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[57] ABSTRACT 
A personal computer, wherein a setup processing is 
performed to select a display mode, either a normal-dis 
play mode or a reverse-display mode, and also to select 
one of the external devices such as a printer and an 
external floppy disk drive. Also, a display auto-off mode 
and a display auto-off period are set during the setup 
processing. A period is measured during which no data 
is input from a keyboard. When the measured time 
value exceeds the display auto-off period, the supple 
ment of power to the back light is stopped automati 
cally. 

17 Claims, 17 Drawing Sheets 
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PERSONAL COMPUTER FOR SETTING, IN A 
SOFTWARE SETUP OPERATION 

NORMAL/REVERSE DISPLAY, CONNECTION OF 
AN EXTERNAL DEVICE, AND AN AUTOMATIC 

DISPLAY OFF FUNCTION 

"This application is a continuation of application Ser. 
No. 07/541,948, ?led on Jun. 22, 1990, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a personal computer 

which is portable and is capable of being driven by a 
built-in battery, and more particularly to a personal 
computer having a setup processing function, which has 
means for selecting and setting normal/reverse display 
and external units such as a ?oppy disk drive, a printer 
and the like, and which is adapted for an arrangement 
where a display section is provided having a speci?c 
function section such as a back light which necessitates 
a relatively large power. 

2. Description of the Related Art 
In recent years, a variety of portable, internal-bat 

tery-operable personal computers have been developed. 
Each of these computers has means for selecting and 
setting a normal/reverse display mode and external 
devices connected to the computer, from a view point 
of operability and functionality. In a prior art, the selec 
ting/setting means is realized by manual switches which 
are arranged on the main body of the computer and 
positioned such that the operator can easily operate 
them. For this reason, a conventional personal com 
puter is provided with many switches, resulting in com 
plicated operations and hardware arrangement. 

Furthermore, this type of personal computer must be 
operated not only with an AC adapter but by a built-in 
battery in order to ensure the usability irrespective of a 
place where it is used. 

In order to satisfy such demand, a back-lit liquid 
crystal display (LCD) may be used. However, as is well 
known in the art, a back-lit LCD consumes a relatively 
large amount of power. Therefore, it is difficult to use 
the personal computer for a long time with only the use 
of a normal built-in battery. On the contrary, if a large 
capacity built-in battery is used in order to satisfy this 
requirement, a weight of the built-in battery is in 
creased, resulting in a decreased convenience of porta 
bility. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
personal computer which excludes a switch for setting 
a normal/reverse display, a switch for setting external 
units and the like, and simpli?es the operability and the 
hardware arrangement thereof by realizing the setting 
function in a set up processing. 
Another object of the invention is to provide a porta 

ble and built-in battery operable personal computer 
which can extremely reduce, without decreasing the 
operability, a power dissipation of a display provided 
with a speci?c function section such as a back light 
which consumes relatively large power. 
According to a ?rst aspect of the invention, there is 
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provided a personal computer having display modes of 65 
a normal-display and a reverse-display and performing a 
setup processing for setting a system environment, said 
computer comprising: means for selectively setting ei 

ther the normal-display mode 0 the reverse-display 
mode in the setup processing, and means for controlling 
the normal display mode or the reverse display mode 
set by the setting means. 
According to a second aspect of the invention, there 

is provided a personal computer capable of performing 
a setup processing for setting a system environment, 
said computer comprising: means for setting a connec 
tion status of a unit connected to said computer in the 
setup processing; and means for specifying the system 
environment based on data from said setting means. 
According to a third aspect of this invention, there is 

provided a method of setting a normal-display mode or 
reverse-display mode in a personal computer which is 
provided with a display means having normal and re 
verse display modes and which performs a setup pro 
cessing for setting a system environment, said method 
comprising the steps of: displaying, on a display unit a 
menu screen for selecting the normal-display mode or 
the reverse display mode in the setup processing; and 
selectively setting the normal-display mode and the 
reverse-display mode on the select menu screen. 
According to a fourth aspect of this invention, there 

is provided a personal computer provided with a dis 
play means and an input means, and capable of perform 
ing a setup processing for setting a system environment, 
said computer comprising: means for setting a display 
auto-off mode during the setup processing; means for 
measuring a period of time during which said input 
means remains not operated after the display auto-off 
mode has been set; means for disabling a speci?c func 
tional operation of said display means when the period 
of time measured by said time measuring means exceeds 
a predetermined value; and means for enabling the spe 
ci?c functional operation of said display means when 
said input means is operated while the speci?c func 
tional operation is disabled. 
According to a ?fth aspect of the present invention, 

there is provided a personal computer having a display 
means and an input means, and capable of performing a 
setup processing for setting a system environment, said 
computer comprising: means for setting a display auto 
off mode and an auto-off period in the setup processing; 
means for measuring a period of time during which said 
input means remains not operated after the display auto 
off mode has been set; means for disabling speci?c func 
tional operation of said display means when the period 
of time measured by the time measuring means exceeds 
the auto-off period; and means for enabling the speci?c 
functional operation of said display means when said 
input means is operated while the speci?c functional 
operation is disabled. 
According to a sixth aspect of this invention, there is 

provided a method of automatically disabling a display 
of a screen for a personal computer having a display 
means and an input device, and capable of performing a 
setup processing for setting a system environment, said 
method comprising the steps of: a) displaying a setup 
menu screen, including a setting of the display auto-off 
mode, on said display means; b) setting the display auto 
off mode; 0) measuring a period of time for which said 
input means is not actuated after the display auto-off 
mode has been set; d) disabling a speci?c functional 
operation of said display means when the period of time 
measured exceeds a predetermined value; and e) detect 
ing an input from said input means, while the speci?c 
function is disabled and enabling the speci?c functional 
operation of said display means. 
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According to a seventh aspect of this invention, there 
is provided a method of automatically disabling a dis 
play of a screen for a personal computer having a dis 
play means and an input means, and capable of perform 
ing a setup processing for setting a system environment, 
said method comprising the steps of: a) displaying a 
setup menu screen, including a setting of the display 
auto-off mode, on said display means; b) setting the 
display auto-off mode and an auto display-off period; c) 
measuring a period of time for which said input means 
is not actuated after the display auto-off mode has been 
set; d) disabling a speci?c functional operation of said 
display means when the period of time measured ex 
ceeds the auto display-off period; and e) detecting an 
input from said input means, while the speci?c function 
is disabled and enabling the speci?c fucntional opera 
tion of the display means in response to the input. 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and in 
part will be obvious from the description, or may be 
learned by practice of the invention. The objects and 
advantages of the invention may be realized and ob 
tained by means of the instrumentalities and combina 
tions particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorpo 
rated in and constitute a part of the speci?cation, illus 
trate presently preferred embodiments of the invention, 
and together with the general description given above 
and the detailed description of the preferred embodi 
ments given below, serve to explain the principles of the 
invention. 
FIG. 1 is a system diagram showing an embodiment 

of a personal computer according to the present inven 
tion; 
FIG. 2 is a block diagram showing the power-supply 

incorporated in the computer shown in FIG. 1; 
FIGS. 3A and 3B illustrate a ?ow chart representing 

the setup processing routine for the personal computer 
shown in FIG. 1; 
FIG. 4 is a flow chart explaining the auto display-off 

processing routine for the computer shown in FIG. 1; 
FIG. 5 is a flow chart showing the normal/reverse 

display processing routine for the computer shown in 
FIG. 1; 
FIG. 6 is a ?ow chart showing the unit-connection 

status processing routine for the computer shown in 
FIG. 1; 
FIG. 7 is a flow chart showing the power-off process 

ing routine executed by the power control CPU 306 
incorporated in the computer shown in FIG. 1; 
FIGS. 8A through 8C illustrate a flow chart showing 

the power-on processing routine executed by the power 
control CPU 306 used in the computer illustrated in 
FIGS. 1 and 2; 
FIGS. 9A and 9B are perspective views showing an 

embodiment of the personal computer; 
FIG. 10 is a diagram showing an example of the setup 

screen in the embodiment of the present invention; 
FIG. 11 is a block diagram illustrating an arrange 

ment of a normal/reverse display switching circuit in 
corporated in the computer; 
FIG. 12 is a diagram showing a modi?cation of the 

setup screen shown in FIG. 10; and 
FIG. 13 is a block diagram showing a modi?cation of 

the embodiment of the present invention. 
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4 
DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 is a system diagram of an embodiment of a 
personal computer of the present invention, and FIG. 2 
is a block diagram of a power~supply circuit 30 in 
coporated in the computer in FIG. 1. 
As is shown in FIG. 1, the computer comprises a 

system bus 10 and components 11 to 17 connected to the 
bus 10. These components are: a main CPU (Central 
Processing Unit) 11, a ROM (Read Only Memory) 12, a 
RAM (Random Access Memory) 13, a DMAC (Direct 
Memory Access Controller) 14, a PIC (Programmable 
Interrupt Controller) 15, a PIT (Programmable Interval 
Timer) 16, and a RTC (Real Time Clock) 17. 
The main CPU (Central Processing Unit) 11 controls 

an entirety of the system, and executes the various rou 
tines represented by the ?ow charts shown in FIGS. 3A 
and 3B, 4 to 7, and 8A through 8C. The main CPU 11 
serves as a host CPU to the power control CPU incor 
porated in the power-supply circuit 30 to be described 
later. 
The ROM 12 stores a basic input and output program 

(BIOS). The main CPU 11 executes the BIOS when the 
power switch of the computer is turned on to read the 
setup data stored in a speci?c area of the RAM 13 (or 
register) to determine the system environment, to fur 
ther read a boot block from a floppy disk drive (FDD) 
32, and to load an disk operating system (DOS) pro 
gram stored in the FDD 32 into the RAM 13. The 
RAM 13 stores the DOS (Disk Operating System) pro 
gram, the system programs shown in FIGS. 3A to BC, 
application programs, and various data including setup 
data to be described later. Backup power VBK is sup 
plied to the RAM 13 from the power-supply circuit 30. 
Hence, the data stored in the RAM 13 is not vanished 
even if the power switch of the computer is turned off. 
The DMAC 14 performs a direct memory access 

control. The PIC 15 can be set by a program. The PIT 
16 can be set by a program and supplies an interrupt 
signal to the main CPU 11 under control of the PIC 15 
when its count reaches a value set by a program. In 
response to the interrupt signal, the main CPU 11 exe 
cutes vector interrupt processing routine to thereby 
execute a routine of determining whether or not data 
has been input from a keyboard 36 within a predeter 
mined time. If no data has been input within the prede 
termined time, the main CPU 11 will execute auto dis 
play-off routine which will later be described in detail. 
The RTC 17 is a timer module which has a dedicated 
built-in battery (not shown) and measures time; its out 
put represents the present time. 
As is shown in FIG. 1, the personal computer further 

comprises an extended RAM 18, a backup RAM 19, a 
hard disk pack 20, a floppy disc controller (FDC) 20F, 
a printer controller (PRT-CONT) 21, an I/O interface 
22, a keyboard controller 23, a display controller 24, a 
video RAM 25, a Kanji ROM 26, a dictionary ROM 27, 
and a power-supply interface 28—all connected to the 
system bus 10. 
The extended RAM 18 is a large-capacity memory 

removably inserted in the card slot formed in one side of 
the main body of the personal computer, and the backup 
power VBK is supplied to the extended RAM 18. The 
backup RAM 19 is also supplied with the backup power 
VBK and keeps storing the data required to perform a 
resume function. The hard disk pack 20 is removably set 
in a dedicated housing made in one side of the main 
















