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PORTABLE COIVIPUTER POWERED BY 
RECHARGEABLE BATTERIES 

This application is a continuation of application Ser. No. 
07/718,359, ?led Jun. 24, 1991, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a portable computer powered by 

rechargeable batteries, and more particularly to the method 
of charging and switching individual batteries and indicating 
battery state in a portable computer. 

2. Description of the Related Art 
Computers powered by detachable batteries have been 

developed. In this type of computer, the operator cannot tell 
whether or not batteries are in the computer unless he checks 
the battery compartment. Thus, an operator may be unaware 
that only one battery is in a battery compartment that can 
hold more than one battery. The single battery will then run 
short earlier than expected, during operation, so that the 
computer is forced to stop operation half way. Such mishaps 
tend to occur with portable computers often powered by 
batteries only, such as lap-top computers or book-type 
(note-type) computers. These disadvantages of conventional 
portable computers prevent users from making full use of 
the easy~to-carry feature. 

Computers with a low-battery indicator are also available. 
For rechargeable batteries, however, the low-battery indica 
tion cannot tell exactly the state of the battery. Further, it is 
impossible to predict the remaining battery capacity, the 
available computer operation time, and other factors unless 
it is known whether the batteries are fully charged or still 
being charged. Conventionally, however, there were no such 
computers that automatically detected the charged/dis 
charged state of the rechargeable batteries, and then 
informed the operator of the results. Exact information on 
the charged/discharged state is very helpful in making full 
use of the features of portable computers often powered by 
batteries only. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to 
provide a computer capable of being powered by batteries 
which is easy to use. 

Another object of the present invention is to provide an 
easy-to-carry portable computer capable of being powered 
by detachable rechargeable batteries for a long-time opera 
tion, and of providing the operator with proper information 
on the charged/discharged state of the individual batteries 
and their installation, with a view to allowing full use of the 
easy-to-carry feature. 

Still another object of the present invention is to provide 
a portable computer capable of being operated from a 
plurality of batteries, which informs the operator of the 
charged/discharged state of each battery to prevent problems 
including power shortage during operation, with the aim of 
allowing full use of the computer’s portability. 

Still another object of the present invention is to provide 
a portable computer capable of being operated from a 
plurality of detachable batteries, which informs the operator 
whether or not the individual batteries are in place for easy 
battery installation check to avoid problems including power 
shortage during operation, for the purpose of enabling full 
use of the computer’s portability. 
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2 
The foregoing objects are accomplished by a portable 

computer powered by batteries, comprising: a ?rst recharge 
able battery; a second rechargeable battery; operating power 
generating means for selecting one of the ?rst and second 
rechargeable batteries and for generating operating power 
from the output power from the selected ?rst or second 
battery; data processing means for performing data process 
ing by using the operating power from the operating power 
generating means; checking means for checking the ?rst and 
second batteries for discharged state; charging means for 
charging the battery when the checking means judges that 
the ?rst or second battery is in a discharged state that needs 
charging; and informing means for informing the operator of 
three states of the ?rst and second batteries, the three states 
indicating need of charging, during charging, and comple 
tion of charging. 

with the above arrangement, this invention makes it 
possible to judge without di?iculty that the individual bat 
teries are fully charged, still being charged, or need charg 
ing, which allows the operator to take proper measures if 
necessary. 

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 obtained by means of the instrumen 
talities and combinations particularly pointed out in the 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of the speci?cation, illustrate presently 
preferred embodiments of the invention, and together with 
the general description given above and the detailed descrip 
tion of the preferred embodiments given below, serve to 
explain the principles of the invention. 

FIG. 1 is a block diagram showing an embodiment of a 
personal computer according to the present invention; 

FIG. 2 is a block diagram showing an arrangement of a 
power supply circuit shown in FIG. 1: 

FIG. 3 is a flow chart of a charge control routine executed 
by a power control CPU 306 shown in FIG. 2; 

FIGS. 4A, 4B and 4C are ?ow charts of a battery-driven 
power-on routine executed by the power control CPU 306 
shown in FIG. 2; 

FIGS. 5A and 5B are views for explaining display con 
tents of a state display unit in accordance with charge control 
shown in FIG. 3; 

FIGS. 6A, 6B and 6C are views for explaining display 
contents of the state display unit in accordance with battery 
drivcn control shown in FIGS. 4A, 4B 4C; 

FIGS. 7A, 7B and 7C are views for explaining a type 
detemiination mechanism of a mounted battery pack; 

FIG. 8 is a ?ow chart showing a processing sequence of 
the power control CPU on the basis of the type determina 
tion in FIG. 7; 

FIGS. 9, 10A and 10B are views for explaining an 
interface mechanism of a memory card used as an extension 
RAM in the above embodiment; 

FIGS. 11 and 12 and FIGS. 13A, 13B, 13C and 13D are 
views for explaining a system grade-up means using a 
built-in HDD interface (HDD-IF) in the above embodiment; 

FIG. 14 is a view showing a bottom-up menu for display 
ing a battery state in the above embodiment; and 


















