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(57) ABSTRACT 

Aportable information equipment has a main body portion 
and a display portion hinged each other. A space is secured 
in the display portion by using a cabinet for a re?ection type 
liquid crystal display Which requires no backlight instead of 
a liquid crystal display With backlight. The space is used for 
an additional internal battery. The additional internal battery 
increases an electric capacity to extend an operation time of 
the portable information equipment and need no externally 
attached extension battery. 
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PORTABLE INFORMATION EQUIPMENT 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to portable informa 
tion equipment having a main body portion and a display 
portion foldably connected so as to be opened and closed. 

[0002] Portable information equipment such as so-called 
notebook personal computers and Word processors incorpo 
rate a chargeable internal battery so as to be able to use the 
equipment at a location Where an alternating current poWer 
supply is not available. FIG. 4 shoWs a constitution of 
generally knoWn portable information equipment 1. A por 
table information equipment 1 of such a type includes a main 
body portion 2 and a display portion 3 hinged each other, 
and usually an internal battery 4A is disposed at one corner 
of the main body portion 2. 

[0003] In any portable information equipment 1 of this 
type, for the purpose of enhancing the portability of the 
equipment 1, While thickness reduction and Weight reduc 
tion of the main body portion 2 and display portion 3 are 
required, as another important problem to be solved, there is 
an ardent demand for increasing a capacity of the internal 
battery 4A and extending a battery life thereof. HoWever, in 
order to increase the capacity of the internal battery 4A, 
inevitably it is necessary to enlarge the outer shape of the 
internal battery 4A; therefore, the capacity of the internal 
battery 4A is set in consideration of the balance relative to 
a cabinet 21 of the main body portion 2 in Which the internal 
battery 4A is disposed. 

[0004] In the case that the battery capacity is insuf?cient 
With the internal battery 4A alone, an extension battery 4B 
as shoWn in FIG. 5 is externally attached to the main body 
portion 2 in order to supplement the resulting battery capac 
ity shortage. HoWever, external attachment of the extension 
battery 4B is considerably detrimental to the portability of 
the portable information equipment 1. 

[0005] For a display unit 5 used in the display portion 3 of 
the portable information equipment 1, a liquid crystal dis 
play is generally employed. In the past, transmission type 
liquid crystal displays With backlight Were in a main stream, 
but in recent years, re?ection type liquid crystal displays 
have also been employed because the re?ection type display 
can provide a clear color display Without using any back 
light. 
[0006] FIG. 6 is a fragmentary sectional vieW shoWing an 
edge part of the display portion 3 using a transmission type 
liquid crystal display 5. The transmission type liquid crystal 
display 5 comprises a transmission type liquid crystal unit 
5A and a backlight unit 5B. The transmission type liquid 
crystal unit SA has a laminate of a glass layer 51, a polariZer 
layer 52, and the like With a liquid crystal layer sandWiched 
therebetWeen. The backlight unit 5B is disposed behind the 
transmission type liquid crystal unit 5A and has a light guide 
plate 53, a backlight 54, and the like. These units are 
incorporated into a cabinet 31 of the display portion 3. The 
thickness of the backlight unit 5B is approximately 3 mm or 
so. 

[0007] Whilst, a re?ection type liquid crystal display 
comprises a re?ection type liquid crystal unit formed in 
about the same thickness as that of the transmission type 
liquid crystal unit 5A so that thickness reduction and Weight 
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reduction can be realiZed to an extent corresponding to 
omission of the backlight unit 5B, compared With the 
transmission type liquid crystal display 5. Furthermore, 
display can be performed through utiliZation of re?ected 
light from external light and not through illumination by the 
backlight 54, and this provides for an advantage of substan 
tial reduction of electric poWer consumption. 

[0008] HoWever, there are commercial demands for both 
portable information equipment 1 using a transmission type 
liquid crystal display 5 and portable information equipment 
1 using a re?ection type liquid crystal display. As such, 
manufacturers of portable information equipment 1 are 
required to prepare and supply both types of products. 
Therefore, for portable information equipment 1 using 
re?ection type liquid crystal display, despite the fact that the 
use of re?ection type liquid crystal display enables thickness 
reduction of display portion 3 in relation to portable infor 
mation equipment 1 using transmission type liquid crystal 
display 5, manufacturers are still using the cabinet 31 
common to both types of display portion 3 of portable 
information equipment 1 due to cost reduction of develop 
ment and manufacturing. 

SUMMARY OF THE INVENTION 

[0009] The present invention Was developed in vieW of 
above described situation and, therefore, it is an object of the 
present invention to provide a portable information equip 
ment substantially thinned by using a display unit requiring 
no backlight, Wherein a second internal battery is incorpo 
rated into the display unit so that suf?cient capacity and life 
of the internal battery are ensured and the utility of the 
equipment is improved. 

[0010] In order to achieve the above object, the present 
invention provides a portable information equipment having 
a main body portion and a display portion foldably con 
nected so as to be opened and closed, the display portion 
comprising: a cabinet de?ning an outline of the display 
portion; a display unit requiring no backlight unit and 
housed in the cabinet; and a platy internal battery housed in 
a space de?ned betWeen the cabinet and the display unit. 

[0011] According to this invention, it is possible to 
increase the capacity of the internal battery, and therefore the 
useful life of the battery can be extended to enhance the 
utility of the portable information equipment. In addition, 
the display unit requires no backlight and consequently the 
electric poWer requirement for the display unit can be 
substantially reduced so that the useful life of the battery can 
be further extended. The cabinet and the associated periph 
eral tarts in the portable information equipment according to 
the present invention are also usable for portable informa 
tion equipment ?tted With a backlight, and thereby manu 
facturing cost of the portable information equipment can be 
reduced. 

[0012] In an embodiment of the invention, the space is on 
a back side of the display unit in the cabinet. 

[0013] In an embodiment of the invention, the display unit 
is a re?ection type liquid crystal display. Other display units 
such as an electro-luminescence display, a plasma display 
and a ?eld effect display may be used as Well. 

[0014] In an embodiment of the invention, the platy inter 
nal battery is a lithium polymer battery. 
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[0015] In an embodiment of the invention, the portable 
information equipment further comprises: a battery control 
board provided Within the cabinet; and a ?at cable by Which 
the batters control board is connected to the internal battery. 

[0016] In an embodiment of the invention, the ?at cable is 
a ?exible ?at cable or a ?exible printed circuit. 

[0017] According to the embodiment, Wiring can be easily 
conducted in the cabinet of the display portion because the 
cable is ?exible. 

[0018] In an embodiment of the invention, the portable 
information equipment further comprises a poWer supply 
cable for supplying electric poWer from the internal battery 
to the main body portion. 

[0019] In an embodiment of the invention, the poWer 
supply cable includes at least tWo independent electric Wires 
in a bundle. 

[0020] According to the embodiment, a bundle of the 
Wires of the poWer supply cable alloW a large current to be 
supplied to the main body portion and prevents the poWer 
supply cable from breaking during opening/closing opera 
tion of the display portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The 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 limitative of the present 
invention, and Wherein: 

[0022] FIG. 1 is a perspective vieW shoWing a schematic 
construction of a portable information equipment of the 
present invention; 

[0023] FIG. 2 is a schematic vieW in section shoWing a 
vicinity of a frame of a display portion of the portable 
information equipment of the present invention; 

[0024] FIG. 3 is an explanatory vieW shoWing a top plan 
construction of an interior of the display portion of the 
portable information equipment of the present invention; 

[0025] FIG. 4 is a perspective vieW shoWing a schematic 
construction of a conventional prior art portable information 
equipment; 
[0026] FIG. 5 is a perspective vieW shoWing the portable 
information equipment shoWn in FIG. 4 as ?tted With an 
extension battery; and 

[0027] FIG. 6 is a schematic sectional vieW shoWing an 
edge part of a display portion in Which a transmission type 
liquid crystal display is employed. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0028] One embodiment of the present invention Will noW 
be described With reference to the accompanying draWings. 
In the folloWing description, With respect to portions and 
components similar in function to those of the aforesaid 
conventional portable information equipment 1, common 
designations and reference numerals are used. 

[0029] FIG. 1 shoWs a schematic construction of portable 
information equipment 10 of the invention. The portable 
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information equipment 10 comprises a main body portion 20 
and a display portion 30. When the portable information 
equipment 10 is not used or is carried, the main body portion 
20 and the display portion 30 is closed into unity. When the 
portable information equipment 10 is used, the main body 
portion 20 and the display portion 30 are opened to each 
other to operate the portable information equipment 10 using 
a keyboard 22 disposed in the main body portion 20. A 
chargeable ?rst internal battery 4A, together With main 
board 23 including processing/memory units and the like, is 
housed in a cabinet 21 of the main body portion 20. 

[0030] For the display portion 30 of the portable informa 
tion equipment 10, a re?ection type liquid crystal display 6 
is used as a display unit. The re?ection type liquid crystal 
display 6 is incorporated into a cabinet 31. The cabinet 31 
can be also used for the aforesaid cabinet 31 Which de?nes 
the display portion 3 of the portable information equipment 
1 employing the liquid crystal display 5 With backlight 
shoWn in FIG. 6. 

[0031] FIG. 2 is a sectional vieW shoWing a part of the 
structure of the display portion 30. The re?ection type liquid 
crystal display 6 comprises a re?ection type liquid crystal 
unit 6A Which is formed in about the same thickness as that 
of the aforesaid liquid crystal unit 5A of the liquid crystal 
display 5 With backlight. The re?ection type liquid crystal 
unto 6A comprises glasses 61 stacked With a liquid crystal 
layer held therebetWeen, polariZer 62, re?ector 63 and the 
like. Accordingly, betWeen the back surface of the re?ection 
type liquid crystal unit 6A and the inner surface of the 
cabinet 31, there is formed a battery housing space 32 
having a thickness of about 3 mm corresponding to the 
thickness of the backlight unit 5B of the liquid crystal 
display 5 With backlight shoWn in FIG. 6. A second internal 
battery 4C formed in thin plate shape is housed in the battery 
housing space 32. 

[0032] In this Way, by utiliZing a cabinet 31 for common 
use With the portable information equipment 1 using the 
liquid crystal display 5 With backlight Which requires the 
backlight and the portable information equipment 10 using 
a re?ection type liquid crystal display 6 Which does not 
require the use of backlight, it is possible to secure a battery 
housing space 32 in the display portion 30 for accommo 
dating the second internal battery 4C. Thus, the capacity of 
the internal battery can be increased and, therefore, any 
externally attached extension battery is not necessary. Elec 
tric poWer requirement of the re?ection type liquid crystal 
display 6 is far much smaller than that of the liquid crystal 
display 5 With backlight. Therefore, the useful life of battery 
is further extended and the utility of the portable information 
equipment 10 is substantially enhanced. Furthermore, the 
cabinet 31 of the display portion 30 and the associated 
components are commoniZed betWeen the portable informa 
tion equipment 10 using the re?ection type liquid crystal 
display 6 and the portable information equipment 1 using the 
liquid crystal display 5 With backlight, Whereby cost 
involved in assembling and manufacturing of the portable 
information equipment 10 can be curtailed. 

[0033] FIG. 3 shoWs a top plan vieW of the inside of the 
display portion 30 in the portable information equipment 10 
of the above described arrangement. For example, in the 
case of a portable information equipment 10 having a 11.3 
inch re?ection type liquid crystal display 6 incorporated in 
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the display portion 30, the external size of the display 
portion 30 is about 264 mm (in Width)><about 207 mm (in 
length), and the siZe of display screen of the re?ection type 
liquid crystal display 6 is about 230 mm (in Width)><about 
173 mm (in length). The siZe of a battery housing space 32 
formed behind the re?ection type liquid crystal display 6 is 
a feW mm larger than the display screen in both Width and 
length. 

[0034] In this embodiment, a lithium polymer battery is 
used as a second internal battery 4C housed in the battery 
housing space 32. For example, one package of the lithium 
polymer battery 4C has a siZe of 114 mm (in length)><88.5 
mm (in Width)><3 mm (in thickness), four lithium polymer 
batteries 4C being arranged in the battery housing space 32. 
The package of the lithium polymer battery 4C has a positive 
terminal 41 and a negative terminal 42 both of Which are 
connected to a battery control board 33 through ?at type 
cables 7. For connecting the plural lithium polymer batteries 
4C, several combinations in series and/or parallel is con 
ceivable, but the combinations are not particularly de?ned in 
the present invention. 

[0035] The battery control board 33 is similar in siZe to an 
inverter board (not shoWn) incorporated in the liquid crystal 
display 5 With backlight for lightening the backlight 54. 
Therefore, the battery control board 33 can be incorporated 
into the cabinet 31 Without dif?culty in the case Where the 
cabinet 31 of the display portion 30 using the re?ection type 
liquid crystal display 6 is common With the cabinet 31 of the 
display portion 3 using the liquid crystal display 5 With 
backlight. 

[0036] FPC (?exible printed circuit) and FFC (?exible ?at 
cable) are suitable for the ?at cable 7. The FPC or FFC ?at 
cable 7 is as thin as about 0.5 mm and has high ?exibility, 
so that the PFC or FFC ?at cable 7 can be easily incorporated 
in the cabinet 31 of the display portion 30 having limitations 
in thickness. Further, resistance of the PFC or FFC ?at cable 
7 is small, and therefore it is possible to ?oW a large current 
by Widening the Width of the ?at cable 7. 

[0037] The display portion 30 is connected to the main 
body portion 20 so as to be openable and closable With 
hinges (not shoWn). Therefore, in order to supply poWer 
from the second internal battery 4C housed in display 
portion 30 to the main body portion 20, a poWer supply cable 
8 capable of feeding a large current is required. In the 
present embodiment, a poWer supply cable 8 consisting of 
plural independent slender electric Wires 80 bundled 
together is used. Such a bundle of the electric Wires 80 are 
connected at their ends to the battery control board 33 
incorporated in the display portion 30. In the case Where 
Wires having a large diameter are used for the poWer supply 
cable 8, Wire break or Wire tWist may occur in the course of 
repetitive opening/closing operations of the display portion 
30. HoWever, When the Wires 80 are slender, possibility of 
Wire break or Wire tWist can be minimiZed. Speci?cally, the 
thickness of the slender electric Wire 80 is preferably is more 
slender than AWG (American Wire Gauge) #30. 

[0038] As above described, according to the present 
invention, it is possible to incorporate a thin-plate second 
internal battery 4C into the display portion 30, by using the 
display unit 6 Which requires no backlight in the display 
portion 30 to take advantage of the resulting thickness 
reduction, so as to increase the capacity and utility of the 
internal battery. Further, by using the cabinet 31 in common 
for the display portion 30 With no backlight and for the 
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display portion 3 With the backlight 54, it is possible to 
reduce the costs involved in fabrication and assembly of the 
cabinet 31 and associated parts. 

[0039] The display portion 30 is not particularly limited to 
the aforesaid re?ection type liquid crystal display 6. Other 
display units such as EL (electro-luminescence) display, 
plasma display and ?eld effect display may be used as Well. 

[0040] The aforesaid lithium polymer battery 4C is par 
ticularly suitable for the second internal battery 4C, but other 
thin-type batteries adaptable for capacity increase may be 
used. Further, in case that the performance of the second 
internal battery 4C has been exceedingly improved to suf 
?ciently secure a necessary battery With the second internal 
battery 4C alone, the ?rst battery 4A to be housed in the 
main body portion 20 can be omitted. 

[0041] The invention being thus described, it Will be 
obvious that the same may be varied in many Ways. Such 
variations are not be regarded as a departure from the spirit 
and scope of the invention, and all such modi?cations as 
Would be obvious to one skilled in the art are intended to be 
included Within the scope of the folloWing claims. 

What is claimed is: 
1. Aportable information equipment having a main body 

portion and a display portion foldably connected so as to be 
opened and closed, the display portion comprising: 

a cabinet de?ning an outline of the display portion; 

a display unit requiring no backlight unit and housed in 
the cabinet; and 

a platy internal battery housed in a space de?ned betWeen 
the cabinet and the display unit. 

2. The portable information equipment as set forth in 
claim 1, Wherein 

the space is on a back side of the display unit in the 
cabinet. 

3. The portable information equipment as set forth in 
claim 1, Wherein 

the display unit is a re?ection type liquid crystal display. 
4. The portable information equipment as set forth in 

claim 1, Wherein 

the platy internal battery is a lithium polymer battery. 
5. The portable information equipment as set forth in 

claim 1, the display portion further comprising: 

a battery control board provided Within the cabinet; and 

a ?at cable by Which the battery control board is con 
nected to the internal battery. 

6. The portable information equipment as set forth in 
claim 5, Wherein 

the ?at cable is a ?exible ?at cable or a ?exible printed 
circuit. 

7. The portable information equipment as set forth in 
claim 1, the display portion further comprising: 

a poWer supply cable for supplying electric poWer from 
the internal battery to the main body portion. 

8. The portable information equipment as set forth in 
claim 7, Wherein 

the poWer supply cable includes at least tWo independent 
electric Wires in a bundle. 


