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(57) ABSTRACT 

A portable Wordprocessor has a main body and a display 
support assembly hinged to the main body. The main body 
has an information entry keyboard, a function keyboard, a 
control circuit board and a ?oppy disk drive. The informa 
tion entry keyboard and the function keyboard have key tops 
the heights of Which do not exceed the height of the portion 
of the main body Which accommodates the ?oppy disk drive. 
The information entry keyboard is disposed along the front 
edge of the main body, While the function keyboard is 
disposed betWeen the information entry keyboard and the 
rear edge of the main body. The ?oppy disk drive is disposed 
in lateral alignment With the function keyboard. The display 
support assembly supports a liquid crystal display device 
Which includes a liquid crystal display portion and a liquid 
crystal control circuit board Which is disposed around the 
liquid crystal display portion and has a thickness Which does 
not exceed the thickness of the liquid crystal display portion. 
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PORTABLE INFORMATION PROCESSING 
APPARATUS AND LIQUID CRYSTAL DISPLAY 

DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a portable infor 
mation processing apparatus such as a book-type Wordpro 
cessor or personal computer and, more particularly, to a 
portable information processing apparatus having reduced 
thickness and Weight for greater portability. 

[0003] 2. Description of the Prior Art 

[0004] Portable information processing apparatus such as 
portable Wordprocessors and portable personal computers 
are ?nding remarkably spreading use in recent years. An 
example of such an information processing apparatus is 
disclosed in Japanese Unexamined Utility Model Publica 
tion No. 61-160526. This apparatus has a main body Which 
includes a keyboard as an input device, a control circuit 
board, an external storage driving device such as a ?oppy 
disk drive, an internal poWer supply, and so forth, and a 
cover, i.e., a display support assembly, Which is hinged to the 
main part and supports a liquid crystal display device. 

[0005] In this knoWn apparatus, the main body is com 
posed of a loWer part and an upper part. The disk drive 
device is disposed in the upper part and the key tops of the 
keyboard project upWardly from the upper part. In order to 
protect the liquid crystal display surface, the apparatus is 
designed such that, When the apparatus is not used, the cover 
is sWung to a close position Where display surface opposes 
the main body leaving a predetermined gap therebetWeen. 
Consequently, this design undesirably increases the overall 
height or thickness of the apparatus. In addition, the display 
support assembly Which forms the cover essentially has a 
large thickness because it contains a liquid crystal display 
unit including a liquid crystal display glass sheet, light guide 
plate, liquid crystal control circuit board and other compo 
nents, as Well as a metal frame encasing these components. 
Consequently, the Whole apparatus including the tall main 
body and the thick display support assembly superposed 
thereto inevitably has a large thickness and, therefore, is not 
easy to carry and transport. The large overall height of the 
apparatus also impairs operability of the apparatus When the 
latter is used on a desk. 

SUMMARY OF THE INVENTION 

[0006] Accordingly, an object of the present invention is to 
provide a portable information processing apparatus having 
a main body of a reduced thickness. 

[0007] Another object of the present invention is to pro 
vide a portable information processing apparatus i Which the 
heights of the key tops of the keyboard means provided on 
the main body do not exceed the height of the portion of the 
main body Which accommodates an external storage driving 
device. 

[0008] Still another object of the present invention is to 
provide a portable information processing apparatus having 
a liquid crystal display device of a reduced thickness. 

[0009] A further object of the present invention is to 
provide a portable information processing apparatus includ 
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ing a main body of a reduced thickness and a display support 
assembly of a reduced thickness. 

[0010] A still further object of the present invention is to 
provide a liquid crystal display device of a reduced thick 
ness. 

[0011] According to one aspect of the present invention, 
there is provided a portable information processing appara 
tus comprising a main body supporting keyboard means, a 
control circuit board for controlling the Whole apparatus and 
drive means for driving an external storage means; and 
display support means pivotally connected to the main body 
and supporting liquid crystal display means. The main body 
includes a loWer part having a bottom Wall and an upper part 
having a top Wall. The drive means is interposed betWeen the 
bottom Wall and the top Wall. The portion of the top Wall 
covering the drive means has a ?rst height. The control 
circuit boar is disposed betWeen the bottom Wall and the 
keyboard means. The stack of the bottom Wall, the control 
circuit board and the key board has a height substantially the 
same as the ?rst height. 

[0012] According to another aspect of the invention, there 
is provided a portable information processing apparatus 
comprising a main body having upper and loWer parts; an 
information entry keyboard secured to the loWer part of the 
main body and having a plurality of keys for inputting 
mainly character information; a function keyboard secured 
to the upper part of the main body and having a plurality of 
function keys; a control circuit board for controlling the 
Whole apparatus, the control circuit board being carried by 
the loWer part of the main body at a position under the 
information entry keyboard and the function keyboard; 
poWer supply circuit means provided on the control circuit 
board; drive means for driving external storage means for 
storing information input through operation of the informa 
tion entry keyboard, the drive means being secured to the 
upper part of the main body; liquid crystal display means for 
displaying data input through operation of the information 
entry keyboard or information stored in the storage means; 
and display support means supporting the liquid crystal 
display means and pivotally connected to the main part. The 
information entry keyboard is disposed along the front edge 
of the main body. The function keyboard is disposed 
betWeen the information entry keyboard and the rear edge of 
the main body. The drive means is disposed in lateral 
alignment With the function keyboard. 

[0013] According to still another aspect of the invention, 
there is provided a portable information processing appara 
tus comprising a main body supporting a control circuit 
board and drive means for driving an external storage 
means; keyboard means secured to the main body; display 
support means pivotally connected to the main body; and a 
liquid crystal display means supported by said display 
support means and including a liquid crystal display portion 
and a liquid crystal control circuit board means. The liquid 
crystal control circuit board means is disposed adjacent to 
the peripheral edge of the liquid crystal display portion and 
has a thickness Which does not exceed the thickness of the 
liquid crystal display portion. 

[0014] According to a further aspect of the invention, 
there is provided a liquid crystal display device comprising 
a liquid crystal display portion; a light guide plate disposed 
behind and adjacent to the rear side of the liquid crystal 
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display portion; a cold cathode ray tube for applying light to 
the light guide plate; an inverter circuit board for controlling 
the cold cathode ray tube; and liquid crystal control circuit 
board means. The cold cathode ray tube, the inverter circuit 
board and the liquid crystal control circuit board means are 
disposed adjacent to the periphery of the liquid crystal 
display portion are substantially in the same plane as the 
liquid crystal display portion. Each of the cold cathode ray 
tube, the inverter circuit board and the liquid crystal control 
circuit board means has a thickness Which does not exceed 
the thickness of the stack of the liquid crystal display portion 
and the light guide plate. 

[0015] According to a still further aspect of the invention, 
there is provided a portable information processing appara 
tus comprising a main body having upper and loWer parts; 
an information entry keyboard mounted on the loWer part of 
the main body and having a plurality of keys for inputting 
mainly character information; a function keyboard secured 
to the upper part of the main body and having a plurality of 
function keys; a control circuit board for controlling the 
Whole apparatus, the control circuit board being carried by 
the loWer part of the main body at a position under the 
information entry keyboard and the function keyboard; 
poWer supply circuit means provided on the control circuit 
board; drive means for driving external storage means for 
storing information input through operation of the informa 
tion entry keyboard, the drive means being mounted on to 
the loWer part of the main part; liquid crystal display means 
for displaying either the data input through operation of the 
information entry keyboard or information stored in the 
external storage means; and display support means support 
ing the liquid crystal display means and pivotally connected 
to the main body. The information entry keyboard is dis 
posed along the front edge of the main body. The function 
keyboard is disposed betWeen the information entry key 
board and the rear edge of the main body. The drive means 
is disposed in lateral alignment With the function keyboard. 
The liquid crystal display means includes a liquid crystal 
display portion and a liquid crystal control circuit board 
means. The liquid crystal control circuit board means is 
disposed adjacent to the periphery of the liquid crystal 
display portion and has a thickness Which does not exceed 
the thickness of the liquid crystal display portion. 

[0016] These and other objects, features and advantages of 
the present invention Will be made more apparatus by the 
folloWing description With reference to the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a perspective vieW of a lap-top type 
Wordprocessor in a state ready for use; 

[0018] FIG. 2 is a schematic plan vieW of the internal 
structure of a main body of the Wordprocessor shoWn in 
FIG. 1, illustrating the layout of various components in the 
main body; 

[0019] FIG. 3 is a top plan vieW of the main body With an 
upper part of the main body removed to illustrate mainly the 
layout of the keyboard; 

[0020] FIG. 4 is a fragmentary enlarged sectional vieW of 
the Wordprocessor take substantially along the line IV-IV in 
FIG. 3; 

Oct. 11, 2001 

[0021] FIG. 4A is a fragmentary enlarged sectional vieW 
of the Wordprocessor taken substantially along the line 
IVA-IVA in FIG. 3; 

[0022] FIG. 5 is an enlarged sectional vieW of a function 
keyboard; 

[0023] FIG. 6 is a side elevational vieW of the Wordpro 
cessor in the state for use, With a part of a liquid crystal 
display device removed; 

[0024] 
device; 

FIG. 7 is a plan vieW of the liquid crystal display 

[0025] FIG. 8 is a fragmentary enlarged sectional vieW of 
the liquid crystal display device taken along a line IIX-IIX 
in FIG. 7; 

[0026] FIG. 9 is an enlarged sectional vieW of the liquid 
crystal display device taken along the line IX-IX in FIG. 7; 
and 

[0027] FIG. 10 is an exploded perspective vieW of the 
liquid crystal display device shoWing components of the 
device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0028] Referring to FIG. 1, a book-type Wordprocessor 
embodying the present invention has a main body A Which 
has a tabular rectangular form, and a cover B Which is 
pivotally secured to the rear edge of the main body A by 
means of a hinge mechanism 17. The main body A has a 
loWer part 6 and an upper part 7 Which are both formed of 
a plastic material. The loWer and upper parts 6 and 7 are 
coupled to each other by means of screWs (not shoWn) in 
such a manner as to de?ne an internal space therebetWeen. 

The cover B is constructed as a display support assembly 
Which supports a liquid crystal display device 2 to be 
described later in detail. The assembly has a generally ?at 
support plate 3 and a WindoW frame 4 ?xed to the support 
plate 3. The liquid crystal display device 2 has a display 
surface Which is exposed through a WindoW, i.e., an opening 
4‘, de?ned by the WindoW frame 4. After use of the Word 
processor, the cover B is sWung from the open position 
shoWn in FIGS. 1 and 6 to a close position Where the liquid 
crystal display device 2 is held close to the upper surface of 
the main body A. When the cover B is in the close position, 
the liquid crystal display device 2 is protected by the support 
plate 3. 

[0029] Three rectangular openings 7a, 7b and 7c are 
formed in the top Wall 7‘ of the upper part 7 of the main body 
A. More speci?cally, the ?rst and second openings 7a and 7b 
are disposed side by side along the front edge of the upper 
part 7, While the third opening 7c is disposed at a position 
Which is close to the left edge of the upper part 7 and 
disposed betWeen the opening 7a and the rear edge of the 
upper part 7. An information entry keyboard 1 has numerous 
keys Which are used mainly for inputting character infor 
mation and Which are disposed in the ?rst and second 
openings 7a and 7b. A function keyboard 8 having a 
plurality of function keys is disposed in the third opening 7c. 
For a reason Which Will be described later, a disk drive 5 
serving as an external storage driving means for driving an 
external storage medium such as a ?oppy disk is disposed in 
the main body A, i.e., in the space betWeen the loWer and 
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upper parts 6 and 7, at a position between the function 
keyboard 8 and the right edge of the main body A. 

[0030] In general, the operability, i.e., ease of manipula 
tion, of the keys used in information processing apparatus 
such as a Wordprocessor depends on the operation stroke 
(depth to Which the key can be pushed doWn). More spe 
ci?cally, for ease of manipulation, each key should prefer 
ably has a certain key stroke. In the illustrated embodiment 
of the present invention, therefore, the design is such that the 
keys of the information entry key board 1, Which are 
operated more frequently than the function keys, have 
optimum key strokes and are arranged along the front edge 
of the main body A, Whereas the function keys of the 
function keyboard 8 Which are used less frequently than the 
keys of the information entry keys have smaller key strokes, 
as Will be described later and are arranged at positions 
rearWardly spaced from the front edge of the main body A. 
This arrangement is effective to reduce the breadthWise 
dimension of the main body A, i.e., the length of the front 
edge. 
[0031] Referring to FIGS. 2 to 4A, a single control circuit 
board 9 Which is of a unitary structure and controls the 
Whole apparatus is disposed in the main body A at a position 
beneath the information entry keyboard 1 and the function 
keyboard 8 and extends in parallel With the bottom Wall 6‘ 
of the loWer part 6 of the main body A, as Will be best seen 
from FIG. 4. The control circuit board 9 carries thereon a 
control circuit unit 10 Which is composed of parts having a 
comparatively small mounting height h and Which is dis 
posed beneath the information entry keyboard 1. A poWer 
supply circuit unit 11 Which essentially has parts of a 
comparatively large mounting height H is disposed rear 
Wardly of the function keyboard 8 and is mounted on the 
control circuit board 9. 

[0032] The control circuit board 9 also has mounted 
thereon connectors 12 for the information entry keyboard 1 
and the function keyboard 8. These connectors 12 are 
disposed under the function keyboard 8. A printer connector 
13 for connection to a printer and an option connector 14 for 
communication function are connected to the control circuit 
board 9 and disposed rearWardly of the function keyboard 8. 
The connector 12 has a height Which is intermediate 
betWeen the height H of the poWer supply circuit unit 11 and 
the height h of the control circuit unit 10. 

[0033] Referring particularly to FIG. 2, the control circuit 
board 9 is provided With a card receiver 15 Which is adjacent 
to a corner betWeen the front edge and the right edge of the 
main body A and Which is adapted to detachably receive an 
information carrier such as an IC card. A battery 16 is 
disposed in the main body At a position adjacent to the front 
edge of the main body A and is used as an internal poWer 
supply When an AC adapter is not used. 

[0034] Referring to FIGS. 4 and 5, the function keyboard 
8 is designed to have a thin-Walled structure unlike the 
information entry keyboard 1 since the connectors 12 having 
greater height than the height h of the control circuit 10 is 
disposed under this keyboard 8. More speci?cally, the 
function keyboard 8 has a frame 18 of a plastic material 
Which is to be secured to the upper part 7 of the main body 
A and a plurality of vertically movable key tops 19 disposed 
inside the frame. These key tops 19 are integrally molded 
from a plastic material and are connected together through 
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thin Webs, as Well knoWn to those skilled in the art. An 
inversion spring 20 of a spring material such as phosphor 
bronZe is disposed under each key top 19. A membrane 
sWitch 21 is disposed beneath the spring 20 and is supported 
by a support plate 22. The support plate 22 has small 
apertures formed therein along the peripheral edges thereof. 
Projections 23 formed on the bottom surface of the frame 18 
are inserted into the apertures and thermally deformed so as 
to ?X the frame 18 to the support plate 22, thus realiZing a 
thin-Walled structure for the function keyboard 8. The key 
tops 19 and the inversion springs 20 are not essential. 
Namely, the function keyboard 8 may have such a construc 
tion that the membrane sWitches 21 are directly manipulated 
by operator’s ?ngers. 

[0035] The disk drive 5 is the component Which has the 
greatest height (thickness) among the components encased 
in the main body A. The disk drive 5, therefore, is placed 
betWeen the bottom Wall 6‘ of the loWer part 6 and the top 
Wall 7‘ of the upper part 7 of the main body A Without any 
intermediary betWeen the disk drive 5 and the Walls 6‘ and 
7‘. The heights of the tracks of the components are so 
determined that the top of the information entry keyboard 1 
and the top of the function keyboard 8 are substantially ?ash 
With the level of the top Wall 7‘ of the position of the upper 
part 7 Where the disk drive 5 is disposed. To obtain such an 
arrangement, the height of the stack composed of the bottom 
Wall 6‘ of the loWer part 6 of the main body A, the control 
circuit board 9, the control circuit unit 10 and the informa 
tion entry keyboard 1 is substantially the same as that of the 
stack composed of the bottom Wall 6‘, the disk drive 5 and 
the top Wall 7‘ of the upper part 7 of the main body A. 
Similarly, the height of the stack composed of the bottom 
Wall 6‘ of the loWer part 6, the control circuit board 9, the 
connectors 12 and the function keyboard 8 is substantially 
the same as that of the stack composed of the bottom Wall 
6‘, the disk drive 5 and the top Wall 7‘ of the upper part 7 of 
the main body A. Furthermore, the height of the stack 
composed of the bottom Wall 6‘ of the loWer part 6, the 
internal battery 16 and the information entry keyboard 1 is 
substantially the same as that of the stack composed of the 
bottom Wall 6‘, the disk drive 5 and the top Wall 7‘ of the 
upper part 7 of the main body A. In addition, the height of 
the stack composed of the top and bottom Walls 7‘ and 6‘ of 
the upper and loWer parts 7 and 6, the control circuit board 
9 and the poWer supply circuit unit 11 is substantially the 
same as the height of the stack composed of the top and 
bottom Walls 7‘ and 6‘ of the upper and loWer parts 7, 6 of 
the main body and the disk drive 5. 

[0036] By virtue of the tWo- and three-dimensional 
arrangements of the components described above, the main 
body A has reduced tWo- and three-dimensional siZes. 

[0037] Adescription Will noW be made of the cover B. i.e., 
the display support assembly B, With reference to FIGS. 7 to 
10. 

[0038] As shoWn in FIG. 7, the liquid crystal display 
device 2 supported by the support plate 3 and the WindoW 
frame 4 has a liquid crystal display portion 24 Which is 
eXposed through the opening 4‘ de?ned by the WindoW 
frame 4. The liquid crystal display portion 24 has an outer 
LCD glass sheet 25 and an inner LCD glass sheet 26 Which 
are superposed leaving a cavity therebetWeen. This cavity is 
?lled With a liquid crystal (not shoWn) in a manner knoWn 
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per se, With the peripheral edge of the gap being sealed to 
con?ne the liquid crystal therein. An outer de?ection plate 
25A and an inner de?ection plate 26A are bonded to the 
surfaces of the LCD glass sheets as knoWn to those skilled 
in the art. 

[0039] In order to realiZe a thin-Walled construction of the 
liquid crystal display device, a common circuit board 28 and 
segment circuit boards 29, each carrying COBs (Chips-on 
board), are disposed in the regions betWeen the support plate 
3 and the WindoW frame 4 so as to surround the liquid crystal 
display portion 24. These circuit boards 28 and 29 are 
connected to the electrodes of the LCD glass sheets by 
heat-seal technique. A liquid crystal control circuit board 30 
for controlling the circuit boards 28 and 29 is disposed 
adjacent to one side edge of the liquid crystal display portion 
24 so as to extend substantially in the same plane as the LCD 
glasses 25 and 26. The common circuit board 28 and the 
segment circuit boards 29 are electrically connected to the 
liquid crystal control circuit board 30 through ?exible har 
nesses 31. 

[0040] Referring speci?cally to FIG. 9, a light guide plate 
32 made of, for example, an acrylic resin is disposed 
betWeen the inner LCD glass sheet 26 and the support plate 
3 so as to oppose the entire area of the LCD glass sheet 26. 
A cold cathode ray tube 33 as light source is arranged along 
one side edge of the light guide plate 32. Light from the cold 
cathode ray tube 33 is uniformly guided to the entire area of 
the liquid crystal display portion 24 through the light guide 
plate 32. An inverter circuit board 34 for energiZing the 
cathode ray tube 33 is disposed substantially in the same 
plane as the liquid crystal control circuit board 30 in a 
side-by-side fashion thereWith and is electrically connected 
through a ?exible cable 35 to the control circuit board 9 
mounted in the main body A so as to be supplied With 
electrical poWer from the circuit board 9. 

[0041] An LCD frame made of a plastic material and 
having a rectangular opening is disposed betWeen the sup 
port plate 3 and the WindoW frame 4. The liquid crystal 
display portion 24, the common circuit board 28, the seg 
ment circuit boards 29, the liquid crystal control circuit 
board 30 and the inverter circuit board 34 are secured to this 
LCD frame 36 so as to occupy substantially the same plane. 
In order to realiZe such a structure, a recess 38 is formed in 
the inner peripheral edge surface 36A of the LCD frame 36 
so as to open toWards the liquid crystal display portion 24, 
While a mating projection 37 is formed on the outer periph 
eral edge of the light guide plate 32 adjacent the liquid 
crystal display portion 24. The light guide plate 32 is 
mounted on the LCD frame 36 With its projection 37 ?tting 
in the recess 38 in the LCD frame 36. The inner LCD glass 
sheet 26 of the liquid crystal display portion 24 has an outer 
edge portion Which projects beyond the outer peripheral 
edge of the outer LCD glass sheet 25. Rubber cushioning 
members 39 are secured to both surfaces of the outer edge 
portion of the LCD glass sheet 26. Apair of clamps 40 made 
of a metal are ?xed to the LCD frame 36. The clamps 40 
have inner peripheral edge portions Which press the outer 
peripheral edge portions of the inner LCD glass sheet 26 
against the LCD frame 36 to ?x the inner LCD glass sheet 
26 thereto. 

[0042] Thus, the liquid crystal display device 2 has a 
thickness Which is equal to the thickness of the stack of the 
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LCD glass sheets 25 and 26 and the light guide plate 32, 
such stack thickness being the minimum thickness required 
for a liquid crystal display device of the type described. The 
cover B, i.e., the display support assembly, can thus have 
minimiZed thickness, With the liquid crystal display device 
2 of the minimal thickness clamped betWeen the support 
plate 3 and the WindoW frame 4. 

[0043] It Will be understood from the foregoing descrip 
tion that the present invention provides a portable informa 
tion processing apparatus, e.g., a Wordprocessor, having a 
main body A and a cover or display support assembly B both 
having remarkably reduced thicknesses. Consequently, the 
thickness and Weight of the Whole information processing 
apparatus are remarkably reduced to facilitate transportation 
and use of the apparatus. 

What is claimed is: 
1. A portable information processing apparatus compris 

ing: 

a main body supporting keyboard means, a control circuit 
board for controlling the Whole apparatus and drive 
means for driving an external storage means; and 

display support means pivotally connected to said main 
body and supporting liquid crystal display means; 

said main body including a loWer part having a bottom 
Wall and an upper part having a top Wall, said drive 
means being interposed betWeen said bottom Wall and 
said top Wall, the portion of said top Wall covering said 
drive means having a ?rst height; 

said control circuit boar being disposed betWeen said 
bottom Wall and said keyboard means, a stack of said 
bottom Wall, said control circuit board and said key 
board having a height substantially the same as said 
?rst height. 

2. Aportable information processing apparatus according 
to claim 1, Wherein said keyboard means includes an infor 
mation entry keyboard, and Wherein control circuit means is 
disposed betWeen said information entry keyboard and said 
control circuit board, and a stack of said bottom Wall, said 
control circuit board, said control circuit means and said 
information entry keyboard has a height substantially the 
same as said ?rst height. 

3. Aportable information processing apparatus according 
to claim 1, further comprising: poWer supply circuit means 
disposed betWeen said control circuit board and said top 
Wall; said keyboard means including a function keyboard, 
and connector means disposed betWeen said function key 
board and said control circuit board for providing electrical 
connection betWeen said keyboard means and said poWer 
supply circuit means, a stack of said bottom Wall, said 
control circuit board, said connector means and said func 
tion keyboard having a height Which is substantially the 
same as said ?rst height. 

4. Aportable information processing apparatus according 
to claim 1, Wherein said keyboard means includes an infor 
mation entry keyboard, said apparatus further comprising: 
control circuit means disposed betWeen a part of said 
information entry keyboard and said control circuit board; 
and internal battery disposed betWeen another part of said 
information entry keyboard and said bottom Wall, a stack of 
said bottom Wall, said internal battery and said another part 
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of said information entry keyboard having a height Which is 
substantially the same as said ?rst height. 

5. Aportable information processing apparatus according 
to claim 1, Wherein said control circuit board has a portion 
interposed betWeen said bottom Wall and said top Wall, said 
apparatus further comprising poWer supply circuit means 
disposed betWeen said portion of said control circuit board 
and said top Wall, a stack of said bottom Wall, said top Wall, 
said control circuit board and said poWer supply circuit 
means having a height Which is substantially the same as 
said ?rst height. 

6. Aportable information processing apparatus according 
to claim 1, Wherein said keyboard means includes key tops 
having top surfaces disposed in a plane substantially the 
same as the plane of said top Wall. 

7. Aportable information processing apparatus according 
to claim 3, Wherein said function keyboard includes a 
membrane sWitch member. 

8. A portable information processing apparatus, compris 
mg: 

a main body having upper and loWer parts; 

an information entry keyboard mounted on the loWer part 
of said main body and having a plurality of keys for 
inputting mainly character information; 

a function keyboard secured to said upper part of said 
main body and having a plurality of function keys; 

a control circuit board for controlling the Whole appara 
tus, said control circuit board being carried by said 
loWer part of said main body at a position under said 
information entry keyboard and said function key 
board; 

poWer supply circuit means provided on said control 
circuit board; 

drive means for driving external storage means for storing 
information input through operation of said informa 
tion entry keyboard, said drive means being secured to 
said loWer part of said main body; 

liquid crystal display means for displaying one of data 
input through operation of said information entry key 
board and information stored in said external storage 
means; and 

display support means supporting said liquid crystal dis 
play means and pivotally connected to said main body; 

Wherein said information entry keyboard is disposed 
along a front edge of said main body, said function 
keyboard is disposed betWeen said information entry 
keyboard and a rear edge of said main body, and said 
drive means is disposed in lateral alignment With said 
function keyboard. 

9. Aportable information processing apparatus according 
to claim 8, Wherein said main body includes card receiving 
means for receiving a memory card, said card receiving 
means being disposed adjacent to said information entry 
keyboard. 

10. A portable information processing apparatus accord 
ing to claim 8, Wherein said function keys of said function 
keyboard have key strokes smaller than those of said keys of 
said information entry keyboard, said apparatus further 
comprising: connector means for connecting at least one of 
said information entry keyboard and said function keyboard 
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to said poWer supply circuit means, said connector means 
being disposed under said function keyboard and secured to 
said control circuit board. 

11. A portable information processing apparatus accord 
ing to claim 10, further comprising control circuit means 
disposed betWeen said information entry keyboard and said 
control circuit board, a stack of the bottom Wall of said loWer 
part, said control circuit board, said control circuit means 
and said information entry keyboard having a height sub 
stantially the same as the height of the top Wall of the portion 
of said upper part accommodating said drive means. 

12. A portable information processing apparatus accord 
ing to claim 8, further comprising connector means for 
connecting at least one of said information entry keyboard 
and said function keyboard to said poWer supply circuit 
means, a stack of said bottom Wall, said control circuit 
board, said connector means and said function keyboard 
having a height substantially the same as the height of the 
top Wall of the portion of said upper part accommodating 
said drive means. 

13. A portable information processing apparatus, com 
prising: 

a main body supporting a control circuit board and drive 
means for driving an external storage means; 

keyboard means secured to said main body; 

display support means pivotally connected to said main 
body; and 

liquid crystal display means supported by said display 
support means and including a liquid crystal display 
portion and liquid crystal control circuit board means; 

Wherein said liquid crystal control circuit board means is 
disposed adjacent the peripheral edge of said liquid 
crystal display portion and has a thickness Which does 
not exceed the thickness of said liquid crystal display 
portion. 

14. A portable information processing apparatus accord 
ing to claim 13, Wherein said liquid crystal display means 
further includes a light guide plate disposed behind said 
liquid crystal display portion, a light source disposed adja 
cent to the peripheral end of said liquid crystal display 
portion for applying light to said light guide plate, and an 
inverter circuit board for controlling said light source, said 
light source, said inverter circuit board and said liquid 
crystal control circuit board means being disposed substan 
tially in the same plane as said liquid crystal display portion. 

15. A portable information processing apparatus accord 
ing to claim 14, Wherein each of said light source and said 
inverter circuit board has a thickness Which does not exceed 
the thickness of a stack of said liquid crystal display portion 
and said light guide plate. 

16. A portable information processing apparatus accord 
ing to claim 14, Wherein said liquid crystal display portion 
includes at least one LCD glass sheet Which is disposed 
adjacent to and in parallel With said light guide plate, said 
light guide plate and said LCD glass sheet being clamped at 
their peripheral edges by an LCD frame, said liquid crystal 
control circuit board means being disposed on said LCD 
frame. 

17. A portable information processing apparatus accord 
ing to claim 16, Wherein said display support means includes 
a support plate and a WindoW frame ?xed to said support 



US 2001/0028549 A1 

plate, said LCD frame being disposed between said support 
plate and said WindoW frame and elastically secured to said 
support plate. 

18. A liquid crystal display device, comprising: 

a liquid crystal display portion; 

a light guide plate disposed behind and adjacent to a rear 
side of said liquid crystal display portion; 

a cold cathode ray tube for applying light to said light 
guide plate; 

an inverter circuit board for controlling said cold cathode 
ray tube; and 

liquid crystal control circuit board means; 

Wherein said cold cathode ray tube, said inverter circuit 
board and said liquid crystal control circuit board 
means are disposed adjacent to a periphery of said 
liquid crystal display portion and substantially in the 
same plane as said liquid crystal display portion; and 

Wherein each of said cold cathode ray tube, said inverter 
circuit board and said liquid crystal control circuit 
board means has a thickness Which does not exceed a 
thickness of a stack of said liquid crystal display 
portion and said light guide plate. 

19. A liquid crystal display device according to claim 18, 
Wherein said liquid crystal control circuit board means 
includes a liquid crystal control circuit board, a common 
circuit board and segment circuit boards, said liquid crystal 
control circuit board, said common circuit board and said 
segment circuit boards are arranged around said liquid 
crystal display portion and are electrically connected to one 
another through ?exible cables. 

20. A portable information processing apparatus, com 
prising: 

a main body having upper and loWer parts; 

an information entry keyboard mounted on the loWer part 
of said main body and having a plurality of keys for 
inputting mainly character information; 
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a function keyboard secured to said upper part of said 
main body and having a plurality of function keys; 

a control circuit board for controlling the Whole appara 
tus, said control circuit board being carried by said 
loWer part of said main body at a position under said 
information entry keyboard and said function key 
board; 

poWer supply circuit means provided on said control 
circuit board; 

drive means for driving external storage means for storing 
information input through operation of said informa 
tion entry keyboard, said drive means being mounted 
on said loWer part of said main body; 

liquid crystal display means for displaying one of data 
input through operation of said information entry key 
board and information stored in said external storage 
means; and 

display support means supporting said liquid crystal dis 
play means and pivotally connected to said main body; 

said information entry keyboard being disposed along a 
front edge of said main body, said function keyboard 
being disposed betWeen said information entry key 
board and a rear edge of said main body, and said drive 
means being disposed in lateral alignment With said 
function keyboard; 

said liquid crystal display means including a liquid crystal 
display portion and a liquid crystal control circuit board 
means, said liquid crystal control circuit board means 
being disposed adjacent to a periphery of said liquid 
crystal display portion and having a thickness Which 
does not exceed a thickness of said liquid crystal 
display portion. 


