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(57) ABSTRACT 
The present invention is provided with a switch circuit 
which can turn on/off electric power Supply from a battery. 
Further, a CPU transfers and evacuates specific data stored 
in a DRAM when electric power supply from a main power 
Supply is stopped and electric power Supply from a battery 
is performed. Thereafter, the CPU turns off the Switch circuit 
and stops electric power Supply from the battery. 
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ELECTRONIC APPARATUS STORING THEREN 
DATA BY USING AWOLATILE MEMORY AND 
METHOD FOR PROTECTING DATA STORED IN 

SAID ELECTRONIC APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based upon and claims the 
benefit of priority from the prior Japanese Patent Application 
No. 2000-192893, filed Jun. 27, 2000, the entire contents of 
which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to an electronic appa 
ratus for Storing data which must be protected even in power 
outage in a volatile memory Such as a RAM, and a method 
for protecting data in this electronic apparatus. 
0004 2. Description of the Related Art 
0005. In an electronic apparatus such as multi-function 
peripherals (MFP), a DRAM has been conventionally often 
used in order to store data. When data to be stored in the 
DRAM must be protected even in power outage, a Sub 
power Supply using a battery is provided as well as a main 
power Supply. When electric power Supply from the main 
power Supply is stopped, data Stored in the DRAM is 
protected by the electric power Supply from this Sub power 
Supply. 

0006. However, when backup is effected by using the 
battery in this manner, the State with the electric power 
Supply from the main power Supply being Stopped lasts for 
a long time, and hence the data stored in the DRAM is lost 
when the battery is completely discharged. 
0007. In order to protect the data stored in the DRAM for 
a long period of time, increase in capacity of the battery can 
be considered. However, the battery with the large capacity 
leads to increase in size and price. Further, granting that the 
capacity is large, the capacity is limited, and the data can not 
be assuredly prevented from being lost. 
0008 Use of a non-volatile memory such as a flash 
memory instead of the DRAM can be also considered. 
However, the operating Speed of the non-volatile memory is 
generally lower than that of the DRAM. Therefore, when the 
non-volatile memory is used, the Speed of various operations 
involving the memory access is lowered. 
0009 U.S. Pat. No. 5,395,637 discloses the technique of 
storing data from a RAM into a hard disk drive when the 
Supply of power from the power Supply is Stopped. The 
technique ensures the protection of the data. 
0010. In view of cost benefit, however, such a large 
apparatus as a disk drive only should not be used only to 
save the data stored in the RAM. Additionally, a large 
battery must be used to drive a disk drive, which consumes 
much power. In view of this, too, a disk drive should not be 
used. 

BRIEF SUMMARY OF THE INVENTION 

0011. It is an object of the present invention to hold data 
even if electric power Supply from a main power Supply is 
Stopped while a Volatile memory holds the data in normal 
operation. 
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0012. The above-mentioned object of the present inven 
tion in attained by an electronic apparatus comprising: a 
Volatile first memory; a main power Supply configured to 
Supply electric power to the first memory; a Sub power 
Supply configured to Supply electric power to the first 
memory when the main power Supply is Stopped; a non 
Volatile Second memory configured to Store an operation 
program of the processor, a data transferring Section con 
figured to Store in the Second memory predetermined spe 
cific data Stored in the first memory in response to Start of 
electric power Supply from the Sub power Supply; and a 
Supply Stopping Section configured to Stop electric power 
Supply from the Sub power Supply in response to completion 
of Storing the Specific data in the Second memory by the data 
transferring Section. 
0013 Further, the above-mentioned object of the present 
invention in attained also by a data protection method 
comprising: a step of Storing in a non-volatile Second 
memory which Stores an operation program of predeter 
mined processor, predetermined specific data Stored in the 
first memory in response to start of electric power Supply 
from the Sub power Supply; and a step of Stopping electric 
power Supply from the Sub power Supply in response to 
completion of Storing the Specific data in the Second 
memory. 

0014. 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 
instrumentalities and combinations particularly pointed out 
hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

0015 The accompanying drawings, which are incorpo 
rated in and constitute a part of the Specification, illustrate 
presently embodiments of the invention, and together with 
the general description given above and the detailed descrip 
tion of the embodiments given below, Serve to explain the 
principles of the invention. 
0016 FIG. 1 is a block diagram showing a primary 
Structure of an MFP configured by applying an electronic 
apparatus according to an embodiment of the present inven 
tion; 
0017 FIG. 2 is a flowchart showing the processing 
procedure at the time of power outage by a CPU 1 in FIG. 
1; and 
0018 FIG. 3 is a flowchart showing the processing 
procedure at the time of evacuated data restoration process 
ing by the CPU 1 in FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0019. An embodiment according to the present invention 
will now be described hereinafter with reference to the 
drawings. 
0020 FIG. 1 is a block diagrams showing a primary 
Structure of an MFP configured by applying an electronic 
apparatus according to the embodiment. 



US 2001/0055234 A1 

0021. As shown in the drawing, the MFP according to 
this embodiment has: a CPU 1; a flash memory 2; a DRAM 
3; a Scanner 4, a printer 5; a communication processing 
portion 6; an operation panel 7, a power monitoring portion 
8; a Switch driver 9; a main power supply circuit 10; a diode 
11; a battery 12, a diode 13; a charging circuit 14, a charging 
control portion 15; a Switch circuit 16; and a DC/DC 
converter 17. Furthermore, the CPU 1, the flash memory 2, 
the DRAM 3, the scanner 4, the printer 5, the communica 
tion processing portion 6, the operation panel 7, the power 
monitoring portion 8, and the Switch driver 9 are connected 
to each other through a system bus 18. 
0022. The CPU 1 carries out control processing for 
controlling the respective portions in the MFP as a whole 
based on a program Stored in the flash memory 2. Moreover, 
when the respective portions operate based on the control 
processing by the CPU 1, the function as the MFP can be 
realized. 

0023 The flash memory 2 is a non-volatile memory and 
corresponds to a Second memory. The flash memory 2 Stores 
therein the program of the CPU 1. In addition, the flash 
memory 2 is constituted by using a general purpose device 
having a larger Storage capacity than the size of the program. 
The flash memory 2, therefore, Stores therein the program in 
a partial Storage area thereof, and any other Storage area is 
an empty area. 

0024. The DRAM 3 is used for temporarily storing 
various kinds of data required when the CPU 1 executes the 
various kinds of processing. Additionally, the DRAM 3 
Stores therein Specific data which must be protected in any 
power outage Such as journal data, telephone directory data, 
registration data of a one-touch key, communication logs 
and others. That is, the DRAM 3 corresponds to a first 
memory. 

0.025 The scanner 4 generates the specific data by car 
rying out reading of a manuscript, digitization or various 
kinds of correction processing Such as Shading correction. 
0026. The printer 5 prints an image indicated by the 
image data on printing paper. 
0027. The communication processing portion 6 has a 
coding/decoding portion, an NCU, a modem and others and 
executeS processing for facsimile communication. 
0028. The operation panel 7 is provided with a key input 
portion for accepting input of various directions relative to 
the CPU 1 from a user, a display portion for displaying 
various kinds of information for a user, and others. 
0029. The power monitoring portion 8 monitors a voltage 
of power generated and outputted by the main power Supply 
circuit 10 and detects Stop of electric power Supply from the 
main power Supply circuit 10. 
0030 The Switch driver 9 generates a control signal for 
turning on/off the Switch circuit 16 under control of the CPU 
1 and Supplies this control Signal to the Switch circuit 16. 
0031. The main power supply circuit 10 acquires electric 
power from a commercial power Source through a power 
Supply plug P and generates electric power having a Voltage 
value of 5V. Further, the main power supply circuit 10 
Supplies the generated electric power to the DC/DC con 
verter 17 through the diode 11. Furthermore, the electric 
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power generated by the main power Supply circuit 10 is also 
utilized for operating the respective portions other than the 
CPU 1, the flash memory 2 and the DRAM 3. 
0032. The diode 11 prevents the electric current outputted 
from the battery 12 from flowing to the main power supply 
circuit 10 and the power monitoring portion 8. 
0033. The battery 12 corresponds to a sub power supply. 
This battery 12 Supplies the electric power to the DC/DC 
converter 17 through the diode 13 and the Switch circuit 16 
when the electric power Supply from the main power Supply 
circuit 10 is stopped. 
0034. The diode 13 prevents the electric power supplied 
from the main power supply circuit 10 from flowing to the 
battery 12 without passing through the charging circuit 14. 

0035. The charging circuit 14 is constituted by an inverter 
INV, a transistor Tr1, and a resistor R1 as shown in FIG. 1. 
Furthermore, the charging circuit 14 Supplies the electric 
power outputted from the main power Supply circuit 10 to 
the battery 12 to charge the battery 12 under control of the 
charging control portion 15. 

0036) The charging control portion 15 monitors a charg 
ing capacity of the battery 12 and controls the charging 
circuit 14 So that charging to the battery 12 can be appro 
priately carried out. 

0037. The Switch circuit 16 is constituted by resistors R2, 
R3, R4, R5 and R6, transistors Tr2 and Tr3, and a capacitor 
C as shown in FIG. 1. Moreover, the Switch circuit 16 turns 
on/off the electric power supply from the battery 12 to the 
DC/DC converter 17. 

0038 Meanwhile, processing means realized by software 
processing executed by the CPU 1 based on the program 
Stored in the flash memory 2 has data transferring Section, 
Switch controlling Section and data returning means as well 
as processing means for realizing known general functions 
in the MFP 

0039 Here, the data transferring section stores the spe 
cific data stored in the DRAM 3 to the flash memory 2 in 
order to evacuate this data in response to Stop of the electric 
power Supply from the main power Supply circuit 10. 
0040. The Switch controlling section stops power con 
Sumption from the battery 12 by turning off the Switch 
circuit 16 after transfer of the specific data is completed by 
the data transferring Section. In this way, the Supply stopping 
Section is realized by the Switch controlling Section and the 
Switch circuit 16. 

0041 Further, the data returning means returns the spe 
cific data (evacuated data) in the flash memory 2 to the 
DRAM 3 in response to restoration of the electric power 
Supply from the main power Supply circuit 10. 
0042. The operation of the MFP having the above-de 
scribed structure will now be described. Since the operation 
for realizing the original functions as the MFP such as a 
copying function, a Scanning function or a facsimile com 
munication function is similar to those of the conventional 
MFP, explanation of that operation is omitted herein. Here, 
the operation concerning protection of the Specific data at 
the time of occurrence of the power outage will be described 
in detail. 
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0043. When the electric power supply from a commercial 
power Source can not be normally accepted through the 
power Supply plug P due to power outage or coming off of 
the power Supply plug P, the main power Supply circuit 10 
stops the electric power supply to the DC/DC converter 17. 
Then, the electric power supply from the battery 12 to the 
DC/DC converter 17 is started. It is to be noted that the 
Switch driver 9 Supplies a control signal on a High level to 
the Switch circuit 16 under control of the CPU 1. Therefore, 
the Switch circuit 16 is in the ON state, and the above 
described electric power supply from the battery 12 to the 
DC/DC converter 17 is carried out. As described above, 
even after the electric power Supply from the main power 
supply circuit 10 is stopped, the DC/DC converter 17 keeps 
operating, and the CPU 1, the flash memory 2 and the 
DRAM 3 continuously operate. 
0044. On the other hand, the power monitoring portion 8 
detects occurrence of the power outage from the fact that a 
Voltage of the power Supply from the main power Supply 
circuit 10 has lowered to a given reference value, and 
informs the CPU 1 of this detection. 

0.045 Meanwhile, if occurrence of the power outage is 
detected by the power monitoring portion 8 and informed, 
the CPU 1 executes the processing during the power outage 
Such as shown in FIG. 2. 

0046. In this processing during the power outage, the 
CPU 1 first confirms whether specific data is stored in the 
DRAM 3 (step ST1). 
0047. Here, if the CPU 1 confirms that the specific data 
is stored in the DRAM 3, the CPU 1 transfers the specific 
data to an empty storage area in the flash memory 2 (Step 
ST2). Furthermore, when transfer of the specific data is 
completed, the CPU directs the Switch driver 9 to turn off the 
switch circuit 16 (step ST3). Then, the CPU 1 completes the 
current processing during the power outage. 
0.048. Upon receiving the above-described direction from 
the CPU 1, the Switch driver 9 lowers the control signal fed 
to the Switch circuit 16 to a Low level. Then, the Switch 
circuit 16 is turned off, and the electric power Supply from 
the battery 12 to the DC/DC converter 17 is stopped. In 
response to this, the electric power Supply from the DC/DC 
converter 17 to the CPU 1, the flash memory 2 and the 
DRAM 3 is also stopped. 
0049. It is to be noted that if it is confirmed that the 
specific data is not stored in the DRAM 3 at the time of 
occurrence of the power outage at the step ST1, the CPU 1 
skips the step ST2 and proceeds to the step ST3 because 
there is no data to be evacuated, thereby turning off the 
Switch circuit 16. 

0050. On the other hand, when the electric power supply 
from a commercial power Source can be accepted through 
the power Supply plug P, the main power Supply circuit 10 
restarts the operation, and the electric power is Supplied to 
the DC/DC converter 17. In response to this, the DC/DC 
converter 17 restarts the operation, and the electric power is 
supplied to the CPU 1, the flash memory 2, and the DRAM 
3, thereby enabling the operation of these respective por 
tions. 

0051 Meanwhile, when the electric power supply is 
restarted, the CPU 1 executes the evacuated data restoration 
processing Such as shown in FIG. 3 in a Series of the Startup 
procedures. 
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0052. In the evacuated data restoration processing, the 
CPU 1 first confirms whether the specific data is stored in the 
flash memory 2 (step ST11). If it is confirmed that the 
specific data is stored in the flash memory 2, the CPU 1 
transfers the specific data to the DRAM 3 (step ST12). That 
is, the Specific data evacuated in the flash memory 2 is 
restored in the DRAM 3. Upon completing transfer of the 
specific data, the CPU 1 terminates the current evacuated 
data restoration processing. 

0053. However, if it is confirmed that the specific data is 
not stored in the flash memory 2 in the step ST11, the CPU 
1 terminates the current evacuated data restoration proceSS 
ing without executing the Step ST12 because there is no data 
to be restored. 

0054 As described above, according to the present 
embodiment, if the electric power is not Supplied from the 
main power Supply circuit 10, the operation of the CPU 1, 
the flash memory 2 and the DRAM 3 is temporarily con 
tinued by the electric power supply from the battery 12. 
Moreover, in this period, the Specific data Stored in the 
DRAM 3 is evacuated in the empty storage area of the flash 
memory 2. When evacuation of the Specific data is com 
pleted, the Switch circuit 16 is turned off and the electric 
power Supply from the battery 12 is Stopped. Therefore, 
Since the Specific data is Stored in the flash memory 2 when 
the power outage occurs, the Specific data can be assuredly 
held even if the power outage occurrence period is pro 
longed. In addition, Since the battery 12 performs the electric 
power Supply only in a short period of time, the compact and 
inexpensive apparatus with a Small capacity can be realized. 

0055 Additionally, according to this embodiment, the 
Specific data is evacuated by utilizing an empty Storage area 
in the flash memory 2 provided for Storing the program of 
the CPU 1. Thus, the flash memory does not have to be 
newly provided in order to evacuate the Specific data, and 
the inexpensive apparatus can be realized with a simple 
Structure. 

0056 Further, according to the present embodiment, if 
there is the Specific data evacuated in the flash memory 2 
when the electric power Supply from the main power Supply 
circuit 10 is restarted, the Specific data is automatically 
restored in the DRAM3. Therefore, a user does not have to 
take a step for returning the evacuated Specific data to the 
DRAM 3. Furthermore, the operation in the completely 
Same State as before the power outage is enabled immedi 
ately after reactivation. 

0057. It is to be noted that the present invention is not 
restricted to the above-described embodiment. For example, 
although the flash memory 2 is used as the Second memory 
in the above-described embodiment, any other non-volatile 
memory such as a regular EEPROM can be adopted. 

0058 Additionally, in the above-described embodiment, 
if there is the Specific data evacuated in the flash memory 2 
when the electric power Supply from the main power Supply 
circuit 10 is restarted, the Specific data is automatically 
restored in the DRAM 3. However, this processing may be 
carried out in accordance with a user operation. 

0059. In addition, although the data transferring section, 
the Switch controlling Section and the data returning means 
are realized by the software processing by the CPU 1 in the 
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above-described embodiment, they can be also realized by a 
hardware circuit and the like for executing the Similar 
processing. 
0060) Further, although journal data, telephone directory 
data, registration data of a one-touch key, and communica 
tion logs are illustrated as concrete examples of the Specific 
data in the above-described embodiment, the Specific data is 
not restricted to these data, and other kinds of data Such as 
image data may be used. 
0061 Furthermore, although the above-described 
embodiment shows an example in which the electronic 
apparatus according to the present invention is applied to the 
MFP, the present invention can be applied to any kind of 
apparatus only if that apparatus can Save in a non-volatile 
memory data which must not be lost even at the time of the 
pOWer Outage. 

0.062 Besides, various modifications can be made with 
out departing from the Scope of the present invention. 
0.063 Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, the 
invention in its broader aspects is not limited to the Specific 
details and representative embodiments shown and 
described herein. Accordingly, various modifications may be 
made without departing from the Spirit or Scope of the 
general inventive concept as defined by the appended claims 
and their equivalents. 
What is claimed is: 

1. An electronic apparatus comprising: 
a processor configured to execute control processing; 
a volatile first memory; 
a main power Supply configured to Supply electric power 

to Said first memory; 
a Sub power Supply configured to Supply electric power to 

Said first memory when Said main power Supply is 
Stopped; 

a non-volatile Second memory configured to Store an 
operation program of Said processor; 

a data transferring Section configured to Store in Said 
Second memory predetermined specific data Stored in 
Said first memory in response to Start of electric power 
Supply from Said Sub power Supply; and 
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a Supply Stopping Section configured to Stop electric 
power Supply from Said Sub power Supply in response 
to completion of Storing Said Specific data in Said 
Second memory by Said data transferring Section. 

2. The electronic apparatus according to claim 1, wherein 
Said Supply Stopping Section comprises: 

a Switch configured to turn on/off electric power Supply 
from Said Sub power Supply; and 

Switch controlling Section configured to control Said 
Switch to turn off Said Switch in response to completion 
of Storing Said Specific data in Said Second memory by 
Said data transferring Section. 

3. The electronic apparatus according to claim 1, wherein 
further comprising data returning configured to Store Said 
Specific data in Said first memory Stored in Said Second 
memory in response to start of electric power Supply from 
Said main power Supply. 

4. The electronic apparatus according to claim 1, wherein 
Said Second memory is a flash memory. 

5. The electronic apparatus according to claim 1, wherein 
Said specific data is at least any one of journal data, 
telephone directory data, registration data of a one-touch key 
and communication logs. 

6. A data protection method for protecting data Stored in 
a volatile first memory which operates with power Supply 
from a main power Supply when electric power Supply is 
carried out from Said main power Supply and operates with 
power Supply from a Sub power Supply when Said main 
power Supply is stopped, said method comprising: 

a step of Storing in a non-volatile Second memory which 
Stores an operation program of predetermined proces 
Sor, predetermined specific data Stored in Said first 
memory in response to Start of electric power Supply 
from Said Sub power Supply; and 

a step of Stopping electric power Supply from Said Sub 
power Supply in response to completion of Storing Said 
Specific data in Said Second memory. 

7. The data protection method according to claim 6, 
further comprising a step of Storing Said Specific data in Said 
first memory Stored in Said Second memory in response to 
Start of electric power Supply from Said main power Supply. 


