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Title of the Invention

INFORMATION PROCESSING APPARATUS

Background of the Invention
(Field of the Invention)

The present invention relates to an information
procéssing equipment such as a personal computer or a
word processor
(Related Background Art)

A personal computer comprises a main unit
including an input device such as a keyboard, a CPUl
(ROM and RAM), and a display device such as a liquid
crystal display mounted on a front panel of a cover
hinggd to the main unit. As the electronic
technologies gnd the packaging technologies advance,
the personal cohputerghas been remarkably reduced in
its size and weight and has become suitable to carry.
Problems that the Invention is to SOIQe.

However, a relatively large component such as a
keyboard is essential to the personal computer.
Further, in order to enhance the function, it is
required to build in é floppy disk drive. Accordingly,
there is a liﬁit in reducing the size and the weight.
In order to remarkably reduce the size and the weight

of the personal computer., the keyboard may.be
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(Fi'el d of the Invention) The present invention relates to an
i_hformation processing equi pnent such as a personal conputer or a word
processor (Rel at ed Background Art) A personal conputer conprises a
main unit including an input device such as a keyboard, a CPU (ROM and

RAM, and a display device such as a liquid crystal display nounted on a
front panel of a cover ES 91-13

constructed by a sheet-like input panel. In this case,
however, the operability is poor and the utility is

lost by the size reduction.

Summary of the Invention
In the light of the above, it is an object of the

present invention to provide an information processing
~ apparatus which materially enhanceé the portability
while maintaining high operability.

10 The information processing apparatus of the
present invention compfises a main unit and a display
device. The main unit includes at least processing
means for proceSsing input data and main unit memory
means connected to the processing means. The display

18 device is attachable to and detachable from the main
unit case and includes at least display device memory
means for storing data of the main unit supplied
through a connector to be connected with a main unit
connector when attached, display means for displaying

20 the content of the memory means, control means for

controlling the display and power supply means for .

supplying powers to the display device memory means,

the display means and the control means when detached.
In accordance with the present invention, when the

25 display device is attached, the data of the main unit

-
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hinged to the main unit. As the electronic technol ogies and the packagi ng
t echnol ogi es advance, the personal conputer has been remarkably reduced in
its si'ze and wei ght and has beconme suitable to carry. Problens that the

I nvention is to Sol ve. However, a relatively | arge conponent such as a
keyboard is essential to the personal conputer. Further, in order to
enhance the function, it is required to build in a fl%gpy di sk drive.

Accor di ngly, 91-13

! is sent to the display device memory means, and when it
is detached, the stored data is displayed by the
display means while it is supplied from the separate
powef supply means.

5 It is further object of the present invention to
provide én information procéssing apparatus comprising
a main unit including at least processing means for
processing input data and main unit memory means
connected to said processing means, and a display

10 device attachable to and detachable from said main unit
and including at least a display device memory means
for storing data of said main body supplied through a
connector to be connegted with a main unit connector
when attached, display means for displaying a content

15 of said display device memory means, control means for
controlling the display of said display means and power
supply means for supplying powers to said display
device memory means, sald display means and said
control means when detached.

20 It is more further object of thé present iﬁvention to
provide an information processing apparatus comprising
a main unit including at léast processing means for
processing input data and main unit memory means
connected to said processing means and a display device

25 attachable to and detachable from said main unit case
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there is a linmt in reducing the size and the weight. In order to
remar kably reduce the size and the weight of the personal conputer., the

keyboard may be ' - 2-
ES 91-13

1 and including at least display means for displaying
data supplied from said main unit and maintaining said
data when attached and control means for controlling
the display of said display means.

5 fhe present invention will become more fully
understood from the detailed description given.
hereinbelow and the accompanying drawings which are
given by way of illustration only, and thus are not to
be considered as limiting the present invention.

10 Further scope df applicability of the present
invention will become apparent from the detailed
description given hereinafter. However, it should be
understood that the detailed description and specific
examples, while indicating preferred embodiments of the

15 invention, are given by way of illustration only, since
various changes and modifications within the spirit and
scope of the invention will become apparent to those

skilled in the art form this detailed description.

20 Brief Description of the Drawings
Fig. 1 shows a perspective view of a personal.
computer in an embodiment;
Figs. 2(a) and 2(b) respectively show a front view
and a sectional view of a display device in the
25

embodiment;
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constructed by a sheet-like input panel. In this case, however, the
operability is poor and the utility is |lost by the size reduction.
Sunmary of the Invention In the light of the above, it is an object
of the present invention to provide an information processing apparatus
which materially enhances the portablllty whi | e mai nt ai ni ng hi gh

operabilit
P Y ES 91-13

Fig. 3 shows a configuration of the personal

computer in the embodiment;

Fig. 4 shows a configuration of a personal

computer main unit shown in Fig. 3;

3 Fig. 5 shows a configuration of the display device

shown in Fig. 3; and

Fig. 6 shows a flow chart of an attachment

detachment process.

10 Description of the Preferred Embodiment

Embodiments of the present invention are now
explained in detail with reference to the accompénying
drawings. Fig. 1 shows a perspective view of an
embodiment of the information processing apparatus.

15 In Fig. 1, a personal computer 1 comprises a
personal computer main unit 3 having a keyboard on a
top thereof and a cover 4 of the personal computer main
unit 3, and it is generally rectangular and thin. The
cover 4 is pivotally coupled to the éersonal computer
20 main body 3 through a hinge 5 at a rear edge of the
keyboard 2, and it is used in an upstanding position
during the operation. The cover 4 includes a display
device 6 which is a;liquid crystal display and a pair
of audio output speakers arranged on the left and right

25 side of the display device 6. Stereo-sounding is

-
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The information processing apparatus of the present invention conprises a
main unit and a display device. The main unit includes at |east processing
means for processing input data and main unit nenory neans connected to-

t he processing neans. The display device is attachable to and detachabl e
fromthe main unit case and includes at |east display device nenory nmeans
for storing data of the main unit supplied through a 9&9Q§ﬁ£ﬁ? to be
connected with a main unit

1 provided by the speakers 7. The dispiay device 6 is
attachable to and detachable from the cover 4.
Equipments such as CPU, RAM, ROM, and I/O interface are
built in the personal computer main unit 3 and they are

5 interconhected by a data bus, an address bus and
control lines to configure a computer. An input device
is arranged on the keyboard 2 in the following manner.
A plurality of input keys are divided into two left and
right input key groups 9a and 9b and they are arranged

10 in a substantially mid-position between the rear edge
and the front edge of the keyboard 2 laterally
symmetrically with respect to a center line X of the
keyboard 2 and spaced from a predetgrmined distance
from the center line X. The input key group 9a on the

15 left of the center line X is inclined with the left
corner thereof up with respect to the front edge of the
keyboard 2, and the key groupISb on the right of the
center line X is inclined with the right corner thereof
down with respect to the front edge of the keyboﬁrd 2.

20 A left hand of a human tends to incline toward

- s right-front and a right hand tends to incline toward
left front because of a physical structure of a
shoulder and an arm. Accordingly, by arranging the
input key groups 9a and 9b in the manner described

25 above, it is not necessary to bend a wrist in a
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corinect or when attached, display neans for displaying the content of the
menory nmeans, control nmeans for controlling the display and power supply
reans-for supplying powers to the display device nenory neans, the

di spl ay neans and the control means when detached. I n accordance with
the present invention, when the display device is attached, the data of
the main unit

ES 91-13

! horizontal plane to input data, and the input operation

can be functionally attained.
A track ball input device 10 which is a pointing

input device is arranged on the center line X of the

5 keyboard 2 between the left and right input key groups
%a and 8b. In this area, a circular mount groove 41 is
formed in the surface of the keyboard 2 and a spherical
track ball 42 is removably housed in the mount groove
41. The movement of a cursor on the display 4 is

10 directed by the rotation of the track ball 42 in the'
mount groove 41. Since the track ball 42 which is used
with.the input key 8 in the input operation is arranged
between the left and right key groups 9%a and 9b, the
track ball 42 may be manipulated by either the left

15 hand or the right hand during the operation of the
track ball input device 10. This enables the
simultaneous manipulation of the track ball 42 and the
input key 8.

As shown in Fig. 1, a palm rest 13 which is a

20 rectangular projection extending perpendicularly to the
center line X on the keyboard 2 is arranged on the.
center line X in front of the track ball 42. By
resting a plan on the palm rest 13, the manipulation of
the track ball 42 is stabilized and exact operation is

25 assured. A microphone 14 which is a voice input device

.
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-3- Is sent to the display device nenory nmeans, and when it is

det ached, the stored . data is displayed by the display neans while it is
supplied fromthe separate power supply neans. It is further object
of the present invention to

ES 91-13

1 is arranged on the center line X in front of the palm
rest 13. An internal device of ﬁhe microphone 14 is
accommodated in the personal computer main unit 3 below
the keyboard 2. A slit 15 fof the microphone is formed

5 in the surface of the keyboard 2. An operator may
input voice to the personal computer 1 through the
microphone 14.

A parabola antenna 18 which 1Is an electromagnetic
wave transmitting and receiving device is arranged

10 behind the input key groups 9a and 8b, on the center
line X of the keyboard 2. The parabola antenna 1 is
connected to a bus 11 of the computer circuit through a
communication interface (not shown). A paper feed port
51 and a paper eject port 52 of a printer 19 are

15 arranged behind the parabéla antenna 16 and in front of
the hinée 5 of the display 4. Components of the
printer 19 are accommodated in this area of the
personal computer main unit 3. A slot 21 for
accommodating an IC card 20 is formed on a right side

20 of the personal computer main unit 3.

Figs. 2A and ZB_show a construction of the display
device 6 shown in Fig. 1. Fig. 2B shows a front view
and Fig. 2A shows an A-A sectional view. As shown, a
liquid crystal (LC) display panel 62 in secured to a

25 front panel of a display frame 61, and a backlight
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provi de an information processing apparatus conprising a main unit

i ncluding at |east processing nmeans for processing input data and main
unit nmenory neans connected to said processing neans, and a display
device attachable to and detachable fromsaid main unit and including at
| east a display device nenory neans for storing data of said main body
supplied through a connector to be connected with a main unit connector

when attached, display nmeans for displaying a content 91-13

! device 63 is arranged on a rear panel of the display
frame 61. The backlight device 63 contains a light
source and a light diffusion plate (not shown). A
circuit board 64 is arranged behind the backlight

5 device 63, and an end thereof projects from the display
frame 61 to function as a display device connector 65.
Circuit components 66 such as IC’'s are mounted on the
circuit board 84, and a sheet battery (for example, a
Ni~Cd battery) 67 is mounted on a rear surface. A

10 backlight controller 68 for controlling a brightness of
the backlight device 63 and a contrast controller 69
for controlling a contrast of the display panel 62 are
arranged on a right side of the display frame 61, and a
backlight switch sw 71 for turning on and off the

15 backlight device 63 and a display switch sw 72 for

- turning on and off the display panel 82 dre arranged on
a lower side of the display frame 61. An outer area of
the display frame 61 shown by broken line is not
seeable when it is mounted on the cover 4.

20 Fig. 3 shows a block diagram of the personal
computer. As shown, the personal computer ﬁain unit 3
and the display device 6 are interconnected by a main
uﬁit connector 31 and a display device connector 85.

The personal computer main unit 3 and the display

25 device 6 are configured as shown in Figs. 4 and 5,
Tl



of ‘said display device nmenory neans, control neans for controlling the

di splay of said display neans and power supply neans for supplying powers
to said display device nmenory neans, said display neans and said contro
means when det ached. It is nore further object of the present invention
to provide an information processing apparatus conprising a main unit

I ncl udi ng at | east processing neans for processing in&gtg?aag and main
unit nmenory neans -

1 respectively.

As shown in Fig. 4, the personal computer main

unit 3 comprises an MPU 32 which may be Intel 80286 or
80386 and is connected to a 1 MHz low speed clock

5 generator 34L and a_16 MHz high speed clock generator
34H through a clock selector 33. The MPU 32 is
connected to an external memory 20 such as an IC card,
the keyboard 8, the communication intérface 36
connected to the parabola antenna 16 and the track ball

10 42 through a bus 35, and it is also connected to the
following elements. They are a ROM 37 for storing a
BIOS, a main memory 38 to be used for an arithmetic
operation, a printer 39, a timer 40 for checking the
attachment /-detachment of the display device 6, an

15 interruption controller 41 for controlling
interruption, a DMA (direct meﬁory access) controller
42 and an I/0 interface 43 for connecting various I/O
devices. The main unit VRAM 44 thch is a video memory

is read and written excluéively by the MPU 32 and it is

20 of dual structure with a display device video memory to
be described later. A serial interface, that is, é
main unit SIO 45 is usea to transfer data of the main
unit VRAM 44 to the display device 6 and it is
connected to a transmission pin 31A of the main unit

25 connector 31. In the present embodiment, the serial

[
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connected to said processing neans and a display device attachable to and

det achable fromsaid nain unit case

-4-

and including at |east display nmeans for displaying

10

15

20

25

ES 91-13

data transfer is used in order to reduce the number of
prins of the connecters 31 and 65 between the personal
computer main unit 3 and the display device 6 although
parallel data transfer may be used to attain high speed
data transfer where the increase of the number of pins
is permitted.

lAs shown in Fig. 5, the display device 6 comprises
a CPU 75 for controlling communication and managing
power saving, and it is connected to a display device
SI0O 77, a display device VRAM 78 and a display
controller 59 through a bus 76. The display device SIO
77 is connected to a reception pin 65A which
corresponds to the main unit connector A of the
personal computer 3, through a buffer 80 so that the
data of the main unit VRAM 44 is transferred to the
display device VRAM 78. The display controller 79 is
connecfed to a character_generator 81 for generating

character codes and also connected to an LCD driver 82

which drives the display panel 62 to control the

displa& of the content of the display device VRAM 78 on
the display panel 62. By setting a mode of the CPU 75,
the VRAM 78 may store a plurality of screens to display
them. When the display device 6 is connected to the
personal computer main unit 3, a plurality of screens

are stored in accordancé with the inputs from the

11 This Sheet Has Been Reﬂlaced




dat a supplied fromsaid main unit and nmaintaining said data when attached
and control neans for controlling the display of said display neans.

The present invention will beconme nore fully understood fromthe detailed
description given hereinbelow and the acconpanying draw ngs which are
given by way of illustration only, and thus are not to be considered as
limting the present invention. Furt her scope ongpgaiggbility of the

pr esent

L display'sw 72 by switching the address of the VRAM 78,
and when the display device 6 is detached from the
personal computer main unit 3, the address of the VRAM
78 is switched in accordance with the input from the

5 display sw 72 so that the screens are selectively
displayed. A brightness controller 83 controls the
brightness of the backlight device 63 in accordance
with the setting of the backlight controller 68. The
contrast of the display panel 62 is controlled by the

10 LCD driver 82 in accordance with the setting of the
contrast controller 69. The backlight sw 71 and the
display sw 72 are connected to the CPU 75.

The sheet battery 67 is connected to a power
supply bin 65B of the reception in 65A through a charge

15 circuit 84, and the power supply pin 65B is connected

to a power supply pin 31B of the main unit connector

31. A power supply (not shown) of the personal

computer main unit 3 is connected to the power supply

pin 31B so that the sheet battery 67 is recharged when

20 the display device 6 is attache. The power of the

sheet battery 67 is supplied to the circuits of the

display device 6 through a voltage regulator 85. A

main unit éttachment/detachment detection pin 31c

corresponds to a grounded pin 65c of the reception pin

25 65A and a display device attachment/detachment
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i nvention will become apparent fromthe detailed description given

herei nafter. However, it should be wunderstood that the detailed
description and specific exanples, while indicating preferred enbodi nents
of the invention, are given by way of illustration only, since var.ious
changes and nodifications within the spirit and scope of the invention

w || becone apparent to those skilled in the art fornh%hbi_q§tailed

descri ption.

! detection pin 65D is connected to a grounded pin 31D of
the main unit connector 31. Thus, the attachment and
the detachment can be independently detected. A
detection signal SC of the main unit 3 is inverted and

5 supplied to the MPU 32, and a detection signal SD of
the display device 6 is inverted and supplied to the
CPU 75.

Functions and o?erations of the present embodiment

are now explained.

_10 The display device 6 has the CPU 75 separately
from the personal computer main unit 3 and its own
display device VRAM 78. Thus, when the display device
is attached to the personal gcmputer main unit 3, it
functions as the display means for the personal

15 computer, and when it is detached, it functions as an
independent display unit having a memory and a
controller. Because the VRAM includes a plurality of
planes, the function of the personal cohputer when the
display device 6 is attached, is enhanced. Namely, the

20 processing efficiency and the processing speed of the
MPU 32 of the personal computer main unit 3 are
enhanced because the MPU 32 may read and write the main’
unit VRAM 44 at its own timing since the data for the
display is read from only the VRAM 78 When the

23 display device 6 is detached from the personal computer

13
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Bri'ef Description of the Draw ngs Fig. 1 shows a perspective view of
a personal. conputer in an enbodi nent; Figs. 2(a) and 2(b)
fespectively show a front view and a sectional view of a display device in

the enbodi nent;

ES 91-13

! main unit 3, it is detected by the detection signal SC
of the personal computer main unit 3 and the detection
signal SD of the display device 6. In response to
those signals, the following switching is performed.

S In the personal computer main unit 3, the clock
selector 33 is activated by a command of the MPU 32 to
switch the supply source of clock from the high speed
clock generator 34H to the low speéd clock generator
34L. In this manner, low power consumption is attained

10 when the display device 6 is not attached. When the
display device 6 is reattached, the detection signal SC
supplied to the MPU 32 through the inverting buffer
changes from a low level to a high level so that the
supply source of the clock is switched from the low

15 speed clock genefator 34L to the high speed clock

generator 34H.

The display device 6 functions in the following
manner. Whether the display dgvice is attached to the
personal computer main unit 3 or not, the data of the
20 VRAM 78 is read frame by frame by the CPU 75 or the
- display controller 79 and it is displayed on the

display panel 62. When the display device 6 is
attached, the VRAM 78 is also updated in parallel by

the data from the personal computer main unit 3 by the

25 control of the CPU 75. When it is detached, it is
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-5 Fig. 3 shows a configuration of the personal conputer in the
enbodi nent ; Fig. 4 shows a configuration of a personal conputer nmain
unit shown in Fig. 3; Fig. 5 shows a configuration of the display

device shown in Fig. 3; and

ES 91-13

v detected by the CPU 75 by the high level of the
detection signal SD and the power saving is managed.
For example, when the backlight sw 71 is depressed, the
backlight device 63 is turned off so that the life of

5 the sheet battery 67 is extended, and when the display

sw 72 is depressed; the display by the display panel 62
is turned off so that the life of the sheet battery 67
is extended. In a multi-screen display mode, the
display screen is switched each time the display sw 72

10 is depressed.

Fig. 6 shows a flow chart of a process in the
attachment/detachment. Whether the display device 6 is
attache or ﬂot is determined by the detection signal
SC(step 102), and when it is attached, the acceptance

15 of the keyboards 9a and 9b is permitted (step 104). A
normal process is then carried out (step 108). If the
detachment of the display device 6 is detected in the
step 102, the acceptance of the keyboards 9a and 9b is
inhibited (step 108), and the clock source to the MPU

20 32 is switched from the high speed clock generator 34H
to the low speed clock generator 34L (step 110). The
attachment/detachment of the display device 6 is
checked at an interval of one second (step 114) by
starting a timer 40 (step 112). When the display

25 - device 6 is reattached, the clock source is switched to
-

i

15



Fig. 6 shows a flow chart of an attachment detachnent process.
Description of the Preferred Enbodi nent Enbodi nents of the .present
invention are now explained in detail with reference to the acconpanying
drawings. Fig. 1 shows a perspective view of an enbodi ment of the

I nformati on processi ng apparat us. In Fig. 1,- a personal conputer 1
conprises a ES 91-13
! the high speed clock generator 34H (step 116), and the

content of the main unit VRAM 44 is transferred to the
display VRAM 78 (step 118). 1In the present embodiment,
the display device 6 has the backlight although a

‘5 display without a backlight may be used to extend a
displayable time in the detach mode.

In the present embodiment, a conventional liquid
crystal display is used, alternatively, a ferroelectric
liquid crystal display may be used. 1In this case, the

10 display device VRAM may be omitted due to a memory
effect of the liquid crystal itself so tﬁat the power
consumption and the cost can be further reduced.
Effects of the Invention

In accordance with the present invention, when the

15 display device is attached, the data of the main unit
is transferred to the display device memory means and
stored therein, and when it is detached, it is ﬁowered
from its own power supply means and the stored data is
displayed by the display means. Thus, the portability

20 is significantly enhanced while maintaining high
operability. The prepared document or information may
be presented by using the detached display device
without printing it out. Further, the detached display
device may be directly applied to a copying machine to

25 make a number of copies without printing it.

. 6
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personal conputer main unit 3 having a keyboard on a top thereof and a
cover 4 of the personal conputer main unit—3; and it is generally
rectangular and thin. The cover 4 is pivotally coupled to the personal

conputer main body 3 thr ougﬁisah&tﬁcuse&lkiifdr ear edge of the keyboard 2,

and it is used in an upstandimlﬁﬁ “m‘\ uring the operation. The cover 4
on t

I ncl udes a display device 6 Id crystal gy %HLQ% and a pair
of audi o out put speakers arra e left and right

1 Claims
1. Aﬂ information processing apparatus comprising;
a main unit including at least processing means for
processing input data and main unit memory means

5 connected to said processing means, and

a display device attachable to and detachable from
said main unit and including at least a display device
memory means for storing data of said main body
supplied through_a connector to be connected with a

10 main unit connector when attached, display means for
displaying a content of said display device memory
means, control means for controlling the display of
said display means and power supply means for supplyiné
powers to said display device memory means, said

15 display means and said control means when detached.

2. An information processing apparatus according to
Claim 1 wherein said display device further includes
first detection means for detecting the attachment to

20 and the detachment from said main unit.

3. An information processing apparatus according to
Claim 2 wherein said display means includes a liquid
crystal display panel including a backlight for back

25 illumination and an LCD driver for controlling the

17
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side of the display device 6. Stereo-sounding is

-'6- provi ded by the speakers 7. The dlsﬁTay device 6 is
and detachable fromthe covwes sﬂeetHasBeenRTi

10

15

20

25

QT

display, and the backlight is turned off when the

detachment is detected by said first detection means.

4. An information processing apparatus according to
Claim 2 wherein said display device further includes
management means for managing power saving when the

detachment is detected by said first detection means.

5. An information processing apparatus according to

Claim 2 wherein a-predetermined potential is applied to

a terminal of the main unit connection and said
detection means detects the attachment to and the
detachment from said main unit case by detecting the

predetermined potential at the terminal of the display

device connector.

6. An information processing apparatus according to
Claim 5 wherein said display means includes a liquid
crystal display panel including a backlight for back
illumination and an LCD driver for controlling the
display, and the backlight is turned off when the

detachment is detected by said first detection means.

7. An information processing apparatus according to

Claim 1 wherein said main unit further includes second

* 4 L M. S *
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Equi pnments such as CPU, RAM ROM and I/Ointerface are built in the
personal conputer main unit 3—and—they are 1interconnected by a data bus,

an address bus and control i £3hd gniﬂg [£q2 conputer. An input device
is arranged on the keyboard 2 Blmﬁw& Hg manner. A plurality of
t

I nput keys are divided into two ht i nput key groups 9a and 9b
and they are arranged 1in a sub -position _between the rear
edge and the front edge of the keyboard 2 |aterally -13

1 _
detection means for detecting the attachment and the

detachment of said display device.

8. An information processing apparatus according to
Claim 2 wherein a predetermined potential is applied to
a terminal of said display device connector and said
detection means detects the attachment to and the
detachment from said main uﬁit case by detecting the

predetermined potential at the terminal of said main

10
unit connector.

9. An information processing apparatus according to

Claim 7 wherein said main unit further includes

switching means for switching an internal operation
" clock when the attachment and the detachment are

detected by said second detection means.

10. An information processing appaéatus according to

Claim 9 wherein said main unit further includes input

20 .
means for inputting data to said processing means.

11. An information processing apparatus according to
Claim 10 wherein said main unit inhibits the input of
said input means and switches the internal operation

25
clock to a low speed clock until said display device in

19
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syfmetrically with respect to-a center line X of the keyboard 2 and spaced
froma predeternined distance fromthe center line X The input key group
9a on the _Iéﬂhtssmetﬂﬁs@ewm dline Xis inclined with the left corner

thereof up wt he front edge of the keyboard 2, and the key
group 9b on th center line Xis inclined with the right

corner thereof down wth respect to the front edge 0f§§u§f@ﬁpoard 2. A
| eft hand of a human tends to incline toward

1
attache when the detachment of said display device is

detected by said second detection means.

12. An information processing apparatus according to
Claim 10 wherein said main unit permits the input of
said input means after the transfer of the data of said
main unit to said display device and switches the
~internal operation clock to a high speed clock when the
attachment of the detached display device is detected

10
by said second detection means.

13. An information processing apparatus according to

Claim'l wherein said main unit memory means is a video
- memory for storing a result of processing by said

processing means, and said display device memory means

is a video memory for storing the content of said main

unit memory means supplied fhrough séid connector.

20 14. An information processing apparatus according to
any one of Claim 1 wherein said power supply means
includes a rechargeable battery and charge means for
recharging said battefy through the supply of the power
when said display device is attached to said main unit.

25
15. An information processing apparatus according to

20
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right-front and a right hand tends to incline toward left front because of
a physical structure of a shoulder—aﬁﬁ’aﬁ”éfﬁT_ﬁccordingly, by arrangi ng
the input key groups 9a and 9b in t g&glbed above, it is not

e T[]

Claim 1 wherein said main unit is generally rectangular

ES 91-13

and thin and has a cover pivotably coupled to an edge
thereof through a hinge, and said display device is

attachable to and detachable from said cover.

16. An information processing apparatus according to
Claim 1 wherein said display means includes a liquid
crystal display panel including a backlight for back

illumination and an LCD driver for controlling the

10 .
display.

17. An information processing apparatus according to

Claim 1 wherein said display device memory means is

capable of storing a plufality of screen data of said
15 display means, and said control means selectively
displays the plurality of screens on said display

means.

18. An information processing apparatus comprising;

20
a main unit including at least processing means

for processing input data and main unit memory means

connected to said processing means; and

a display devicé attachable to and detachable from

said main unit case and including at least display

25
means for displaying data supplied from said main unit

-_
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-7- hori zontal plane to input data, and the input operation can be
functional ly attai ned. A track ball input device 10 which is a
pointing 1input device is arranged on the center line X of the keyboard 2
between the left and right input key groups 9a and 9b. In this area, a
circular nmount groove 41 is fornmed in the surface of the keyboard 2 and a

spheri cal ES 91-13

and maintaining said data when attached and control
means for controlling the display of said display

means.

5 19. An information processing apparatus according to
Cclaim 18 wherein said display means includes a

ferroelectric liquid crystal display.

20. An information processing apparatus comprising a
processing unit and a display unit, the display unit
10 having a screen which is operable to provide a display
defined by display data received from the processing
unit, characterised in that the display unit is
detachable from the processing unit and is operable to

maintain said screen display while detached.

Sheet Has Been Re[ilaced
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track ball

a cursor on the display 4 is
In the nount groove 41. Since the track bal

42 is renovably housed in the nount groove
directed by the rotation of the track bal
42 which is used wth the

41. The novenment of

42

i nput key 8 in the input operation is arranged between the left and right

key groups 9a and 9b, the track ball 42 nmay be mani pul ated by either the
I nput

left hand or the right hand during the operation of tghe g track bal
device 10. This enabl es the

1

10

15

20

25

Abstract of the Disclosure

An information processing apparatus such as a
personal computer or a word processor is disclosed.
A mﬁin unit includes at least processing means for
processing input data, and main unit memory means
connected to the processing means. A display device is
attachable to and detachable from the main unit case
and includes at least display device memory means for
storing data of the main unit supplied through a
connector to be connected to a main unit connector when
attached, display means for displaying the stored
content, control meaﬁs for controlling the display and
power supply means for supplying powers to the display
device memory means, the display device and the control

means when detached.
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si'mul t aneous mani pul ation of the track ball 42 and the input key 8.

As shown in Fig. 1, a palmrest 13 which is a rectangul ar projection
‘extendi ng perpendicularly to the center line X on the keyboard 2 is
arranged on the center line X in frbht ¥f—fBe track ball 42. By resting a
plan on the palmrest 13, the manipulation of the track ball 42 is
stabilized and exact operatlon Is assured. A mcrophone 14 which is a

voi ce input device (/6

FIG. T

62
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is arranged on the center line X in front of the palm rest 13.

i nternal device of the m crophone 14 is

ES 91-13
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acconmpdat ed in the personal conputer main unit 3 below the keyboard 2. A
slit 15 for the mcrophone is forned in the surface of the keyboard 2. An
‘operator may input voice to the personal conputer 1 through the

m cr ophone 14. ' A parabol a ant ep§a 96-W%Bi ch is an el ectronmagnetic
wave transmtting and receiving device is arranged behind the input key
groups 9a and 9b, on the center 1line X gf,the keyboard 2. The parabol a
antenna 1 is /6
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connected to a bus 11 of the conputer circuit through a commnication
I'nterface (not shown). A paper feed port 51 and a paper eject port 52 of a
‘printer 19 are arranged behind the parabola antenna 16 andhs ﬁhehierBeanﬂlelplaced

the hinge 5 of the display 4. Conpof8§nt®]-efi3the printer gltwmlwm m

accommodated in this area of the personal conputer main uni
for accommodating an IC card 20 is for[zza/d on a right side of the personal

conmputer main unit 3.
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2A and 2B show a construction of the display elew—e(,L@_shgm_l_n_El_g

1. Fig. 2B shows a front view and Fig. 2A shows an

Fi-gs.
‘'shown,

dpanel
-0-

vi ew. As

1]

eenf

|

I

A- A secti onal
][!T i

62 in sec

(LO) display panel
and a backlighf 91—13

I'i quid crystal

a
of a display frame 61,

J
197 ¥8 _ m
HOLYIN93Y Ad3L1vE LINOYID !
I 39V 110A 318v394VHI3Y ONIOYYH) |
£8 ) a8 _
3 €9 40 " “
s ¥31104.LNOD 3NV Nﬁ\ NM\ “
B9 SSINLHOTH @01 UL NN,,.MN Vi |
“
|
]
i
“
HOLYHINIO Y3 T104.NOD !
| w3lovavHD — T AV1dSIa Ndo _
18 6/ : !
- s~ i
)
VYA 0IS !
8L~ _ 1L Nﬂy “
L “
w2 |
1
08 m
|
v59 !
||||||||||||||||||||||||||||||||||||||||||||||||||||||| —~——T (069
2733 %
¢ D/ AN
vie ale’/ 91¢ 8IE




(not shown).

device 63 is arranged on a rear panel
backl i ght device 63 contains a |ight
A circuit board 64 is arrﬁﬁg
63, and an end thereof projects fromthe display
di spl ay devi ce connector 65.
nmount ed on the

FIG. 6
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CELQULt“board 64, and a sheet battery (fof exar %) OgGlb
modnted on a rear surface. A backl i ght control ‘: ' %vgcllﬁ
bri ght ness of the backlight device 63 and a cqn- gl P Py 3

control ling

si de of the.

and off the
and of f the

a contrast of the display panel 62

di splay frame 61, and a batkkight
backl i ght device 63 and a displ ay

di spl ay panel 62 are arranged on

ed
ﬁ%edo

Title of the Invention

INFORMATION PROCESSING APPARATUS

Background of the Invention
(Field of the Invention)

The present invention relates to an information
processing equipment such as a personal computer or a
word processor
(Related Background Art)

A personal computer comprises a main unit
including an input device such as a keyboard, a CPU
(ROM and RAM),.and a display device such as a liquid
crystal display mounted on a front panel of a cover
hinged to the main unit. As the electronic
technologies and the packaging technologies advance,
the personal computer has been remarkably reduced in
its size and weight and has become éuitable to carry.
Problems that the Invention is to Solve.

However, a relatively large component such as a

keyboard is essential to the personal computer.

. Further, in order to enhance the function, it is

required to build in a floppy disk drive. Accordingly,
there is a limit in reducing the size and the weight.
In order to remarkably reduce the size and the weight

of the personal computer., the keyboard may be

This is the replacement sheet -
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a -l ower, side of the display frane 61. An outer area of the display frane
61 'shown by broken line is not seeable when it is nounted on the cover 4.
Fig. 3 shows a block diagram of the personal conputer. As shown, the
personal conputer nmain unit 3 and the display device 6 are interconnected
by a main wunit connector 31 and a di%ﬁfay devi ce connector 65. The
~personal conputer main unit 3 and the display device 6 are configured as
shown in Figs. 4 and 5, '

constructed by a sheet-like input panel. In this case,
.however, the operability is poor and the utility is

lost by the size reduction.

Summary of the Invention

In the light of the above, it is an object of the
present invention to provide an information proceésing
apparatus which materially enhaﬁceé the portability
while maintaining high operability.

The information processing apparatus of the
present invention cqmprises a main unit and a display
device. The main unit includes at least processing
means for processing input data and main unit memory
meéns connected to the processing means. The display
device is attachable to and detachable from the main
unit case and includes at least display device memory
means for storing data of the main unit supplied
through a connector to be connected with a main uait
connector when attached, display means for displaying
the content of the memory means, control means for
controlling the display and power supply means for .
supplying powers to thé.display device memory means,
the display means and the control means when détached.

In accordance with the present invention, when the

display device is attached, the data of the main unit

This is the replacement shest
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- 10 - . respectively. As shown in Fig. 4, the personal conputer
maih unit 3 conprises an MPU 32 which may be Intel 80286 or

is sent to the display device memory means, and when it
is detached, the stored data is displayed by the
display means while it 'is supplied from the separate
power supply means.
It is further object of the present invention to

' provide an information processing apparatus comprising
a main unit including at least processing means for
processing input data and main unit memory means
connected to said processing means, and a display
device attachable to and detachable frém said ma%n unit
and including at least a display device memory means
for storing data of said main body supplied through a
connector to be connected with a main unit connector
when attached, display.means for displaying a content
of said display device memory means, control means for
controlling the display of said display means and power
" supply means for supplying powers to said display
device memory means, said display means and said
control means when detached.

It is more further object of the present iﬁvention to
provide an information processing apparatus comprising
a main unit including at least processing means éor
processing input data and main unit memory means
connected to said processing means and a display device

attachable to and detachable from said main unit case

This is the replacement sheet
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80386 and is connected to a 1 Mz |ow speed clock generator 34L and a 16
MHz hi gh speed clock generator 34H through a clock selector 33. The MPU 32
is connected to an external nenory 20 such as an IC card, the keyboard 9,
t he conmuni cation interface 36 connected to the parabola antenna 16 and
the track ball 42 through a bus 35, anfi ¥t is al so connected to the
following elements. They are a ROM 37 for storing a BIGCS, a main nenory 38
to be used for an arithnetic

and including at least display means for displaying
data supplied from said main unit and maintaining said
data when attached and control means for controliing
the display of said display means.

fhe present invention will become more fully
understood from the depailed description given.
hereinbelow and the accompanying drawings which are
given by way of illustration only, and thus are not to

. be considered as limiting the present invention.

q iy

Further scope of applicability of the present
invention will become apparent from the detailed
description given hereinafter. However, it should be
understood that the detailed description and specific
exampleé, while indicating preferred embodiments of the
invention, are given by way of illustration only, since
various changes and modifications within the spirit and
scope of the invention will become apparent to those

skilled in the art form this detailed description.

) Brief Description of the Drawings

Fig. 1 shows a perspective view of a personal.
computer in an embodiment; |

Figs. 2(a) and 2(b) respectively show a front view
and a sectional view of a display device in the

embodiment;
“This is the replacement sheet

Date: . 6 MAR 93



operation, a printer 39, a timer 40 for checking the attachment /
det'achnent of the display device 6, an interruption controller 41 for
controlling interruption, a DVA (direct nenory access) controller 42 and
an I/Ointerface 43 for connecting various I/O devices. The main unit VRAM
44 which is a video nenory is read, anddwritten exclusively by the MPU 32
and it is of dual structure with a display device video nenory to be
described later. A serial interface, that is, a

Fig. 3 shows a configuration of the personal
.computer in the embodiment;

Fig. 4 shows a'configuration of a personal
computer main unit shown in Fig. 3;

Fig. 5 shows a configuration of the display device
shown in Fig. 3; and

Fig. 6 shows a flow chart of an attachment

detachment process.

Description of the Preferred Embodiment

Embodiments of the present invention are now
explained in detail with reference to the accompanying
‘drawings. Fig. 1 shows a perspective view of an
embodiment of the information.processing apparatus.

In Fig. 1, a personal computer 1 comprises a
personal computer main unit 3 having a keyboard on a
top thereof and a cover 4 of the personal computer main
unit 3, and it is generally rectangular and thin. The
cover 4 is pivotally coupled to the personal computer
main body 3 through a hinge 5 at a rear edge of the
keyboard 2, and it is used in an upstanding position
during the operation. The cover 4 includes a display
device 6 which is a liquid crystal display and a pair
‘of audio output speakers arranged on the left and right

side of the display device 6. Stereo-sounding is

This is the replacement sheet
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na{n unj t SI O 45 IS used to transfer data of the main unit VRAM 44 to the
di splay device 6 and it is connected to a transm ssion pin 31A of the main
unit connector 31. In the present enbodi nent, the serial

-6 -

provided by the speakers 7. The display device 6 is
attachable to and detachable from the cover 4.
Equipments such as CPU, RAM, ROM, and I/0 interface are
built in the personal computer main unit 3 and they are
interconnected by a data bus, an address bus and
.control lines to configure a computer. An input device
is arranged on the keyboard 2 in the following manner.
A plurality of input keys are divi&ed into two left and
right input key groups 9a and 9b and they.are arranged
in a substantially mid-position between the rear.edge
and the front edge of the keyboard 2 laterally
symmetrically with respect to a center line X of the
keyboard 2 and spaﬁed from a predetermined distance
from the center line X.. The input key gfoup ga on the
left of the center line X is inclined with the left
corner thereof up with respect to the front edge of the
"keyboard 2, and the key group Sb on the right of the
centér line X is inclined with the right corner thereof
down with respect to the front edge of the keyboard 2.
A left hand of a human tends to incline toward
right-front and a right hand tends to incline toward
left front because of a physical structure of a
shoulder and an arm. Accordingly, by arranging the
input key groups Sa and Sb in the manner described

above, it is not necessary to bend a wrist in a
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data transfer is used in order to reduce the nunber of pins of the
connecters 31 and 65 between the personal conputer nmain unit 3 and the

di spl ay device 6 although parallel data transfer may be used to attain

hi gh speed data transfer where the increase of the nunber of pins is
permtted. As shown in Fig. 5, th& display device 6 conprises a CPU
75 for controlling comuni cation and managi ng

horizontal plane to input data, and the input operation
can be functionally attained.

A track ball input device 10 which is a pointing
input device is arranged on the center line X of the
keyboard 2 between the left and right input key groups
ga and 9b. In this area, a circular mount groove 41 i;
formed in the surface of the keyboard 2 and a spherical
track ball 42 is removably housed in the mount groove
"41. The movement of a cursor on the display 4 is “

e directed by the rotation of the track ball 42 in the
mount groove 41. Since the track ball 42 which is used
with.the input key 8 in the input operation is arranged
between the left and right key groups 9a and 8b, the
track ball 42 may be manipulated by either the léft
hand or the right hand during the operation of the
track ball input device 10. This enables the
simultaneous manipulatipn of the track ball 42 and the
input key 8.

As shown in Fig. 1, a palm rest 13 which is a
‘rectangular projection extending perpendicularly to the
center line X on the keyboard 2 is arranged on the.
center line X in front of the track ball 42. By
resting a plan on the palm rest 13, the manipulation of
the track ball 42 is stabilized and exact operation is

assured. A microphone 14 which is a voice input device

This is the replacement sheet
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power saving, and it is connected to a display device SIO 77, a display
device VRAM 78 and a display controller 79 through a bus 76. The display
device SIO 77 is connected to a reception pin 65A which corresponds to
the main unit connector A of the personal conputer 3, through a buffer 80
so that the data of the main unit VRAMI44 is transferred to the display
device VRAM 78. The display controller 79 is connected to a character
generator 81 for generating

is arranged on the center line X in front of the palm

rest 13. An internal device of the microphone 14 is

accommodated in the personal computer main unit 3 below

the keyboard 2. A slit 15 for the microphone is formed

in the surface of the keyboard 2. An operator may

input voice to the personal computer 1 through the

microphone 14.

A parabola antenna 16 which is an electromagnetic’

wave transmitting and receiving device is arranged

behind the input key,gfoups 9a and &b, on the center

line X of the keyboard 2. The parabola antenna 1 is

connected to a bus 11 of the computer circuit through a

communication interface (not shown). A paper feed port

51 and a paper eject port 52 of a printer 19 are

arranged behind the parabola antenna 16 and in front of

the hinée-s'of the display 4. Components of the

printer 19 are accommodated in this area of the

personal computer main unit 3. A slot 21 for

accommodating an IC card 20 is formed on a right side

of the personal computer main unit 3.

Figs. 2A and 2B show a construction of the display
device 6 shown in Fig. 1. Fig. 2B shows a front view
and Fig. 2A shows an A-A sectional view. As shown, a

liquid crystal (LC) display panel 62 in secured to a

front panel of a display frame 61, and a backlight
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character codes and al so connected to an LCD driver 82 which drives the
di spl ay panel 62 to control the display of the content of the display
device VRAM 78 on the display panel 62. By setting a node of the CPU 75,
the VRAM 78 may store a plurality of screens to display them Wen the
di splay device 6 is connected to the =-p®rsonal conputer nmain unit 3, a
plurality of screens are stored in accordance with the inputs fromthe

device 63 is arranged on a rear panel of the display
frame 61. The backlight device 63 contains a light
source and a light diffusion plate (not shown). A'
circuit board 64 is arranged behind the backlight

" device 63, and an end thereof projects from the display
frame 61 to function as a display device connector 65.
Circuit components 66 such as IC's are mounted on the
circuit board 64, and a sheet battery (for example, a
Ni-Cd battery) 87 is mounted on a rear surface. A
backlight controller 68 for-controliing a brightﬁess of
the backlight device 63 and a contrast controller 69
for controlling a contrast of the display panel 62 are
arranged on a right side of the display frame 61, and a
backlight switch sw 71 for turning on and off the
backlight device 63 and a display switch sw 72 for

- turning on and off the display panel 62 are arranged on
a lower side of the display frame 61. An outer area of
the display frame 61 shown by broken line is not
seeable when it is mounted on the cover 4;

Fig. 3 shows a block diagram of the personal
computer. As shown, the personal computer main unit 3
and the display device 6 are interconnected by a main
ﬁﬁit connector 31 and a display device connector 65.
The personal computer qain unit 3 and the display |

device 6 are configured as shown in Figs. 4 and 5,
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- 12 - di splay sw 72 by switching the address of the VRAM 78, and when
the display device 6 is detached fromthe personal conputer main unit 3,
t he address' of the VRAM

- 10 -

respectively.

As shown in Fig. 4, the personal computer main
unit 3 comprises an MPU 32 which may be Intel 80286 or
80386 and is connected to a 1 MHz low épeed clock
generator 34L and a_lGIMHz high speed clock generator .
34H through a clock seIgctor 33. The MPU 32 is
connected to an external memory 20 such as an IC card,
the keyboard 9, the communication interface 36

.connected to the parabola antenna 16 and the track ball
42 through a bus 35, and it is also connected to the
following elements. They are a ROM 37 for storing a
BIOS, a main memory 38 to-be used for an arithmetic
operation, a printer 38, a timer 40 for checking'the
attachment / ﬁetachment oﬁ the display device 6, an
interruption controller 41 for controlling
interruption, a DMA (direct meﬁory access) controller .
42 and an I/0 interface 43 for connecting various I/0
devices. The main unit VRAM 44 which is a video memory
is read and written exclusively by the MPU 32 and it is

"of dual structure with a display device video memory to
be described later. A seriai interface, that is, a
main unit SIO 45 is used to transfer data of the main
unit VRAM 44 to the display device 6 and it is
connected to a transmission pin 31A of the main upit

connector 31. In the present embodiment, the serial
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78 is switched in accordance with the input fromthe display sw 72 so that
the screens are selectively displayed. A brightness controller 83 controls
the brightness of the backlight device 63 in accordance wth the.setting
of the backlight controller 68. The, contrast of the display panel 62 is
controlled by the LCD driver 82 in acddrdance with the setting of the
contrast controller 69. The backlight sw 71 and the display sw 72 are
connected to the CPU 75. '

. data transfer is used in order to reduce the number of
pins of the connecters 31 and 65 between the personal
computer main unit 3 and the display device 6 although
parallel data transfer may be used to attain high speed
data transfer where the increase of the number of pins

is permitted.

As shown in Fig. 5, the display device 6 comprises
a CPU 75 for controlling communication and managing
power saving, and it is connected to a display device °
SIO 77, a display device VRAM 78 and a display
controller 79 through a bus 76. The display device SIO
77 is connected to a reception pin 65A which
corresponds to the main unit connector A of the
personal computer 3, through a buffer 80 so that the
data of the main unit VRAM 44 is transferred to the
display device VRAM 78. The display controller 79 is
connecfed to a character generator 81 for generating
character codes and also connected to an LCD driver 82
which drives the display panel 62 to control the
displa& of the content of the display device VRAM 78 on
the display panel 62. fy setting a mode of the CPU 75,
the VRAM 78 may store a plurality of screens to display
_.them. When the display device 6 is connected to the
personal computer main unit 3, a plurality of screens

are stored in accordancé with the inputs from the
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The sheet battery 67 is connected to a power supply pin 65B of the
reception in 65A through a charge circuit 84, and the power supply pin 65B
is connected to a power supply pin 31B of the main unit connector 31. A
power supply (not shown) of the personal conputer main unit 3 is connected
to the power supply pin 31B so that -t &8 sheet battery 67 is recharged when
the display device 6 is attache. The power of the sheet battery 67 is
supplied to the circuits of the

display'sw 72 by switching the address of the VRAM 78,°
and when the display dévice 6 is detached from the
persoﬁal computer main unit 3, the address of the VRAM
78 is switched in accordance with the input from the
display sw 72 so that the screens are selectively
displayed. A brightnesé controller 83 controls the
_brightness of the backlight device 63 in accordance
with the setting of the backlight controller 68. The
contrast of the display panel 62 is controlled by the
LCD driver 82 in accordance with the setting of the
contrast controller 68. The backlight sw 71 and the
display sw 72 are connected to the CPU 75.

The sheet battery 67 is connected to a power
supply bin 65B of the reception in 65A through a charge
circuit 84, and the power supply pin 65B is connected
.to a power supply pin 31B of the main unit cgnnector
31. A power supply (not shown) of the personal
computer main unit 3 is connected to the power supply
pin 31B so that the sheet battery 67 is recharged when
the display device 6 is attache. The power of the
sheet battery 67 is supplied to the circuits of the
display device 6 through a voltage regulator 85. A

'main unit attachment/détachment detection pin 31lc
cdrresponds to a grounded pin 65c of the reception pin

65A and a display device attachment/detachment
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di spl ay device 6 through a voltage regulator 85. A main unit
at tachnment/ det achnent detection pin 31c corresponds to a grounded pin 65c
of the reception pin 65A and a display device attachnent/det achment
- 13 -
- 13 -

detection pin 65D is connected to a grounded pin 31D of
the main unit connector 31. Thus, the attachment and
the detachment can be independently detected. A
detection signal SC of the main unit 3 is inverted and
supplied to the MPU 32, and a detection signal SD of
the display device 6 i; inverted and supplied to the
CPU 75.

Functions and operations of the present embodiment
are now expiained.

The display device 6 has the CPU 75 separately
from the personal computer main unit 3 and its own
display device VRAM 78. Thus, when the display device
is attached to the personal computer main unit 3, it
functions as the display means for the personal
computer, and when it is detached, it functions as an
independent display unit having a memory and a

_ controller. Because the VRAM includes a plurality of
planes, the function of the personal computer when the
_display device 6 is attached, is enhanced. Namely, the
processing efficiehcy and the processing speed of the
MPU 32 of the personal computer main unit 3 are
enhanced because the MPU 32 may read and write the main
unit VRAM 44 at its own timing since the data for the
display is read from oﬁly the VRAM 78 When the -

- display device 8 is detached from the personal computer
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detection pin 65D is connected to a grounded pin 31D of the main unit
connector 31. Thus, the attachnent and the detachnent can be independently
detected. A detection signal SC of the main unit 3 is inverted and
supplied to the MPU 32, and a detecfion signal SD of the display device 6
Is inverted and supplied to the CPU<54 - Functions and operations of
t he present enbodi nent

"'main unit 3, it is detected by the detection signal SC
of the personal computer main unit 3 and the detection
signal SD of the display device 6. 1In response to
those signals, the following switching is performed.
In the personal computer main unit 3, the clock
selector 33 is activated by a command of the MPU 32 to
switch the supply source of clock from the high speed
clock generator 34H to the low speéd clock generator
34L. In this manner, low power consumption is attained
when the display device 6 is not attached. When the
display device 6 is reattached, the detection signal SC

"supplied to the MPU 32 through the inverting buffer
changes from a low level to a high level so that the
'supply source of the clock is switched from the low
speed clock genefator 34L to the high speed clock
generator 34H.

The display device 8 functions in the follo&ing
manner. Whether the display device is attached to the
personal computer maih unit 3 or not, the data of the
VRAM 78 is read frame by frame by the CPU 75 or the
display controller 79 and it is displayed on the
display panel 62. When the display device 6 is
"attached, the VRAM 78 is also_updated in parallel by
the data from the personal computer main unit 3 by the

control of the CPU 75. When it is detached, it is
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are now expl ai ned. The display device 6 has the CPU 75 separately
fromthe personal conputer main unit 3 and its own display device VRAM 78.
Thus, when the display device is attached to the personal conputer main
unit 3, it functions as the display neans for the personal conputer, and
when it is detached, it functions as-ans i-ndependent display unit having a
menory and a controller. Because the VRAMincludes a plurality of

detected by the CPU 75 by the high level of the
detection signal SD and the power saving is managed.
For example, when the backlight sw 71 is depressed, the
backlight device 63 is turned off so that the life of
the sheet battery 67 is extended, and when the display
sw 72 is depressed, the display by the display panel 62
is turned off so that.the life of the sheet battery 67
is extended. In a multi-screen display mode, the
display screen is switched each time the display sw 72
is depressed.

_ Fig. 6 shows a flow chart of a process in the
attachment/detachment. Whether the display device 6 is
attache or ﬂot is determined by the detection signal
SC(step 102), and when it is attached, the acceptance
of. the keyboards 9a and Sb is permitted (step 104). A
normal process is then carried out (step 108). If the
detachment of the display device 6 is detected in the
step 102, the acceptance of the keyboards 9a and 9b is
.inhibited (step 108), and the clock source to the MPU
32 is switched from the'high speed clock generator 34H
to the low speed clock generator 34L (step 110). The
attachment/detachment of the display device 6 is
;hecked at an interval of one second (step 114) b&
starting a fimer 40 (step 112). When the display -

device 6 is reattached, the clock source is switched to

15 . This is the replacement sheet
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pl anes, the function of the personal conputer when the display device 6 is
attached, is enhanced. Nanely, the processing efficiency and the
processi ng speed of the MPU 32 of the personal conmputer nmain unit 3 are
enhanced because the MPU 32 may read and wite the main unit VRAM 44 at
its own timng since the data for the ldisplay is read fromonly the VRAM
78 \When the display device 6 is detached fromthe personal conputer

the high speed clock generator 34H (step 116), and the
content of the main unit VRAM 44 is transferred to the

. display VRAM 78 (step 118). In the present embodiment,
the display device 6 has the backlight although ;
display without a backlight may be used to extend a
displayable time in the detach mode.

In the present embodiment, a conventional liquid‘
cfystal display is used, alternatively, a ferroelectric
liquid crystal display may be used. In this case, the

- display device VRAM may be omitted due to a memory
effect of the liquid crystal itself so that the power
consumption and the cost can be further reduced.
Effects of the Invention

In accordance with the present invention, when the
display device is attached, the data of the main unit
is transferred to the display device memory means and
stored therein, and wheﬁ it is detached, it is fowered
from its own power supgly means and the stored data is’
displayed by the display means. Thus, the portability
is significantly enhanced while maintaining high

.operability. The prepared document or information may
be presented by using the detached display device
without printing it out: Further, the detached display
device may be directly applied to a copying machine to

_make a number of copies without printing it.
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conputer main unit 3 and the et ectREPLACED This Sheet Has Be
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Claims

1. An information processing apparatus comprising;
a main unit including at least processing means for
processing input data and main unit memory means
connected to said processing means, and

a display device attachable to and detachable from

" said main unit and including at least a display device

memory means for storing data of said main body
supplied through a connector to be connected with a

main unit connector when attached, display means for

displaying a content_of said display device memory

means, control means for controlling the display of

said display means and power supply means for supplying

powers to said display device memory means, said

display means and said .control means when detached.

2. An information processing apparatus according to

"Claim 1 wherein said display device further includes

first detection means for detecting the attachment to

and the detachment from said main unit.

3. An information processing apparatus according to
Claim 2 wherein said display means includes a liquid

crystal display panel including a backlight for back

‘illumination and an LCD driver for controlling the
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signal .SD of the display device : SPEH t hose signals, the
fol'lowng swtching is perfor conputer main unit 3,
the clock selector 33 is activp _d uf t herMest fiad Ay
the supply source of clock frontihe=Hroh [ ock ge ?
| ow speed cl ock generator 34L. In “t hé sl8masner, I ow powe ﬂll&ﬂm
attained whien the display device 6 is not attached Whe

device 6 is reattached, the detection signal SC

display, and the backlight is turned off when the

detachment is detected by said first detection means.

4. An information processing apparatus according to
Claim 2 wherein said display device further includes

* management means for managing power saving when the
detachment is detected by said first detection means.’
5. An information proceséing apparatus according to

. Claim 2 wherein a predetermined potential is applied to
a terminal of the main unit connection.and said |
detection means detects the attachment to and the
detachment from said main unit case by detecting the
predetermined potentia} at the terminal of the display

device connector.

. 6. An information processing apparatus according to
Claim 5 wherein said display means includes a liquid
crystal display panel including a backlight for back
illumination and an LCD driver for controlling the

-display, and the backlight is turned off when the

detachment is detected by said first detection means.

7. An information processing apparatus according to

Claim 1 wherein said main unit further includes second

. This is the replacement sheet
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supplied to the MPU 32 t hr oughiHre—i=nveriing
fo a high I evel so that
fromthe |l ow speed clock gendf
The di spl ay device == follow
the display device is attached to the gpecsonal conputer m
the data of the VRAM 78 is read franme by frame by t

| evel
34H.

not,

er changes from

a | ow
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detection means for detecting the attachment ahd the

detachment of said display device.

8. An information processing apparatus according to
Claim 2 wherein a predetermined potential is applied
a terminal of said display device connector and said
detection means detects the attachment to and the

detachment from said main tnit case by detecting the

_ predetermined potential at the terminal of said main

unit connector.

8. An information processing apparatus according to

Claim 7 wherein said main unit further includes

" switching means for switching an internal operation

clock when the attachment and the detachment are

detected by said second detection means.

10. An information processing apparatus according to

Claim 9 wherein said main unit further includes input

~means for inputting data to said processing means.

11. An information processing apparatus according to

of the clock is swiched

gh speegls SHeaGs BRER! a%%ﬁ
er

IR

to

Claim 10 wherein said main unit inhibits the input of

said input means and switches the internal operation

‘clock to a low speed clock until said display device

19
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di splay controller 79 and it is_di
the display device 6 is atta
the data fromthe persona
CPU 75. Wien it is detached,

by

di spl ay panel 62. W
al so up ated in parallel
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attache when the detachment of said display device is
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" detected by said second detection means.

12. An information pr;cessing apparatus according to
Claim 10 wherein said main unit permits the input of
said inpﬁt means after the transfer of the data of said
main unit to said display device and switches the
internal operation clock to a high speed clock when the
attachment of the detached display device is detected

by said second detection means.

13. An information processing apparatus according to

- ¢claim 1 wherein said main unit memory means is a video

memory for storing a result of processing by said
processing means, and said display device memory means
is a video memory for storing the content of said main

unit memory means supplied through séid connector.

14, An inforﬁation processing apparatus according to
any one of Claim 1 wherein said power supply means
includes a rechargeable battery and charge means for
recharging said battery through the supply of the power

when said display device is attached to said main unit.

15. An information processing apparatus according to

This is the replacement shest

LT



detected by the CPU 75 by the high level of the detectian signal—Sb-ane

t he power saving i s nanaged. i t he backlight sw 71 |s
depressed, the backlight de |B’é5§3ﬁE§ '}Eﬁ f so thatl"ltlérféﬂeﬁt

sheet battery 67 is extended| and RRRHAG® play sw 72 | he
di splay by the display panel 'S tuZhed off so that the

sheet battery 67

Claim 1 wherein said main unit is generally rectangular
and thin and has a cover pivotably coupled to an edge ’
thereof through a hinge, and said display device is

attachable to and detachable from said cover.

16. An information processing apparatus according to
Claim 1 wherein said display means includes a liquid
crystal display panel incluﬁihg a backlight for back
illumination and an LCD driver for controlling the

"display.

17. An information processing apparatus according to
Claim 1 wherein said display device memory means is
capable of storing a piurality of screen data of said
display means, and said control means selecpivelf
'displays the plurality of screens on said display

means.

18. An information processing apparatus comprising;

a main unit including at least processing means
-for processing input data and main unit memory means
connected to said processing means; and

a display devicé attachable to and detachable from
said main unit case and including at least display

means for displaying daia supplied from said main unit
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S etk di splay screen is

Is extended. In a multi-screen . Y
swi't ched each time the display [$WHRSHEET #iasreemed:
flow chart of a process in the attaéﬂﬂﬂﬂﬁﬁﬂktaoh;
device 6 is. attache or not is determ neg by the—detecti 25| Bee Beedp
102), and when it is attached, the acceg® ance of the key Ob
is permtted (step 104). A normal process is then carrie 6) .
I f the .

—Ftg—6-shows a
nt. \Wether the display

and maintaining said data when attached and control
means for controlling the display of said display

means.

19. An information processing apparatus according to
claim 18 wherein said display means includes a

ferroelectric liquid crystal display.

20. An information processing apparatus comprising a
processing unit and a display unit, the display unit
having a screen which is operable to provide a display
defined by display data received from the processing
unit, characterised in that the display unit is
detachable from the processing unit and is opefable to

maintain said screen display while detached.
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detachnment of the display device 6 is detected in the step 102, the

accept ance of the keyboards 9a and 9b is |nh|b|ted (step 108), and the
clock source to the MPU 32 is switched fr guttre=hi-gh—speets=et ock generator
34H to the | ow speed clock generator 34L sTH;SSHEBTHA&BEEN '
attachnent/det achment of the display-d@3i c¢ 6 |sREBh66EBd at
one second (step 114) by starting a tiner 4 —1
deV|ce 6 is rﬁﬁFﬁ%Mh@BONt38063§§KN608PBARAEU§MAtched to

gn i nterval of

Abstract of the Disclosure
An information processing apparatus such as a

personal computer or a word processor is disclosed.
A main unit includes at least processing means for
processing input data, and main unit memory means
connected to'the processing means. A display device is
attachable to and detachable from the main unit case
and includes at least display device memory means for'
storing data of the main unit supplied through a
connector to be connected to a main unit connector when
attached, display means for displaying the stored

" content, control meaﬁs for controlling the display and
power supply means for supplying powers to the display
device memory'means, the display device and the control

means when detached.

FIGURE 1
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content of the main unit VRAM 44 is transferred to the display VRAM 78
(step”118). In the present enbodinent, the display device 6 has the
backl i ght although a display w thout a backlight may be used to extend a
di spl ayable time in the detach node. I'n the present enbodi nent, a
conventional liquid crystal display is -used, alternatively, a
ferroelectric 1liquid crystal display nay be used. In this case, the

di spl ay device VRAM may be omitted due to a nmenory
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effect, of the liquid crystal itself so that the power consunption and the
cost can be further reduced. Effects of the Invention I n accordance
with the present invention, when the display device is attached, the data
of the main unit is transferred to the display device nenory means and

stored therein, and when it is detached <t is powered fromits own power
supply means and the stored data is displayed by the display neans. Thus,

the portability
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17 CLAI-MS: 1. An i nformation processing apparatus
conpr|5|ng a processing unit having input neans for

i nputting data thereto and a display unit havi ng a power supply
and a screen for 5 d|SMzﬂu g an i mage defined by display data
recei ved fromthe processing unit, the display unit Dbeing

det achabl e fromthe processing unlt and t he power supply

t her eof supplying power to the screen in order to mai ntai n the
di spl ayed i mage while the display unit is detached fromthe

processing unit, 10 characterised in thai t he processing unit

I s arranged to0perate-Weth e e e - ~-espect--t-0-a %speed—el—ee—k—-vﬂaeln t he
di splay unit ﬁs attached thereto and to opengte with respect!to a
| ow speed clock when the display unit is detached w t herefromy and
in that input bf data fromthe input neans to the g pnit
I's inhibited mhen the display unit is detached fromthé& precessing unit.
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15 . 2. An i nformation processing apparatus according to claima1,
wherein the display unit conprises a liquid crystal display.

3. An i nformation processing apparatus according to claim2, wherein the
20 display unit conprises a vat;ik _Wwhich is accessible when the

di spl ay unit. I s detached fromthe processing unit

for. turning off the display. 4. An information processing
apparatus according to any preceding claim 25 further conprising a
backl i ght device provided in the display unit.

FIG. 6
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‘5. * An information processi ng system accord
di spl-ay unit conprises a switch

whesi the display unit
An ‘i nf ormati on processi ng appar at us acqgrding t
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1. An information processing apparatus comprising:

a processing unit
and a display unit

having input means

having a power supply

for inputting data thereto;

and a screen for

displaying an image defined by display data received from the processing umit,

tlie display umit
power supply

" being detachable fom the processing unit
thereof supplying power to the screen

and the
in order to

maintain the displayed image while the display unit is detached from the

processing unit,

characterised in that the processing unit
respect to 2 high speed clock when the display unit
operate with respect to a low speed clock when the display unit
therefrom, and in that input of data from the input means

unit  is inhibjted when the display unit

is arranged to operate with

is attached thereto and to
is detached
to the processing
is detached from the processing umit.

2 An information processing apparatus according to claim 1, wherein the

‘display unit comprises a liquid crystal display,

3. An information processing apparatus according to claim 2, wherein the

display unit  comprises a switch
unit
is detached from the processing unit

which is accessible when the display

for turning off the display.

4. . An infonmation processing apparatus according to any preceding claim,

further comprising a backlight device

provided in the display unit:
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" wher®in the power supply provided in the display unit,
7

battery.

¢lai'm6, wherein the

I's a rechargeabl e
: An information processing apparatus according to
10 battery is a sheet battery. 8.

An i hformation processi ng apparat us acgﬁidi ng to any preceding claim
S

wherein the display unit has a stacke
mounted on a rear surface of the screen

circuit board

Ul

10

15

20

tructure conprising the screen a

2 arid. t q_e %ower
5. An information processing system according to claim 4, wherem the
display unit comprises a switch for turning off the backlight device

when the displayunit  is detached from the processing unit.

6. An information processing apparatus according to any preceding claim,
wherein the power supply provided in the display unit, isa eable

battery.-

7. An information processing apparatus according to claim 6, wherein the

battery is a sheet battery.

8.  An information processing apparams according to any preceding claim,
whersin the display unit  has a stacked structure comprising the screen a
circuit board mounted on 2 rear surface of the screen and the power

swpply mounted on a rear surface of the circuit board.

9. An information processing apparatus according to any preceding claim,
wherein the display unit comprisés 2 memory capable of storing data for a

plurality of images, and control means = for selectively displaying one of said

_images.

LT
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15 supply nounted on a rear surface of the circuit board.

9. . An information processing apparatus: according to any preceding claim
wherein the display unit conprises a nenory capabl e of storing data for a
plurality of inmges, and control nmeans 19 for selectively displaying one of

said 20 | mages.
INFORMATION PROCESSING APPARATUS

- ‘ Abstract of the Disclosure

An information processing apparatus such as a
ﬁérsonal computer or a word.processor is disclosed.
A main unit includes at least processing means for
processing.input data, and main unit memory means
connected to the processing means. A display device is
attachable to and detachable from the main unit case
and includes at least display device memory means for'
storing data of the main unit supplied through a
connector to be connected to a main unit connector when
attached, display means for displaying the stored

" content, control meaﬁs for controlling the display and

power supply means for supplying pdwers to the display
device memory means, the display device and the control

means when detached.

FIGURE 1
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