to expire and does
not reset it, a non-maskable interrupt is generated as an
input to the primary microprocessor. If the timer is
allowed to expire a second consecutive time, a hardware
reset is generated which disables the timer, decouples the
telephone electronics from the primary microprocessor,
reboots the primary microprocessor and activates a service
light on the housing.

The microprocessor circuitry provides a parity
Check for the 512K byte non-battery-backed-up RAM memory.
Power failure detection is also provided. The
microprocessor’s power failure detection circuit is
requnsive'to certain interruptions in power to the
microprocessor or low power conditions and notifies the
microprocessor software after receipt of the warning
detections when certain thresholds are crossed. In response
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to these warnings, the primary microprocessor places itself
in a condition for minimum disruption if power failure
occurs.

The primary microprocessor includes the following
memory elements: a 512K byte volatile RAM memory, a 192K
byte battery-backed-up non-volatile RAM memory protected for
a specified period, and a 256K byte non-volatile non-
writable read only memory for the performance of certain
specified microprocessor functions. The volatile RAM memory
iss intended for holding microprocessor program information
and other data. The battery backed non-volatile writable
memory holds elements of the microprocessor program,
important user information and microprocessor configuration
data. The non-writable memory includes an interpreter for
the program used with the microprocessor, certain elements
for the program’s telephone interface features and the
required software for start-up of the program. The primary
microprocessor memory may also include an additional 32K
byte long-term (i.e. 10 years) non-volatile random access
memory for storage of user information, such as telephone
numbers and addresses. The housing and the primary
microprocessor’s physical configuration may be modified so
that such long-term memory could be located on a credit card
sized removable card. Then, the user could transfer the
data: from one device to the other.

The primary microprocessor itself is connected to
the telephone line through a modem and, thus, is capable of
dialing and communicating with other parts of a computer
network. The primary microprocessor may be programmed to
incorporate dedicated software functions including a record
manager for reading and writing data, such as records, into
the primary microprocessor.memory, a telephone list,
activity log, a user configuration record and a diagnostic
log. The logs may be sent to another computer via telephone
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line for further processing. The primary microprocessor
includes certain software diagnostics which control the
microprocessor’s status and provides for overall
microprocessor protection.

It is an object of this invention to provide a
device with the features of a computer, housed in a unit
which appears to the user to be no more complex than an
ordinary telephone. It is an object of this invention to
providé?aaﬁser friendly microprocessor controlled for most
operatibns;through,the 12-element keypad of a normal
telephone. It is an object of this invention to provide a
highly capablercomputer'usable,as a telephone and also
responsive to the user’s commands made through the keypad.
It is another object of this invention to provide a
microprocessor with enhanced integrity features allowing for

an improved interaction with telephone electronics and other

input devices. Other features of the present invention will
become clear after a review of the detailed description
below taken in conjunction with the attached drawings.

. BRIEF DESCRTPTION OF THE DRAWINGS

Figure 1 is a front perspective of the housing for
the invention.

Figure 2 is a rear perspective view of the housing
for the invention.

Figures 3 and 4 are front and rear perspective
views of an alternative embodiment of the invention
including function keys.

Figures 5 and 6 are a side and plan view of the
accesss drawer for the 52-key keyboard.
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Figure 7 is a depiction in a block diagram format
of the functional components of the microprocessor/telephone
system of the invention.

Figures 8 and 9 are depictions of the structure
and functioning of the software of the primary
microprocessor used in the invention.

Figure 10 is a functional diagram of the telephone
electronics and related communications features of the
telephone: device of the present invention.

Figure 11 is a functional diagram of the primary
microprocessor of the present invention and its input and

outputs.

Figure 12 is a memory map of the memory elements
of the primary microprocessor of the present invention.

Figures 13 and 14 are perspective and plan views
of the invention as used in a public booth deployed with
peripheral equipment.

DESCRIPTION OF THE STRUCTURE OF THE PREFERRED EMBODIMENT

Referring to Figures 1 and 2, the
microprocessor/telephone device of the present invention has
the overall appearance of a conventional desk-top telephone
unit. The present microprocessor/telephone invention is
incorporated in a telephone housing so that it presents to a
technically unskilled operator a format with which he or she
is familiar, i.e. a conventional telephone. The
microcomputer device of the present invention maj be
incorporated in a wall telephone or any other conventional
telephone format. The invention is designed to operate both
as a standard telephone unit and as a microcomputer in a
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computer network. The microcomputer of the present
invention which is a primary microprocessor and associated
memory is designed to have a simplified user interface. The
interface is operated through the telephone unit using the
12-key keypad of the telephone. One key of the 12-key keypad
is designated a HELLO key and activates the primary
microprocessor control of the telephone as explained above.
The telephone keypad activates either tone or pulse dialing
functions for the electronics of the telephone incorporated
in the device and also provides input through a
Keyboard/keypad microprocessor to the primary microprocessor
element of the invention. The primary microprocessor may
also receive input through the keyboard/keypad
microprocessor from a 52-key keyboard shown in Figures 5 and
6. This board has a QWERTY format and is normally hidden
from view. The user interface also includes a 4-inch SONY
Watchman white-phosphor cathode-ray tube (CRT) display which
receives its input directly from the microprocessor via a
multipurpose graphics display controller. Other displays
such as'a liquid crystal display (LCD) are compatible with
the microprocessor and controller and may be used instead of
the CRT with some packaging modifications. Referring to
Figure 2, the housing for the invention further includes
controls for the display, an accessories port (to support
printing or initial speed loading of the RAM), a connection
to a telephone line and controls for the telephone speaker,
ringe: and dialer (selection of pulse or tone).

Figures 3 and 4 disclose an alternative embodiment
of the invention in which the 12-key keypad is augmented by
four function keys. In this alternative, one key is a
service key which performs the functions of the HELILO key in
the preferred embodiment. The other function keys are
pProgrammable and may perform the stahdard functions of speed
dial, flash or redial. '
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Figure 7 depicts the basic structure of the
hardware of the microprocessor/telephone unit. As stated
above, the device of the invention includes three basic
elements (1) telephone electronics, (2) a primary
microprocessor with memory and (3) a modem. The telephone
electronics provides input to the primary microprocessor of
the invention and also acts as a telephone. The primary
microprocessor itself includes an 8086 compatible central
processing unit and is compatible with the standard
International Business Machine (IBM) PC/XT at the BIOS
level.. The: microprocessor includes six-memory units, a
volatile  writable 512K byte RAM memory, a non-volatile
writable 192K byte RAM memory with battery backup, a 256K
byte non-volatile non-writable ROM memory, an 8K byte
character generator ROM memory and a 16K byte display memory
for interface with the 4-inch SONY watchman white-phosphor
CRT display. The display is controlled by a multipurpose
graphics display controller which can provide black and
white or color CRT or drive an LCD display panel. The
primary microprocessor memory may include a 32K byte
electrically erasable programmable read-only memory (EEPROM)
or a static RAM memory with ten-year built-in battery
protection for recording user information such as telephone
numbers and addresses.

The primary microprocessor is a general purpose
computer and may be programmed in any standard manner. The
primary microprocessor can be programmed to include certain
fixed functions as will be explained in detail below. One
application program usable on the primary microprocessor is
implemented using a software language designated Home Access
Language (HAL). The application program is formatted in
logic pages. A page includes screens to be displayed on the
CRT and logic associated with specific operations described
on the screens. The application program written in HAL is
compiled into pseudo-code on a mainframe computer and is
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translated into an executable format by a HAL interpreter
incorporated in the 256K byte ROM. The application program,
when incorporated in the primary microprocessor, permits it
to receive input from the keyboard microprocessor and the

5: modem and to perform certain programmed functions as
explained below. The primary microprocessor is connected to
a 1200 Baud or higher rate modem. The modem is also
connected to the telephone line and provides an interface
.between the microprocessor and other elements of the

103 computer network in which the microprocessor is used.

Figure 8 sets forth an overview of certain
software functions when the primary microprocessor is
programmed in the HAL format. The primary microprocessor

15 receives certain standard software applications after
compilation into the HAL pseudo-code. These applications
are interpreted by a HAL interpreter located in the 256K
ROM. The initial HAL application pages, certain specific
routines, customer data and/or configuration data are

20 written into the battery-backed memory so that they are
protected against'power failure. 1In the alternative, all

- such data except customer data may be placed in the ROM.

Figure 9 depicts the microprocessor’s software

25 interface with the telephone as provided by the HAL
applications. These functions include control and status
reporting of the telephone electronics, control of the
telephone off-hook timer, control of a watchdog timer and
system timer. These functions will be explained in greater

30 detail below. The applications also provide input to
microprocessor diagnostics and create a power-on self test
for the microprocessor. In one embodiment of the
invention, the program invokes a record manager which
manages a telephone list data record, activity logs, a

35° personal configuration module and diagnostic log. Certain
elements of these records are maintained in the writable
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battery-backed memory to provide protection against power

failure.

The program interacts with the primary
microprocessor circuitry to provide a power failure
protection feature. Power to the primary microprocessor
below a predetermined level is detected by the
microprocessor circuitry and provides an interrupt to the
microprocessor. The so-called “power fail” interrupt
causes the microprocessor to reset and to condition itself
for- possible: failure. The telephone electronics is also
disconnected from the microprocessor so that the telephone
may continue operation without the microprocessor, using
telephone line power. The primary microprocessor programs
define certain microprocessor configuration parameters
including the boundaries of the memory for the application
pages as well as the data memory areas. The system software
also provides that data pages may be written in the volatile
memory. When the memory is filled and the primary
microprocessor needs an additional page, the primary
microprocessor transfers the new page from a network data
bank and overwrites the pages which are least recently used.
These overwritten pages may be retrieved from the network
memory through the modem, if required again.

Figure 10 is a block diagram of the telephone
electronics of the invention. The telephone electronics
includes a standard telephone 12-key keypad which provides
input to a keyboard/keypad processor and to a telephone
dialer. The telephone dialer provides a pulse or tone
dialing output to the telephone line. The dialer itself may
be selected for either pulse or tone by a switch on the
telephone housing or by the software. The telephone dialer
may be disconnected from the main telephone line by the
primary microprocessor. ,The direct keypad dialing switch
allows the primary microprocessor to remove power from the
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dialer so that the keypad only provides input to the primary
microprocessor. A phone hook switch may be controlled from
the primary microprocessor to connect the dialer to the
telephone line without raising the handset. A main
telephone switch also controlled from the primary
microprocessor connects the output of the telephone dialer
to the outside telephone line. The direct keypad, dialer
telephone hook, and main telephone switch are all
controllable from the microprocessor to permit the

telephone: dialer to provide pulse or tone outputs or

deactivate: these outputs.

The telephone electronics also includes an off-
hook timer activated by lifting of the handset. The off-
hook timer is set to expire at the end of a period
désignated off-hook timer expiration (OHTE). The telephone
will.go into a manual mode unless the timer is reset by the
microprocessor within the OHTE period. The manual mode is
activated through the telephone relay disable which is
activated by outputs from the off-hook timer and the primary
microprocessor. The'telephone electronics includes a
keyboard/keypad processor which provides an interface
between the 52-key keyboard and 12-key keypad and the
primary microprocessor. The alternative embodiment
disclosed in Figures 3 and 4 uses one or more function keys.
In the alternative embodiment, function key input is also
provided through the keyboard/keypad processor. The
interface: circuitry and the primary microprocessor will
support: up to eight function keys. The keyboard/keypad
processor also includes the invention’s tone detection
circuitry. The tone detection elements sense (1) busy/fast
busy, (2) call-waiting, (3)7ringing or (4) dial tone and
provide these detections as an input to the primary
microprocessor through the keyboard/keypad processor. The
ring and dial tones are also provided through the speech

. network to the telephone handset. The primary
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microprocessor provides a serial input to the modem which
can be connected by control from the microprocessor to the

main telephone line.

The primary microprocessor and the keyboard/keypad
processor have an established joint protocol requiring the
primary microprocessor to have input from the
keyboard/keypad processor every five seconds. If such input
is not received, both processors will be reinitialized.

Referring to Figures 9 and 11, the circuitry for
the microprocessor includes a number of integrity features
which assist in providing a good interface with the
telephone operation of the device. The microprocessor
includes a watchdog timer which is reset through the
microprocessor’s Input/Output bus. If, in the period
designated watchdog timer expiration (WDTE), the watchdog
timer is not reset by the primary microprocessor, a non-
maskable interrupt (NMI) is generated as an input to the
microprocessor. If the timer is allowed to expire a second
time, a hardware reset is generated which disables the timer
and reboots the microprocessor. The telephone hardware then
decouples the telephone from the microprocessor and
activates a service light on the housing unit. The Central
Processing Unit (CPU) of the microprocessor has both a
memory bus and an input/output bus. The volatile writable
512K byte RAM memory includes a parity check enabled through
a status control port providing a parity error check for the
device. The parity error detector provides the same type of
NMI and failure protection as the watchdog timer. The
microprocessor circuitry detects a critical region of power
loss and inputs that detection to the microprocessor. The
microprocessor program responds to these inputs in the

manner explained above.
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The 12-key telephone keypad includes a novel split
pill output element which provides two separate output
signals. One output is directed to the keyboard/keypad
processor and the other to the telephone dialer. The dual
output is always provided. The telephone dialer function is
deactivated through the direct keypad dialing switch if the
processor determines that the output at the keypad should
only be directed to the microprocessor and is not a part of
the dévice!s'normal telephone dialing features.

DESCRTPTTON OF OPERATION OF PREFERRED EMBODIMENT
il elaly o UXSRALION OF PREFERRED EMBODIMENT

The microprocessor of this invention may be
operated as a normal microprocessor device which receives
program input through the QWERTY keyboard and the keypad or
through a modem. The volatile writable memory of the
microprocessor may receive the application programs which
may be processed through an application interpreter which is
included as a portion of the non-volatile non-writable ROM
memory. The microprocessor has a number of predetermined
telephone interface features. However, the device includes
significant writable memory which can receive input either
from the keyboard or through the modem. Once the device has
loaded its application memory, it may be operated in most
modes: using the 12-key telephone keypad. 1In the alternative
embodiment;,, the device can be operated in most models
through: & service function key and the 12-key keypad.

In the preferred embodiment, one key of the 12-key
keypad is: a HELLO button which initiates a menu on the CRT
display and provides a guide to the user for subsequent
manipulation of the microprocessor. In the alternative
embodiment, a service function key performs this function.
In either environment, the device presents a user friendly
appearance since it has the general appearance and
configuration of a standard telephone familiar to most non-

3
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technical persons. The device requires no sophisticated
knowledge of computer programming or computer operation.
The user merely responds to direct guidance from the menu
and subsequent pages of instructions which appear on the

screen of the CRT.

The device may be operated at a public booth as
shown in Figure 13 and 14. 1In this configuration, the
apparatus of the invention is placed in a form fitted hole
in: a counter top with only the upper housing visible. The
device is deployed with several peripheral items in close
proximity in a user-friendly arrangement. The peripheral
items which are connected to the apparatus of the invention
include a card reader for reading magnetic information
imprinted on cards and a printer capable of printing
transaction journals. Other items connected to the
apparatus in this configuration, but which are not user-
visible, are (1) an attachment called an expansion box for
converting signals coming out of the connector on the back
of the apparatus, allowing for card reader and printer
connection, (2) two floppy disc drives for expanded
software and (3) an external power supply to drive the card
reader and disc drives.

While specific embodiments of the invention have
been disclosed with particularity, it is understood that
those skilled in the art may make variations, changes or
modifications thereto without departing from the spirit or

scope of our invention.
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WHAT WE CIATM IS

1. A microcomputer with simplified user
interface comprising a microprocessor computing unit and
associated memory, said microprocessor computing unit
responsive to inputs from a standard telephone keypad, said
keypad also providing output to a telephone dialer, said
microprocessor computing unit and memory being mounted in a
housing with the appearance of a conventional telephone
umit, said housing also incofporating telephone electronics
for: standard telephone functioning.

2. A microcomputer as claimed in claim 1 wherein
the telephone electronics will provide standard telephone
functioning when power is removed from the microprocessor
computing unit and memory.

3. A microcomputer as claimed in claim 1 wherein
the microprocessor computing unit drives a display device
through a graphics controller.

4, A microcomputer as claimed in claim 1 wherein
the microprocessor computing unit and memory are connected
to the telephone line through a modem.

5. A microcomputer with simplified user
interface comprising a microprdcessor computing unit with
associated memory, said microprocessor computing unit and
said memory mounted in a housing with the appearance of a
conventional telephone unit, said housing also incorporating
electronics for the operation of telephone service from said
housing, said microprocessor computing unit responsive to
inputs provided through said telephone electronics and
providing control of said telephone electronics, said memory
incorporating both volatile and non-volatile elements so

ot
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that the microprocessor may be programmed as a general

purpose computer.

6. A microcomputer with simplified user
interface comprising a microprocessor computing unit and
associated memory, said microprocessor computing unit and
said memory mounted in a housing with the appearance of a
conventional telephone unit, a timer means responsive to
said microprocessor computing unit, said timer providing an
interrupt to said microprocessor computing unit unless reset
by said microprocessor computing unit within a predetermined
time, and said microprocessor receiving a hard reset unless
said timer is reset within a second predetermined time.

7. A microcomputer with simplified user
interface comprising a microprocessor computing unit and
associated memory, said microprocessor computing unit and
memory mounted in a housing with the appearance of a
conventional telephone unit, said housing also incorporating
electronics for the operation of telephone service from said
housing, detector means for detecting an off-hook condition
of the handset of telephone apparatus mounted on said
housing, timer means responsive to said off-hook detector
means and said microprocessor computing unit to provide a
hard reset to said microprocessor computing unit if said
timer is not reset by said microprocessor within a
predetermined interval.

8. A microcomputer with simplified user
interface comprising a microprocessor computing unit and
associated memory, said microprocessor computing unit and
memory mounted in a housing with the appearance of a
conventional telephone unit, a parity check means for at
least a part of said memory, and logic means responsive to
said parity check means to provide an interrupt to said
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microprocessor when said parity check means provides an
error detection.

9. A microcomputer with simplified user
interface comprising a microprocessor computing unit and
associated memory said microprocessor computing unit and
memory being mounted in a housing with the appearance of a
conventional telephone unit, said microprocessor computing
unit responsive to inputs from a standard telephone keypad,
said housing also incorporating telephone electronics for
standard telephone functioning responsive to said keypad,
and said keypad providing simultaneous output to a
telephone dialer and said microprocessor computing unit
through a split pill output device in said keypad.

10. A microcomputer with simplified user
interface comprising a microprocessor computing unit with
associated memory, said microprocessor computing unit and
said memory mounted in a housing with the appearance of a
conventional telephone unit, said housing also incorporating
electronics for the operation of telephone service from said
housing, said microprocessor computing unit responsive to
inputs provided through said telephone electronics and
providing control of said telephone electronics, memory
incorporating both volatile and non-volatile elements so
that. the microprocessor may be programmed as a general
purpose  computer, said memory including a removable long
life element for permanent data storage.
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